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Alimentary^Substancc containing Locithin and Iron. (P)***** 

See also Food and Foodstuffs. ... *»» 

bociskmon-. (T.R.). iU 

ijakes, U.S Customs Decision on(T.R.).» . 171 

Alk,Ui 5 iyM k s er ’ 8 Proce ®» for Manufacture of —, by El’ecVro* 

Applirability^ Of indicators'in ii'ctormination' of'^1'. 1085 

of- : r '."(i;Viieiouis kiid oth^ 1347 
L-arbon Dioxide in ; Determination of-. (Fokin) <51 

Sr&m 1 ® 8: C^usDeisution of-. (d'Anselme) “ . 1 WS 

Carbonates; Manufacture of -. (P) Germain 

Caustic, and Bleaching Liquid: Simultaneous Production 

TT*. (F) Seibert and Tempel. 907 

Chloride Solutions; Theory of lfiloctrolj»sis of-. (FociVteV 

/a. 1 R -. . . .. 4,17 

Chlorides. See under Chlorides. . 

Cyanides m Commercial Cyanide; Determination of-. 

(Adair). 6? „ 

fourths. Hydrates of; Manufacture of-. (P) Harrison 

Brof. and Co. Prom Jahn. 1347 

Lands ami Sugar-Beet Culture. (Myers). ;sa 

Pitt nolatcs; Dill nonce of Substituent Radicles in the 

r»ueleus on Stability of-, towards Carbon Dioxide. 

(Raikowand Montscliilow). 117 

silicates; hicclrical Manufacture of -. (P) SooiOW 

u . (' ; ,u i us '.vO ii rnOrcot sos Ih'rivoH.. go. 

yVmks de oi„er U in1’ l ' V 7 is .' ,f .—' ( B „ r<,phe, '»"<* Ranson) 702, 010 

’ ij ,,e ^i V! Sf)< ' ct . or * Atinusl Report on.. 862 

'' 0I ?S Tf^* ulat,on Acti Provisions of the New **—. 

(l.Jl,;.... Q££ 

Alk Aciion^iTu- Halof5cns0 ",;~- (Foerster and MUller)!! 

Action of loduif on-. (loorster and Gyr).... 

Action of-, on Glass and on Farallin. (Jones) ...... 

Action of , on Glycerin. (Buisitm). 

mid their Carlionaics: Manufacture of-. (P) Basset! 

Caustic ; Manufacture of-, by Electrolysis i 

(l) Itranier. 

iri.wi«i \i Sw !; d T I’rod. ( him. do Marseille-l’EsVaique!!’.! 12*3 
f.iecmlytie Production ..I -—- (p) Chem. Fsb. Gries- 

neim-Elektron. h rom Specketer. 740 

Hydrates of; Manufacture of-. (p) Harrison Bros!- 

and Co. From Jalin... 1347 

Alkali ealTeino-mcthylene Disalicvlate. (P) Summers 439 

Alkali-earth Metal Sulphides; Electrolysis of-. (Brochet 

and Ransou).... 748 

Alkali-hydrocelluloMo ; Solutions of Stable -. (p) gnr 

\ oreinigte Kunstseidefabriken..* 503 

Alkaliinetry^Anhydiides and Acidyl Chlorides Used in— 

Alksline Earths ; Production of-. (p) Gin.. 

Prussiutes. See under Prussintes. 

Sa ts ; Elee.( 1 * 0 lytie Decomposition of . (P) Wilderman 637 

Solutions; Electrolysis or-. (P) .. 637 

Alkaline-Earth Dioxides; Hydrates of —(p) Jaubert.... 856 
Alkaloids, Cinchona; Indicators for Volumetric Determination 

ol —(Messnor) . 712 

* r I 1 1 U 1 * Vomi }' !i *' Beterinination of-. (Puckiier).’.’ ‘ *..’ 1069 

or Ad lunna Cnrhosn. (Seb lot ter beck and Watkins). 923 
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. Dieentm Cucullaha. (Fischer and Soell)"™. 

E^ehscholtziaCalifornica, (Fisclicrand Twwden) ... 

,. Ipecfieuanha. (Lowin). 

,. IiKcacnanha; Determmalion and Separation’of-^-'. 

(Paterson) .. 

Precipitation of-. by Uranium Nitrate. (Aid)!!!!!!!! 

.Solubility of—-. in Various Solvents. (Bcckurts and 
Muller). 

Alkyl Radicles; Determination of-. (Decker)..1152 

Alloy; Aluminium —(p) Coppde.! 636 

A New—(P) Just and Frith.... 498 

Lead-Antimony-—. (p) 80c. Rmtinand Mouraillc .... 1247 

itlauufacLuru of an—. (P) Stevenson, jun. 32 

MangHiiese-Silieon — . (i>) Soc. Anon. La NeounHidlurgie 1186 
o( Iron »u»d Iitaniuni. (P) MucNaughton. From Rom! 423 

or Metal; New or Improved-. (p) Just and others.. 1197 

Production of an — : 

(B) Neely and May. From Stevens. 702 

(P) Society La NdomOtallurgie... 806 

Alloys; Alimimnim-Copper-CuUiiiiiiin-. (p) Rul K *I.MHH) 

Aluminium; Electrical Conductivity of-. (Wilson) .. 1093 

Aluminium Light-. (Richards).... ujk; 

Aluminium-Tin; Properties of —. (Carrick-Anderson 

and Lean). . 

Antimony-Lead ; Appinrance of —ufter Soliciiilcation. 

(Nissenson and Su'dler)... 124ft 

Cast-Iron—(P) Grunauer.!.!!..!.! 498 

Copper-Cadmium-. (Denso). . 

Ferro-; U.S. Customs Decision on-. (T.R.)...! 1078 

for Lithography; Preparing-, Ejectmlytically. IP) 

Strecker...100 

I n Hue nee of Casting Temperature on Properties of —-r4, v 

(Longmuir) .. . inga 

Iron; Electrleul Production of-. (P) Gin.,...;.!.^!' 

' }*^n; Manufacture of —~. (P) 8te\-enrion jun.<,Vji!..., 667 
Iron1; U.S. Customs Decision on —r-.. (T.R.) ,«.*i..... 1999 

Lead; Itegning-. Klectrolytioally. < pj Batla. <»!, 101 

J^ad-Tin-Antimony: Analysis of-. (BuraSJf,.;• ■. ' ii2q 

Maimfacture of -—. (P) Lovett. From Tifjfen ....; 
Nickel-lron-Curbon ; Properties of — .«.14S 
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. Ninkal-Iron direct from Ores. (P) International 

•i JtfkkelCo. 1062 

of Aluminium; 

(P) Mnnhardt. 421 

(P) Peniakoff. 747 

(P) Warringtou... 746 

„ Copper and Antimony. (Baykoff).. 741 

' „ Cupper and Aluminium ; Thermal Examination or-. 

(Ixmguinine and Schukureff). 368 

,, Copper with Magnesium. (Boudouurd). 790 

„ Iron and Steel; Manufacture of • - (P) Bo Alzugamy 1353 

„ Iron or Steel with other Metals. (P) Chenhall. 368 

M Lend, Tin, and Bismuth. (Shepherd). 301 

„ the Gold-Silver Senes; Properties of—. (Roberts- 

Austen and Rose). 213 

..Tungsten and Iron. (Hadiield)... lost) 

Production nnd Refinement cf-. (P) Straub. 423 

Production of from Oxides. (P) Weber.... . 559 

Reduction cf-,»n the Electric Furnace. (P) Tone.... 1356 

. Sogregatory and Migratory Habit of Solids in-, below 

the Critical Point. (Stead)..... 340 

Suitable for Hearing Purposes. (Glatner) ....—.— ■— W2 

Treatment of-. (P) Mocii W l’Auto Metallurgy 794 

Vanadium ; Production of-, by Electrolysis. (Gin)... 1248 

Allyl Methylaldsothlocyanato; Preparation of—(P) Piot 1100 
Almond Oil. See under Oil, Patty. 

Almonds; Saccharose in-. (Vallee). 140 

Aloes; Aloin Content of various-. (Leger). 648 

Aloins; Constitution of the-. (Ldger). 161 

of Natal Aloes. (Lbger). 1( >l 

Alphylamino-hydroxydialphylamines. See under Dyestuffs. 

Alum ; Mountain of-, ill China. (T.R.)... 1316 

Obtaining Aluminic and Potnssio Compounds from-. 

(P) Alvisi and Millosevich.. 627 

Soda; Manufacture of —. (P) White .. 26 

Trmtmentof-. (P) Boo. Rninana Solfati. 1086 

Alumina and By-products; Manufac'. are of-: 

(P) Gareau. Prom Keogh. 1347 

(P) Keogh. 1130 

Compounds ; Manufacture of —. (P) Spence and others 1104 

; Production of-. (P) Dnremus. 627 

Silicates; Treatment of Materials containing -. (P) 

Wise. From Homan. iS 6£ 

> Sulphate; Calcining of-. (P) Cummer. 007 

Sulphate. See also under Aluminium Sulphate. 

, Treating Kaolin for Production of-. (P) Weber. 742 

Aluminium ; Covering-, with Metals. (P) Bailie. 638 

Electrolytic Production of-. (P) Gin.. ..... 805 

Electrolytic Separation of -, from Iron or Nickel. 

(Hollard and Bertlaux). 762 

Hardening of—% (P) SOrensen... 

Heating by-, and its Applications. (Bertin) ......... 870 

Laboratory Observations on -. (Burgess and Ham- 

buechen). 1135 

Manufacture of-, from Alumina Silicate. ^P) Homan 866 

Photometric Examination of Burning-. (Eder). 1014 

Production of-: 

(P) Peniakoff. 747 

(P) RUbel and Bernstein. 369 

(P) Schwahn. 302 

Production of the United States m 1902. (T.R.). 977 

Purification of-- (P) Gilliam. From Anderson. 147 

Solder and Fluxes for-. (P) Shone. 498 

Solder for-: 

(P) Millet. ->56 

(P) Neild and Campbell. 215 

(P) Rioe and Monk .. 658 

(P) Society Galy «;t Rain.■■••••-:. 

Solder for —, and Applying same. (P) McArthur.1051 

Soldering: 

(P) Bailie. 638 

(t>) Lange. 

Solubility of-, in Nitric Acid. (Woy).... »W 

Use of-, in the Stearine Industry. (Pastrovich). 14U 

Welding of-. (Cowper-ColM). W52 

Aluminium Acetate: Netherlands Customs Decision on -. 

(T.R.).. 662 

Chloride: Compounds of-, tta Kannents. (Gastavson) 718 

Hydroxide ; Compounds of Dextrose with-. (Chap¬ 
man). 514 

Hydroxide; Solubility of —m Ammonia and Amines. 

SulpWe and SuiphuricAoVd ; "compound of-. (Baud) 1129 

Sulphate; Manufacture of Basic -—-. (P) Spence.. 1105 

Sulphate. See alto under Alumina Sulphate. ^ 

Sulphates; Characteristics of-. (8ohmatolla). 410 

Aiunites; Obtaining Aluminio nnd Potsssio Compounds from 

-. (P) Alvisi and Jfilioeevicb. 027 

Amalgam; Apparatus for_ Recovery of .from Ores. (P) 

Hieks Gold and Slver Bxtraotion Co. Prom Hioks... 1363 

Amalgams: Examination of-. (Pusohin). 428 

AmaigamattMAgpantta.:. M , 

(P) Hoesoben! MarksVand Bisele ....... 129# 

(P) MePhaU and Adams. Prom Bedell .. »7 

(P) Newton Reduction Co. Prom Saljihen. 21# 

Amber (Hi. See under Oil, Essential. 

Amides; Aromatic. See muter Dyestuffs, 


Amid °^lttofSSof ifrom pter anTIlSfrum 881 
p Amidotolyl p-oxyphcnylaraine. See under pjestulTs. 

Amines and Ammonia; Oxidation of-—,by Catsijlic Action. 

(Trillat). 

Amines. See under Dyes luffs. 

Amino-Acids; Behaviour of Ammonium Salts of -, in bolu- 

lions on Heating. (Audrlik). 

Amino Compounds. See under Dyestuffs. 
jj-Aminololyl-p-hydroxyphenylamine. See under Dyestuffs. 

Ammonia; Absorption of— .by Sea-water. (Thonlet). 

Action of Boron Trichloride on-. (Joannis).......... 

and Amines; Oxidation of -, by Catalytic Action. 

Apparatus for Absorbing-. (P) Osenbriiok. .. -Do 

Continuous Extraction of —. from Sewage Waters. (F) 

Determination of-, m Vegetable Products. (Sellier I.. 309 

Extraction or-. from Distillation Gases. (P) Brunck . 790 

ill Sewage, Ac.; Determination of —-. < Bayer) ... 1010 

„ Water; Diamincplicnol as a Reagent for Ir.ices or . 

(Mangetund Marion) .•;••••••••,. vnii 

Wines-; Determination of-. (Laboidc). 1018- 

Liquid; Manufacture of(Pfeiffer). .. 142 

-Liquor; Automatic Lime Feed in the Distillation of . 

(Kordt)... 

Manufacture of-. (P) Schlutius..... 

Manufacture of-. in Canada. (Lang). *>3U 

Obtaiumentof- (P) Dow.......;••••••••. 

Obtainment or from Town s Refuse. (P) Naylor ... . 865 

Production of-, by Synthesis. (P) W oltereck ... OJo, 1-U 

Solutions; Aqueous — -. (Frenzel)...... 

Solution ; Vapour Pressure of Aqueous-. (Perm an) .. 124^ 

Still; Arrangement Of-. (P) Moore. l-9-> 

Ammonineal Liquors; Apparatus for Distilling -. (P) 

Wilton. 

Ammonium and Bismuth; Now Double Oxalate of • ... 

(Allan and Phillips).••••.•. 

Formate; Mannlaetureof-. (P) SchUrlius........... 8n> 

Molybdate and Phosphoric Acid; Conditions of Reac- 

t ion of-. (Reichard).. 11U3 

Nitrate-Molybdenum Solution for Determination of Phos- 

phorie Acid ; Freparation of-. (Mercier)......... 3*J> 

Nitrite; Conditions of Decomposition of-. (Veley).... /4l 

Nitro - Molvbdatc Reagent for Determination or Phos¬ 
phoric Acid. (Mercier)...••••• 

Persulphate; Action of-. on Metallic Oxides, (beye- 

wetz and Trawitz).. 

Sulphate; German-. (T.R.) .. 662,1111 

Sulphate; Manufacture of-. (Keillor). 930 

Sulphate Process; New (Ballantyne)......... 7Ufc 


297 

735 


, Sulphate ; Review of Market for-, in 1902. (T.R.).... 171 

Sulphate Saturator. (Feldmann).. 206 

j Sulphate; Satuiator for Manufacture of-. (P) FoUl- 

i ... 

Sulphate Saturators; Discharger for ——■. (P) Ballttn- 

tyue.. 

Sulphate; Saturators for Manufacture of -. (P) 

Standfast. W89 

Sulphate Saturators; Hidden Danger in -. (Ca- 

rulla). 607.081 

Amylaceous Products; Munnfacturo of-. (P) Goldschmidt 

nnd Hasck.1142 

Amylomycos Rouxii; Characteristics of-. (Turquet). 222 

I Anaerobic Respiration and Alcoholic Formentatiou ; Identity 

of-. (Stokhuiii). 813 

Analysis; A New Quantitative Method of •—. (Teclu).1212 

Mercury Cathode used in Electro-Chemical-. (Smith) 11 to 

Standardisation of Commercial Methods of-. (Ling).. 677 

Use of Sodium Oxalate in Volumetric-. (Sorensen) .. loifc 

Analytical Methods; Standardisation of-. (Richmond).. 676 

Angelic Acid ; Preparation of-. (Blaise). 647 

Anhydrides; Use of-, in Alkalimotry. (Oddo).. 650 

Aniline Lakes; Manufacture of-. (P) 8 oci 6 t 6 Hanappier 

andMaillard . 640 

Oil Drums; Duty on-, in Spain. (T.R.). 766 

i Oils : Analysis of -. (SchaposchnikofI and Sachnov- 

sky) . ll( 

Oils; Constituents of Neutral First Runnings from Dis¬ 
tillation of-. (Aljrens and Bluniel). 092 

See under Dyestuffs. 

i Aniline-Black; Dyeing and Printing in-. (P) Cloff. 416 

| On Wool and Half-Wool. (Reisz). 415 

Anilopyrine; Examination of——. (Michaelis and Hepner) . 1255 

Animal Substances; Carbonisation of-. (P) Ricklcfs .... 485 

Animals, Noxious; Destruction of-. (P) do IstvAnffl and 

V&sony. 640 

Anise Oil. Sec under Oil, Essential. 

Anodes, Aluminium; Theory of-. (Taylor and Inglis).... 550 

Disintegration of-. (Wohlwill). 635 

Lead; Irregularities in the Use of -—, in Sodium 

Carbonate Solution. (Elbe and Stohr). 015 

Unalterable; Behaviour of -, in Electrolysis of HC1. 

(Luther and Brialee). 1248 

Anthracene; Crystallisation and Separation of -. (P) 

Fourcy and Buire. 291 

Dyestuffs. See under Dyestuffs. 

Purification of. (P) Catchpolo. 1190 
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Anthragallol Derivatives. See under Dyestuffs. 

Anthranil. See under Dyestuffs. 

Anthranilio Acid; Sublimation of . (Scheuermann). 437 

See also under Dyestuffs. 

Anthraqulnorie Derivatives. See under Dyestuffs. 

Anti-enzymes. (Weinland). 3ll 

Anti*fouling Compositions. See under Compositions. 

Anti-friotion Metals. See under Metals. 

Anti-Inorustant. (P) Loudenslager. 355 

for Steam Boilers. (P) Bez. 012 

Antimony; Determination of-, ill other Metals. (Nissen- 

son and Danneel)... 1151 

Electrolytic Determination of-. (Fischer). 920 

in Antimonfol Lead ; Volumetric Determination of-. 

(Nissenson and Siedler). 907 

Manufacture of-. (P) Uerrenschmidt. 1353 

Metallurgical Treatment of-. (H) Basse. 747 

Output of —.in the United Stales. (T.R.). 932 

Quantitative Determination of-. (Youtz).1307 

Separation and Determination of-, by Electrolysis. 

(Hoilard). 512 

Separation of—, from Arsenic and Tin. (Wulkcr). Ill 

Separation of-. from Tin. (Fischer). 92d 

Study on Quantitative Determination of-. (Youtz) .. 711 

Antipyrine; Action of Mercurous Nitrate, Ac., on-. 

' (Moulin). 433 

Research on-, (Kn ur). 758 

Antiseptic Compounds. (P) Pivre. 109 

Compounds ; Composition of-. (P) Busch. 8W 

Encaustic-. (P) Tonssuint. 220 

Antiseptics, Dry; U.S. Customs Decision on-. (T.R.) .... 324 

U.S. Customs Division on. (T.R.). 443 

with Baso of “Solidified” Alcohol. (P) Bardin . 810 

Antitoxins and Toxins; Removal of Albumin from-. (P) 

lmray. From The Fnrb. vorin. Meister, Lucius nna 

Br ilning. 923 

A pc. Characteristics of-. (Hal lard).. 707 

Apocodolne and Piporidocodide. (Vongcrichten and Midler). 758 
Apomorphino. Sec under Morphine. 

Apopin Oil. See under Oil, Essential. 

Arachis Oil. See under Oil, Fatty. 

Area of the Principal Countries of tho World. (T.R ). 719 

Argentina; Denaturing of Alcohol in-. (T.R.) . 582 

Argento-Nickel; Plating Metals with. (P) Bomel. 873 

Argols at Lecce, Italy. (T.R.). 980 

Argon in tho Atmosphere; Results of Determination of-. 

(Moissan). 1250 

Preparation of-. (Moissan and Rigaut). 1371 

Aristochin (Di-quinine Carbonate); Characteristics of-... 101 

\rrowroot; ChHractcristics o7-. (Ballard). 707 

\isr>nic; Action of-, on Copper. (Granger). 795 

Crystalline and Amorphous; Action of Water, Ac., on 

-. (Cooke).1372 

Detection and Dcterminution of Minute Traces of -. 

((taut'e.*). 903 

Electrolytic Determination of Minute Quantities of -. 

(Thorpe). 935 

Elimination of-, from Copper Mattes. (Brel barton).. 1*295 

Outwit.’* Mercuric Chloride Teat for-. (Gotthelf) ... 191 

in Barcelona. ‘ (T.R.)...1027 

„ Beer, Malt, and Foodstuffs; Detection and Determina¬ 
tion of-. (Thomson). 1310 

„ Birds Eggs; Presence of-. (Bertrand). 1021 

,, Fuel; Determination of-. (I’horpe). 904 

„ Ores and Metallurgical Byc-Products; Determination 

of—. (Prostand von .Winiwarter). 100(1 

„ Sea-Water, Ac., and its Determination in Common 

Reagents. (Gautier). 001 ,1021 

.. the Animal Organism : Existence of-. (Gautier)... lo*2l 

Manufacture of-, in West of England. (T.R.). H29 

Production of—, in North America. (T.R.). 931 

Qualitative Separation of -, front Antimony and Tin. 

(Walker). m 

Separation of —, from other Elements. (Priodheim j... 884 

Arsenic; Manufacture of White-, in Canada. (Kirkegaard) 249 

Sulphides; Action of Hydrogen on-. (POlabon)...... 494 

Arsenious Acid ; Constitution of-. (Lawidzki). 713 

Production of-. (P) Guimard. ,334 

Sulphide Solutions ; Precipitation of Colloidal -. 

(Kuoster and Dahmer). 020 

Artichoke; Alcohol from the Jerusalem-. (T.R,).,....... 620 

Asbestos ; Discovery of-, in Siberia. (T.R.). 720, 975 

Millboards, Slates, Ac.; Manufacture of-. (P) Ibbotson 

and Meldrum. 1088 

Production of-, in Canada. (bang). 585 

Production of-, in the United States. (T.R.). 1215 

Bhort-Hbred ; Making Moist Boll.of-. (P> Kron.jnn. *737 

Use of Fibrous ——. (P) Waits. Successor to Qrutw_ <m 

Use of ——, m Manufacture of Fire-Besistin* and Befrac- 

tory Material,. (P) Chagot and QtaSievilto. 553 

.Asociurion-PIpes i Prevention of Stoppages in -. (Burge- 

meister) 203 

Asln Composition of tlie Volcanic —, from I.a SoufHere, 

8t. Vincent. (Kau(maun) . 4 
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! Asphalt and Bitmuen Composition for Paving. (P) Blake.... lotit 

Artifloisl- (for Paving). (P) Justice. Prom Akliu- 

selskabet Veuezuola-Asfalt Kompagnlu. 13,1 

Artidcial-. (P) Soriano . llisi 

Artificial: Manufacture of—. (P) Hermes. a*:* 

Composition; Manufacture and L’ne of-. (P) Warren 292 

Determination of Meltin? Poin l . of ——. (Kraemsr and 

Mornnw). 201 

Deposit in Barcelona. (T.R.). 102 H 

Ex|»orts of Sicily. (T.R.) . 1111 

Exports of Venezuela. (T.R.). 973 

Industry ; Recent Developments of the-. (I.'olano) •• 1047 

Industry of Trinidad. (Louis). 1337 

Investigation of Saghalicn.. 1080 

Mastic ; U.S. Customs Decision on —. (T.R.)... 170 

Occurrence of-. in Canada. (Lang). 631 

Pavement. (P) Warren. 098 

Synthetio-. (P) Montnpet... 1280 

United States Customs Decision on-(T.R.). 415 

Collector for Oil-Burners. (P) Arpcr. 87 

Manufacture of-. (P) Warren. C98,09H 

Production of the U.S.A. (T.R.). 1157 

Asphodclus Tenuifolius; Seeds of the-. (Ghoee). ISO 

Atmosphero of tho Central Loudon Railway; Examination of 

the-. (Clow es)... 401, 480 

Atomic Weights; International..... 120 

Report of Committee on International.. 189 

Auramines. See under Dyestuffs. 

Australia; Customs Decision on Denaturing Cotton-Seed Oil. 

(T.R.) . 707 

Customs Decision on Morphia and Salta. (T.R.). 621 

Customs Decision on Soda Crystals in-. (T.R.). 0H2 

Mineral Production of- (T.R.) .1204 

Mineral Production of Queensland,-. (T.R.). 001 

Patents Act in-. (T.R.) . 1373 

Western ; Gold Production of-. (Hoover.) (T.R.)... 115H 

Western: Mineral Production of-, in 1902. 1215 

Austria; Alcohol Used for Power in-. (T.U.) . 350,443 

Brewing Industry of-. (T.R.). 1072 

Mineral Production of-, in 1902. (T.R.).1207 

Natural Gas in-. (Stephani). 360 

Austria-Hungary; New General Tariff foi-. (T.R.) 235, 323,930 

New Law oil Sugar in-. (T.R.) . 005 

Sugar Cartel in ——. (T.R.) . 53 

Trade of-. (T.R.).107o 

lullueucoof New Customs Tariff o:i Chemical Agents and 

Products in-. (T.R.) . 235 

Autoclaves*. Safety Valve for-■. (Actieuges. fur Atiilin- 

Fab.). 351 

Automobiles and Alcohol. (T.R.). 1317 

Azobcnzcnc; Electrolytic Preparation of -. (I*) Furl). 

vorm. Meister, Lucius und BrUuing. 748 

Azobenzonetriraethylammonium Hydroxide as a Dyestuff. 

(Vorliindcr) . 1082 

A zo Compounds ; Alkylated-—. (Moyer and Maier). 1120 

-Resists under Steam Indigo Blue. (Brandt). 649 

wf-Azophonol. See under Dyostuifs. 

Azo Dyestuffs. See under Dyestuffs. 

Azine Dyestuffs. See under Dyestuffs. 
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Babbitt Metal; U.S.A. Customs Decision on —. (T.R.) .... 02 
Babcock-Blasdalc Viscosity Test for Olivo Oil. (Abraham)... 1153 

Bacteria Beds ; Preparat ion of Materials for Use in-. (P) 

Candy. . 1200 

in Manure,Straw,ami Soil; Denitrifying-. (HoUich) 957 

Lactic Acid Industrial-. (Beijerinck). 180 

Bacterium ; An Oxidising-. and its Action on Alcohol, Ac. 

(Sozerne) .. 929 

Nitroso-; Culture of the-. (Fremlin). 503 

Baden ; Chemical-Industry of-, in 1902. (T.R.). 780 

Bagasse; Paper from..1145 

Baker-Bethany Process for Extracting Sugar from Molasses. 

(Silz) . SflO 

Balata Gum ; Trade in-. (T.R.)... 973 

Balsam of Tolu; Reactions of Syrup of-. (Astruc and 

Cam be). 570 

Banana Flour; Characteristics of-. (Ballard). 797 

Barbadoes ; Exports of Sugar from-. (T.R.). 120 

Barbedotn, Iso-; Characteristics of-. (Linger). 43 

Barbituric Acids; O-C-Dialkyl -. (P) Bochin. From 

Fischer. 818,023 

Barcel ona. Sec under Spain. 

Barium; Preparation of-. (Guntz) .... . . 800 

Separation of-, from Strontium ond Calcium. (Rolan) 963 

Barium Alurainate ; Use of-, in Sugir Works. (Rewbert) wn 

Carbonate; Commercial-. (Monro)-.... 197 

Carbonate; Manufacture of—. (P) Hllouts and others 1847 

Carbonate; U.S. Custom* Decision on—. (T.R.). 443 

Chloride; Stains produced in Leather by —"S (Parka- 
and Procter) . C41 
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PAG* 

Barium Aluminato— cant. 

Cyanide* ; Production of-. (P) Feld.1087 

iHoxldC; Manufacture of-. (P) Kdloui* and others .. 1347 

Hydrate; Preparation of -. (P) United Barium Co. 

From Jacobs. 364 

Hydroxide; Manufacture of-. (P) SocidU Indus triale 

Elecfcrochimica di Pont 8t. Martin. 534 

Hydroxide j New Hydrate of-. (Hauer). 533 

Oxide; Manufacture of-. (P) Fold. 1180 

Oxide; Production of-. (P) Feld. 1087 

See aho under Baryta. 

(Pintiuocyanide) Bnodeft; U.S. Customs Decision on— 

(T.R.). 171 

Sub-Salta; Characteristics of-. ((Juntz). 403 

Sulphate ; Manufa**ture of —. (P> United Burmin Co,. 1080 

Sulphide; Electrolysis of-. (Brochot and Ramon)... 748 

Barley; Action of Diastase on the Starch Granules of-. 

(Ling).1058 

Apparatus for Washing and AOratiug-. (P) Horfc and 

Marxsohn. 157 

Carbohydrates of -, and their Transformations during 

Germination. (Lindet). 921 

Change* Effected in Nitrogenous Bodies of-.during 

Malting. (Evans). 600 

Germination of -, with Addition of Lime Water. 

(Jalowete).. 155 

Germinative Power of; Determination of the : —. 

(Fichtner). 374 

Improving Germirmtivo Capacity of-, by Kilning. 

(Schtinfeld). 155 

Influence of Bleaohing-Powdor on the Germinating Power 

of-. (Ehrich). 505 

Influence of Low Temperatures on Steeped-. (Doe- 

mens) ... A . 921 

Malting; Bleaching-Powder in the Steep Water for-. 

(Witidisoh). 312 

Use of Bleaching Powder in Steep Waters for -. 

(Scuchiy) .. 013 

Bariev* ; Malting of German and Foreign. (Wiedling). 221 

Malts Prepared from Present Season's —. (Sehiinfeld). 311 
Barrels; Apparatus for Disinfecting —. (P) Vundam ..... 315 

Barringtoniu Hpeciosu, Gaertn.; Seeds of -. (van Den 

Drietsen-Mareeuw). 1207 

Baryta; Manufacture cl -. (P) Hdkmis, Mauelaire. and 

Meyer.1347 

See aleo under Barium Oxide. 

Baric Fire-Resisting Material. (P) Maefarlano. 300 

Basic Slag. See under Slag. 

Basil Oil. See un ter Oil, Essonti til. 

Baths; Photographic Fixing --. (P) Farhenfabrikon of 

ElberfeldCo. Fioai Eicheiigriin. 44 

Batteries; Various-: 

Oonstunt-, of High Voltage. (P) Commclin end Viau 1092 

Dry——. (P) Drawbaugh. 954 

Electrical, (r) Csanyi and von Daresay... 872 

Electric —: 

(P) llalscy Electric Generator Co. From Halsey.. IPS, 

:s»4,3Uft 

(P) Lake. From The Soeh3t«5 Anon. “ Le Carbone” 34 

(P) Piqueur. 954 

(P) Portalier. 030 

,(P) Russet. 99 

(P) Wilson. 99 

(Pj Yai. S72 

Electro-Chemical-. (1‘) Graham and others. 304 

Oalvanio —: 

P) Graham and Bouton. 305 

Pj Hulsey. 304 

,P Halsey Electric Generator Co. 425 

(Pj Lord. 803 

Gravity Electric-. (P) Friend . 98 

Lead Secondary-. (Elba and Rixon). 509 

Primary-. (P) Bazin. 100 

Reversible Galvanio-: 

(P) Edison. 425 

(P) Edison Storage Batterry Co. From Edison .... 703 

(P) Junguer. 1092 

Secondary-; 

(P) Buchanan. ,379 

(P) Coster. From Paget. 98 

(P) Everett... 379 

(P) <4 are in.1091 

(P) GenardandDe Uarcy.... 305 

(P) Johnson. Fr.»m Ford. 1297 

(Pj National Battery Co. From Sperry. 500 

tP) Niblett. 1135 

(Pj North-Western Storage Battery Co. From Gar¬ 
diner . 016 

(P) Placet. 379 

(P) Schmidt-Predari. 5t5t> 

(P) Schmitt and Fabre. 1218 

(P) Upton. From Morrison. 14S 

(P) von MichaelowsKi. From Loszczynski. 34 

(P) Win ship .. 305 

(l\R.). 1029 

Secondary-.Aluminium. (P) Bh.nc. 98 

Secondary—, and Bi-Polar Electrode. (P) Coster. From 

Paget. 14S 

Secondary ; Draught Regulations for Manwfaciure of-. 

(T.R)...4*r. 831 

Secondary; Envelopes for-. (P) National Battery Co. 

From Sperry. 5(50 


TAB* 

Batteries -co nt. 

Secondary; of Magnesium. (P) Chuber..... 

Secondary; Treating Lead Plates for Use in -. (P) 

Heed. 1003- 

Secondary, Zinc-Lead-. (Grabau). 303 

Thermo Electric-: 

(P) Andrieu. . fWC* 

(P) Tidier. 803 

Two-Fluid Electric-. (P) Mackenzie. From 8oc. Anon. 

PEriairagt; Elec, sans MoLeur... 

Battery Cells. Plates, Elements, Solutions, Ac.: 

Active Material and Electrodes for Accumulators. (P) 

Frit^hle.1091.1092 

Active Material for Accumulators; Use of Ammonium 

Sulph-hydrate in — . (P) Fredet. 1004 

Active Material for Secondary Batteries (P) Rosenthal.. 803 
Anode; Rotatory —, for Electrolytic Baths. (P) Wei to 

and Riegger. 425- 

Anodes, Aluminium; Theory of -. (Taylor and Jnglis) 559 

Anodes; Preparation of. (P) McDonald. UtF 

Cell; Electrolytic-: 

(P) General Electric Co. From R.vpinski.. 34 

(P) Moore Electrolytic Co. Fr«>m Monre. 748 

Tell; Galvanic-. (P) Pearson. From Fiedler... 1092,1092' 

Colls; Electrolytic-: 

(P) Baker and others. 803 

(P) Grissmi... 30-4 

Cells; Primaiy and Secondary Electric-- (Pj Harrison. 

Prom ButTa.1053 

Cells; Voltaic-. (P) Conrad. 304 

Compound for Electric. Batteries. (P) Bsstedo.. 9> 

Dopolariser for Batteries. (P) Ixjck wood and Banks. 31 

Diaphragm; Electrolytic-: 

(P) Byrnes. 1003 

(P) Rodman. 370- 

Diaphnigms for Electrolytic and Electro-plating Purposes. 

(P) Steen let. i35ir 

Diaphragm for Electrolytic and Galvanoplastic Appliea* 

tions. (P) See. FAutonnRullurgio.*. 638 

Diaphragms; Metallic: 

(H rochet). 802 

(Bvrnes)... 1354 

Eloctrodes; Bi Polar -, and Metal Diaphragms. (P) 

Dunned. 499- 

Electrodes; Bi-Polar-. (Brochetand Bardlet). 499 

Electrodes; Connecting Carbon . with Electric Leads. 

(P) Baker and The Castner-Kellner Alkali Co. 803 

Electrodes for Electrolysis. (P) The General Electrolytic 

Parent Co.. 

Electrodes for Electrolytic Purposes. (P) Hargreaves_1135 

Electrodes forRoversiblo Galvanic Batteries. (P) Cottrell 803 
Electrodes for Secondary Bat fceries : 

(P) Coster. From Paget.148,148 

(P) Jungner. 872- 

Electrodes for Usoin Electrolytes. (P) Hargreaves, Stubbs, 

and Kcursley. 70& 

Electrodes; LamD-Black-. (P) von Wdsbadi.. 216- 

Electrode*; Manufacture of-. (P) Chipman. 872 

Electrode 1 Negative -. for Accumulators. (P) The 

Chloride Electrical Storage Co. From La Soc. Anon. 

pour lo Travail Eloctrique, Ac. 745. 

Electrodes; Positive -.for Secondary Batteries. (P) 

Roderbourg. 1354. 

Electrodes ; Secondary-, for Electrolysis. (P) The 

United Alkali Co. 1 q 5 j, 

Electrolyte of Pasty Consistency for Accumulators, (p) 

Peto and Csdctt.. 

Elcnu-nts for Secondary Batteries. (P) Fiedler and Puch- 

m idler.ng* 

Fhiid for Electric Batteries. (P) Durant. #04 

Interrupters; Electrolytic-. (P) Guide and Gallot... 803 

Pastes tor Lead Electric Accumulators. (P) Schmidt- 

Altwegg. *a 4 

Pile; Th*-rmo-Electric-. (p) Wolf, jun..and Co. ...W 804 

Plates for Accumulators; Composition of Electrolytes for 

Formation of( P) Sandhagen and Liirgcn. 34 

Plates for Pluntd Electric Accumulators. (P) TheAecu- 

mulator Industries, Ltd., and IImite. 370 

Plates lor vSecon"ary Batteries: 

(P) Browne and Balch. go. 

J£) Clarke, jon. From Gardiner.!!.!’*’ 63« 

!);> Gould Storage Battery Co. From Chamberlain SlO- 
T,. . (l) The Accumulator Industries, Ltd. From Runte 6(50 
Plates: Spongy-l.«ad —, for Secondary Batteries. (P) 

Courtenay. From Butler and Mav. 

Solution r 0 r Primary Batteries. (P) Atmvake..’.!!!! 803 

Bautschi Tin Fields; Tin Ore from —.’ * ’ ^ 

Bauxite Mining in Arkansas. (T.R.) . 38« 

Beer; Apparatus for inverting Wort into-. *(P) Spind’ler 101<4 

Biolognad^Convrol of -, iu the Fermentation Tuns. 

Brewing —, and Apparatus therefor.’ ‘ (?')’ Mftlo’tmix! * ‘* 
Browing of— and Apparatus therefor. (V) Sout'iby “ fit 

Coating Vats and Storago Vessels for-. (i») ‘ 

* Concentratmn of-, by Freezing. Ac. (P) Monti . 

Conditioning of — by Casking with Yeast. (Rttffer) * * 605 

Converaion of Wort into-. (Selg and G intrum ' ’ * fl2i 

Fermentation of-. (P) Lann 8 iwmtrum..,, 921 

Fermentation of —.under Pressure.'' (p)‘ Lapp. 

Froe from Alcohol; Manufacture of--. (pi P j^* * *. Ill 

m Waitcmhur*. (T.E.) .... 1 . 
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pxoa 

Beor— <whI. 

, iron in-, and its Connection with Iron Content of Cask 

Pitch. (Brand), j..-... 433 

Manufacture of-. and Apparatus therefor. <P) Lelebvrc 157 

Masn; Fractional Distillation, Ac., ol-. (P) Sluvieek. *77 

Mashing Apparatus fm* Brewing—-. (P) Billet. 224 

Means for Accelerating the Fermentation and Maturing of 

-. (Nathan).1059 

Non-Alcoholic; Brewing or-. (P) Koenitzcr. 313 

Old Pasteurised-. (Braun and Gmf)... 755 

Preparation or a Clear-. (P) Ludewlg.13U 

Production of" Non Deposit ”-. (P) West and others. 223 

Preservation of-. (r) CrOtte. 900 

Raw Grain Converter for Brewing-. (P) The Conver¬ 
sion Co. 224 

' Retention of Head on—. (Siebel). 1<W 

Saccharin in; Detection of -. (Boucher and <le 

Boungno). 053 

Wort. See underWort. 

See also under Weissbier. 

Beers ; Chemical Analysis of-. (Ling) . 921 

Chemical Analysis of-. (Ling) Part II...13th) 

Filtration of -. (P) Filter und Brautechu. Masch. 

Fab. vorm. Enzinger. 225 

Forcing Apparatus for ; Purifying the Compressed Air m 

-(P) Klimek. 313 

Haze in-. caused by Chill. (lernlmch).... 107 

Preservation of-, in Casks on Draught. (P) Bnsuuul. 1061 

Substance lor Clarifying-. (P) 80 c. Clermont.. 1010 

Top-Fermentation ; Chilling and Filtering of -. (Van 

.. ‘**33 

Beeswax, Portuguese; Characteristics of ——. (Mastbaum).. 917 

Production m Madagascar. (T.R.) . 581 

Beet. Sugar-; Cultivation of-in Europe. (T.R.) .... ..... 8.32 

Sugar-; Preservation and Drying of—(P) Lafeuillc.. M2 

Sugar-; Preservation of the-. (P) Lafeuillc.. 3H) 

Sugar-; Respiration of tho-. (Strohmer). .373 

Beets; Action of Neraatoids on Yield and Composition of 

Sugar-. (Wilfuith and Wiuimer) .. 220 

Dried Sugar-, as Food for Farm Aniui «ls. (T.R.). 979 

Beetroot Expressed Juices; Obtsinmont of-. (P) Steffen Nil 

Juice ; Action of Lime on Nitrogenous Components of-. 

(Scllier). 1X19 

Juice; Lchmkuhl Process for Purification of -. 

(Zamaron)...• .L301 

1067 
1057 


1301 

1202 

309 


Juice; Puri Heat ion of-. (Rumplcr). 

.1 uico; Purification of-. (Stufczer) ..... 

Juice; reparation of-, in High State of Purity. (P) 

Friedrich.-. 

Optically Active Bodies other than Sugar in the 

(Zamaron)... 

Beetroots, Ammonia in ; Determination of-. (P) Sellier). 

Preparing-, for Yield or Juice of High Purity. (P) 

Dzicngielowski. 1M2 

Belgium; Rock-Salt Mino in-. (T.R.) .... 52 

Trade of ——, in 1902. (T.R.). 1312 

Belting; Cements for leather.. 152 

Honzaldeliyde, Hydro-, and Manufacture thereof. (P) Farb. 

vorin. Meistor, Lucius uud Brilning. From Merling.. 43 

Bcnzaminosemicarbazide; Preparation of-. (P) Luinifsre 880 

Benzene; Action of Nascent Acetylene on—~. (Parone).... 1108 

in Illuminating Gas; Determination of-. (Dennis and 

O’Neill).... 70S 

See under Dyestuffs. 

Benzidine Derivatives. See under Dyestuffs. 

lodometric Determination of-. (Roeslcr and Glas- 

nninn)*..... 1210 

Benzoic Acid Ester of Methylene Diguaiocol. (P) Summers. 439 

Benzoiiaphth-J, /3-Naphthol in; Detection of Free-. 

(Jorissen)... 1152 

Benzoylamino-p-benzo.vl-£-naphthol; Preparation of -. 

(Reverdin and Crtipioux). 42 

Benzyl Chloride; Pyrogonetic Syntheses from-. (Loeb).. 1297 

Bcnzylnaphthylamine Sulphonio Acid. See under Dyestuffs. 
Bergamot Oil. See un<icr Oil, Essential. 

Berlin Green. See under Dyestuffs. 

Bertrand-Thiel and Thomas Process; Preliminary Fining 

Process in-. (Thiel). 407 

Beryllium Hydroxide; Solubility of —, in Ammonia and 

Amines. (Renz). 1129 

Bessemer Converter Process (Small), and Cost thereof. 

(Unokenholt). 1319 

Process; Development of-, for Small Charges. 

(Stoughton)... 1291 

Steel, Sea under Steel. 

Betasterol; Characteristics of-. (Riimplor)... 501 

Beverage; Non-intoxioatintr -, and Manufacture thereof. 

(P) Boult. From Wahl and Henius. 223 

Beverage*; Apparatus for Carbonating AOrated -—. (P) 

Driancourt. 224 

Preservation of —. (P) Baron. 567 

Production of Fermented —. (P) Hahn. 157 

Bicarbonates; Note on Perkin’s Test for-. (Taylor). 761 

Bidji Pakpe Hadji, (van Dongen)... 818 

Bilbao; Chemical Imports of-. (T.R.).. 720 

Mineral Production of (T.R.) .. 720 

Tar Products Exported from-. (T.R.).. 719 


I 

PAC.H 

Birch-Bud Oil. See under Oil, Essential, 

Bismuth and Sulphur; Fusibility of MlxturetjQf —.(Pdla* 

bon). 1*201 

Colorimetric Determination or-. (PlanOs)....,.125!* 

Determination of-, Volumctrically. (Rieueror).1149 

Electrolytic Determination of-, and Separation from 

other Metals, (Ksuuneror)./.. 239- 

from Joachluistlml Pitchblende; Radio-Active Constituent 

of-. (Marrkwuld). 49,114i* 

Influence of —, in Determination of Silver, (Sander) .. 441’ 

Separation of-. from Copi»or. (Riederer).. J149 

Bismuth-Ammonium Molybdate; Ratio of Bismuth to Mo)y. 

bdemuniu-. (Miller and Frank).,, H 4 j» 

and Ammonium; New Double Oxalate of-. (Allan 

ami Phillips;. 

„ Potassium : New Double Oxalate of-. (Allan and 

Do Lury).1021 

Compounds; Series or-. (Urbain and Lecoinbo).121£r 

Lnctato; Preparation of..im; 

Ore; Output.of —, in the United States. (T.R.). 932 

Oxide; Preparation of Colloidal-. (P) KalleandCo.. 1307 

Peroxide; Electrolytic-. (Holiard).. 2 lr. 

Salts; Crystallised-. (de Schultcn)....,. <»ni 

Sulphide ; Molting Points of Mixtures of-.with Silver 

Sulphide and with Antimony Sulphide. (Pdlabon),.. 1.371 

Black-lead or Graphite ; Substitute for-. (P) Sanders..,. 10*15 

Blast- Furnace Gasos. Sen under Gases. 

Waste; Utilisation of-. (P) Sciiultc-Steinherg. 1247 

Blast-Furnaces. See under Furnaces. 

Blasting-Compositions. See under Explosives. 

Powder. Sna under <«unpowder. 

Bleaching Apparatus: 

(P) Dnmons... 205 

(P) Haas. 7U.3. 

(P) Roescli and Co. From Failenschinidt. 26 

(P) Sadler. 294 

(Pi Weller . «KJ ,3 

Apparatus; Continuous . (P) Muntadus y Rovira... 94 *. 

by Artificial Light. (P) Junghans. 28 k 

Process for Flax. Hemp, &c. (P) Jardin....... Hj >7 

"Skewers” for Use iu —. (P) Bmndwood. 

Textiles and Fibres. (P) Shaw. 

Blenching-Lirpiid and Caustic Alkali; Simultaneous Produc¬ 
tion of —. (P) Seibert ami Tempel. 297 

Bleaching-Powder; Ackers Process for Manufacture of —• 

by tilectroiviia. 1085 

Action of Solutions of-. on Metals. (White). i^ 

Formation of-. (P) Wimeler. p* 

Market; The-. (T.R.). 517 

Malting with-. (Dvorak). 707 

Solutions ; Making and Settling of —. (Carey and 

Musprntt). 074 

Used in Sleep Waters for Barley. (Stuchly). 

See also under Chloride of Lime. 

Blendes; Apparatus for Drying-. (P) Chirk. From ,The 

Metallurgische Gesellschaft. 74 c. 

Blood and Serum ; Preservation of-•. (P) Halm . 375 

Bobbinite; Com posit ion of.. 7 iy 

Bohemia; Chemical Manufactures in-. (T.R.). 1112 

Glass and China Production of-. (T.R.)... m 2 

Dyestuffs and Colouring Matters Imported by-. (T.R.) lm 

Porcelain and Glass-waro of ——. (T.R.). 1073 

Boiler Compound. (P) Louden singer. 355 . 

Boilers; Injuries to-, through Overheating. (Stromeyer). 85 

Mica Coverings for-. (P) Mica Boiler Covering Co.... 28K 

Prevention of Corrosion in-. (P) Bez... 942 

Bolivia; Trade of-, through Antofagasta. (T.R.). m 

Bone-Char. See under Filtering Media. 

Bone; Coinon’s Process for Bleaching-. (Livache). ,%7' 

Substitute for --. (P) 80 c. Anon. L’oyonnaxienno. 104 

Bones; Extraction of Gelatin and Glue from-: 

P) Hilbert and others. 1050 

P) Hilbert and Tho Bayerisciie Act.-Ges. w 3 

P) Hilbert. 1007 

Book-Cloth; Manufacture of-. (P) Sackville ... 1050 

Borax Exported from Italy. (T.R.). 53 

Molecular Condition of —, in Solution. (Shelton).. 794 

Production of-, in tho Unitod States. (T.R.).1373 

Bordeaux Mixture; Manufacture of -. (P) Bowker. 

From Smith. 159,169 

Boric Acid; Action of-,on Iodides. (Baubigny and Rivals) 1257 

and Strong Acids; Simultaneous Volumetric Determina¬ 
tion of. (Herz). 329- 

Colori metric Detection and Determination of-. (Cossal 

and Gemma). 381 

Exported from Italy. (T.R.).,,, 62 

Solubility of-, In Acids. (Herz). 553 

Solubility of-, in Hydrochloric Acid. (Hers)... 20& 

Borneol; Thio-. (Wuyts). M 609 

Bornyleno; Characteristics of-. (Kondakow). 435 

Boron Triohloride; Action of-, on Ammonia. (Joannia) 4 

Bosnia and Herzegovina 5 Trade of-, during 1902. (T.Rt) . 1214 

Bossanga-S.p; Coagulation [of Rubber] by Means of 

(Weber). 602 

Bottles for Conveying Acid, See .; Packing of —(p) Mauser *44 
Bowling Dyeworks ; Visit to.. 883 
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FAQ* 

Bradford Control Fire Station; Visit to.... 853 

Electricity Supply ; Visit to.. 852 

Municipal Technical College; Visit to..,. 851 

Tfew Conditioning Home; Visit to.. 852 

©ran ; Improving the Quality ar.d Colour of-. (P) 

Cooper and Westgate. 125* 

Brandies; Filtration of -. (P) Filter und It ran tech n. 

Masc.hu. Fab. vorra. Enzinger. 225 

Portuguese-. (Mastbaum). 312 

Brandy; Methods of Analysis of —. (Mnstbaum). 312 

Roport of Analytical Commission on.. 433 

. See nlao und ?r Cognac. 

Brasilin. See under Dyestuffs. 

Brass Ashes; U.8. Customs Decision on ——. (T.R.). 5.80 

Coating Wire or Metal with-. (P) P.iwcck. 601 

Foundry Ashes; U.S. Customs Decision on-. (T.R) 707 

Stripping of-, from Steel, Filectroly tioally. (Burgess) . 1330 

©rassidic Acid and Eruuic Acid; Isomeric Relationship of 

-. (Albitzky). 800 

•Brazil •. Cement Importod by-. (T.R.). 2*0 

Coal Mines Discovered at Parana-. (T.R.). 1215 

Gutta-Percha Industry of-. (T.R.). 53 

India-Rubber Crop of-, (T.R.). 53 

Manganese Exports from-. (T.R.). 330 

1 i Manganese Ore from-. (T.R.). 518 

Manganese Ore in —. (T.R.). 240 

Monas)ie 8unHs in-. (T.R.). 252,521 

Rubber Exports from-. (T tt.). 1208 

Kubtier Production of-. (T.R.). 077 

Rubber Tax Caw in-. (T.R.) . 1208 

Rubber Trade of-. (T.R.). 8,32 

Bread ; Fermentation of . ' tParonti). 1.301 

Bread-Fruit Flour ; Characteristics of-. (Bullard). 7;)7 

Brewers’ B,vo*Products; Utilisation of—(P) Souter. S10 

Grains, Moisture in; Determination of — (Hoffmann 

and Schulte). 055 

Mash ; Apparatus for filtering aud Washing-. (Lapp) .312 

.Brewing: Experiments on tho Use of Sugar in-. (Put it).. 105*-* 

Fliter-Press Proves-* of-. (Johnson). sir,'.) 

from Rid' in tho United States. (T.R.). S)8H 

Improvements in-. (P) Hardingham. From Johnson 01* 

Industry of Austria. (T.R.). Iu72 

Materials ; Electrolytic Determination of Arsenic in-. 

(Thorpe). t>05 

* Materials; Standardisation of Methods of Analysing-. 

(Ling). 077 

Process and Apparatus for -. (P) Soc. Fievct Fiores 

ct boom?. l()li ( .) 

Process for-. (P) Kubessa. 1111 

Procesn of-: 

(P) Concentrated Boer Co. From Hobson. 815 

(P) Hobson. 22.3 

(P) Lapp. 40, 108 

Breweries j Asporogonic Budding Fungi in—. (Will). su 

llrowery Effluents ; Disposal of-. (Blake). {*50 

Brick Lane Mills; Visit to —-. 852 

Bricks ; Apparatus for Drying-. (P) Siarkev. 05 

Apparatus Tor Manufacture of-. (P) Cooksey. 421 

Artiftoial Stone; Manufacture of - -. (P) Ford. 553 

Basic Fireproof-. (R >ehroanowj. 421 

Composition of-. (P)Dimhip. 367 

Compositions for Making Coal-Dust-. (P) I/mventhal 138 

KnJtaielled; Manufacture of —. (Barringer). UHH 

. 711 


... 807 
... 05 

... 008 
... 052 
... 007 
... 10S7 

008 1100 
... 10>8 
... 807 
421 


m 


Fireproof-. (P) Molchin 

Fireproof; Manufacture of-: 

<P) Krtlger und Dcnkelmann. 

(P) Marks. From Frerichs. 

for Furnaces. (P) Kirkpatrick. 

., Refractory Linings. (P) Engels. 

f floss-. (P) Garchey... 

Glazed; Manufacture of-. (P) Dressier. 

‘ Manufacture of - -: 

(P) Jenkins. 

(P) Perkiewicz. 

. ... (P).Rigby. 

(P) Sellars...,. 

Manufacture of -, and Apparatus therefor. 

Kooniger. . 

Manufacture of-, from Artificial Stone. (P) Marks. 

From Frerichs. 

Manufacture of -. from 8l*te Waste aud Lime. (P) 

Kleflsch. From Kleftsch. 

Manufacture of Glazed-. (P) Crosier. From Jaques. 

Neutralising the Action of Lime in Making-. (P) 

Schmolzor.•••*•••. 

New Composition for Light-. (P) Marsault. 
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Fractionalof Liquids. (P) Slavicek . 877 

of Binary Mixtures. (Lord Raleigh)...... 115 

Reparation by —. of Matei ials of DifferentBoUiog>Points. 

(P) Oesterr. Verein fflr Chern. uud Metali, Froduktlou. 355 
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PAM 

Distiller’s Byo-JProducts ,• Utilisation of-. (P) Souter .... 816 

’ Residue; Apparatus for Evaporating -, (P) Sudre 

and Thierry... 157 

Spent Residues; Treatment of-. (P) Thierry. 228 

Spent ‘Wash.; Treatment of-. (P) Budre. 225 

Wash ; Treatment of —. (P) SudrA and Thierry. m. 

Distillery Products; Determination of Ammonia in-. 

(Sellier).. 300 

Refuse or By-Products; Evaporating and Drying Liquid 

—-*• (P) Grant and Dull.. 760 

Vinasaes: Fertiliser from-. (P) Vasseux.1099 

Yeasts. See under Yeasts. 

Distilling, and Apparatus therefor. (P) Poncin'*. 410 

and Rectifying Apparatus. (P) Havary. 130 

Apparatus : 

(P) Avenarius. 224 

(P) Bertsch. 10 

(P) Bogoilivlensky and Kroupovess. 800 

(P) Culmant. 85 

(P) Ellison. 203 

(P) Garrigou... 203, 224 

(P) Guillaume... 31 H 

(P) Hiller. 410 

(P) Holmes. 411 

(P) Lande. 313 

.isaii 

(P) Lutmnus... 202 

(P) Me.ver. 022 

(P) United States Distillution Co. 788 

(P) Voirv and others . 1078 

(P) Wacnear.d Locoge. 809 

(P) Wilton. 404 


(P) Kirkaldy. 

(Alliot). 


ISO 

438 

1203 


(Kars- 


110 


248 

378 

802 

287 

740 

757 

544 

363 


Apparatus ; Portable-.for Water. 

Use of certain Saccharomy ces in — 

Dividends of Russian Chemical Works. (T.R.). 

Dolomite. See under Stone, Artificial. 

Dregea Rubicnmla; Active Principle of 8eeds of 

ten). 

Dressing for Waterproof Covers. <P) Peters ami Shepherd... 

Drugs mid Chemicals in Mexico. (T.R.) . 

Apparatus for Extracting Active Principles of - . (P) 

Barclay. 

U.8. Customs Instructions on Adulterated-. (T.R.) .. 

Drying Apparatus. 

(P) Baughman. 

(P) Clark. From The Metallurghehs Gesellsehal t . 

(Pi Hiorth. 

(P) Lcngsdon. 

(P) Milan. . 

(P) ItadchlTe. 484 

(P) Ronsovv . 018 

Apparatus; Vacuum-: 

(P) McNeil. 800 

(P) Perkins.. 78 s 

by Arilnclal Light. (P) Junghaus. 288 

Improved Method of-. (P) Junghans. 287 

Solids nnd Non-Solids with Absorbents in Vacuo. (P) 

Morel. 088 

Dust-arresting Respirator; Prize for.. 65S 

Dyed Goods containing Arsenic Prohibited in Sweden. (T.R.) 1373 

Material: Dischaig.mr -. with Hydrosulphitc Paste. 

(P) Badische Amlin unct Soda Fab. From Dolioff.... 1291 
Dyeing Acid Black Colours. (P) Cussella and Co. From 

Kngau... 25 

and Embossing Hat Bodies. (P) Ransford. From Mchler 

nnd Rey. 551 

Finishing Processes. (P) Carmichael. 02 

.. Printing in Aniline Black. (P) CleiT. IHJ 

Apparatus: 

(P) Aubrey.*. 793 

(P) Cleff. 1345 

(P Dargue. 1345 

(P) do Pa>s. From The\acmim Dyeing Machine 

Co. 551, 694 

(P) Dittmar. 416,905 

(P) Duraons. £95 

(P) Fletcher. 738 

(P) Hussong. 1083 

(P) Milan. 363 

(P) Obemiaier... 142 

(Pj Roesch and Co. From Failensehmidt. 25 

(P) Rollnnd .;. «2 

(P) Roaster.:. 417 

(Pj boctetd Bnrnoncel, Billaid et Cie. 793 

(P) 8oc. Robatel, BulTaud et Cie. 794 

(P) Siegel and Sehlitze. 211 

(P) The Vacuum Dyeing Machine Co. From 

Willard. 02,416,851 

(P) Weller. 993 

Apparatus; Means for Introducing Dyestuffs, Ac., into 

-.. (P) Ddtr6.. 905 

by Means of Derivatives of Benzene and Naphthalene. 

(P) Mann..f V. . 739 

Fibres, Yarns ar.il Fabrics. (P) Caux.. 738 

from o-NHrophenyl-lacto-ketono. (P) Ellis. From Soc. 

Chirn. des Usinea du RhOne.362 

„ Sulphur Dyestuffs; Developing-. (P) Actiengcs. 

fttr Anilin Fabrikatiou... 295,417 


Dyeing -cont. 

in Closed Vessels; Apparatus for Following the Course of 

-. (P) Dotrd. 1843 

Indigo Vat-. (P) Playne and Macdonald ... Ml 

Method of-: 

(P) Farbenfabrikcn of Klhcrfcld Co. From JuecU.. 142 

(P) Soc. C. Gamier et Cie. and Boyeux. 3085 

Mixed Tissues of Cotton and Silk. (P) Manuf. Lyonnaiso 

de Matierox Colomntes. 86.3 

Mnlti-eoloured or Shndpd-.called “ Speetralographe.” 

(P) Htuckfarlwrei Zurich. 1083,1291 

oti Cloths; Resist —. (F) Englisclu* Wollon-Waaren 

Mauufactur . 25 

Process for Sulphide Dyestuffs. (Justin-MuoUer). 361 

Process of-: 

(P) Ca rm i ch ael... 625 

(P) Farbenfabrikcn of Elberfeld. From Kuhn. 624 

Process The-: 

(Binz and Sci’roeler)... 23, U2G 

(von Georgievics). J344 

Raw Stock. (P) McConville. 211 

** Skewers ” for Use in-. (P) brandwo<*d. 793 

Theory of-: 

(von (1 i*orgievics).... 798.946 

(Knecht). 993 

(Meyerand Muier)... 1126 

(Michael is). 1083 

Threads in Apparatus under Pressure. (P) DCli-tf. 1044 

l'so of Sodium Acetate in-. (Frud’homme). 2U» 

Use of the Earth-Metals in-. (Wagner nnd Muller)... 916 

with Sulphide Dyestuffs. (P) Soc. F. Bayer and Co.1014 

Yams in the Hank. (P) Shuttlowood and Fanshawe.... 362 

Dyes, Coal-Tar; U.8. Customs Decision cm-. (T.R.). 324 

Dyestuffs ; Various-; 

l-Acet.vlamido-2.4-diarnidobeny.enc 1 . Preparation of -. 

(P) Farbcnfab. of ElUerfeld. From Dressel. 1343 

ru-Acotylaminobeur.aldehyde; Derivatives of-. (Fried- 

lander and Fritsch). 359 

Acridine Basic -, from Formylated Compounds. (P) 

(ieigy and Co. 1241 

Acridine ; Manufacture of-: 

(P) Badische Anilin und So<la Fab. Midler and 

Schmid. 99 

(P) Inimy. From The Soc. of Chera. Industry in 

Basle. 90 

Aldehydes: Manufacture of-. (P) Foclsing. 1043 

Aldehydes; Sulphonated Aromatic -. (F) Fab. Prod. 

Chim. Sandoz. 793 

Alph.yliuuino-hydroxydiulphylaminos, and Sulphide Dye¬ 
stuffs therefrom. (F) Ainnuf. Lyon de Mat. Col. 491 

Amidophcnol Derivatives. (F) Imray. From Mcister, 

Lucius und BrUning —.. 903 

^-Amidotolyl-^-O.xyphenylamine, an<l Dyestuffs therefrom. 

(P) Ranslord. From Cassells and Co. 90 

Amines; Nitrated and Halogenated Aromatic -. (P) 

Lesser. 691, 

Amiuo-alphylazimlnonaphthol, Ac. and Dyestuffs there¬ 
from. (P) Soc. pour Find. Chim. A Basle. 

;>-Amino ■ and p - Hydroxy- o' - p' ■ dinitro-diphenylamine; 

Chlorination of-. (Reverdin and Crdpieux)... 

Amino Compounds; fAromatie Derivatives of-. (P) 

Johnson. From The Badische Anilin ut d Soda Fab.. 
Amino Compounds of the Fatty Series; Arornativo De¬ 
rivatives of-. (P) Badische Anilin und Soda Fab. 

From Meiser. 

})- Aminotolyl-p - Hydroxy phony la mine; Preparation of 

-. (F) Manuf. Lyon.do Mat. Col. 

Aniline. Manufacture: By-Products of-. (Ahrens and 

Blhmel). 

Anthracene: 

(F) Badische Anilin und Soda Fab. 22 

(Pj Badische Anilin und Soda Fab. From isler. 22, 1082 

(P) Comp. Paris de Coul. d’Aniline. 649 

(P) Farbenfabrikcn of Klberfeld Co. From Kugel . 791 
(P) Johnson. From The Badische Anilin und Soda 

Uab. 22, 293 

(F) Soc. Anon. F. Bayer et Cie. 141 , 792 

(P) Soc. Anon, das Prod. P. Bayer et Cie. 1290 

Anthracene -. and Intermediate Products. (P) Soc. 

Anon, dcs Prod. F. Ba.ye»* et Cie.1241 

Anthracene-.containing Nitrogen. (P) F. Bayer and Co. 792 

Anthracene Derivatives: 

(P) Farbcnfabriken of Elbcrfeld Co. From Kugel . 490 
(P) Newton. From the Farb. vorm.F. Bayer and Co. 140 

Anthracene-, Soluble in Water. (P) Badische Anilin 

und 8oda Fab. 22 

Anthrngallol; Alkyl Derivatives of-. (Bock). 88 

Anthranilic Acid: Manufacture of -. (P) Imray. 

From The Farb. vorm. Meister, Lucius und Brdning . 21 

Anthraquinone -— (P) Farb. vorm. F. Bayer and Co. . 209 
Anthraquinone Coloured Derivatives. (P) FJBayer and Co. 1192 

Anthraquinone; Condensation of-; with Phenols. 

(Scharwin and Kusnezof). 901 

Anthraquinone Derivatives-: 

(P) F. Bayer and Co. 23 

(P) Soc. Anon, des Prod. F. Bayer et Cie. .. 11*6 

Anthraauinone-a-Sulphonio Acids. (P) Soc. Anon, des 

Prod. F. Bayer et Cie. 1290 

Auramines; Alkylated -—(Diphenylipethane Dyestuffs), 

(P) Farb. Me.ster, Lucius und Bruning. From Hoff- 
rannn . 360 


694 

1239 


792 

1124 
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TAG* 

Dyestuffs, Various— cunt. 

Azo-: 

(P) Bang. Prom Dahl and Co. UU 

(P) Comp. Paris de Cowl, d’Aniline. HI 

<P) Parbenfabrikcn of Klberfeld Co. From Kalin . «?*», 

093 

<P) Farb. \orm. Meister, Lucius ur.d BrUning. 

From Scholl. 1241 

(P) Manuf. Lyon, do Mat. Col... 491 

(P) Newton. From the Farb. vorm. F. Bayer and 

Co. 850 

(P) Roc. Anon. Prod. F. Bayer etCie. 1042 

(P) Soc. pour Find. Cliim. & Basle. 004 

Azc -. and certain Sulphonic Acids. (P) Soc. ix>ur 

Find Chim. 4 Basic. 210 

Azo-. ami Colour Lakes. (P) Johnson. From The 

Badische Anilin and Soda Fab. IK) 

Azo- >a nd Colouring Lakes therefrom. (P) Johnson. 

From The Badische Anilin und Soda Fab. 359 

Ay.o-. and Intermediate Products : 

(P) Fab. do Coul. d’Aniliue, Ac. 200 

(P) Johnson. From The Badische Anilin und 

Soda Fab. 203, MS 

(P) Nuth, Hole.and Ruegg. 1290 

(P) Soc. Anon. F. Bayer ot Cie. 209 

Azo-, anil Manufacture of same: 

(P) Badische Anilin und Soda Fab. From Voigt- 

Iftndi-r-Tetzner. 140 

' (P) Soc. of Chem. Industry. Basle. From Bert- 

sehmann. 548 

Azo -, Black Primary. Directly Dyeing Wool. (P) 

Oesinger et Cie.• •...... • • • ..• ■ 1041 

Azo -, derived from Chloronitroaminophenols. (P) 

Fab. de Prod. Cliim. ci-devant Sander/,. 946 

Azo-, directly Dyeing Cotton. (P) Chem. Fab. vorm. 

Weiler-ter-Meer. ... ...• • • • 3»H) 

Azo-.for Dyeing {"Wool. (P) Johnson. From Ihc 

Badische Amlin und Soda Fab. 903 

Azo- for Pigments. (P) Metz. From Fourneaux.... 737 

Azo-.forWool. (P) Furbonfabriken of Klberfeld Co. 

From Kalin.... • • • .• • . 490 

Azo -, from Amidophenol Derivatives. (P) luiray. 

From Meister, Lucius und Briming. 903 

Azo-, from a-Aminoanthraquinmie. (Lautli). 1240 

Azo-.Insoluble in Water. (P) Badische Anilin und 

Soda Fab. 414 

Azo-. Manufacture of: 

(P) Badische Anilin und Soda Fab. FromSchraube 

and others .. 90 

(P) Johnson. From The Badische Anilin und Soda 

Fab. 21,22 

Azo-, of the Santonin Group. (Schmidt and Wedekind) 791 

w-Azophenol. (Fibs and Kirsch). 412 

Azo Bed -. (P) Farb. vorm. Meister, Lucius und 

Briming . 940 

Azo, Red-, and Manufacture of same. (P) Farb. vorm. 

Meister, Lucius und Briming. From Schirraacher ... 54K 

Azo: Volumetric Determination of-. (Knecht). 825 

•m-Azoxybcnzflldehyde and ils Analogues. (Human and 

Weil). 1239 

Basic-, from Formylated Compounds. (P) Les Fabri- 

ques de Coul. d’Aniliue, ci-devant Geigy. 1082 

Benzene; Condensation Products of-, with Tetru- 

methyldiamiuodiphcnyllrydroxyanthranol. (Haller 

andGuyot). 1240 

Benzidine uerivativea. (Elbs and Wohlfahrt). 140 

Benzyl naph thy lamine-Sulphonic Acid. (P) Levinstein, 

Ltd. From Levinstein and Mensching. 490 

Berlin Green; Preparation of—(Nicolaysou). 1190 

Black Azo -. (P) Farbenfabriken of Elberfeld Co. 

From Kahn . H22, 622, 693 

Black Azo Mordant-Dyeing-. (P) Ochler, Anilin und 

Anilinfarbenfabrik. From Laska. 1191 

Black Monazo -. (P) Fabriques do Coul. (l'Aniline 

ci-devant Cl eigy. 360 

Black Polyazo ——. (P) Actieiiges. fib* Anilin Fab. From 

Dediehen. 140 

Black Primary Disazo, Directly Dyeing Wool. (P) Oesinger 

etCie. 1241 

Black Primary Disazo; Formation of-, on the Fibre. 

(Fibers). 210 

Black Substantive Sulphide— : 

(P) Soc. Anon, des Mat. Culorantes de St, Denis.... 1241 
(P) Soc. Anon, des Mat. Colorantes de St. Denis. 

From Poirrier. 1191 

Black Sulphurised. (P) Irnray. From tho Soc. of Chem. 

Industry, Baslo. 946 

Blue Anthracene-: 

(P) Badische Anilin und Soda Fabrik. 141 

(P) Badische Anilin und Soda Fabrik. From Bohn 548 
(P) Farb. vorm. Meister, Lucius und BrUning. 

From Laubmann. 693 

(P) Irnray. From the Farb. vorm. Meister, Lucius 

und Briming..... 21 

Blue Anthraquinonc. (P) Badische Anilin und Soda 

Fabrik. From Bohn... 1241 

Blue Azo^x—. (p) CassellaandCo. From Weinberg and 

_ Klmgemann. 140 

JPMde'AsO^-, for Wool. (P) Castella and Co. From 

Weinberg. 140 

Blue Basle Asiue -—. (pi Metz. From Fourneaux. 622 

Blue -7-, containing Sulphur. (P) Levinstein and lit-vin* 
stem, Ltd. 414 


1 Dyestuffs, Various—eonG 

Blue Disazo -. (P) Ochler. Anilin und Anilinfarbcn- 

fabrik. From Laska. 737 

Blue Polyazo-. (P) Levinstein, Ltd. From Levinstein 

I and Mensching..... 4SH) 

Rlue Substantive (Sulphide). (F) Badische Anilin und 

Soda Fnb. 3<V) 

Blue Sulphide-: 

(P) Actieiiges. fur Anilinfal). 792 

(P) Farb. vorm. Meister, Larins und BrUning. 

I From Schmidt and Bet hniHiin. 7717 

(P) Johnson. Froui the Badische Anilin und Soda 

Fab. . 946 

j <P) Ran do/, et Cie.1241 

(P) Society of Chem. Industry in Basle. From 

Knuiss. 69.1 

Blue Sulphur-: 

(P) CassellaandCo. From Her/.. 40<» 

(P) Levinstein and Levinstein, Lid. 490 

Bluish-Black Naphthalene-. (P) Badische Anilin und 

Soda Fab. 992 

Bluish Black Sulphide-. (P) Irnray. From the Furl*. 

vorm. Meister, Lucius mid BrUning. 1191 

Bluish-Violet Azo-. (P) Farhcnfabriken of Klberfeld 

Co. From Israel and Dressel. H6- 

Brawiliu and Haunatoxylin. (Herzig and Poliak) .... 293,902 

Brasilin ; Coloured Transformation Products of-. (St. 

v. Kostanoc.ki and Lloyd). 902 

Brasilin; Transformation Product of the Mother-sub¬ 
stance of-. (St. v. Kostaneckl and Lloyd). 902 

Brown Sulphide-% (P) KalloandCo. 209 

Brown Sulphur —. (P) KalleandCo. From Ebeling. 490 

Brownish-Orange Sulphide-. (P) Manuf. Lyon, de 

MatieresCol.. 141 

Butea Frondosa; Coloured Coualituont* of-. (Hill) .. 692 

Bute! 11; Characteristics of - ~. (Hummel and Perkin).. 693 
o-ChloronitrolK»nzene; Action of Alkali and Alcohols on 

-. (Brand). 368 

Ohrysazin und Hystnzarin ; Derivatives of • - (Sehrohs- 

dorlT). 1123 

Chrysazin Derivatives; Preparation of —— (WObling). 1124 
Containing Sulphur. (P) Johnson. From tho Badische 

Anilin und Soda Fab. 293 

1 Containing Sulphur,Derived from m-Tolylene Diamine. 

(P) Soc. Geigy and Co. 4W 

Cyan-methyl Derivatives of Aromatic Amides. (P) 

Bartiscne Anilin und Soda Fab. From Graul. 149 

Developing Sulphurised-, on tho Fibre. (P) Farb. vorm. 

F. Bayer and Co. 739 

Dialkyl-anthrachrysone Ethers. (P) Comp. Parisienno de 

Coul. d’Aniline. 519 

Dialkylrhodamines; Manufacture of Esters of —7. (P) 
Irnray. From the Farb. vorm. Meister, Lucius und 

Briming. 693 

p-p-Diamidoacidyldiphenylammes: Manufacture of ——. 

(P) Irnray. From Farb. vorm. Meister, Lucius und 

Briming.1843 

jj-p-Diamidodiplienylamine; Manufacture of -. (P) 

Irnray. From Farb. vorm. Meister, Lucius und 

Briming. * .;• 1343 

n.4-Dih.vdroxychromoiic f7.81; Syutliesis of-. (David 

and St. v. Kostaneckl)... 208 

in-Diamines ; Condensation ol Aromatic —, with Chloro¬ 
form. (Weinschenk).. .. 69 

w-Diamines; Polythiosulphonic Acids of — -. (Green and 

Perkin).••••• D239 

Diaminoauthiachrysone Disulphonic Acid; Decomposition 

of-, by Boiling. (Stohmann)... . 1191 

1 Diazo Compounds; Itate of Decomposition of—(Cain 

andNicoli). . .69 

Diazo Solutions; Stability of-. (Cain und Nicoll). 548 

1 Dibenzalftoetone and Triphenyluiethane. (von Baeyerand 

Villiger).* 12 * 

Diliydroxylluoresceins from Halogenised Pbthalic Acids. 

(Osorbvitz).. * * * ,* 

3.4-Dihydroxy-0-mothylchromone r.7.8]. (Blumbergl and 

St. v. Kostanecki). . 991 

Dimethylamline; Condensation Products of -, with 

Tetramethyldiaminodiphenylhydroxyunthranol. (Hal¬ 
ler and Guyot).. .. 

Dimethyl Sulphate as an Alkylating Agent. (Lllmitnn) 4l*L 

Dinitrotolucne and Dinitrobenzene; Manufactureof —. 

, (Kayser).. 2<M5 

Diphenylamine and Tolylphenylamino Derivatives. (Ri¬ 
verain and CrCnieux). -JJ 

Diphenylainines; Formation of —-. (Vidal)............ 

Diphenylmcthane; Constitution of Basic-. (Braun) . U91 

Diphenylnaphthylmethane-. (P) Manuf. Lyonnaisede 

Matures Colorantes.......... 000 

Disazo-. (P) Badische Anilin und Soda Fab. Irom 

Schleicher and Dorrer. 1211 

Disazo -, and Manufacture thereof. (P) Badische 

Anilin und Soda Fab. From Julius.. 90 

Disazo-, for Wool. (P) Levinstein and others........ 359 

Disazo; Manufacture of-. (F) Johnson. From The 

! Badische Anilin und Soda Fabrik.■ ■ • • • • • • • • ■ • ■ ■ 22 

Disazo, Mixed-. (P) Badisehu Amlin und Soda Fabrik. 

From Schraube and Voigtlitnder-Tetziier ............. 140 

Disazo Mordant Dyeing -. (P) Ochler, Anilin und 

Anilinfarbenfabrik. From Laska.. 1191 

Disazo Primary : 

1 (P) Kalle and Ot... 1290 

1 (P) La Raison commerciale: Kalle et Cie. 1126 
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» PAGE 

Dyestuffs, Various— cont. 

Disazo Substantive Secondary —. <P) Farb. vorm. 

Meister, Lucius und Pruning..... 79t 

Bxaroinatiou of ——, for Fast new. Grange) ...... 947 

Flavanilme; Formation of —(Goldschmidt)... 489 

Flavanthrene; Examination of-. (Scholl and Her- 

blinger). 1240 

Fluorescence and Chemical Constitution. (Meyer). 1133 

Foru*yl-1.4.Naphthylcne Diamine 6- or 7-Siilphonic Acid. 

(?) Gaums. 22 

from Nilrosoto»nylrncdiamirie; Manufacture of (P) 

Ransford. From CaKsellaand Co. 90 

„ Tetranietliyldi&niiiiodiphenylcnepheti.vlmcthane. (P) 

Guyot and Grandorye. 992 

Galletn; Preparation and Properties of-. (Meyer) ... 737 

Green Anthracene-*—• (P) Badische Aniliu und Soda 

Fabrik. From Dally. . ; 490,490 

Green Anthrsquinone —(P) Farb. vorm. Meister, 

Lucius und Britain#.* 940 

Green Sulphide: 

(P) Aotionges. fur Anilin Fub. 1192 

(P) Anllo and Co... 

Green Sulphide for Cotton. (P) KnllenndCo. 

Green Sulphur -. (P) Schoellkopf, Hartford, and 

Hanna Co. From Culmsnn... 

Heematoxylin; Naphthalene from Transformation Pro¬ 
ducts of-. (St. v. Kostanccki and Rost). 

Halogenising of Organic Substances, und Apparatus there¬ 
for. (P) Mai ckwald...... 

j)«Hiilogen*fMutrobenzaldehydcs; Characteristics or - 

(Sachs and Keinpf). 

p Ilydroxy na pi it hoiu Monosuluhonic Acids L anil S 

Determination of Constitutions of-. (Bucherer).. 

Imports of Germany. (T.R.). 

imports of-. into Bohemia. (T.R.). 

Inaanthrene ; Examination of-—: 

(Haulier). 488 

(Scholl and Beiblbigcr). 124<> 

Indanthrenc; Properties of-. (Bohn). ».21 

Indigo: 

(P) Comp. Par. do Coul. d’Aniline. 414 

(P) imray. From The Farb. vorra. Meistcr, Lucius 

und Brimitig. 490,791 

(P)KalleandOo. 022 

Indigo: Action of Potassium Ferriojnnido and Caustic 

Soda on-. (Prud’hotmne). 1343 

JLndiiro and Indigo White ; Bromirmted -—. (P)Cotnp. 

Purls, lie Coul. d’A*>iline. 

indigo and Indigo White; Manufacture of -—. (P) 
Johnson. From The Badische Anilin und Soda Fab. 

Indigo and Intermediate Products ; Manufacture of-. 

(P) Ellis. From Soc. Chim. Usines du Rh6ne. 

Indigo-Blue Sulphide-. (P) AKienvcs. fur Anilin 

Fnbrikatimi. From Kaltwasser and Gaunter... 

Indigo. Brominftted-. (P) Badische Anilin und Soda 

Fabrik.•.. • 

Indigo; Bromine Derivatives of-. (Pj Comp. Paris. 

de Coul. d‘Aniline. 

Indigo; Colloidnl-. (Mbhlau and Ziunm rinami)-- 

Indigo Colour, und Manufactnie of .same. (P) Htidixche 

Anilin und Soda Fabrik. From llolt. 22 

Indigo; Compound of Formaldehydewith —-. (Heller) 1031 
Indigo -—. containing Halogen. (P) Badisoho Anilin 

und Soda Fabrik. From Osbert. 792 

Indigo Derivativeaof Benzene and Naphthalene and Inter¬ 
mediate Products. (P) Dreyfus. 792,903 

Indigo; Dry —, in Lumps. (P) Budisehe Anilin und 

Soda Fabrik. 414 

Indigo; Halogen Derivatives of-. (P) Badische Aniliu 

und Soda Fabrik. 491 

Indigo- (Indoxyls). (p) Foelsing. 992 

Indigo; Manufacture of Prominated-. (P) Badischo 

Aniliu und Soda Fabrik. 414 

Indigo; Mono- and Di-brom. and Mono- and Di-chlov; 

.. Manufacture of-. (P) Rahljcn. 41 i 

Indigo; Monobrom- and Dibrom-; Preparation of *-. 

(P) Rahtion. 90 

Indigo; Obtaining -—, from lndigoforn. (P) Kurz. 414 

Indigo; Oxidation of-. (Prud’hoinoie)... 369 

Indigo: Reduction of-: ... 

(P) Farb. vorm. Meister, Lucius mid Briining. 

From Midler and Schwab. 490 

(P) Jraray. From Tho Farb. vorm. Meister, Lucius 

und Briining. 

Indigo Salts; Preparation and Character of-. (Binz 

and KufTerath).. 

Indigo, Substituted ——. (P) Comp. Paris, de Coul. 

a'Aniline...... 

Indigo; Sulphonated Monobrom-. (P) Rahtjen. 

Indigo; Synthesis of-, from TmoCorbanilide. (Sand- 

tneyer). 489 

Indigo; Theory of the Reduction of-: 

(Bin*).. Ml 

(Haber) .. 943 

Indigo; Tinctorial Character of —. (Heller).. . 991 

Indole — i -. (Freund and Lehach)..... 292 

Indole and its Derivatives. (P) Badirfnio Anilin und Soda 

Fabrik.........C. r . g. 360 

lndoi,heiiols;#Proparation of -. (P) Articnge?.,J\lr 

Anilin Fabrikatlon.......•*•••• 792 

Jndoxyl, and Derivatives thereof. (P) Johnson, Fiom 

The Badische Anilin und Soda Fab. 369 

1 Indoxyl and Indigo Derivatives. (P) Chcm. Fab. von 

Hoyden Act ienges.i‘,..... 360 
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1041 


49 


360 

208 


293 

20 


293 

90 


l’AGE 

Dyestuffs. Various— cont. i 

Indoxyl and Indigo Preparations. (P) Chcm. Fab. von 

Hoyden. From He lUchul. .. 1041 

Indoxyl and its Derivatives; Manufacture of-. (P) 

Imray. From The Basle Chemical Works...... 99 

Indoxvl ; Manufacture of-. (P) Badische Anilin und 

Bod. Fabrik. From Oberreu........... W.l 

Influence or Coal-tar-. on Digestion. (Wtnugnuiow). ittli 

1 satin. Indigo, and Anthrauii; }Jonw\yJatio» of . 

Laundrv Blue;’Etl'eivesceiit -. (Pi Allison. From 

... 1041 

fiOiico-Indigo; Acid Solutions of-. (P) Badische 

Anilin und Soda Fabrik... 

LeucoindophenolS; Manufacture of-.Ac. (P) Imray. 

From The Soc. or Chem. Industry, Basle.. 861 

Mellitic Ac.nl; Condensation Products and Derivatives 

from-. (P) Siibcrrad......... •••••• 414 

Mercaptans and Nitriles; Reaction between-. (Auten- 

rieth and Briining) ..... 1239 

Mesoporphvrin ; Characteristics of-. (MarehlewsKi) . 89 

Methylttutbranilic Esters. (P) Comp. Paris do Coul. 

d'Aniline. 141 

Methyl Orange ; Colour of Aqueous Solutions of-, and 

Change Produced by Aeids. (Villunt). 134-T 

Mono-a'/.o-. (P) Accicnges. flic Anilin Fab....... 1082 

Monuz.o -—. (P) Farb. vorm. Meister, Lucius und 

Briining. From Sohst... •••*•• 

Monazo — . (P) Farbeiifubrikon of Klbcrfeld Co. From 

Kahn... 

Mono-azo-. (P) I in my. From Soc. Chora. 1ml., Basle 1981 

Monazo-, and Manufacture thereof. (P) Farb. vorm. 

Meister. Lucius und Briining. From Ernst. 22 

Monazo-, for Production of Red Lakes. (P) Actiengea. 

fur Anilin Fab. 1192 

I Monos*zo, Mordant Dyeing-, (P) Actienges. fur Anilin 

Fab.. 

! Monazo, Mordant-Dyeing-, and Intermediate Products. 

j (P) Abel. From Actienges. Kir Anilin Fall. 209 

1 Monoformyl aC^ Naphthylene - diamine 0-.-, or 0 r Mono- 

sulphonic Acid. (P) Gaess. 209 

! Mordant-. (J.icbermann)..... •••• <91 

1 Naphthacone: Derivatives of--, and Intermediate Pro¬ 
ducts. (P) Bayer and Co....... .. 22. 

| Naphthacridino Disulphonic Acids. (M«>hlau and Haase) 21 

Naphthacrihydrindine; Preparation of-. (Sicilian and 

Hnasc). 21 

Natural — . (March lew ski)... 89- 

Nitriles, Aromatic ; Slnnuhicture of -. (P) Imray. 

From Fab. de Prod. Chim. de Thann, &c. 1125 

o-Nitroacetophcnone ; Reduction of-. (Bamberger 

and Eiger).. • '**0 

Nitro- and Azo-tompoumls: Reduction of -. (1) 

Boehringcr und sSoehne. From Buchner. 992 

o-Nitrobetizaldehyile ; Production of * —. (P) Foelsing. 1082 

??- and o*Nitrobenzene .Sulplioiiic Acids. (Wohlfarl).. 139 

Nitro Compounds, Avomatic; Electrolytic Reduction of 

- 4 (P) poehri'tger und Soehnc. From Buchi.er .. 992 

Nitro Compounds; Electrolytic Reduction of -. (P) 

Boehringer und Soehne. From Buchner. 992 

Nitrocompounds; Reduction of Aromatic -. (P) 

Wirtli.......» 22 

«-Nitrophenyl-fl-Lactic Acid Methylketone, &c.; Products 

Soluble in Water from-. ( P). 1 mray. From Farb. 

vorm. Meister, Luciih und Briining... 490 

o-Nitro-0-Phenyllactie Methylketone ; Separation of -. 

(P) KalleandOo...... 922 

Nitroso- and Nitru ('ompounds; Reduction of Aromatic 

-. (P) Vidal. 1344 

Nitrosobenzaldehyde ; Prcimration of —. (Alway)..... 488 
Nitroso oxv-Compounds or Quinone Chlorimidcs and 
Aromatic Amines. (P) Imray. From The Soo. Chem. 

!nd„ Basle.*. s Gl 

Nitrosophenol—(Decker and Solonina)..^. 1123 

Olive-Grccn Sulphide -. (P) Oehler, Anilin- und 

Anilinfarben Fabrik. From Laska. 791 

Orange-Brown Sulphur-. (P) Cassolla and Co. From 

Weinberg and Lango. 22 

Oxazincs; Analogue of Lauth’s Violet in tho Series of-. 

(Kehrnmnn and Saager). 41 It 

Oxidising Organic Compounds. (P) Imray. From The 

Farb. vorm. Meister, Lucius und Briining. 945 

Oxytrinheiiylmethaue ; The Chromogen of-, Diphenyl- 

quinoracthaue. (Bistrzycki and Herbst). 901 

Paranitnuiillne; Manufacture of-. (P) Meyenberg 

and others. 112f> 

Phonoxazines; Nitro-Derivatives of -. (Kehrmann 

andSaagor). . 413 

Phenylglvcino-u-Carlxixylic Acid : Manufacture of : 

(Pj Comp. Par. de Coul. d’Aniline... 414 

(P) Imray. From Farb. vorm. Meister, Lucius und 

Briining.... 791 

Phloroglucinolphthalein; Preparation of -. (Lieber- 

mnim and Zemer). * . 622 

Fhthalic Gieen ; Characteristics of-. (Prud’hommo). 648 

Pbylloporphyrin ; Characteristics of-. (Marohiewski) 89 

Porphyrin; Meso-and Pliyllo-. (Marchiewski). 89 

Potassium Ferrocyanide and Ferricyanide; Action of 

Iodine upon-, (Matuschek). 1199 

| Protocatechuic Aldehyde-. (Liobejrraann) .1124 

! Purpurogallin; Examination of-. (Perkin and Steveq) 90,90 

; purpurogallin; Formation of —by Electrolytic Oxida¬ 
tion of Pyrogallol. (Perkin and Perkin). 41& 
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Dyestuffs, Various— sont, PAGB 

Pyrogallol; Formation of Purpurngnllin by Electrolytic 

Oxidationof-. (Perkin and IVrkin). 413 

Pyromellilic Acid ; Condensation Products and Derivn- 

lives from-. (P) Silberrad. 4 X 4 

Pyrowe-. (P) Imray. Prom The Purb. vorni. Mcister, 

Lucius und Briiniug. 

Pyrone Red-. (P) Farbenfabriken of Elberfeld* Co. 

From Nostvogel. jijyj 

Pyropbtlialono and its Derivatives, (von Huber)....... 730 

Quinonophenol (Simple Indophenols). (P) Soc. pour 

^Industrie Cbim., Hasle. 12 1>0 

Red Azo-: 

(P) Actiengea. fttr Anilin Fabrikation. M2, D 02 

(P) Badische Anilin und Soda Kubrik. From Julius HI 

Red Azo Mordant-dyeing-. (P) Farb. rorm. Meist. r. 

Lucius und Pruning. From Ernst and Scholl. 1082 

Rod, Brown,and Purplo Sulphur-. (Bardlet). M> 

Reddish-Brown Azo-. (P) Badische Anilin und Soda 

Fab. From Munch. 1125 

Rod to Violet Azo-. (P) Oobler, Anilin und Anilin* 

farbenfabrik. From La.skn. C 40 

RcsacetQin; Constitution of Nencki and Sieber's -. 

(Billow). 4)3 

Rhodamine; Para- and Meta-. (Noelting and Paira). 208 

Sulphide-: 

(P) Manuf. Lyonnaise des Mat. Col. 702 

(P) Rend Holliday and others. 046,002 

(P) Shillito. From Tbo Aniline Colour "Works, 

formerly J. R. CJe.igv. 1125 

Sulphide-, and Intermediate Compounds. (P) Read 

Holliday und others. 1125 

Sulphide -, and Intermediate Products. (P) Item! 

Holliday and others. 0t5 

Sulphide; Clash lication of-, in Italian Customs Tariff. 

(T.R.) . 1(122 

Sulphide Derivatives. (P) Soc. pour PJnd. Chim. A, Basle 141 
Sulphide Derivatives of Indonhenols in a Pure Stale. (P) 

Soe. pour 1‘Ind. Chim. a Basle. 141 

Sulphide-, derived from //,-Tohiylened famine. (P) 

Soc. Geigy et Cie. 702 

Sulphide-, directly Dyeing Cotton. (P) KalloundOo. 401 

Sulphide-, for Unmordanted Colton, (p) Soeiete 

Chem. Werke vorin. H. Byk. 23 

Sulphide -, from Hypourotes of Metmliiimines. (P) 

Chem. Fab. vorm. Weiler-ter Meer. 702 

Sulphide-. from m-Tolylenediamine. (P) Manuf. Lyon. 

do Mat. Col. HI 

Sulpho Acids of Aromatic Aldehydes, and Dyestuffs there¬ 
from. (P) Luke. From Chem. Works, formerly 

Sandoz . 

.p-Sulpho-antliranilic Acid; Preparation of-. (P) 

Kalle and Co. 

Bnlphonic Acids of Aromatic Bases; Modification of 

Baking Process for Manufacture of-. (Junghaim) 

Sulphonio Acids, Organic; Manufacture of -. (P) 

Wedekind and Go. 12110 

Sulphur-. (P) Lake. From Chem. Fab. vorm. Sandoz 201 ) 

Sulphur -, and Materials therefor. (P) ltansford. 

From Cassella and Co. 209 

Sulphur; Direct Production of -, on Textiles. (P) 

Ac.tienges. filr Anilin Fab. 25 

Sulphur; Printing with -■*. (P) Chem. Fab. vorm. 

Weiler-ter Meer. 200 

Sulphur Substantive-. (P) B&diselm Anilin und Soda 

Fabrik. From Julius und Reubold. 092 

Sulphur; Vidals Procossfor Producing-. (Vidal).... 202 

Snlphurised-: 

(P) Farb. vorin. Meister, Lucius und Pruning. 1125 

(P) Imray. From The Soc. of Chem. Industry, 

Buttle. 8(11 

(P) Thompson and Co. and Viies..... 209 

Sulphurised -, for Cotton. (P) Badische Anilin und 

Soda Fabrik. From Haas. HI 

Sulphurised-, for Printing Fabrics. (P) Imray. From 

The Furb. vorm. Meister, Lucius und Bridling. 

Sulphurised; Printing with-. (P) Imray. From The 

Fabriquos de Prod. Chim. do Thann et do Mulhouse .. 

Yellow; Absorbing and Sensitising Power of some -. 

(Valeuta). 

Tetramethyldiaminodiphenylenephcnylmethane. (P) 

Guyot and Grander.ve. oo*- 

Tetramoihyldiaininodiphen.vlliydrox.vanthranol wilh Ben¬ 
zene, Ac.; Condensation Products of-. (Haller and 

Guyot) . 1240 

Totraphonylmethane; Preparation of-. (Gomberg and 

Berger). 621 

Thiobenzenyl-. (P) Road Holliday and others .1125 

i«-Tolidint!: Preparation and Properties of-. (Schultz 

and Rohde). LID 

®*-Tolidine j Preparation of-. (Schultz and Rohde)... 292 

Toluene; Condensation Products of-, with Tctramethyl- 

diaminodiphenylhydroxyanthronol. (Haller and 

Guyot). 1240 

jp-Toluene Sulphonio Esters as Alkylating Agents. (Ull- 

marm and'Wenner). 412 

Tripheuylethane ; Preparation of 1 :1:1-- (Kuntze- 

Fechner).. 412 

Triphenylmethane-: 

("jsWzyokl and Herbsfc)..••••*•••.-,521 

(P) Lake. j From Chem. Works, formerly Sandoz... 1081 
{P) Manuf. Lyonnaise de Matures Colorantes .. 946,992 
Triphenylmethane, Constitution of Basic —. (Bmun). 1181 


1081 


292 


862 
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Dyestuffs. \ wrioua— cont. 

Triphenylmethane Derivative*, and Oxidatiorl Products of 

Hume. (Fritsch)... 1124 

Trinhenyhnethyl; Analogues of—*~v (Gomberg),... l8l3 

Vioiet-Azo - . (P) Oehler, Anilin und Auilinfkrben 

Fabrik. From Laska. 541) 

Violet*Red Azo-. (P) Pnrb. vorm. Meister, Luciy*und 

BrUning. From Schmidt. 1 (W 2 

Yellow Acridine-: 

(P) Caxsella and Co. From Wienborg... 140 

(P) Farbenfabriken of Elberfeld Co. From NasL 

vogel. DO 

(P) Ffcrb. vorm. Meister, Lucius uud Pruning. 

From Solist. 1126 

(P) 80 O. of Chem. Inch, Basle. From Jodlieka. 7f>2 

Yellow Azo——. (P) Farlunfabrikeiv of Elberfeld Co. 

Prom Runkel . 209, 2tH> 

Yellow, Ac., of the Acridinhun Series. (P) Comp. Paris. 

do Coni. d’Aniline. .S3 

Yellow Mono-Azo-. (P) Knrb. vorm. Meister, Lucius 

und Pruning. From Polfnss and Hagenboch. 802 

Yellow Nitro-. (P) Road Holliday uud Sons . 1126 

Yellow Sulphide-: 

(P) Actienges. fur Amlin Fnb,. 1042 

(P) Aetionges. fttr Anilin Fab. From Glcy. 1082 

Yellow Sulphur-. (P) Aniline Colour 4 *nd Extract 

Work-. From Ris and Mylius... 490 

Yellow 10 Orange Nilro-. (P) Read Holliday’ and 

others. 1081 

Dye-Vat; Rocking-. (P) Duntndo... 793* 

Dyewood Extracts; Manufacture of-. (P) Peyrusson 219, 100 K 

Dycwoods in Mexico, (T.R.). 2*8 

Dynamite. Safety; Manufacture of-. (P) Weslfillisch- 

Anlriliimho SprengstolTe-Aetlenges.* 1308 

Tax on —, in Mexico. (T.R.). 893\ 


Kni t hs, Rare; Microscopic Detection of the —. (Meyer)... lfift 

Rare; Separation of-. (Holmhcrg)...1207 

Earth Nuts in tlio West Indies. (T.R.) Freeman....... 1268 

Ear then wait*; Composition for Forming Joint* of -. (P) 

(fat os... 909 

Enamelling-, in the Cold. (P) Boas and Co.. 90p 

Glazed; Manufacture of - (P) Dressier. losl 

I m ported by Mexico. (T.R.).... 249 

Manufacture of-: 

(P) Ache.son Co. From Achcson.. 496 

(P) Justice. From Iho Aclieson Co. 697 

lnited States Customs Decision on-. (T.R.)..... 52 

Works; Lead Poisoning in-. (T.R.).. 5*fa 

Sec also under Pottery. 

Kbonit ino. See under Insulating Material. 

Education, Technical-, in the German Customs. IT.R.).. 1157 

Effluents; Apparatus for Treating Work*-. (P) Allen... 376 

Brewery; Disposal of-. (Blake) ..................... 959 

from Sugar Factories: Purilloution of-by Oxidation. 

(Grassberger and Hamburg).. 706- 

Purification of-. <P) Muller and Folsche.377 

Eggs; Preservation of-: 

(P) Marks. From PfafI. 960 

(P) Schultz ... 158 

Preserving of -. (P) Lake. From Aktleselaksbet 

" Progress ”... . 435 

Egvnt; Chemicals and Medicines in-. (T.R.) .. 828 

Duty on Petroleum in-. (T.R.). 119 

Import of Chemicals into—. (T.R.)... 661 

Indigo Trade nt Port Said. (T.R.) .. . 1022 

Natural Soda Deposits in-. (Bryant). 785 

Elmis Guineensis; Fruit and Oils from — . (Fendler). 751 

Elseomargaric Aeict; Composition of-. (Knmetaka)...... 1188 

Elatdic Acid and Oleic Acid; Isomeric Relationship of —. 

(Albitzky).. 8W 

Elastic Albuminate, &c.; Durable-. (P) Clauson-Kaa*... 508 

Goods; Moulding of —. (P) Daubitz and JLoewy .. 104 

Horny Substances (Cellulose Acetate). (P) Ledwer. 063 

Electric Carbons; U.S. Customs Decision on-. (T.R.) .... 446 

Light Bulbs; U.8.Customs Decision on(T.R.) . 830 

Electrical Conductors; Flexible-. (P) Siemens Bros, ami 

Co., and Diesel horst... 425 

Endosmose; Notes on—. (Bancroft)., 954" 

Energy; Generation of-. (P) Tourneur.1298- 

Electrically Conducting Materials. See Conductors. 

Electricity; Apparatus for Heating by —. (P) Grlvolaa, 

jun.... 804 

Conducting Materials for-. (P) LOwondabi t 304 

Fusion by-. (P) Gabreau... 500 

Generation of—. (P) Reid. 803 

Heating by Means of-. (P) Bronn ..................,1854 

Non-Conductors of-rendered Conduct.nft (P) Pom- 

rnerhunz and Wien. 8,6 

Electro-Chemistry i Importance of - in Tachni^d OrgMlic 

Chemistry. (Buchner) ... 1965 

Electro- Deposition .in Photognipby. (Eieder)..1S}07 
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PA6B ; 

Electro-Kndosmose ; Technical Application of-. (von 

Schwerin). 1058 

I? loot ro-Galvanising. (Burgess and Hambucchen).' 500 

Electro-Motive Forces of Saline Solutions; Relations among 

-. (Berthelot). 802 

Electro-Plating. (V) Dailey. 308 

Apparatus for Use in — : 

(P) Marichal. 873 

( P) Schiele.. 8:3 

Solutions; Composition of—. (Keith). 955 

KlectroThermally Treating Materials; Apparatus for —. 

(P) Maxim. 300 

Electrode; A New Positive-. (P) Aocumulntorenfab. 

Aktienges.10<*S ! 

for Arc Lamps. (B) Bremer. 19,1287 

Arc Lamps; Composite Carbon-. (P) Blondol.... 19 ! 

Electrodes: Arc-Lamp-: ; 

(P) Hopfett. 8s 

(P) Sander. 1123 ; 

Bipolar-. (timehet and Barillet). 409 ; 

Bipolar-, and Metal Diaphragms. (Dannecl). 4t*9 I 

Bipolar-with Soluble Anode. IBrochet and Barillet). 98 | 

for Arc Lamps: 

(P) Abel. From Siemens and llalsko Aktienges. .. IS ! 

(P) Blondel. 487,620. 860 . 

(P) Edelmunn. 861 j 

for Arc Lamps ; Manufacture of-. (P) Hopfelt. 358 j 

,. Electrolytic Purposes. (P) Hargn*aves. 1135 

Luininesceneo at-. (Werner von Bolton). 1311 

Electrolyser with Revolving Platform. (P) Iippld. *04 

Electrolysis; Apparatus for-. (P) Salem. 704 j 

Apparatus for Generating Currents tor —. (P) Elmore 1134 ; 

of Fused Substances; Apparatus for-. (P) Roepper . 1003 j 

with Soluble Anodes; Formation of Precipitates by-, 

and Cause of Unipolar Conductivity. (Isenburg) .... 55;* ' 

Zincing Objects by-. (P) Szirinay. 1054 | 

Electrolytes ; Applying Heat to-. (P) Burgess and Ham- j 

buechen. 872 

Preparation of-. (P) North-Western Storage Battery ! 

Co. From Gardiner. 916 ] 

JBJcetrolytic Apparatus: 

<P) Atkins. 

(P) Burrows. 

(?) Fournier. 

(P) Johnson. 

(P) Matthews and Davies. 

(P) Security Investment Co. From Reed.. 


... 1092 
... 1054 
... 95 4 
... 1249 
... 100 
301, 304. 
305, 305 
... 704 
... 703 


(P) Tar be II and Locke. From Briggs...— 

Apparatus; Device for Use with-. (P) Wright 

Deposits: Apparatus for Production of-: 

(P) Hubert. 101 

(P) Muller.1093 

Deposits; Obtaining-. (P) Soc. Anon. Le Carbone... 1199 

Process: 

(P) Solvay Process Co. 1092 

(P) Solvay Process Cc. From Hannon. 1298 

Processes and Apparatus. (P) Gurwitsch. 872 

'Embroidery; Production of Colour £ Meets on -. (P) 

.. H6 

Emery ; Artificial-. (P) Gacou. 1294 

Produced in U.S.A., in 1902. (T.R.). 1215 

fimulsin; Action of-on Acids and Salts. (Slimmer). 39 

Emulsion. See under Photographic. 

Enamelling in the Cold. (P) Boas and Co.. 909 

Process of-. (P) Garchey. 298 

Enamels. Translucent; Application of-on Hard Porcelain. 

(P) Viitard and Collet. 420 

White and Coloured-. (P) Rickmann.. 94 

Encaustic and Antiseptic. (?) Toussaint... 226 

Antiseptic - (•* L’Alsacienne ”) containing formalde¬ 
hyde. (P) Bauer.*. 1101 

Engravings ; Blocks for Reproduction of-. i?) Levinstein 572 

Envelopes; Waterproof- for containing Explosives. (P) 

Timmel.,... *>72 

Enzyme or Ferment-Aotion ; Reversibility of -—. (Hill) — 505 
which Effects the Anaftrobio Respiration of Cells of Higi or 

Plants and Animals; Isolation of the-. (Stoklasa 

and Czerny). 374 

Enzymes; Anti-. (Weinland) . 311 

Combative or Protective-. (Delbrtick). 813 

Fat-Splitting-. (Lewkowitsch).- 6' 

Hydrolytic; Influence of Stereochemical Configuration of 

the Glucosides on Action of —. ( Pottevin).. 233 

,in Fermentations by Fission Fungi. (Buchner and 

Meisenheimer). . J'J 

Plants; Oxidising-. (Aso).... 

Nomenclature of the —. (von Lipmnann) .. 310 

Part played by-in Yeast Life. (Delbrtick311 

R^dncing- (Reductases or HydrogenaseB). (Pozzi- 

Escot) .. 812 

Ephedrine; Examination of.. 370 

Erigeron ; Essential Oil of-. (Kebler and Pancoast). 923 

Erosion in Guns; Phenomena of-. (Vielle) .. 820 

Erucic Acid and Brassidlc Acid; Isomeric Relationship of 

-. (Aibitzky). 

■Brythrol; Action of Phosphorous Add on ——. (Carrtf). 714 
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Eschschnltzii Califomica*, Alkaloids of-. (Fischer and 

T weeded). 162 

Essenoe of Rose in Bulgaria. (T.R.). 892 

Essences; Extraction of-from Plant Tissues. (P) Cresp . 10t3 

Essential Oils. See under Oils. 

"Essoreusn Noel” Hydro-Extractor. (P) Soci<*to March 

ville-Daguin et Cie. 355 

Esters; Enzymic Decomposition of-. (P) Braun and 

Behtviult. 873 

Nitric and Nitrous ; Preparation of-. (Bouveault and 

Wahl) . 888 

of Fatty Acids ; Decomposition of —. (P) Conmdein... 428 
„ Mcthylanthranilic Acid. (P) Iinray. From The Farb. 

vorm. Meister, Lucius und Brdning. 510 

Ether for Anaesthetic Purposes. (StolK;). 227 

for AniPslhclic Purposes; Examination of-. (Wobbe) 1067 

Peroxides in; Detection of-. (Jorissen). 653 

Test for Moisture in-. (Bougault).1019 

See alto Sulphuric Ether. 

Ethylenedunuine Bases; Mercury Salts of -. (P) Chein. 

Fab. vorm. E. Sobering. From Wichinanu and Kip- 

ponberg. 649 

Etliylferrisulplintc ; Preparation of-. (Recount). 97o 

Ethylnnuhtlniammes, a- mid ; Dotcrmin&tion of -. 

(Vaubcl). 513 

Eugcnol; Determination of.. 656 

Determination of-in Clove Oil: 

(Spurge). 704 

(Thoms). 1155 

Euphorbone; Characteristics of-. (Ottow). 818 

Evaporating Apparatus: 

(l>) Andrews. sps 

(P) Chapman. 1077 

(P) Deininger and Andre. 787 

(l*) Foster. 1188 

l P) Froitag. 9ss 

(P) Holmes.. 796 

(P) Howard. 734 

(P) Kauffmann. 364 

(P) Meyer. From Meyer and Arbuckle. 876.1301 

(P) Nilson. 373 

(P) Normandy. 1340 

(P) Ordway . 202 

(P) Scott. 987 

(P) Stade. 1252 

(P) Untiedt. 544 

Apparatus ; Rotary Drums for-. (P) Ekenberg. 153 

Apparatus; Vapour-. (P) Ordway. 16 

Pan: 

(P) Porter. 39 

(P) Shaw. 485 

Evaporation; Recovery of Matters Mechanically Removed 

during-. (P) Soc. Xhignesse and Machertz. 1243 

Explosion at Jjowwood. Lancashire. 821 

Influence of Pressure on Transmission of-in Gases. 

(de Hemptimie). 356 

Explosions within Receptacles for Volatile Combustibles; 

Means for Preventing-. (P) Bouclmud-Praceiq .. 734 

Explosive Compounds for Signals, Blasting. Ac. (P) Brock .. 760 
Effects for Blasting Pur|K>ses; Obtaining — . (P) Wood 

and Knudaen. 1208 

Materials; Busily Ignitible-. (P) Duttonhofer. ill 

Now-: 

(P) Bichel. 71ft 

(P) Luciani. 760,924 

New-, and Manufacture of same. (P) Beardsley. 710 

Nitroglycerin; Gelatinised-, and Manufacture thereof. 

(P) Soc. Dynamit vorm. A. Nobel. 1367 

of the Fulminate Type. (P) SociCte Dynamite Nobel..;, 229 

Production of-. (P) Verge. 1308 

Safety-: 

(P) Choisy. 1308 

(Pj Frank. 924 

Smokeless-. (P) McDaniel. 165 

Explosives; Annual Report of Inspectors of-for 1002 . 881 

Composition of Prometheus . 820 

Detonation of High-. (P) Hale and Bell. 441 

Experiments with Safety-. (Beyling). 820 

for Blasting Purposes. (P) Drcany .. 1208 

„ Mines. (P) Luciani. 165 

Improved-: 

(?) Az. 760 

(P) Callenberg... 76ft 

in Coal Mines; Additions to.. 710 

Coal Mines Order.1148 

Increasing the Stability of Safety-, (P) Schachtebcck 229 

Kneading Machines for Manufacture of-. (P) Kynoch 

andAsh'ey. . 1366 

Manufacture of-: 

(P) Bichel. 903,1064 

(P) Callenberg. 380 

(F) Kynoch and Cocking.1866 

(P) Soc. Anon, des Poudres et Dynamites. 1367 

(P) Soc. Westfaiisch-Anhaltische Sprongstoff.1015 

(P; Washers. From Rochdale Powder Co. 573 

New Material for-. (P) Angeli. 963 

Nitro; Manufacture of-. (P) Hough. 060 

Non-Detonating Safety-. (P) Curtife and others.1308 

of High Disruptive Force. (P) Escales. Ill 
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Powdered Aluminium for *.. 882 

Production of-. (P) Brook. 1808 

Recording Pressure Gauge for -. (P) Petavel and 

Bruce-Kingsmill. 220 

Recovery of Acetone from Manufacture of —. (P) 

Robertson and Rintoul. 441 


I 


Safety-: 

(P) Schachtebeok. 111,22!) ; 

(P) SVotter. From the Westliiliscii-Anhallische ' 

Sprengstoff-Aktienges. 22!) 

Safety; Increasing the Stability of-. (PJ Sohachtobeck 710 I 

Safety; Manufacture of-: 

(P) McCracken. 82*2 i 

(P) PoetterandCo. 950 I 

Safety-, or Blasting Compositions. (P) Wetter. From ; 

Tno Westfftlisch-Anhaltisehe SprengstofT. 710 i 

Smoke-Generator for Shrapnel Shells. (P) Schou. 5l2 i 

Standard Regulations for Preparation of Load Cylinders 

for.. 1101 ■ 


Waterproof Envelope lor Containing-. (P) Timmel.. .">72 

See also Primers. 

See also Pyrotechnics. 

See also under Detonators and Percussion Caps. 

See also under Fulminate Compositions. 


Exports and Imports of ihe United Kingdom and Germany in 

1901; Statistics of Chemical-. (Evershed). 

Exposition, International, of Spirits at Vienna. (T.U.). 

Extraction Apparatus: 

(P) Barclay. 

(P) Egrot, Grange et Cie. 

(Pi Jacq ics and Bernard. 

(P) Voiry and others. 

Centrifugal- (P) Peterson. 

Continuous-. (P) Heimnnn. 


85(8 

1875 

87.8 

288 

1005 

1078 

1077 

018 


F 


Fabric; Waterproof-. (P) Mtiller Jacobs, do Stynk, and 

Roberts. From Mil 11 er-Jacobs . 1242 

with Metallic Coating. (P) Leuschcr. 211 

Fabrics; Apparatus for Printing-. (P) Sanderson. 091 

Apparatus for Relief Printing and Colouring of-. (P) 

Holland. From Bennett. 948 j 

Apparatus tor Steaming —. (P) Schiltke. 021 

Colour ElTects on; Production of-. (P) Brandon- 

berger. 10S3 

Colour Effects on Woven-. (P) Calico Printers' Asso¬ 
ciation and Nut.tn.ll. 802 

Colours for Chemical Printing on-. (P) Jochutn. 91 

Fireproofing and Waterproofing of - . (P) Garin. 1291 

Fireproofing of-. (P) Blenio. 551 

Manufacture or-. (P) Oesterheld. 410 

Mercerisation of-. (P) The Calico Printers’ Associa¬ 
tion and W. Warr. 024 

Ornamentation of -. (P> Lake. From La Society 

“Aime Baboin”. 294 I 

Printed-. (P) Barbor.tau ...-. 552 I 

Producing Patterns on-. (P) Jeglcr. 91 

Rendering - Incombustible. (P) Perkin, jun„ ami 

others . 142 

Scouring -, and Apparatus therefor. (P) Morel and 

Porches. AM 

Silk-like Effects on-. (P) Lilienfeld.1846 

Speckled Multi-coloured Effects on-. (P) llaasc. 905 

Waterproofing and Rot-proofing of -. (P) Oriental 

Waterproofing Syndicate 1 . From Williams. 8f*2 

Waterproofing of-. (P) Schrader. 1127 

Woollen; Fulling of-. (P) Haddar, From Elosegui. 491 

See also under Textiles and Tissues. 

Factories, Accumulator; Dangers to Health in-. (Wagener) 889 

Factory Costs; Discussion on—(Garry) . 130 

Farina; Apparatus for Sterilising -. (P) Hoc. Daverio 

Henrici and Co. 109 

Fnrnley Hall; Visit to —. 851 

Fat; Apparatus for Extraction of-. (P) Jacques and Ber¬ 
nard . 1095 

Bear-; Characteristics of Authentic -. (Kebler and 

Panconst). 1003 

Determination of-: 

(Lehmann) . 1100 

(Vfiltz). 1100 

Industry ; Problems in the-. (Lewkowitsch). 592 

Liquors for Chrome and other Leather. (Dreber). 950 

Fats, Animal and Vegetable; Treatment of-. (P) Bouvier 502 

Apparatus for Recovery ol-. (P) Schilling and Kre- 

mer. 1095 

Enzymic Decomposition of-; 

(Braun). 1137 

(Braun and Behremit). 089 

(P) Braun and Behrendt. 873 

for Forming Emulsions; Manufacture of-. (P) Society 

Allendorff and Kopp. 807 


Hydrolysis of - by Means of Dilute Acids. (Luw- 

kowitnoh). or 

Hydrolysis of-by Meuns of Stoapsin. (Lewkowitsch 

nndMaoleod). 1091 

Influence of Different Proteids on-. (Paatrovitch and 

Ulzcr) . 21 k* 

Iodine Absorption of-. (Tolman and Munson). 501* 

Neutralisation of —. (P) Soc. Anon, des Savonneries .. 918 
Purification of-: 

(P) Presenilis. 192: 

(P) Khuner und Soehne. From Klimont. 218 - 

(P) Klimont. 372' 

Saponification of-. (I*) Perrelefc. .872 

Separation of Liquid C mstitnents of-* (P) Breda.... 874 

Separation of tho Unsaturated Fatty Acids of-. (Farn- 

stclner). 37V 

Splitting of—by Enzymes. (Counstein). 80 S 

Treatment of-; 

(P) Weygang... ti l(v- 

See also under Greases and Oils, Fatty. 

Faity Acids; Action of Metals on-at High Temporal ures. 

(UCbort). 427 

Acids; Action of Zinc-Dust on-at High Temperatures. 

(Hubert). 088 

Acids; Decomposition of Esters of—. (P) Oonnstein .. 428 

Acids : Formation of-from Hydrocarbons in Petroleum 

ami Vaseline. (P) Reale. 218 

Acids: Formation of Hydrocarbons in Distillation of ——. 


Acids; Manufacture of-. (P) Host. 1035 

Acids; Oxidation of —by Caro’s Reagent. (Albitzky) . tt38* 
Acids, Solid ; Determination of Mean Molecular Weight of 

-. (Philippe). ,‘flkt 

Matters; Extraction and Recovery of-(P) Garfield. 1240 

Matters; Extraction of-. (P) Bnrbo. HIT 

Oils. See under Oils. 


Feeding Cakes; Preservation of -. (P) Soc. Nouvcllo des 


RafiincriesdcSt. Louis. 507 

Folding's Solution ; Volumetric Use of-. (Harrison).lolf* 

Ferment Action and Catalysis. (Brcdig). 233- 

Ferments; Action of Abietic Acid on-. (EIFront. 87(4- 

Action of Fluorescent Substances on -. (von Tapp- 

einer). 1142 

Action of-on Acids and Salts. (Slimmer). :$'.»• 

Notes on Recent Work on Vcgetable-. (Freeman).... Vl 4 


Fermentation; Alcoholic-: 


(Aberson) . 735* 

(Herzog). 311 

Alcoholic; Identity of — - with Anaerobic Respiration ... 813 

Causes of Boiling-. (Harders)...114:5* 

Formation of Large Bubbles during-. (Kloinke). 10 .v> 

Fermentations (Beer) at High Temperatures. (Windiseh)... 222' 
Fermented Liquors. See under Liquors. 

Fermenting; Cooling Apparatus for Use in -. (P) von 

Rouiremont... 1009* 

Tuns. (P) Seyboth. 121*5 - 

Tuns ; Experiments witli Coating of-. (Smits) . 505 

Tuns; Internal Coating of-. (Miguln). 1302: 

Vats or Vessels for—-. (P) Weber. 223 


Ferric Oxide and its Compounds; Manufacture of-. (P) 

Howard and Hadley...1217* 

Sulphate; Compound of-with Sulphuric Acid. (Re¬ 
count) . 003 

Sulphate; Production of-. (P) Meurer. 9.*t 

Ferricyanic Acid and Ferrocyanic Acid ; Chemical Equilibrium 

between-. (Pmd’homme)..13(18 

Ferrisulplmric Acid and Ethyl Ferrisulphate. (Recoura) .... 970 
Ferrite in Steel Simultaneously with Cementitc. (Lange).... 1350 

Fcrro-Chromo ; U.S. Customs Decision on —•. (T.R.). 1072 - . 

Use of-for Constructing Tuyftre®, Ac. (P) Germot... 035 

Ferrocyanic Acid and Ferricyanio Acid; Chemical Equilibrium 

between. (Prud’homrae).130X 

Forrocyanides; Hydrocyanic Acid from-. (P) Craig. !)£• 

See also under l’russiates. 


Ferro-Manganese; Technical-. (Nasko and Westermann) 498- 

Ferro-Niekel Briquettes; Technical Analysis of-. (James 

and Nissan). * 

Ferro-Silicon in France. (T.R.)... 975- 

Ferrous Salts; lodoiuctry of-. (Hupp). -39 

Fertiliser; Composition for Use as a-. (P) Bowker. From 

Smith....'. ^ 

from Distillery V in asses or Waste Waters of Sugar Works. 

(P) Vasseux. ... 

Production of-fromGor.se. (P) Hortoloup . 1145 

Fertilisersand Feeding Stuffs Act, 1893. (T R )... 934 

Manufacture of-by Electricity. (P) Crooko. HJr 

Potash in; Determination of—-. (Haro). 0^2 

Production of-. (P) Jarecki. JJJ 

Production of -— in Canada. (Lang). 531 

, Use of-on Potato Land in Germany. 1300 - 

See also under Manures. 

Fibre; Apparatus for Manufacture of —. (P) Warren and 

Co. From Gore...••••* OW 

Flax ; Production of-. (P> Medge .. »U4 

for Spinning and Paper Making, from Peat Moss. (P) 

Don II. 708t> 
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ffibrcs, Animal: Treatment of — for Dyeintr. (P) Johnson. 

Prom The Badiache Anllin und Soda Kith.. 211 

Apparatus for Dyeing Textile-. (P) Rosslcr. 417 

Extraction of Gum from-. (?) Brumaire ami Diss ... 904 

fmm Sierra Leone ...... 737 

(Indian) of the Agave Americana mid Marsdenia Term- 

cisslma,. 1192 

Long, for Spinning; Obtaining - from Willow Shoots. 

(P) von Ordody. 1127 

Vegetable; Extraction of Inorganic and Organic Foreign 

Matter from(P) Lugo... 901 

Vegetable; Preparing-for Bleaching and Paper-Making. 

(P) Badoil anti Boyer. 295 

Vegetable; Treatment of —. (P) Lee. 42 

Fibrous Materials; Spinning or Twisting Artificial-. (P) 

Strehlenert. 92 

Apparatus for Dyeing, Ac.,-. (P) Darxun.1345 

Apparatus for Washing, &o.,-. (P) Hibbert. 42 

Bleaching-, and Apparatus therefor. (P) Shaw. 91 

Dyeing or-. (P) Owens. 793 

Treatment of-. (P) La Soo. Fraugaiso de Ramie. 

From Masso.. 25 

Substances; Decorticating, Ac.-. (P) llepotm. 551 

Substances; Scouring Machine for-. (P) McNaught. 739 

Field Head Mills; Visit to.. 851 

Filaments; Cellulose)-: 

(P) Lehner. 569 

(P) Steiirn and Woodley. 509 

for Incandescence Lamps. (P) Abel. Prom Siemens and 

Halske. 019 

„ Incandescing Electric Lamps. (P) Voelker. 18 

from Cellulose; Manufacture of —. (P) Steam. 92 

Cellulose Solutions. (P) Thiele. 550 

„ Cellulose Solutions; Manufacture of-. (P) Thiele 25 


Film Crystals. (Saxby). 257 

Films, Set under Photographic. 

Filter s 

(P) Bister. 287 

(P) Engel. 734 

(P) 8cudder. 202 

(P) 8ociety Mnsch. Actienges. vorin. Breitfold and 

others. From Kosthlek. 287 

(P) Stiner. 203 

(P) Teel. 130,130 

and Extractor Press. (P) Ciossman. 287 

Barrel-. (P) Woods. Flora Tully. 202 

Oelluloso-for Wines. Ac. (P) Prade. 224 

Centrifugal-. (P) Moore. 203 

Construction of-•: 

(P) Goddard . 10 

(P) summons. 41 

(P) Soc. Masthinenhau vonn. Broitfehl Danck und 

Co. From Kostalek. 85 

Giving High Yield of Sugar Juices. (P) Soc. Maschineu- 

bau-Actienges. vorm. Breilfold and Co. 105 

Improved-. (P) Kiefer. 690 

Mass; U.S. Customs Decision on-. (T.R.)..1314 

Oil-: 

(P) Conn. 150 

(P) Kranko. 35 

Sterilis'ng, Single, or Multiple Effect-. (P) Rojat.... 430 

Tranoraittingonly Ultra-Violet Light. (Wood). 440 


Filters. (P) Kneuper. 410 

Construction of-. (P) Adams. 508 

for Wine, Oil, Ac. (P) Salvarolli. 988 

Improved—. (P) Boult. From Kojat. 090 

Oil-. (P) Warden. 1138 

Preparation of Materials for Use in-. (P) Candy.1206 

Filter-Plates for Presses, to Replace Cloth Bags. (P) Cape 

and Oddo. 1138 


Filter-Press: 

(P) Filter-und Brau-Toehnische Mascliinen-Fabrik 

Actienges. From Sommer.. 

(P) Guy .. 

(P) Kolb. 

(P) SociOte Ch. Prevet et Cie... 

(P) Stoveken. 

Conatrction of—-. (P) James. 

“ Le Supreme.” (P) Bennac. 

Use of-for Retention of Dust. (P) Taupenot. 


136 

16 

410 

644 

788 

136 

544 

1038 


Filter-Presses: 

(P) Hardingham. From Johnson... 375 

(P) Meura. 988 

Filtering Apparatus : 

(P) Marks. From McC. Chapman. 486 

(P) Roth. From Keane..., 41 

(P) SociOtd Simonetou Frferes. 13G 

Filtering Material; Manufacture of-. (F) Bomcisler and 

Fisher. From Wendting. 644 

Materials;-Revivification of-. (P) ^ewicki.1121 

Media (Bone-Char); Regeneratioij^f—. (P) Lewicki. 665 

Fine Chemicals and Drugs in Canada. (Lang)... 631 

Firebricks: Behaviour of-in ZinoFurnaces, (Milhlhfiuser) 666 

Properties of-. (MUhlhduser). 566 

Firebrick Industry of New Jersey. (Ries).. 1293 

Fireclay Goods; Composition for Forming Joints for-. (P) 

Oates. 099 

Fire-Extinguishing powder. (P) Vorwerk.... 444 


PAGE 

Fireproof Composition called “Ooadr.m do Syracuse.** (Ma-' 

hieux) . 1081 

Composition for Preventing Radiation of Heat. (P) 

Thompson. From Hevilaegua. 159 

Material. (P) Heinrich and Haardt... 951 

Materials; Production of. (P) Engels.1195 

Fireproofing Combustible Materials. (P) Baxter. 998 

Composition (P) Blenin. 145 

Materials as Applied to Wood; Use of-. (Sadtler).... 193 

Method of-. (V) Garin... 1291 

Fires; Extinguishing of-. (P) van Riper and Guthrie..., 869 

Fireworks ; Product for Manufacture of-. (P) Salas.1064 

Fire-resisting Material from Asbestos. (P) Chagot and 

QuCdeville.... 555 

-resisting .Material: Manufacture of Flexible-. (P) 

British Uralite Co. and Friswell. 299 

Fire-Weed and Erigerou ; Essential Oils of-. (Kebler and 

Pant-oast). 923 

Fish Oils. See under Oils. 

-Waste and Garbage; Extracting Oil from -. (P) 

Ed son. 561 

-Waste; Apparatus for Extracting Oil from -. (P) 

Edson.;••••••.••••* C61 

•Waste; Apparatus for Rendering -. (P) Hiutdati. 

From Ed*on. 372 

Waste: Apparatus for Rendering or Reducing——. (P) 

lladdan. From Edson. 807 

Flames; Coloured -for illuminations. (P) Ilodgkinson .. 1208 

Teinperatmeof-. (F6ry) .1341 

Flask for Holding Volatile Liqnids. (P) Goetz...288 

„ Volatile Liquids. (P) Thilo. 942 

Flavaniline. See under Dyestuffs. 

Flavanthrone. See under Dyestuffs. 

Flax: Bleaching of-. (P) Jardin . 1127 

Fibre ; Production of—(P) Mudge. 904 

Fibre Suitable for Spinning. (P) Jscob and Pntzkow)... 362 

Production of-in Ireland. (T.R.).. HU 

Retting of-, amt Apparatus therefor. (P) van Steen- 

kiste. 210 

Flax-Wax; Characteristics of-. (HoiTmeister). 639 

Float; Regulating-, for Milk of Lime, Ac. (P) Bleriot.... 899 

Floor-Cloth ; Composition for Munufaeturo of -. (P) 

Peters and Shepherd. 36 

Covering; Manufacture of-. (P) Berliner. From 

Sanders. 36 

•Coverings; Printing or Colouring-. (P) Lutideberg . 739 

Sec also under Linoleum. 

Flour of High Nutritive Value; “ Farino d’isis ldcithinOe.” 

(P) Prat and Bassot... 507 

Purifying and Increasing Nutritive Qualities of-. (P) 

Alsop. 1062 

U.S. Customs Decision on Iticc-. (T.R.). 121 

See also under Meal. 

Flours Employed as Food; Foreign-. (Ballard) . 707 

Fatty Matters and Acidity of-. (Balland) .1303 

Phosphorus in-. (Balltmd) . 313 

Flower Culture for Distilling in Southern France. (T.R.) .... 121 s 

Flowers; Extraction ot Perfumes from-. (P) Servo.1807 

Flue-Dust; Reclaiming of-. (P) Williams. 499 

-Dust; Silicatod-. (P) Williams. 499 

Fluids; Apparatus for EleeCro-ondosmotically Freeing Ma¬ 
terials from-. (P) Schwerin. 370 

Apparatus for Preventing Explosions of Containers for 

Compressed—(P) Sociote d’Escaut. 788 

Apparatus for Purifying-. (P) Brooke. 787 

Concentration of —■. (P) Meyer. From Meyer and 

Arbucklo. 876 

Means tor Evaporation of-. (P) Meyer. From Meyer 

of Different Densities; Apparatus for Separating-. (P) 

Mocfarl&ne .,. 987 

Fluorescence of Naphtlialic Anhydride. (Hewitt) . 127 

Fluorine; Combination of Solid - with Liquid Hydrogen. 

(Moissan and Dewar) . 443 

in Wine; Detection of-. (Tusiui). 45 

Solidification of • . (Moissan and Dewar).. 443 

Fluor Spar Production of the United States. (T.R.) ...1028 

Fodder; Preparation of - from Beetroot Residues. (P) 

Lafeuille. 756 

-planfcH; Hydrogoii Cyanide iu-. (Brumiich). 756 

Fodders: Preservation of Compressed-. (P) Soc. Nouvelle 

des Ratfineries do St. Louis...... 507 

Foot!; Concentrated-. (P) Woolf. 37G 

Pastes; Manufacture of -. (P) Toumiasini and 

Ccschina.41 

Preparation (Milk Extract). (P) Eicholhaum .. 376 

Product ; and Manufacture of same. (P) Casein Co. of 

America. From Dunham. 922 

Product containing H»mo*lobin. (P) Haussen. 607 

Products from Whey, (P) Ramage.1010 

Products obtained from Manioc,. (Balland). 607 

Products; Preparation of Coreul-, (P) Eapey ........ 376 

Products ? Preservation of —. (P) Baker ... 376,507 

Products: U.S. Customs Instructions On Adulterated —. 

(T.R.) .. 892 

, Products; U.S. Prohibition of Adulterated —. (T.R.).. 768 
'Sterilisation of-. (P) Maussion .. 435 
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foods, Gluten; Determination of Fat and Acidity In —. 

(Gudemab)...• •*. 

Preserving —. (P) Maussion and Montupet ....1082 

Use of Artificial Dyestuffs for Colouring-. (Schacherl) 1144 

Foodstuff containing Casein. (P) Hatmaker .'.. 645 

See also under Alimentary Substances. 

Forest Products in the United States. (T.R.). 1264 

Forgings ; Preparation of- free from Pores, Ac. (Mu- 

thealus) . 3081* 

Formaldehyde; Action of -on certain Ketones. (Gold¬ 
schmidt). 437 

and Alkali Metals; Preparation of Derivatives of- 

(P) Foelslng... 96-2 ] 

,, Silver Nitrate; Reaction between-. (Vanino).... 1261 ' 

„ Vegetable Tar; Condensation Product from -. ; 

(Ltngner) .1014 ' 

Comparison of Methods for Determining—. (Smith) .. 1260 1 

Compound of —. (P) Lepatit . 1066 

Determination of-in Solutions. (Lomun*) .1107 j 

Disinfecting by Means of-. (P) Decroue. 436 

4ios Generator. (P) Gar man and Lawrence. 416 | 

an Air; Determination of-. (Rom.vn and Voorfchuis) . $20 

,, Formalin; Quantitative Determination of—~. (Wall- 

nit/) . 577 

.. Milk; Determination of-. (Smith).1260 

-Nuoleinic Acids; Mann factum of-. (P) Newton. 

From the Farb. vortu. F. Payer & Co. 571 

Products of Reaction of-on Aromatic Aminos. (Gold- 

sclmiidt) . VIS 

Separat ion of the Amino and Acid Functions by Means 

of-. (Sehiff). 118 

Use of — in Preparation of Nutritive Substances. (Gold¬ 
schmidt). 708 

Formalin*} Disinfection by-in the Brewery. (Hayder)... 1909 

Fornmne; Characteristics of. . 438 

Formates; Production of Oxalates from -. (P) Elektro- 

Chem.Werkc... 878 

Formic Acid and its Salts; Gasoiuotrio Valuation of -. 

(Wegner)... 1010 

Acid; Application of-for Dicing and Printing. (Pie* 

quet). 204 

Acid; Electrolysis of-. (^alzer). 33 

Acid; Production of-During Alcoholic Fermentation. 

(Thomas). 643 

Add ; Svntbcsis of-. (Moissan) . 50 

Acid; Use of —-in Leather Dyeing. (Lamb). 1044 

Formosa : Camphor Exports and Monopoly in-. (T.R.) .. 1032 

Camphor Forest in-. (T.U,). 1032 

Formylated Compounds. Sec under Dyestuffs, 

Formyl-1.4-Naphthylcno Diamine. See under Dyestuffs. 

Foundry Sand: Removal ing -. (P) Lake. From The 

General Electric. Co. 914 

Fractional Distillation; Manufacture of Substances usually 

Prepared by-. (P) Bousfield .. 15 

France; Alcohol Duty in-. (T.R.) . 173 

Alcohol Production and Consumption in-. (Kraus) .. 447 

Alcohol Tux in -. (T.R.) .1316 

Briquette Industry in-. (Laze). 1078 

Candies and Soap in Lyons. (T.R.).. 1030 

Ferrosilicon m-. (T.R.). 075 

Flower Culture for Distilling in-. (T.R.).1218 

Legislation on Sugar in—. (T.R.).1159 

Manure Industry in Lyons. (T.R.).1031 

New Law on Sugar in-. (T.R.).... 663 

New Sugar ROgiine in-. (T.R.).1113 

Oil and Seed Trade of Marseilles. (T.R.).. 324 

<Hives and Olive Oil in-. (Skinner).». 705 

Phosphorus in Lyons. (T.R.).1028 

Pyrites in Lyons. (T.R.). .1028 

Soap Manufacture in Marseilles. (T.R). 1030 

Tanning Extract from Sweet Chestnut Wood in Corsica. 

(T.R.)..*. 933 

Trade of-with United Kingdom. (T.R.).131*2 

Sugar Harvest of-in 1902 3 . 1375 

Freezing; Methods of -. and Apparatus therefor. (P) 

Wollers.*...1237 

Projar Oil. S f ec under Oil, Essential. 

French Parsley Oil. See under Oil, Essential. 

■’Frog-Spawn Fungus ” ; Cultivation of-. (Do Veer). 1141 

Froth Condenser for Centrifugal Machines. (P) The Bergh 

Clarified Milk Co. From Bergh... 108 

Fruit; Desiccation of-. (P) Passburg...,. 708 

Essences; U.S. Customs Decision on-. (T.R.). 768 

Juices; Preservation of-. (P) Sandmnnn and Eichel- 

buum... 

Juices; U.S. Customs Decision on-. (T.R.). 

Oils. See under Oils. ‘ _ „ 

Sulphuring of Dried-Imported into Germany. (T.R.) 

Fruits; Salicylic Acid in-. (Traphagen and Burke).. 500 

Fuel; Apparatus for Burning Liquid-. (P) Lindemann. 

From Korting .. CIS 

Apparatus for Combustion of Finely-divided Solid-. 

(P) Bailey. 18 

Arsenic in; Determination of-. (Thorpe). 964 

Artificial-: 

(P) Brown... 735 

(pj LefOvreand Blum. 1288 

Artificial-, and Manufacture thereof. (P) May. 880 


750 

449 


980 


1*101 

Fuel— cont. 

Artificial; Briquettes of-- 

(P) Boult. FromKOneman. 204 

(P) Pihan. 205 

Artificial -, from Coal Dross, Peat, or Lignite. (P) 

Goltln,Gael,and Balagna—.. 357 

Artificial; Manufacture of-: 

(P) Adrot. 79® 

(P) Boult. From KOnemann. 80 

(P) Forester. 989 

(P) Ptacek. 548 

Blocks or Briquettes. (P) Berntrop und Hulsobooh.....» 789 

Briquettes. (P) Simons. 138 

Briquettes; Composition of-. (P) Besimrd.. 411 

Briquettes; Manufacture of-■: 

(P) Blunden and Malden. 16 

(P) Desouohes and GralLlu. 112*2 

Carbonaceous; Combustion of-in Furnaces. (P) 

Johnson. From Bullott. 86 

Combustion of-in Furnacos and Kilns. (P) Thomson 485 

Composition of Matter to be used with-. (P) Living¬ 
stone and Yandcrrook. 284 

Compound Emulsion. . (P) Fuel and Gas Manufacturing 

Co. From Browne. 735 

Fluid; Production of ——. (P) Kueu/.ol, jun. 480 

from Slate or Bituminous Shale. (P) lluppenbauer. 487 

Liquid——. (P) Massie. 547 

Liquid; Burning of-—in Steam Boilers. (P) Weir. 859 

Liquid; Method of Using—. (P) Thwaite.. 943 

Manufacture of —(P) Huppenbauer. 629 

New-. (P) Lefevrc and Blum.. 516 

Peat Blocks for Use as -. (P) Thompson. From 

White und Grittln. 1237 

Peat; Manufacture of--: 

(ID Burl loti. From Kellond... 87 

(P) Bessey. 943 

Solid-from Petroleum, Ac. (P) Berntrop and van 

Ledden llulsebosch. 546 

Solidified-. (P) Widmor. 545 

Utilisation of Carbonaceous Liquids as-. (P) Cotton . 485 

Fuels, Liquid; Apparatus for Heating, See. (P) Murohant... 204 

Fulminate Compositions ; Non-Sensitive -. (P) Hirten- 

berger Patroueu Zilndhbtehon, Ac. Ill 

Fume, Zinc and Lead; Refining of-. (P) Unltod States 

Smelting Co. From Bartlett... 97 

Fumes; Apparatus for Abstracting-. (P) Lynes......... 644 

Apparatus for Purifying-. (P) Elliott. 989 

Collection and Treatment of-. (P) Western. 879 

Formed in Volatilisation Processes; Condonsing -v 

(P) MclCnight... J038 

from Works ; Appliances for Carrying off-. (P) Lynes 484 

Nitrous; Utilisation of Residual-. (Blondol). 749 

Recovery and Treatment of-. (P) The Cadmium and 

Zinc Ores Products Syndicate. 1952 

Fungi; Asporogenic Budding-* in Breweries. (Will). 814 

Enzymes in Fermentations by Fission -. (Buchner 

amt Meisenhcimer)... 374 

Furfural in Rectified Spirits. (Nagel)... 959 

Furnace, and Apparatus connected therewith. (P) Foote and 

Robinson. 363 

Blast-: 

(P) Eiesor. From Bentley. 215 

(P) Gurretson Furnace Co. From Garretson. 747 

(P) Marines... 148 

(P) Huth. From Erzig .. 701 

(P) Wfcnig. From Berg,...... 423 

Blast; Temperature Reactions in the—(Allen) .. 910 

Calcining-. (P) Hatmaker. From Heunig.. 69b 

Calcining or Decomposing -. (P) Verein OUem. Fab. 

in Mannheim. From Hasenbueh... COO 

Construction of-. (P) Smith.... 360 

Continuous Ingot-Heating-. (P) Keiser.. 33 

Converter—. (P) Miller and Hurst. From Carson ..♦ 32 

Crucible Smelting-. (P) Forsbacb and Clorc. 408 

Double-hearth Heating-. (P) National Tube Co. 

From Patterson...... 735 

Electric-: 

(P) Bradley. 560 

(P) Carre re.. 703 

(P) Comp, du R6acteur M6tallurgiquo. 1356 

(P) Girod.% 1054 

(P) Hammond,........ 371 

(P) Harinet. 1248,1249 

(P) WeNtinghousc. From Potter. 90, 99,1*9,390 

Electric-for Iron and its Compounds. (P) Harinet 638, 

638 

Electric Smelting -. (P) Lake Superior Power Co. 

From Sjostodt.... 837 

Electric Tubular-. (P) Westinghouse. From Potter. 99 

Electrical-for Burning Lime. (P) J^e Roy.. 130 

Electrical - fur Iron or its Compounds-. (P) 

Harmet... 501 

for Burning Fine Fuel. (P) Fanner.--.s 488 

„ Calcining Mercury Ores. (P) Cutler...1197 

„ Combustion of Organic Materials. (P) Willshoar.... 668 

„ Fusing Metals, Ac. (P) Shadforth. 499 

„ Gas-Generators, Ao. (P) Desgroz. 989 

„ Melting Motals. (P) Oil Burner Furnace Co. From 

Anderson. 953 

„ Melting Vitreous Matters; Combined —(P) Olurk. 

From Felluorand Ziegler. 1293 

H Oxidising Metals. (P) James...*.. 761 
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Furnace— cont. 

for Porcelain, 1c. (P) Goebel. 620, 529 

„ Quicksilver. (P) Tregidgo... 10U2 

,, Roasting and Smelting Ores. (P) Cat ton. 701 

„ Roastimr Ores: 

(P) Edward. 32 

(P) Edwards. 634 

(P) The Nichols Chemical Co. 110 s 

„ Roasting Pyrites, Ac. (P) Honker and Hartmann— 0f»0 

„ Sulphide Urea or Carbonated. (P) Spirek.1002 

Treating Metals. (P) Murdoch. 701 

(#a» Crucible-. (P) Acme Gas Co. 1)88 

Heating-. (P) Daniels. 138 

Hot Air-. (Pj Chappell. 203 

Improved-: 

(P) Acme Steel Co. From Sellcck. 788 

(P) Hawley Down-diaft Furnuee Co. From 

Schwartz. CIO 

Irou-Smolting-. (P) Jones Direct Process Steel Co. 

From Jones. Ofl 

Limekiln, (P) Khoop. 138 

Melting-: 

(P) Cottrell. 634 

(P) Daniels. 408 

(P i Key ling . 400 

<P) Paxson Co. From Brown. 871 

Metallurgical: 

(P) Browning. From Hnnnes. 1134 

(P) Meehan. 32 

(P) Tho Hydrocarbon Smelting Co. From Boss.... 014 

Metallurgical and Chemical—. (P) Doromus. 657 

Muffle-, for Gloss. (P) Grille. 28 

Muffle-Heated by Gas. (P) Hovine. 601 

Muffle Roasting-. (P) Meyer. 858 

Ort> Roasting- : 

(P) Herreshoff. 747 

(P) Kendall. 558 

(P) liepath and Marcy. 1107 

(P) Roger. )108 

Oxidising-. (P) Greenawalt. 113 

Quicksilver-. (P) Scott. 32 

Regenerative: 

(P) Drake. 138 j 

(P) Durfec. 788 

Regenerative Gas Reheating—. (P) Siemens.1107 I 

Regenerator-. (P) Campion and Wyant. 010 : 

Regenerator-for Heating Metals. (r) Mason. 1200 

Reverberatory Gas-. (P) Schmidt. 548 

Reverberatory Heating-. (P) Uren. 1188 

Slag-: 

(P) Garretson. 747,747 

(P) Garretson Furnace Co. From Baggalcy and , 
Garretson. 701 

Smelting: 

(P) Harvey. From Steelo.1207 

(P) Oil Blast Furnace Smelting Co. From Petten- 

gill and Nicholson. 215 , 

(P) Shiner and Blessing. From Blessing. 034 - 

(P) Street and Campbell. From Campbell. 801 

Zinc-. (P) Ash. 747 

Zinc Smelting-. (P) Cappeau. 800 

Furnaces: 

(P) Franz. 545 

(P) Lyon. 355 ' 

IP) Reagan. 17 , 

(P) Randall. 540 

(P) Roberts. 510 - 

Adobe und other-. (Collins). 860 

Blast-, (P) Uamfcddt and Tesch. 1133 

Blast-, and Apparatus connected therewith. (P) Koch 

From Koch. 302 i 

Blast-; Explosions due to Hanging of the Charge in 

- (Simmersbach and Nath). 1080 

Blast-; Improved -. (P) Dudgeon. From SoeiOtd 

Cockcrill and Savage. 800 J 

Blast-; Improved-. Key ling. 800 

Blast; Improvement of—<P) Meehan. 557 I 

Blast-: Introducing Carbon, Fluxes, Ac., into-. (P) I 

Foster. 309 ; 

Blast.; Preventing Explosions in-. (P) Wouig. From I 

Berg....*. 423 ! 

Calcining or Smelting—. (P) Pfoser. 204 1 

Cartton-Tube; End Support and Circuit Terminal Tor-. I 

(P) Westinghouse. From Potter. 90 I 

Combustion of Carbonaceous Fuel in-. (P) Johnson 

From Bnlictt. 80 ! 

Construction of-: 

(P) Armstrong.•„. 544 I 

(P) Hargreaves. 204 

(P) Herrmann. 204 

Converter-. (P) Raapke. 302 I 

tkipola-. (P) Boult. From Seydel. 1133 

Dolomite Bottoms for Metallurgical-. (P) Oswald ... 1)8 j 

Electric: 

(P) Acheaon. 217 . 

IP) Carrere. 7T. . 873 | 

(P) Conlm, From Franklin.1201) i 

(P) HOroult.. 217 ; 

Electric; Efficiency of-. (Richards),...... 560 j 

ElectricResistanA-. (FitzGerald). 1354 . 

Electric; Treating Materials in (P) De Laval. 803 

Electrical; Treating Materials by Radiated Heat in-. 

(P) TroUhfctians Elektriak* KraftakHebolag.1054 


„ PAGE 

Furnaces— cont. 

for Burning Cement Clinker. (P) Edison Ore-Milling 

Syndicate. From Edison. 367 

„ Burning Coal-dust, (P) Femerling and Trossin. « 0 l 

„ Destruction of Town Refuse. (P) Lees. 158 

„ Glass Manufacture. (P) Leistner. 867 

„ Liquid Fuel. (P) Armstrong, Whitworth, and Co., 

and Orde. 545 

Roasting Materials for Manufacture of Portland 

Cement. (P) Williams. 620 

„ Towns' Refuse; Supply of Air to-. (P) Leask- 022. 

GaB-. (P) Hovine. 138 

Gas-for Burning Lime, Ac. (P) Boult. From Far- 

gues. 367 

Glass-. (P) Knowles. 600 

1 mproved: 

(P) Grobet and Bernasconi. 618 

(P) Knowles. 61 H> 

(P) Mac Nau 11 Wilson. 73.5 

(P) Stratton. 858 

Liquid-Fuel-. (P) Myers. From Cook.1341 

Metallurgical-. (P) Hunter. 148 . 

Metallurgical-Burning Liarid Fuel. (P) Boss. 1001 

Muffle-for Firing Ceramic Ware. (P) Adams. 607 

of Gas Retort Settings. (P) Jeffrey and Gibbons. 1030 

Open-Ifeurth-. (P) Parkes. 800 

Ore-Reducing ; Moans for Using Oil or Gas in-. (P) 

Freeman and Worlhen. From Kemp. llfis. 

Ore-Roasting-. (P) Rur.hton. 1852: 

Puddling-. (Rroupa). 1080 

Reducing-. (P) Vosbuvgh. 557 

Refractory Material for-. (P) Esteve.. 1131 

Regenerative-- : 

(P) Bloxam. From Treat. 858 

(P) Graham. 001. 

(P) Marks. From Mooro. 8<H) 

Regenerative Gns—-. (PI Siemens. 357 

Regulating the Supply of Gas and Air to-. (P) Turk. 200 

Reverberatory-. (I*) Thiel. 357 

Rocking Device for Bars of-. (P) Railton and others. Oil* 

Smelting - for Continuous Production of Steel. (P) 

Surzycki... 368 

Upright—. (P) llauonse.hild. 30 

See also under Kilns and Ovens. 

Furs; Apparatus for Dyeing-. (P) Soc. Barnonoel, Billaud 

etCie. 70.T 

Fusel Oil in Rectified Spirits; Quantitative D3tertnination of 

-. (Komurowsky). 1250 

Oil in Rectified Spirits ; Reagents for-. (Konmrowsky) 1017 

Fuses; Electric-. (P) de Ferranti. 304 

Friction Primer for Ignition of-. (P) Engl.1004 

Safety; Application of the X Rays to the Examination of 

-. (Hake). 1224 

Fusion and Refining by Electricity. (P) Roller. 1004 

by Electricity (P) Gabreau. 50(i 


Galalitli (Artificial Horn); Manufacture of-. (P) Cie. 

Franvaiso de la G&talith. 37*> 

Galena; Decomposition of-. (Boucher). 1201) 

Gallein. See tinier Dyestuffs. 

Gallo Tonnic Acid ; Quantitative Determination of -, 

(Ruoss). I6ft 

Galvanic Deposits; Apparatus for Production of -. (P) 

Muller. 805- 

Gal vanising Apparatus. (P) Davies Bros, and Oo. 1108 

Electro-. (Burgess and Hambuechen). 50i> 

Works; Utilising Spent Acid from—(P) Howard and 

Hadley.1247 

Ganguc; Electrical Separation of Ores from-. (Negreano) 34- 

Garbage-; Apparatus for Treatment of-. (P) Wheelwright 

and laske. 645, 645- 

Trontment of-: 

(P) Peek. 125-4 

(P) Peck and Scott. 1254 

Garden Party and Reception. 830 

Gas, Acetylene; Apparatus for Generating-: 

(P) Angefl. 10 

(P) Bailly and Chauvin. 18 

(P) .. 20a 

* (P Bartlett .. 357 

(P) BCguCro ..... 20 

(P) Bullier. 131) 

(P) Chaveau. 20 

IP) Choulet... 205 

(P) Kinsey and others. 10 

(P) Laval and Reynier.... 20 

(P) Law. 290 

(P) May. 10 

(P) Mimolle. 20 

(P) Montel. 87 

(P) Moore. 10 

(P) Paterson. 1&- 

(P) Phelps. 138. 
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^**AMtylen«; Apparatus for Gwwratin*—eo»<- 

(P) .. *® 

(Pi .. J! 

(P) Watson. ® 

(P) White and Merrill. From Moore. l» 

(F) Wise. From Webb.. 

Acetylene: Generation of-: 

(P) Atkins. 

IP) Iji.cas-Girardvilie. «7 

German Viltase Inatallalious of—. ('oiH).. 

Irnpuritios in; Orisin of-. (Bullierand Maquenne) tots 

Material for Purifying -—. (P) Gmnjon....... HM 

Material for Use in Punfytn* —. (PI McNally .... 11S. 

New Applirationof —. (P) Chonlot .. JSJ 

Production of —and Bye- Products. (1*1 W arren.. MO 

Properties of Incandescent and Garburetted -. 

(Oaroi. 13,1 

Purification of-. (P) Undiiset . .. 

SsniplioK and Analysis of- (Gall). l UWl 

Air-; Manufacture of-. (P) Gate. l«o 

Air-; Properties of-. (Caro).... 

Alcolioi-lf.vdroearbon —. (Mohr) —... — ••• 

Analysis (if- 1 Use of Meyer's l>enmty Apparatus for. 

(Mai and Bilberhorg/....••••••. 

Analysis; Volumetric-bv Moans of Plasks. (Mold).. 

and Air; Apparatus for Mining-(P) Tresenrenter.. 

„ Air in connection witli Gas-Producers; Treatment of 

-. (P) Crusdoy and Rigby...•. 

., Air under Pressure; Pnuiaration of Mixtures or 

(P) "Solas" G. m. b. H .••■••••••. 

Apparatus for Aecnrato Analysis of-. (Sodoau). IN/ 

Apparatus for Analysing-. (P) Bnlikowska. 

Apparatus for Analysis of-. (r) Arndt....... ....... P>5 

Apparatus for Cleaning and Cooling -. (1) CrosBley 

and Atkinson ..• •• • • • • 1, 

Apparatus for Cleaning and Purifying-. (P) Darnels. 8J 

A ppai atus for Cleansing-. (P) Fowler and Medley... 1121 

Apparatus for Deiisifying or Rarefying-. (P) Sc h wan- 

i tiger. '* 0 .) 

Apparatus for Drying-. (P) Smith. 735 

Apparatus for Extractitig Tur from-: 

(P) Holmes...128ft 

(P) Holmes. F-omGuldlin. 18 

Apparatus for Manufacture of-: 

(P) Crude Oil-Gas Co. From Cothran. 801 

(P) Tully.1°70 


46 

711 

87 

78« 

1287 


(P) Tumor 

(P) Westinghousc. From G«»w... 

Apparatus for Manufacture of - from Gasoline. (P) 

.lohnson 


1030 

1287 

205 

18 

54ft 


1180 

763 

020 


130 

17 


200 


Apparatus for Manufacturing ——. (P) Papst. 

Apparatus for Measuring and Mixing-. (P) Bmalello 

Apparatus for Purifying-: 

(P) Backeljau. 8° 

(P) Humphrey. 138 

(P) Lloyd . «<>0 

(P) Practical Gas Construction Co. From Tenney. 1287 

Apparatus for Testing Illuminating-. (P) Gasruosser- 

fabrik Mainz. Ulster and Co. ... v . 1148 

Apparatus for Washing ami Purifying-. (P) Holmes 

ami Co... 020 

Apparatus for Washing, &c.,-. (P) Schill.. 

Benzene in; Determination of-. (Dennis and O’Neill) 

Blast-Furnace; Purifying and Enriching-. (P) Snolus 

-Burners. See under Burners. 

Carburettod Air; Manufacture of -, and Apparatus 

thereror. (P) Blanc. 

Carburetting-.and Apparatus therefor. (P) Marshall 

Carburetting of-, and Apparatus therefor. (P) Grzy- 

hnwaki. 

Cartridges of Compressed ; Closing and Opening-. (P) 

Caille. 1038 

Chemical Processes in which-is Evolved; Apparatus 

for Recording. (Mittasch).1208 

Coal-; Extraction of Cyanogen from-. (Feld). 1ft 

Goal ; Obtaining Cyanides from-■. (P) Feld. 61)1 

Coal-; Purification of-. (P) Smith and Albright. 546 

Condensing Apparatus for Use in Making-. (P) 

Uiapham. 860 

Container*; Apparatus for Preventing Explosion of- 

(P) 8oci6W d'Escant et Meuse. 618 

“Dawson” Generator for-. (P) Martin...1100 

Distribution of-in Coke-Ovens. (P) Collin.1080 

Enriching -. (P) United Coke and Gas Co. From 

Bchniewind. 735 

for Motive Power Purposes; Production of -. (P) 

Thwsite .. 1030 

from Petroleum Wells; Condensing-. (P) Gritting... 358 

Fuel —•: Removing Tar and Solid Particle* lrom -. 

(P) Bellby and Christison. 1342 

Generator-; Apparatus for Production of-. (P) Payeus 858 

Generator-; Manufacture of-. (P) Dowson.1180 

Generator- < Production of-.and Hot Air therefor. (P) 

Dowson... 87 

•Generator*. (P) Boult. From Viann6 .. 486 

-Generators^^RepiUitin^^-, and Apparatus therefor. ^ 

Hydroc yanic Acid Absorbed from Impure—( Pj Ouil'let 358 

Incandescence by; New Process of-. (P) PlataOttv. 201 

Illuminating —— from Acetylene. (P) Reid ... tvo 


620 

8S 


788 


48ft 

138 


raoii 

Ga*— cont. 

•Light, Incandescent; Theory of the-. (Killing). 78s 

•Lighting; Incandescence-. (P) Sugg. 610 

-Lighting; Incandescence Bodies for ——. (P) Peters... 411 
Mauufkcture of-; 

(P) Dempster. 1287 

(P) Dibdm »tu 1 Wolteroek. 890 

(P) Els worthy and Williamson. 000 

(PI Kent. 090 

(P) Webber. 546 

(P) Westiiighonse. From Gow.1287 

Manufacture of Coal--. O') Hettlo and Padfleld. 781* 

Manufacture of-ill Vertical H*tort*. (P) Much. 487 

Meters : Causes mid Prevention of Premature Destruction 

j of Wet-. (Albrecht) . 288 

! Mixture of Oil- and Water -. (P) Watergnsmaat- 

sdiappij Systeem Dr. Kramers en A arts .... 547 

Natural-,ut Heath field. Sussex ; Analysis of the-. 

(Dixon and B ine)... 410 

Natural-in Austria. (Btephani)... 356 

Natural-in Sussex. (T.R.) Woodward. 1214 

Natural; Production of-in Canada. (Lang). 63V 

Obtaining Cyanogen Compounds from — . (P) Carpenter 

and Somerville. tKH* 

Oil-; Apparatus Tor Making —. (P) Dempster. 54ft 

Oil-; Best Temperature for Production cf-. (Hempel) 28s 

Oil-; CondeiiKcr for Extracting and Purifying-. (P) 

Bouvier and Socifttft Sautter, IIarid and Co.. 357 

Oil-; Manufacture of-. (P) Blau. liwo 

Oil-; Metlmno Hoir.ologues in-, (Gracfe). 885 

Oil-: Recovery of By-Products from Purification Liquors 

of — . (P) Gutknecht. 

Peat-; Production of-. (P) Checkley and The Econo¬ 

mical Gas Apparatus Construction «‘o. From Merrifield 

Preventing Explosions of Containers for-. (P) bocityd 

d'Escnutet Meuse. 

-Producer: 

(P) Mntthiesicn. 

(P) Peabody. 

(P) RadclifTo. 19 

(P) Saviron and Mendi/abal. 205 

(P) Beaver and Morgan. 9W 

(P) The American Stoker Co. From van B. Smith. S7 

(P) Whitfield and Norris.. 205 

Producor-; Generation of-. (P) The American Stoker 

Co. From van B. Smith. 8* 

Producer-; Manufacture of-: 

(P) Comp du Gaz H. Hlohc.. 411 

(P) Matthiesscn. 8<U 

Producer-; Plant for-. (P) Robson. 123s 

-Producers: . .... 

(P) Beanes, Werner, Pfleidcivr, and Perkins . 1237 

(1»> (’rossley and Rigby. 610,981* 

< P) Daniels. 969 

ip) Fielding. 18)0 

(P) George. H89 

(P) Lindemann... 860 

(P) Mareclml and Barrtore. 1122 

(P) Putter..... 

(P) Sue. Franc, do Constructions Mdoaniques. 1070 

(P) Westinghouse. 1122 

(I») Wilson. 1121 

-Producers; Apparatus for Treating Gas and Air in con¬ 
nection with—■. (P) Crowley and Rigby .. 735 

^Producers; Economic Admission of Steam .to Water- -- 

of the Lowe Type. (McKee).. 1326 

-Producers for Semi-Water-Gas. (P) Peters. 601 

-Producers; Improved-: 

(P) Hislop .1^41 

(P) Tonkin and Puplett. 86o 

-Producers: Regenem.tor9 for-. (P) Wilson. 128ft 

Production and Carburetting of (P) LUhnc. 1080 

Production of —: „ A , 

(P) Chrke ami Stotsenburg. From Oppelt. 290 

(P) Matthews. From Stacey. 205 

(P) Talbot. 205 

Production or -, and Apparatus therefor. (P) Tully 

and Lewes... * * ’ *.. 

Production of -, and Lamp for Use therewith. (P) 

Imbertaud Morel. 87 

Production of-from Bituminous Coal, Ao. (P) Cross- 

ley and Rigby.1941 

Puri ficat ion of-; 

(P) Burschell. 1080 

(P) Hills.,486 

(P) Schill and Lane. 118!* 

(P) Zahn and Just. 85 

Purification of-from Sulphur. (Lester Greville)..... 912 

Purification of Iron - making Blast - Furnace-. (P) 

.......** 

Purification or-, with Recovery of Tar and Ammonia. 

(Burgemeister)...;.••.;*’*». 118S 

-Purifier Waste; Revivification of -. (P) Jeusrn. 

From Hiorth .. • • .. . • y • • • *• • • 

Removal of Bulpbur Compounds from (P) • 850 

-Retort and Producer. (P) Deutsche Heizungs-IndustHo 

Meininghaus Bachrodt & Co. .. V***! 

-Retort Settings; Furnaces of-. ( Jeffrey and Gibbons) 1039 

•Scrubber. (P) Fichet and Ueurtey.... lg 

lolthur to; Elation 1 of — to Air VjtuSon. (Haldane) 1099 
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Ga n—cont. 

Treatment of-(P) Ouldlin...801 

Water-; Apparatus for Generating -—. (P) Glasgow ... HH9 
VVater-; Apparatus for Production o{ \V) Pay tins .. 388 

Voter. 5 Generation of-. (P) Stracho. lit 

Water-; Kramers and Aarts Process for Manufacture of 

-. (Steger). 1285 

Water-: MHimfacture of —: 

(P) Hay. II Si) 

(P) Jlarriion. Prom Soc. Internationale du Gaz 

d'Kftu Brevet* Strache. 486 

Water*; Manufacture of Corburetted-. (P) Holmes. 

From Gulrilin. 1341 

Water- or Mixed-; Manufacture of—(P) Horn. 343 

Water*; Possibilities of -—in Chemistry ami Metallurgy. 

(Nagel) (T.R.) . 12(15 

Water-; Process and Apparatus lor Generating -. 

(Socidtd du Gar, d’Eau (Brevets Kt ruche)).. 357 

Water-; Producer for-. (I*) Bnukc and Fuchs. DIM) 

•Water-; Production of - (P) Clauss. 1342 

Water-; Theory of Production or-. (Wielandt). 410 

Water-; Thermo-dynamics of-. (Hahn).1038 

Gases; Apparatus for Absorption of-by Liquids. (P) 

Brand. 618 

Apparatus for Abstracting-. (P) Lynes. 544 

Apparatus for Analysing —. (P) United Gas Improve¬ 
ment Co. From Tutwiler. 1367 

Appnratus for Compression of-. (P) Hollington. 1236 

Apparatus for Electrolysis of Pure-. (P) Hazard- 

Fianmnd and Pallandre. 305 

Apparatus for Generating —. (P) Oxygen Light and 

Pad Co. From Kelt. 866 

Apparatus for Preparation of Pure —. (Moissnn). tigs 
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Copper Sulphate in -. (t’.R.)... 445,97G 

Cork Prodnotion of-. (T.R.). -144 

Customs Classification of Sulphide Dyestuffs. (T.R.) .... J022 

Exports of-in 1902. (T.R.). 939 

Imports of --—during 1902. (T.R.). ... lir»7 

(icurite Deposits in —. (T.R.). 1374 

lAinou Trade of-. (T.R.). 321 

Mercury Production of-. (T.R.). 52 

Mining for Lignite and Petroleum in-. (T.R.). 973 

Oil Trade of South-. (T.R.). 387 

Sugar Production of-. (T.R ). 129 

Tartaric Materials Exported from-. (T.R.). 440 

L'»h of Linseed Oil in-. (T.R.).. 446 

Ivory, Coinon's Process for Bleaching-. (Livnche). 307 

Substitute for-: 

(P) Mavter and others. l(ir,U 

(P) Soe. Anon. L’Oyoimaxienne....... 104 


Jamaica Exports of-. (T.R.). 119 i 

Japan j Camphor Exports of-. (T.R.). 892 

Drugs and Chemicals for —. (T.R.). 972 1 

Indigo at Kubft-. (T.R.). 97* J 

Meial Trade of —-. (T.R.). 1072 I 

Mineral Production of-. (T.R.)..... 1374 

Phosphate Deposits at Slmna-. (T.R.). 978 

Production of certain Goods in—(T.R.). 1373 

Regulations on Camphor Oil in-. (T.R.). 1817 t 

Revised Customs Tariff of-„ (T.R.). 323 1 

Sugar at Yokohama-in 1902. (T.R.). 96 <> I 

Sugar Refining in-. (T.R.)............ 446 1 

Trade of Yokohama —. (T.R.).. 971 

Wood-Pulp at Yokohama-. (T.R.)..»;. 98 t j 

Jasmine Essence; U.S. Custom# Decision on *—. (T.R.)... 768 I 

Jatropba Nuts ; U. 8 . Custom® Decision on. (T.R.). 933 ' 

Java; Indigo Production of-in 190*-. 7 i» 

Juices, Vegetable; Sterilisation of—r. (P) Beckers.. 158 

Jute ; Bleaching of —. (P) Jardin ...... n*7 


K 

PAGE 

Kadain Seeds (Hodgsonia Kadum); Characteristics of-. 

(Sack)... m 

Kainite; Potassium in-. Determination of. (P&wou) ..... 47 

Kalgoorlio; Treatment of Sulpho-Tclluride Ores at-. 

(Prichard and Hoover). 999 

Kaolin; Treatinont of -for Production of Carborundum 

and Alumina. (P) Weber.... 742 

United States Customs Decision on Prepared-. (T.R.) 720 

Kapok Oil. See under Oil, Fatty. 

Karakn Fruit; N 010 on the ——. (Knstorfleld and Aston) ... 878 
Rarlik Czspikcwski Method of Treating Sugar After- 

products. (Puvrest de Groulart). 811 

Kauri Copal; Chemical Constants of-. (Worstall).1139 

Kerito and Crude Korite; Manufacture of-. (P) Brixey . 34 

Cmn|»oiind; Vulcanised-. (P) Brixey. 753 

Kerines Mineral; Characteristics of—. ( Boiiganlt).W65 

Ketone from Lavender Oil..... 647 

Ketones; Acetylenic-. (MourcitandHroohin) ............ 765 

Action of Formaldehyde on < ertain —. (Goldschmidt). 437 

contained in Rue licence : Reactions of-. (Mnnnicli) 228 

Conversion of-into Alcohols. (Sabatier arid Benderuns) 1012 

in Coal Tar. (Weissgerber)... 411 

Manufacture of-. (P) WongholTer ... 44 

Preparation of-by New Method. (Ileis).1*18 

Khaki Shades; Production of—-. (P) Dupont. 652 

Kicrs for Bleaching Textiles. (P) Sadler. 294 

Kiln ; Annealing and Direct-Draught Continuous-. (P) 

do Witt. 406 

Cement-: 

(P) Ledbetter. 1088 

(P) Maciuy. 630 

Contuiuous-. (P) Butler. 990 

Continuous-for Bricks and Tiles. (P) Ingham and 

others.1196 

Electric-. (P) (Merc and Kocchlin. 95 

for Fil ing Ceramic Wan*. (P) do France. 496 

Metallic — for Burning Cement, Ac. (P) Loeschor .... (WO 
Kilns; Apoaratus for Recovering the Heat of Gases Escaping 

from - . (P) Lauer. 367 

Apparatus for Regenerating the Gases Escaping from the 

M mills of-. (P) Lauer. 367 

Brick-: 

(P) Pratt. 4409 

(P) VYilso. 1)31 

Construction of-. iP) Roberts.. 64rt 

Continuous-. (P) Vaughan. 951 

lor Bricks, Ac. (P) Jenkinson. 797 

„ Burning Cement, Ac: 

(P) Aloxand'T. 13to 

(P) Theurer ami Hanson. 95 

„ Burning Limestone and the like. (P) Briggs.. 1208 

Calcining. (P) Horton. 655 

„ Firing Ceramic Ware. (P) Adams.. 697 

„ Firing Earthenware: 

(P) Cartlidge. 697 

(P) Tindul. 706 

’ „ Portland Cement, Ac. (P) Stehmann.. 797 

’ „ Pottery. (P) Bui ton. 293 

„ Ten a-Cotta, Ac. (P) Red fern. 365 

.. Treatment 01 Ores. (P) Lake. From Rabezzana. 302 

Lime; Economisers for-. (P) Ryan. 742 

fume—for sugar-Works. (P) Mortgat. 495 

Muffle-. (P) Cliff. 421 

Steam Malt-. (Barth). 1302 

Upright— . (P) Haucnschild. 39 

1 See also Furnaces and Ovens. 

Kinetics of Reduction Processes. (Goldschmidt)....1070 

Kinos; Ea*t African-. (6chucr). 227 

Kjcldnhl Method; Modification of the-. (GrCgoire and 

Carpiaux). 652 

Kjelliu’s Meiln>d of Making Steel; Cost of.. 1198 

Knublam-h's VVi t Process for Cyanogen Recovery. (Jorissen 

and Rut ten). 1078 

Kobushi Oil. Soe Magnolia Kobus. 

Kola Nut; Determination of Caffeine and Theobromine in-. 

(Lt'ger).1154 

K0-Sam Seeds; Chemical Examination of . (Power and 

Lous).1013 

Kunhcim and Co.’s Safety Valve. (Lange)... 185 


Labor at or}', National Physical; Report on...... 714 

Ltetane; Examination of-. (Bourqndot and HtfrUsqy) v.',’;0*o 

Lactic Acid; & Constituent of tlio Volatile Ac»dstrf Wina.' 

(Part hell and HCUmer)...-....VlT. 1106 

Action.or-on Copper Dairy Utensils., (Siegfeid)...... 485 

Bacteria; Industrial —. (Beijeriuck) lot* 

Preparation of — from Grain, &o. (P) Jean *ad 

Bougard......884 

Value of-in MauuiacLuru of Japanuad Goods..1*01 
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Lactose; Multirotation of ——. (Hudson). 1108 

Production of-from Whey. (P) Ramage. 811 

Lakes. Aniline; Manufacture of -. (P) Soc. Hauappicr 

and Mai*lard. 640 

from Sulphur Dyes; Making -. (P) Metz. Prom 

Pourneaux. 36 

'* L’Alsacienno ”; Antiseptic Enoauatic. (P) Bauer. 1101 

Limp; Arc-for producing Short Rays. (P) Siemens and 

Halske Aotieuge*. 790 

Lamps; Arc —, ond Electrodes therefor: 

(P) SociOtd de Meatral. 357 

(P) Blondel. 944 

(P) Lilienfeld . 091 

Arc j Caps for Carboua of-. (P) Muller.1123 

Arc; Production of Pure Light from -. (P) Rignon 

and Christen . 090 

Electric Glow — with Osmium Filaments. (P) Imray. 

Prom Oesterr. Guaglfilicht Eloctricitaats Ges. 789 

Electrodes for Aro-. (P) Blondel. 620 

Glower for Electric -—. (Pj Wcstinghouse. Prom 

Hanks. 020 

Incandescence Vapour — : 

(P) Hartmann. 18 

(P) Oelorioh. IS 

Incandescent . Manufacture of-•. (P) Siemens and 

Halske Actlenges. 206, 200 

Mercury-Vapour Electricity-. (P) Schattner. 480 

J-Ampblaek ; Manufacture of-. (P) Ogilvy. 302 

Manufacture of-from Tur : 

(P) Sernbdner. 1238 

(P) Wogelin. 1190 

See also under Carbon Black and Soot. 

Lard; Substitute for-. (P) Adams. 308 

Lariciresinol; Oxidation of-. (Bamberger and Renczeder) 807 

Larixinio Acid; Identity of-with Maltol. (Peratoncr and 

Tamburello) . 1255 

Lavender Oil. See under Oil, Essential. 

Law, Russell, and Co.; Visit to.. 853 

Leaching Apparatus. (P) Walter. 219 

Lead; Action of Distilled Water upon-. (Clowes). 006 

Autimonial; Determination of Autimony iu-. (Nisscn- 

son and Sicdler). 967 

Bullion; Retliing of-. (Piddington). 911 

Cathodic Deposition of-. (Klbs and Rixon). 560 

Cylinders for Explosives ; Standard Regulations for Pre¬ 
paration of —— .1102 

Detection of-. (Trillat). 761 

Determination ol -iu other Metals. (Nissmson and 

Daimeei).1151 

Drosses; Press for Squeezing-. (P) Howard. 1133 

Electro-deposited-. (P) Betts. 805 

Electrolytic Reduction of-. (Salom). 306 

Extraction of-from Ores. (P) Delprat. lout 

Grids ; Unit* d States Customs Decision on-. (T.R.).. 1216 

in Purilaoe Slags ; Determination of-. (Svoboda).... IG 

„ Ores containing Copper and Antimony; Determination 

of-. (Prost and Leeocq). 1066 

Loss of-in Rousting Pluinbiferous B ende. Sander... 31 

Obtainmentof—from Ores. (P) Huepfner. 10bl 

Poisoning and Water Supplies; Import on-. (Houston) 507 

-Poisoning in Earthenware and China Woiks. (I'.li.) ... 5S0 

Powdering Metallic -. and Apparatus therefor. (P) 

Soci(*t6 Union Lead ami Oil Co. 702 

Production of from Copper Mattes. (Bretherton),., 1295 
Radio-Active-as a Primary Active Substance. (Hoff¬ 
mann ami WOlfl). 057 

Refining-Eloctrolytically. (P) Betts. 101 

Separation of-from Manganese. (Linn). 166 

Smelting or-in Spain. ( Eriksson). 1295 

Spongy ; Manufacture of- for Electric Accumulators 

(»•) Mercadier. 1092 

Lead Carbonate and Chroinute; Anode-Potential during the 

Formation of-. (Just). 916 

Carbonate; Converting Lend Sulphate into -. (P) 

Rsmage. 36 

Carbonate. See White Lead. 

Chloride, Bromide, and iodide; Solubility of-. 

(Lichty). 739 

Chloride; Electrolysis of Fused-. (Appelberg). 1033 

Compounds ; Tetravaleiit-. (Elbs and NUbliug. 1091 

Dioxide; Employment of-in Analysis. (St. Bogdan). 832 

Glaze; Use of-. Final Award. (T.R.).1374 

Ores. See under Ores. 

Oxide; Production of -. (?) Runcorn White Lead 

Co. and others. 160 

Peroxide; Electrolytic —. (Hollard) . ..... 216 

Peroxide; Manufacture of-. (P) Chem. Fab. Gries- 

hdm*EI«ktron. From Quedenfeldt. 954 

Sucrate; Manufacture of-. (P) Wohl. 612 

Sulphate; Action of Tartaric Acid and its Salta on-. 

(Reichard) .. 1129 

Tetrachloride; Amraoniaoal-. (Seyewetz and Trawitz) 494 

Tetrachloride; Preparation of Ammonjacal-. (Seyewetz 

andTrawita)... 42ft 

Tetravalent: New Derivatives of-. (Colson).......... 887 

Waste [Sulphate] ; U.S. Customs Docuuon on-. (T.R.) 415 

White. See under White Lead. 

Leakages in Pipes and Vessels; Means for Locating ——. (P) 

... 
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Leather: Action of Extraots containing Sulphite* on—. 

(p* easier),... 64T 

and India rubber; Uniting-, and Means therefor. (P) 

Sefton-Jonee. From Koch and Palm.. 9ll> 

„ Tanning Industries of Canada. (Lang). 630 

Apparatus for Continuously Tanning, Bleaching, Ac.-. 

(P) Forbes. 125* 

Leather; Artificial: 

(P) Lake. From Christenson and Hem*el. 563 

(P) Wolff and Wiler. From Falkenstein.* 37 

Artificial; Manufacture or: 

(P) Falkonstein. 878- 

(P) Gautier. 1066 

(P) Naert. 308 

-Belting ; Artificial-. (P) Reichelt and othora... 919 

Bright Coating of Silver or other Metal on-. (P) Hil- 

pert and Pauli. 1345 

-Cloth; Manufacture of-. (P) Sackville....«. 1056 

Coriaeoous Material as Substitute for-. (P) Menes- 

dortfer. 1300 

Dyeing; Formic Aoid in-. (Lamb). 1044 

Dyeing of: 

(Kauschke) . 417 

(P) Ricder. 142 

Dyeing Partly Prepared-. (P) Droller. 906- 

Dyeing-with Sulphide Dyestuffs. (P) Manuf. Lyon- 

naisc de Matiftres < -elorani .. 303, 108 + 

Elasticity of -. (Bach). 875 

Enamelling-. (P) Smith and Larkin.1140 

Fat Liquors for-. (Dreher). 950 

Finishing of-. (P) Miller. 308 

Imitation Japanned. (P) Youngwitz. 104 

Improved — ,and Treatment of Same. (P) Magnus .... 1201 

in the United .states. (T.R.). 978 

Manufacture of-. (P) Dymond. From Macmillan ... 876- 

Manufacture of-by Means of Colouring Matters. (P) 

Zacharias. 1036 

Manufacture of Substances Resembling-. (P) Kurle.. 308 

Stains in-Produced by Barium Chloride. (Parker and 

Proctor). 641 

Substitute for-: 

(P) Marter and others. 1956 

(P) Reid. 700 

Theory of the Formation of-. (Kahrion). 919 

Trade of the United States. (T.Il.) . 978- 

Waterproofing of -. (P) Magnus. 1140 

Leathers Dyed with Coal-Tar Colours in Mixture; Fastness to 

Lightof-. (Lamb). 1186 

Lecithin and Iron; Alimentary Substance containing-. 

(P) Lavis. 1362 

Legislation affecting Trades and Industries. 8414 

Lohmknbl Process for Purification of Beetroot Juice. (Kam- 

aron).1801 

Process for Purifying Diffusion Juice. 80S 

Lemon Pips; Fatty Oil of-. (Peters and Froriehs). 102 

Trade of Italy. (T.R.).... 621 

■ Grass Oil. See under Oil, Essential. 

Lcueite and Materinl containing same; Treatment of-. 

(P) O’Brien. From Palostmi. 361 

in Italy. (T.R.) . 1374. 

Leueo-indigo. See under Dyestuffs. 

Leuco-indophenols. See under Dyestuffs. 

Leys, Soup; Glycerin in-. (Fanto). 654 

Licences for Patents ; Compulsory.. 126 

Liebig; Centenary of Birth of Justus von.. 717 

Light, Artificial; Means for Changing tho Colour of-. (P) 

The British Thomson-Houston Co. 929 

Chemical Action of-. (Ciamiciau and Silbcr). 50,764 

Chemical Action of-on Dyed Colours. (Brownlie)- 23 

Chemical Dynamics and Statics under the Action of —. 

(Wildermann). 713 

Lighting Power of Gases in the Incandescent Burner; Varia¬ 
tions in-. (Sainto-Claire Peville)...1078 

Lignite: Distinguishing-from Coni. (Donath and Ditz).. 927 

Mining for-in Italy. (T.R.)... 973 

Tar; Detailrence of a-Picoline in-. (Frese). 88 

Lignites; Fuel Value of North Dakota-. (Wilder)........ 335 

Lime; Apparatus for Manufacture of -. (P) Clerc and 

Koechlin.*.• 95 

Apparatus for Slaking and Dressing-. (P) Best and 

The United Alkali Co. 696- 

in Mixtures of Lime and 8and; Determination of-.... Ill 

Preparation of Maked-. (P) The Caatner Kellner Al¬ 
kali Co. and others........ 696 

Sludge ; Treatment of-. (P) Walker and Steele. 93 

Solubility or-in presence of Alkalis. (d’Anselmc) .... 1193 

Spent; Extracting Valuable Product* from •—(P) 

Tcherniac. 043 

Treatmem of-. (P) Eldred. 420,698' 

See also under Calcium Oxide. 

Lime, Citrate of; Abolition of Import Duty on-. (T.R.).. 662 

Sucrate; Apparatus for making —. (P) American 

Sugar Refining (X From Dinkel. 957 

Sucrate; Obtaimnent of-. (P) American Sugar Refining 

Co. From Dinkel... 957 

Limekiln Furnace. (P) Shoop..... 13& 

Lime-kiln*. See under Kiln*. 
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Limeatone: Soa^Uka Remedy from Trerii Water — « Tuff 

Limonin, Prepanrtion of —■ <P««*™ **» ^rlch.). “J 

UwUoe; Mexican-• (T.K.) ••••••.. 

of -—• (Heweand Zeitachel)..... 168 

(Dobbin and White, U. 

Industry of Germany. (T.hT) . u77 

Manufacture of: 

(PI .. ! 

(P) Menslk. S 

/ 1)1 firUMlilf f ••••«•«•■•••>•■***********.* ^ * 

Manufacture of Mottled-. (P) Soc. Bremer Linoleum- 

werkc-Delnnmhorst. 

with "veins 8 Completely through tiie Material. (P) 

Thompson. From the Bremer Linuieumwcrke ... 762 

Wood or Cloth-like Structure. (P) Beoaer. 6W 

-like Maierial. (P) Clauten.........;. ,,w ® 

.Vtf# also under Floor-cloth and Coverings. 

Inseod Liqueur ; Pro<luction of-. (?) Tschappe. Oil 

Oil. See under Oil, Fatty. 

iqueur, Linseed; Production of-. (P) Tschappe. 

liquours. Alcohol In; Determination of . (Zetmihe). 

4 “ Bonitleatenr l'Utilo" System tor Manufacture ol - . 

(P) LonguCre... 

liquid; Clarifying Waste -— extracted from Coal, Ore, ,tc 

(P) Baum. 

liquids; Aeration of-. (P) Swan...... 

Apparatus lor Ageing and Improving 

Apparatus lor Concentrating -. (?) Wachts and 

Apparatus lor’Discharging Inflammable--from Tanks 

on Outbreak of Fin*. (P) Allenou ............-- 

Apparatus lor Distributing - ou Filter-Beds, tl ) 

Apparatus for Distributing or Sprinkling-. (P) 

Apparatus for Exchanging Temperatures of -. (P) 

Desmaroux... • • • .. 

Apparatus for Heating. &v. (?) * begd .............. ••• 

Apparatus for Measuring and Mixing-. (P) Waltei . 

Apparatus for Mixing-. (P) ftimth . 

Apparatus tor Purifying-. (P) Metier...... 

Apparatus for Purifying, Sterilising. Ac.- (?) Turner 

Apparatus for Separating Solids from-. (P) Duncan 

and Sherri IT...... ■ ■ • 

Apparatus for Separation of-from Solids. (P) W heel- 

wright.. ..Ho 

Apparatus for Treating-with Gases. (I‘) Murruy and 

.. *87 

Cartridge for Compressed-. (P) Soc. Anon. d'Applica- 

tion des Oaz Liqu6ti6s.1237 

Combustible; Apparatus for Vaporising — : 

(P) Claudel and Co... 

(?) Dikema .. 

Combustible; Storage Vessel for — 

others... 

Concentrating and Evaporating-. (1 ) F Ken berg .. 

Concentration of — - by Freezing, Ac. (P) Monti. 

Continuous Extraction of-. (P) Plleiderer. 

Defecation of-. (P) Delavierre. 

Dichroistn of; Spontaneous;—. (Meslin). 

Distilling-, and A pparat lis tberetor: 

(P) Lake. Prom United States Distillation Co. 

(P) United States Distillation Co. "88 

Distribution of-and Apparatus therefor : 

(P) AIIiot and Hansom. 311 

(P) Willcoxand Raikes.• •••• 31* 

Electrical Purification of -. (P) Marks. From McC. 

Chapman. 430 

Electrolysis of—. (P) Lake. From Rambaldini. 210 

Electrolytic Treatment of-. (P) Arzano. 636 

Filtering or Separating-from Solids. (P) Thompson. 85 

Filtration of-. (P) Filter und Brautecnn. Masch. Fab. 

vorm. Enzinger. 225 

Fractional Distillation of —. (P) Slav ice k. 877 

Inflammable; Storing of—. (Hiinekc). 1188 

Lubricating Properties of; Apparatus fur Determining-. 

(P) Wlikens.. 1003 

Material for Decolorising and Clarifying-. (P) .leaks 

and others. 70S 

Obtaining-in a Dry Pon.us State. (P) Comp. Miurgi. 1078 

Polluted: Apparatus for Treatment of-. (P) Candy.. 377 

Purification of-. (P) Derry. 3U 

Purification of Dilute Alcoholic-. (P) Guillaume .... 223 

Regulating the Temperature of-. (P) Halcke . 1237 

Separating Solids from-. (P) Schuler. 1287 

8eparationof-. (P) Hulfc. 225 

Separation of-from Liquids or Solids. (P) Siemens 

and H alske Akt Ges.. 1355 

Still for Recovery of Volatile—. (P) Bird . 15 

Volatile} Receptacles for Containing and Administering 
-. (P) Gebauerand Haring .. 335 

Liquor, Refute} Treatment of -. (P) Crossfield and 

Market..*... 1011 
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921 

576 

313 

1237 

808 

376 

890 

16 


708 

IBM 
108 
1188 
410 
878 
lu77 

800 


FAOB 

Liquors, Alcoholic; Purification of-. (P) Hightou ...... •. 1JJJJ 

Apparatus for bistillation of Ammoniac*!-. (Lidow). 1289 

Evaporation of-. (P) Trump • . 

Fermented; Manufacture of-. .(P) Schneible.43S 

Malt; Identification and Composiuon of —. K Parsons) 1W7 

1 reatment of Spent Iron Pickling-. (P) Crosalear. to 

United Stales Customs Instructions on Adulterated-. ^ 

Wasted Apparatus for Purifying-, (?) like. From 

Maschtnenfub. Buckau. 41 

Lithargo and Residues from White Lied Process -. Treatment 

of —(?) Runcorn Whno Lead Co., and ethers ... 150 
Influence of -. on Hot Vulcanisation of Caoutchouc. 

Manufacture or'——.' (V) Union Lead and Oii Co. From 

Bailey ..... .. 

Lithium Carbonate; Decomposition of-by Heat. (Lobeau) Jjjj* 

Mineral. : United Statu* Report on-. IT.tt.). *<** 

Lithoponp and Glauber Salt; Manufacture of -. (P> ^ 

Unitid'states Custom. Decision on -—. (T.R.) ... 707.1031 
Litmus Paper United Stale* Ouatoma Decision on -—. (T.tt.) 7«s 
Lixiviating Apparatus; Centrifugal-. (P) Kills. 

Ij0|? 'V)Uck'l'rintson NaphlhoVtiroundin*. (Wioktiorotf I .... «« 

Lubricant, and Manufacture of same. (P) Smith . 

for Wool, and Making same, (l’i Holden . ••••■• 

Lubricants; Apparatus Tor Testing Power of -. (P) Blake 1US 

Msinulorture of-: n (17 

(P) Liebrt'ich ... 

; Lubricating Oils. See under Oils. _ 

Power of Oils. Ac. ; Apparatus for 1 eating -. (H 

nioko . 

Products; Manufacture of — . (?) Soctol* Stern l-r6res 

et Cic.. • .... 

i Product (“Oloisonino ); Munnfacturo of . U) 

1 Guillcmand... i 

! Properties of Liquids; Apparatus for Determining • 

(P) Wihicns . 

i Lamb Lane Mills ; Visit to. ...“ * ’ 

1 Luminosity ; Phenomena of-. (Armstrong and Lowry) .. 

I Lutidine* from Coal Tar. (Ahrons and Gorkow) . 

i Lnxomburg; Coni Discovered in-. (T.R.) . •••••■••• 

Lycopodium Powder; Substitute for — - for Foundry Use. 

(P) .. 

Lyes ; Concentrating Heavy-. (P) Society L. Kaiill.mim ^ 

from 'cellulose Factories ; Action of Constituents of 
Sul|"!lu;l U Utilisitim[o( r -- -!'’(P) lirewsen and Dorenteli 
Lyons. Sec France. 


(P) Spiller and 


1122 

692 

899 

878 

567 

1038 

876 

856 

287 


1065 

851 

1261 
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1314 

1001 


42 

627 
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Maenroui; ilaenfuctiireof-. (P) Tommasiniand Ceschiim It 

Mudognsear ; Beeswax Prndnetion in-. (T.R.). 

Mafoureira Nuts from Portuguese East Africa.. 761 

Magrosia; Determination of Soiubdity of in Waier. 

(liunreand Bialas) .......... —.. 

Influence of-on Clay. (Bollinger) ...... . ■■■ ■ "« h 

t, ruvirnetric and Gasoiuetnc Determination of-. i ttie- 

.... 

Magnesite ; Treatment of-in Manufacture of Bricks. (P) 

Williams . ws 

Magnesium : Action of Metallic -— on Aqueous Solutions; 

(Kohlenberg) . ,'JH 

(Uoherts and Brown)..iqii 

tmaigam; Use of-in Organic Chemistry. (Meunier) 1311 

Burning of -. (Christonranos) .. .. 

Photometric Examination of Burning-. (Eder) .... •. JU[* 

Hods; UnitedSUtesCustoms Decision on-—. (l-B.) iaio 

Volumetric Determination of-. (Rupp) . 

Magnesium Carbonate ; Product ion of-. < P) Young — ■ '• 8® 

Carbonate Trihydrato ; Preparation of Crystalline- 

(P) SalgbergwerkNeu-Hlasslurt.. .rjT 

Suboxide ; Obtainment of -. SBalmrmiiky) . 

Sulphate ; Manulneture of-. (P) Wing... *• 

MagneticQualitie#of Materials; Apparetua for Testing . 

(P) British Thomson-Houston Co. and Holdi n. on* 

Magnets; Standardisation of Steel-. {V) ® ra “f er .** 

Maize; Albuminoid Compound from -• (P) _ gjg 
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tef^^t^nt <« (Pi 911 

Baker *ndBurwell. .1098 

Tltaulferou.; Treatment of -. (P) M'lae. From 

uoman 

Trcatmant of —- ,■ 101 

& ft^ y«dBarw.n. ii9» 

VR - *. IS 

if! 8 * 


- - . PAOH 

Ore*, Treatment of— cont. 

(P) Smith and Brown. From Laiiit ..1183 

(P) Socfoti) rAuto-Mdtallurgie7oV 

Vanadiferoua; Treatment of-. (P) Herrenschmidt .. 119ft 

Zinc and Copper: Treatment of -. (P) Beam Con¬ 
verting Furnace Co.. 1054 

Zinc 8 ulphide; Treatment of (]») Clancy and Mars- 

land .. .. 33 

Zinc; Manufacture of Spelter from-. (P) Pioher. 100 * 

Zmo; Treatment of-: 

P) Down . 80t. 

P) Ellerehausen and Western.96, 97 

P) Petraeus ...1002.100S 

(P) Sexton . 748 

Zinc: Treatment of Complex-. (P) Empire Zino Co. 

From Wetherill. 05 $ 

Organic Acid* of Wine ; Determination of the-. (Partheil) 1134 

Acids; Recovery of certain-. (1*) Blonchier and 

„ Mayet. 5 J 0 

Bodies; Preserving-. (P) Maussion and Monlupet... 106* 

Compounds; Electrolytic Reduction of -. (P) Farb. 

vorm. M cist or, Lucius und Brtining. From Uertloln 

and Oppcrnmnn . 1355 

Compounds : Oxidising Electrolyticiilly. (P) Farb. vorm. 

Meister, Lucius und Briining. From Mocst. 872 

Liquids; Decolonisation and Clarification of-. (P) 

Clowes ami KslHehek . 956 

Matter; Decomposition of-by Care’s Add. (Tarugi) 312 

Substances; Preser^utiou of-, and Apparatus therefor. 

(P) Tarichos Syndicate. 109 P- 

Substances ; Preserving-, and Apparatus therefor. (P) 

licnthcr. 756 

Oamlridium ; Analysis of—. (LeidiC and Quennosscn)..... 823 

Osmose with Alcohol; Apparatus and Process for-. (P) 

Burbot t. tiftt 

Oven ; Coke-: 

(P) Lowe. 205 

(P) Rothbeig. 357 

Coke-; Progress of the Recovery-in Germany. (T.R.) 333,386 

Coke-; Regenerative-. (P) Koppers. 1079 

Oveus; Coke-: 

(P) Baglin. 7 gp 

(P Brunek. 350 

j P Coppec. 10714 

(P) The Oltu-KllKunHtnck Coke Oven Go. Prom 

Otto A Co. 61 $ 

Coke; Gas-Heated-. (P) Pallenberg. 9 S 9 

Coke; Improved-. (P) Potter. 866 . 

Coke; with Recovery of By-product*. (P) Key . 90<» 

Coking-: 

(P) Wilke. 859 

(P) Woltcrs... 859 

Coking; Improved-. (P) Lake. From Leitcr.1030 

l*ottere’ ; Construction of-. (P) Redfern. 36 ft 

Set-also Furnuci s and Kilns. 

Oxidates; Manufacture of-: 

(P) Cross and Young. 1347 

(P) Koepp and Co...,1147 

(P) Wiens. 4 * 

Production of-from Formates. (P) Elektro-Chera. 

Werke. » 7 J 4 , 

Oxalic Acid ; Electrolysis of (Salzer). 33 . 

Function of -in the Chromic Acid Indigo-Dischargo 

Process; 

(Von Georgievics) . 947 

(Jorissen and ltciehei ) . 623 

Oxidation of-. (Jorissen and Reicher) . 1344 

Reaction of Bromine upon —. (Richards and Stull) ... 827 
Oxazines. See under Dyestuffs. 

Oxidation during Heating of Metals; Prevention of-. ( P) 

DunkelshUhler and Wachwitz. 424 

Oxide of Iron ; Action of Carbon Monoxide on-. (Chorpy) 9ll 

Oxide*, Alkali-Metal; Obtainment of-. (P) Foelsing_ 90ft 

Alkali-Metal; Production of —*. (P) Johnson. From 

the Badische Anilin und Soda Fat).. 74 a 

Alkaline; Production of-. (P) Gin. 8714 

Electrical Conductivity of Metallic-. (Stroint?). m 

Heat and Light Emission of some-. (F<Sry). 545 . 

iu the Terpeno Series. (Semmler). 43 $, 

Metallic; Action of Ammonium Persulphate on -. 

(Soyewetzand Tmwitz) . 900 

Metallic; Apparatus for Making-—. (P) Boehm. From 

Jacobi... 865 . 

Metallic; Behaviour of-with Fused Boric Anhydride. 

(Burges* and Holt, jun.) .1244 

Metallic; Production of-. (P) Black more. 56*. 

Metallic; Reduoibility of-by Hydrogen and Carbon 

Monoxide. (Fay and 8 eeker)..... 997 

Metallic; Reduction of — in Current of Hydrogen. 

(Glaser). Hfeft 

Metallic 1 Superitdal Reduction of Agglomeration* of — 

(P) Soo. Anon. Le Carbone. pug 

of Antimony, Ac.; System and Apparatus for Oottdeirdng 

—*. (P) Herrenachmidt.. 154 a. 

^ Iron. - J 


-Bidiaeho Anilin und Soda Paurik 
Reduction of Metallic —. ( P) Acheron, 


21ft 

21* 
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TAQM 

Oxy cellulose; Acetyl Derivatives of- .(P) Landsberg.... 318 

Effect of Mercijrisation on —(de Micheli).1290 

Oxydases; Actknwof the-. (Wonder) .. H7 

Chemical Nature or—-. (Aso) ..1007 

Oxygen; Active-. VIII. Bugler).. 069 

Apparatus for Industrial Manufacture of-. (P) Artlgue 1348 

Apparatus for Production of-. (P) Oxygen Light 

ami Fuel Co. FroroJtelt.. 866 

Atmospherics Apparatua^ror, Separating-from Nitro¬ 
gen. (P) Pictet.........r 1 ;... 364 

Conversion of-into Ozone. (P) Blackmarr and Will- 

ford ... 

Dissolved in Water i Detection of-. (Kaiser) . 882 

Electrolytic Evolution of . (Oochn ami Osaka). 500 

Extraction of——by Partial Liquefaction of Air. (Claude) 1346 

Extraction of from Liquid Air. (P) Claude .. 865 

Qaa; Apparatus for Producing — 1 —. (P) Hughes . 26 

Generators. (P) Karam. 21*2 

Holder for-. (P) Erin’s Oxygen Co. .. 135 

Influence of-on Proteolysis. (Mallltnno). 811 

Manufacture of-: 

(P) Cie. Fraur;. de FAc^tyleno Disxous ..1195 

(P) Claude... 554,796 

Preparation of-. (P) Jaubert ..'.. 748,1848 

Production of —. (Linde) ........... 

Production of Compounds containing-. (P) AcIibhou 

Co. From Acheron.... 

Separation of - from Nitrogen. (P) L6vy and Het- 

bronner....... 

Separation of -- from Nitrogen of Liquid Air. (P) 

Society pour FExploitation de* Proc6d6s G. Claude ... 


605 

5U0 


096 


050, 
1202 

Oxytriphenylmethano. See under Dyestufft. 

Ozone $ Action of -— on Carbon Monoxide. (Jones) ... 007 

Apparatus for Convening Oxygen into-. (P) Black- 

marr and Willford.,. 1208,1298 

Apparatus for Production of-. (P) Lavollay and 

Marie. 305 

Conversion of Oxygen into-. (P) Blackmarr and Will- 

ford . 1208 

v Determination of-. (Ladenburg). 230 

Determination of-in Technical Work. (Brunck) .... 1105 

in Liquids and Solutions; Fixing of-. (P) Sprango .. 377 

Oxidations Effected by-. (Harries). 1155 

Production of-. (P) Hoync.,. 425 

Research on-. (Gr&fenberg). 1242 

Use of — in Manufacture of Sulphuric Acid. (Terrisse) 553 

Oxonlsors; Improved-. (P) Voamaer and Lebrct. 425 

Qsonising; System of-. (P) Chodefaux. 916 


Paint, and Process of Making same. (P) KoUinger...... 1090 

Antifouling -. (P) Whitehead and others. From 

Application"oY—-'to Cement Surface... (!’) Levy. «4U 

.Tompoeition aud Mamttaotnre of a-. (P) Adams .... 807 

Composition for Base of—-. (P) Bntsiiwton ... M2 

Composition for Removal of -—. (P) Wits. 8#, 753 

Compound, for-. (P) Smith.. 13M 

Damp-proof-. (P) Bohinson . 1»*‘> 

Manufacture of-. (P) Knocheand Issleib .. 70.1 

Manufacture of Zinc-white-. (P) Petit .. 1M 

Moans for Removing——. (P) jiberson.1357 

Now White-. IP) Fieux and Mcynet ... 1367 

Oil. See under Oil. Fatty. ■ 

Removing-from Metallic Surfaces. (P) Firth. (U0 

TohiOlefor-. (P) Morgan, FromBMng^r .......... MS 

TVater-; Production of —. (P) Ruston... »18 

Paints, Atti-fouUng — ftw, Ve««U. *o. (P) Poult. From 

the Denney Galvanic Paint Co..... 428 

^ (^"boIM. From Hirschfeld.. 1055 

IP) Jamieson and oltieni.... . .. 

Material for Productiott of--—from 81a*. (F) Wirt* ... 705 

Mineral — in the United States. (I'-lt-) . ■ .. 1031 

Zinc: Substitution of-for Lead Feints (BretonK... 807 

- Oil: IProductkmof-. (P) Bherwin-WilbamaOo. mom 

W.Holton . . ... 1 63 

palladium in the Ores of the BamUer Mine. (&ni*ht)...... 538 

Mmito-distearin; Natural and Synthetic -—. (Kreis end 

,Hefner) . . .«3« 

Palm Oils. See under Oils, Fatty. 



Of-7—. (Ucssc) ............ 1013 

of—. (Bern*?.....'.,.. .1013 

iorreto .....i.........—...... 960 

,&C. (P) Miwtim.. 9M 
......... 1806 

*. .-From 

efV'e 562 


IftliSklnr —, Ac. m 


Papavevawbtei 01. 

Papaverine ( tCttiataei 
papn; Ai ‘ 

A#r~ 

Ap] 

Apt,. 

for 

(P) Burdic 4 t 9M 

/Eagasro as a Scntfoe <» *■-"•*•<•••». n« 


page 

Paper —cont. 

Behaviour of Mineral Acids in —. (Winkler) 16o 

Bright Coating of Silver or other Metal on——. (P) 

Hilpert and Pauli.•v*•«••• .'... 1345 

Coated*. Treatment of-. (P) Lebateux . 879 

Composition for Coating -—. (T.R.) .........1217 

Copying; Manufacture of——. (P) Hawke 961 

Corrugated Impermeable-. (P) Andemnch 508 

Drawing-; Preservation of Waterproof-»• (P) Baiinaki 316 

Drying or Treating-. (P) Lake. From Barber ...... HOP 

Fireproottng ol-. (P) Grimshaw.. a .. 022 

Firermwflr.gund Watcrprootlngof -. (P) Gann.1291 

From Cotton-seed Hulls. (P) Armistead and Bacon .... 377 

GIac6; Preparation of-. (Weichelt) .. 1304 

Importod by Mexico. (T.R.). 251 

Inaustry of Canada. (Lang). 585 

Industry of Canada. (T.R.). 8.'W 

Making; Use of Artiilcal Calcium Cwbonate and Sul¬ 
phate in —. (P) Monin.. 42 

Manufacture of-: 

(P) Goy,jun. 817 

(P) Nemock. 226 

Manufacture of - from Refuse. (P) Lopez de la 

Cumaro and Egana ..... 

Manufacture of Light-sensitive-. (P) Schbnecker .... 

Material; A New —-. (P) Ferrand... 

Metallic; Production of Air-, Water-, and Grease-proof 

-. (P) Thompson. From Siiddeutsche Putent- 

metall-Pauier-Fab..... 

Milling and Mixing Machinery for-■. (P) M Ustenhflfer 

Paraffined-. (Lux) .... 

Photographic Blue print; U.S. Customs Decisiou on ——. 

(T.R.)... 

Photographic; Preparation of-. (P) Schwartz. 44 

Preparation of Paruffinodur Waxed-. (P) Goessmanu 4.H7 

Pulp. Svtt uwfor Pulp. 

Rosin Sizing foi-. (Hofman) . 1362 

Sensitised Copying-. (P) Cuff.... 226 

Sizing-, ana Fixation of Loading Material. (P) Guiilefc 

de hi Broshe.....1912 

Sizing: Uso of Sodium Bisulphate in-. (Wtlrstcr) ... 878 

Strengthened by Inserted Threads. (P) Hoffmann. 508 

Toughening and Rendering-Imjiervious. (P) Vellu- 

moid Papi r Co. From Goessmann... 1145 

Use of Incinerated —-; Fireproof Paper . 815 

Waste; Production of Pulp from-. (P) Knopf Patent 

Paper Pulp Syndicate. From Knopf.. 646 


569 

572 

879 


50S 

988 

1362 

449 


Waterproofing and Colouring-(P) Rucli . 

which Dyes easily; Manufacture of-. (P) Dreher 


1346 

994 

961 

1113 

10U 

BOH 

226 

922 


Papers. Blotting ; Manufacture of-. (P) Hawke. 

Carbon; Carriage of-on Board Ship. (T.R.). 

Copying; Manufacture of-. (Pj Hawko .. 

Crepod Tissue-. (P) Soc. Japanese T'issuo Mills ... 

Sizing. Hardening, and Waterproofing-. ^P) Meyer 

Treated or Coaled—-. (P) Lebateux... 

Paper-miikcrs’ Stuff Chest. (P) McKcnney. 42 

Paper-making: Beating-engines for-. (P) Mills. 817 

Treatment or Peat-Moss, &c„ tor-. (P) Callender .... 817 

Paper-mills in British Indiu. (T.R.) . 888 

Paraffin ; Action of Alkalis on-. (Jones).1212 

Countervailing Duty; U.S.A. Customs Decision. (T.R.) .. 1157 

Detection of Ceresiti in —. (Graefe). 574 

Extraction of-from Mineral Oils, &c. (P) Singer and 

Pauli....vwv. 412 

a lid; U.S. Customs Decision on-. (T.RJ.. 1315 

ned; U.S. Customs Doeision on-. (T.R0 . 719 

IJ .S. Customs Tariff on Soft and Liquid-. (T.R.)...... 93b 

Paraformaldeheyde ; Solubility of —— in Solutions of Sodium 

Sulphite. (LumiGro and Soyewetz). 50 

Paraguay; Medicinal and Textile Plants in-. (T.R.). 522 

Oil of Petit Grain in-. (T.R.).. 981 

Paranitraniline as a Wool Dyestuff. (Kayser).... ^.,. 360 

See under Dyestuffs. 

Paranitrodiazobenzene as a Wool Dyestuff. (Kayser). 361 

Parchment; U.S. Customs Decision on -. (T.R.). 521 

Pasteboard; Composition for Coating-. (P) Kerkow ..... 30 

Pasteurising Apparatus: , _ 

( P) Basch, Gull, and Barry...... 876 

(P) Garrigou. 203 

Patent-law Administration; Congress on-. (T.R.)....... 1265 

Patents Act, 1902. Compulsory Lioences and Revocation of 

Patents. (T.R.).234 

Patents Act in Australia. (T.R.).»**..«.....a. 1373 

Patents, Chemical; What shottld be the Protected Subject In 

—. (T.R.). 829 

English-in the Colonies, (T.R.).. 1070 

Revocation of.. w.vvT.. 126 

Rules, 190$.... 126 

Pavement; Apparatus for Preparing Mineral Ingredients of 
, Bituminous-Macadam —(P) Warren Bros. Co. 

PnanAsh.....v* 630 

pavements: Materials for Asphaltic —. (P) Ryan.v .*. .?*. 866 
Paving ; Asphalt and Bitumen Composition tot : (P) 

.Blake. . 1049 

-Blocks from Vplca^M Timber. (P) PowMl-xvf**-. 697 

-Blocks Or Til*. oST.Uviugstone wul otb«fcfVW....... 555 

Composition; Asphaltic —. <r) Amtei^iMyhalt Co. 
From Amies.........................1298 
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PAG* 

Vua-Nut*. Sec Earth-Nuts. 

I’oarl Hardening; V.8. Custom* Docfcioti on-- (T.H.).. l$0 

Peat; Anpamtus for Ourbotiiwug-. (P). Mareotty ar.d 

Kurtioti.^... woo 

Apparatus lot- Carbonisation of-. (P) Ekenberg... ... 1238 

Apparatus Tor Drying and Carbonising -. (V) Von 

Grtilnig...................... 337 

Aupmuw'tor PowOeting and Carbonunu—. (P) 

Durios... "35 

ft looks for Find; • Manufacture of —(P) Thompson. 

From WliitoimdGnltbi .......». 1237 

Briquettes of-. (P) Scnlickcyen.437, 944 

Briquettes of Carbonised-. (P) Ciy. dt’s Chttrboiis et 

Briquettes do fihuuy, Ad.... 091 

Briquettes; Production of—~. (P) Hartmann. 18 

Carbonisation of-: 

(P) Kkenberg.,....*. 1122 

(P) Ledermftller..... 080 

Carbonising-, and Apparatus therefor. (Pj Meyer and 

Rocdtv. m 

Coke from ; Manufacture of-. (P) Bamine nnd Kahl. 138 

Conversion of-for Use as Fuel. (P) Green and Martin 200 

Kipi-essing Moisture from -. fP) Higgin bottom and 

Lennox. 17 

for Fuel; Treat meufc of-. (P) Duclos. 413. 

Fuel and Pent Charcoal; Electrical Manufacture of--. 

(P) Besiey. 943 

Fuel. See mulct Fuel. 

Gas. See under Gtts. 

Manufacture of Paper or Millboard lrom-. (P) Krause 315 

Moss Fibre; Treating Waste Liquors from-. (P) Col- 

lamler. 879 

Moss; Production of Fibre from—. (P) Doull . 708 

Moss; Treatment of - - for Paper-making. (P) Callender 817 
PI us tic Objects from : 

(P) Faetonit-Werke Reif and Co. 091 

(P) Rolf and voji Reihnitz. 289 

Retort-Furnaces for Charring or Coking-. (P) Lau- 

renins. 1341 

Treatment of — for Production of Fuel. (P) Carmichael 

and Buhlstrdm. 485 

Pentosans; Determination of-. (J&ger and CT nger). 114 

Hydrolysis of-. (Hauers and Tolluns) . 1231 

Pent ones; Isolation of—. (Hauers and Tollens) .. 1231 

Now Bases derived from-. (Roux)... 713 

Peppermint Oil. Sec under Oil, Essential. 

Perchlorate; Electrolytic Formation of(Oeohsli) .1218 

; Perchlorates ; Determination of-. (Hi)nig). 160 

Electrolytic Manufacture of-. (P) Lederlin. 916 

■ in Refined Saltpetre ; Determination of .. 824 

Production of-by Electrolysis. (P) Lederlin. 006 

Percussion Caps: Composition for —-. (P) Westfitlisch- 

- AnhaltiNcho-SprengstolTe-Actieoges... Ill 

Perfumery at Wuchow,China. (T.R.). 934 

. Perfumed; Bactericidal Action of-. (Marx). 314 

Compounds from Citrylideuo-acetic Acid suitable for-. 

<P) Verley. 819 

Duty on Spirit for-. (T.R.) .*. 1375 

r Extraction of Essential Oils for Preparation of -. (P) 

Do Taube.1307 

Extraction of—— from Flowers. (P) Serve. 1307 

Manufacture of Floral-with certain Eaters. (P) 

Socidte F. Bitt and Co..... 902 

Manufacture of.— in Grasse. (T.R.) .*. 1218 

* Xerol; An Alcohol Suitable for Synthesis of-. (P) Soo. 

Heine et Die. 819 

Synthetic Floral-. (P) Soc. Heine et Cie......1063 

with Base of “ Solidified " Alcohol. (P) Bal’d in.. 810 

: Period ides; Notes on——^ (Stroerohobn)......'. 658 

>. Permanganates of Metals; Electrolytic Preparation of-. 

(P), Johnson. From Cbera. Fabr. (iriesheim-Elektron 954 

Permunganatos; Production of-by Electrolysis. (P) Soc. 

Chera. Fabr. Griesheira-Elektron. From Hickmann.. 090 

Permanganic Acid j Electro-chemistry of-.- (Ingtiw) ..... 424 

i Peroxide; Organic-—. (P) Page. 103 

Peroxides; Function of -— in Chemistry of the Living Cells. ! 
IV. The Perox.vdases. (BachandCbodat)........... 384 i 

Function of— L , Ac. V. SephraLion of Oxydases into j 
Oxygenases and PeroxydaaeK. (Bach and Chodat) ... 884 ! 

in Ether; Detection of -—. (Jorissen).,.... 653 ! 

Research on—*. (Taoatar)’........ 880 ‘ 

r mrut—'iix Chemistry of Llviug Cells. (Bach and 

Chodat)....... 337 

■^Persia; 'New Customs Tariff of-. (T.R,).,...323 

: Persulphate* ; N Action of —- on Metallic Mercury. (Tarugi). 740 

Determination of-v (Marie 1 and Buiiol) t1209 

Electrolytic Prepsrationol ——. (P) Levi ....;.......... 703 

Electrolytic Production of —. (&vi) 1354 

Examuiat-ionef—(Tarturi)_ ......493 

J Oxi^t^^^gameRodie^ . (Dittrich} .... . 1257 J 

r. *ynsaszg \i 

Study of-from theAzudyti^ Standpoint. ..(VUaii}... 1018 


Petit Grain Oil. Set under Oil, Essential. 

Petrol ; Solidified-. (P) Widracr... 

Petroleum and its Derivatives; Treatment of- 
From von May.. 


(P) Wise. 


Apparatus for Deodorising or Purifying-. (P) Berg .. 1(H) 

Apparatus for Distillation of-. (P) Aten and others. 

From Perkins. 861 

Apparatus for Dun tiling cont inuously. (Fj Ptuladelpuia 

Refining Co. From Livingston ... 4.. 730 

Argentine-. (Hnrperath). 790 

(foil tinuou* pistil hr ion of Light-. (p) Fischer. 292 

Continuous Rectification oi-. (P) Harlan, . 292 

Con version of - into Acids and Fatty Substances. 

(Zelinski) . 1*9 

Crude; Desulphurisation of —. (P) Burwcll and 

Sherman. 1081 

Crude; Purification of-. (P) Colin and Amend. 547 

Deodorising or Purifying-. (P) Berg. 1041 

DiNtillates; Purification of-. (V) Colin And Amend .. 547 

Distillation of Crude-. (P) von Griding. 41! 

Distinction of Crude — from Distillates, Ac. (Engler) . 700 

Duty on Egyptian-. (T.R.) . 119 

Examination of Commercial—Iliergner) . 790 

Exports of-from Itoumuniu. (T.R.). 1314 

fur Fuel in India. (T.B.). 119 

from Condensers, Ac.; Obtaining Highly Inllammable Oils 

from —, (P) Fischer ..... 092 

.. Wyoming; Analyses of-. (8 lesson) .. 128 S 

Heating Value of-. (T.R.).... 1111 

Heavy Crude; (Jse of — for mukiug Mineral Lubricating 

Oils. (Charitischkow) .. 5*7 

Hydrocarbons in Louisiana . (Coates and Best). 1342 

in California. (O'Neill) . 990 

Industry in Canada, (Vumtou). 893 

Industry of Roumanin. (T.R.). 889, 1314 

Investigation of Siighalieu.. 1080 

Italian-. (Balbiuno and Zeppa) .1289 

Mining for-in Italy. (T.R.) . 973 

Nitration of Substances Extracted from-by Distilla¬ 
tion. (P) Edeleanu nnd Filiti. 2i> 

Occurrence of-at Berikei, Daghestan. (Charilechkow) 1190 

Oils, See under Oils, Hydrocarbon. 

Production of-in Canada. (Lang). 634 

Production of — in Hanover and Brunswick . 200 

Products ; Improving the Colour of —. (Charttschkow). 1040 
Refining,Distilling, and Purifying—-. (Pj von May ... 941 

Roumanian-. (Edeleanu and Tanaseseu) .....12S7 

Roumanian ; Chemical Composition of-. (Poni) . 20 

Spirit and Alcohol: Permanent Mixture of-. (P) 

Stouvonaut .. 790 

Spirit; Carriage of —7- Coastwise. (T.R.). 1111 

Technology of Grosny-. (Ohnritschkow) . 48 k 

See aim under Naphtha, and Oil, Mineral. 

Pharmaceutical Compounds; Manufacture of-. (P) 

Newton. From The Farbenfabr. vorm. F, Bayer A Co. 87s 


Pharmacy Act of 1868; Suggested Alterations in-. (T.R.) 825 

Bill,-Session 1903. (T.R.).. 444 

Phaseolunatin ; Characteristics of-. (Dunstan and Henry’) 1255 

Phaseolus Lnnatus ; Cyanogenetic Properties of Seeds ot —.. 1207 

Phellandrene, Preparation of-. (Semmler)...... 880 

Phenncetin; Test of-. (Beringer).... 1067 

Phenol Eaters of French Parsley Oil. (Thoms)...... 1265 

in Creosote; Rapid Determination of-. (Michonnoau) 320 

Tanning with-. (P) Chereau...... 1140 


(T.R.) 825 


Tanning with-. (P) Chereau., 

See aim under Carbolic Aoid. 


. .!***• (p . * to * • » M m\| J.M . ,,, 1,1 .V.V.Vf J-,,. 1014 1 

Peru Balsams Anti-Burial Properties pf,-- (Piarkb^dti) 377 ; 


Phenols ', Glycocoll Compounds of certain-. (Binhorn snd 

H.nitz} . 4.17 

in Medicinal Substances; Determination of™-. (Borrul) 32- 
Jlicro^hemical Detection and Distiucliou of-. (Beh¬ 
rens) . 658 

Poij hydric ; Use of —. in preparing Coiloidal Solutions 

of Gold, &c. (Garbovski). 0S7 

Preparation of——. (Bodroux). S27 

Prepamtiou of Ceiluloso by Means of-. (Bfthler). 486 

Phenolic Acids ; Use of-, ip Preparing Colloidal Solutions 

ofGold.&o. (GarboWski). 057 

Colouring Matters.' (Perkin) . non 

Pbenolphthulein; Behaviour. ,ol —- in Iheaenue of Alkali Bi¬ 
carbonate* and Carbonates. (Giraud) .. 8*3 

Phenoxaiincs. Hot und.r DyaatuSa. 

Plienylglycine-o-Cartsixylfo Acid. Sounder Dyestuffs. 
Phenylhydraxine in Hydra zone, and OtaabnCa; Rapid Deter- 

minatijtnof—(Grimaldi) .. 167 

Phonylmethylaiiillnopyraaoie; Examination of—. (Midi- 

’y ■ : aeliaand Hopper)... 1255 

Phepylnit romBtluine; Stilbene from-r-. (Wblicenua and 

Eodroa)... 657 

Philippine lalanda; Gutta-Percha and Rublier of the——, 

, Mmmui ... 70S 

Philosophical and SclantiSc Articles for Institutions, under the 

■ AmwicanTiiriff^ct,, (I.R.*......wi 1071 

Phiiothion; Existence of —.and Production of Sulphuretted 

Hydrogen hy Bitracts of Organs, J'v (PozeURaSht).. 1213 

PhleguM; Apparatus for Rectifying-. (P) Barbetv.n,... 484 

^BifiBoAdf—.- (P) Guillaume....... 228 

EWoregladnoIpbthaleiti. .Set unitr I)yeatn9S,’ 
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Plrtwphate Analysis; Simplification in —. 

Depeafta at Sblmo, Japan. (T.R.). 

fur Manure, and Manufacture nf some. 

Rock — In New Zealand. (T.R.). 

Phosphates; Algerian —y~. (T.R.). 


FAOI 

(Pcxson). 188 

. 978 

(V) Reel*. 87 

. 1267 

171 


932 

1089 

1089 

7«7 

lira 

1132 

14) 


412 

l(!(l 


Apparatus for Enriching -—. (P) 1.'Union dm Produits 

Chtmlquesd Hemixem. 828 

Enrichment of Poor. (P) do Wild". 1008 

Enrichment of Poor-, with Production of Precfp. Cal¬ 
cium Sulphate. (P) do Wilde. 919 

Making Available-. (Oempwolf, jun.).1WH! 

Manufacture of Citrate-Soluble-. (P) Woltora. 429 

Metallic; Action of Carbon Dioxide under Pressure on-• 

(BnrillC). 1193 

Rendering Soluble in Citric Acid tlio Phosphoric Acid of 

Haw-. (P) Hoyerman. 219 

Thomas; Output of-in the Odessa District. (T.R.)... 891 

Phosphated Matters; Rendering-Assimilable. (P) Mar- 

tinot and Torchon. 1359 

Phosphor-Bronte Articles; German Customs Decision on — 

(T.R.) . 

-Iron ; Application of——. 

-Manganese; Application of.. 

-Tin; U.8. Customs Decision on—-. (T.R.);. 

Phosphoric Acid; Conditions of Reaction of — with Am¬ 
monium Molybdate. (Relchard). 

Acid; Determination of-by Citrate Method. (Verwoij) 

Acid: Gravimetric and (iasometric Determination of-. 

(Ringler). 

Acid in Manures; Determination of Available-. (Sutli- 

erst) . 

Acid ; Volumetric Determination of-. (Dr Molinari)!. 

Phosphorous Acid ; Action of—-onErjtlirol. (OarrcS). 71t 

I'hosphorus; Action of Liquid Ammonia on -—(Stock).... 0 '7 

Apparatus for Making-. (P) General Chemical Co. 

From Duncan. 910 

Determination of-in Phosphorated Oil: 

(Katz). 1 U 2 

(Straub). 1152 

Electrical Manufacture of-. (P) General Chemical Co. 

From Duncan. 908 

Heat of Transformation of White into Red -. (Giron) . 143 

in Flours. I Hal land). 313 

„ Lyons. (T.R.). lu2s 

„ Steel; Rapid Determination «f-. (Auehy). lulu 

Investlgationson-. (Sc.henck). 494 

Photometric Examination of Burning-. (Eder).ion 

Production of-. (P> Parker. 896 

Scarlet -, and its Use in Manufacture of Matches. 

(Muir). 1225 

Schenck's Scarlet-, and its Application to Manufacture 

of Matches. (Marquart).1230 

Solubility of-. (Stick 1 . 805 

Yellow ; German Prohibition of- in Match Industry. 

(T.R.) ... . 708 

Yellow: Reactions of-with Copper. (Snmib). 1043 

I’hosphorus and Sulphur; Compounds of-. (P) Wheel¬ 
wright. 229 

Compound in Vegetable Foodstuffs : Obtaining the 

(P) Posternak. I 118 

Compounds of-for Manufacture of Matches. (Bale).. 12 ; 7 

Organic Base containing-. (Lemoult)... 887 

Okychloride; Preparation of . (p) Erdmann. 232 

Sesquisuluhide ; Examination of-. (Mai and Schaffer) Till 

Sesqulsulphide; Experiments with-. (Clayton). 1250 

Suboxide, and Reputed Solubility of Red Phosphorus in 
Aqueous-Alcoholic Alkali. (Michaelis and Arend) ... 110 

Trichloride 1 Reaction of-on Glycerol. (CurrO). S27 

Photographs. Coloured; Production of-. (P) Gurtnei_ 820 

in Colour. (P) Miiey Colour Photograph Co. MO 

„ Colour, and Apparatus for Taking same. (P) Clarke.. 572 

Natural Colours. (P) Sxcxetianlk. 229 

Natural Colours on Paper ; Unfading-. (P) Keichel 1250 

on Post-cards; Rapid Production of-. (P) Lauterbach 441 

Transmission of-by Telegraphy. (Korn). 760 

Photographic Actinomeler an<i Exposure Meter. (P) Powell. 510 
Blue-Print Paper; U.8. Customs Decision on -—-. (T.lt.) 419 

Cliches and High-Reliefs. (P) Schmidtlng. 049 

Colour Filters: Making—. (P) Aarland. 1015 

Dcooration; Vitrittable-. (P) Aston. From Crabtree 319 

Dovoloper; Benxaminosemicarbazido. (P) LumiOre. 389 

Developer: New-. (P) SooidtO A. LumiCre et ses Fils 7(19 

Developer; Preparation of a-. (P) Farhenfabriken of 

Elberfeld Co. From Fischer and Guntrom. 881 

Developers, (P) Iraray. From the Farb. vorm. Moister, 

Lucius and Brtining. 880 

Developers; Acetone as Substitute tor Alkalis in -. 

(LumiCre and Soyewoti). 810,1014 

Developers; Pyrogallol-. (Velentn). 104 

Developers; Pyrogallol - with Caustic Alkalis. (Va- 

leuta).. 318 

Development: Impte. in -. (P) Soc. Anon. Prod. F. 

Bayer et Die. 1198 

Emulsion. (P) LUttke. 811 

Emulsion (Positive). (P) Schwarts.44,44 

Emulsion, Sensitive-for Plates for Colouring Photo- 

gravures. (P) Comp. Gen. Photographes, Clnemato- 

graplies, Ao... H48 

Emulsions. (PVSoc. Anon. F. BayergrCie. 820 

Emulsioni and Plates. (Sohauro and Bellach). 1207 

Emulsions from Cellulose. (P> Soc. F. Bayer 4 Oo..1016 


Photographic—coat. PAOK 

Emulsions; Sensitive-. (P) Elektro-u. Photochem. 

Industrie ami Mies, jun. tun 

Film. (P) Smalley,...:. m” 

Film; Non-explosive and Non-inflammable-. (P) Fry 709 

Films; Cellulose-: 

(P) Lehner. 59* 

(P) Steam and Woodley. B8S> 

Films; Developing Bands of-. (P) Soc. Voltx. Weiss 

and Co. 319 

Films; Manufacture of -. (P) Society des Produits 

Photoeraphiques. From Armandy. 184 

Films; Manufacture of Nitrocellulose-. (P) Llittke . 318 

Films; Nitrocellulose-. (P) Anthdny. 709 

Films on Plate Glass, 4 c. (P) Reynolds and Grubh_ 611 

Films; Production of-. (P) NeuePhotographischeGes, 049.. 

Films with Collodion Basis; Treatment of -. (P) ° 4l> 

Snc. Anon. LuraiCre et sos Fils. 1307 

Filing Baths. See under Baths. 

Images (datatype); Reproduction of-. (P) Gros. 983. 

Intonsiflcr; Solid Stable-. (9) SocittC Fab. de Plaques 

SCchcs. 819- 

Latent Imago ; Action of Thiosulphate on the-—. (LUppc>: 

Cromer) . 88! 

Materials in South Africa. (T.R.) . 1879 

Negatives; Production of-. (P) Leuchtcr_....... 949. 

Negatives; Solution for Intensifying -. (P) Ogtlvie. 

From Ogilvie. 318 

Paper and Cardlionrd. (P) Schiineckor. 572 

Paper; Client. Solution for Treating-. (P) Bauer_ 57U 

Paper. See uniler Paper. 

Pictures; Developing-■. (P) Farhenfabriken of Elber- 

i fold Co. 1094 

I Pictures; Developing or—(P) Farbcnfabrikeu of 

I Elberfeld Co, From Eichengriin. 194 

1 Pictures on Fabrics; Mediums for Producing —-. (I>) 

Cobenzl and Mies, inn. 1003. 

Pictures; Printing and Reproduction of-. (P) Hoys. 

From Schreihcr and .. 41 

Pictures; Reproducing -- by Catalysis. (P) Gros and 

Ostwald. 1915 , 

Pictures; Reproduction of - (Catatypc). (l’j Gros 

and Ostwald... 380,1399 

Plates and Films; Developing-in Daylight. (P) 

Ludwig. HU 5 

Plates and Films; Manufacture of -. (p) F. Bayer 

and Co. .195 

Plates and Papers; Machine for Testing. (Pi Powell ... 510. 

Plates and Papers ; Solution for Production of-. ( 1 ‘) 

Jolli-sand Lilinnfeld . 881 

Plates; Apparatus for Production of-. (P) Neue 

Photographisehn Ges. 919 

Plates; Developing Sliver Chloride Gelatin-. (lifting) 379 

Plates; Development of-in Daylight: 

(P) l.udwig. 411 

(P) Scheffer and Bocnge. . 901 

Plales; Dyeing of-. (P) Selin. 1015 

Plates for Printing Presses. (P) Epstein .... 194 

Printing. (P) Shepherd and Bartlett . 71:1s 

Printing Plates ; Preparation of-. (P) Giaevius. ill 

Printing; Polychromatic-, (P) Rudometoff. II 

Printing Process. (P) Starnes. lies 

Printing Surfaces. (P) Universal Chromephoto Engraving 

Co. From Foerster. 44.511 

Prints; Converting Silver Imsge uf Bromide - into 

Platinum. (Somerville) . 194 

Prints on Metals. (P) Archer. 8111 

Prints; Preparation of-for Toning. (P) Baker. 319 

Reproductive Process. (P) Ortmnnn. 1399 

Sensitive Tissues. (P) Elektro- u. Pliotochcm. Industrie 

and Mies, jun. 849 

Silver Image; Ohern. Reactions in the Blackening of- 

by Thiosulphates. (Yaienta). 881 

Silver I mage; Reduction of-by Alkali Salts of Amino- 

acelic Acid. (Homolka) .... 889 

Surfaces; Metallic-. (P) Soc. Metalline Flatten Gea.. 44 

Toning and Fixing Sheets. (P) Chein. Fab. Helfenberg. 

verm. Dietencii .. 194 

Varnish; Manufacture of Nitrocellulose-(F) Lilttke . 31s 

Photography; BIockb for Reproducing Engravings. (P) Le¬ 
vinstein . 572 

“Calatype”; Ostwald and Gros Process of. . 37s 

Colour-. (P) Souih . 38 a 

Colour; Direct —. (Neuhauss).11193 

Dichroic Fog; Removal of ~—. (LumiCre and Seyewetz) 759 
Difference of the Solarisation Image on Silver Iodide and 

Silver Bromide. (Eder). 879 

Electro-deposition in. (Kieder). 1307 

Hydrogen Peroxide applied In-. (Ebert). 819 

in Natural Colours. (P) Clarke . 511 

Maturing. Theory of-. (LUppoCiamer). 1102 

Miethe's Three-Colour Process of.. 370 

Panchromatic Dry Plate. (Pi Miethe and Traube. 578 

Paper for Use in-. (P) Schwarts. 572 

Physical Con-iderationsof-. (Baker). 449 

Pigment Process of —. (P) Krayu. 1928 

Review of-. (Granger) .. 759 

Saving or Platinum Waste in-. (Jarman). 440 

Solarisation in —. (Zebndsr). 1147 

Theory of Chem. Sensttisera m-, (Ldppo. Cramer).... 184 

Trioxymo'.hylene uv d In -. (P) 800 . Anon, des 

Plaques et Papier*. Ao. LumiOre et ses Ptis. 849 

,Us«ofTrioxymethyltnein —. (Lnmi&reand Seyewets) 818 
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FAG 1 

rhotogravuw*; Senaitlve Emulsion for Plate* for Colouring 

-. (P) Comp. Gen. Photo#™ pho., Ctnemato- 

graiihn. *c. . >*** 

Photo-Mochanioal Printing Surfaces; Preparation of -. 

(P) Barricetll and Irfm . »S«7 

Photometer!. (P) Turney. OH* 

Construction of-; ... 

(PI Prisby ...... . ™ 

(P> Thompson. From Mark*..... 761 

ImpU. in —. (P) Carolan. From General Electric Co. 1308 

Photometric Apparatus. (P) Simmauco and Abady. 1508 

Phylloporphyrin. See under Dyestuffs. 

i Pickling Liquors; Treatment of Spent Iron-. (P) Crossley 31 

**-Piooline; Occurrence of-- in Lignite Tar. (Freso) . 8H 

i pjric Add } Solubility of-in Ether. (Bougault) . 101J* 

* Acid Stains; Removal of-. (Bougault). 003 

figment, »nd Manufacture of same : 

(P) Armbruster. 218.307.562 

(P). Armbruster and MoTton.10&» 

(P) Blakeman, jun. 040 

4’igment; Apparatus for Manufacture of-• IF) Hannay . 751 

Composition and Manufacture of a-. (P) Armbruster 

and Morton. J300 

Composition and Production of-. (P) ltamaire .1138 

Hematite; U.8. Custom Decision on-. (r.ll.) ....... 335 

Mineral-Black ; U.S. Customs Decision on-. (T.R.).. 767 

Production of Pure White-. (P) Waring ............ 15U 

White-, a Substitute for White Lead. Ac. (P) Gm'rm 

and Meynet... 502 

figments; Black. Manufacture of-(P) 9?*^. 

Cheap —with Chlorite Basis. (P) DemidofT. 1035 

Composition of Matter for-, and Manufacture of-. ■ 

(P) Armbruster anil Morton... 100(1 

Derived from Radix Anchusa Tinctorta. and their Use 

as Indicators. (Gawalowski). 51- 

Holders or Vehioles for-. (P) Lilienfeld. 604 

Lead; Manufacture of-: 

(P) Armbruster.... 562, 640,1200 

(PI Armbruster and Morton. 807,1006,1055,1055 

P) Hoi 16. From Hirsclifeld. 1035 

P) Cbarlier. 

,P) Hardingham. ‘.Jv 

Mineral-Black ; l/.S. Customs Decision ou—. (T.R).. 581 

Zinc and Barium —. (P) Armbruster.. 874 

Zinc White ami Similar-. (P) Salgues... 874 1 

Pil<*8, Dry ; Preventing Movement of Exciting Liquids in . 

(P) Mors. 1W 

Pilocarpine; Holch’s Tost for-. (Wangerin).. 654 

Hydrochloride; Characteristic Reactions of-. (Helen) 654 ; 

Reactions of —. (Wangerin)...... 054 

' d’ineapplea,Composition of-. (Munson and Tolman). 506 

Pincnc; Action of Bromine on-. Genvresse and Faivre) .. 023 

v //.Piuene and Terniu Hydrate; Some Reactions of -. 

<Dcnaro and Searlata)... 1100 

Derivative, and Production of same. (P) Portclicster 

*• Cheiu. Co. From Thurlow. 648 > 

Hydrochloride; Nitration of -. (Konowalow and 

Kikina) .,.. ^78 

1 Hydrochloride: Protluction of Pure. (P) Chem. Fabr. 

ITerdingen Liennu and Co.. 1101 

9’iriot Oil. See under Oil, Fatty. 

• 1’iperidine; Manufacture of Salt of -. . (P) Bishop and 

Passmore......•.. 163 

• Manufacture of Stablo Salts and Preparations from -. 

(P) Bishop and Passmore. 317 

Pipcridocodide ; Preparation of -. (Vongericliten and 

1 Mailer). 758 

; Pipes ; Means for Locating Leakages in -. (P) Karrer.... 1078 

Porcelain-, for Waterworks. (T.R.).llli 

: Pitch; Coal-Tar-. (Donath and Asriel). 411 

Compounds or Substitutes; Manufacture of -. (P) 

v Wilton. 88 

Determination of Melting Point of -. (Kraemer and 

Sarnow). 201 

Manufacture of-. (P) Wirkner. 1280 

Pitchblende; Emanating Substances from —. (Giesel) .... 322 

Plant for Producer*Gas. (P) Robaon . 1238 

l Plant Tisanes; Extraction of Essential Constituents of-. 

;• (P) Creep. 1063 

* Plants; Action of Constituents of Sulphite Lyes ou -. 

? (Stutter) . 42 

Anaerobic Assimilation of the Higher-,and its Relation 

to Alooholic Fermentation. (Stoklaaa, J61inck, and 

Vitek). 658 

Inver Use in; Occurrence of —. (Kastle and Clark).... 1372 
Medicinal and Textile — in Paraguay. (T.R.) .....— 522 

Neutral Adhesive Verdigris for Treatment of-. (P) 

F&rfoumoux. 377 

Noxious ; Destruction of —. (P) de IstvAnffl ami 

VAsony . 646 

Odoriferous Compounds in; Formation of-. (Charabot 

and Hubert). 879 

OxidisingEnzymesin —. (Aeo)... 117 

Plaster; Colouring of-. (P) Gonnella ... 998 

for Walls, Ac.; Composition for-. (P) Hanxnore. 807 

Hardening ——....... 29 

Manufacture of-from Ctdcjnod Gypsum. (P) Mack.. 952 

Production of-. (P) Bodd... 866 


93 
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Plaster of Paris; Consumption of ■J-— in Hungary. (T.R.)... 1 
Hydraulic l" Escrich—. (van’t Hoff and Just) .... 629 

Productionof — in Canada. (Lang)... 537 

Researches on-. (does) ...565,306 

U.S. Customs Decision ou Ground-. (T.R.). 126 

See aUo Calcium Sulpliate and Gypsum 
Plastic Composition Tor Cotton Mill Rolls. Ac. (P) Hommur.. 86 

Compounds; Productionof-. (P) Luft.1012 

Composition; Manufacture of-. (P) Farbenfabriken 

of Elberfeld Co.1106 

Material; Preparation of-. (Luft). 152 

Material with Zinc Base for Moulded Objects. (P) Bonne¬ 
ville and Co. 1557 

Objects from Peat, Ac. (P) Reif and von Reibuitx. 289 

Substances containing Nitrocellulose; Composition and 

Preparation of-. Comp. Francaise ilia Celluloid ... 1012 

Platinum; Action of Sulphuric Acid on-. (Conroy). 165 

Discharge or Electricity from Hot-. (Wilson). 1247 

Electrolytic Solution of-. (Ruer).. 424 

in the Ores ol the Rambler Mine. (Knight)... 582 

Metals ; Disintegration of Electrically-healed .in Dif 

ferent Gase*. (Holbom and Austin)... 653 

Output of Russia. (T.R.. 1316 

Oxidation of -—. (Wohler)... 1246 

Prints. See under Photographic. 

Productionof in Russia. (T.R.).. 5ls 

Regenerating Catalytic. Masses containing •—. (P) Ba- 

diseho Amlin uml Soda Fab... 628 

Separation of-from other Met 1 1s. (Carmiolwcl).1324 

Separation of Gold from-. (Willstiltter) .. 884 

Spatulas; U.S. Customs Decision on-. (T.R.). 604 

Used in Catalytic Processes; Kestoriug Activity of-•. 

(P) Iniray. From the Furb. vorm. Moistcr, Lucius 
uml Hriining. 

Playertype: Note on-. (Plsyer). 

Plug ; Tap-hole-. (P) Dickey . 

Plumbic Acids Combination of - with Organic Acids. 

(Colson) . 

Acid; Derivatives of-. (Colson). 577 

Poisoning by Carbon Bisulphide. (Haupt) .. 713 

Chronic Sulphite—. (Ktonka and Ebstein). 878 

(l^jad) in Kart lien wait and China Works. (T.R.). 586 

Polarimeters; Improvements in-. (P) Pellin. 236 

Polishing Compound for Metals. (P) Levi. 369 

Polonium. (Marekwald). 1146 

Examination of —. (Giesel). 928 

I’oly azo Dyestuffs. See under Dyestuffs. 

Polymeric Compounds; Splitting of-. (Knimer). 358 

Polysaccharides; General Luws of the Hydrolysis of-. 

(Bourquelot) . 564 

Hydrolysis of-bv Soluble Ferments. (Bourquelot) .. 106 

of High 5!o!ecular Weight; Action of Acids and Soluble 

Ferments on-. (Bourqifelot and HeriKsey). 706 

Pontinnoc (’opal; Chemical Constants of —. (Worstall) ... 1139 

or Rubber Aggiutinant. (Weber) . 219 

Poppy-Seed Oil. See under Oil, Fatty. 

Population of the Principal Countries of the World. (T.R.).. 719 

Porcelain Bodies. (M idler)..... . 1293 

Composition of-for Electrical Purposes. (W alts)- 27 

Furnace for-(P) Goebel. 629,829 

Industry of Bohemia. (T.R.) .. • • • • ..D)72 

Influence of Firing Temperature on Quality of 

(Vogt) ........ 

Influence of Kiln Temperature on Properties of 

(Vogt)....... 866 

Manufacture of—(P) Ritznmrm, Franzek, and Weigl 426 

Manufacture of-in Germany. (T.R.). 1028 

Porcelain; Metal-covered Vessels of-. (P) Storr. 298 

Pitting of — in Glazing. (Thirlot).. 796 

Vessels of-with Celluloid Coverings. (P) boci6WAnon. 

le Carbone. 208 

Set also Ceiamlcs and China. 

Porphyrin. See under Dyestuffs. 

Portugal; Mineral Exports of-. (T.R.) . 

Potash, Cauatic: Manufacture of - by Elcctiolysis. (P) 

Heibting.. 10 Nt> 

Caustic; Production of - by Electrolysis. (P) 8oc. 

Savon FrCres et Cie. . .. 

See also under Alkalis and Potassium Hydroxide. 

Potash; German Production of-. (T.R.) . 1071 

iu Fertilisers ; Determination of —. (Hare) . 6^ 

Manuring Salts; Norwegian—. (Solberg). 

Prussian State Mine of-. (T.R.) . 1310 

Potassium; Determination of—. (Freeh*).... 8® 

Determination of-, Colorimetric. (Hill)..... 

Electrolytic Preparation of-■. (Loren/ and Clark) .... 061 

in Aqueous Solutions; Determination of ——■ (Cameron 

andFailyer) .-.•*,... 

„ Kainite, Ac.; Determination or-. (Passon). 47 

Potassium and Bismuth; New DoubloOxalate of-. (Allan 

and De Lury) ...*.»••«•••••••.«• 1061 

Bichromate! Mechsniam or Reduction of—byttalphn- 

rou,Acid. (Ba»aett.jun.) .... 4*4 

Carbonmte; Electrol.v««ot-. (d»\*or> 33 

Carbonate! Production of - b .' - KbHjtroljrf*. (t*) *eo. 

Savon Prf re» ct Cie.*.. • • • • 108G 


134S 


1080 




















































































































100 


JOUBNAL 07 THX iOOnmr OP CHEMICAL INDUSTRY. 


tS5ti 


PiOB 

Putssilum-eoaf. , ' 

. Carbonate. See also under Alkali Carbonates. 

Chlorate i Decomposition of —. (Soobai) ............ • • 

Chlorate; Electrolytic Manufacture ot-'. (Terauwi) .,35.3 

Chlorate; Electrolytic Reduction of-: 

(V) Burrow*. 38 

' Chlorate: Presonce of Zinc in-. (Vitali).. 288 

Chlorate: Reputed Electrolytic Roduetion ot -. 

.. 215 

, Cyanide: Commercial —: 

(I)oveton) ...* 4#S 

Cyanide: Impurities'in Commercial-. (Mather).'828 

Cyanide; U.8. Customs Decision on . ( l ; ».). 

Cyanide: Silver in Commercial-. (Friedrich). W18 

Ferro- and Ferricyanide; Cliem. Equilibrium Between- 

in presence of Alkalis. (Priul hemrae)..1348 

i Ferrocyanide; Analysis of -—. (Kielbaeuiski). 411 

Ferrocyanide and Fcrricyanide: Action of Iodine on -. , 

(Matuschek) . ...;-••••-,.:— Ur;. 

Ferrocyanide: Determination of-. (I'rud'liomme).... 880 

Ferrocyanldo. .Set- also uruler Prussiatea. 

Hydride and Carbon Dioxide: Combination tictwcen-. 

(Moissan..... 

Hydroxide Solution; Reacting Power dependont on Water 
Corttentof—(Van hoi) 

Hydroxide. See also under Vota«h. Caustic, and Alkalis. 

■ loclide : Electrolysis of Solution of—. (Foerater and 

Gyr). ..mm.• •••• 418 

Magnesium Carbonate; Preparation or-. (P) Salzberg 

work Neu Stassfurt ...... » w 

Permanganate; Action of - on Indigo. (Lang and 

Wilkie)...... 

Permanganate; Metkodsof Standardising-. (Gardner. 

Permanganate Solution; Standardising-——. (Walland) . li t! 
Permanganate: Use of — in v «‘- Estitn. of Iron. 

(Gardner, North, and Naylor) ...•••••••. 

Sulphates: Examination of-. (Stortenboker). 1103 

Potato Spirit. See under Spirit. 

Potato-starch Paste: Action of Malt Diastase on-: 

(Davis and Ling). tojs 

(Ling) . JII5U 

Potatoes as a Source of Wealth in Germany. (T.R.) .. *18 

Pottery; Development'of "Matt "Gian* on-. (Bintis) ... 1048 

, See also under Earthenware. 

Powder: Apparatus for Evaporating Solvent from-. (P) 

Lied bock .. 2 

E. elusive : New-—. (P) Sehneiielin .. 1387 

Grains, Smokeless-, and Cartridges thereof. (1>) Maxim Oil 

Mariufaeturc of Smokeless-. (P) Maxim •••••••. 

- •• Negro-added to the List of Permitted Explosives. 1143 

Smokeless-. (P) Brown...• ,w0 

Smokeless -. and Manufacture of same. (P) Inter- 

national Smokeless Powder. Ac.. Co..... 

Powders: Bronzeorother Metallic-. (P) Soe. A. Baer A Co. 1134 

Nitrocellulose; New Stability Test for —. <»>). 824 

Nitroccliulose: Stability Tests tor -—. (ay)........ oil 

Preservative: U.S. Customs Decision on Antiseptie-. 

(T.R.) . J* 

President’s Address. ”” 

Press for Extraction of Oil, So. (I*) Anderson.1««' 

Pressure-Gauge for Explosives: Recording—. (P) Petavel 

and Bruce-Kingsmill. 

Priestley’s Works; Visit to — .. 

Priestman A Co.; Visit to. .. 

Primers and Caps; Charges for-. (V) Westfahseh Anhai- 

tisehe-Sprengston.••• 

Printers’Hollers: Gelatinous Compound for Making —. (I) 

Dobordo.. •• •• 

Printing and Colouring Apparatus. (P) The Carpet Tarn 

Printing Co. Prom Webb..... 

Apparatus for Textiles. (P) Sanderson . 

Automatically in Colours; Apparatus Tor 

Blnek r f Process'of—V' (P) Farb. vorm. Meister, Lucius 

und Brilning. From Ulneli nnd lussgilnger.1281 

Check or other Patterns on Studs. (P) Mills 

Cylinders for Multi-Colour Printing. (P) M ojciechowak: 1083 

. Industry: Progress in-.during 1002. (T.H.) .. 3-4 

Multf|olourJfcns for —. (P) The Printing Arts Co. 

MnltbCtrfour or Polychromatic-. (P) RudometoH .... 41 

, on Cotton with Indigo and Alizarin. Ac.. Simultaneously. 

(P) Badischo Amlin und Soda Fab................... 1081 

Suitmur Dyestuffs. (P) Chem. l-’ab. vorm. Wei er ter-Meei 417 

Shriooes i. Manufacture and Applwation of-. (P) 

christte .- • •—- — d - •;; ;;, 3 


(P) Oxcn- 


229 

861 

852 

760 


m 


w!fh M ’fu\p^?^yra. l0r (V r ) Ur^Lrt. From the Cheini 

. 

tiw Mofir ......v 5'« 

„ Sulphur Dy'rattffs. (P) Fab. Prod. Cbim. Thann 

; - »» 

Woollen Sluhhlng. (Pi Jlinf. Lyonn. de Mat. Col. 290 

Printing-Ink. See under Ink. 


824 


25 


PABK 

Prize forbenatnrin* Agent for Spirits. 77 ®J 

„ Dust-Arresting Respirator.... 

Prizes for Improved Methods of Manufacturing Varnishes .... 137* 

Proceedings oVthe Twenty-Second Annual Meeting. 840 

Producer-Gas Generators. (P) Schill.. ..* 788 

Gas. See under Gas. 

Propolis; Characteristics of—. (Gresbpfl and Bach). 227 

Protective Composition for Wood, Ac. |P) Stempel.898 

Proteid Bodies. Nitrogen in ; Determination of-. (Oslwrno ^ 

Protelds^Separstion of 'from Non-'nitVogeiious itodiesi 

( F) Carstutrs and The Allrieh Guano Co. 

Protein: Vegetable-. (Nagel) .. 1387 

Protoolysis-, Influence or Oxygon on- in Presence of 

Chloroform. (Malfltano) . 371 

Protocatechuic Aldehyde. Sea under DyestufTa. 

Protocatechuie. Aldehyde; Preparation of . (P) Verley .. 818 

Protopapaverino: Clmraeteristicsof-. (Hesse) ...'..1013 

Prussia; Incandescent Light on State Railways of--. 545 

Potash State Aline in-. (T.H.) ... 

Prussiates, Alkaline: Manufacture of-. (P) Davis.1243 

See also tinder Ferrocyauidcs. 

Pseudoionone: Hydrolysed-, and its Homologues. (P) Soc. 

Chuit, Naur and Co. s8l> 

Pscudopapaverine: Characteristics of-. (Hesse) .1813 

Pulp, Anti-Mould: Preparation of-. (P) Petit . 868 

Industry or Canada. (Lang) ... ?>» 

PaiHir-; Bleaching-. U’) Menzios......... ‘2,108 

Paper-: Blectrolytie Bleach for —. (Neuborgc.) .. 158 

Paper-Electrolytic Blenching of—. (l ore'ifeldt) .... 168 
Paper-; Klectrolytic Treatment of Vegetable Mattirs lor 

Obtaining-. (1*) Hosinarest and Geyer... 

Pajw : ; Fixing th«? Loading Material m-. (i) Lai- 

Vapor-; Manufacture of Bleached-from Cotton-heed 

J'nper-; Manufacture of-from Gorse. (F) Horteloup 


109 


Paper-: Preparation of-. (P) de Montessus de Ballore 

paper-; Helming Krigine for —. (P) Mills ..• •• • • 
Reducing Fibrous Yegetablea to •—• (F) Lake, liom 

...(P) ‘ ll!s. Fibre 


961 

879 ,- 

1146 

487 

817 


646 


989 

824 

892 

768 - 

826 


. 913. 

(P) Milner.. 484 


Stock; Apparatus for Treating -• (I) l ‘ ,l>re 

Stopper Co.... • • • ••• • • v ’ 

Stock; Treatment of-. (F) Justice. It mi The U.S, 

Fibre Stopper Co.•••••••*.*•. }/ w .i 

Strainers for Paper-. (F) OarriCre. 

Straw; Manufacture of-. ( F> Goode . 

wood-: Analysis of-* (Toclu) . J o,f' 

Wood-; Apparatus for Impregnating - ~ ; • (F) Licmiora .iio 

Wood-; Forming -.in Sheets. (F) Hughe*. ^ 

Wood-, from Canada; U.S. Customs Decision on . 

, fp j ........ 

Wood-'; imuortsof— by Spain. (T.H.).. 663 

Wood-; Imports Ilf-liy Yokohama. Japan. (l.K.).... J81 

Wood-: Manufacture of — - . (Fi lArewaen ............. 817 

Wood-; Production or-in Norway m ‘962. (r.R.) .- 

Wood-; Reagents for Meeliauical--. (Wurster). 

Wood-: Statistics ot Swedish-- < LR-). 

Wood-; Swedish Market in —. (r.R.) .. 

Wood-; Valuation of Sulphite-. (hlason). 

Pulverising Apparatus. See Crushing Apparatus. 

Mills for Ores. (P) Elspass. 

Pump; Automatic Mercury Vacuum - 
Pumpkin-Seed Oil. See under Oil. Fatty. 

Purpurogallin. See under Dyestuffs. 

Pnzzuolanas; Decomposition of-lty Sea-Mater. (Bied) .. 421 

PyrazoieSeries ; Investigations in the-. (Knorr) .. 758 

Pyrazolos : Synthesis of-. (Mouroit and llrtu-hm) ........ /85 

Pyrazolone, l.Phenyl-6-Alctbyl-3- and its Derivative!; Pro- 

parationor-. (Mayer)..•••• ** 

Fvrazolones; Substitution Prodhcts of 4-Aniiito-2: S-dunethyl- 
l-phenyl-5—. lmray. iron, I he iarb. vorm. 

Meister, Lucius und Brilning. (P) ....,. 11,7 

Py ridine: Compounds of — with Gold Chloride. (Snag:oi>) 887 
in Aqueous Solutions; Determination of—. (Francois) 1W7, 

Pyrites; Apparatus for Tirying —(P) Clark. Prom tho ^ 

Coal in i Determination of-. (Treadwell and Koch).. 383 

Determination of Sulphur in—. (Lematre). • • 882 

Furnace for Roasting-(P) Benker and Hartmann .. 950 

in Lyons. (T.R.) .. •••••• . ^ 

„ Sulphite Cellulose Factories. (T.R.) *5t 

Smelting of-. (P) Garretson Furnace Co. - From 

Garretson ... 

Pyroratecllin. See Catechol. 

Fyroohemlcal Reactions. (Reach) .. 

Pyrogallol Developers with Canstip Alkalis. (Valenta) .,. t«4,818 

'Reduction of Nitric Onde by Alkaline-(Oppen- . 

lteimer)...•••. 868 

' See under Dyestufls. 

of AlhaU-carth Metal*: Action ot Alka* 
'lffie Mart It Bases on (Detage)... . . 678 
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PAOl 

]>yro)ig»«ou* Add; Purifying and Concentrating-. (P) 

Thompson. Frrtm Gtock. 291 

Acids; Apparatus for Reduction of—(P) Brandt — ion 
l'yromellitlc Add. See under Dyestuff*. 

Pyrometer; Improved——. (P) Arodt. 042 

Pyrotie Dyestuff*. See under Dyestuffs. 

l\yropho*i»horto Add; Transformation of—- intoOrthophos- 

phoricAdd. ((Jlmn) . 40 

I'yrophoaphorous Acid; Preparation of-. (Auger) ... 492 

Pyroptholone *nd its Derivative*. See under Dyestuffs. 

Pyrotechnic*: Preparation of-. (P) Virginia Fireworks 

Ci. From Del Grande. 760 

Pyroxylin Compound : . ^ 

(P) (Celluloid Co. From Stevens . 226 

(P) Schnpphaus. 1254 

(P) Zuhl . 923 


Quarries: Home Office Report and Statistics of-for 1002. 

(T.».). m 

Quebracho Extiacts Treated with Sulphites; Research on -—. 

(Lepetit).*. 753 

Queensland; Production of Tin in-. (T.R.). 52 

Qnillaiaic Acid; Characteristics of—•. (Hoffman).1147 

Quinine Bisulphate; Examination of-. (Bolloni). 108 

Examination of- by Methods of Kffrner and Hesse. 

(Biginelli). 1210 

Carbonate, Hi-. See under Aristoeliin. 

In the Netherlands. (T.R.). 007 

Quant. Separation of Strychnine from -. (Harrison 

and Gair) . 1019 

Statistics of-. (T.R.) . 325 

Quinium: Alcoholic Alkaloidal Extract of Cinchona. (Choay) 1012 
Quiuonochlorimidos. Sea under Dyestuffs. 

Quinonephenol. See under Dyestuffs. 


R 

Radio-active Constituent of Bismuth from Joachtmsthal Pit eh- 

blonde. (Marckwald) . ilio 

Emanation ; Scintillating Phosphorescence of Sidot’s 

Blende caused by-. (Bister and Geitol). 900 

Metallic Coalings. (P-) Lake. From Fabrik Chem. 

Praeparate vou tt. Sthnmer. 3130 

Substances (Radium). (Curie). 1303 

Thorium, (ilolmunu and Zerban). 1 144S 

Radio-Tollurium. (Marckwald). 1140 

Radium and Helium ; Research on-. (Huggins). 889 

Bromide; Oxidising Action of the Rays from-. (Hardy 

and Willeock). 1020 

Decrease in Weight of-. (Dorn). 3212 

Inductive Property of-. ((Beset) . 928 

Salts? Apparatus and Experiments on Properties of-. 

(Branson) .. 1284 

Scintillation of Zinc Sulphide Screens produced by-, 

Revivified by Electricity. (Tommasina). 1310 

Rambler Mine (Wyoming): Platinum and Palladium in the 

Ores ortho-. (Knight) . 582 

Ramie; Bleaching of —~. (P) Jardin. 1127 

Retting of-, and Apparatus therefor. (P) van Steen- 

kiste. 210 

Retting of-with Sea-water. (P) Depetro. 410 

Rare Earths. See under Earths. 

Rattlesnake Oil. See under Oil, Fatty. 

Reactions; Chemical-at Extremely High Ttunperatures. 

(Zeughelis). . 

Rectification ; Apparatus for Continuous-: 

(P) App£. 1253 

(P) Barbet. 923 

Rectifying Apparatus: 

IS! aos 

<p) Huier..“i« 

Red Lead; Influence of Presence of other Metals in Refined 

-—(Hertiofl. H 38 

Reducing Product (Hydnwulphite) ; Production of a-. 

(P) Deacauips .. 93 

Reductases. See under Enzymes. 

Reduction Processes; Kinetics of-. (Goldschmidt). 1070 

Refractory Articles; Manufacture of-. (P) Imray. Prom 

the Carborundum Co. 698 

Material. (P) Aehescm Co. From Acheron.. 407 

Materia ; Artmlaa of(P) Mertbon. 11 W 

(P) Rollings... 1195 

Material for Furnace*, Ac. (P) Esteve.... 1131 

Material; Manufacture of (P) Collin*.. .. 867 

without Roasting. (P) Katcve.1049 

M Aoblion S! 11 . 0 !! 011 ° C From the 

Materials; Ratio . (P) The Btfsie Briik Co?!*:!!!!! 555 


I»AOB 

Refute Destructor, (P) WilUhoar... 568 

Treating and Utilising Town-w (P) WrlghUon . 158 

Rendering Apparatus. (P) Haddan. From Edron ......... 367 

Rennet j Composition of Matter for Use with (P).*Scott ‘ 

and Anderson... 41 

Report of Analytical Commission on Brandy . 453 

„ Commission on Indicators. (Lunge).,. 319 

„ Commissioner* of Customs. (T.R.)...,.. 1263 

Committee on Cyanide Poisoning ... 1)45 

Commit toe 011 International Atomic Weights ....... 349 

„ Council. 841 

„ Inspector* of Explosive* for 1902 ..... 881 

Royal Commission on Sewage. (T.U.).* 447 

„ Treasurer . 842 

on Alkali Work*; Chief Inspector's Annual.. NtW 

„ Fifth International Congress for Applied Chemistry. 

(Kenrick). 1324 

„ Lead P« isoning and Water Supplies. (Houston) .. 607 
.. the Government Laboratory in 1902-3. (T.R.) .... 981 
Hesncotoir.. See under Dyestuffs. 

Research; The Carnegie Trust. 238 

Reserves on Tissues Dyed with Sulphide Dyestuffs. (P) : 

Manuf. Lyon, de Mat. Col...1942 

under Aniline Stwun Colours or Alizarin Colours. (Bettig) 1242 

„ Indigo; Printing-. (Tagliani).. 3083 

Residues of Sugar Factories: Treatment of —. (P) Sudre.. 815 

Resin; Refining of-. (P) Lalanne.1858 

Rirnu; Characteristics ot-. (P) Essterfleld and Aston 874 

Size; Manufacture or-: 

(P) Arledter.. 569 

(P) Erfurt . 757 , 

Trade in -—. (T.R.) . 172 

Varnish; Production of Elastic-. (P) Efrem .. 218 

See aftio Colophony and Rosin. 

Resins; Exudation-. (Bamberger and Rouezoder). 807 

Fossil; Some Chemical Constants of-. (Worsted) ....' 1130 

Iodine-, Saponification-, and Acid Values of-. (Riutling) 428 

Resinous Substances; Synthetical Preparation of -. (P) 

Blumer... 705 

Resists over or under Azo Colours on the Fibre. (P) Oehler 049 

under lndanthrcno Blue. (Rornann). 550 

Respirator; Prize for Dust-arresting.... fits 

Retorts; Composition for Protecting Walls of J -—. (P) 

Carlton...J... 899 

for Distillation of Shale, Ac. (P) Henderson.. 20 

Goa-. (P) Felt and Creene. 365 

Gas; Improved-—(P) Trewby... 486 

Gas; Woikingof-. (P) Comp. Parisionne d’EolairaRe 

ot do CliuulTago par 1« Gaz...:,. 138 

Inclined Ga*-. (P) Stiles...1286 

Vncuum Regenerative —- for Gasifying Coal. (P) Weat- 

plml . 990 

Vertical-for Gas Manufacture. (P) Bueb.. 487 

Retort-Furnaces for Coking Peat, Ac. (P) Laurenius. 1341 

Rhodamino Dyestuffs. See-under Dyestuffs. 

Para- and Meta-. See under Dyestuffs. 

Rhodesia; Cotton from. ... 1192 , 

Riccocarbono; a Binding Material for Fuel. (P) Charlierand 

Lambert. 290 

Rice Oil. See under Oil, Fatty. 

Rock Phosphate. See under Phosphate. 

Powders; Causo of Cementing Value of-. (Cushman) 743 

Rock-Salt Mine in Belgium. (T.R.). 52 

Roentgen Ray Tubes; Use of Chromium and Platinized 

Chromium as Infusible Electrodes in -. (P) 

Guilloz . BCD 

Rontgen Rays; Means for Determining tho Action of-. 

(P) Holzkneeht .12lo 

Roller Mill. (P) Tolhurst and Skinner. 899 

Rosin Sizing for Paper. (Hofman).1362 

See also under Colophony and Resin. 

lloumania; Excise Duties substituted for Octroi Duties in-. 

(T.R.) . 578 

Petroleum Exj*orts of-. (T.Ii.) .1314 

Petroleum industry of-. (T. It.).... 889,1814 

Rubber Agglutinant: Pontianac. (Weber).210 

and Rubber-yielding Plants from E. Africa Protectorate .. 918 

Apparatus for Extracting-. (P) Continental nubber 

Co. From Lawrence. 1200 

Boo ts ; Vulcanising—. (P) Cock burn... 875 

Ccnra-in X iearagua. (T.R.). 887 

-coated Threads; Manufacture of -. (P) Gray arid 

Slopcr. 1250 

Compound of -with Wurtzilite: Composition of-. 

< P) Whitall. From Whitall and Bdson. 1139 

Cultivation of —— in tho Congo Free State. (Bcmelmans) 752 

Deterioration of Congo ——. (Weber).... 152 

Drying of Washed-. (Weber) . 373 

Exports of-from Brazil. (T.R.) . 1268 

Extraction of —. (P) Continental Rubber Co. From 

Lawrence... 1200 

Extraction of — without Solvents. (P) Continental 

Rubber Co. From Lawrence.,.**..>• 1800 

from Mombasa, E African Protectorate.. 210 

Good*: Atoalyrisof-. (Weber). 47 

Gtwyale; Characteristic* of.. 1838 

' Guoyule-in Recovered Rubber. (Weber) .115b 

in New Caledonia. .... 1358 
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PAG* 

flubber-coaf. 

f nduntry of the Federated Malay States. (T.R.) .. 131fl 

Landolphia; Production of—in Uganda. (T.R.). Ml 

oftlie Philippine Island*. (Sherman)...;.,. 706 

•Plant of the Lower Congo. (Wilderoan). W8 

Production of Brazil. (T.RA . 877 

Production of Senegal, (T.R.) ....11W 

•Production of i he World. (T.R.)...13lfl 

Recovered ; U.S. Customs Decision on—*. (T.R.) . *25 

Recovery of-. (Polftry)... 76*2 

Henning of Crude -. (P) Continental Rubber Co. 

From Lawrence..*••••• • • 1*®1 

School for Study of-in the French Colonies. (T.R.).. 121/ 

Substitute for —: 

(P) Continental Rubber Co. From J.diwrence.1301 

<P) Reid. 700 

Tax Law in Brazil. (T.R.). 1*<W 

Trad© of Brasil. (T.R.). 8«2 

Trade of Uganda. (T.R.). 977 

-Tree Planting in the Enst. (T.R.). 1217 

Trees; Latex Canals of-. (Lcoomte) .. 3C1 

lirceolaKaculenta— from Burma.•••••:. 

Use of Chloral Hydrate in Analysis or-. (Weber). 570 

Vulcanisation by means of Recovered. ... 1300 

V ulcanisation of-: 

(P) Gray .. 502 

(P) Soe. Geoffrey and Delore. 10M 

Vacuum Drying of Washed-. (Weber). 219 

Waste; U.S. Customs Decision on. (T.R.).1150 

Waste; IT.8.Customs Decision on Vulcanised-. (T.R.) 17‘2 

See also under India Rubber and Caoutchouc. 

^Rubidium-Ammonium: Preparation nnd Properties of -. 

(Moissan). 704 

Rubtes, Artificial; U.S. Customs Decision on-. (T.R.) ... 1028 

Rue; Essence of-. and Reset ions of the Ketones it con¬ 
tains. (Mannich). 228 

Russia ; Alcohol Densturstion in-. (T.R.). U 60 

Aniline Colour Industry of-. (T.R.). 1815 

Cement Industry of-. (T.R.) . 975 

Chemical Industry in-. (T.R.). 515 

Chemical Industry of-in UM'2. (T.R.). 786 

Copper in Siberia-. (T.R.). 249 

Dividends of Chotnical Works in —. T.R.). 1263 

Mercury Production of-for 1902. (T.R.). 440 

Naphtha Deposits Discovered in Asiatic-■ (T.R.). 661 

New Customs Tariff in—. (T.R.) ...». 248.861 

New Sugar Law in-. (T.R.). 979 

Platinum Output of-. (T.R.) .1310 

Platinum Production in-. (T.R.). 51s 

Potato-Starch Machinery in-. (T.R.) . 387 

Sugar Production of-. (T.R.). 251,891 

Ruthenium Silicide; Preparation nnd Properties of ——. 

(Moissan and Manchot). 1132 


s 

Msccliarimcter; Construction of a-. (P) Nelson. From 

Lyons. 822 

Raccharjmeters; Improvements in —. (P) Pellin. 230 

Saccharin; Compounds of-with Ammoniacal Compounds. 

(P) Givaudan. 817 

in Beer, &c.; Detection of-. (Boucher nnd De 

Boungne). 653 

Manufacture and Pun first ion of-. (P) Jackson and 

Pennington. 378 

Manufacture of-. (P) Barge and Givaudan. 3866 

Regulations on-in Germany. (T.R.). 666 

Manufacture of — -. (P) Mills. From Barbier. 125(1 

Saccharine Juices; Defecation of-. (P) Hignetto. 1090 

Juices; Extraction and Utilisation cl -. (P) 

Montupet .1097 

Juices from Plants and Roots; Extiaction and Utilisation 

of-. (P) Montupot. 1658 

Juioos; Purification and Concentration of -. (P) 

Besson. 706 

Juices is Purification of-: 

fP) Hignette. 920 

tP) Raison sociale Martens and Co. 920 

VP) Soo. Agricole J. Jaluzot et Cie. 1058 

Juices: Purification of — by *• Sulphocarbonation.” (P) 

Wolsberg. 3057 

Juices; Separation of Mattel’s Useful in Agriculture from 

-. (P) de Lewicki. 1301 

Liquors from Centrifugal Machitics; Collecting tlio -. 

(P) Winter. 1058 

Plant; New-. (T.R.). 1113 

Solutions; Clarifying-. (P) Denting. 1142 

Solutions; Treatment of-. (P) Vaaseux.. 564 

Saccharotnycea Aplculatus; Spore Formation of -. 

(Lindner) . 1204 

Saccharomyces; Use of — in Distilling. (Alliot) . 483 

Saccharose in Almond Oil. (Valid©)... 149 

in Oleaginous Seeds, and its R61e in Formation of Oil. 

(Valtee)........ 427 

Safety-valve for Autoclaves. (Actienges. ft*£nllin-Fab.) — 854 

Sago; Characteristics of—. (Ballard)...,.. 707 

Flour: U.S. Customs Decision on-. (T.R.)... 53 


j PAG* 

I St. Domingo; Copper Deposits in ■—. (T.R.) .1216 

’ St. Louis Exhibition ; Development of the.. 889 

Sake; l r .8. Customs Decision on Japanese-. (T.R.) . 721 

Salicin; Extraction of — from Red Osier Bark. (P) Crispo 709 

i iu Willow Bark ? Location of-. (Brown).,. 548 

8alicylic Acid ; Alkali Salts of lllethylenedi* -—. (P) 

Summers...• ■ • . *}® 

Alkaline Earth Salts of Methvlenedi-. (P) Summers 110 

Alkylnxy&lkylidene Esters of -. (P) Farbenfabr. of 

Elberfeld Co. From Callsen. 1806 

Decomposition of-by Mould. (Lott). 198 

in Win*8, Ac.; Determination of-. (Harvey). 167 

Metallic Salts of Methylonedi-. (P) Summers. 110 

Occurrence of-in Fruits. (Traphagen and Burke).. 560 

; Salmon Oit. See under Oil, Fatty. 

Salol; Enzymic Hydrolysis of—~. (Posxi-Escol) . 713 

U.S. Customs Decision on-. (T.R.). 833 

Suit: Apparatus for Washing-. (F) Butin..••••«••• 

Common ; Manufacture of -. (P) Salinen Direction 

Lttneburgand Sachse.• • •• •. 212 

1 Competition of British-in Germany. (I.tt.) ......... 976 

- Liquor (Bittern); U.S. Customs Decision on-. (T.R.) 930 

! Salts, Alkaline ; Electrolysis of-. (P) Wilderman. 637,703 

Australian Customs Decision on-, (T.R.). 521 

! Cerous ; Autoxidation of—. (Engler). — 969 

| Colloidal - of Heavy Metals. (P) Ellis. From Chora. 

Fab. von Heyden Act. Ges.*••• 186 0 

Hydrated; Peculiar Property of certain -. (do 

Sohulten) . v .. 950 

Influence of Small Quantities of Water m Inducing 

Chemical Roaction between. (Perman) ....... ***- 

Metallic; Increase of Oxidising Action of-in Presence 

of Bases. (Sehaer). U(b 

Saltuire ; Visit to. ... 

Saltjietre; Chlorates and Perchlorates in Refined.. 824 

Sarabucus Raoemosa Oil. See under Oil, Fatty. 

Sand, and Fireproof Stones made therefrom; Relations 

between Composition of-. (Mtlhlhacuser). 1244 

Sand-Bricks; Note on Manufacture of-. (Peppel) .1048 

Apparatus for Making-. (P) Lcet.•••«• 30 

Sand-Scourer; Continuous and Methodical—-. (P) Dejust 1181 
Sandstone. Artificial; Research on Manufactuie of — 

(Peppel). 

Manufacture of Artificial-. (Peppel) . —' 

Sandal-Wood Oil. See under Oil. Essential. 

-Trees; Spike Disease of—-. (T.R.) . *31/ 

Sandarnc Oil. See under Oil, Essential. 

Santonin; Fusion of Typical Derivatives of-. (Bertolo).. 5<>9 

Group. See under Dyestuffs. 

Sap Brown; U.S. Customs Decision on-. (T.R.). BIS 

Saturator with Sprays for Aeration of Wines. Ac. (P) 

Planeur . ITU 

Saturators for Manufacture of Ammonium Sulphate. (P) 

Standfast. 10ft0 

Saville Shaw Medal; Presentation of..1177 

Schlieper’s Theory of the Formation of Turkey-Red. (Persoz) 904 
Schlositig’s Method for Determination of Nitrate Nitrogen in 

Presence of Organic Matter. (Liechti and Ritter) ... 824 

Scholarship; Carnegie Research — . 

School; Technical High-for London. 8^9 

Schroeder Contact Process of Sulphuric Acid Manufacture 

(Meyer, Stone, and Reese). 34s 

• Scientific Apparatus; U.S. Customs Decision on —-• (T.R) 982 

Instruments; U.S. Customs Decision on-. (T.R.) 820,1022 

Scopolamine Derivatives. (Schmidt.). 161 

Scouring Machine for Fibrous Substances. (P) McNaught.. 739 
Screens, Coated Paper Fluorescent; U.S. Customs Decision on 

-. (T.R ) . 721 

Seaweed ; Extraction of Glutinous Material from — . (P) 

Herrmann.• •••• 152,1096 

Products from-for Dressing Textile Materials. (P) 

Krelting. 793 

Seeds; Extraction of Oil from-. (P) Stephenson.1299 

Selenium in Coke. (Smith) ., --........;••••••••% 

in Organic Compounds ; Determination of-. (Frerichs) 112 

Separaiion of-from Tellurium. (I’olllni). - 1257 

Selenyl Chloride; Action of-on Mannitol. (Chabrid and 

Bouchonnet). 58* 

Senegal; Eubber Production of-. (T.R.).1159 

Sensitisers; Theory of Chemical-in Photography. (Lttppo- 

Cramer)... 184 

Separating and Purifying Apparatus. (P) LUline.1078 

Apparatus: 

(P) Bamber and Roger. 5*4 

IP) Bardolle. 20* 

(P) Getisman. Prom Hultgren.S7« 

(I- Goyder and Laughton. 1183 

(P) Guttner. 085 

(P) Hardwick. 898 

IP) Herlitschkit. 890 

(P) Lucas and Joppaon. 485 

(P) Marks. PromBlano. 287 
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faq* 

Separating Apparatus— coni. 

(P) tlhisaon. 2*8,518 

(P) Patterson...*. 859 

(P) Pott and others. 354 

(P) Reese. 754 

(P) Smith. 544 

(P) ThcUcn. 987 

(P) United States Daly Manufacturing and 

Machine Co. From Pi hi. 618 

(P) Yoiry and others.1078 

(P) Wheelwright. 288 

Apparatus: Centrifugal-: 

(P) Bamher. 1188 

(P) Boult. From the Ramosohl and Schmidt 

Aktienges. 878 

(P) Christenson. 11*5 

(P) Duncan and Sherriff. 899 

(P) Giittner and Baeger. 1283 

<P> Hull. 130 

<P) Kessler. 988 

(P) Kochkum, jun., and Oblsson. 1121 

(P) Kochkum, jur.., and Ohlason. From Rcnnerfelt 1361 

(?) Macfarlane. 987 

(P) The De Laval Separator Co. From Berrigan... 41 

Apparatus; Froth Condenser lor-. (P) The Bergli 

Clarified Milk Co. From Bergh. 108 

Apparatus (Sugar). (P) Hampl. 220 

Serum and Blood ; Prweivation or-. (P) Halui. 375 

Sexamd Oil. S?e under Oil. Fatty. 

Sewage, Acid Iron ; Action of the Septic Tank on-. (Kin- 

nicuttand Eddy). 810 

Apparatus for Distributing —. (P) Adjuris. 508 

Apparatus for Distributing-in Tanfcii. (I*) Candy.... 818 

Apparatus for Distributing or Sprhikling-. (P) Candy 708 

Apparatus for Purification of-: 

(?) Candy. 377 

(P) McClintoek. 314 

Apparatus Tor Treating and Utilising-. (P) Wood... 1145 

Apparatus for Treatment of-. (P) Killon. 41 

Biological Process for Purifying-. (P) Werner and 

Candy. 508 

Clarifying and Disinfecting-. (P) Burme’ster. 757 

Distribution of —. and Appliances therefor: 

(P) AUiott and Ransom. 314 

(P) Willeox and Kaikes. 314 

Distribution of —- on Bacteria Beils. (Thresh and 

Priest). 10(19 

Distribution of-on Filter Beds. (P) Parker. 159 

Precipitant for Purifying -. (P) Ln Demand and 

G on tier re. 508 

Purification of-: 

(P) Biohen. 1302 

(P) Pottier. 960,1062 

Reduction of Nitrates by-. (Letts, Blake, and Tot ton) 1806 

Report of Royal Commission on-. (T.R.). 447 

Sludge; Destructor for-. (P) Lord. 816 

Sludge; Treating-for Production of Manure. (P) 

England. 508 

Tanks lor Filtering-. (P) Dige.. 708 

Treatment of-. (P) Crossfield and Marked.1011 

Shale Oil. See und&i' Oil, Hydrocarbon. 

Sheep Dips; Carriage on-. (T.R.)...1113 

Committee on-. (T.R.)..... 521 

Manufacture of-. (P) Clark and Harris. 43(1 

United States Customs Decision on-. (T.R.).... 666, 1032 

Sheepskins; Extraction of Grease from —(Eitner) . 1007 

Shell; Substitute for-. (P) Soc. Anon. L’Oyonuaxienne.. 104 

Shellac; Analysis of - —. (Parry). 320 

“Shihori a Japanese Dyed Stuff. (T.R.). 662 

Shoddy Waste; United States Customs Decision oil-. 

(T.R.). 1071 

Shu-yu Oil. See under Oil, Essential. 

Siberia; Asbestos Discovered in-. (T.R.). 720,975 

See also under Russia. 

Siccatives; Manufacture of—(P) Trainc. 752 

Sicily; Asphalt Exports of-. (T.R.).HU 

Products of-. (T.R.). 1113 

Sulphur Production or-. (T.R.). 1112 

Sidot’s Blendei; Scintillating Phosphorescence of-caused 

by Radio-Active Emanation. (Elster and Qeitel)_ 909 

Sierra Leone; Fibres from.. 737 

Silicamido Preparation of-. (Vigouroux and Hugot)...! 887 

Silicate Cotton. See Slag Wool. 

Silicates; Constitution of Certain-. (Simmonds). 1801 

Research on ——. (Jordia and Kanter). 909 

Reviving of Hydrated-. (P) McKerrow. 640 

0 ... Simplification of Analysis of-. (LeclCro). 926 

Silicic Acid in Presence of Tungstic Acid; Determination of 

- (Friedheim).. gg 3 

SUicide*. Metallic; Applications of-. (P) JTouve. 1086 

Silicimide ; Preparation of(Vlgoureux and Hugot) .... 887 

Silicon; Influence of —- on Iron. (Baker).... 1050 

Manufacture of-from Alumina Silicate. (P) Homan . m 

Silicon Carbide; Use of -— in 8teel Manufacture . 556 

"IT in Sp mbi S^ tion with Oxygen 
i>wwJ?£« 0arb ? n A Juftice. From The Acheeon Co.,.. 748 
Production of Compounds Containing, (T) Acheson Co. 

iri!om4clieson,,.,,,,„,„,, MM , M , t>t4Mti 500 1 

State of Combination of — In Iren. (Naske)*.' IV.IV/.V/, 009 


rx Gl 

Silk; Action of Hydrofluosilicicand Hydrofluoric Acids on-. 

(Gnebmami Wel»er).... „„ 968 

and Cotton Fabrics; Dyeing Mixed -with Sulphide 

Dyestufft. (P) Actienges. far Anlliu Fab. .. 1044 

Silk j Artificial —: 

(P) Bernstein. . 24 

(P) Chemical Products Co. From Mork, Little, and 

Walker. 24 

Artificial; Machines for Manufacture of-. (P) Strehl* 

enert. 1345 

Artificial, Manufacture of-in Germany. (T.R.) i.... 1266 

Artificial; Preparation of Collodion for Manufacture of 

(P) Doug**. 91 

Artificial; Properties of.. 293 

Decoration of Unbleached-. (P) Cadg6nc. 23 

Determination of Weighting of—. (Zell). 825 

Economy of Tin in Mordanting-. (Hoermanu). 1344 

Effects; Imitation-by Embossing and Printing. (P) 

Soeiote CotonniCro H. (idiot ..;. 905 

Fabrics; Employment of Nitroso Blue on-. (Sif- 

fcrlen) . 737 

Filament!*, Artificial; Apparatus fer Production or-- (P) 

General Artificial Silk Co. From Ryan and Waite .... 94x 

Formation of Spots in-. (von Georgevies and Milller) 362 

* Formation of Slams on — : 

(Guehui). 415 

(Sisley). 622 

Goods; Causes of Stains on-: 

((inch in). 1344 

(Coining). 293 

(Sisley). 203 

Inorganic Weighting Agents in; Determination of — 

(Gnelirn). 96.x 

MordanUng-with Titanium Salts. (Hurst). 5*9 

Raw ; Adulteration of-with Fat. (Gnehm). 415 

Removing Weighting Agents from-. (MUllor),022 

Threads. Artificial; Making Brilliant-. (P) Sioerk .. 949 

Treatment of-. (P) Bredonx. 551 

Viscose-. (Silvern and Mach). 360 

Weighting Ageuts in Loaded; Determiuution of -. 

(Ria). 928 

Yarns. Imitation; United States Customs Decision on 

(T.R.). 171 

Silks; Stains which Form on-Spontaneously. (Mamas). 491 

Silver; Colloidal-: 

(Hanriot). 8)J7, 928 

(Kiiswert). 49.49 

Colloidal; Preparation ol -. (Danlos and Cothereau) 315,514 

Colloidal. See also Collargol. 

Composition for Coating Metal with-. (P) Kendal... 65S 

Electrolytic Determination of-. (Arth and Nicolaa) . 884 

Extraction of-from Ores. (P) Marks and others.1001 

Extraction of - from Slimes. (P) Treanor. From 

Terry, juti. 870 

German ; United States Customs Decision on- (T.R.) 664 

in Commercial Potassium Cyanide. (Friedrich) . 101H 

Ores containing Copper and Antimony; Determination 

of-. (Prost and Lecocq). 1066 

-Lead Smelting; Modem-. (Dwight). 100 

-Plating; Mixture for-. (P) Nchiele.*.. P7 

Reducing and Separating-. (P) Gutman.. 801 

Separation of - from Antimony, by Electrolysis. 

(Fincher). 1258 

Separation of-from other Metals. (Carmichael)...... *324 

Separation of-from Selenium ; Electrolytic. (Smith) 1150 

Separation of-from Tellurium ; Electrolytic. (Sijith) 1150 

Silver and Sodium Thiosulphates ; Double Salt aof-. (Gild* 

ickn). 881 

Bromide; Characteristic Klleet of Pressure on -. 

(Kder). . 379 

Bromide Gelatin; Diminut ion of Sensitiveness of - by 

Hydrogen Peroxide. (Liippo-Cramcr). 1101 

Chloride; Solubility of-in Presence or Mercury Salt*. 

(Finzi). 494 

Compounds; Pre*ervation of-. (P) Efron. 298 

Iodide; Double Salt of-. (Strdraholm). 229 

Iodide; Photo-Chemistry of-. (Lfippo-Craraer). 759 

Nitrate and Formaldehyde; Reaction between 

(Vanino) .1261 

Salts; Reaction of Sodium Hydrosulphite on—*. (Brunck) 710 

Sulphide in Mixtures; Action of Hydiogen on -. 

(Pclabon). 383 

Sulphi te; Extraction of — from Ores. (P) Delprat.... 1001 
Sitosterol, a Possible Test for Maize Oil. (Gill and Tufts) ... 513 

Sizing and Sizing Materials. (Stocks and White). 4 

Composition, and Production of same. (P) Casein Co. 

From Dunham. 1145 

for Yarn or Thread. (P) Fredenburgh . 789 

Rosin-. (Hofman). 1882 

Skein-dyeing Machine. (P) Fletcher. 788 

Skins; Apparatus for Dyeing-. (P) Aubrey. 788 

Depilatories for Removing Hair irom —. (P) Boult. 

From .. 910 

Dyeing of-. (P) Drebor. 906 

Preparation of-with the Hair on-. (P) Dolat .... 1800 

Sheep-and Lamb*; Tanning of....... 1801 

Soaking and De-liming-. (P) Ca*tet». 219 

Tanning of-. (P) Pilar . 87 

Treahnentof-. (P) Peter.......... 758 

See also Hide*. 
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Skunk Oil. See under Oil, Fatty. 

Slog} Apparatus for Generating Steam from Hot-. (P) 

Mitchell. Prom Seymour.... 302 

Basic i1U.8. Customs Decision on -, JT.R.). 1029 

Blast-Furnace; Constitution of-. (Znlkowski) . 146 

Blast-Furnace; Portland Cement from -. (de 

Schwarz)... 697 

Blsst-Fumace; Reduction of-. (P) Francois. 1088 

Blast-Furnace; Dae of —— as Iron Portland Cement. 

(Jantzen).,,. 697 

Blast-Furnace; Vaporisation of-. (Osann) .1089 

Blast-Furnace; Treatment of-. (P) Paasow.. 999 

-Bricks; Colouring of*-. (P) Pnvrel .1245 

-Ousting Machine. (P) Heyl and Patterson. From 

Rhood....,. ... 96 

Cement. See under temcut. 

Manufacture of Imitation Basic-. (P) Reese. 37 

-Meal: Determination of Free Liine in Thomas -. 

(Blsehoff) . 166 

Portland Cement from •—. Report on.. 951 ! 

Steam Generator. (P) Mitchell. From Copeland. 83,33 

Utilising the Heat of-. (P) Mitchell and Copeland .. .'102 

-Wool; Manufacture of-. (P) Ingham. 214 

Wool; U.8. Tariff Decision on. (T.R.). 664 

Slate Waste; Utilisation of-. (P) Hcrmant. ^99 

Slates, Artificial; Composition for Manufacture of -. (P) 

Illcmun... 698 

Slimes; Desulpliurisation of - by Heap Roasting. (Hor- 

wood) . 999 

Electro-Magnetic Treatment of-. (P) Leusclmcr_ 35 

Lead Smelting of Zinc-Gold-. (Tavener) . 30 

Treatment of-by Cyaniding. (Mumford) . 10U0 

Sluice for Catching Fine Gold. (P) Roso Gold Reclnmu- ; 

tion Co. 97 

Smelling Salts; U.S. Customs Decision t»u-. (T.R.). 824 

Smelting; Hot-Blast - for Elimination of Arsenic. Ac.. 

from Copper Mattes, and Production of Lead. 

(Bretherton) .. 1295 

Process of-. (P) Knudsen. 423 j 

Smoke; Apparatus for Purifying-. (P) Backeljnu. 86 ! 

-Generator. See under Explosives. j 

Soaking Apparatus. (P) Alliott. 287 

Soap ; Antiseptic and Antiparasitic-. (P) Schoxvalter ... 640 

Apparatus for Manufacture of—. (P) Cavcnugh. From 

Sch wee h lor.. 372 

Apparatus for Manufacture of Soft-. (P) de 1’Isle and 

de Granville. 218 

for Removing Grease from Objects. (P) Soci6c6 Thibaud 

otCie. 218 i 

• Glycerin in; Determination of-. (Martin).1259 

HintsTor Exporters of-. (T.R.) . 665 

Hygienic ; Manufacture of-. (P) Zadig. 561 

in Lyons. (T.R.) . 1630 

Leys containing Glycerin; Apparatus for Concentration of 

(P) Sauso. 1095 

Manufacture in Marseilles. (T.R.,). 1030 

Manufacture of-. (P) Dreynmrm. 150 

$ Manufacture of-in Canada. (Lang). 531 

or Soap Stock; Manufacture of-. (P) Barker.1055 

Shaving; Use of-;—in China. (T.R.).1159 

Solutions ; Viscosity of - a Factor in Oil Analysis. 

* (Sherman and Abraham). 3163 

•suds; Treatment of Hot Refuse -. (P) Turner and 

Akcro.vd. 1299 

Tablets, &c.. Apparatus for Moulding, Stamping, and 

Wrapping-. (P) Jamieson . 35 

Tablets; Perfuming of- by Absorption. (P) Pierce 

and Warwick. 561 

Vegetable Powder as a Substitute for-. (P) Ribard .. 1250 

Soap® containing Petroleum; Manufacture of -. (P) 

Society Daum et Cie. 150,428 

Disinfectant-. (Tonzig) . 372 

Formation of -, from Hydrocarbons in Petroleum and 

Vaseline. (P) Renlc. 218 

Separation of Hydrocarbons and Oresols from -. 

(Sehmatolla). 885 

Toilet-at Wuchow, Chino. (T.R.). 933 j 

‘ Transparent Glycerin”; Manufacture of -. (P> 1 

Ruch. 918 

Soap-like Remedy from Fresh-water Limestone (TutT-stone). 

(P) Fischer. 802 

Soda, Aoetate of; Bianufacture of-. (P) General Chem. 

Co. From Grosvcnor.1243 

-Aah Dust; Apparatus for Retaining --, (P) Waern. 

From Carlon. 696 

Caustic \ Apparatus for Producing - by Electrolysis. 

(P) Moore Electrolytic Co. From Allen and Moore .. 99 . 

Caustic t Electrolytic Production of-: 

(F) Ferrand. 1045 

fP) Heibling. 1086 

(P) Soc. 6avon FrOres et Cie... 1086 

Caustic; Influence of Impurities on Yield of-. (Walker 

oqd Pater*?!!) . 949 

Caustic; Manufacture of-: 

CP) Dolbear ..... 1291 

(P) United Barium Co.....1086 

(P) WaHtcr and Steele . 93 

u Caustic. See also Under Alkalis and Sodtfm Hydroxide. 

I, Cleaning of.— ; . (P) Gill 0 . 627 

Crystals; Australian Tariff Decision on-. (T.R.). (102 
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Soda—emsf. 

Manufacture of-Klecfcrolytically. (P) Soc. des Prod. 

Chins, de Mareeill^-l’JBsfcaque...1243 

Market; The-. (T.R.... 517 

Natural Deposit* of-in Egypt. (Bryant). 78ft 

Natural; Treatment of-. (P) Naumann. 494 

See also under AlkaK Carbonates and Sodium Carbonate. 

Sodium ; Action of Hydrogen on-. (Holt. juu. 1 . 883 

Amalgam; Electrolytic Preparation of-. (Shepherd). 371 

Electrical Production of-. (P) Ewan. 804 

Manufacture of-. (P) Cassel Gold Extraction Com¬ 
pany . 1094 

Sodium Acetate; Solubility of —— in Water and Alcohol. 

(8<-hiavon)... 553 

Aoetate; Use of-in Dyeing. (Prud’homma). 210 

Acetylsalicylate. (P) Cbem. Fab. von. Heyden. From 

noifert and Engolhardt... 1207 

Bicarbonate; Transforming-into Sodium Carbonate 

(P) Hooker. 297 

Bichromate; Manufacture of -. (P) Spence and 

others.. 627 

Carbonate; Decomposition of Dissolved-. (Kiister and 

Grtiters). 417 

Carbonate; Production of-: 

(P) Hansen. 1130 

(Solvay).,. 830 

Carbonate : Production of-by Electrolysis. (P) Soc. 

Savon FrCres et Cie. 1086 

Carbonate, Sodium Bicarbonate, Carbon Dioxide, and 

Water; Equilibrium in Iho System-•. (McCoy),.. 626 

Carbouate Solutions ; Liberation or Carbon Dioxide from 

-. (K(lster). 99 ft 

Carbonate. See alto under Alkali Carbonates and Soda. 

Chlorate; Decomposition of-. (Scobai). 1044 

Cyanide; Manufacture of-. Roesslcr and Hasslaeher 

Ohpm. Co. From Hoossler. (P). 93 

Hydrosulphite; Reaction of - on Metallic Salts. 

(Brunek). 71 a 

Hydroxide ; Electrolysis or Fused-: 

(Hambuechen) ..135ft 

(Loren*). 424,63ft 

Hydroxide Solution; Reacting Power Dependent on 

Water-Content of-. (Vaubel). (556 

Hydroxide. See also under Alkalis and Soria, Caustic. 

Hypochlorite; Electrolytic Production of -. (P) 

Ferrand. 104ft 

Hypochlorite; Manufacture of-. (P) Conroy and 

others. 907 

Hypochlorite; Solid-. (Muspratt)... 591 

Merc*riodi 8 ulphophenate. See Hennophenyl. 

Nitrate Bags; Now Tare on-. (T.R.). 1157 

Nitrate ; Montgomery's Report on-. (T.R.). 931 

Nitrate; Statistics of-. (T.R.)*. 119 

Nitrate. See also under Nitrate. 

Nitrite; Analysis of-. (Wegner). 653 

Nitroprusside; Toxicity of -. (Fonzes - Diacon and 

Oirquet). 887 

Oxalate; Use of-in Volumetric Analysis. (Sbrensen) 101ft 

Oxide ; Manufacture of-. (P) Basle Chemical Works. 

From Bischler. 865 

Oxide; Production of-. (P) Soc. Badische Anilin and 

Soda Fabrik ... 495. 796 

Percarbonute, Solid; Direct Manufacture of-. (P) 

Bauer. 1194 

Perchlorate; Decomposition of-. (Scobai). lo 44 

Peroxide ; Preparation of Hydrated-. (P) Bauer.... 26 

Peroxide ; Production of-. (P) Baker and Bunvell .. 1139 

Sulphate; Manufacture of -. (P) Luko. From 

Oehler. 93 

Sulphate; Properties of Solution of --. (Mario and 

Marquis) . 419 

Sulphate. See also under Glaubor Salts. 

Sulphide, Crystallised; Manufacture of-. (P) Dron- 

vilie. 554 

Sulphide ; Manufacture of Concentrated-. (P) Weis- 

berg. 866 

Snlphito; Obtainmont of-. (P) Wing.1292 

Sulphito ; Official Quant. Test for-. (Garsed). 437 

Thiosulphate; Action of Hydrogen Peroxide on —r-. 

(Willstatter). 864 

Sod Oil. See under Oil, Fatty. 

Soil Extracts; Potassium in-. (Hill) . 1152 

Solanine; Examination of —. (Zeisel and Wittman).1805 

Research on-. (Hilger arid Merkens). 1146 

Solar!nation. See under Photography. 

Solder; Composition of — t 

(P) Baldwin. From Nelld and Campbell. 423 

(P) KUppers .1091 

for Aluminium: 

(P) Millet .. 559 

(P) Neild and Campbell. 215 

(P) Rice and Monk .. 55S 

for Aluminium, and Application thereof. (P) MoArthur. 1051 

„ Aluminium and its Alloys. (F) Pelletier and Sem- 

prun. 801 

„ Cast-Iron. (P) Huth,.,. 014 

Solders for Aluminium. tP) SooirttO Qaly et Rain.,.,.. 98 

Soldering Composition, and Manufacture thereof. (P) Norton 

ahd-Dary ............... ...1354 

CototKHtftldn; Liquid —(P) Cullman# and Bormann .• 1052 
^ Sticks 5 Composition for Making -—. (P) Flanigan..... 147 
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Solids i Drying — with Absorbent*. (P> Morel ......... .... #88 

Obtaining-in • Dry .P«rou» State- (P) Comp, Iwi, log 

Separation of — from Liquids. (P) fwhiiler1237 
Sufface Flow In C^ttSfUnn—- under Mechanical Pi»- L 

tnrbance. (Beiloy).......1107 

Surface Structure of <■—■*•$ (Beilby)..1168 

Solution*.Alkaline; gtetoroijgsof —(P) Gourwitch.... 037 

Aqueous and Alcoholic; Drying of- iu Vacuo, (1») 

Passburg.*... 1007 

Clarification of--■ (P) Doming....11« 

Concentration and Decomposition of-Simultaneously. 

(P) Schmitz. #1 

Concentration of —; 

<P) Garber. W* 

<P) Hemingway .• •«>•••••. 795 

Concentration of-by Freezing. (Monti). 1**98 

Electrolysis of Aqueous-. (FrenzeD.••••••;* 910 

Rapid Preparation of Dilute-from Substances Soluble 

with Difficulty. (Soc. Kopp and Joseph) .. 1101 

Recovery of Matters Removed during Evaporation of-. 

(P) Soc. Xhigncsse and Maohero 2 . 1248 

Saline; Electrolytic Decomposition of-. (P) Penobscot 

Chemical Fibre Company. 1034 

Saline; Treatment of-. (P) Trantour. ($90 

Solvents, Vapours of Volatile : Recovery of-. (P) Fobvro 1207 

Soot: Manufacture of-from Tar. jP) Wegelin.1190 

See aUo under Carbon Black and Lampblack. 

Sorghum; Hydrocyanic Acid in-. (81ade).... 228 

SoufrR*re; Composition of Volcanic Ash from La-. (Kauf¬ 
man n) ...». 4 

Spain; Arsenic in Barcelona. (T.R.). 1°27 

Asphalt and Cement in Barcelona. (T.R.).,.1028 

Cement Manufacture at Guipzcoa. (T.R.). 249 

Coke and Bye-Products at Bilbao. (T.R.). 248 

Duty on Aniline Oil Drums in - . (T.R.) .... 788 

Hematite Pigment in-. (T.R.). 518 

Insecticide wanted at Seville. (T.R.). 892 

Iron Ores at Bilbao — (T.R.) . 249 

l^ad Smelting In-. (Eriksson)... 1295 

Minerals in Bilbao District-. (T.R.). 250 

Starch Imports of Malaga-. (T.R.). llflO 

Superphosphates at Bilbao-. (T.R.). 249 

Wood-Pulp Imports of —. (T.R.). 006 

Zinc in Santander- (T.R.) . 250 

Sparteine; Characteristics of-and Action of Reducing 

Agents on——. (Moureu and Valour) . 1305 

Examination of-. (Moureu and Yalenr). 901 

Sulphate; Composition and Titration of -. (Moureu 

and Valour).......1303 

Spectra I ographe " Method of Dyeing-. (P) SlOckfhrberei. 

Zurich. 1083,1201 

Spectra; Vacuum Tube for Production o f -. (P) Goet/.o .. 1309 

Spectroscopic Method; A New-. (Werner von Bolton)... 1311 

Spelter in Europe in UM)2. (T.R.). 250 

Manufacture of-from Zinc Ores. (P) (Pichor).1002 

Production ot the World. (T.R.).,.. 386 

Spent Acid. See under Acid. 

Spirit; Denaturing of-. (Bannow)... 815 

Duty; Report on-. T.R.).... noo 

for Perfumes: Doty on-. (T.R.) .. 1375 

Furfuralin Recti lied -. (Nogei).. 959 

Fusel Oil in Rectified; Quantitative Determination of. 

(Korasrowsky). 1259 

Industries International Exhibition. Vienna, 1904. (T.R.) 1217 

International Exposition of-at Vienna. (T.R.). 1375 

Munulacture of-from Sawdust. (Simonson). 814 

Neutralisation of Crude-before Reetificat ton..... jr»6 

Potato*; Production of-in Germany. (T.R.). 1289 

Prize for a Denaturing Agent for.... 1109 

Purification of——. (P) Scott. 1265 

Reagents for Fusel Oil in.-„ (Komnrowsky). 1017 

Use and Export of Duty-free-in Luxemburg. (T.R.). 832 

See alxn under Alcohol. 

Spirits; Apparatus fpr Distillation of ---. (P) Meyer. From 

Moyer and Arbuekle. 567 

Apparatus for Distilling—. (P) Meyer... 922 

Apparatus for Rectification of-. (P) Barbet. 815,923 

Deliveries of —— in Germany. (T.R.)... 519 

Foreign ; Customs Report on-. (T.R.) ...... 1208 

in Wttrtemburg. (T.R.)... 251 

Maturing or Purifying-. (P) Norman;..... 40 

State-controlled Manufacture of -— in Sweden. (T.R.) . 801 

Substance for Clarifying . (P) 80 c. Clermont.101<> 

Spirituous Liquids; Manufacture of-. (P) Sanguinetti... 815 

Sponge, Artificial; Manufacture of (P) Lake. From 

Straws. 307 

Sprat Oil. See under Oil, Fatty.- 

Staohyose; Examination of J —. (Tanret).. 888 

Stannous Chloride; 8es*m6 Oil Reaction with-, (Solt- 

s>en). . . 10X7 

Salta i TJje ist Soaliim Nitroprusoid. for Detecting — 

tf»«et)..,.. jag 

Starch; Adhe.lvo, [ rwn —, (py Hitman....u« 

iiPSSS!S^-u n ^ i } u ' ll Sr iTam ~ r '< (?) Ha*)te.. 811 

as 
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Staroh— cont. 

Conversion of —-* id the Mash Tun. (JbUag) ..1204 

Determination of the Stiffness of'• (8*are and Mar¬ 
tens).....1153 

Granules of Barley; Action of Diastase on the -— 

(Ling). 1058 

sHydrolyms of — by Acid*. (Rolfe and Geromanos) .... 12M 

Importsof —■ by Maluga,Spqiu. (T.R.).,.............. 1160 

.•Influence of Atmospheric Conditions on Manufacture of 

-. (Fodcrer). 1142 

in Fodder ; Determination of -. (St. Weiser and 

Zaitsobek).... 321 

„ Pressed Yeast; Dctermiiiatiiwi of-. (Wonder) .... 1211 

Machinery iu Russia; Potato- —. (T.R.)....,. 387 

Manufacture of-: , 

(P) Frasch.,,........ 133 

(P) Goldschjnidi and flasek. 1148 

(P) ImptovsUFrocosaMwiufacluring Co. 957 

(P) Murdoch... 153 

(P) Sociduidev produits AniylapOa. 152 

Manufacture of Lump-. (P). 429 

Manufacture of Rice --. (P) SocWU) den Produits 

Amylacri*... 957 

Moisture in; Determination qI, -—. . (HoiTmann and 

Schulze)... 635 

Preparat ion of Adhesive of Cement from ——. (P) Haako 754 
Products; Maltose in Aeid-Dydrolysed — 7 :* (Rolfe aud 

Haddock) ...7... .... .1252 

Purification of. (P) Vorloy . MM .. 1997 

Separation of — from Liquids. (P) Morel........ 106 

Soluble; Manufacture of-. (P) Cross and Traquair ,, .1003 

Soluble; Preparation of-. \P) Blumer. 310 

Sugars Produced by Hydrolysis of-by Oxalic Add. 

(Diemen)... 312 

Syrups; Examination of-. (Rusting). 886 

United States Customs Decision on Wheat and Potato —r.. 

(T.R.)...,. 121 

Starches Employed as Food j Foreign-. (Ballard). 707 

Extraction of-Mechanically. (P) Perelre.1301 

Steam; Apparatus for Generating-from Hot Slag. (P) 

Mitchell. From Seymour... 502 

Controlling the Temperature of Superheated-. (P) 

Bamford........ 890 

Economic Admission of- to Water-Giw Producers. 

(McKee)........ 1325 

Means for Converting - into Gaseous Product. (P) 

Burrows. .. 735 

Use of Atomised Water instead of-. {Kestner). 398 

S teaprin; Hydrolysis of Fate by Means of-•. (Lowkowitsch 

and Mucleod) . ..... ■, ...1004 

Stearine Industry; Use of Aluminium hi the-. (Pastro- 

vich) .. 149 

Steel and Semi-Steel; Manufacture of-. (P) Bartos. 424 

Annealing, Hardening and Tempering-. (P) Sargent. 303 

Apparatus for Manufacture or-. (P) Snelus. 38,303 

Bessemer (Small), Converter Process and Cost thereof 

(IJnckenhult).. .. 

Bessemer; U.S.A. Production of - 

British Production of-. (T.R.)__ 

Carbon in; Rapid Determihation of —. (Auchy) . 

Cast; Manufacture Of-. (P) Meslans and Poulenc..,. 

Cast; Preparation of-free from Pores. (Matheslus) .. 

Castings; Forming-. (Chantraine). 

Castings; Manufacture of Magnetic-. (P) DeUtsch 

and Hochbauser . 368 

Castings ; Preventing Blow-holes in-. (P) Riemer... 96 

Cementation of-. (P) Lamurgesae .. 1296,1297 

Cementing—- Rapidly. (P) Lecarme,....1052 

Chromium-Nickel-. (P) Hadfield.... 1U01 

Cleansing and Improving-. (P) Weber. 423 

Coated with Alumirriiim-Brimzo ; Manufacture of-. 

(P) DunkeJsbtlhlerund Waehwitz.. . 303 

Composition for Hardening-. (P) Kolb .. 1296 

Condition and Action of Carbon in-. (Field). 1294 

Cost of-by Kjellin’s Method. 1198 

Deoxidation and Dectfburisfction of Liquid -. (?) 

SocidtO Electromdtall. Francalse. 148 

Diffusion of Sulphide through-. (Campbell).1050 

Dilatation of-at High Temperatures. (Charpy »nd 

Grenet). 700 

Electrical Production of * 7 -—. (P) Wallace .............. 426 

Electro-MetalInrgical Manufacture of ——. (P) 8oci6t0 

ElectromiRaUurglqtfe Fran9aiae. 955 

Electro-Metallurgy of—-. (r) Harmet. 1249 

Expulsion of Sulphur from-. (P) JoukoiTsky and do 

Strouve. 97 

Ferrite and Oemcntite Simultaneously Present in — 

(Lange)... 1350 

Hardened ; Locally Softening or Annealing Plates of-. 

(P) Schneider ...1246 

Hardening and Toughening, Ac. (P> Simpson........... 808 

Heat Treatment of-. (Campbell)..................... J049 

Hero tilt's Electric Process of Making --. (Hvroolt) .... 1198 

High-Tungsten -. (P) Carpenter Steel Co. From 

. Brown....-....«••»*•. 82 

Industry 0 /the Worid. (Carnegie.) (T.R.)............. 1029 

Industry; Recent Developments in the-v (Bo$m)y..* : 181 

" Manganese in; Determination of,-r- : 

(Malette). 1209 

(Stehman)..........■ •.. * 112 

Manganese in; ModitetW»of;7Ww4^y»W^« „ 

mining-. (Jaboulay).. 874 


-in 1902. (T.R.). 
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Steel— cont. 

Manganese Ore for Desulphurising-. (Riemer). 556 

Manganese; Toughening of-. (P) HadBeld. 87U 

Manufacture of 

(P) Brookfield. 1883 

(P) De Alzugaroy.1858 

(P) Domlne, Miller, and Nyer. 4HU 

(Pi Galbraith. 368 

Knot*;-. 96,634 

Pratis. 31 i 

SociiStd dea Aden HomogOnes. 558 

Talbot and Gredt. 559,634 I 

Thtel. 96 I 

Thofehm. 687 

. Treeldder. 1853 

„ <P> loung. 657 | 

Manufacture of-direct from Ore. (P) Eloctrio Fur- 

naceCo. FromOonley. 805 | 

Nickel-Chrome-, (P) Ole des Forges de Chstillon, Ac. 97 

Nickel-; Influence of Various Treatments on Micro- I 

structure of-. (Guillet). 423 

Permanent Protection of-. (Tooh). 99H 

Phosphorus in ; Rapid Determination of-. (Auchy).. 1018 

Plates Welding-with Plates of Aluminium,Ac. (P) 

DfinkelsbUhler and Wachwitz.1091 

Plates and Powders for Cementing, Hardening, 4c.- 

(P) SociOtO Del rasa et Cie. 747 

Preliminary Process for Fining-. (Thiel). 497 

Production in 1902; Open Hearth-(T.R.). 080 

Production of — . (P) Eyerraaim . 498 

Production of-by Staasano Process in the Electric 

Furnace. (Goldschmidt). 305 

Production of — Direct in Electric Furnace. (P) Electric 

Furnace Co.. 100 

Production of-from Cast Iron containing much Chro¬ 
mium. (P) Massenet. 1002 

Production of High-Grade —. (P) Halcomb. 483 

Production of-In Canada. (Lang). 537 

Bails High in Manganese: Meat Treatment of -. 

_ (Lloyd). 10)9 1 

Balia; Sorbitto-. (Stead and Richards). 1049 ! 

Refinement of-. (P) Frith. 43t l 

Bephosphorialng-. (P) Stevenson, jun. 557 

Restoration of Dangerously Crystallino - by Heat 

Treatment. (Stead and Richards). 1050 

Segregatory and Migratory Habit of Solids in-below 

the Ontloal Point. (Stead). 340 

Silloon Carbide used in Manufacture of —-. D5fl 

Spontaneous Di-carburisation of—. (Belloc). 422 

Spring-; New or improved-. (P) Rciohwald. From 

Kropp. 1246 i 

Stiffening of-. (P) Hadfleid. 8*7 I 

Sulphur in; Apparatus for Determination of -. 

(Kleine).1064 

Tempered Cast-. (Osann). 368 

Theory of Hardening of-. (Le Chatelier). 422 

Tool-; Taylor-White Process of Treating.. 300 

Toughening, do. —. (P) Mitchell. 869 

Transforming Cast Iron containing Chromium into-, 

(P) Mos&encz . 1363 

Treatment of —. (p) Hadlleld . 1298 

Wires. See under Wires, 

Steels; Cementation and Tempering of-. (P) Locarno .. 1052 

Cementation of-. (Guillet). 798 

Deearburisstion of-. (Belloc). 798 

Dilatation of Hardened-. (Chsrpy and Grenet). 422 I 

Manganese-; Properties and Constitution of — 

(Guillet) .1131 

Mild; Modes of Deformation and Fracture of-. (Os¬ 
mond and others).1350 

Nickel -1 Consequences of the Theory of -. (Guil¬ 
laume) . 911 

Nickel -1 Diagram of Properties of —. (Guillet). 999 

Nickel-; Expansibility of—. (Guillaume) . 300 i 

Nickel-; Micrography of-. (Guillet) . 213 

Nickel -1 Thuury of-. (Guillaume). 868 i 

Nickel-; Variations of the Modulus of Elasticity of-. . 

(Guillaume). 422 : 

Theory of Rapid-and Natural Hard-. (Spllllor). 422 

Steel-Castings; Production of-. (P) Gros. 215 

Steeping Apparatus. (P) Alliott. 287 

Stereotype Metal; Manufacture of-. (P) Stavenow. 057 

Sterilisation of Instruments, Toola, Ac. (P) Mendoza. 508 

Sterilizing Apparatus: 

(P) Seiffert. 878 I 

(P) Soo. Daverio Henrlci & Co. 109 ; 

(Pi Turner. 1077 

Stllbene Derivatives; Blectro-Chem. Reduction of-. (Elbs 

and Kremann). 703 

from Phenylnltromethane. (Wislicenus and Endres).... 657 

Still; Ammonia-. (P) Moore . 1292 

Construction of -■ (P) Wick and Huber. Prom 

Huber... 731 

Ether-. (P) Hoffman, Ahlers 4 Co. From Ahlers... 440 

for Direot Recovery of Alcohol. Ao. (P) Bird. 15 

tor Petroleum Oil, Ac. (P) O’Donohue... 1123 

Improved-. (P) Cetlin. From de Liuitreppe.1340 

Stills; Column for-. (P) Guillaume...5R... 169 

Plato Columns for RecxHS-iOg-. (P) Gullltiume. 186 

Relative Economy of Intermittent end Continuous — 
(Goalich). 567 


uei 

Stirring Devices for Sugar Apparatus. (P) Winter. 929 

Stone; Artificial; Apparatus for Production of —. (P) 

Wallis.... 299 

Artificial Asphalt; Manufacture of -. (P) Rubits- 

ohung. 867 

Artificial; Finishing of-. (P) Black and Richards .. 145 

Artificial —• tor Lithography. (P) Heaber . 887 

Artificial Lithographic-. (P) Schwauenberg . 366 

Artificial j Manufacture of- 1 

(P) Birkbeck. From Mielck's Stone and Terra- 

Cot la Co. 213 

P) Cordes. 1131 

P) Crozier. From Jaquos. 497 

1 P) Dhondy. 145 

1 P) Evans. From Crozier. 421 

F) Jaffd. 798 

- Pi Jenkin. 998,1196 

(P) Jursohtna. 299 

(P) Kmuiger. 867 

(P) Lefrunc. 962 

(P) Marks. From Frerichs . 95 

(F) McClenahau. 30 

(P) Quilin. 1087 

(P) .. 868 

(F) Furvisand Rouse. 629 

(P) Rigby. 867 

i Salamon and Willlatns. 867 

1 Saltiel. 797 

Seifarth... 1294 

1 SociOte Crozier et Cie. 289 

SociOtO Lu l’icrrc do Verve Garchey . 741 

Stovens. 422 

. .1 Thom . 797 

(P) Thomson. 797 

(P) Yeisi-r and Wernicke, From Roach. 387 

Artificial; Materials for Making-. (P) Looweuthal .. 299 

Artificial: Production of — . (P) Rudd. 366 

Artificial; Red Aggregates for Use as-. (P) D.ison .. 145 

Colouring of-to Imitate Marble. (P) Sehwob. 299 

Imitation; Compositions for Making-. (P) Newton 

and others. 9VH 

Onyx; Imitation-. (P) Beautnel . 30 

Refractory ; Manufacture of-. (P) Horak. 909 

Substitute for-. (P) Weber. 698 

Stones; Calcareous; Dyeing or Colouring -. (P) Mills. 

From Boveux anil Mora. 693 

Influenco of Size of Grains on Structure of —-. (Millil- 

hituser). 996 

Stoneware ; Composition for Forming Joints of -. (P) 

Oates. 909 

Crystal Glazo for—. (Tittl). 365 

Stoneware Glazes. (Purdy). 27 

Slips or Engobes. (Geijsbeek). 26 

Stonowork; Cracking of -by Cementing the Connecting 

Iron Rods wiili Sulphur, (de Gaetani) . 1244 

Storago Vessels for Beer; Coating Metallic-. (P) Lapp... 1144 

Storax, Liquid; Detection of Adulteration of -with Rosin 

(Ahrens and Hint). 928 

Straw; Bleaching of-, (P) Jariiin. 1127 

Pulp. See under Pulp. 

Strontium; Separation of-from Barium and Calcium. 

(Robin). 063 

Strophanthln in the Root of Stropbanthus Hispidus. 

(Kursten). 116 

Strychnine; Quantitative Separation of- from Quinine. 

(Harrison and Gair). 1019 

Wonzell’s and other Tests for-. (Guerin) . 824 

Stuff Chest; Paper-Makers'-. (P) McKonney. 42 

Sucrato of Lime. See under Lime. 

Sugar After-Produots; Claassen's Process for Boiling -. 

(Stu.vvaert). 810 

After-Product* ; Kartik-Czapikowski Method of Treating 

-. (Puvrez de Grjulart). 811 

Aid to the Fehling Process for Determining-. (Vasey) 928 

and its Solution; Purification of-. (Pj Spreekels and 

Kern. 429,429 

Apparatus for Boiling - in Vacuo. (P) Karlik and 

Czapikowski. 957 

Apparatus for Cooling, Sitting and Mixing -. (P) 

Boutellier . 812 

Apparatus for Extraction of—. (P) SociOto d’Hennezel 

et Card.m. 842 

Apparatus for Obtaining First Jot in Refining-. (F) 

Soclfitd de la RaiHnerie D’Aubervilliers. 957 

at Yokohama, Japan, in 1962. (T.R.). 989 

Automatic Control of-in Boiler Feed Water. (Lalle- 

niant). 38 

-Beet Culture and Alkali Lands. (Myers). 782 

Beet -1 German Production of-. (T.R.) . 1269 

Beet , Industry of Canada. (Lang). 533 

Beet-; Production of - in Washington, Idaho, and 

Oregoninl908 (T.R.)..... 1031 

Boiling and Crystallisation of -. (P) Aurientis and 

Fonteoiiles . 812 

Candy 1 Crystallisation of (Nisoli). 810 

Cane -1 Deterioration of -on Beeping, Ao. (Prinsen- 

Geerligi).i. 642 

Cane-; Determination of Water in -. (Prinsen- 

Ueerllgs). 821 

-Cane 1 Produots lrom —. (P) Drewsen .. 876 
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Sulphide, Mercurous; Examination of-. (Baskerville) ... 1107 

Sulphides, Alkali-Earth-Metal; Electrolysis of—. (Brochet 

and Ransou). 748 

Alkali; Klcctrolysiaof-. (Brochet and Ransou)...... 702 

Antimony and Silver; Fusibility of Mixtures of -. 


Apparatus for Extraction of-from Ores. (P) Marks. 

From Broken Hill Proprietary Co. 1352 

Detection of-. (Dobbin). 1148 

Electrical Conductivity of Metallic-. (Streintz). 93 

Extraction of-from Ores: 

(P) narks. 871 

(P) Marks. From Delprat. 913 

Metallic; Electrical Production of -. (P) Society de 

l’lndustrie VerriOro et ses JX-rivcs. 554 

Metallic; Production of- in Electric Furnace. (P) 

Broun.113(4 

Metallic; Treatment of - in Electric Furnace. (P) 

Comardo.1093 

of Zinc, Lead, and Silver; Extraction of -. (p) 

Delprat.1001 


Sulphite Cellulose Factories; Sulphur and Pyrites in ——. 

(T.R.).. 251 

Compounds; Manufacture of-. (P) Wing,....,...,,. yjj. 

Lyes; Utilisation of —. (P) Drewaen and Doren- 

1 Mdfc........ 027 

Poisoning; Chronic-. (Kionka audJSbfftdn) . . 

Works; AcMChambsrfor—. (P) MbKae,. ........... *97 
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PAG B 

Bulphitex i Detection of-. (Dobbin).......,........114* 

7 >- 8 alpho-.nthranlllc Aclft. Bet under Dyeituffi. 

Sulphocvanlda. (Thioeyanato.) i Manulaotare of —. (P) 

Tehurniac.... 1202 

Solphogualaelu i Preparation of ——. (Taroxxi).. 310 

Sulphonic Aoid Halts, and Manufacture of same. (?) Icli- 
thyol Oesellaohaft Oordea, Hermann! and Co. Prom 

Helmers. 139 

Acid Haiti of Alkaline Earthy M6tata,4e. (?) Ichthyol 

(Jos. Cordes. Hermann! and Co. Prom Helmers.. 440 

Acids. Set under Dyeatufls. 

Sulpbo-Telliuide Ores s Treatment of — at. KalgoorUe. 

(Friohard and Hoover) . 000 

Sulphur i American Demand for —. (Sohnatterbeck) 

(T.R.) . 380 

Amount of- In a Molasses Distillery. (Andrlik and 

Btuuelt). 1061 

and Bismuth ; Fusibility of Mixtures of —. (POlabon). 1461 
Baths; Preparation for tho Making of —. (?) Matr.ka Jsofl 

-Bumor. (?) Blumenberg, jun. 930 

Determination of-. (Schillbaeh). 13U9 

Humiliation ot-from Sulphide Ores. (?) Miller...... 913 

Expulsion of — from Iron and Steel. (?) Joukoffsky 

and ile Strouvc. 97 

Extraction of-hy Continuous Working. (?) Lalbin.. 1202 

in Coal and Coke; Determination of —. (Nowiokl) .... 1309 

„ Coal and Coke; Rapid Determination of-. (Bund- 

strmn). 381 

.. (Junpowdor; Detenuination of-. (Petersen). 112,1017 

„ Iron and Steel i Apparatus lor Determination of -. 

(Kleins). 1004 

„ Iron: Inituenoe of Silicon and Carbon upon -. 

(Wilstand Sohftller) . 1204. 1310 

„ Pig-Iron i Determination of —. (Seyler). 073 

..Pyrites; Determination of-. (Ijemaire).. 822 

, Sulphite Collulose Factories (T.R.) . 201 

Liquid : Intluonce of Amorphous Sulphur on Solidifying 

Point of —. (Smith and Holmes). 322 

Mixtures of-with Iodine. (Boulouclt). 860 

Occurrence ofl roii in—. (von Hasslinger). 1291 

Production of Sicily. (T.R.). 1112 

Pulverulent; Rendering-Miscible. (?) Campagno .. 109 

Temperature of Inflammation of, and Blow Combustion of 

-in Oxygen and Air. (Moissan). 1103 

United States Customs Decision on —. (T.R.). 017 

Wioks i United States Customs Deoision on-. (T.E.). 32 

Sulphur and Phosphorus ; Compounds of—. (?) Wheel- i 

vrright.... *.... 229 

Bromides of-i (Ruff snd Winterfeld). 960 

Chlorides; Examination of —. (Ruff and Fischer). 296 

Compounds; Recovery of-from Wasto Oases. (?) 

Carey and others. 053 

Compounds ; Removal of-from Coal-Gas. (?) Frank 809 

Dioxide; Concentration of Gases Containing —. (?) 

Frasoh.. 93 

Dioxide. Bee alee Sulphurous Acid. 

Dyestuff*. Bee under Dyestuffs . _ . 

Trioxide; Formation of-by Contact Action of Ferric 

Oxide. (Lunge and Poltitt). 79 

Trioxide. See a/eu Sulphuric Anhydride. 

Sulphuric Acid t Aotion of-on Platinum. (Conroy). 463 

Acid! Absorber tor Manufacture of -. (?) Genera! 

Chemical Ou..; ■ • ..■ ■ ■ • M * 5 

Acid and Hydrochloric Acid; Producing and (separating 

—. (?) Askeiwsy and Mugdan. 1083 

Acid and Nitric Aoid i Apparatus for Making Mixtures of 

-. (P) Du Pont. 1292 

Aoid; Apparatus for Concentrating-. (?) Ellison.... 950 

Acid; Apparatus for Drnitrating-. (P) F,vers. 493 

Acid ; Apparatus for Manufacture of -—-: 

<Pj Eliel. 627 

(P) General Chemical Co.1086 

(P) Graham. 9U7 

(P) Heinz .. 742 

Aoid; Chem. Kinetics of the Contact Process Of Making 

-. (Bodenstein).. 995 

Acid- Compound of - with Aluminium Sulphate 

(fraud)..*...• ••»« 1129 

Acids Compound of - with Ferric Sulphate. (Re- 

eoura).... ••••,••• 806 

Add} Concentration of —- t 4 _ 

(P) Dreyfus and The Clayton Aniline Co... 26 

i ’ (Hartmann and Benker)..... 1346 

(Meyer) . ; . 781 

AoId.W^Baaonrf—:,. . . 88 . 1 , 100,1 

Acid ■ Determination of^— "in Presence of Zinc. (Thiel) 1104 
AMdiffiShURf the Strength of—-. (Marshall).... 7» 

Acid - 1 Bxa^Sion Q of Methods 'lor’Estimating Total 

Linder) ...#••••«»••»•••••••••. 181 

Acid; Forced Draught and Atomtoed Water in the , . 

Chamber Vrooess of Manufacture of-. (Banker and 

Hartmann)..),•.loot 

Acid; Influence of Impurities on Bp. fjps-of —v (Mar¬ 
shall).... 70 

Acid> Manufactureo(—“s; •: .... 

■in ». (P) Basset...........r......... 1194 

(P) Farb. vorm. Meister, Lucius undBrttning. MS ■ 


. pass 

Bulphurie Acid- cant. 

I P) General Chemical Co. . logs 

Pi GenerarCitemtdai Co. Prom HemabotT.... 404 

P) Hubert. 1085 

P) Imray. From The Farb. vorm. Meister, Lucius 

undBrttning ... 92 

(P) Pratt. 93 

Acid*, Manufacture of-by Catalysis. (P) boc.Au.Mi. 

La M*fc*llu»-gie Nouvelle....... s<56,806 

Acid; Mai.ufaetureoT by Chamber Prucejw: 

(P) Del place. 1292 

(Hart and Kuilby). 473 

(P) Stinville.*... 495 

(P) Winslowand Hurt........ 1194 

Acid i Mamuacture of-by Contact Process; 

(BodIttnder and Kbppen). 1128 

(P) New Jersey Zinc Co. From Sohroeder.. 1243 

Acid ; Manufacture of-in Canada. (Lang). 530 

Acid; Manufacture of -Simultaneously with Hydro¬ 
chloric Acid. (P) Masson. <128 

Acid Manufacture; Present Condition of the-, (T.R.) 930 

Aoid Manufacture; Sehioeder Contact Process of -. 

(Mover, Stone, and Reese). 348 

Acid ; Methods for estimating the Total Acidity of Gases 

from Chamber Process for Manufacture of -. 

(Watson). 1279 

Acid; Production of-. (P) Blaukmore... 654 

Acid ; Production of-by Contact Process. (P) 1161b- 

linganu Ditz....,. 794 

Acid ; Progress in the Manufacture of-. (Guttmann). 1331 

Aoid ; The Fan in Manufacture of —*. (Plath). 296 

Acid; Titration of — with Benzidine Hydrochloride: 

(Midler).. 925 

(Mttiler and D(irkes).1104 

Acid; Use of Ozone in Manufacture of-. (Terisse) ... 553 

Acid ; Use of the Fan in Manufacture of-. (Petschow) 92 

Acid ; Vapour Pressures of Concentrated Solutions of- 

at High Temperatures. (Briggs) . 1275 

Acid. See also under Vitriol. 

Anhydride ; Apparatus for Making: 

(P) Daub... 364 

(P) Deuther. From Daub. 865 

(P) General Chemical Co. From Ferguson. 495 

Anhydride ; Apparatus for Manufacture of-: 

(P) ilerreshotr. 212 

(P) 8oci6to de Produits Chirniques deTentelewa... 212 

Anhydride; Apparatus lor Manufacture of- by Con¬ 
tact Process. (P) Kschelim&nu and others. 695 

Anhydride; Application of Metals of tho Tantalum Group 

to Manufacture or-. (P) Bouhard and Lover.... 212 

Anh.sdride; Contact Process for Producing —. (P) Ba- 

diache Anilin und Soda Fabrik. 5E3 

Auhydride ; Manufacture of — : 

(P) Clemm....... 145 

(P) Dieffenbach. 145 

(P) Farb. vorm. Meister, Lucius und Bruning. 562 

(P) Farb. vorm. Meister, Lucius, und Britning. 

From Le Blanc and Krauss. 627 

(P) General Chemical Co. From Ferguson. 493 

(P) HerreshofT. 212 

(P) Imray. From The Farb. vorm. Meister, Lucius, 

und Brttning. 92 

Anhydride: Manufacture of — by Contact Process: 

(P) New Jersey Zinc Co. From Schrocder.1243 

(P) Raynaud and Pierron . 1045 

(P) 8oci6tC Verein Chom. Fab. in Mannheim. 495 

Anhvdride; Manufacture of - Simultaneously with 

Hydrochloric Acid. (P) Masson. 628 

Anhydride; Production of- by Contact Process : 

(P) Clemm and Hasenbach. 795 

(P) HHlbling and Ditz. 794,796 

Anhydride. See aUo Sulphur Trioxide. 

Bther for Factories in Holland free from Duty. (T.R.) ,, 387 
Sulphurised DyestulTs. See under Dyestuffs. 

Sulphurous Acid; Action of-upon Plants. (Stutzor) .... 42 

and Nitrous Acid; Interaction of- or their Salts, 

in Solution. (Forbes Carpenter and Linder). 181 

Gas; Apparatus lor Delivery of Hot or Cold. (P) 

Clajtou. 226 

See also Sulphur Dioxide. 

SiilphurylChloride; Munufactureof-. (P) Badische Anilin 

und Soda Fab. From Knietsch and Scharff ......y... 119 

Superphosphate: Determination of Amount of Acid for Manu¬ 
facture of-. (Strzoda) ..... 574 

Double; Value of Insoluble Phosphoric Acid iu — 

(Schulze) . 1141 

Plant for Manufacture Of —. (P) Lutjens ...... 1141 

Superphosphates at Bilbao, Spain. (T.R.)...,... 249 

Sweden; Copper Deposits in-. (T.R.).................... 120 

Dyed Goods containing Arsenic Prohibited iu —-. (T.R.) 1373 
State-Controlled Manufacture of Spirits, Sugar, Jte. 

in —. .(T.R.)..... * * •»•••.♦ 891 

Sweetmeats; Manufacture®!-.. (P) Shaw.........*.,.... 1142 

Sydney Section; Formation of the......w.*;....... 889 

Syrup; Apparatus for Heating and Feeding —. (?) Blake, 

Barclay, A Co.,.....‘.. 565 

of Balsam of Tolu; Reactions of —(Astruo and 

Production of-frdm toiled Roots. (?) Raison foc&e 

. Martens Jt Co.......................... vf .. 0?o 

SUgar-Cdne; Productton*of <P) Tillman......^..,. 811 
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gvrup.: Brix D«t«raunation of ——. (Prit iwn C teglly*) -••• **l 
Onwentwtioa tftt. (F) Beyar. from Meyer »nd ^ 

DeJ^taMtoii'or'^Uir’ln'—'jthWGwilw)''Ml 

Frait: DetenrilnetJOD of Aloohol In —. (Zetiwbe). 578 

Glucoeein; Determinationo( ——(Leaeh)............. lias 

Green; Treatment of-in Nyraburg. by the Ctapikow- 

^-KivrhkMethoa. (Andrilk and StanJk). 634 

< * Uri( ' < fl')°Kowal?kiand Kotakowski..... 

(P) Soo.AgriCole J, Jaiuzot et Cie,..,. 1058 


Talc. Ground; U.S. Cuatoms Decision nn-. (T.B.). 8S0 

Talipot; Characteristicsoi —. (Ballard). 707 

Tallow, Chinese Vegetable (StUliiqria); Bxaminatiou of—. 

ChintH Vegetable-; U.S.Customs Deowionon. (T.B.) 1810 

Htiiiifigift: Competition of-- (Khmont) .............. lOtw 

Utilisation of Waste Waters from Digestion of Bough 

-. (F) Scott. 

Tallow-like Product; Odourless-. (P) Sandberg. 874 

Tan-yard; Calcium Carbide used in the-. (P)Dubray... Ml 

Tank ; Agitation-. (P) Stovekcn.. .. 788 

Tanka; Apparatus for Discharging Inflammable Liquids from 

— ,on Outbreak or Fire. (P) Allenou. 11 

for Cooling Liquids. (P) Hunt. M4 

„ FilteringSewngu. (P) Dige .. . . 708 

of Adjustable Ospacity; Measuring—, (P) Boutemps. 888 

Rendering or Reducing - for Pish-Wuste, Ac. (P) 

.. B5fl 

Tannage; Chrome ——. (PJ LeseUior. i' 87 

Tannic Extracts; Manufacture of-. (P) Peyrusson. 503 

Tannin; Absorption of-, by Filter Paper. (Blockey). 708 

Compounds oi Bismuth with-. (Thibault) . Wit 

Determination of-. (Corraimuoeuf)....... 021 

Extract; Solid ——, and Manufacture of same. (P) 

.. 1007 

Extraction of-. (P) Utaig -. 'J* 8 

Extraction of Pure —. (P) f'lioiupson . 7.s 

Extracts ; 'Manufacture of Decolorised. (P) ivlenk. 37.1 

Influence of Absorption of Non-Tanning Substances by 

Hide-I'owtier on Estimation of-. (Procter and 

Biockey) .. 482 

Influence of-on Activity of Yeast. (Rosen stichl)..... 814 

Production of-from Vegetable Materials. (P) SeUmal- 

feint. 152,753 

Tannins; Identification, &o., of-. (Kcirner) . 854 

Tanning and Tawing Compound. (P) Girard.1368 

Apparatus for-; 

(P) .. llf» 

(P) Walter.,. 210 

Employment of Mangrove Bark m-. (Paesslor). 38 

Extract from Sweet Chestnut Wood in Corsica. (T.B.)... 1133 

Extracts; Decolorising and Clarifying- (P) Clowes 

and llatscbek. t .. 958 

Extracts; Decolorising and Rendering Soluble-. (P) 

La Maison Fratelli Pufour. 219 

Extracts ; Manufacture of- 1 

(P) Povrusson. 219,1008 

Extracts; Material for Decolorising and Clarifying —. 

(P) Jonks and otheru....... .. 753 

Materials; Analysis of—. (Teas)......,.........,...., 128 

Materials; Export of — from Corsica in 1002. (T.B.)... 891 

materials; Bales for Analysis Of.. 114 

Plant for Rapid —. (P) Leroy and Bruneau. 308 

Process of- 1 

(P) Amend. Ml 

(P) Philippi. 210 

Rapid 

(P) Aukermann... 919 

(P) Fahrion.1008 

(P) Roy........:. it...870 

Recent Progress of-as a Chemical Industry. (Wood). 1834 

Solution for -M.-u (P): Amend -..i. 4 j.i ................. 37 

Substance; Obtaining — from Willow Bhoots. (P) 

vonOrdody.....1127 

Substances s Extraction of —v and Appaimtua therefor. 

(F) BflgeL..,. 803 

Titanium Compounds used in-. (P) Lamb ..... 957 

with Iron Salta. (P; Parsons.i...U01 

„ Titanium. (P) Spence and Sons. From Lamb. 603 

Tapestries; Printed and Fainted—. (P) Sdunita.i. 23 

BerivUytogtheCokHittrof-—.' (P) Lckponv.’.. *11 

Tap-hoiePtnfc^.(p)M>Wtey.. 38 

Tapioca. BsswMlsrManioc, 

Tar: Ap^wwtvuitor DlstiUfag — with^IpRirtial.flmnace. 



rut k 

Tir— coat. 

Oo*l- 5 Dehydrating and Distilling ~ fc -* M Archd&lo 7i*o 

Coal-; Product ion of — in Canada* (Lang) .. Ml 

Compositions; itlanufectureof—. (P) warren.... 13:» 

Cry«nJU»tion and Separation of Bodie* from-. (P) 

Fourcy and Buire.... . 291 

Deodorising of—r. (P) Rhtgerswerka Aciieuge*. *...621.421 
Distillation of—~- (P) KutgerawerkeAotieiigee* ....... 1041 

Extract; Obuinmcnt of-. (P) l'ixier.. 4NS 

Hydrocarbon* ; AutoOxidafion of some —(Wager)... SMS 

Lignite ; Oecurrunce of a-Picolino iu-. (Freao) «s 

Oils; Distiliatinu of Crude-. (P) von Grilling... 411 

Oils. See under Oils, Hydrocarbon. 

Petroleum; U.S. Customs Decision on—. (T.B.). 171 

iYoducts; Export* of —* from Bilbao. (T.B.) ... . . Tilt 

Vegetable, and Formaldehyde; Condensation Product 

from—. (Liugner).... 1014 

Works; Homo Office Regulation* on Accidents in -. 

(T.B.)....12H5 

See alec under Coal-Tar. 

Tariff Changes hi the United Kiucdoni. (T.B.). C.’t 

Tarpaulins; Composition for Manufacture of——. (P) Peters 

and Shepherd. 041 

Tartar. Cream of; Extraction of White Relined -. (P) 

Cinpetti .... HIM* 

Tartars; Gasometrk* Method for Valuation of -. (Do 

Haporla). i» 2 s 

Tartaric Acid; Polarimeric Estimation of-. (RichartUon 

and (Jregory). 405 

Materials; Export of-from Italy. (T.B.). 44!» 

Tartrates; Polarimetrie Estimation of-. (Richardson and 

Gregory). 405 

Tasmania; Mineral Export**of-. (T.R.) ..121U 

Tavolo; CharaeteristicHof-. (Ballard). 702 

Taylor-White Process of Treating Tool-Steel; Report on-.. S(K> 

Tea; Determination of CalTeine and Theobromine in -. 

(Leger). 1154 

Extract; Production of-^ (P) Bunker. 225 

Extract; Pure and Soluble——. (P) Roger and Bam ber Bfls 

Fermentation of-. (Wabgol). fttut 

Technolexloon; The.. «5s 

Tellurium; Radio-. (Marckwald). 114<» 

Separation of Selenium from —. (Pellini). 1257 

Temperature; Determinations of — by J.e Chatelier and 

M anner Pyrometers. (Feld). 701 

Indicator. (P) Winship. From Heinz et Cie.. 202 

of Liquids; Regulating tlw*-. (P) Bal^te........1237 

Temperatures; Chemical Reactions at Extremely High 

-. (Zenghelis). 1021 

Means for Regulating or Indicating Changes Of-. 

(P) Johnson. From Fulton. U42 

of Liquids; Apparatus for Exchanging -. (P) 

Desm&roux. 12 M 

Production of Low -. and Application thereof. (P) 

Brush. From Linde ... 743, 74.". 

Tentering Apparatus. (P) Sponle. 783 

Terebine and its Drying Properties. (Fawntt). 533 

Terpono Series; < Ixides in the-. (Scmmlor).. 4.4 k 

Series; Reduction in the-. (Sonnnler)... 05s 

Ter penes and Compounds containing C s Hj Group ; Reaction* 

of Mercuric Acetate towards -. (Balbiano and 

Paolinl). Kill 

and KsaontialOils. (Wallach) . 708,1147 

Terpin Hydrate and </-Plnene; Some Reactions df 

(Denaroand Scarlata). lion 

Terra-cotta; Appa;*atus for Manufacture of-. (P) 

Cooksey...... 421 

Tetraphenylmethane Dyestuffs. See under Dyestuffs. 

Textile Fabrics; Apparatus for Finishing-. (P) Heaton.. 24 

Fabrics*; Fireproofing of-. (P) Grimshow. H«2 

Fabric*; Fixing Vigcoee on—. (P) Fielding. 25 

Fibres; Extraction of Gum from—. (P) Brumaire and 

Diss..... tfUJ 

Goods; Coloured Designs on —. (P) Barraclough. 23 

Materials; Fireproofing of-. (P) Warr.. 41)2 

Thread*; Manufacture of -— from Short Fibres. (P) 

Leinveber..,.* 23 

Textile*; Apparfttu* for Bleaching, Ac, (P) Dumons. 205 

Apparatus for Damping «—. (P) The Bleacher*’Asso¬ 
ciation and Moms..... 551 

Apparatus for Dyeing, Ac. (P) Bchirp. 5B) 

Apparatus for Glossing and Soupling-. (P) Menet ... f«4 

Apparatus lor Mordanting, Ac.-on Bobbins. (P) 

Tfrhart.. 1127 

Apparatus for Oxidising-. (P) Wild.. 624 

Apparatus for Printing-: 

(P) Hulse and Co., and others. 906 

(P) Roil and Mttllen..........*1»4B 

Apparatus lor Printing and Colouring D(*wgns on rr** 

(P) CalicoPrlnterr Association—1291 
Apparatus for Printing Automatically in Coloqra oix.-w^y 

AppsS&^fOr^ulveHaing Liquid Coioir* on ^ 

AppuktuaVor Sooarliii. AO. —. (P) Oxii'.'. ^ 824 
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Teitil at—amt. * AflH 

Apparatus /or Scouring and Bleaching* Ac. —. (P) 

Theis. 828 

Apparatus for Souring, Ac.-. (P) Jackson and Hunt. 004 

Apparatus for Steaming, Ac. —(P) Fries.„,X., 2 « 

Apparatus for Treating - with Heated Liquid*. (P) 

Gobauer. 13.42 

Apixaratun for Treating-with Liquids. <P) Wetter. 

Prom Hollo and Co. ...... 1043 

Bleaching—. and Apparatus therefor. (P) Shaw. 91 

Bleaching of; Continuous-. (Mnntudas y Rovira)_1012 

Calendering or Finishing-. (P) William*. 824 

Carbon Tetrachloride for Degreasing-. (Goehrig) .... 1344 

Cleansing Materials for-. (P) Rnnouille .1345 

Direct Production of Sulphur Dyestuffs on-. (P) 

Actienges. far Anilln Fab. 25 

Hindering the Production of Colour in-. (P) Knecht. 23 

Oiling and Finishing-. (P) Carmichael. 211 

Print jng Designs on-. (P) Docks and Goodbodv. 1193 

Printing Shaded or Blended Designs on-. (P) Koekste 

Lyonnaisse do Tointure. Ac. 1044,10S4 

Rendering-Non-Inflammable: 

(P) SoeMte dite Manuf. d’lmpressions de Mulaunay 948 

(P) The Calico Printers' Association and Warr. 094 

Retting of-. jp) Crochet. 296 

Sizing and Finishing-. (P) Aspinull. 91 

Waterproolliig Composition for-. (P) Newman. 378 

See also Fabrics and Tissues. 

Thallium; Electrolytic Determination of-. (Heiberg).... 1010 

Oxalates. (Rube and Steininetz). loy 

Theobromine and Caffeine; Separation and Determination of 

-. ( Brunner and Leins). 514 

Determination of-in Cacao or Chocolate. (Katz) .... 1151 

Determination of-in Toa, Coffee, Ac. (L<$ger). 1151 

in Cacao; Determination of-. (Decker and Welmans) 168 

Theophylline ; Manufacture of-: 

(P) Farhenfabriken of Elberfeld Co. From Engel- 

maim. 108 

(P) Johnson. From Boehringer und Soehno. 018 

Thermo-Electric Couples and Generators. (P) Langville. 036 

-Electric Generator. (P) Andrieu. 638 

Thermometer; Metallic —. (P) Leboyer. 544 

Thermometers; Means for facilitating the Reading of-. 

(P) KOhler. 924 

U.S. Customs’ Decision on -—. (T.R.).516, ,s*y 

Thermophores; Electrical Production of Heat in -. (P) 

Deutsche Thermophor Aktieuges. sot 

for Storage of Heat. (P) Timar. 287 

Thiobenzenyl Dycsfcaffs. Seo under Dyestuffs. 

Thiocarbamide; Acid Toning Baths containing -. 

(Valeuta). 11 

Thiocarbanilide. See under DyestulTs. 

Thiocyanates. See Sulpbocyanides. 

Thiocynnio Acid 5 New Methods for Detection of-. 

(Ganassini). 106" 

Thiosulphates; Detection of-. (Dobbin). 1148 

Thiosulphuric Acid; Conditions of Production and Stability 

of-—. (Aloy). 906 

Thomas Slag. See umler Slag. 

Thorium; Advance in Prieo of-. (T.R.). 1376 

Radio-active-: 

(Ilofruan and Zerban). 1116 

(Zerban). 1304 

Threads and Tissues; Manufacture .of-. (P) Kellner. 906 

Apparatus for Steaming, Ac.—. (P) Fries. 26 

Artificial; Apparatus for Manufacture of -. (P) 

Couhius. 1083 

Dyeing-. (P) Slmekleton and Barraclough.1242 

Dyeing — in Apparatus under Pressure. (P) D6tr6 .... 1044 

Rubber-con ted-. (P) Gray and Sloptr. 1250 

“Vigoureux Production of-. (P) Giesler. 991 

with Motallic Coating. (P) Leusoher. 211 

Tiglic Acid; Preparation of-. (Blaise). 647 

Tiles and Slabs; Manufacture of-. (P) Kunick. 797 

Apparatus for Manufacture of-. (P) Cooksey... 421 

Artiflcial; Composition for Making — . (P) Illeman ... 698 

for Paving. (P) Livingstone and othera. 556 

Glazed; Manufacture of-. (P) Dressier. 1087 

Laminated with different Colours, Ac. (P) Soc. des 

Carreuux et Prod. Ctiraraiques. 94 

of Ownent and Sawdust. (Seger and Cramer)... 996 

Timber; Dyeing of -, and Apparatus therefor. (P) 

Grttnhut .. 206 

Vulcanising, and Making Paving Blocks from —(P) 

Porell. 697 

Durability of-. (Schorstoin). 365 

Tin Amalgams. (Bakhuis Roozeboom and Van Heteren). 799 

Commercial t Analysis of-. (Campredon). 1308 

Determination of- in other Metals. (Nissenson and 

Danneel).,.... 

Discovery or-in the Transvaal. (T.R.). 1268 

Extractlorf of — from Dross and Waste. (P) Branden¬ 
burg and Wetland . 1090 
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40 

044 
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28,734 ! 1290 
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1081 
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23,425 

508 
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1122 
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23.445 

315 
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TO87 

28.458 

23.460 

289 

1145 

21S 

23.503 

138 
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23,514 

1125 
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23.544 

1079 

SOI 

23,670 

1128 
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TABLE OE ERRATA. 


Month. j 

Fw. j 

Column. 

Line. 

Description. 

1903. j 

February 16th. 

| 

103 

1 

i 14 from bottom 

For " Framm ” read “ Fromm.’* ' 

February 28th, 

208 j 

2 

21 from top 

After “ 3.4-Dihydroxychromone ” insert “ [7.8].” 

March Dint. 

361 

1 

17 from top 

For " Hcerman ” read " Heennamu” 

M 

301 

2 

i 21 from top 

After “ although ” insert “ in the case of raw silk.” 

April 30th. 

402 

1 

18 from top 

For “ Tung” read “ Jung.” 

M 

fill 

1 

4 from bottom 

For “ Spy 11 read “ Sv." 

May 18 th. 

fifiO 

1 

20 from top 

After " discharged ” insert “ by the indigo mixture.” 

H 

552 

2 

12 from top 

After " print *’ substitute a comma, and delete the words “ These are.” 

„ 

; 503 

1 

6 from top 

Add reference “ and 1902,1401.” 

May 30th. 

! <500 

2 

0 from top 

For “ thiocyanite ” read “ thiocyanate.” 


000 

2 

17 from top 

For ** Friction ” read " Ignition.” 

July 16th. 

821 

2 

- 

In second table, under " Temp.,”/or " 8361 ” read *' 3384.*' 

July 31at. 

j 876 

2 

5 from top 

> Insert after " Eng. Pat.” its number, “ 9078.” 

September 15th. 

1011 

i 

16 from bottom 

For Cross Held read Crosfleld. 


| 1021 

! 1 

18 from bottom 

For " Allen ” read “ Allan.” 

•• 

1021 

1 

15 from bottom 

i After ” condenser ” insert “ with bismuth oxalate.” 

October 15th. 

1102 

2 

23 from top 

! For “ drawn up ” read u determining.” 

November 30 th. 

1226 

2 

11 from top 

j For “ phosphorous ” road “ phosphorus.” 

M 

1226 

* 

14 from top 

I For “ pliosphrus ” mid “ phosphorus.” 

December 15th. 

1300 

2 

6 from top 

For ” threads ” read “ treads.” 

December Slat. 

1333 

1 

15 from bottom 

1 /» faft/c, /or " Cornwallis ” read “ Cornwall.” 
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O.M. Patterson, Geo., c/o The Manbra Saccharine Co., 
Ltd., Pelham Palace Hoad, Hammersmith, W., 
Technical Chemist. 

1893. Patterson, Harry J., College Park, Prince George's 

Co., Md., U.S.A., Agricultural Chemist. 

O.M. PattcrBon, T. L., Maybmik, Fiunart Street, Greenock, 
N.B., Sugar Works Manager. 

1902. Patterson, Wm. Hamilton, Fernlea, Danes Hoad, 

Kusholme, Manchester, Student. 

1884. Pattinson, Dr. H. Salvin, 75 Side, Newcastlc-on- 

Tyne, Analytical Chemist. 

O.M. Pattinson, J., 75, The Side, Newcustle-on-Tyne, Con¬ 
sulting Chemist. 

O.M. Pattison, Ju«., Diimnamona, Kilmalcolm, N.B., 
Chemical Merchant. 

1889. Pattison, Percy J., 5, Kingsley Hoad, Forest Gate, K., 

Technical Chemist. 

1900. Paul, Dr. L. Gordon, Market Hall Chambers, 
Huddersfield, Consulting Chemist. 

1891. Paul, Jas. H., Albion Chemical Co., Kiversidc, Charl¬ 
ton, S.E., Analytical Chemist. 

1902. Puuli, Dr. Hermann, 48, Cecil Street, Greenbeys, 
Manchester, Scieutifie Chemist. 

1902. Pay, Walter Herbert, Government Laboratory, Dur¬ 

ban, Natal, S. Africa, Chemist and Assayer. 

O.M. Payne, .1. 11., 15, Mosley Street, Newcastle-on-Tyne, 
Manufacturing Chemist. 

1888. Peak, C. P., Bridgewater Chemical Works, Wigan, 

Manufacturing Chemist. 

1S9S. Pearce, Edw. D., Messrs. T. P. Shepard and Co., 
P.O. Box 1336, Providence, K.I., U.S.A., Manu¬ 
facturing Chemist. 

1894. Pearce, Jas. Stanley, Clements, Snaresbraok, Essex, 

Chemical Manufacturer. 

:897. Pearce, Richard, Argo, Col., U.S.A., Smelting 
Works Manager. 

1883. Pearce, W., The Elins, Salway Hill, Woodford, Essex, 
Chemical Manufacturer. 

1893. Pearson, Frank 1\, Arnold Printworks, North Adams, 

Mass., U.S.A., Printworks Manager. 

1894. Pearson, Wm. II., 6, Fcnchurch Buildings, London, 

E.C., Analytical Chemist. 

O.M. Pechiney, A. K., Saliudres, Card, France, Chemical 
Engineer. 

1898. Peck, Dr. Ernest L., Claremont, Merriloeks Hoad, 
Biundellsands, near Liverpool, Analytical Chemist. 

1898. Peckham, Stophen F., Hoorn 104, 280, Broadway, ! 

New York City, U.S.A., Chemist. 

1894. Peden, Jno., 30, Ardgowan Street West, Greenock, 
N.B., Analytical Chemist. 

O.M. Pedler, Prof. A., O.I.K., F.K.S., Writer's Buildings, 
Calcutta, India, Director of Public Instruction. 

1886 Pedler, J. R., 4 7, Trcgunter lioad, South Kensington, 
S.W., Clerk. 

1903. Peffer, Harry C., P.O. Box 218, East St. Louis, 

111., U.S.A., Manufacturing Chemist. 

1899. Pell, A., 7, Elphinstone Circle, Bombay, India, Che¬ 

mist. 

1897. Pellew, Chas. E., Columbia University, New York 
City, U.S.A., Adjunct Professor of Chemistry. 

1888. Pemberton, Henry, jun„ 1008, Clinton Street, Phila¬ 
delphia, Pa., U.S.. Manufacturing Chemist 
1896. Penney, Mulgrave D., 11, High Street, Hull, Analy¬ 
tical Chemist. 

1903. Pennington, B. W. R., « Carbonic,” Bombay, India, 
General Manager and Engineer (Sirdar’s Carbonic 
Acid Co., Ltd.). 

1890. Pennock, J. D., c/o Solvay Process Co., Syracuse, 

N.Y., U.S.A., Technical Chemist. 

1885. Pentecost, 8. J., Nottingham Road, New Buford, 

and (Journals), Sherwood Hill Works, Sherwood 
Rue, Notti n g h am, Lace Dresser, 


1887. Pentermann, H. T., 87, Clifton Crescent, Peckham, 
8.E., Brewing Chemist. 

1892. Peploe, D. H. T., Sealo Lodge, Farnham, Surrey. 

1899. Peppel, S. Vernon, 233, West 11th Avenue, Columbus, 

Ohio, U.S.A., Chemist. 

1885. Perkin, A. G.. 8, Montpelier Terrace, Hyde Park, 

Leeds, Technical Chemist. 

1898. Perkin, Dr. F. Moiiwn, Borough Polytechnic institute, 

Borough Road, S. E., Head of Chemical Department. 
O.M. Perkin, Dr. W. H., F.U.S., The Chestnuts, Sud¬ 
bury, Harrow, Research Chemist. 

1887. Perkin, Dr. W. H.,jun., F.H.S., Fairvg-w, Wilbraham 

Road, Fallowfield, Manchester, Professor of 
Chemistry. 

1896. Perkins, Chas. W., P.O. Box 573, Waterbury, Conn., 

U.S.A.. Chemist and Druggist. 

1893. Perkins, T. S., 39, Garden Place, Brooklyn, N.Y., 

U.S. A.. Chemist. 

1899. Perks, Walter G., (Journals) Glaimfon, and (com¬ 

munications) c o National Explosives Co., Ltd., 
Havle, Cornwall, Manufiielurer. 

1902. Pertett, Fred., jun., it, Altenburg Gardens, Lavender 
Hill, London, S.W.. Chemist. 

1901. Perry, Chas. M„ 238, Cottage .Street, Pawtucket, R.I., 
U S.A., Bleach and Pyeworks Chemist, 
j 1887. Perry, 1)., Norwood, Len/.iu, N.B., Manufacturing 
Chemist. 

1895. Perry. Jos. H.,270, Highland Street, Worcester, Maas., 
U.S.A., Teacher of Chemistry. 

1901. Persons, Ashton C., 159, Prospect Street, Willimantic, 

Conn., U.S.A., Chemist. 

1893. Pelhybridge, Walter, 3, Rhodesia Road, Clapham 

Rise, S.W., Chemist anil Assayer. 

1902. l’etsche, B. W., 25, Fairview Street, Yonkers, N.Y., 

U.S.A., Chemist. 

1883. Pettigrew, J., 6, St. Helen's Place, Bishopsgate, 
E.C., Technical Chemist. 

1892. Pettigrew, Robt., c/o Mersey and Irwell Joint Com¬ 
mittee, 44, Mosley Street, Manchester, Electro- 
chemist. 

1902. Pettitt, Alf., 691, Fulton Street, Brooklyn, N.Y., 
U.S.A., Chemist. 

O.M. Peyton, E. P.. Chemical Works, Lister Street, Bir¬ 
mingham, Clieniicul Manufacturer. 

1900. Peyton, Wm. C., c/o Peyton Chemioal Co., Room 30, 

4th Floor, Mills Building, San F'rancisco, Cal., 
U.S.A., Chemist. 

1888. Philip, Arnold, Chemical Laboratory, 1LM. Dockyard, 

Portsmouth, Electro - Metallurgist and Electrical 
Engineer. 

1886. Phillips, A. G., 11, Essex Villas. I’hiliimore Gardens, 

Kensington, W., Bari istrr-at-Law. 

1891. Phillips, G. llrinton, (Journals) 622, Race Street; 
(communications) 2007, lie Laueey Place, Phila¬ 
delphia, l’a., U.S.A., Manufacturing Chemist. 

O.M. Phillips, Harcourt, 9, Cranford Avenue, Holton, 
Analytical Chemist. 

1835. Phillips, S. Chas., 47, Cannon Street, London, E.C., 
Chemical Engineer. 

1898. Phillips, Wm. II., 100, Milton Avenue, East Ham, 

E., Soapinakers’ Assistant. 

1883. Phipson, Dr. T. L., Casa Mia, Putney, 8.W., 
Analytical and Consulting Chemist. 

1894. Picard, Hugh F. K., 44, London Wall, London, K.C., 

Metallurgist. 

O.M. Pick, Dr. S., Direction dcr Soda Fabrik, Szczakowa, 
Galizien, Austria, Chemical Engineer and Manager. 
1902. Pickard, R. II., Merlin Road, Blackburn, Teacher 
and Analyst. 

1897. Pickert, Leo. W., American Sugar Refining Co., 

Granito Street, South Boston, Mass., U.S.A., 
Chemist. 

1899. Pidduek, E. W., University College of Wales, 

Aherystwith, Wales, Assistant Chemist. 

1901. Pierce, Ira L., Woodbury, Gloucester Co., N.J., 

U.S.A., Chemist (Repauno Chemical Co.). 

1897. Pilhashy, Benj. M., 1325, Lincoln Avenue, Walnut 
Hills, Cincinnati, Ohio, U.8.A.,. Chemist (Pare 
Culture Yeast Co.). 
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1888. Pilkington, (i., Laboratory, Victoria Buildings, Silver 
Street, Bury, Lancashire, Analytical Chemist 

1898. PiUey, Thos. W., 88, Grove Hill Road, Denmark Hill, 

S.E., Analytical Chemist 

1894. Pilling, John E., Agnew Villas, 78, Whitegate Drive, 
Blackpool, Chemist. 

1900. Pinto-Leite, A., c,o W. H. Hardwick, 13, Batavia 
Buildings, Hackins Hoy, Liverpool, Manufacturing 
Chemist. 

1888. Pipe, Jas., Messrs. Win. Henderson & Co., Irvine, 
N.B..Chemical Manufacturer. 

1896. Piper, Walter E., Boston Rubber Shoe Co., Malden, 
Mass.. U.S.A., Chemist. 

1899. Pirie, Alex. G., Messrs. Alex. Pirie and Sons, Ltd., 

Stoneywood Works, Bucksburn, Aberdeenshire, 
Paper Manufacturer. 

1900. Pitman, Jno. H., c/o Lafflin and Rand Powder Co., 

Pompton Lakes, N.J., U.S.A., Chemist. 

O.M. Pitt, T., 16, Coleman Street, London, E.C., Manu¬ 
facturing Chemist. 

1902. Pittsrd, Jno., 30, Mnnsfieid Road, Ilford, Essex, 
Chemical Manufacturer. 

1884. Pittuck, F. W., 15. Stratford Grove, Heaton, New- 
castle-on-Tyne, Technical Chemist. 

1899. Pizey, Jas. H., 22, Duke’s Avenue, Muswell Hill, N., 

Chemist 

1894. PJatten, Frank, c/o Elliot’s Metal Co., Limited, Selly 

Oak Works, near Birmingham, Metallurgical 
Chemist. 

1890. Platts, Jno. C., Heaton Moor Lodge, Heaton Chapel, 

near Stockport, Metallurgical Chemist. 

1896. Plant, Albort, 128, William Street, New York City, 
U.S.A., Wholesale Druggist. 

1888. Playfair, David J., 7, Victoria Crescent, Dowanhili, 
Glasgow, Manufacturing Chemist. 

1891. Pocklington, Hy., 41, Virginia Road, Leeds, Assurance 

Co.'s Local Manager. 

1901. Pollard, Wm,, Museum, Jermyu Street, London, S.W., 

Chemist (H.M. Geological Survey). 

1902. Poilitt, Jas. C. T., Wheatsheaf Works, Alexandria, 

Sydney, N.S.W., Managing Chemist. 

1898. Poilitt, R. B., De Beers Explosives Works, Somerset 

West, C.C., South Africa, Civil Engineer. 

1888. Pollock, A., Kirkland,Bonhill,Dumbartonshire, Dye- 
works Manager. 

1890. Pomeroy, Dr. Chas. T., 55, Broad Street, Newark, 
N.J., U.S.A., Ink Manufacturer, 

1896. Pond, Prof. G. G., Slate College, Centre Co., I’a., 
U.S.A., Professor of Chemistry. 

O.M. Pond, J. A., 99, Queen Street, Auckland, New 
Zealand, Analytical Chemist. 

1900. Pont, Francis G. du, Wilmington, Dei., U.S.A., 

Manufacturer. 

1895. Pont, Pierre S. du, Wilmington, Del., U.S.A., Explo¬ 

sives Manufacturer. 

1896. Poole, Herman, 157, West 106th Street, New York 

City, U.S.A., Manufacturing Chemist. 

O.M. Pooley, T. A., Beverley, Hersluim Road, Walton-on- 
Thames, Analytical Chemist. 

1892. Pope, Frank, c/o The Dumvoody Bros. Soap Co., 

Denver, Col., U.S.A., Chemist. 

O.M. Pope, S., 35, Victoria Road, ltnneorn, Chemical 
Works Manager. 

1899. Pope, Thos. H., 59, Giilott lioad, Edgbaston, 

Birmingham, Chemist. 

1900. Pope, Prof. W. J., F.R.S., Municipal School of Tech¬ 

nology ; and (Journals), 7, Albion Road, Fallow- 
field, Manchester, Professor of Chemistry. 

1900. Popplewell, Jos. M., e/o Brotherton aud Co., Holmes 

Street, Dewsbury Road, Leeds, Chemist. 

1899. Porter, A. Felix, Haskell, N.J., U.S.A., Explosives 
Chemist. 

1896. Porter, Herbert, 6, Cavendish Road, Chorlton-cum- 
Hardy, Manchester, Alkali Inspector. 

1902. Porter, J. Edw., P.O. Box 785/ and 205, W. 
Genesee Street, Syracuse, N.Y., U.S.A., Chemist. 

1901. Porter, Jno. L., New Orleans Sewerage Board, 602, 

Carondelet Street, New Orleans, La., U.S.A., 
Chemist. • 


1899. Potter, Chas. A., 198, Waterman Street, Providence, 
R.I., U.8.£., Chemist. 

1884. Potter, Chas. E., Love Lane Sugar Refinery, Liver¬ 
pool, Sugar Works Chemist. 

1888. Potter, Chas. J., Heaton Hall, Newcastle-on-Tyne, 

Cement Manufacturer. 

O.M. Potter, B. P., Salwiek Hall, near Preston, Alkali 
Manufacturer. 

1899. Potter, Rowland S., 2, Museum Hill, Hasiemere, 

Surrey, Chemist. 

1902. Potts, Cuthbert, Hawkesbury Agricultural College, 
Richmond, N.S.W., Lecturer in Chemistry. 

1900. Potts, Geo., E., Dover, N.J., U.S.A., Explosives 

Manufacturer. 

1902. Potts, Henry Wm., Hawkesbury Agricultural College, 
Richmond, N.S.W., Chemist and Principal. 

1892. l’otts, Joseph T., Price’s Patent Candle Co., Brom* 

boro’ Pool, near Birkenhead, Chemist. 

1900. l’ough, Frank H., 146, Hicks Street, Brooklyn, 
N.Y., U.S.A., Manager (Bergen Point Sulphur 
Works). 

1889. Powell, A. Ernest, Craigowan, Clarendon lioad, 

Whatley Range, Manchester, Oil Merchant. 

1900. Powell, Harry J., Whitefriars Glass Works, London, 
E.C., Glass Manufacturer. 

1884. Powell, L. S., 5, Campden Hill Square, London, W., 
Electrician. 

1897. Power, Dr. Fred. B., Wellcome Research Laboratories, 
6, King Street, Snow Hill, London, E.C., Director. 
1902. Powney, Wm. E. F„ 67, Barrett’s Grove, Stoke 
Newington, N., Analytical Chemist. 

1900. Pratt, N. P., Laboratory, Atlanta, Ga., U.S.A., 
Manufacturing Chemist. 

1889. Pratt, Walter E., 17, East Road, Lancaster, Analy¬ 

tical Chemist. 

1897. Prentice, Dr. Bertram, Royal Technical Institute, 
Salford, Lecturer on Chemistry. 

1902. Prentice, Dr. David, 5, Vermont Street, Beverley 

Road, Hull, Chemist. 

1903. Preniice, .Jas., Cossipore Sugar Works, Calcutta, 

India, Chemist. 

1888. Prescott, Dr. Albert B., Ann Arbor, Mich., U.S.A. 

1900. Prescott, Sami. C., Mass. Inst, of Technology, Boston, 

Mass., U.S.A., Instructor in Bacteriology. 

1891. Preston, Alf., 29, Southfields, Manchester Road, 
Bury, Lanes., Chemist. 

1883. Preston, R., Grasmere, Whitefleld, near Manchester, 

Manufacturing Chemist. 

O.M. Price, A. F., 524, Sacramento Street, San Francisco, 
Cal., U.S.A., Analytical Chemist. 

1902. Pringsheim, Dr. H. H., c/o Solvay Process Co., 
Syracuse, N.Y., U.S.A., Chemist. 

1899. Prinsen-Geerligs, II. C., Fegai, Java, Netherlands 
I udies,Director of Sugar Cane Experimental Station. 

1893. Pritchard, Edgar J., Nortli Ilill, Swansea, Works 

Manager. 

1896. Procliazka, Dr. Geo. A., 138, West 13th Street, New 

York City, U.S.A., Colour Manufacturer. 

1897. Procliazka, John, 15, East 12tli Street, New York 

City, U.S.A., Coal-Tar Colour Chemist. 

O.M. Procter, Prof. H. li., Yorkshire College, Leeds j and 
(Journals) Kowungartb, Ben IthyddiDg, near 
Leeds, Yorks, Lecturer on Tanning. 

1884. Procter, J. W., Skeldergate Bridge, York, Manure 

Manufacturer. 

1890. Proctor, Miss Anne J., Free Library, Widnes, 

Librarian. 

O.M. Proctor, C., 99, Underhill Road, East Dulwich, S.E., 
Analytical Chemist. 

O.M. Proctor, W. W., 33, The Side, Newcastle-on-Tyne 
Assayer and Analytical Chemist. 

1901. Propach, C., 189, East Kinzie Street, Chicago, Ill., 

U.S.A., Colour Merchant. 

1894. Proude, Jus., 30, Cromwell.Tcrraoe, Halifax, Yorks, 

Soap Works Chemist and Manager. 

1899. Pullar, Edmund, Kelrfield, Bridge of Allan, N-B., 
Manufacturer. 

1894. Pullar, Herbert 8., Pullar’s Dyeworks, Perth, N.B., 
Dyer. 
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O.M. PuUar, Sir Robert j Journals to J. Minto, Sundeman 
Publie Library, Perth, N.B., Dyer. 

O.M. Pnllar, H. D., Pullar’a Drcworks, Perth, N.B., Dyer. 
1902. Puntin, H. H. C'., 10, London Chamber*, Durban, 
Natal, Public Analyst. 

1894. Purdie, Dr. Thos., F.B.S., 14, South Street, St. 
Andrews, N.B., Professor of Chemistry. 


Q 

1903. Queneau, Augustin L., c/o New Jersey Zinc Co., 
Newark, N.J., U.S.A., Mining Engineer. 1 

1887. Quibell, Oliver, Manure Manufacturer. 

1902. Quinan, Kenneth 15., e/o l>e Beers Explosives Works, 
Somerset West, Cape Colony, South Africa, 
Chemist. , 

1897. Quinan, Win. It., lie Beers Explosives Works, Cape ' 
Town, South Africa, Superintendent (Powder 1 
Works). ; 

1,897. Quirk, Jno. S., Lead Smelting Works, St. Helens, 
Lancs., Manager. j 


R 


1898. liudcliffe, Lionel G., 6, Alma Terrace, Old Trafford, 
Manchester, Chemist. 

1884. Iiademacher, H. A., (Journals). P.O. Box 243, Law¬ 
rence, Mass., U.S.A.; and c/o Law Office of l’ierson 
and Pease, Chamber of Commerce, Chicago, Ill., i 
U.S.A., Consulting Technical Chemist. 

1900. Radley, Ernest, 49, Ernest Street, West Norwood, S.E. 

O.M. Rae, Geo., Craigfoot, Milton-of-Campsie, N.B., 
Assnyer. 

1897. Rae, Roderic II.,Claremont, Turner's Hill, Cbeshunt, 

Herts, Engineer (Edison-Swan Electric Works). 

1895. Raegener, Louis C., 141, Broadway, New York 
City, U.S.A., Lawyer. 

5901. Ralston, Wm., 3, Windsor Terrace, Liuthouse, 
Govan, Glasgow, Government Chemist. 

1902. Ratnsay, A. Alexander, Laboratory, Department of 
Agriculture, 136, George Street, Sydney, N.S.W., 
Assistant Chemist. 

O.M. Ramsay, Sir William, K.C.B., l).Sc„ LL.D., E.ll.S., 
University College, Go'wer Street, London, W.C.; 
Journals to 12, Arundel Gardens, W., Professor 
of Chemistry. 

1888. Ramsay, W., c/o Laird Bros., Ironworks, Birkenhead, 
Chemist and Assayer. 

1898. Ramsden, Andrew, Deccan Sugar Co., Ltd., Samalkot, 

Godavcri District, India, Manager. 

1883. Ramsden, J., Suffolk Lodge, Park Hill, Clapham, 
S.W., Brewer. 

1901. Ransom, Francis, The Chilterns, Hitchin, Herts, 
Manufacturing Pharmaceutical Chemist. 

1898. Raschen, Dr. Julius, The Highlands, Runcorn, 
Cheshire, Consulting Chemist (United Alkali Co.). 

1893. Ratcliff, Frank D., The Cottage, Green Hill, Broms- 
grove, Staffs, Vinegar Brewer. 

1898. Ratcliffe, Walter, 21, Mawdsley Street, Bolton, 
Analytical Chemist. 

1895. Rau, Dr. H. M., 130-182, Pearl Street, New York 
City, U.8.A., Chemist. 

1901. Rauter, Dr. G., Bismarekstrasse, 108, Charlotten- 
burg, 4, bei Berlin, Germany, Engineering Chemist, 

1901. Rawlins, Herbert J. L., Hope Cottage, Kainhill, 
Lancashire, Managing Director. 

O.M. Rawson, Chris., 44, St. Augustine Road, Bedford, 
Anal, and Cons. Chemist. 

1883. Rawson, Dr. S. G., Technical Schools, Huddersfield, 
Analytical Chemist. 

1895. Read, E. J., 69, Sheen Lane, Mortlake, Surrey, 
Analyst. 

1890. Eeade, Thos., Sebright House, Tettenball Wood, 
Wolverhampton, Manufacturing Chemist. 


O.M. Headman, Dr. J. B„ Myndo Park, Hereford, Analy¬ 
tical and Consulting Chemist. 

O.M. Reddrop, J., Sound Cottage, Sound, near Nantwich, 
Analytical Chemist. 

1902. Bedfern, C. G., 4, South Street, Finsbury, London, 
E.C., Patent Agent. 

1890. Redgate, J. G., Traffic Street, Nottingham, ASrated 

Water Manufacturer. 

1901. Redpatb, Leou W., International Smokeless Powder 

and Dynamite Co., l’arlin, N.Y., U.S.A., Chemist. 
O.M. Redwood, Dr. Bovcrtnn, 4, Bishopsgate Street Within, 
London, E.C., Petroleum Expert. 

1881. Redwood, I. I., Bantry House, Picardy Hill, Belve¬ 
dere, Kent, Technical Chemist. 

1887. Redwood, Kobt., 4, Bishopsgate Street Within, 
London, E.C., Secretary. 

1891. Redwood, T. Horne, Olveston, Sedleseomhe Road, 

St. Leonard's-on-Sea, Analytical Chemist. 

I860. lWe, Dr. A., 15, Mauldetli Road, Withingtou, Man¬ 
chester, Aniline Dye Manufacturer, 

1884. Reed, Albert E„ The Grange, Leigham Court lioad, 
Streatham, S.W., Paper Works Chemist. 

1902. Heed, Herbert e/o Stamford Manufacturing Co., 

Stamford, Conn., U.S.A., Chemist. 

1895. Reed, Dr. J. Hustings, Hambledou Mill, vid Cairns, 
North Queensland, Sugar Manufacturer. 

1893. Reekie, J. A., 51, Blackford Brow, Whitefield, near 
Manchester, Calico Printer’s Colour Mixer. 

1883. Reeks, T. H., 106, Queen Victoria Street, London, 

E.C., Analytical and Consulting Chemist. 

1901. Rees, Iluruld li., c/o Uurris-Hees Tanning Co.,Sylva, 
N.C.. U.S.A., Tanner and Currier. 

1897. Rees, W. 1L, Big Pine, Inyo Co., Cal., U.S.A., 
Chemist. 

1900. Reese, Dr. Clms. L„ e/o Jlopauuo Chemical Co., 

Chester, Pa., U.S.A., Chemist. 

1897. Reid, Andrew, 133, Miuard Road, Crosstnyloof, Glas¬ 

gow, Chemisr. 

1890. Reid, Kobt., Oil Mills, Ilorbury Bridge, neur Wake- 
lieid, Chemical Student. 

1895. Reid, T. Anderson, 8, Ashton Drive, Hurd’s Cross, 
Liverpool, Works Manager. 

O.M. Reid, Walter F., Fieldside, Addlestoue, Surrey, 
Technical Chemist. 

1893. Reid, Wm., jtm., Bombay Dycworks, Dadur, Bombay, 

India, Dyer 

1898. Reitmeyer, Kobt. E. 1)., 1 & 2, Rangoon Street, 

London, E.C., Chemical Merchant, 

1901. Remington, J. Percy, jun., 417, Bourse Ruilding, 

Philadelphia, l’a., U.S.A., Chemist. 

1900. Remingtou, J. Stewart, Aynsome, Grange-over-Sands, 

R.S.O.. Lancs., Consulting Chemist. 

1903. Remsen, President Ira, Johns Hopkins University, 
Baltimore, Md., U.S.A., President, 

1884. Renaut, F. W., 17, Emanuel Avenue, Friar’s Park, 

Acton, W., Secretary. 

O.M. Rennie, Dr. El. 1L, University of Adelaide, South 
Australia, Professor of Chemistry. 

O.M. Rennoidson, W. L., c/o United Alkali Co., Ltd., 
Hebbnrn-on-Tyne, Manager. 

1901. Renwick, Frank l 1 ’., Glengall, Woodford Green, 

Essex, Chemist (Photographic Works). 

1885. Reoeh, R., River Point, It. 1., U.S.A., Print Works 

Manager. 

1894. Rettie, Theodore, 16 , Great King Street, Edinburgh, 

Metallurgical Chemist. 

1895. Reubens, Chas. M., c/o Brady Brass Co., 202, Tenth 

Street, Jersey City, N.J., U.S.A., Chemist. 

1896. Reuter, Dr. L. H., 431, East 87 th Street, New York 

City, U.S.A., Chemist. 

1902. Reuterdahl, Arvid, 194, (alia Street, Providence, 

R.I., U.S.A., Consulting Electrical Chemist. 

O.M. Reynolds, Dr. J. Emerson, F.R.S., Trinity College, 
Dublin, Professor of Chemistry. 

O.M. Rhodes, E., c/o Thos. Vickers & Sons, Widnes, 
Technical Chemist. . 

1898. Rhodes, Jos.. Church Bridge House, Accrington Print 
| Works Chemist. 
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O.M. Sill, T. T., c/o United Alkali Co., Ld., Flint, North 
Wales, Alkali Works Manager. 

1892. Silvester, Harry, 78, Holyhead Road, Ilandswortb, 
Birmingham, Analytical and Consulting Chemist. 
1901. Sim, Wilfrid A., o/o Wm. Sim and Son, 40, Jane 
Street, Leith, N.B., Colour Mum&ctorer. 

1899. Suneons, Carl, 70, Finsbury Pavement, London, E.C., 
Gelatine Manufacturer. 

1898. Simon, Dr. A, 55-66, Bishopegate Street, B.C., 
Chemical Engineer. 


, [ 1890. Simonds, Dr. F. M., 159. Front Street, New York 
I City, U.S.A., Mining Engiueer and Assayer. 

1908. Simonson, Wm., 126, Welt 9th Street, Cincinnati, 
| Ohio, U.S.A., Chemist. 

1897. Simpson, E. S., Geological Surrey Laboratory, 
Museum Street, Perth, West Australia, Assayer. 
O.M. Simpson, W. S., Halcyon House, Private Boad, 
Enfield, N., Analytical Chemist. 

1900. Sims, W. Edgar, Portinscule Lodge, Higher Crump- 

sail, Manchester, Technical Chemist. 

1894. Sinclair, Dr. W., 60, Stirling Road, Trinity, Edin¬ 
burgh, Chemist. 

1890. Sindali, B. W., 80 , Manor Road, Brockley, London, 

S.E., Paper Mills Chemist. 

1889. Singer, Ignatius, c o Whitaker Bros,, and Co., Newlay, 
near Leeds, Manufacturing Chemist. 

1899. Siugmaster, J. Arthur, c/o New Jersey Zinc Co. of 
Penna., Palmerton, Pa., U.S.A., Chemist. 

1901. Sinnatt, Frank S., Glenside, Church Lane, Moston, 

Manchester, Demonstrator of Chemistry. 

O.M. Sisson, G., jun., c/o Washington Chemical Co., Ltd., 
Washington Station, B.S.O., Co. Durham, Works 
| Manager. 

1885. Skaife, Wilfred T„ 630, Sherbrooke Street, Montreal, 
Canada, Sugar Chemist. 

1894. Skelton, John R., c/o Norwich Crape Co., Ltd., St, 

Augustine’s, Norwich, Technical Chemist 
I 1901. Skertchley, Sydney A. R., Albuhera, Marlborough 
Road, S. Croydon, Mining Engineer. 

1897. Skertchley, W. P., Laboratory, 11, Billiter Square, 
E.C., Analytical Chemist. 

1891. Skilton, C. F. E., Brewery House, Staines, Brower. 
1901. Skinner, Horvoy J., c/o Little and Walker, 7, Ex¬ 
change Place, Boston, Muss., U.S.A., Chemist. 

! 1896. Skurray, Thos., United Breweries, Abingdon, Berks, 
Brewer. 

1897. Skvortzoff, Basil N., (communications). Works of 

Oushkoff & Co. i (Journals), Igoniuunovo, Kazan, 
Russia, Cheidtcal Technologist. 

O.M. Slade, H. E., India Rubber Works, Streatham Com¬ 
mon, London, S.W., Rubber Works Manager. 

1887. Slatter, Geo. W., Carlton Terrace, Nab Wood, Shipley, 
Yorkshire, Analytical Chemist. 

1895. Slocum, Ilr.FraukL., 401, South Linden Avenue, E.E., 

Pittsburg, Pa., U.S.A., Chemist. 

1899. Slosson, Edwin K., University of Wyoming, Laramie, 
Wyoming, U.S.A., Professor of Chemistry. 

1883. Smail, J. 1., Warren Wood, Ilayes Common, Becken¬ 

ham, Kent, Chemical Manufacturer. 

1901. Simile, Dr. F. J., c/o Wm. Davies Co., Toronto, 
Canada, Chemist. 

1898. Small, Fritz II., c/o Gruton and Knight Manufacturing 

Co., Worcester, Mass., U.S.A., Chemist. 

O.M. Smetham, A., 16, Brunswick Street, Liverpool, Ana¬ 
lytical Chemist, 

1884. Smiles, Jas., 173, Bruntsfield Place, and (Journals) 

Illundfield Chemical Works, Lower Broughton 
Road, Edinburgh, Manufacturing Chemist. 

1880. Smith, Alfred, Excelsior Chemical Works, Claytob, 
Manchester, Manufacturing Chemist. 

1898. Smith, Alf. B., Whiteley House, Glossop, Derbyshire, 
Bleacher and Dyer’s Manager. 

1897 Smith, Allan, e/o Kellner-Partington Paper Pulp Co., 
Hallein, bei Salzburg, Austria, Paper Mills Chemist. 
1898. Smith, Andrew B., P.O. Box 90, Queenstown, C.C., 

8. Africa, Chemist. 

1890. Smith, Andrew T., 43, Castle Street, Liverpool, 
Chemical Broker. 

1893. Smith, Edgar B., Prince Regent’s Wharf, Silvertown, 

E., Chemist. 

1895. Smith, Dr. E. Ellsworth, 26, East 29th Street, 
New York City, U.S.A., Consulting Physiological 
Chemist. 

O.M. Smith, Edgar F., c/o E. M. Robson, Trelawny, Fair¬ 
fax Road, Bedford Park, W., Analytical CMmiat. 
1898. Smith, Ernest A., The Assay Office, Leopold Street, 
Sheffield, Assayer. 

1900. Smith, E. Sell, 219, East Market Street, 'Warren, 
Ohio, U.S.A., Manufacturing Chemist 
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1896. Smith, £. Shrapnell, 88. Botanic Road, Wavertree, 

Liverpool, Chemical Engineer. ' • 

1891. Smith, Francis P., 80-21, Qiieenhlthe, Upper Thame* ' 
Street, London, E.C. Chemist. ' : ' 

1902. Smith, Frank Gurney, 7, Luxemburg Gardens, Brook 
Green, W., Chemical Student. 

O.M. Smith, G., ko»ehall Terrace, Falkirk, N.B., Explosive 
Works Manager. 

1897. Smith, Sir Geo. J., Messrs. Bickford. 8mith, & Co., 

Ltd., Tuckingraill, Cornwall, Fuse Manufacturer. 
1890. Smith, Harry, 7*, Holly Avenue. Jesmond, New- 
castle-on-Tyne, Technical Chemist. 

1890. Smith, Harry K., L.8. k M.S. Railway, Collinwood, 
Ohio, U.S.A., Analytical Chemist 

1900. Smith, H. Ewing, 2 a, City Hoad, London, E.C., 

Manufacturing Chemist. 

1902. Smith, Ily. Geo., Technological Museum, Harris 
Street. Ultimo, Sydney, N.S.W., Australia, 
Assistant Curator and Chemist. 

1901. Smith, H. Procter, 52, St. John’s Street, Coatbridge, 

N.U., Metallurgical Chemist. 

O.M. Smith, H. R., 1, Aubert Park, Highbury, London, N., 
Analytical Chemist. 

1901. Smith, H. Sutcliffe, Edward Ripley and Son, Ltd., 
Bowling Dyeworks, Bradford, Managing Director. 
1890. Smith. H. Wood, c/n John Halt and’dr. Ltd., 119 , 
Old Broael Street,'London, E.C., Chemist. 

1897. Smith, James, 30, Milner Road, Aigburth, Liverpool, 

Analytical Chemist. 

1893, Smith, Jas. F., 15, Second Avenue, Halifax, Yorks, 
Analytical Chemist. 

O.M. Smith, J., Ash Grove House, Radclitfe, Manchester. 

1901. Smith, J. Crnickshauk, 20. Nassau Street, Mortimer 

Street, London, W„ Technical Chemist. 

O.M. Smith, T)r. J. II., Wollishofen, Zttrioh, Switzerland, 
Chemical Manufacturer. 

1884. Smith, J. Johnstone, Lockwood Brewery, Hudders¬ 
field, Brewing Chemist. 

1902. Smith, Jno., Colonial Sugar Refining Co.. Ltd., 

O'Connell Street, Syduey, N.S.W., Australia. 

1898. Smith, John. Hartley Street Dyeworks, Dewsbury, 

Yorks, Dyer. 3 

1896. Smith, Joseph Kent, Glascoed, Shaviugton Avenue, 

Hoole, Chester, Metallurgical Chemist. 

1SS8, Smith, J. Tertius, Richmond House, l’laistow, Esse s, 
Technical Chemist. 

O.M. Smith, Jno. W., Massachusetts Institute of Techno¬ 
logy, Boston, Mass., U.S.A., Analytical Chemist. 
1890. Smith, J. Wm., Solvay Process Co., Syracuse, N.Y., 
U.S.A., Alkali Works Manager. 

1898. Smith, R. F. Wood, Laboratory, 89, Bartholomew 
Close, E.C., Consulting Chemist. 

1890. Smith, B. Greig, Linnean Society's House, Elizabeth 
Buy, Sydney, N.S.W., Analytical Chemist. 

1890. Smith, K. Watson, 45, .Mil!brae Road, Langside, 
Glasgow, Chemical Works Manager. 

1900. Smith, 'J. Connell, Blandfield Chemical Works, 
Edinburgh, Manufacturing Chemist. 

1897. Smith, Thcophilus R., o jo Brotherton & Co., Ilaigh 

Park Chemical Works, Stourton, near Leeds, 
Chemist, 

1836..Smith, Walter K., 158, Doyle Avenue, Providence, 
R.I., U.S.A., Instructor in Chemistry. 

1903. Smith, Dr. Warren R., Lewis Institute, Chicago, Ill., 

U.S. A..Teacher. 

O.M. Smith, Watson, 34, Upper Park Road, Hnverstock 
Hill, N.W., Editor of Society’s Journal. 

O.M. Smith, Wilfred; 182, West Street, Glasgow, Chemical 
Manufacturer. 

1896. Smith, Dr. W. Stanley, Bryntirion, Bet-sham, near 
Wrexham, North Wales, Brewer. 

O.M. Smithells, Prof. A., F.R.S., Yorkshire College, Leeds, 
Professor of Chemistry. 

1902. Smitber, F.‘ W., 80, Cole Building, Nashville, Tenn., 
U.S.A., Analytical Chemist. 

O.M. Smithers, F. O., Daahwood House, 94^New Broad 
Street, London, E.C., Chemical Agent. 

002. Smoot, Albert M., 1263, Waverly Place, Elizabeth 
N.J., U.S.A., Analytical Chemist, 


1902. Smyth, Dr. Morland, e/o Mander Bros., John Street, 
* Wolverhampton, Chemist. 

1902. Smvthe, Jno. A., Durham College of Science, New- 
castlc-on-Tytie, Demonstrator in Chemistry. 

1802. Smvthe, Dr. J. S., c/o W. Meadowcroli and Son, 
Ltd., Regent Street, Blackburn, Analytical 
Chemist. 

1888. Snape, Dr. II. Lloyd, Balholm, Lathom Road, South- 
port, Director of Education for Lancashire. 

1896. Snowdon, Jno.. jim., Messrs. Snowdon, Sons, & Co., 

Millwall, E„ Chemical and Oil Manufacturer. 

1900. Snyder, Geo. D.,31, Bradford Stteet, Brooklyn, N.Y., 

U.S.A., Chemist. 

1902. Snyder, Prof. Harry, 2090, Commonwealth Avenue, 

St. Anthony Park, Minn., U.S.A., Professor of 
Agricultural Chemistry. 

1900. Sodeau, Wm. II., 114, Park Road, Newcastle-on- 
Tyne, Chemist. 

1894. Solm, C’has. E„ 2, Harpnr Street, Be J ford Row, 
London, W.C., Analyst. 

1»95. Solvay, Annand, 25, Rue Prince Albert, Brussels, 
Gkratit de ia Societo Solvay et Cie. 

1884. Solvay, Ernest, 43, ltuo des Champs Elysees, Brus¬ 
sels, Alkali Manufacturer. 

1903. Smnermeier, Edw. E., 1390, Neil Avenue, Columbus, 

Ohio, U.S.A., Chemist. 

1897. Somerset, II. St. John, jun„ Mount Morgan Gold 

Mining Co., Mount Morgan, Queensland, Austra¬ 
lia, Assayer. 

1884. Sommer, Adolf, corner 1st and Bitmey Streets, East 
Cambridge, Boston, Mass., U.S.A., Pharmaceutical 
Chemist. 

1894. Sonstadt, Edw., Church Fields, Oheshunt, Herts, 
Chemical Technologist. 

1896. Sotvl, Ernest, 119, ltue Notre Dume-des-Chtunps, 
Paris, VI., Engineer. 

1896. Souther, H., 140, Capitol Avenue, Hartford, Conn., 
U.S.A., Chemical and Metallurgical Engineer. 

1892. Southern, Thos., Jr., Wbeathill Chemical Works, St. 

Simou Street, Salford, Manufacturing Chemist. 

1883. Soward, A. W., 28, Therapiu Road, Honor Oak, 
S.E., Principal Clerk (Legacy Duty Office). 

1390. Sowerby, Thos. H., Canal Soap Works, Verney Road, 
ltotherhithe New Hoad, S.E., Soap Manufacturer. 
O.M. Sowerby, W. M., e/o United Alkali Co., Ltd., Allhuscn 
Works, Gateshcad-ou-Tyue, Laneanhire, Alkali 
Works Manager. 

1887. Spackman, Clias., ltosehaugli, Clitheroe, Lancashire, 
Portland Cement Manufacturer. 

1900. Sparks, John C., c/o The l)e Ia Vergue Refrigerating 

Machine Co., foot of East 138th Street, New York 
City, U.S.A., Chemist. 

1901. Sparrow, J. Marcellus, e/o Imperial Varnish and 

Colour Co., Ltd., 6-22, Morse Street, Toronto, 
Canada, Varnish and Colour Manufacturer. 

1883. Spence, D., Alum Works, Manchester, Alum Manu¬ 
facturer. 

O.M. Speuce, F., Alum Works, Manchester, Alum Manu¬ 
facturer. 

1903. Spence, Howard, ( Journals) Audley, Broad Road, 
Sule, Cheshire, anti e/o Peter Spence and Sons, 
Ltd., Alum Works, Manchester, Chemical Manu¬ 
facturer. 

1901. Spence, Jno. Davidson, 415, Ashton New Road, 
Clayton, Manchester, Chemist. 

1894. Spence, J. Napier, 69, Frithville Gardens, Shepherd’* 
’ Bush, VV., Teacher of Chemistry. 

1883. Spence, Jno. W., Tiviot Colour Works, Manchester 

Road, Stockport, Drysalter. 

1900. Spencer, Harold li.S., Spring Side, Sharpies, Bolton, 

Lanes., Paper Maker. 

1884. Spencer, Jno., Globe Tube Works, Wedneshory, 

Tube Manufacturer. 

O.M. Spenoer, J. W., Newbiggin House, Kenton, New- 
castle-on-Tyne, Steel Manufacturer. 

1901. Spenoer, Bobt., jam, c/o E. Ripley and Son, Ltd. 

Bowling Dyeworks, Bradford. 

1902. Sperry, Elmer A., 855, Case Avenue, Cleveland, 

Ohio, U.S.A., Electrical Engineer. 
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1897. Sperry, Erwin 8., P.O. Box 636, Bridgeport, Conn., 
U.S.A., Metallurgist. 

1884. Spiegel, Dr. Adolf, Messel, bei Darmstadt, Germany, 

Analytical Chemist. 

1899. Spieler, Aug. J., c/o The Will and Baumer Co., 

Syracuse, N.Y., U.S.A., Stearic Acid Works 
Superintendent. 

1889. Spies, Adolph, 102, Fenchurch Street, London, E.C., 
Chemical Merchant. 

1889. Spies, Hermann, 102, Fenchurch Street, London, 
E.C., Chemical Merchant. 

1885. Spiller, A., Edison-Swon Electric Co.. South Ilenwell 

Works, Nencastle-on-Tyne, Electrician. 

O.M. Spiller, J., 2, St. Mary’s Koad, Oauonhury, Lon¬ 
don. N., Consulting Chemist. 

1896. Spoor, J. L., Madras Cemeut Works, Madras, India ; 
aud (Journals), Bede Court, Rochester, Kent, 
Portland Cement Manufacturer. 

O.M. Sprengel, Hermann Johann Philipp, Ph.D. 
(Heidelb.), F.B.8., Hoyal Prussian Professor 
(titular) ; Journals to Prof. Sprengel, F.B.S., 
Savile Club, 107, Piccadilly, London, W., Chemist. 

1900. Spurge, Edw. C., Socicte Franyaise de l’tndustrie 

Chimique, 7, Quai de Seine, Cotirbevoic, near Paris, 
Chemist. 

1901. Spurlin, Oscar L., Drawer 13, Columbia, 8.C., 

U.S.A., Chemist. 

O.M. Squire, P. W., 413, Oxford Street, London, W„ Phar¬ 
maceutical Chemist. 

O.M. Squire, Dr. W. S., Clarendon House, St. John’s Wood 
Park. N.W., Chemical Engineer. 

1901. Staempfli, Major W., Worblaufen, Bern, Switzerland, 

Director (Swiss Smokeless Powder Factory). 

1896. Stafford, Chas. H., (Journals) c/o Tho Birkacre 
Printing Co., aud Hollyfleld, Weldbank, Chorley, 
Colourist. 

O.M. Stahl, Dr. K. F., 57th Street and A. V. Ry., Pitts¬ 
burg, Pa., U.S.A., Chemical Works Manager. 

1884. Stauning, John, Broadfield, Leyland, near Preston, 

Bleacher. 

1902. Stansdeld, Edgar, Whalley, near Blackburn, Lanca¬ 

shire, Lecturer in Chemistry. 

1888. Stantial, Frank G„ e/o Cochrane Chemical Co., 
Everett, Mass., U.S.A., Technical Chemist. 

1885, Staples, H. J., Hie Old Hall, Spondon, Derby, Colour 

Manufacturer. 

O.M. Stark, J. F.. 9 Allfarthing Lane, Wandsworth, S.W., 
Works ■Superintendent, 

1896. Statham, Noel, Compahia General de Productos Quir 
miens del Abouo, Gijon, Spain, Eogiueer. 

1895. Stead, J. Christopher, 42, Grove Green Bond, Ley- 

tonstone, N.E., Chemist and Manager. 

O.M. Stead, J. E., 11, Queen’s Terrace, Middlesbrough- 
on-Tees. Analytical Chemist. 

1898. Stearns, Therein C., 41, Montgomery Street, Jersey 
City, N.J., U.S A., Consulting Chemist. 

O.M. Stobbius, Dr. J. H,, 80, Madison Avenue, New York 
City, U.S.A , Analytical Chemist. 

O.M. Steedman, R. II., Golftyn, Carrick Koad, Ayr, N.B., 
Chemioal Manufacturer. 

1896. Steel, Fred. W., c/o Cuming, Smith, and Co., Yarra- 

ville, Melbourne, Vic., Analytical Chemist. 

1900. Steel, Jno. S., Adelaide Chemical Works, New 

Thcbartoo, Adelaide, South Australia, Chemist. 
1884. Steel, B. Elliott, 38, East Park Parade, Northampton, 
Headmaster. 

O.M. Steel, Thcs., Colonial Sugar Refinery, O’Connell 
• v Stree . t ’ S - vdne .'d N.S.W., Australia, Sugar Chemist. 
*•97. Stem, Sigmund, 214, Upper Parliament Street, Liver- I 
pool, Sugar Refinery Manager. j 

1897. Stcinbart, l)r Oscar J., 4, 

Buckingham Gate, S.W., 

1901. Steinmetz, Chas. I>., Resea 

Electric Co., Schenectady, 

1887. Stenhouse, T., Townhead, 

Chemist. 

1892. Stephens, M. E„ 4, Cailton Gardens, London, 8.W.; 
and (Joornala) 57-60, Alderegate Street, London, 
E.C., Ink Manufacturer. 


Palace Street Mansions, 
Manufacturing Chemist 
rch Laboratory, General 
N.Y., U.S.A, Electrician. 
Rochdale, Analytical 
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8tepheris, H. Chat, M.P., 4, Carlton Gardens, London, 
S.W., Iuk Manufacturer. 

■ 1889. Stern,-Arthur L., Southbank, Stapenhill Road, 
Barton-on-Trcnt, Brewing Chemist. 

O.M. Steuart, y. R., Osbbrne Cottage, Broxburn, Weet 
Lothian, N.B., Oilworks Chemist 

1899. Stevenot, G. A„ e/o Schorilkopf, Hartford, and 
I Hanna Co., 100, William Street, New York City, 

U.S.A., Chemist. 7 * 

j 189 *- Stevens, Arthur F., 61, Balfour Road, Highbury 
New Park, N.,Paper Examiner. 

1902. Stevens, Hy. P., The Firs, Ash, Surrey, Demon¬ 

strator in Chemistry. 

1894. Stevens, Juo. II., 295, Ferry Street, Newark, N.J., 
i U.8.A., Manufacturing Chemist. ’ 

j 1902. Stevens, M. White, Bedford Villa, Plymouth, 
j Chemist. 

i 1884. Stevens, Win., The Native Guano Co., Ltd., 99, New 
Bridge Street, Blackfriars, K.C., Secretary. 

I 1899. Stevenson, Arnold, 4, Porchestor Gardens, London, 
W., Chemist. 

1901. Stevenson, M. R., Morrison and Cass Paper Co., and 
(Journals) Ward House, Tyrone, Blair Co., l’a„ 
U.S.A., Chemist. 

O.M. Stevenson, Dr. T., Guy’s Hospital, London, 8.K., 
Chemical Lecturer. 

O.M. Steveuson, W„ Standard Works, 95*. Southwark 
Street, London, S.K., Chemical Manufacturer. 

1901. Stewart, David B. 1).. Aberdeen Comb Works, 
Hutcheon Street, Aberdeen, Managing Director 
1890. Stewart, liobt., (IB, Henry Road, West Bridgford, 
Nottingham, Chemical Works Manager. 

1896. Stewart, It. Patrick, 59, \\ ellwood Terrace, Kerr 
Street, Kirkintilloch, N.U., Analytical Chemist. 
O.M. stewurt, 8., c/o Michael Nairn and Co., Ltd., 
Linoleum Works, Kirkcaldy, N.B., Technical 
Chemist. 

1899. Stewart, Sami., 16, Great George Street, West¬ 

minster, S.W., and (Journals) Pnrkhurst Park 
Road, Wellington, Surrey, Matmging Director 
(Explosives Co.), 

1901. Stifel, Walter II., 1319, Locust Street, Allegheny, 
Pa., U.S.A., Tanner. 

1903. Stillwell, Albeit (>., 55, Fulton Street, New York 

City, U.S.A., Chemist. 

1886. Stirk, Jos., Fcrncliffe, Elm Bank, Nottingham, 

Brewer’s Engineer. 

1893. Stock, F. W. Keating, Dinsdalo Rectory, Darlington, 
Analytical and Consulting Chemist. 

1900. Stockdale, Edgar, Printworks, Birstall, Yorks, Colour 

Mixer. 

1888. Stockdale, Wm., Dwell Printworks, Stacksteads, near 
Manchester, Calico Printer. 

1887. Stocks, H. B., Lynwood, Neston, Cheshire, Analytical 

Chemist. 

1901. Stoddart, Chas. W., 246, Equitable Building, Denver, 

Col., L.8.A., Chemist and Metallurgist. 

1903. Stoddard, Jesse D., c/o Operating Board, American 
Radiator Co., Lake and Dearborn Streeta, Chicago. 
HI., U.S.A. 8 ’ 

1885. Stoddart, F. Wallis, Western Counties Laboratory, 
Bristol, Analytical Chemist. 

1899. Stoddart, Reginald F., 102, Smedley Road, Cheetham, 
Manchester, Chemist. 

O.M. Stoer, J., 6, Hanover Quay, Dublin. 

O.M. Stoker, G. N., 9, Lessor Avenue, Clapham Common, 
S.W., Analytical Chomist. 

1899. Stokes, Alf. W., Laboratory, Vestry Hall, Paddington 

Green, W., Public Analyst. 

1898. Stokes, Dr. Henry N,, U.S. Geological Surrey, 

Washington, D.C., U.S. A., Chemist. ’ 

1892. Stone, Frank, Laboratory, 198, Collins Street, Mel¬ 
bourne, Victoria, Analytical Chemist and Assayer. 

1900, Stone, Geo. C., c/o New Jersey Zinc Co., 11, Broad¬ 

way, New York City, U.S.A., Engineer. 

1899. Stono, I. F., 100, William Street, New York City, 

U.3.A., Chemical Merchant, 

1888. Stone, Thos. W., Chemical Works, St. George 

Bristol, Chemical Manufacturer. * ’ 
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1902. Storar, John. (Journals) GonUton Lodge, Hornsea j 
and (communications) c/0 Messrs. Beokitt and 
Sons, Hull, Chemieal Engineer, 

O.M. Storey, I. H., Haver breaks, Lancaster, Chemical 
Manufacturer. 

1902. Storr, Bertram V., 1, Oakfleld Boad, Ilford, Essex, > 

Chemist. 

1888. Stowe, W. T., Inland Revenue, Wellington, Salop, 

Analytical Chemist. 

1883. Strangman. J. Pim, 38, Rue Dcabordcs - Valmore, 
l’assy, Paris, Bleacher. 

1903. Strickler, Emerson H., Johns Hopkins Club, 516, 

Park Avenue, Baltimore, Md„ U.S.A., Chemist. 

1887. Strong, Colin K., 13, St. Ann Street, Manchester, Oil 
Merchant. 

O.M. Stuart, C. E., 29, Mosley Street, Newcastlo-on- 
Tyne, Chemical Apparatus Dealer. 

1896. Stuart, Harry T. B., Know Mill House, Entwistle, 
near Bolton, Printworks Sub-Manager. 

O.M. Stuart, T. W., 7, Livingston Drive, Sefton Pork, 
Liverpool, Alkali Works Manager. 

1901. Stuart, Dr. W. Theophilus, 197, Spadina Avenue, 

Toronto, Canada, Physician and Professor of j 
Chemistry. 

1896. Stubbs, Augustus J., 50, Calle do Ferraz, Madrid, 
Spain. 

O.M. Studer, Dr. A., Postgebilude, Olten, Switzerland, 
Consulting Chemist. 

1890. StudeT, Simon J., Helvetia, Stockton Heath, near 
Warrington, Technical Chemist. __ \ 

1898. Styles, R. Curling, Knockhall, Greenhithe, Kent, 

" Analytical Chemist. 

1900. Snart, Arthur B„ St. Paul’s Works, Paul Street, | 
Finsbury, E.C., Manager of Melting Department, j 
1896. Suckert, Dr. J. J., 253, Broadway, 'lew York City, | 
U.S.A., Manufacturing Chemist. 

1895. Sudborough, Dr. J. J., University College of Wales, j 
Aberystwitli, Lecturer in Chemistry. 

1889. Sulroan, H. L„ 44, Loudon Wall, I.ondon, E.C., 

Chemist and Metallurgist. 

1895. Summers, Bertrand S., c/o McCormick Harvesting 

Machine Co., 7, Monroe Street, Chicago, 111., 
U.S.A., Electro-Chemist. 

1902. Summerskill, Dr. Wm., 92,Harrow Koad, Leytonstone, 

N.E., Ethyl Chloride Manufacturer. 

1890. Sumner, Harold, Worthington, near Wigan, Dyer and 

Bleacher. ■ 

1896. Sunderland, A., 84, Hainworth Wood Koad, Ingrow, 

Keighley, Teacher of Chemistry. 

1899. SuudstTom, Carl, e/o Solvay Process Co., Detroit, 

Mich., U.S.A..Chemist. 

1895. SundstrSm, Karl J., Trenton, Wayne Co., Midi, 
U.S.A, Manufacturing Chemist. 

1884. Sutherland, D. A, 28, Victoria Street, Westminster, 
S.W, Consulting Technical Chemist and Assayer. 
1894. Sutherland, Geo., Crott Cottage, Bonhill, N.B., 


Chemist. . 

1887. Sutherland, Jas., c/o British Aluminium Co., Ltd., 
Larne Harbour, Co. Antrim, Ireland, Chemist. 
O.M. Sutherland, R. M, Lime Wharf Chemieal Works 
Falkirk; and Solsgirth, Dollar, N.B., Chemical 


Manufacturer. 
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FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, loon. 
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will meet in Berlin, during Whitsuntide week of this year. 
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main causes of dispute ; to throw light upou points which 
may assist governments and others in framing regulations 
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ments. 
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A Congress Daily Paper will he published by the Com • 
mittee during the Congress week. 

The number of tickets for the soc al arrangements is 
limited to Banquet, 1,500; Reception in Town Hull, 750 ; 
“ Commcrs,” 1,000 gentlemen, 200 ladies ; Performance at 
Royal Opera, 900; Reception of German Chemical Society, 
801); Excursion to Wannsee, 1,500. 
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As formal invitations are now being sent oat, applications 
to join the Congress, accompanied by a remittance of 11., 
should be scut in to tho General Secretary without delay. 
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ESTIMATING THE TOTAL ACIDITY OK GASES 
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EOlt MANUFACTURE OK SULPHURIC ACID, 
WITH SUGGESTIONS ARISING FROM THE 
STUDY OK THE INTERACTION OK NITROUS 
AND SULPHUROUS ACIDS, OR THEIR SALTS. 
IN AQUEOUS SOLUTION. 

nv It. 1-OUUKS CAUl-KNTKIt, ASH Elt.NF.ST LINI>KIE, ».», . 

(This Journal, Dec. 31, 11)02, MOO—1508.) 

Til Mr. Forbes Carpenter’s reply, p. 1507, col. 2, line 10 
**</•» for “The hydroxylamine reaction was got atGriesheiui,'’ 
<Stc., read;—“Evidence of traces of ammonia was got at 
Griesheim anil Berlin with certain samples of chamber 
acid, and he should not be at all surprised if the hydroxyl- 
amine reaction could be obtained in certain places in 
Dr. Mcssel’s chambers to-day,” &e. 
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RECENT DEVELOPMENTS IN THE IRON AND 
STEEL INDUSTRY CONSIDERED PROM 
AN ECONOMIC STANDPOINT. 

BY W. A. HONE, D.Sc., Pw.D. 

The remarkable changes which, during the past ‘20 years, 
have occurred in the relutive positions of the three leading 
iron and steel producing countries, Great Uritaiu, Germany, 
and the United States, have been the subject of much 
recent discussion, both in the columns of the daily 
newspapers and in one or two of our technical journals. 

The character of these changes is sufficiently indicated 
in the following tables, which show the production of pig 
iron and steel in the countries named, as well as the 
world’s total output, for the years 1880, 1890, and 1901 
j respectively. 

It is, therefore, undeniable that the British output of 
iron and steel 1ms not increased in anything like the same 
ratio as either the world’s requirements or the enterprise of 
our great rivals in Germany and America; and further, it 
• must also be admitted that practically within the last 
dozen years or so we have lost our former pre-eminence 
i in this great branch of industry. 

It will, perhaps, not be out of place if T make a passing 
reference to some of the causes which contributed to this 
I former pre-eminence of ours. 

The. English iron industry gradually assumed important 
proportions during the 17th century, towards the end of 
which our 300 furnaces were responsible for an aunual 
output of probably not far short of 2ut),()()0 tons. This 
period of steady development was succeeded by half a 
century of extraordinary decline and depression, until in 
1740 there remained but 59 furnaces in blast, yielding an 
annual output of a little more than 17,000 tons; in this 
year we were actually obliged to import some 30,000 tons 
to meet the national requirements. This, however, proved 
a low-water mark, for the successful application of coke 
as a blast furnace fuel by Abraham Darby in 1735, and 
the invention of the crucible process for the production of 
tool and cutlery steel by Huntsman of Sheffield in 1740, 
infused fresh vigour iuto the industry, and laid the 
foundations of that future independence and pre-eminence 
which Henry Cort established for us by his introduction 
of the puddling process in 1784. 


Output of Pig Iron. 



— 


1880. j 

i Million World's 

Million 

1890. 

World’s : 

Million 

1901. 

Word's 

Output, 1901. 
Output, 1880. 




Ions. 

Output. 

Tons. 

Output. | 

Tons. 

Output. 


Great Britain_ 



7 *80 

Per Cent. 

t:t:i 

7*90 

IVrCenl. 
29’3 

8*90 

Per Cent. 
23*0 

1*14 

Germany.. 



‘4 08 

IV 9 

•von 


8*30 

21*3 

3*10 

United States.... 




*21 '3 

9*20 

3 V0 

1 VII0 

30*0 

3*00 

The World. 



ltf(H) 

100*0 

27*0 

100*0 

39*00 

i 100*0 

; 2*17 

1 __„ 


Output of Steel. 


1880. l 1890. 1899. 


-- 

Million 
; Ton 8. 

World’s 

Output. 

Million 

Tons. 

World’s 

Output. 

Million 

Tons. 

World’s 

Output. 

O ut put, 1899 
Output, 1890 

Great Britain. 


Per Cent. 


Per Cent. 


Per Cent. 


Germany. M . 7 ., a 







United States. ,. .,*7 







r World.. 14/,; 






























JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[Feb. 28,1003. 


Ib2 


This year (1784), then, marks the commencement of a 
century during which the British output of iron and steel 
absolutely predominated over that of any other country, 
if not, indeed, over those of any two others put together. 
During the Napoleonic wars the continental industry, and 
particularly that of Germany, steadily declined to almost 
insignificant proportions, whilst ours as steadily advanced 
and developed. Neilson's introduction of hot blast in 
1828 inaugurated a new era in blast furnace practice and 
further strengthened our already commanding position. 
Towards the middle of the century the opening up of the 
immense ore deposits in the Cleveland dislrict, situated as 
they are in such close proximity to the Durham coalfield 
which yields probably the finest blast furnace coke in the 
world, immensely increased the potentialities of our 
industry. 

The phenomenal developments of our foreign trade 
which tollowtd the adoption of “free trade” us a 
commercial policy more than kept pace with the output 
capacities of our furnaces and forges, whilst the disturbed 
conditions of European polities between 1850 and 1870 
kept foreign competition well in the background. The 
net result of all these favourable circumstances was that 
our exports of iron amt steel increased in value something 
like eleven-fold between 78.19 and 1873 (from 4,784,827/. 
in 1830 to 52,711,037/. in 1873'*), and that in 1870 we 
were producing no less than 4(1 per cent, of the iron and 
over 40 per cent, of the steel required by the world. And, 
further, it is no exaggeration to say that practically all 
the important new developments cither in blast furnace 
practice, or in steel making, during the centuty following 
Cort’s invention, either originated with lititish ironmasters 
and engineers, or were first successfully worked out on 
British plants. 

German Conditions. — The political and economic 
conditions which ba I so materially contributed lo cue pre- 
emitence in iron and steel industries could not, in the 
nature of tilings, be expected to continue for ever. For 
one thiDg, the great reduction in the price of steel which 
followed the adoption of Bessemer’s inventionf resulted 
in such rapidly increasing demands that it was impossible 
for the resources of one small island to keep pace with 
them, and the excess which British furnaces could not 
meet stimulated the industry in other and, at that time, 
less favourably situated countries. The united Germany 
which emerged from the struggle of 1870 at once 
applied itself to the building up and consolidation of 
iis old metallurgical industries, ai d the existence of vust 
deposits of “minette” i'ou ores in her newly-recovered 
province of Loiruiuc, constituted a commercial asset of 
great potential value, the realisation of which very largely 
accounts for her present position as a producer of iron 
and steel. 

These ”minette” ores arc oolitic brown hamatites, con¬ 
taining from 28 to occasionally 48 per cent. 1'V, and iliu 
supply may he said to lie comparatively unlimited. It 
is estimated that the Lorraine supplies alone amount to over 
3,000 million tons, sutlicicnt to last for over 100 years at the 
present rate of exhaustion. The Luxemburg deposits are 
less extensive, but will probably be equal to nil demands for 
nearly a century. Tim total ores raised in Luxemburg 
amount to over 31, million (ous per annum (of which 
1J millions are smelted at home utd 2\ millions exported), 
and in Lorraine to 7 \ million tens per annum (of which 

million tons are smelted within the supply area, 1!, million 
tons in the Saar district, and nearly a million more ious in 
Westphalia). The cost of raisiug these ores is small, for 
the deposits arc regular, and in many localities they can 
be quarried. 

liut it was only after the invention of (lie basic process by 
Thomas and Gilchiist in England, in the year 1878, that 
Germany was able to realise this big asset, a consideration 
which should never he lost sight of when we compare the 
expansion of Gtrmun iron and steel industries with the 
-———--— -- 

* These figures include iron and steel, hardware, culliry, and 
machinery. Tea toial value o( ail exportH had increased hum 115 
to 625 million pounds during the same period. 

t Thus, between 1870 and 1895, whilst the price of pig iron under¬ 
went little change, steel ship plates declined from HOI. to about 
it. Ida. per ton. 


relatively stationary condition of our own during the last 
20 years. These Luxemburg-Lorraine ores contain from 
0 ■ 5 to 2 • 0 per cent, of phosphorus, and but for the basic 
process they could never have been utilised for steel 
making. Consequently the basic process has been applied 
and developed in Germany to a far greater extent than it 
this country, and to-day quite 90 per ceut. of German steel 
is produced either in the basic converter or by a basic 
opeu-hearth process. 

Germany’s present strong position, then, is largely due 
to the fact that she is almost independent of foreign ore 
supplies, her own being both abundant and varied in 
character. In addition to the oolitic brown ores of Lorraine 
and Luxemburg, she possesses supplies of red haunatites 
in Hesse-Nassau and the Lahn and Dill districts, and the 
Siegerland yields very valuable spathic ores. It would not 
be correct, however, to say that German furnaces smelt 
nothing hut native ores; hut against the 4 million tons of 
heematite and magnetic ores imported from Spain and 
Sweden, to make up suitable mixtures for Westphalian 
furnaces, must be set the 31, million tons of “minette” ores 
exported to France am! Belgium. The chief difficulty 
which the German industry has to contend with is that the 
best fuel supplies are situated at some distanco from the 
ore deposits ; fortunately, however, for the German iron¬ 
master, the Slate controls the railways, so that transport 
rates compare favourably with those exacted by British 
railways fur similar distances. For example, ihe West¬ 
phalian furnaces are situated in a coal district which yields 
coke nearly equal in quality to the Durham variety, but the 
ores are either drawn from home districts 90 to 200 miles 
away, or are impoited from Spain. The Siegerland 
calcined spathic ores are conveyed 90 miles at a cost of 
3.v. per ton ; red hmniatite (Fe — 48 —52 per cent.) from 
the Lahn and Dill distiiets, 130 miles, for about 4s. per ton; 
“ minette ” ores fr m Lorraine, 200 miles, lor Gs. per ton. 
These rates average about 0*35 to 0 ■ Cl. per ton-mile, as 
compared with the, approximately, O-'J to 1 -Oil. per ton- 
mile rates of our enterprising railways. 

With regard to imported ores, these have hitlieito been 
transhipped at iCotterdiun (or other Dutch ports) to Ilhine 
steamers (2,000 tons) which convey them to Jlubrort, 
whence Ihey are railed lo the furnaces. The total through 
freight from the port of transhipment has been about 3s. 6 d. 
per ton. In 1899, however, the new Ems-Dortmuml canal 
was opened, and the Prussian Government has expended 
large sums on harbour works at Ernbden, which will probably 
soon become a great transhipment port for foreign iron 
ores. The canal will carry steamers of 1,000 tons, and the 
through rates from Ernbden to Dortmund, a distance of 
102 miles, are now about 2*. to 2s. (></. per ton, and this, 
w itli a G*. freight for ores from Bilbao to Ernbden, means 
that (Spanish hematite can be conveyed to the Westphalian 
tunmees for 8s. Ci/. per ton. 

Before leaving the question of German conditions we may 
appropriately indieale one or two directions in which 
German enterprise has led the way during recent years. 
It is to German technologists, for example, that we chiefly 
owe the introduction anil development of improved coking 
methods ill by-product ovens, meihods which, despite the 
early prejudice against by-product coke, are now being 
largely adopted in this country, but which, so far, have 
baraly obtained a footing in America. Another important 
German innovation is the cleaning and application of blast 
furnace gases for power purposes ; the managers of Hoerde 
anil Diflendingen works have been the pioueers in this 
matter, and at any rate in Germany it is believed that engines 
driven by furnace gases will eventually supersede steam 
engines altogether on blast furnace plants. A modern blast 
furnace, making 300 tons per diem, gives about 1,000 cb. m. 
of gas per minute, the calorific value of which is about 
900—980 centigrade units per cubic metre ; at Diffendiugen, 
five 600 -h.p. engines use 9,000 eh. m. of this gas per hour. 
The chief difficulty, of course, is the cleaning of this gas i 
this has been successfully overcome by the introduction of a 
fsn and water-spray arrangement into the gas mains leading 
from the furnace, and it has been demonstrated that the 
gas tan be effectually and economically cleaned, not only 
with a view to its utilisation in power engines, but also for 
the heating of the blast in stoves. The Diffecdingen 
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authorities are so far satisfied willy 1 the resnltg of these 
experimental trials that they intend fastalling, if they have 
not already done sc, a cleaning ufcnt capable of dealing 
with the 1,500,000 eb. m. nfjfSii yielded by their four 
furnaces per diem. This nufntity of gas, if applied to 
power engines entirely, wougf give 20,800 h.p.; it is stated 
that a 100-h.p. electric ijaftor will sutlice to drive the fans, 
and to generate the curgpit for this a gas eugine of 150 h.p. 
will be necessary.* JT 

During recent yea|§ German blast furnace managers have 
adopted Americatujjpethods and appliances to a greater 
extent than theiivguglish colleagues. American unloading 
appliances for Jhe conveyance of ores from the bolds 
of ships to Ac furnace yards have beeu installed on 
several pi ll Sj» in Westphalia; aerial ropeways are in 
general usj^nd are often employed to convey coke and 
fuel to thjjjtop of the furnace. < >ne or two German furnace 
plants h<j8q achieved records in the way of outputs which 
approacjf the phenomenal performances of American 
furnac* The Deutscher Kaiser Co. have a furnace which 
has pjpdnced 5"\8 tons of pig iron per diem from an ore 
eontnjjTing 42 per cent, of iron, and the outputs of four 
othei^Turnnces averaged 415 tons per diem. These records 
are l|(ally very remarkable with a 42 per cent. ore. At the 
Hodide works the output averages about 230 tons per diem 
peijflui'nace, and the general average for the larger German 
fqfnaces to-day is probably about 200 tons per furnace per 
< Jem. 

/ The progress of Germany in iron and steel industries 
*incc 1880 was splendidly demonstrated at the Dusscldorf 
^Exhibition last summer; although the metallurgical, 
t engineering, and mining exhibits were almost exclusively 
confined to the industries of llhenish-Westphalia, the 
display of iron and steel products by common consent 
quite surpassed anything of the kind ever seen before, and 
excited the unqualified admiration of the many English 
experts who attended the recent Diisseldorf meeting of the 
Iron and Steel Institute. In particular, the examples of 
heavy steel castings and forgings—work which requires 
greater skill and knowledge than almost any other branch 
of the industry—showed that German establishments can 
turn out finished products in no way inferior to anything 
which either English or American shops tire capable of. 

American Conditions .—So phenomenally rapid has been 
the development of American iron aud steel industries 
during the past 15 years that there have not been wanting 
competent, observers who take a very pessimistic view of 
the fate of the European industry in the struggle for the 
world’s markets. Such are the supposed economic advan¬ 
tages enjoyed by American ironmasters, that it has been 
seriously doubted whether European plants ean effectively 
compete with them, aud some alarmists have predicted the 
near approach of a “ wave of invasion ” which will flooil 
our markets with American iron and steel nt prices fur 
below the cost of production in Europe, and thus practically 
accomplish the extinction of our industry. Needless to say, 
if there is any likelihood of such prediction being realised 
within the next generation, we are face to face with a 
commercial catastrophe the effects of which would be 
almost too disastrous to contemplate. 

hears as t G the, possibly, serious results of American 
competition in both homo and foreign markets has 
undoubtedly caused a certain amount of uneasiness among 
British ironmasters. This was clearly indicated about two 
years ago by the sending of a representative Commission 
across the Atlantic under the auspices of the British Iron 
Trade Association to full}' investigate “ the more prominent, 
essential, and dominating influences that have enabled the 
United States to reach this present status as an iron-pro¬ 
ducing and iron-exporting country.” Each of the four com¬ 
missioners appointed undertook a special line of inquiry. 
Mr. J. S. Jeans investigated “ General Economic and 
Industrial Conditions.” Mr. Axel Sahlin, of Millom, “ Blast 
lurnace Practice.” Mr. Enoch James, of Wedncsbury, 
“ General Steelworks Practice,” and Mr. Ebenezer l’arkes, 
M.P., of Birmingham, “ Sheet and Bar-Mill Practice.” The 
commissioners spent the greater part of the autumn cf 
1901 in the States, and were generally afforded the fullest 

• See paper by F. W. Lilrmann. Stahl mid Risen, Hay, 1901. 


I 

opportunities of pursuing their inquiries. They found, as 
: the Americans say, “ the latch string on every door,” and as 
; an example of the readiness with which information was 
i given, I may say that Mr. Schwab of the United States 
I Steel Corporation sent letters to the heads of various 
departments and superintendents of the leading plants 
belonging to the Corporation directing that “all information 
should be afforded the members (i.e., of the Commission) 
that had ever been given to anyone outside tho Corporation’s 
own officials.” The Commissioners all wrote, soparate and 
independent reports on the results of their investigation, 
and these have been recently issued to the trade in a volume 
of nearly COO pages,* which it may be assumed contain- 
the latest and most reliable information us to the economic 
conditions of the American industry available. The face 
and figures I shall now have the honour to submit to your 
; consideration are largely based on these reports. 

So far as it materially affected European interests the 
history of the States industry began about i > years ago; 
during the fire years 1885—1890 the oiitt at of pig-iron 
iuciensed by C:i and of steel by 150 perev.t. When the 
Iron and Sled Institute visited th ; Sta' ~ in 1890 the 
country was on the crest of a wave of exceptional, if not 
altogether unprecedented, wave of prosperity, and for tho 
i first time the output of pig iron exceeded thnt of Great 
Britain. The Southern States had begun to produce iron, 
aud a buoyant feeling of optimism us to the future of the 
industry everywhere prevailed. This led to the planning 
of vast enterprises which greatly increased lho output 
' capacity ; the net result was that the tiling was overdone, 
and the resources of production increased in a far greater 
ratio than demands. The period 1802—189t> was a difficult 
one for the iron trade all tho world over, and owing to a 
combination of peculiar economic and political circumstances 
the depression was more acute in the States than in perhaps 
any other country. Brices fell to the lowest point ever 
known in the industry, and the opening up of the great 
ore deposits in the Mcsabu range in 1892 further greatly 
accentuated the difficulties of the situation in the States. 

American ironmasters very soon realised that considerably 
cheaper methods of production were an imperative necessity ; 
henceforth old methods must, be overhauled, there must be 
increased efficiency of labour and better works organisation. 
But, above all, the traspoit system must lie reorganised and 
cheapened. And so, out of a period of severe depression, 
there arose the remarkable developments of transport 
methods and labour-saving appliances s i characteristic of 
American industry during the past seven or eight years. 

There are two other outstanding features of the American 
industry which must not he overlooked. The one is that it 
has only attained its present colossal proportions under a 
rigid and, as it would seem, effective system of protection ;f 
nml further, it is significant that, with the exception of a 
section of New England manufacturers who complain that 
the tariff maintains their raw material at artificially high 
prices, American ironmasters are solid in their resistance to 
all proposals in the direction of lowering tho tluiies on 
imported iron aud steel, regarding the present high rate as 
essential to the prosperity of their undertakings. 

The other feature referred to is that American furnaces 
and workshops have so far done little more than supply 
the home demands, so that whatever may he the future 
developments of an export trade in iron aud steel, it is still, 
comparatively speaking, in its infancy, and only about 
one-third that of this country.! We may feel assured that 

* “American Industrial Conditions and Competition.” J/mdon. 
1902 . 

t Tile present duty on imported pig iron is 4 dollars per (on, and 
i on steel bars, billet-, and ingots, from 24 to 80 per cent, ad valorem. 

1 For lays amt 1899 the values of the exports of iron, hi eel, Imrd- 
] ware, nml machinery, of the three countries under review, were, 
respectively, as follows: — 


1 ■ 

IS: *8. | 

1899. 

Great Britain. 

Germany. 

United states. 

£ 

. 47,896,563 

. 29,146,500 

. 16,55 4,500 

e 

64,489,944 

1 32,834,909 

21,140,000 
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so long as the American ironmaster can command, as by 
virtue of the protective system he does to-day, prices in the 
home markets higher than those maintaining in Europe, he 
will regard the foreign markets chiefly “ as the slaughtering 
ground for a surplus, or as a means of reducing cost by 
enlarging business.” And this view of the case derives 
support from the fact that most of the iron and steel plants 
in the States are 500 miles or more from an Atlantic port. 

Ore and Fuel Supplies. —It is important to remember j 
that in America ore and fuel supplies do not generally 
occur in the same, or even adjacent localities; indeed, with 
regard to most of the leading centres of production, the ores 
and fuel are separated by distances of from 800 to 1,000 
miles. The only important smelting centre which enjoys ; 
the advantages of close proximity to both ore and fuel is 
Birmingham (Ala.), and even this centre is far removed 
from the principal home markets, and 200 miles away from 
the nearest port (Mobile). It will be readily understood, 
therefore, l»cw vitally important cheap transport is for 
the American industry. Classified according to their 
— ‘graphical distribution, American iron ores fall into three 
ups, namely:— 

a) Lake Superior Ores .—Rich red haematites (Fe 50— 
per cent.) for the most part remarkably free from sulphur 

phosphorus, and, therefore, eminently suited for 
isemer steel purposes. These are by far the most abun- 
t and important of the American ores ; they occur chiefly 
he five mountain ranges of Marquette (opened up 1856), 
lominee (1877), Gogebic (1884), Vermilion (1884), and 
jnba (1892). The amount raised during 1901 was 
5 million tons, and the supplies have been characterised 
practically inexhaustible. This opinion is somewhat 
troverted in Mr. Jeans’ recent report, which states that 
supplies of the best Bessemer ores are already limited, 
l that the next 25 years will see other varieties 
roaching exhaustion; what ho says about the already i 
ited supplies of best Bessemer lake ores is in a measure [ 
firmed by the fact that American steel makers are agreed j 
t the basic process has a great future in the States, and 
t American engineers are already prepared to accept 
ic steel for all ordinary purposes. 

b ) Appalachian Ores (Pennsylvania, New York, New ; 
sey).—These are for the most part magnetites with some 1 
vn and red heematites. About 1 * 66 million tons were ' 
ed in 1901. 

(c) Southern Ores (Alabama, Virginia, Tennessee).— 
Chiefly red and brown haematites, containing from 10 to 56 
percent, of iron, with 0-1 to 0*3 per cent, of phosphorus, 
under 0*1 per cent, sulphur, and from 10—13 per cent, of i 
silica. There is a remarkable vein of fossiliferous ore at ! 
Red Mountain, near Birmingham (Ala.). In 1901 about j 
4*25 million tons of these ores were raised (2*75 million 
tons in Alabama alone) and smelted locally. 

Altogether something like 27*5 million tons of iron ores 
wore raised during 1900 throughout the States, of a 
computed average value of 2 -42 dollars, or 10s. per ton. 

Fuel Supplies. —The coal resources of the States are 
doubtless enormous, hut only a few regions yield really - 
good blast furnace coke, the demands for which exceed 
20*5 million tonB per annum. The best coke is obtained 
from the Connelsville region (Penn.) and West Virginia. ! 
Connelsville coke is used throughout the great smelting ! 
areas of Pennsylvania, Ohio, and Illinois to the extent of I 
13*8 million tons !per annum; it will support a burden of j 
92 feet in the furnace, and is probably equal in quality to j 
the best Durham coke (ash = about 8 to 10 per cent., j 
sulphur, 0*7 to 0-9 per cent.). The coal of the Southern ; 
States does not yield anything like so good a blast furnace j 
coke; Alabama coke, as usgd in the Birmingham district, 
contains about 15 per ceilfTof ash, and will not support a j 
greater burden than 70 feet in the furnace. ( 

With regard to coking methods, the old beehive ovens 
are still almost exclusively used, though the by-product 
system is making progress; the output of by-product coke 
to-day probably does not, however, exceed 2 million tons 
per annum. 


The average value of coke at the ovens in Pennsylvania 
and Alabama for the three years, 1898, 1899, and 1900, 
was something as follows ;— 


— 

£808. 

1899. 

| 1900. 


\ - 

• 8. d. 

8. d. 

1 8 . d. 


8. a. ' *• «• «■ 

Pennsylvania. j 7 0 «.i 8 1H i ® 

Alabama. 0 5 ^ 9 5 1- 6 


Location of Blast Furnace Plants. Pittsburg is, of 
course, the greatest smelting centre in States, or 
indeed in the world; its proximity to thc f ‘ Connelsville 
coking regions and its own supplies of natural g ae 8 lve lt 
a great advantage over other American centred 03 ^ ar . as 
the home market is concerned. It is, however, 1 , AGO miles 
distant from its ore supplies. ^ 

A large number of furnaces dependent on lake „ ore8 ar ° 
grouped round centres such as Chicago, Cleveland, ^Pnffalo, 
along the shores of the great lakes. They are, of ["Course, 
nearer the ore supplies than is Pittsburg, but very . muc “ 
further from the Connelsville district, whence they draw 
their coke. Thus whilst Pittsburg has a coke rate ^ rom 
Connelsville (50 miles) of 3s. per ton, the Chicago i ( J on " 
muster, 460 miles away, must pay 10s. 5 d. per ton for iV^ e 
carriage of his fuel, and for Cleveland (Ohio), 150 mill 
the rate is 6.v. 3d. 

In 1901 there were 221 furnaces blowing in the States ; 
of these 93 were located in Pennsylvania (30 in thcl 
Pittsburg district alone), 35 in Ohio, 17 in Illinois, and! 
48 in the Southern States (Alabama 22, Virginia 14,* 
Tennessee 8). 

American Transport Methods and Rates. —The vital 
importance of cheap transport for American iron and steel 
industries has already been clearly indicated, and probably 
in no other country are the facilities for transport so great, 
or the rates so low. This is partly owing to the small 
capital cost of American as compared with European 
railways, and to much longer average hauls, as well as to 
superior organisation. 

The capital expenditure per mile of line opened up to 
1898 of the railways of the three countries under considera¬ 
tion is as follows :— 

£ 

United Kingdom. 52,400 

Germany. 19,927 

United States . 12,390 

and the average haul on American, for mineral traffic, is 
probably four or five times that on English lines. So we 
naturally look for much lower rates in the States than those 
we are accustomed to pay in this country. Nevertheless, 
the great reductions in American rates which have been 
effected within the last 10 years must be set down to 
superior organisation and methods. The following figures 
taken from Mr. Jeans’ report for the Pennsylvania Railroad 
show how much had been done between 1890 and 1899 to 
cheapen transport : — 


1SS10 

1899 


Average Gross 
Earnings. 


0*655 

0*473 


Average 
Expenses. 

Cents per Ton-Mile. 
0*463 
0*344 


Average Net 
Earnings. 


0*192 

0*129 


As examples of American rates for coal, coke, iron ore, 
and stqel billets we may give the following :— 

Per Ton-MilCc 

d. 

Coal from Pittsburg to Buffalo (285 miles). 0*21 

„ „ Chicago (480 miles). 0*16 

Coke from Connelsville to Pittsburg (50—90 miles). 0'40 

„ „ Buffalo (800 miles). 0*30 

Iron ore from L. Erie Ports to Pittsburg (ISOmiles) 0*20 
Steel billets frora Pittsburg to Baltimore (834 miles) 0*23 
„ „ „ New York (444 miles) 0*23 
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The leoret of theee exceptionally low rates lies in the 
fact that American freight is moved in heavy trains with 
a email proportion of dead weight) the cars have a 
carrying capacity of 50 tons with a tare of less thau 25 per 
cent, of the total weight, and some of the ore trains on the 
Pittsburg, HesBemer, and Lake Erie Railway shift upwards 
of 1,000 tons each journey. 

Transport of Lake Ores.— More lhan 20 million tons of 
ores per annum have to be transported from the mountain 
ranges at the head of Lake Superior to the furnaces in 
Illinois, Ohio, and Pennsylvania, and the traffic is 
necessarily limited by climatic conditions to about seven 
months of the year. The arrangements for handling and 
•; conveying this enormous amount of material over distances 
of from 800 to l,0u0 miles are a splendid illustration of 
American transport methods. 

The ores have first of all to be railed from the mines to 
the lake docks over distances varying from 15 miles in the 
; case of Marquette to 100 miles in the case of Vermilion 
: ores. Mesaba ores, which constitute one-third of the 

total supplies, have a journey of 75 miles to the ore-dock. 
The ores are conveyed in 25 to 30 ton hopper cars down an \ 
easy gradient all the way to the dock, where the contents 
of each car arc automatically discharged into large bins or 
pockets. These pockets are constructed at equidistant 
intervals corresponding to the distances between the 
hatchways of the lake steamers, so that when the vessel is 
brought alongside the dock the ore can bo shot down 
, inclined chutes into the holds. In this way vessels of 6,000 ! 
to 8,000 tons capacity can lie loaded in from two to three 

• hours, and as much as 220,000 tons of ore have been loaded 
at the various ore ports in a single day. 

The steamers carry the ores to Lake Erie ports (or to 

• Chicago) over distances varying between COO and 800 
, miles at rates of from 2v. fid. to 3s. id. per ton.* On 

| arrival at the Lake Erie port the vessels are automatically 
4 Unloaded in about 12 hours, so that a steamer may often 
,.,-jnake the round trip within eight days, and in a single 
, Jleason will carry upwards of 175,000 tons of ore. 
ii. The facilities for conveying the ore from Lake Erie ports 
9 the Pittsburg furnaces have been wonderfully developed, 
he Pittsburg, Bessemer, and Lake Erie Railway, now 
rgcly under the control of the United States Steel 
irporation, is a single track, specially constructed for the 
' file, running from Conneaut (Ohio) to Pittsburg, a 
-tance of 150 miles. Erom 12 to 14 trains, each carrying 
yards of 1,000 tons, are run at regular intervals every 
v, and it is stated that the cost of transport, which was 
d. per ton-mile in 1900, has been as low as Is. Sd. to 
*10 <1. for the whole distance, or about 0-125i/. per 
guile, a truly remarkable figure. 

..ith regard to the total cost of transporting the ores 
the lake mines to Pittsburg it is claimed that in 1898, 

; r of exceptionally low prices, it did not exceed 6s. 3d. 
Ton—a rate which may be fairly compared with the 
i. lowest recorded rate for .Spanish ere from Bilbao to 
lesbrough. But this exceptionally low rate was not 
maintained, it increased proportionally with prices 
1 1899 and 1900, so that in 1901, according to 
eans and his colleagues, it amounted to between 1L . 
s. per ton. ; 

rican Blast Furnace Practice. —It does not fall 
^the scope of this paper to discuss in detail American 
'umace practice and conditions, but Ruch points as 
a the economic side of the question may be briefly 


of labour per ton of metal effected by the adoption of 
automatic arrangements between 1887 and 1897 in the 
Pittsburg district has been estimated by Mr. C. Kirchofl 
at 46 per cent., and in the Southern States at over 50 per 
cent. Mr. Jeans gives 2s. per ton us the cost of labour 
at Pittsburg in 1901, a figure which wo must compare 
with the from 3s. to 4s. per ton in this country. 

The great feature which has hitherto distinguished 
American blast furnace practice from that in this country 
is the high pressures at which furnaces are worked and 
the corresponding big outputs obtained. The American 
ironmaster considers that a furnace lining to ho good for 
so many, say a million, tons of iron, and that the sooner 
this quantity can be made the less, proportionately, will 
be the standing charges. And this increased output 
capacity is obtained, not by increasing the actual dimensious 
of the furnace, but by working it at higher blast pressures, 
so that materials can be put through faster. 

Of course, this method entails more powerful blowing 
engines, more stove accommodation per furnace, more 
water cooling at the tuyi'res aud boshes, and that furnaces 
must be refined every four or five years. Output records 
of the uower American plants arc truly astounding; the 
four furnaces put up in 1896-97 at Duquesue to make 
basic pig for ilie steel works have achieved a wonderful 
performance. The first furnace, erected June 1896, had 
made 941,00(1 tons up to October 1901, and one furnace 
bad made as much as 752 tons in a day unil 4,690 tons 
in the same week, with lake ores containing 55 per cent, 
of iron. The weekly make of each of the two new furnaces 
of the Carrie plant of the Carnegie Company, near 
Homestead, averages 4,000 tons, and ouo of them produced 
790 tons in 24 hours, a performance which has since been 
beaten by one of the • *hio Steel Company's furnaces. 
Since a weekly output of 1,000 to 1,200 tons would be 
considered a very good performance for a furnace working 
on haiinatitc ores under English conditions, it would at 
first sight appear as though Americ.au practice must be 
proportionally much more economical. But there are one 
or two considerations which must be taken into account 
before any sure conclusion can bo arrived at. It must be 
remembered that whereas the capital cost of an American 
furnace with its four stoves, engines and boilers, automatic 
charging and casting arrangements, pumping machinery, and 
all other accessories amount to, according to Mr. Sahlin’s 
report, between 160,0011/. and 200,000/., probably four 
furnaces and accessories on English lines, with an output 
capacity quite equal to the single American furnace, could 
be erected for the same capital outlay. And whereas the 
American furnace, having made its million tons, must 
be relined every five years or so, the English furnace 
linings would he good for probably two or three times that 
period. Moreover, when difficult times come, one or more 
of the Euglisli furnaces eau bo blown out without interfer¬ 
ing in any way with the uniformity of working condition, 
whereas the American ironmaster has either to put out 
his furnace altogether, or to radically alter his working 
condition in order to reduce his output. So that although 
furnaces are being erected in this country ou American 
lines, and presumably to he worked ou the American 
system, it has yet to be demonstrated whether, under 
British conditions, they will bo more successful than tho 
older furnaces they are displacing. 

The conditions of American industry demand that 
works managers and superintendents shall he men of high 


»e first place, it must be pointed out that all the 
in Pennsylvania, Ohio, and Illinois which depend 
ores most be provided with storage capacity for 
winter months’ ore requirements; this, lor a 
• urnaee, would amount to 150,000 tons probably, 
ay be taken for granted that whatever is possible 
ay of labour-saving appliances about a blast 
4 universally adopted in the States. The materials 
omatically handled, the furnaces are automatically 
4 >y skip hoists, and in many cases the molten iron 
machinery also. In fact, the redaction in cost 



training and great initiative and energy. Consequently, 
an American board of directors selects young men as 
j managers who have had a good college or technical school 
training. A prominent American ironmaster said to 
Mr. Sahlin: “ We want young men who have not had 
time to wear themselves into a groove, young college men 
; preferably, who are not too genteel to work their way up 
from the bottom; . . . . When a college gradnate 

reaches the age of 25 or 30 years he is ready for a position 
of trust. When men get older they may have acquired 
wider experience,' aud, therefore, become more valuable 
as specialists, but for managers and executives we select 
young men with brains and education.” And as a proof 
that this is a representative opinion, Mr. Sahlin states that 
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out of 21 principal blast furnace plants he visited, no 
less than 18 were managed by college graduates, the 
majority of whom were young men. 

Halid of Production Capacity to Outputs in the Stairs .— 
due of the most significant features about the American 
industry is the great increase in productive capacity both in 
iron and steel during the past six or seven years, and the i 
fact that the present capacity greatly exceeds either the 
present output or the prohnhle needs of the homo markets | 
for many years to come. j 

The actual state of affairs is shown in the next tablej 

Dec. 1805. line. 1001. 11W1. 

- Output Output Actual 

, Capacity, i Capacity. Output. j 


we may draw up two estimates, one for costs as ascertained 
for 1001, and the other as representing the lowest recorded 
transport rates for ores from Luke Superior and Bilbao 
respectively. 

C<) Estimated Cost oj assembling Materials for a Ton of 
Iron at Middlesbrough Jor Furnaces using Spanish Ores. 

- lltttl. Lowest. 

s. d. 

5‘2 tons ore at fa.. 13 21 1 At fa. 6</. = 0 J0f, 

I'll ton Durham coke ttt 2*. 2 It At 2 s. =- 2 o 

U*4 ton limestone at 8s. 1 21 At '.is. 1 21 

Totals. 1U 5 j IS 1 


Million Tons. Million Tons. 1 Million Tons. 


Pig iron. 17*8 i 24*8 15*8 

Bessemer steel. j t.T* | lH'tt 8*7 

Open-hparth steel.. | 2*1 • 8*3 ; A'Ull 


Indeed the total capacity of American steel plants in 
1901 was 2i *3 million tons, an excess over actual output of 
about GO per cent. So that even in a busy time an enormous 
amount of capital must be lying idle in the States. The 
question naturally arises, what will happen when the next 
period of difficulty arrives ? When we remember that the 
maintenance of a high rate of production as a factor in 
reducing costs is a guiding principle in American policy, it 
is not difficult to see that the uext trade depression will 
bring on a crisis either in the States or in Europe, ac cording 
to whether or not the American ironmaster can place his 
products on the European market at lower prices than they 
can be produced in England or (lermauy. 

Comparison of Costs of Production in Europe and the 
States .—.It now remains to consider how the real economic 
position of British and German iron and steel industries, in 
the more favoured centres of production, compares with 
that of their great rival in the States; whether, indeed, 
there is any likelihood of American ironmasters being able 
to permanently undersell oar own products on the European 
markets. 

The enviable position of Germany as regards ore supplies 
has been already indicated; not even America, with her 
immense resources, can claim any real advantage in this 
particular, since the Lorraine deposits probably exceed in 
magnitude anything which, up to the present at any rate, 
has been discovered in the States. Our British industry, 
of course, largely depends on foreign ore supplies, which, 
indeed, are no further from our furnaces thBn are the Lake 
ores from Pittsburg. It is idle to speculate as to whether 
foreign ore supplies arc likely to fail us or not; all one can 
say is that the Spanish mines have so far wonderfully 
responded to our demands, and that if efforts to apply 
magnetic separation to the abundant hut lean magnetic ores 
of Scandinavia prove successful, the ore problem will 
probably he solved for the next generation or two. 
Assuming, then, that foreign supplies will not fail us, it may 
be fairly argued that such of our producing centres as are 
near both the sea coast and abundant fuel supplies (e.g., the 
Cleveland District) will always he moat favourably situated 
both as regards assembling materials at the furnaces and 
exporting the prodnets to the world’s markets. 

We may now compare the costs of assembling materials 
necessary for the production of a ton of pig iron at Pitts¬ 
burg, Middlesbrough, and a typical Westphalian centre such 
as Dortmund. With regard to Pittsburg and Middlesbrough, 


(o) Estimated Cost of assembling Materials for a Ton of 
Iron at Pittsburg Furnaces using Lake Ores. 


— 

| ’ 1901. 

Lowest. 


l'8Ums Lake ore at 11s. <W. 

0*9 ton Connelsvilie coke at 3$. Itl.. 
0'4ton limestone at 10c/. 

*"~T^ 

,«9. d. 

20 84 

1 2 9* 

1 0 4 

! At t's . 3 d. = 113 

At 2#. Id. = 1104 
At 10c/. = <t 4 

Totals. 

i 28 94 

13 

54 


It would, therefore, appear that as regards this most 
important item in the cost of production, Middlesbrough 
can claim some advantage over Pittsburg; this advantage 
is still more marked it' we take the case of Cleveland 
furnaces smelting the native ores. The cost of conveying 
these to the various furnaces on Tees-side differs consider¬ 
ably, hut on the average it can hardly exceed Is. 6 d. per ton. 
Taking this figure as an approximate rate, the cost of 
assembling the materials for a ton of Cleveland pig iron 
would be -- 

■v. d. 


3*." tons Cleveland ore at Is. tir/.. 3 a 

l * 1 tons Durham coke at 2.4.... 2 2i 

in! ton limestone at 3s. 1 10 

Total. 7 04 


(c) Cost of assembling Materials for a ton of Iron at 
Dortmund .—It is rather difficult to form an approximate 
estimate iu this case, because the Westphalian furnaces are 
fed with mixtures of various ores, and there is little available 
information as to the cost of getting the fuel to the furnaces. 
Taking, however, a typical ore charge as composed of 
about equal proportions of Spanish baunatite, Nassau ore, 
and Lorraine minette ores, the cost of assembling ores per 
ton of iron would be about I ts. lot/., and if we allow 2s. 
for assembling the ton of coke, and l) * A tou of limestone 
required, the total cost would amount to about 16s. 10 d. 

The foregoing figures do not pretend to be more than 
approximately correct, but they suffice to show that 
Pittsburg possesses no geographical advantages over either 
the Cleveland District or Westphalia. But when we con¬ 
sider the relative position of the Pittsburg ironmaster with 
regal’d to European markets, we must remember that he has 
to pay 8s. Gd. per ton to get his iron to Baltimore, the 
nearest Atlantic port, as well as an ocean freight of about 
Us. per ton before he can place it on the threshold of any 
European country. Such considerations as these mako the 
idea xhat we are in danger of being undersold on our own 
and European markets by our energetic trans-Atlantic rivals 
look rather ridiculous. 

If we now consider the actual cost of materials at the 
furnaces, we find that the average ore prices at Pittsburg 
(luring the three years 1899—1901 amounted to about 
16s. id. per ton for Mesaba ores. Spanish htematite has 
been delivered at Tees-side furnaces for, on the average, 
16s. per ton, whilst Cleveland ironstone (Ee = about 30 per 
cent.) costs from Is. 6rf. to 5 s. per ton at the mines. The 
Pittsburg smelter has probably paid less for his coke than 
his Middlesbrough rival; Connelsvilie coke has averaged 
8s. id. per ton at the ovens over the three years in question, 
whereas Durham coke has been as high as 12s. to 14s. at 
the ovens. With regard to labour and standing charges. 
Mr. Jeans reports that at Pittsburg these have been as low as 
2s. and Is. (id. per ton of pig iron respectively. It may be 
safely assumed that both these items are at present higher 
in this country, probably the two together would amount to 
about Gs. per ton. But with the more extensive adoption 
of labour-saving appliances, and increased furnace outputs, 
we may confidently expect these charges to be reduced to 
something approaching the present American figures. 

It is of course almost impossible to obtain strictly 
comparable figures as to the cost of production at different 
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gmelting centres, since the prices of raw materials some¬ 
time* fluctuate considerably within comparatively small 
time intervals. Nevertheless, the following figures will 
give some idea of the position of affairs in the States during 
recent years. 

In 1890 Sir Isaac Lowthian Bell computed the cost of 
producing Bessemer iron at Pittsburg at 53s. 9 d. per ton ; 
according to Mr. C. Kirchoff this cost was reduced by 
something like 36 per cent, during the next eight years, so 
that on the basis of Bell’s estimate, the cost in 1898, a year 
of low prices, would be about 34s. per ton. According, 
however, to the report of the U.S. Industrial Commission, 
the 1898 cost was 39.9. per ton, with a selling price of from 
40 .?. to 42?. per ton. During 1899—1901 costs and prices 
advanced considerably; in 1900 the U.S. Commission 
reported a cost price of fils. G d. for Bessemer pig at 
Pittsburg, whilst Mr. Jeans gives figures which indicate an 
“ estimated normal cost ” of about 40s. per ton. If to these 
prices we add 17s. 6 d. we may form some idea of the actual 
cost of placing Pittsburg iron at a European port. 

The Southern States appear to be in a somewhat better 
economic position for producing iron. Mr. Jeans states 
♦hat in 1901 the cost of production was 8 dollars, or 33s. 4 d. 
per ton at Birmingham (Ala.), but so far a transport rate of 
from Is. 3</. to 10#. Cut, per ton to Mobile, the nearest port, 
lms prohibited the development of a large export trade. 
Nevertheless, there are many people in the States who 
believe that whilst Pittsburg and the Northern centres 
must of necessity look to the home markets for the 
absorption of their products, the Southern centres will, in 
the near future, be able to build up a flourishing export 
business. Already schemes ore in the air for connecting 
these centres with Mobile by a canal-river route, whereby 
it is hoped to reduce the transport rate to 0-5 dollars per 
ton. Should these schemes he realised, we may expect to 
see Alabama iron in a position to permanently compete on 
fairly level terms with our own on European markets. 
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AN IMPROVED APPARATUS FOR ACCURATE 
GAS ANALYSIS. 

ISY WILLIAM II. SOI1EAU, 11.8, ., F.I.C., ELSWICK WORKS, 
NEWCASTLE-.) N-TYNE. 

tsome time ago the author concluded that the gas analysis 
apparatus devised by Messrs. W. Macfarlane, E.I.C., and 
Peter Caldwell (J. West Scotland Iron and Steel lust., 
No. 2, vol. I., 181)2) might be adapted for gas analysis of 
the highest necuracy. Starting from this basis, various 
modifications and additions have been made until but little 
of the original arrangement now remains. 

The Measuring Apparatus (see Eig. 1).—The original 
deviec for raising and lowering the mercury reservoir, by 
means of a cord passing over pullies and attached to a 
sliding block, is very convenient, as only one hand is 
employed in moving the reservoir, and it is very rarely 
necessary to use the clamping screw. In the preseut 
apparatus the height of the guides has been increased in 
order to correspond with other alterations. 

The Macfarlane and Caldwell water jacket is too 
small to accommodate a correction tube (sec next section), 
and is supported in a manner giving more play than is 
desirable for accurate work. That portion of the support 
which partially encircles the jacket very frequently renders 
the proper illumination of the meniscus a matter of con¬ 
siderable difficulty. To remedy these defects, a cylindrical 


glass water jacket of 4 inches internal diameter, and 
I'! inches in height, is rigidly fixed to one of the uprights 
; which guide the mercury reservoir, being supported at the 
; bottom on a perforated block of compressed cork. A, and 
clamped at a point about 2 inches below the lop, against a 
more or less crescent-shaped wooden block, R, by raeaus of 
1 a strip of brass about l inch wide passing round tho jacket, 
ami tightened by means of a butterfly nut. A vertical 
strip of brass, about 21 inches high and inch wide, serves 
to keep the capillary tube of the measuring vessel in 
position. The top of the jacket is closed by means of a 
split cork, which keeps the four upper ends of the measuring 
apparatus in position. In order that tho movements of the 
mercury may bo properly followed it is important that the 
brass strip should not extend as high as the bottom of this 
cork. A glass tube, 8, passes nearly to the bottom of the 
jacket, in order that (ho wutor may be readily siphoned off 
when desired, for example, if it is advisable to alter its 
temperature. 

The level-tube, E, is straight, having its lower entbdrawn 
out so as to pass through the india-rubber stopper closing 
the neck ot the jacket, and its upper end fitted with an 
india-rubber stopper hearing a stopcock. The side branch 
leading to the measuring tube has a downward slope at tho 
point at which it leaves the level-tube, but is bent upwards 
slightly heyoud this in order to facilitate connection with 
tile measuring tube, M, by means of a short piece of india- 
rubber pressure tube. This arrangement prevents any air 
bubbles, accidentally entangled with the mercury, from 
reaching the measuring tube, and tile indiaruhher connection 
facilitates cleaning and simplifies tile construction of the 
interchangeable measuring tubes. The measuring tube, 
(verified at the Reichsanstalt) employed for the analysis of 
chimney gases, has at the top a cylindrical bulb, of about 
20 mm. internal diameter, joined to a capillary which passes 
through the large cork, and below this bulb a straight stem 
graduated from 35 c.c. to 50 e.c. in 1/10 e.e. divisions. Tho 
zero point of the graduation is situated at that side of tho stop¬ 
cock, N, which is furthest from M, as tho gas is not expelled 
from the stopcock bore and inner part of the capillary before 
measuring. The capillary leading from the bulb terminates 
in a three-way oblique bore stopcock arranged as in the 
Macfarlane and Caldwell apparatus, except that tho plug is 
placed horizontally in order to avoid the difficuly of driving 
gas down the markedly sloping bore of an oblique stopcock 
having its plug placed vertically. Eor other classes of 
wotk similar graduated tubes, either straight or with larger 
or smaller bulbs, may be substituted for the one figured. 
A small U-tube ( II, Fig. 1) having one end joined to a bent 
capillary tube, is partially filled with water, and connected 
to that branch of the stopcock, N, which cannot bo placed 
in connection witli the bulb of M. Tho lower end of the 
level-tube is connected to a T-piecc, one limb of which is 
provided with a stopcock of about 3 mm. bore,* and 
connected to the mercury reservoir, whilst the other is 
prolonged across the table to a point near the reading 
telescope (which stands on the same table), where it is 
connected to a short length of stout indiaruhher tubing of 
[-inch bore, capable of being compressed by means of a 
screw clip, having a plate 1 inch in diameter instead of the 
usual bar. The apparatus staada at the edge of the gas 
analysis table, with the graduations of course turned towards 
t lie reading telescope ; the cross pieces of the stopcocks are 
therefore placed on the ungraduated side, /,<■., the side from 
which the apparatus is manipulated. This reversal of the 
more usual arrangement leads to greater compactness by 
avoiding the use of a separate stand for the reading tele¬ 
scope, and permits the ready employment of the fine 
adjustment for levelling the mercury as described below. 

The gas having been introduced into the measuring 
vessel, the stopcock at the top of the level-tube is opened 
and the mercury roughly levelled. The stopcock leading 
to the mercury reservoir is then closed in order to prevent 
oscillation, and the levelling completed without taking one’s 
eye from the reading telescope by gently turning the milled 
head of the screw clip so as to increase or diminish the 
capacity of the india-rubber tube referred to above. 

* The plug of this stopcock should taper but little* in order that 
it may not be farced out by the pressure of the mercury, 
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graduated in 1/20 o.c.,* whilst the ascending limb has a j 
marked increase of diameter at a level corresponding to j 
that occupied by the graduations of the other limb. After I 
careful cleaning this apparatus is fixed in the water jacket ! 
with both ends above the top of the large cork, and the 
cross-piece of the stopcock pointing towards the reading 
telescope in order that it may be practically impossible for 
it to be turned by mistake during the analysis. This stop- ; 
cock is opened and water introduced until the lower part of j 
the meniscus roughly coincides with the line which is taken 
as the zero point. The instrument then requires no further 
attention until the water has been sensibly reduced by 
evaporation, except the momentary opening and closing of 
the stopcock immediately before au analysis is commenced, 
in order that the water may be brought approximately to 
the zero line, and large correction numbers thus avoided. 
Readings of this instrument may he taken by means of the 
ordinary reading telescope, but it is (convenient to employ 
a reading lens similar to that sometimes attached to Stead’s 
apparatus, consisting of a lens of, say, 5 ius. focus mounted 
about 3 ins. beyond a disc having a small hole like the cap 
of a small eye-piece, the whole being attaohed to a split 
tube sliding on the rod It. The corrections can thus he 
found as easily as a thermometer is read, and much trouble 
is saved by the use of this correction tube, although the 
usual form, in which it is necessary to level the mercury in 
the two limbs before reading, seems of all but doubtful 
utility, as it is more trouble to adjust one of these than to 
successively rend a thermometer and a good barometer 
constructed on the Kew principle.f 

Ret the capacity of the bulb, together with that of the 
portion of the tube which is nbovo the zero point X e.c., 
and let the atmospheric pressure he 7BO mm., then if a 
change which would lead to a I per cent, increase of volume 
is to give 0-5 c.c. displacement of water, and this results in 
a disturbance of level amounting to N mm., it follows 
that— 

1-01 \ « (\ + 0-.») (I + 7fl0 y ,».- g ) •• X - 20.V2-2X 

In a tube made by the author a movement of 0 5 c.c. 
disturbs the level to the extent of If! mm.; hence X — 59 • 4 
c.c. With this capacity above the zero mark one division 
(1/20 o.c.) corresponds to a correction of O' 1 per cent., and 
each of these divisions can lie further subdivided into 10 by 
eye-estimation. 

The above calculations are made on the assumption that 
the barometer is at 760 mm., but ordinary atmospheric 
variations do not eauso a sensible error. Thus at 700 mm. 
the error introduced in correcting, for 2° C., or 6 mm., 
amounts to only 0' 0 1 per cent. 

The correction tube can, of course, he used in nitrogen 
determinations, &c. if a reading is compared with the 
temperature and pressure at some time during the day. 

Pipettes for Ordinary Absorbents. —The form shown 
in Fig. 1 differs from that of Macfarlano and Caldwell 
in two important points. Whilst the upper cylindrical 
bulb D, of about 60 e.c. capacity, retains its horizontal 
position, the lower cylindrical bulb E, of about 80 c.c. 
capacity, is slightly inclined, so that the end nearer the 
stopcock is about i in. higher than the further end, in 
order that the unabsorbed gas may be returned to the 
measuring vessel without the troublesome necessity of 
’ tilting practically the whole of the apparatus, and then 
restoring it to its original position. Instead of a simple 
stopcock, the pipette is provided with the well-known device 
of a three-way oblique stopcock H, so arranged that the pro¬ 
jecting capillary (1 can he placed in connection with either 
the bulb K, containing about 20 c.e. of the absorbent con¬ 
fined over mercury, or with the bulb F, of about 15 c.c. 
capacity, containing mercury. It seems probable that the 
j pipette would be further improved by bringing the stop- 
; cock H nearly down to tho level of the top of E, the 
vertical portion of the connecting capillary being thus 

• A piece cut from a 10-o.c. graduated pipette answers very well. 

J t It seems' difficult to understand the continued popularity of 
: the Fortin barometer for ordinary rough chemical work, now that 
good Kew-system Instruments can be procured with the National 
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considerably shortened. This would reduoe the surface of 
coutact between the mercury and glass wetted by the 
absorbent. The glass portion is mounted on a wooden 
supoort similar to that used by Mucfarlnne and Caldwell, the 
bottom of which slides freely into the groove of a wooden 
foot when in actual use. Whilst out of immediate use 
the bottom of each pipette is slid into a rack, which is 
inclined about 35° in order to relieve the pressure of tho 
mercury, ami thus prevent the absorbent from being forced 
through the stopcock. It is important that the end of 
the capillary (i should be smooth, and at rigid angles to 
the axis of the tube, as any projecting pieces, either here 
or on the corresponding part of the measuring tube, will 
cause the introduction of au air bubble. The end of each 
capillary tube should therefore ordinarily be ground. It is 
also desirable that the external diameter of all capillary 
tubing used in the construction of this gas analysis appa¬ 
ratus should l>e about 6 nun., and that its bore should 
neither exceed 1*5 mm. nor be less than 1*0 mm. The 
tubes projecting upwards from D and F are each provided 
with a piece of india-rubber tube, about G ins. long, in order 
that the pressure therein may be varied by drawing or 
blowing as required—a process much easier than that of 
' moving a mercury reservoir. 

i Mode of Manipulation .—After introducing the gas into 
the measuring tube, the stopcock N (Fig. 1) is turned 
so as to connect the capillary K with the U-tube U. Tho 
pipette having been placet! on a stool of appropriate height 
and connected to the measuring apparatus by means of a 
| short piece of really t/ood red india-rubber tubing of J, in. 
j bore and ,/ in. external diameter, the ends of the two wetted 
capillary tubes are made to meet. A little water is then 
sucked through the capillary tubes into V, some of tho 
mercury contained therein allowed to run back, and II 
closed. In tliis way the capillaries leading from the 
measuring tube to the pipette are washed out and filled with 
mercury. After measurement the gas is sent over into the 
pipette, followed by sufficient mercury to clear the capillary 
tube, and the pipette shaken from side to side with the stop¬ 
cocks closed, in case the tube should by any chance slip 
off, until absorption is complete. The construction of the 
apparatus allows of efficient agitation, and in the nearly hori¬ 
zontal bulb a considerable surface of absortient is exposed, so 
that there is more chance of the absorption being as accurate 
as the measurement than is the ease in some well-known 
forms of apparatus. When absorption is judged to be com¬ 
plete a little more mercury is run over in order to clear any 
absorbent from that part of the capillary which is sealed to 
the bulb K, and the mercury in this capillary, instead of 
beiug returned to the measuring tube, is forced into U, the 
water in the latter affording complete safety us regards loss 
of gas; for, if the stopcock N should not bo turned at tho 
right moment, any gas passing over can he drawn back 
again. When the gas reaches N the stopcock is reversed, 
and the gas passes into the measuring tube, the rate beiug 
controlled by means of H. The constriction caused by this 
stopcock (nearly closed) brings the absorbent almost to a 
standstill when the gas has passed through, so there is no 
difficulty in stopping the absorbent when it has just filled 
tho bore of the stopcock. The capillary is cleared of gas 
by means of clean mercury from F, this being stopped as 
soon as it reaches the stopcock N. In this way, nothing 
hot gas is ever intentionally allowed to enter the measuring 
tube. These manipulations are really very easy, although 
the description may perhaps seem a trifle complicated. 

When, as in the estimation of carbon monoxide, it is 
necessary to subject the gas to more than one treatment 
with an absorbent, the first pipette is brought into direct 
connection with the second, and the gas thus transferred 
from pipette to pipette until absorption is complete, when 
the gas is finally returned to the measuring tube. The 
manipulation in transference from pipette to pipette is 
practically the same as that between pipette and measuring 
tube. 

A slight deviation is made when faming sulphuric acid is 
employed, no mercury being then permitted to enter the 
bulb E or the capillary in immediate connection therewith. 
A U -tube containing pumice and strong sulphuric acid is 
attached to the bulb I) in order to prevent access of moisture. 
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and the mercury first used to clear the capillary should be 
driven into K before introducing the gas into the pipette. 

The Explosion Pipette resembles that of Dittmar, 
except that the stopcock and capillary U-tube are replaced 
by a three-way stopcock and mercury bulb similar to those 
forming part of the absorption pipettes. It is convenient 
to mark rough graduations on a strip of paper fixed to the 
exterior of this pipette, in order that the gases may be 
expanded to the right extent before explosion. Oxygen is 
conveniently made in a Hoffmann’s lecture voltameter, aud 
stored over mercury in one of the “absorption pipettes," 
the ozone being thus removed. 

A Convenient Phosphorus Pipette may be made by- 
adding a horizontal capillary stopcock to an ordinary 
Orsat phosphorus pipette, and fixing it in a canister of 
water with two small holes in the lid, the ono for the 
capillary bearing the stopcock and the other for a 
thermometer. This arrangement affords efficient protection 
from light, and one can easily avoid the snare of cold 
phosphorus, the temperature being so readily and certainly 
raised. 

Other Appliances .—Tito construction of the measuring 
apparatus is such that almost any known absorption or 
oorabustion appliance can be used with it. For example, 
any Hempel pipette can be connected by means of an L- 
shaped capillary and a short piece of india-rubber tube; 
but it is usually better to replace the capillary U-tube by a 
horizontal stopcock, either three-way with mercury bulb, 
or plain two-way. It will tlius be seen that the apparatus 
hero described has a very wide application. 

Adaptability for Rapid Technical Work .—The description 
given above applies to work of high accuracy, but the 
apparatus can readily be made to serve for an occasional 
series of analyses in which rapidity is of more consequence 
than high accuracy. In such cases the pipettes should be 
charged with the absorbents alone (the mercury being 
omitted), each ono which contains a liquid liable to 
deterioration on exposure to air having an india-rubber 
balloon connected to the tube projecting upwards from the 
bulbD (Fig. 1, p. 188). Using water as the confining liquid 
in the measuring vessel, the apparatus becomes a kind of 
water-jacketed Hempel, with pipettes which expose a 
relatively larger surface of absorbent than do tile ordinary 
Hempel pipettes. If the manipulation of a stopeock on 
the pipette is thought to bo undesirable, a capillary U-tube 
having a right-angled bend near each end may be attached 
by means of india-rubber tubing wired on to the capillary 
G, the stopcock being left open and the 
absorbent brought over into the U-tube, 
as with Hempel’s pipettes. 

Convenient Arrangements for Collect¬ 
ing Gas Samples (Fig. 2).—It is occa¬ 
sionally necessary to seal up a sample 
of gas, although with a good lubricant* 
the ordinary tubes with two stopcocks 
wilt satisfactorily preserve a sample 
for a considerable period. The author 
devised the tube described below after 
failing to find any description of a tube 
which, after having been sealed, could 
readily be placed in connection with the 
gas measuring tubo without risk of in¬ 
troducing air. It consists of a cylindrical 
bulb, of, say, 200 c.c. capacity, joined 
at the upper end to a narrow tube 
drawn down to a capillary for sealing 
at A, and at the lower end to a tube of 
about 7 mm. bore, drawn down for seal¬ 
ing at the point 15, nbout 4 or 5 r.m. 
below the bottom of the bulb. When 
it is desired to collect a sample, the 

—. - — efr 

* The author employs a lubricant recommended by Mr. H. 
.Tackson, of King's College, Loudon. Six parts of black rubber 
(tubing), five parts of vaseline, and one part of solid paraffin should 
be heated together for some hours at a temperature sufficient to 
make the vaseline giro off a fair amount of vapour. The process is 
complete when the whole of the rubber has dissolved. Tho heat 
employed must not be sufficient to burn the rubber. 


lower end is connected to a mercury reservoir by means 
of india-rubber tubing, and the upper to the bent capillary 
side tube of a T-pieee (see Fig. 2), this arrangement being 
adopted in order that any condensed moisture may pass 
. straight to the aspirator insteal of entering the sample tube. 
After tho sample has been collected, the tube is sealed at 
A and B in the usual manner. In order to transfer the 
sample, the lower tube is nicked with a glass knife near its 
junction with the bulb. The end B can then be easily 
broken off with the fingers beneath the surface of mercury 
in an ordinary porcelain trough. A crucible is then Slipped 
under tho open end, and the tube transferred to a vertical 
mercury trough, when a capillary siphon, filled with 
mercury, can readily be passed up through the open end of 
the tube, and the required portion of gas drawn into the 
measuring tube. 

A single cylindrical bulb cun be used many times in 
succession by simply joining short pieces of tubing to either 
end aud drawing them out for sealing. When it is desired 
to collect a sample during some definite period of time, the 
trouble of adjusting a stopcock so as to give the required 
rate of How may be avoided by attaching a T-picce to the 
lower end of the sample tube and another to the india-rubber 
tube leading from the mercury reservoir. Two connections 
are then mado (each capable of closure by means of a 
screw clip). The one utilised when filling the tube consists 
simply of a piece of pressure tube, whilst the other, used 
"hen collecting the sample, causes the mercury to pass 
through a drawn-out piece of capillary tube selected from 
a set of such pieces, which have been previously labelled, 
showing the time during which the mercury contained iu 
the sample tube will rim through under a given difference 
of level. The latter can, of course, bo varied when some 
intermediate rate is desired. 

The following seem to he (lie chief advantages of the 
present apparatus, ns compared with that of Macfurlane 
and Caldwell, when used for work of high accuracy (for 
which the latter apparatus was, perhaps, not intended):— 

An accurate correction tube, wliieh really saves time 
aud trouble. 

A means of accurately adjusting the level of the 
mercury without taking one’s eye from the reading 
telescope. 

Still greater cleanliness of the mercury iu the measuring 
tube at the end of an analysis. 

The possibility of washing out the measuring tube, in 
case of accident, at auy stage whilst the gas is in one 
of the pipettes. 

Direct transference from pipette to pipette when 
desired. 

The measuring tube constant in position. 

A good illumination for reading always obtainable 
without trouble. 

Explosion in a separate pipette. 

Advantages, as compared with the Dittmar or similar 
apparatus:— 

Transference direct from measuring tube to pipette, 
instead of to and from au intermediate tube. 

Easier manipulation and greater cleanliness, especially 
as regards the fatal introduction of absorbent into 
the measuring tube. 

Pipettes giving more surface and better agitation. 

A considerable reduction in the amount of mercury 
required. 

An apparatus representing an intermediate stage in the 
development has been in use at King’s College, London, for 
some time. The author is informed that it has given every 
satisfaction iu the bands of the Btudents there. 

Discussion. 

Mr. Rkn.noi-dson remarked on the vast improvement in 
gas-analysis apparatus since he had done anything in that 
line. In his student days such an apparatus as Orsat’s was 
not known. Now it was in common use ia many works. 
Such apparatus added incalculably to the speed and 
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accuracy of gas analyse*. He admire l the mo of the Kew- 
priuciple correction tube for correction for variations in 
temperature and pressure, an l the use of anything but a 
round number, in order to avoid calculations later. 

Dr. Bbdson expressed the pleasure lie had had in 
listening to the paper. He had done a gool deal of g;is 
analysis himself, and used a variety of apparatus, many of 
which he had consigned to the lumber room. At present 
he was using the form devised by Dittmar, but, after seeiug 
Mr. Sodeau’s apparatus, thought the result wottld be that he 
would adopt it. He appreciated the ingenious way in which 
Mr. Sodeau had made use of small things in the improve¬ 
ment of the apparatus; e.g., the slope of the pipette to 
facilitate the complete removal of the gases, and the effective 
manner in which he had used the double-bored tap. He 
considered that it was a very perfect piece of apparatus. 
He thought that the use of tubes graduated in millimetres 
at the present time was due to a conservatism among 
chemists, just as was the use of that ohjeetiouable reagent, 
sulphuretted hydrogen, in analysis, which might be replaced 
without disadvantage by other reagents. The use of tliu 
millimetre graduation had one use, however, since, by 
having to calibrate his tubes, the student obtained a great 
deal of valuable information. He proposed a vote of thanks 
to Mr. Sodeau. 

Dr. Diinn admired the apparatus itself, uud also the 
clear exposition of its working, and the way in which 
Mr. Sodeau had manipulated it. lie emphasised Dr. Bedsou’s 
remark that the satisfactory working of the apparatus was 
due to no new principle, hut to the accumulation of improve- 
meats in small details. It appeared to be capable of giving 
results of great accuracy and with great rapidity; it was 
a distinct advance in gas-analysis apparatus. 

Mr. (i vitiiKTT asked whether a scale graduated iu c.e- 
was more expensive than ouv graduated in mm., and 
suggested that adherence to the mm. scale might be due to 
the difficulty of purchasing a trustworthy tube graduated 
otherwise. " Mr. Soileau’s apparatus was certainly very 
convenient, and he hoped that some instrument maker 
would manufacture it. before long. Had Mr. Sodeau any 
idea what its probable cost would be ? 

Ml » 'o 1.1 .ins nsked whether there would not be a chance 
of getting a bubble of air iuto the apparatus at the rubber 
joint. 

Mr. Sonr.\tT replied that with really good india-rubber 
tubing the joint was so satisfactory that he had found no 
difficulty in exhausting an X-ray tube connected to the 
pump iii a similar manner. The space between the capillaries 
would, presumably, contain water rather than air, as the 
capillaries were wetted before use. No measurable error 
could arise from the existence of this space, as its volume 
could not well exceed tfO l e.c. except when the ends were 
very badly finished off. The pipette was pressed towards 
the measuring apparatus so that there should be a stress in 
the glass parts, forcing the ends of the capillaries together; 
even if the rubber tube were to slip right off during the 
shaking, the ends would be made to meet before retrans¬ 
ferring, and any included air cleared out by the mercury 
passing through in advauce of the gas. The making of a 
table of corrections for a tube graduated iu e.c. should 
teach a student as much as the calibration of one having a 
ram. scale. He was not aware that graduation in c.e. 
involved any appreciable increase of cost. In tho case of 
the tube which had its zero point wrongly placed, it was 
: merely necessary to add 0 - 1 c.e. to the total volume when 
calculating percentages, a trivial detail compared with the 
trouble of continual reference to a calibration table. Tho 
saving was very real, in spite of the maker’s carelessness. 
With regard to the cost of such apparatus, each pipette 
' cost about twelvo shillings, the measuring tube with 
certificate about a pound, and tho cost of the whole 
-apparatus, with pipettes and explosion tube, would probably 
.not be more than 101. One must also take into account the 
.fact that but little mercury was required. 
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nil-: Ct.T/.KIT MERIT'RIC CHI.OlilDK TEST 
TOH AllSKNIC. 

ill’ AlIllUST COTTHKU'. 

This paper is tho outcome of work done in connection 
with the revision of the United States 1‘harmacopuda, 
for the purpose of finding a simple, reliable test for the 
detection of arsenic iu medicinal chemicals. Oil con¬ 
sideration of the well-known tests for arsenic, several of 
which have been used in previous editions of the Pharma- 
copieia, l’rof. Cjbloutz, in a preliminary report to the 
Revision Committee, came to the conclusion that that 
modification of the (lutzcit method in which mercuric 
chloride paper is used for testing the gas evolved is a 
simple one, and therefore the most suitable, provided it is 
sufficiently accurate. For this reason the work has beeu 
confined to this test; but comparisons have also been made 
with the Marsh-Kerzeliits method, which, while doubtless 
the most accurate of all, is rather too complicated for 
general use. 

The numerous objections which apply to the original 
(lutzeit test, e.g., using silver nitrate paper, arc well 
known. The instability of silver nitrate, when iu contact 
with organic matter, is the cause of aim >st all of them. 
Iu the first place, because of the influence of light, the 
test must lie conducted in the dark ; hut even this does 
not prevent reduction, as Bnmuer (Jahresb. f. Ohern., 18G4, 
124) bus shown that the prolonged action of hydrogen 
gives black stains even when light is excluded. Acidifying 
the silver solution with nitric or sulphuric acid delays this 
action, but does not prevent it. Treadwell (Quantitative 
Analyse, p. 138) uses a saturated solution of potassium 
chlorate in which to dissolve the silver nitrate, and iu the 
few experiments I have tried it has worked very well. 

liases occluded by tho filter-paper used have also been 
mentioned as giving black stains with the silver salt. 
Several writers, notably Ileckurts (l’liarm. Centralh., 
1884, 197), have denied this. 

Another difficulty is the fact that water instantly de¬ 
composes the yellow compound forming the stain, with 
the separation of black metallic silver. When a slight 
brown or black spot is obtained, therefore, great uncertainty 
exists as to whether it is an arsenic stain decomposed by 
moisture, or is produced by some other cause. 

The substitution of mercuric chloride for silver nitrate 
was first proposed by Mcrci-ron and Horgeret (Comptes 
Rend., 79, 118) in 1871. The action of arsine ou mercuric 
chloride had already been studied by several chemists, 
lfranceschi (k'Orosi, 13, 289) found the yellow compound 
first produced to be AsH(IIgCl)... If the passage of the gas 
is continued, the precipitate becomes redilish-brown. This 
compound was analysed by Heinrich Rose (l’oggendorff’s 
Annalen, 1810, 51, 423), and found to be Asllg./T + HgClj, 
More recently, Lohmaun ((’harm. Zeit., 1891, 36, 748 and 
751!) has repeated this work and confirmed Rose’s results. 
He, however, prefers to write the formula as As(lIgCl) 3 . 
On examining these two compounds, it is seen that they are 
derived from arsine by the substitution of hydrogen by the 
group HgOl, the yellow compound having two hydrogen 
atoms substituted, and the reddish-brown one all three. 
Partheil ami Amort (Ber., 1898, 31, 594) tried to prepare 
the compound in which only one hydrogen atom is substi¬ 
tuted, i.e., AsH s (HgCl), hut were unsuccessful. 

In applyiug the test for arsenic it is the yellow com¬ 
pound alone which is ordinarily observed, and it it only 
with relatively large amounts of arsenic, that is, large 
considering the delicacy of the test, that the stain becomes 
orange, due to the formation of the reddish-brown deri¬ 
vative. 
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After Merqeron and Bergerct, Flfickiger (Arcbiv der 
Phann., 1889, 27, 1) was the next to use the reaction as 
a te«t for arsenic, and to make a more thorough study of it. 
Ho gives the limit of sensitiveness as about O’002 mgrm. 
Asj 0 3 , and because the liability of coloration by other 
causes than the presence of arsine is much less than with 
silver nitrate, he recommends the test us more reliable than 
the Gutzeit. At the same time, the hydrides of sulphur, 
antimony, and phosphorus act on mercuric chloride as well 
as on silver nitrate, and sulphur, antimony, and phosphorus 
in easily reducible forms must therefore be absent. Oxida¬ 
tion of the sulphur and phosphorus compounds by bromine 
or iodine to sulphates ami phosphates, which arc not reduced 
by the hydrogen, was a method long in use before this with 
the Gutzeit silver test, l-'liiokiger also tried mercuric sul¬ 
phate, white precipitate, calomel, and the double chloride of 
mercury and potassium as substitutes for mercuric chloride, 
but found they posscsed no advantages. 

Since 1900 the arsenic tests, having suddenly gained in 
importance, are being investigated with much care. The 
test here under consideration has not been neglected. Paul 
and Cownley (Phartn. June 1900, 088) criticise the 
addition of iodiue to oxidise sulphur and phosphorus com¬ 
pounds on the ground that unless the quantity necessary 
il known the iodine in excess may prove as objectionable 
as the sulphur. They therefore recommend the use of 
starch tc avoid excess. 

Dowzard (Chem. and Druggist, Dec. 19m), 921) used 
the method for the detection of arsenic in glucose, and 
introduced the improvement of placing a roll of filter paper 
moistened with lead acetate solution in the neck of the 
flask, which, he says, makes unnecessary the addition of 
iodine. He gives the limit of sensitiveness with glucose, 
which he found retarded the evolution of arsine, to be 
0*05 mgrm. of As.O : ,. 

Bird (Chem. and Druggist, June 1900, 1073) is the first 
author, so far as I have been able to find in the literature 
of both the Gutzeit silver nitrate and the mercuric chloride 
tests, who mentions that arsenic in the higher state of 
oxidation gives a coloration very different in depth from 
that given by the same amount of arsenic in the lower 
state, owing, of course, to its forming arsine much more 
slowly. This fact, lost sight of in the Marsh-Berzelius 
method, where large amounts of zinc and acid arc used, 
becomes of great importance in this test, where only 2 to 
3 gnus, of zinc,and even less, are used with correspondingly 
small amounts of acid. 

Bird states that it is essential to first reduce the arsenic 
to an arsenious compound if a true idea of the amount 
present is to be formed. He found, for instance, that 
when O'05 mgrm. cf sodium arsenate was tested beside 
arsenious acid containing the same amount of arsenic, the 
stain from the former, in 15 minutes, was only about one- 
quarter of the intensity of that from the latter. These 
statements have been confirmed by my own experiments. 

Bird mentions the use of sulphur dioxide as a reducing 
agent, but the test recommended by him in his first paper 
for sodium phosphate is oxidation with iodine, using starch 
paste to avoid a large excess, and comparing the tints 
obtained with those given by known amounts of arsenate. 
Later, Allen mentions the addition of cuprous chloride in 
the Marsh-Berzelius test to reduce arsenic to arsenious 
acid. 

Bird (Analyst, 1901, 26, 181) in a later paper, and also 
Tyrer (Chem. and Druggist, March 1901, 494), Kirkby 
(Fbarm. J., Jan. 1901, 80), and Dowzard (J. Chem. 
Soc., 1901, 715, and Chem. News, 1902, 86, 3), buve each 
designed new forms of apparatus for applying the test. 

In both Tyrer’s and Ilirkby’s method the gas is washed 
in lead acetate solution before being led to the mercuric 
chloride paper. In Dowzard’s recent apparatus, of which 
he has brought out two forms, the gas is washed with either 
lead acetate or cuprous chloride solution, the latter being 
used to remove phosphorettedbyiDogen. He also adds 
cuprous chloride to the solutiotf'bfiing tested to reduce the 
arsenic to arsenious scid. 

Bird’s apparatus is radically different from all these, in 
that it is designed for carrying out the test in a boiling 
solution. It consists of a small flask, carrying a bulb 


condenser and an arrangement for passing the gas through 
lead acetate solution before leading it to the test-papers, 
which are fastened gas-tight over several openings in 
succession. 

The acid is added through a side-funnel, drop by drop, in 
the course of 15 minutes. 

These methods, requiring special apparatus, being 
unsaitable for our purpose, wero not examined. The 
experiments were performed with a small flask of GO c.c. 
capacity, in the rather long and uarrow necks of which 
were placed two pings of absorbent cotton, the upper one 
having first been washed in 25 per cent, lead acetate 
solution and dried. 

Over the mouth of the flask was placed the test-paper, 
consisting of a piece of pure filter-paper moistened in one 
spot with several drops of a saturated alcoholic solution of 
mercuric chloride and dried. 

Both granulated and rod zinc and sulphuric and hydro¬ 
chloric acids were tried, and granulated zinc and 8 per 
cent, hydrochloric acid adopted as most suitable ; 2 grms. 
of the metal and 20 c.c. of the acid being used for each 
test. 

VVitii these quantities it was found tiiat as little as 
0-001 mgrm. of APoO., could be detected in one half-hour by 
a very faint tint. l)n applying the tost to a sample of 
sodium phosphate, the arsenic in which had been deter¬ 
mined by the Marsh-Berzelius method to be about l part 
in 40,000, it was found that as much as 1 grm. containing, 
therefore, about O' 0-7 mgrm. of As.O ;s hud to ho taken 
before the presence of arsenic was distintly indicated. 

On further examination it was touud that the arsenic 
was not uniformly distributed in the salt, and that, therefore, 
the portion used may have contained less than supposed. 
This fact was, however, not sufficient to account for the 
apparent diminution in sensitiveness of the test, and it was 
only ou reading the paper by Bird, already mentioned, that 
the cause was recognised in the fact that the arsenic was 
present as arsenic acid. This important point, i.e., that the 
sensitiveness of the test towards arsenic acid is much less 
than toward arsenious, appeurs to be largely overlooked. 

The fact that the arsenic in most 6alts is probably 
present as arsenic aciil makes necessary, when an 
approximately quantitative estimation is desired by 
this method, either comparison with known amounts of 
arsenic acid, which has the disadvantage of making the 
test less sensitive, or else a preliminary reduction of the 
arsenic. For example, I found that arsenic acid equal in 
amount to 0-01 mgrm. of As t) ( gave in one half-hour a tint 
only about half as intense as that given by 0-005 mgrm. of 
AsjO.,. By applying the methods of reduction given below, 
however, the tints from equal amounts of both acids were 
identical. 

The reducing agents tried were sulphurous acid, hydriodic 
acid, and cuprous chloride. 

Sulphurous acid is the most generally useful, and lias 
already been employed for this purpose by Bird. Hydriodic 
acid was found very efficient and easily applied in the case 
of sodium phosphate. Cuprous chloride was found to be 
less satisfactory than either of the others. 

The sulphurous acid is applied as follows : — For 
0-5 grm. of sodium phosphate in a small beaker, are added 
1 c.c. of sulphuric acid (1 to 1), and 5 c.c. of a strong 
solution of sulphur dioxide. The whole is heated on a 
boiling-water bath for 15 minutes. At the end of this time 
the excess of sulphur dioxide will have been removed. 
The solution is then transferred to a test flask, the beaker 
rinsed with 8 per cent, hydrochloric acid, using 2(1 c.c. 
in all, 2 grms. of granulated zinc added, and the test 
carried out as already described. The limit of sensitiveness 
under these conditions was found liable to vary somcwhitt, 
depending probably on the temperaturo of the solution 
and the mechanical condition of the zinc, and, therefore, 
an accurate estimate of the quantity of arsenic present is 
out of the question. The faintest discernible but still 
unmistakably tint* is usually given by 0-001 mgrm. of 
arsenic trioxide. 


* The test papers must always be examined by daylight. 
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Before applying this method to the detection of arsenic iu 
sodium hypophosphite a preliminary oxidation of the salt 
is necessary, as hypophosphorotis acid is easily reduced by 
nascent hydrogen to phosphoretted hydrogen, which gives 
an intense yellow stain on the test-paper. O'5 grin, of 
the salt is dissolved in 5 c.e. of nitric acid (1 to 1) and 
the solution evaporated to dryness in a small beaker on the 
water-bath, keeping the beaker covered until the first rather 
violent action is over ; 5 c.e. of sulphur dioxide solution 
nro then added, the mixture heated on the water-bath for 
15 minutes, and proceeded with as in the cast' of sodium 
phosphate. 

Hydriodic acid, as already mentioned, was found con¬ 
venient to uso with sodium phosphate. 

0'5 grin, of the salt is placed in the test flask and 
20 c.e. of 8 per cent, hydrochloric acid and 1 c.e. of 
normal potassium iodide solution added. The mixture is 
heated on a boiling water-bath for five minutes, then quickly 
cooled to room temperature, the zinc added, lie., as usual. 
Experiments to determine whether the iodine, which is 
always set free in small amount during the heating, could 
cause a coloration of the test-paper due to the formation of 
■mercuric iodide, were tried with negative results in every 
case, even when three times the usual amount of iodide was 
added. Tile live minutes’ heating was found necessary to 
effect the reduction. This method cannot be used iu tlm 
case of sodium hypophosphite, because the nitrate formed 
by the necessary preliminary oxidation causes the liberation 
of too much iodine. 

MR. T. ,T. PARKER, CHAIRMAN OF TUB NEW YORK SECTION 
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USE OK FIREPROOFING MATERIALS AS 
APPLIED TO WOOD. 

BY III!. S. I', -Anil.I'll. 

Paper rcail before a Joint Meeting of the Four 
New York Chemical Organisations, at the Chemical Club, 
an Friday, January ‘Jth, 11)0.3. 

TL 1 impregnation of wood with chemical solutions is not 
a new ait, or one of recent development, but if we examine 
the various treatises, &c. on this subject we shall find that 
most of the suggestions relate to the preservation of wood. 
The making wood fireproof, or, better, “ fire-resistant,” is 
much rarer. There is a considerable literature on the fire¬ 
proofing of fabrics, which are relatively easy of saturation, 
a surface treatment with the solutions used generally 
sufficing to deposit upon the fibre enough of the salts to 
give the fullest effect. 

Hut the structure of wood makes its impregnation a 
much more difficult problem, and both heat and pressure 
have been invoked to accomplish in some moderate degree 
the desired end. Independent of this greater difficulty of 
impregnation, the fireproofing of fabries, and the fireproof- 
» ing of wooil are distinct problems, and the results obtained 
in the one field are not applicable to the other with any 
uniformity or certainty. 

Turning atteution now exclusively to treatment, for the 
j fireproofing of wood, as distinguished from that of fabrics, 
we find some references to early attempts iu this direction, 
although it is very probable that the treatment was a 
surface application, rather than an attempt at complete 
impregnation. In 1820, the Bavarian chemist Euchs applied 
silicate of soda to the fireproofing of wood, and employed it 
in connection with the rebuilding of the Munich theatre for 
the treatment of both woodwork and hangings. This was, 
however, done exclusively by surface application to the 
wood as well as to the fabrics (Dio Wasserglas-gallerte, ihre 
Anwendung und Nutzen ; G.M. Orth-Weimar, 1857). 

Gay-Lussac, in 1821, suggested the use of borax and the 
' ammonium salts. The salts of zinc and copper, and the 
; chlorides of the alkalis and of calcium and magnesium, 

• have been used upon wood, both by methods of surface 
: application and by the Boucberie method of inhibiting or 
gradual sub-displacement. 

In 1893 there appeared in Dingier’* Polytechnischcs 
J., 230, a very careful experimental study of the subject 


under the title “ Uebcr Flauimenschutzmittol,” by Peter 
Ldchtin, in which were reviewed the aotion of 29 water- 
soluble compounds and 17 substances insoluble in water. 
Ldchtin, however, did not use wood in any of his experi¬ 
ments, hut, instead, strips of heavy filter-paper, which, 
while it is made up of closely-matted cellulose fibres, does 
not possess the cellular structure of wood. For the tests 
with water-soluble substances the strips were saturated with 
solutions of definite percentage strength; for tests with 
substances insoluble in water the paper was saturated with 
a soluble compound, dried, and treated with the reagent 
producing the insoluble substance, dried, washed thoroughly, 
and again dried, lie used several strengths of solution in 
each ease, beginning with 20 per cent., and coining down in 
some instances to a solution of I per cent., strength. The 
results are then recorded for each strcngli, stating whether 
the test strip burned with flame or glowed merely, and in 
the latter ease as to the extent measured in mm. to which 
the glow was propagated. The results are thus comparable 
in all necessary details, and allow of a very fair judgment 
as to tlu- relative efficiency of action of the several substances 
used. We will refer to his summary of results later. Within 
the last decade Several large works have been established in 
America, mainly iu New York and neighbourhood, iu which 
tile fireproof I renting of wood, as distinct from the treat¬ 
ment of fabrics, has been carried out on a commercial scale. 
As far ns 1 am informed, ammonium sulphate is the main 
ingredient in such solutions for treatment. 

As already said, the structure of wood makes its 
impregnation a much more dilticult problem than that of 
textile fabrics. For this reason the problem is as much, if 
not more, a mechanical one than a chemical one. It was 
early recognised that very considerable pressure, a* well as 
the use of hot solutions, was needed to accomplish much 
impregnation, and if wo are to guard against injury to the 
fibre, the problem increases in dilliculty. 

Tho typical apparatus devised to elfeet this saturation 
of the wood was a large cylinder, from 7H to 100 ft. in 
length and from A to 7 ft. in diameter, closed at one end, 
with a movable head at the other. It was fastened, when 
closed, by a complicated system of radial multilocking 
bolts to the external end of the cylinder. The cylinder, 
which was constructed of steel plates riveted together, 
was intended to be tilled with truck-loads of tho lumber to 
be fireproofed, taking from 10,000 to 15,000 feet hoard 
measured at a time. The first treatment in this case is 
usually a steaming of the wood, designed to swell it and 
open up the pores. This is followed by the application of 
a vacuum for the purpose of facilitating tho liual step of 
impregnation, which consists in admitting the treating 
solution, and putting on as strong a hydraulic pressure as 
the cylinder will staud. Each pieeo of the lumber thus 
has its surface enveloped by tho solution, which is being 
forced into its open pores. But a pressure of 150 lb. is 
usually quite as much as can be maintained continuously 
iu such a cylinder without excessive leakage around the 
door and at the riveted joints, and to effect a complete 
saturation, even with soft woods 1 inch thick, requires in 
such a case from 30 to 36 hours. A core saturation in 
heavier timber, such as 4 ins. x 4 ins. or G ins. x fi ins.,is rarely, 
if ever, obtained even in soft woods, and never iu the hard 
woods. Obviously, if wood of all kinds and sizes needed for 
building construction is to be treated in the rough, core 
penetration is essential, as the timber has afterwards to be 
sawed and planed,>nd it is certainly desirable, from motives 
of economy of working, that this be accomplished in a 
reasonable time. 

It was this that led to the t"ial of steaming, followed by 
the application of a vacuum to withdraw the softening sap 
and cell contents. Study of tiie behaviour of woods when 
their external surfaces are surrounded by liquids under 
pressure has shown that for each variety there is a 
maximum normal pressure which it will endure, unless 
applied with shock, with no resultant injury to the cellular 
structure. This varies from 300 lb. with white pine, to 
1,200 lb. with white oak. 

An invention, which was described in the Scientific 
American of July 28, 1900, and which I have frequently 
had an opportunity of seeing in operation in Philadelphia, 
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has, I believe, removed most of these mechanical difficulties 
and made the matter of thorough core impregnation of both 
hard and soft woods a sure and relatively rapid operation, 
and that without injury to the structural strength of the 
wood. In this invention of Mr. Jos. L. Ferrell, M.E., the 
hinged gate is replaced by a heavy gate, sliding between 
vertical guides against a phosphor-bronze bearing and placed 
in a massive gate-housing near the end of the cylinder. 
This gate is lifted vertically by hydraulic power, so that the 
simple touch of a small lever suffices to open or clOBe a gate 
weighing some 5 tons. The greater the pressure exerted 
by the liquor in the cylinder, the greater the force with which 
the gate is pressed againsFthe bearing, and the tighter the 
joint must be. The cylinders themselves are made of cast 
steel, 3 inches thick, so that the pressures may be, and have 
been, employed up to 1,600 lb. Jiy the intervention of a 
hydraulic accumulator it is possible to perfectly cushion 
the shock of the high-pressure pumps, so as to prevent all 
bruising of the wood when under strong pressure. This 
ability to apply the full pressure needed to saturate the 
wood without bruising it makes the preliminary steaming 
and vacuum unnecessary, which is greatly to the advantage 
of the wood with reference to the preservation of its full 
structural strength and appearance, when used in the 
finished state. 

I have seen several varieties of wood, white and yellow 
pine and ash boards, 1 inch thick, saturated 15(j percent, 
(weighed wet) in less than one hour in such a cylinder. 
After kiln-drying, the permanent gain in the weight of the 
wood will be found to bo from 7 to 10 per cent., distributed 
throughout its whole cellular structure, and not in the 
exterior layers only, as shown by the examination of 
croBSrSections under magnification. With somewhat higher 
pressure and longer time in the cylinder, the hard woods 
like oak and cherry, ill sizes up to 12 ins. x 12 ins., have 
been saturated with equal thoroughness, as was shown by 
sawing through and examining the sections. 

Turning now to the question cf the nature of the fire¬ 
proofing material which is to be used, we find (Roller, 
Die Tnpreguierungs-Teclmik,’ 140, Vienna, 189f>) that 
Gay Lussac, in studying the problem of fireproofing 
fabrics, had already made a classification of what seemed 
to him available materials, under three heads. First, 
substances which, on heating, leave an infusible earthy 
residue, to cover the combustible fibre and thus protect it; 
secondly, substances which fuse at a moderate heat, and 
thereby coat the fibre with a glassy protective coating ; 
and thirdly, volatile salts, which liberate gases that do not 
support combustion and tend to extinguish flame. To 
the first class belong alum and lime and magnesia salts; 
to the second, borax and silicate of soda ; and to the 
third class, the salts of ammonia, such as the sulphate, 
chloride, and phosphate. He commends borate and phosphate 
of ammonia, because they combine in some degree the 
properties of the second and third classes. 

I/Oehtin, whose work with fireproofing materials as 
tested upon heavy unsized paper wc have already referred 
to, enumerates 12 substances in the class of “anti¬ 
pyrenes,” or substances which make the wood-fibre 
specially uninflammable. After a closer comparison of 
their relative fire-retarding power and the various draw¬ 
backs connected with their use, he finally gives his 
opinion as follows: “ There remains, then, as the best 
fire-protective materials, the three before-mentioned 
ammonium salts (chloride, sulphate, and phosphate), and 
aluminium hydroxide.” These results of Lochtin, 
obtained with strips of paper, are not far from representing 
the consensus of opinion of those who have done most of 
the work in the impregnation of wood for fireproofing 
purposes. But, a* already pointed out by Gay Lussac, 
they operate differently, and, before making a comparison 
of their effectiveness, it would be well to ask the question 
as to what are the qualities considered desirable iu a 
fireproofed wood, and what pglesirable results are to be 
avoided. 

The first and most important thing to be attained, of 
coarse, is that the wood should become fire-resistant in the 
highest degree, that it should resist the action of extraneous 
heat and flame, carbonising in contact with flame with 


extreme slowness, and holding no glow even when the 
direct contact with extraneous flame ceases. 

A second desideratum is that the chemical treatment 
should have, if possible, a distinct preservative effect, so 
that the life of the treated wood should exceed that of 
untreated wood. 

Thirdly, the cost of the treatment must be moderate, as its 
adoption will be barred if the materials are such as to make 
the process an expensive one. If fireproofed wood is to come 
into use at all, its price must be comparable with that of 
other materials of construction. The features to he avoided 
in the product of any proposed fireproofing treatment are 
of no less practical importance, and should be carefully 
noted in our discussion of the merits of any particular 
fireproofing material. 

First of all, tho fireproofing material should not be of a 
hygroscopic nature, because in such ease it would destroy 
paint and keep the surface of the wood iu an undesirable 
moist condition. For this reason calcium, magnesium, and 
zinc chlorides are practically excluded, although an attempt 
has been made in a recent German patent to produco for 
this purpose a basic calcium chloride, which it is claimed 
is free from this drawback, and is recommended for the 
fireproofing of wood. 

A second undesirable feature is when the chemical com 
pound comes continually to tho surface as an efflorescence. 
This will take place when substances of a volatile nature 
are used, as the impregnating material is gradually liberated 
from the cells of the wood and forces its way to the 
surface, where it slowly vaporises. When such a surface 
is wetted, after the water dries off an efflorescence will 
always show, as I have had occasion to observe iti 
numerous instances. Of course tho wood after a time 
becomes weaker in its fire-resistant character by reason of 
this loss of material. Certain ammonium salts, such as 
the sulphate and chloride, will not stand the test at all 
satisfactorily. In tile dry-kilu the liberation of ammoniacal 
gas begins even at 125° F., and the efflorescence is fre¬ 
quently recognisable, even when the surface has been 
varnished, if the wood has been exposed to a strong sun¬ 
shine for auy length of time. Of course such efflorescence 
speedily ruins the appearance of a varnished wood. 

Thirdly, the chemical used must not allow of a fungus 
growth developing, for iu such case the wood will decay 
more rapidly than untreated wood. Here again the ammo 
nium salts, including the phosphate as well as tho sulphate, 
are unsatisfactory, since, when the conditions of warmth 
aud moisture are favourable, the treated wood develops a 
fungous growth, and iu consequence deteriorates rapidly in 
strength. I have seen samples of wood treated with 
sulphate of ammonium which, ufter two years’ keeping in 
a warm moist place, had crumbled' to pieces because of 
decay throughout the interior of the woods. 

Fourth, the chemicals used ought not to be poisonous in 
character, so that splinters impregnated with it, if by 
accident run into the flesh or wounding it, shall nut 
endanger life or health. Nor should any noxious gas be 
liberated in the heating or carbonising of the wood. 

Lastly, the fireproofing material should not cause the 
corrosion or rusting of irou, copper, or brass which, in the 
form of screws or bolts, are passed through the wood which 
has been treated. 

Approaching the question of the choice of fireproofing 
chemicals again in the light of what we have seen a fire¬ 
proofed wood ought to be and what it ought not to be, we 
fiud, as Lochtin found with his experiments with absorbent 
paper, that we come down to the saltB of ammonium and 
those of aluminium. Of the latter, Lochtin tried potash 
alum and aluminium hydroxide. Ho got much better 
results with aluminium hydroxide (precipitated from solu¬ 
tion of Rodiura aluminato by carbon dioxide) than with 
alum. In fireproofing experiments that I have witnessed 
and followed, aluminium sulphate gave much better results 
than alum, and in fact better than any of the ammonium 
salts, while it proves to be les9 open to objection in respect 
to the several points just noted as undesirable in a fire¬ 
proofed wood than any other compound I have known to 
be used. 
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Aluminium sulphate belongs to the first of the classes 
of fire-protecting materials established by Gay Lussac, 
although he only tried potash alum and not the simple 
sulphate, and not, ns far as I can learn, upon wood. As 
soon as the aluminium sulphate iu the superficial layer of 
wood impregnated with the chemical is decomposed by the 
heat, a deposit of alumina is formed, the noo-eonductiug 
properties of which make it a barrier against the propa¬ 
gation of the carbonising effect and protect the interior iu 
a very notable degree. 

White pine blocks, 1 in. thick, were saturated with sui- 
phate of aluminium and exposed to the flame of a Bunsen 
burner, applied to the side in such way that the point of 
the inner rone was kept continuously against the wood. At 
the same time, similar blocks treated with sulphate of am¬ 
monia were exposed to the same test. The Bunsen flame 
bored through the latter samples in a few minutes less than 
an hour j at the end of six hours the wood tiiat hud been 
treated with sulphate of aluminium had not burned through. 
The blocks were then sawed through, and the degree of 
carbonisation and disintegration showed very clearly the 
protective effect of the non-conducting alumina deposit. 

Moreover, as a result of repeated measurement, it has 
been found that the residual alumina occupies a space from 
two and a half to three times as great as the dried salt from 
which it is formed. It is, therefore, evident that in forming, 
it expands so that it fills out the air spaces and intercellular 
spaces of the wood very fully : as a result of this, wc have 
a compact non-conducting barrier which interposes itself to 
the action of the flame, and protects in a notable degree 
the woody tissue tit the hack of it. 

Sulphate of ammonia, on the other hand, as was recog¬ 
nised by Gay 1.tissue already, operates by reason of the 
liberation of ammonia gas which tends to extinguish flame. 
This it undoubtedly will do, more efficiently at first, and 
less actively as it is dissipated by continued heat. It, of 
course, interposes no mechanical barrier to the progress of 
heat conduction and carbonisation. 

For what may he called the test of lire resistance, one 
principle, it seems to me, ought to guide us. We ought to 
approximate as near as may be the conditions that would 
develop in actual exposure of the wood to a conflagration 
on a in ' 1 'lately large scale. For that reason it has always 
seemed to me that the so-called “ shavings-test ” is of 
little account, if taken by itself. Any of the fireproofing 
chemicals that are at present under discussion as available 
will prevent the shavings from burning with flame,although 
they steadily earbouise and fall to pieces when charred 
throughout. A test more iu accord with a condition likely 
to develop iu practice is to take a piece of inch board 
, which has been fireproofed, and test it by application of 
direct flame upon one side until the flame cuts or bores 
; through it, or until it disintegrates and breaks apart from 
• thorough carbonisation. For comparative tests, Bunsen 
burners with the same gas consumption per hour placed 
at uniform distances from the boards, will give us the 
most accurate results. I have found pieces of inch-boards, 
8 x 8 ins., to be very convenient for these tests. 

Another condition likely to arise in actual conflagrations 
; is that the wood may be exposed for some time to a strong 
heat without direct contact with flame—in fact, heated to 
the temperature of dry distillation without flame contact. 

; A reliable fireproofed wood ought not to lose in fire-resisting 
power by such previous heating if afterwards exposed to 
flame contact. 

A sharp kiln-drying at a temperature approximating that 
; at which destructive distillation begins ought to be applied 
to the samples under examination, and then the direct 
application of flame tried as before. 

Under the head of physical properties of the wood, we 
. note tests as to the hygroscopic character of the treated 
woods, and as to the development of efflorescent coatings. 
■Blocks of fireproofed wood, with a planed surface exposed, 
.ought to be placed for definite lengths of time in chambers, 
yhe atmospheres of which aro saturated with moisture, and 
>he effect noted, whether the surface becomes damp or 
Actually wet with condensed moisture. 

is or the test of efflorescence, the Mocks, after exposnre 
0 a dry atmosphere, should be wiped with a damp cloth 


and again allowed to dry, and the surface examined for any 
salt-like film or coating. 

Under the head of chemical tests, should be tested the 
action of tho fireproofed wood upon metals, such as iron 
and copper, and alloys like brass and phosphor-brouao, 
which are likely to he used in construction in the form of 
nails, screws, and bolts. It is obvious that the finished 
wood when in use will hold some moisture, and sorao of tho 
proposed fireproofing chemicals in the presence of this 
moisture act quite decidedly upon metals and raetailio 
alloys, corroding them and causing stains and discoloration 
of the wood. Tho mechanical or structural strength tests 
are also of the highest importance. Wliep the older 
methods of saturation, whereby the wood was steamed and 
then, after application of vacuum, submitted to pressure for 
long periods, were the only ones available, it was recognised 
that a compression of the cellular structure of the exterior 
layers of the wood took place, so that, the wood was dis¬ 
tinctly weakened, and the results for tensile strength and 
bending und breaking tests were accepted as necessarily 
lower than for the same wood untreated. 

The United States Navy, iu its specification of tests for 
fireproofed wood, made an allowance of 30 per cent, loss of 
strength as compared with the same grades of wood in the 
untreated state. I am aide to state, upon the authority of 
able mechanical engineers of New York, who have tested 
tho wood tlieproofed by tile Ferrell method, which I have 
explained in this paper, that no such allowance is necessary 
iu the fireproofed wood obtained by tiie new method of 
treatment. 

In conclusion, I would express my opinion that this 
question of fireproofed wood is an urgent one, and one 
that is pressing for immediate action upon the part of those 
interested in an improved and safe building construction. 

If it bo true, as l believe, that the resistance of the wood 
to flame has been made at least five times as great as was 
heretofore possible, and that, too, without injury to its 
structural strength, wo have put an entirely new aspect upon 
the question of practicability and value of fireproofing 
treatment. 

TIIF APPLICATION OK T11K SULPHUR COLOURS 
TO THE PRINTING. OF COTTON FABRICS. 

Jiv Louis .;. matoh. 

Since the introduction of this class of substantive colours 
to the dyeing of cotton, and the various improvements that 
have been made in their production, tending to simplify 
their use from the standpoint of the dyer, hut few systematic, 
attempts have been made on a practical scale, with a view 
of making them universally useful in the printing of cotton 
fabrics. 

Up to the present, the several attempts that have been 
made wore not successful from a commercial point of view, 
but they have been of great value in pointing a way which, 
if followed in a scientific manner, will ultimately lead to 
the development of one or more processes that will be of 
practical utility in the print-works. 

I u order to fully appreciate the difficulties that stand in 
the way of accomplishing the desired results, it may be well 
to take up, briefly, tho sulphur-colour problem from the 
position of the dyer, and endeavour to obtain some facts 
that may be of use to ns in the present consideration. 

The sulphur colours are adapted only to cotton, for 
which fibre they all manifest a more or less strong affinity ; 
so strong, in fact, that they are classed with the “ fast ” 
dyes, as this term is now understood by colourists. As a 
ride, they are quite indifferent to the majority of reagents, 
which places them iu aetive commercial competition with 
every known type of cotton black—aniline black not even 
excepted. 

The principal characteristic of all the sulphur blacks is 
the marked ability to resist tbe action of mineral acids 
while they are also practically unacted upon by alkalies. 
Various chemicals, including stannous chloride, while not 
completely destroying the colour as dyed, seriously injure 
it, causing the shade to change to greys, browns, olives. Sea,, 
but the most certain in its action is a solution of sodipm or 
calcium hypochlorite, which, when properly appligdfigopi- 
pletely destroys the dyed colour without impairing tho 
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strength of the cotton upon which it is dyed. In this 
connection it may be well to remark, that the use of a 
dilute solution of Bodium hypochlorite serves to detect a 
dyeing of a sulphur black from dyeings of other cotton 
blacks, such as aniline oil (or salt); diuzotised and 
developed, or ordinary direct dyeing blacks. 

In the practical application of the sulphur blacks to 
cotton by the dyeing process, eliminating the various 
modified conditions due to variety of raw material to lie 
dyed, such as warps, piece-guods, yarns, &c., tlio operation 
may be said to depend upon a few well-known and 
recognised principles, which may lie summarised as 
follows i— 

Perfect solution of the dyestuff. 

Continued solubility during the dyeing operation. 

Alkalinity of the dvebath. 

Density of the dyebath. 

Actual ebullition. 

Complete and continued solubility of the dyestuff' must 
be conceded, or else perfect fixation of the colour upon the 
fibre cannot he assured, .should even an incipient precipita¬ 
tion of colouring matter occur iu the dyebath during dyeing, 
a deposit of free colour will form on and in the folds and 
twists of the individual fibres forming the yarns, mi l which 
cannot be completely removed, even by prolonged washing 
and soaping. This deposit of free colour is the cause of 
“ bleeding ” into whites, when such dyed yarns are woven 
into check or striped effects and subsequently washed. 
When tho deposit is more extensive, to such an extent ns to 
“Burnt” when friction is applied, as by rubbing tin; dyed 
material with a white cloth, it is termed “ crocking,” and 
iu the early days of the sulphur Macks this defect was the 
cause of these blacks being reported upon adversely in 
many mills. 

The alkalinity of the dyebath must bo maintained to 
guard against the precipitation of the free colour above 
mentioned, and also to minimise the separation of free 
sulphur—the carbon dioxide of the atmosphere having a 
marked influence upon the aqueous solutions of several of 
the sulphur colours in this regard. An alkaline bath also 
ensures that the colour in solution will remain in a reduced 
slate, and in this connection it would lie interesting to 
ascertain the mechanism of the reaction that takes place 
between the cellulose molecule and that of the colour. 

The density of the dyebath is regal ded by the author as 
a physical factor rather than chemical, inasmuch ns it 
appears to influence the duration of the dyeing operation 
rather than the depth of shade. 

Ebullition is essential to good results, though superior 
results have been secured by working with a fresh cold 
dyebath made up with the Autogene Black of the St. Denis 
Dyestuff i nd Chemical Co., by prolonged immersion, a 
process of dyeing that, at present, is not commercially 
available, 'io ensure regular and level shades, the dyeing 
should proceed at an actual boil, uud the duration extend 
for a period of about one hour, so ns to allow of results to 
be secured in a time corresponding with those of other 
processes. 

The several generalised facts touched upon above will, 
in a measure, aid us materially in reaching conclusions that 
will facilitate our work in textile printing. In the first 
place, printing of textiles implies the application of colours 
to fabrics in the form of patterns or designs, but for our 
purpose we will only consider bracks, as these are attracting 
greater attention than colours proper. 

To print a given colour it must first he dissolved in a 
suitable solvent, incorporated with other substances that 
will aid the fixation of the colour on the fabric to be printed, 
and filially thickened with a paste, so that the “ colour ”— 
the actual printing paste—will can y and hold its consistency 
on the cloth after it leaves the engraving on the shell. 

To accomplish this with some dyestuffs is an easy 
matter, but others require special treatment, on account of 
extreme solubility or other camfcg, but the sulphur blacks, 
as a rule, are free from such defects. Tho only serious 
obstacle in the way of making the best use of this class of 
products lies in the action which they have upon the 
design rollers or “ shells ” which from the advent of the 
cylinder machine, have been made of copper or alloys of 
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which copper is the predominating metal. It is well known 
that in dyeing with the sulphur colours, copper fittings 
should he excluded from the dye-vats, on account of the 
action that the metal has upon a solution of the dyestuff, 
hut from the textile printer’s standpoint, his printing colour 
is likely to suffer in tinctorial value, together with a parallel 
eating away of the fiuer details of the engraving on the 
design roller, which, iu many instances, means considerable 
loss to the works. 

It is to nullify this destructive action upon the copper 
printing rollers that nearly all the chemical work has been 
done tending towards a process that would enable the 
recognised good qualities of the sulphur blacks to fill thuir 
proper place iu tho printing of fabrics. I shall briefly 
review the most important work that has been done, and 
which will show that the right lead is being followed, 
although much yet remains to be accomplished. 

In almost all instances where printing pastes arc made 
up sodium sulphide forms an integral part) it may be 
added directly to the paste, which is so thick as to retard 
the spreading of the very soluble alkaline solution, or it 
may be formed on the printed cloth while tho latter is 
passing through the steamer, in any event its action is 
the same, that of Converting the colour into, or of retaining 
if as, a huen compound, in which state it is taken up by the 
fibres, after which it is oxidised and thus becomes fixed in 
ail insoluble form. 

A process applied to a sulphide colour proper, embodying 
the use of caustic soda, is as follows : — 

Sulphide black. j.i n, 


Wheat starch. V o/.. 

Soda solution, 82’5 percent. NiOll (= sp.gr.) 26 or. 

The colour is gradually added to tho starch paste, at tho 
same time feeding portions of tLe caustic soda solution. 
When solution is complete tho paste is somewhat thin, hut 
upon cooling it materially thickens, and when cold it is 
ready to print, which is done without pressure, the time 
required being about 30 minutes. The quantities of 
materials indicated above are based upon several trials of 
a process original with the Clayton Aniline Company. A 
peculiar fact bus been observed by several investigators iu 
experimenting with the sulphur colours in printing—that 
glucose, when first padded on the cloth and then dried and 
over-printed, materially shortens the time of passa^o 
through the steamer. I believe that to Mr. A. G. Green 
belongs the credit of first observing this fact. Other 
reducing sugars besides glucose, however, also affect the 
time of development dnriug steaming. The use of dextrine 
ill the dyebath has been recommended evidently to influ 
ence the reduction. The use of lactic acid uud sugar-of- 
milk is recommended by tho Berlin Aniline Company, in 
connection with caustic soda, as overcoming the injurious 
action of the sulphide on the copper shells. 

By a process patented by the Clayton Aniline Company 
the printing of blacks in which the sulphur has been intro-’ 
duced by means of thiosulphuric acid is effected by causing 
tho insoluble colour to dissolve in a boiling solution of 
sodium sulphite, when it is thickened with an ordinary starch 
priming paste, allowed to cool, when caustic soda and 
glucose are incorporated. This patent mentions the in¬ 
teresting point, that if glucose has been previously padded 
on the cotton cloth, it is theu available for the simultaneous 
printing of indigo. 

Sansone’s process is particularly adapted to the so-called 
“ sulphur colours ” that are free from sulphur as such, or 
sulphides, and which do not require special purification, m 
to sulphur colours that can he purified. These colours 
which may be, per se, insoluble, or else brought into solution 
by means of a strong solution of an alkaline sulphite, are 
thoroughly incorporated with an excess of caustic soda nr 
sodium silicate, and then suitably thickened with a priming 
paste, and then applied to the cloth, dried, steamed, and 
washed. It is claimed that by this process prints are 
secured of equal fastneBS to aniline black. 

A process has been patented involving the purification of 
the sulphur colour by precipitation with either an acid nr 
common salt, and acting upon the precipitate with :d> 
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alkaline reducing agent, thereby removing all danger to 
copper printing shells ; or, the precipitated colour may be 
reduced by means of zinc dust in the presence of an alkali. 
Another method, also patented by the Elberfeld Company, 
covers the reduction of the precipitated colour by means 
of alkaline glucose, and afterwards removing the hydrogen 
sulphide by suitable salts of iron, copper, &c. 

A printing paste for such a zinc-reduced colour would he 


about as follows :— 

Sulphur black. 30 to 45 grin*. 

Water. 40 cc * 

Zinc .lust. 22 grins. 

Caustic soda solution, l - 25 sp. gr. 28 c.c. 


Ileat with constant stirring until the reduction is complete, 
and thicken with GO to 80 c.c. of tragacanth paste (G : 100) 
and 3 grins, of glucose. Allow the paste to cool, strain 
through a cloth, print, dry, steam without pressure, and 
wash. 

A method for printing a sulphur colour free from alkaline 
sulphides, and patented l>y Voetter, provides for the in¬ 
corporation at a low temperature of the colour with an 
alkali carbonate, a suitable thickening agent, and pre¬ 
cipitated sulphur. Printing is done as usual, but the 
steaming is carried on for half an hour at from 3 to 4 lbs. 
pressure. The rationale of the process is that the free 
sulphur, during the steaming, combines with the alkali 
present forming the sulphide, thus completing the reaction 
and fixing the colour on the libres. 

In reviewing the various methods for applying these 
peculiar colours to cotton, we cannot overlook the uio.st 
important, and historically important, position occupied by 
tlie three pioneers of this now extensive group, uamely. 
Cacbou do Laval, Thiooatechiue, and Vidal black, each of 
which was applied by printing on a cylinder machine 
not later than i SO I, and these prints are, without doubt, the 
very first practical results ever obtained with the sulphur 
colours. The commercial types of colours used were 
designated by the letter “ S ” to distinguish them from the 
ordinary types as sold for dyeing proper. In this connec¬ 
tion itv may be well to observe that a salt of chromium 
was Micorporated with the printing paste, which evidently 
serve 1 the same purpose as the so-called “ after-treatment •’ 
with a similar salt in a separate bath, as is customary in 
dyeing. 

The following quantities will serve as a guide for the 
preparation and application of the printing pastes for these 
colours: — 

For ("avium <le Laval S. and Thiocatccliine S. 


-- 

Li*:ht ! 
Shade. 

Medium 

Shade. 

Thickening. 

Ill lb. 

10 111. 




•Cold water. 

1 pint 

| 1 pint. 


i 8 iwt. 

I 0 oZ. 

For Vidal Tiiach S. 


Lijrht 

Medium 


Shade. 

Shade. 

Thickening. 

-Colour. 

. | 10 lb. 

10 11). 

2 Jb. 
e o'/.. 

Chromium ueetatc, 1*102 sj>. . 

la OZ. 


The colour in each case is dissolved in the water, the 
chromium acetate added, and finally the thickening, which 
is a 10 per cent, gum tragacanth paste. The mixiure is 
thoroughly stirred and then passed through a sieve. The 
cotton is printed, dried, and steamed without pressure, 
washed, and soaped. The resulting shades possess all the 
good qualities of the respective dyes, as when they are 
applied by the ordinary dyeing process. 

ihe difference between the ordinary types of these three 
colours and the “S” marks, is that the latter are products 
rendered suitable for printing by having been previously 


converted into sulphite compounds, as exemplified by the 
Poirrier process patented in this country in 189G. 

Discharge printing may properly be mentioned in con¬ 
nection with what has previously been said regarding the 
direct printing of the sulphur colours, purticularly the 
blacks, and for this purpose advantage can be taken of tho 
action of combined alkali chlorates and ferrieyanides. 
The fabric is previously dyed with a sulphur black, 
and a discharge paste printed on, having the following 


composition :— 

Aluminium cldnrMe, 1*2 sp. .. I Vtll. 

Sodium chlorate .3 lb. 

Potassium ferriryouide . $ ib. 

Dextrine paste (1:1). 4-i lb. 


After printing, the goods are steamed for about five minutes, 
washed, and soaped. If coloured discharge effects arc 
desired, chromium or iron chlorates are substituted for 
that of aluminium and the discharged fabric may then 
be dyed by passing through a bath of such colours as have 
an affinity for the mordants printed and fixed ; such colours 
may ho the Alizarines, (iuliocyanines, iNe. 

Tin* entire subject, however, resohes itsel r iuto the 
problem of applying the sulphur colours or eer.ain modi¬ 
fications of them, in such a manner as '*ot to act injuriously 
upon the copper rolls. A process of printing has been 
devised, based upon the use of nickel-plated rolls, the 
process being patented by the Karhenfabriken of Klberfeld. 
Although tho art of electroplating has reached a high 
' degree of excellence, the writer fears that the film of 
deposited nickel will very soon show signs of wear at the 
edges of any sharp design, and when once fairly started 
may cause extended stripping. Again, it is believed that 
where a design is made tip of considerable tracery, frequent 
loose particles of nickel-plating will find their way under 
the doctor blades aud cause imperfections in the prints. 

The entire subject is one ot much interest, not only to 
the manufacturer of cotton prints, but also to the colour 
manufacturer, who will have a very considerable increase 
in the consumption of this special class of dyestuffs if a 
process is woiked out that will overcome tho existing 
objections to them, and at the same time not interfere with 
tile present method cf constructing the printing shells. 

In the discussion Dr. IJ. Schweitzer mentioned that 
Katigen colours which belonged to the class ot sulphur 
colours, could not only be applied to cotton hut also to 
other fibres, silk, linen, jute, and to wood, straw, and paper, 
lie also stated that the process of printing with uickel- 
plafcd rolls was a perfect success lie showed a hook 
with dye-tests of all kinds of fibres, and also prints made 
with Katigen colours on nickel-plated rolls. 

COMMERCIAL CARBONATE OF BARIUM. 

BY KlSSKI.T, w. MOOKK, A.M., M.Sr. 

Carbonate of barium is imported into the United States in 
various forms :—the natural witherite in lumps and powder 
and the precipitated article in powder. The usual method 
of preparing the artificial carbonate is by roasting the 
mitmal sulphate with carbon, extracting the sulphide or 
hydrosulphides with water and precipitating with carbon 
dioxide or an alkali carbonate. Difficulties are met with 
owing to the prescuce of polysulphides in the solution 
which yield free sulphur with the traces of oxygen in the 
carbon dioxide. This in the drying process combines with 
the carbonate and gives an impure product. By boiling 
the suspended carbonate with barium hydroxide the sulphur 
can be removed, but an examination of numerous samples 
; of commercial barium carbonate indicates either that such 
processes of purification are not generally employed or do 
not completely effect the desired object. 

Tho tariff of the United States imposes no duty on 
witherite either in lumps or powder, but assesses 25 per 
i cent, ad valorem on the precipitated article. Hence it is 
! frequently necessary to ascertain the origin of a sample. 
This is done as follows -About 5 grammes are dissolved in 
dilute hydrochloric acid, in an Krlenmeyer flask, atid a strip 
of paper moistened with ace ate of lead placed in the neck 
of the sample is artificial barium carbonate, the paper 
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is always blackened. After the sample is dissolved by the 
acid as. completely ns possible, the residue is fused with 
carbonate and nitrate of potash and tests made for barium 
and sulphuric acid. Both of these are usually present in j 
commercial precipitated barium carbonate, indicating the 
presence of undecomposed barium sulphate. 

The presence of the original material mid an inter¬ 
mediate product in the finished article furnishes safe 
ground for the conclusion that it is tho precipitated variety ! 
made from the snlphate. 

On microscopic examination samples generally show the 
origin by the presence or absence of crystals, but it has 
been generally found more satisfactory to use the chemical 
methods as above outlined, as small crystals are sometimes 
found in barium carbonate known to have been pre¬ 
cipitated. 


r&ottmgftain £>ection» 


Meeting held at Burton-on-Trent, on Wednesday, 
January 29th, 1903. 


MB. AB0HBCTT IN THE CHAIR. 


THE DECOMPOSITION OF SALICYLIC ACII) 

BY MOULD. 

BT F. B. LOTT, J'.I.C. 

A standard solution of salicylic acid of an equivalent 
strength of f oz. per brl. (i.e., 0-08663 gram, per litre), 
made in 1892, was noticed in June 1902 to have grown a 
number of mould colonies consisting of white mycelial tufts 
of interlaced liyplue with a quantity of small transparent 
spores and numbers of larger dark brownish-green spores, 
many of which appeared to be sporulating. Some of the 
hyphte also were larger and dark coloured. The salicylic, 
acid had disappeared, the solution giving no colouration 
with ferric chloride. 

This solution was poured off carefully so that the mould 
growth was left in the hottle, und a fresh solution of 
salicylic acid of half the previous strength was added, i.e., 

J oz. per brl. This was tested every few days by adding a 
drop of very dilute ferric chloride to tho bottle which at 
first produced the usual violet colour of the salicylic 
reaction, and this colour slowly disappeared in a (lay or so. 
Eventually in six weeks time no salicylic acid was left, aud 
a somewhat copious growth of mould of a markedly dark 
colour was produced.* 

A second experiment was started three weeks ago (Jan. 
6th) a J oz. per brl. solution being put into four bottles 
and treated as follows r— 

1. Solution alone .—On Jan. 22nd, i.e., 1C days, two 
colonies of mould appeared, and these were filtered off. 
The solution now, Jan. 28th, coloured by- Fe 2 C1 6 , therefore 
salicylic acid still pres ait. 

2. Solution with two drops of Ferric Chloride Solution .— 
The colour remained constant np to Jan. 23rd when there 
was a slight fading coincident with the appearance of a 
mould colony j this was filtered off. The solution now, j 
Jan. 28th, coloured by Fe 2 CI 6 . Salicylic acid still present. 

3. Solution with Mould Growth from first experiment 
added Jan. 6th .—This solution now, Jau. 28th, faintly 
coloured by FejCl*. Traces of salicylic acid.* 

4. Solution with Mould Growth from first experiment 
■ added Jan. 6th and two drops Fe 3 Cl n Solution .—Colour 

disappeared by Jan. 22nd, added two more drops Fe 2 Cl # 
solution. Colour disappeared by Jan. 26th, and two drops 
of FejCl, then failed to produce any colouration. Now 
Jan. 28th. No salicylic acid presdSt, 


* Jan. 31st. This mould growth was found to con lain sufficient 
ferric chloride to give a full coloration to a fresh solution o' salicylic 
acid added to it. Solution No. 3 contained no traces of salicylic 
acid on Jan. 31st. 


Conclusion.— Certain monld growths will decompose 
salicylic acid solutions, and more rapidly with small amounts 
of a solution of ferric chloride. 

Discussion. 

Mr. Wood asked if Mr. Lott had identified the species of 
mould, and referred to a arowth of penicillium in deei- 
normal sulphuiie acid in which skins had been treated. 

Mr. Adams asked if tlm author had made any experi¬ 
ments with solutions containing more than | oz. per brl. of 
salicylic acid, lie pointed out that, in a 5 per cent, solution 
of sodium phosphate, a green growth quickly appears, yet 
lie had kept a saturated solution for several years without 
any sign of growth taking p'acc. 

Mr. Oswkli, asked how long it had taken the mould to 
entirely destroy the saly'eilic acid in the solutions. 

Mr. Hind referred to the flocoulcnt deposit which forms 
in many acid solutions. 

Dr. Stern mentioned that traces of an iron salt hud been 
observed to accelerate decomposition in similar cases. 

The Chairman remarked on the occurrence of growths 
of alg;e in iron pipes which were used for peaty waters. 

Mr. Lott, in reply to Mr Wood, said he had not been 
able to grow this mould except in the salicylic acid solutions 
referred to, ami had not, therefore, been able to identify it, 
but he believed it to he one of the ustilagina-. lie had also 
noticed growths of pencilliuin in deeinonnul sulphuric acid. 

Ill reply to a question as to experiments with stronger 
solutions, £ oz. per brl. was the strongest solution he had 
completed experiments with, hut he had some further 
experiments with stronger solutions in hand. 

In reply to Mr. Oswell he said mould had appeared in 
the bottles in 16 days, and as soon as it began to grow it 
commenced to reduce the amount of salicy lic acid present. 
When the ] oz. solution was placed in a hottle containing 
the mould the salicylic acid was entirely destroyed in about 
five weeks, but if ferric chloride was added the action was 
more rapid. 

The lioeeulent deposit referred to by Mr. Hind as occur¬ 
ring in many acid solutions was very frequently a mould 
growth, though not always so. These experiments con¬ 
firmed Dr. Stern’s statement that many moulds were 
stimulated in their growtli by dilute iron solutions. 

In agreement with the Chairman’s remarks as to the 
occurrence of algte in iron pipes through Which peaty water 
ran he referred to the large growths of various organisms in 
the drainage pipes on sewage farms and accompanying 
deposits of irou. 


$)oifesl)trt Section* 


Meeting held at Queen’s Hotel, Leeds, on Monday, 
January 2 6th, 1903. 


MR. A. .T. MURPHY IN THE CHAIR. 


NOTE ON THE RELATIVE EFFICIENCY 
OF INSULATING MEDIA. 

1.—LOOSE PACKINGS. 

HT ». It. DAVIES, M-8n. 

As there is little information readily available to technolo¬ 
gists on the efficiency of the insulating materials used in 
| practice, I venture to place my results before the Society. 

After a series of preliminary experiments, which need 
not be detailed, a calorimeter was constructed, consisting 
■ of two cylindrical tin vessels 4 in, and 6 in. in diameter 
respectively, each 12 in. in length. The annular space 
and a space of 1 in. between the bottoms was packed with 
the insulating substance, which had been dried in the air at 
ordinary temperature. The open ends of the vessels wer* 
covered with thick layers of wood ana felt, through whien 
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projected a thermometer and the handle of a glass stirring 
rod. As a further protection against loss of heat at the 
upper surface, the stirring rod worked vertically through a 
wide glass tube closed at both ends. 

The method of experimenting was to place a known 
weight of hot water in the inner vessel and then immerse 


the calorimeter in a large volume of running water kept at 
a constant temperature. The level of the hot water corre¬ 
sponded with that of the packing and of the cold water. 
The stirrer was raised a given number of times every 
minute, and readings taken every five minutes. The results 
are given in Table 1. 


Table I. 

Expert.menial Jicsults. 



Hoi Water in 


el. 

Cold 

Mean 

d’llereuci 

of 

Tempe¬ 

rature. 

Duration 
of E\}X'- 
riinent | 


Air-dried Material. 

Initial 

Final 

Fall of 

Mean 

Water, 

(hitside. 

('onstunt 

W a ter 
ill 

Culorl- 


Tempe¬ 

rature. 

Tempe¬ 

rature. 

Tempe¬ 
rature. ! 

1 

Tempe¬ 

rature. 

Tempe¬ 

rature. 

Minutes. 

meter. 

Flaky wood charcoal. 

1 » 1 -3 

KIT, 

9\S 

86*4 

s-s 

77 ‘6 

40 

2.210 

Asbestos fibre common. 

82' 1 

IMS'S 

15 3 

7V15 

>.*s 

65-65 

45 

2,225 

Slag wool (heavy). 

1 M)- 1 ) 

79 5 

H-4 

K.V2 

8-9 

76-3 


2,185 

(J mnulatcd cork. 

1*3*3 

S3'** 

10*3 

8S-15 

8*9 

79-25 

50 

2,250 


<11 *2 





77-32 

69-0 



„ (very moist). 

s;*5 

7F3 

16*2 

79*4 

10'4 

90 1 

£ 154 

Kieselguhr. 

1*1-5 

79-4 

12 1 1 

S5- 15 

8-0 

77-15 

55 


Cow-hair felt. 

i*i)-*» 

81 *8 

8-8 

86‘2 

ll-s 

74 4 

55 


Pumice (small). 

1*1*25 

SOT, 

10-75 

85*87 

10 -:t 

75-57 

40 

2.275 

Light magnesia. 

1 * 0 -s 

Kl'9 

8*9 

86 85 

lo -2 

76-15 

50 

2,260 

Slug wool (light). 

92*23 

83'5 

8*75 

87-87 

ll’K 

76*07 

55 ; 

2,200 

Air space bounded by bright 

95*0 

83-75 

11-25 

89-37 

10*3 

70*07 

40 , 

2,220 

metallic surfaces. 

Air space bounded by bright 

94 0 

SCO 

9-4 1 

89-3 

10'3 

79-0 

40 | 

2,200 

metallic surfaces and two 
layers of glazed paper inter¬ 
vening. 


; 

| 







Air space hounded by dull-black- 

89-8 

7,8-5 

ii-:; 

81*15 

10*4 

73 ‘ 75 


2.260 

surfaces. 









Water j Weight 
equiva- of 
loot Of Material 
Cnloiv ; in 
meter. 3,300 e.c. 


42 T* 1 770 

■12 T. 770 

1 VI, 1.740 

42 T» , 325 

12'5 005 

12 «' 1 .200 

12 M 700 

■12'0 42* 

120 1 1.8.- 

42’0 . ' 2 

42 0 ! s55 



The hair felt was used as 1 in. sheet; the pumice in 
pieces of } in.; and granulated cork in pieces of £ in. 
mean diameter. The light maguesia is the basic carbonate 
of magnesium in the form of powder.* The two samples 
of Rlag woo!, although differing extraordinarily in weight, 
are fair samples of commercial varieties. The mean thick¬ 
ness o; the packing on sides and bottom, as determined by 
displaci ment, proved to bo 1 '031 in. The mean effective 
area through which heat was transmitted was 254-7 square 
inches. From these results 1 calculate the coefficients of 
conductivity given in Table II., coefficient (a) beiug the 
number of British thermal units lost per hour, per square 
foot of area, by transmission through 1 ft. of the insulating 
medium, with a difference of tcmperalure of 1° F. between 
the sides; coefficient (5) being the number of Calories lost 
per hour, per square metre of area, by transmission through 


Table II. 

Coe{Jicients of Conductivity. 


Air-dried Material. 


Moisture. ; (//.) j (5.) 

- B.T.U.’s per Calories per 

For Cent, j sq. ft. j sq. m. 
Loss at 1(H) 0 ., per hour, per hour. 


1 metre of the insulating medium, with a difference of 
temperature of I" C. between the sides. 

It may be urged that these figures really represent the 
combined conductivities of two thicknesses of metal plus 
that of the insulator ; but this introduces a negligible error, 
as the conductivity of tin plate (coefficient (5) ~ 55) is 
some hundreds of times greater (ban that of the insulator, 
and therefore the whole thickness of the metal wall is 
practically maintained at the samo temperature as the water 
in contact with it. 

The results obtained with air spaces between the two 
vessels, although expressed for the sake of comparison as 
coefficients of conductivity, really represent the total diffu- 
sivity of the arrangement, due mainly to radiation from one 
metallic surface to the other, also to the actual conductivity 
of the air and to convection currents. The true conductivity 
of air is approximately 0-018 (coef. (/>)). 

It will be seen that blackening the surfaces of the 
calorimeter facing the air space almost doubles the loss of 
heat, whereas the interposition of two layers of glazed 
writing paper, turning the one air space into two, and 
preventing transverse convection currents, makes a highly 
efficient arrangement. 

An important consideration, especially in marine work, is 
the density of the insulating material. The results given in 


1. Slag wool (light). 0‘2 

2 . Hair felt. , 7-3 

•k bight magnesia. 3-4 

4 . Granulated cork. 4*0 

5. Slag wool (heavy). ; 0*2 

«. Kieselguhr. j 3*4 

7. Flaky charcoal. j 4-7 

8 . Pumice. I (,•# 

i). Sawdust (spruce) .* j o *0 

10 . Asbestos fibre.....J .0 

11 . Sawdust (very moist) ... j approx. 50*0 

- ■ .. ... 1 _ 

1 . Air space with bright metallic surfaces 

and two layers of glazed paper inter¬ 
vening. r j 

\ w !f! l 5 ri ^t motallic surfaces 

3. Air space with duff-black surfaces. 1 


0’054 
0-058 
0*002 
0-069 
0-07 
0-073 
0-082 
0-005 
O’000 
0-130 
0-208 


0-077 


0*01)3 

0-163 


0'045 

0-048 

0-051 

0-057 

0-058 

o-oo 
0-008 
0 070 
0-08 
0*112 
0-247 


0-064 


0-077 

0*135 


t i meftvuwi s hoQld on no account be used ;’it has nine ! 
irertpitatedSbonSte! ythree tlmes the conauc,tvit J' of the i 


Table III. 
Density of Material. 


Material. 


1 . Granulated cork. 

2. Hair felt. 

3. Slag wool (light). , 

4. Light magnesia. 

6 . Sawdust (spruce). 

0 . Flaky charcoal. 

7. Asbestos fibre. : 

8. Kieselguhr . 

0 . Pumice (small) . I 

10. Slag wool (heavy). 1 


(a.) 

"Weight in 
lb. per 
cubic foot. 


6-1 

79 

8-fi 

10-1 

13- 1 

14- 5 
14*5 

15- 0 
25*0 
32*9 


ib.) 

Weight in 
kilos per 
cubic metre. 


08 

127 

138 

167 

2L0 

233 

233 

240 

401 

527 
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Table III. are obviously dependent on the closeness of 
packing, and are only approximate. 

The choice of material obviously depends on the cost 
per unit volume. This is a variable quantity, but the dot a 
given in Table IV. may be of value. 

Tabus IV. 

Cost of Material per Unit Volume. 



Material. 

[ At it Pii; e 

Post per 
cubic foot 

Post per 
cubic nie’re 



of 

in pence. 

in lienee. 

1. 

Sawdust. 

i 7s. per Ion 

0 ■ .*» 

17*3 

2 . 

Flaky charcoal. 

j 5/. per ton 

7*H 

270 

3. 

Slag wool (light;. 

'.*/. per ton 

s*a 

i'llt 

4. 

Kieselguhr. 

1 *1/. per ton 


311 

r,. 

Granulated cork. 

If,/, per ton 

y\s 

JUtt 

u. 

Hair felt. 

I yJ. per 
i sheet, 

2 m*» 

727 






7. 

Pumieo (small). 

1 17. per ton 

2 PI 

850 

S. 

burhfc magnesia. 

. 21 /. per ton 

20‘0 

!M7 

{». 

Slag wool (heuvv)........ 

!>/. per ton 

31 *8 

1,121 

10 . 

Asbestos fibre (common; 

i per ton 

1 

137*0 

! 32 


mu non-combustible nature of the substance ; 

its liability 


to decay and the possibility of harbouring vermin will also 
influence our choice for certain purposes. Hearing these 
considerations in mind, the above data will enable us to 
decide upon the best insulating material for use in the 
construction of either hot or cold chambers, for coating 
brine pipes, &c. The relative merits of insulators for 
steam pipes will be discussed in a further note. 

It will bo seen from Tables II., 111., and IV., that 
magnesia, hair felt, and granulated cork are good substances 
to use for insulation. Sawdust is incomparably the cheapest 
material, hut is a poor insulator. Kieselguhr is a good 
insulator, but is somewhat heuvv. Flaky charcoal has a 
moderate density and insulating power. Funiice is a poor 
insulator. Slag wool is a good insulator, but is very variable 
in quality and should be specially selected, the heavier kinds 
arc costly per unit volume. Its dust (consisting of glassy 
hairs) is irritating to the throat and skin. Asbestos is quite 
unsuited for ordinary insulation. Where a non-combustible 
material is required, magnesia or a selected slag wool may be 
used, Pure magnesia powder is uot suitable for loose pack¬ 
ing ; it tends to settle and to percolate through the joints; 
it is supplied mixed with a small proportion of asbestos, and 
where any considerable height is to be filled intermediate 
partitions are advisable. The calorimetrie results indicate 
that, if care is taken to avoid surfaces with a high emissivity 
for heat, in many eases a good and most economical method 
of insulation is to do away with packing altogether, and to 
provide single or double air spaces, bounded by impervious 
layers. To avoid radiation as far as possible, smooth white 
surfaces (<?.</., a coating of white paint) should face the air 
spaces. It is of tin* first importance that the air spaces 
should be well sealed, especially in the insulation of a cold 
chamber, for, if any circulation of air is permitted from 
outside it will not only directly diminish the insulation by 
convection, but will deposit moisture on the inner surface 
and thus further impair the efficiency of the arrangement. 

Lightfoot 6tates (Kneyl. Britt. XXXII. ** Refrigerating 
Machinery”) that a usual plan for erecting a cold chamber 
inside a stone or brick building in England is to leave a 
1 in. air space bounded by a single layer of tougued and 
grooved boards, and then to provide a 7 in. space packed 
with slag wool bounded by two layers of tongued and 
grooved boards. Ho describes the use of cork bricks in 
Germany, two or three courses of which are employed, ■ 
finished off with cement. For lager beer cellars, fermenting 
rooms, &c., brick walls with single or double air spaces are 
used. In Canada, two or three air spaces are commonly 
used, each formed between twe^iayers of tongued and 
grooved wood. On board ship, flaky wood charcoal is j 
largely employed. In Australia and New Zealand, where 
pumice is very plentiful, it is largely used as an insulator. I 
In this connection it is interesting to note that powdered | 
pumice is much inferior to small lumps, the conductivity j 
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’ rising to 0*139 (coef. b.) for the powder. Thus a layer, 
14 in. in thickness of powdered pumice would be 
required to insulate a chamber as effectively as 8 in. of 
pumice in small lumps or 5 in. of light magnesia. 

In coating brine pipes it is a common custom to board 
round with a trunk about 1 ft. square, and to fill the 
1 intervening space with sawdust. Unless close boarding is 
• secured this terms a poor insulation as the sawdust, being 
cooler than the air surrounding it, eventually absorbs large 
quantities of moisture, and may then conduct heat three 
times as readily ns dry sawdust (see Table II). 

To insulate brine pipes, whether packing is used or not, a 
closely sealed air space is the fiist requisite. 

Discussion. 

1 Mr. John \V. Conn commented on the value of 
Mr. Davies’ results as being unbiased by trade influences. 

, With reference to the problem of steam-pipe covering, it 
j was to be borne in mind that many insulators were out of 
! the question, because the temperatures of super-heated 
1 steam induced carbonisation ami consequent ineffectiveness 
! of the insulating medium. Mr. Davies had given no 
; figures for magnesia, the increasing use of this material 
for heat-insulating work, as in the Moml gas plants, would 
make such figures of considerable interest and value. It 
should also he remembered that, although for filling-up 
purposes the materials tested could no doubt be used, if 
cohesion were required as in pipe covering, a binder would 
in most eases he necessary, and the effect of the hinder 
might he to materially affect the results. 

Mr. Davies had shown the great difference between the 
insulating effect of an air-space in which convection 
currents were prevented, and that of an air-space in which 
convection currents could circulate freely. This difference 
was so great as to induce the view that the comparative 
value of an insulating material was primarily determined 
by its power of enclosing air and ol’ preventing the produc¬ 
tion of convection currents in that air. 

In valuing an insulating material an important point in 
practice was the rate of deterioration of its insulating value 
under the influences of temperature and weathering to 
which it was subjected. The order of effectiveness at the 
time of application was not necessarily the order after a 
considerable period of use. 

Mr. Gahonkr said that it seemed to him that the results 
were of a twofold character, depending upon the constitu¬ 
tion of the material and the convection currents set up in 
the air, and asked whether Mr. Davies had made any 
experiments with a material of low conductivity, moulded, 
or otherwise obtained, in a cellular form. 

Mr. Foi’plewkll asked if Mr. Davies had experimented 
with asbestos as an insulating material on steam piping. 

Mr. Davies in replying to Mr. Cobb’s remarks said that 
he would include in his paper, before publication, the values 
for magnesia, which, owing to an accident, he had been 
unable to put before them. \Vith regard to the use of 
binding materials and the insulation of steam pipes in 
general, lie promised to contribute a further note. 

He believed that convection currents were almost 
entirely prevented in the sort of packing be had tested. 
The value of an insulator depends on the real conductivity 
of the solid, and on the volume and distribution of the 
contained air. 

Thus solid pumiee is evidently a • comparatively good 
conductor, and when it is finely powdered, the number of 
points of contact between the solid particles, and there 
fore the conductivity of the material, is increased ; at the 
same time the proportionate volume of enclosed air is 
diminished. The breaking down of fibrous materials on 
steam pipes might have a similar effect. 

In reply to Mr. Gardner, Mr. Davies said that he had not 
tried any experiment on the lines indicated. 

In answer to Mr. Popplewell, he pointed out that asbestos 
is a poor insulator and a costly material, and should only 
be used where its infusible and fibrous properties make it 
of special value. 
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NOTE ON SELENIUM IN COKE. 

1)Y J. F. SMITH. 

Some time ago, while examining samples of coke for 
arsenic by means of the sulphide method, it was noticed 
that some of the samples gave a sulphide of a lemon yellow 
colour, while on passing more hydrogen sulphide, a portion 
of it changed, and some red particles separated ; on allowing 
the liquid and precipitate to stand in a warm place for about 
18 hoars, the colour of the precipitate was found to have 
changed to a dark brown. Larger quantities of the pre¬ 
cipitate were prepared and analysed qualitatively, the 
results of which showed that it consisted only of selenium 
and sulphur. 

Deposits, obtained in a Marsh's apparatus, were oxidised, 
sublimed, and examined under the microscope, and were 
found to consist entirely of a fernlike structure. 

As some of the samples contained traces of arsenic as 
well as selenium, it was decided to try the method and 
apparatus devised by L. v. llabo and Freseuius, for the 
purpose of separation. 

It will be remembered that this method is based on the fact 
that a mixture of 3 parts of sodium carbonate anil 1 part 
of potassium cyanide will retain any substance other than 
arsenic, when heated in a slow current of carbonic acid. 

It was thought that by taking advantage of this, the 
arsenic could be obtained from the precipitate in the form 
of a mirror, so that it could be estimated by comparison 
with standard mirrors prepared in the same way, and then 
obtain the selenium from the residue left in the boat, in 
which it would probably be in (lie form of seleuoeyanidc of 
potassium, which is soluble, in water, ami from which solu¬ 
tion the selenium could be precipitated bv means of 
hydrochloric acid, as a red fiocculent precipitate which 
could be washed, dried, and weighed. 

After several trials it was found that it would he necessary 
to reduce the first precipitate obtained from the residue 
a second time, and also that it would be necessary to purify 
the red precipitate obtained after this seconii reduction, by 
disso.ving it in a saturated solution of potassium cyanide, 
anil ripieeipitatc by means of hydrochloric acid. 

The following was the method of proceeding finally 
adopted: — 

From 100 to 200 grms. of the finely ground coke or fuel 
were weighed and placed in a largo porcelain basin, mixed 
with sutheient distilled water to form a paste, to which was 
added from 100 to 200 c.e. of pure hydrochloric acid. The 
dish and its contents were then heated on a water bath, and 
about 0-5 grin, of pure chlorate of potassium was added 
every 5 or 10 minutes for about an hour, after which the 
liquid was poured through a filter, the residue again heated 
■with pure hydrochloric acid and chlorate of potassium until 
nothing more could be extracted that was precipitated with 
sulphuretted hydrogen. The contents of the basin wore 
then transferred to tho filter and well washed with hot 
distilled water. The combined filtrates and washings were 
then heated on a water-batli until the smell of chlorine had 
disappeared. The solution was then reduced with a slight 
excess of pare sulphurous acid, and again heated until tho 
excess of sulphur dioxide was expelled. 

The solution was then ullowed to cool to TCf C., and a 
current of pure sulphuretted hydrogen, prepared by the 
method given by' Divers nnd Shimidzu, in the Journal of i 
the Chemical Society's Transactions for 18S4, page 699, | 
was passed through it until saturated; the solution, &c., j 
were then allowed to stand in a warm place during tho j 
night, after which the precipitate was collected and washed 
m the usual maimer, the filtrate and washing being again 
treated with sulphuretted hydrogen to make sure that 
everything had been precipitated. 

The precipitate was then repeatedly digested with a little 
ammonium sulphide, for some time on a water bath, after 
which the solution was filtered from any suspended 
matter, which was well washed, and the washings added to 
the filtrate. ° I 

The sulphides were then reprecipitated from the solu- ! 
ion by means of pure hydroehlorio acid, the precipitate j 


was collected on a small filter, washed, and dried at a 
temperature a little below H)U° C. The filtrate and 
washings were then concentrated, and, if anything separated, 
it was added to tho main precipitate. 

When the precipitate was dry it was mixed with dried 
pure potassium cyanide aud carbonate of soda ; the mixture 
was then placed into a porcelain boat. The boat and its 
contents were then placed in the reduction tube of a Bibo 
and Freseuius apparatus and reduced in a slow current of 
dry carbonic acid according to their instructions, aud any 
mirror formal was compared with standard mirrors for the 
estimation of the arsenic. 

After the apparatus had cooled, the boat wits withdrawn, 
nnd the residue dissolved in hot distilled water; the 
solution so obtained was now saturated with pure hydro¬ 
chloric acid and boiled for some time; tbe precipitate was 
filtered off, washed, dried, and again reduced with a fresh 
portion of the cyanide and carbonate of soda mixture, any 
arsenic deposited in the reduction was estimated and added 
to the amount found by the first mirror. 

The residue in the boat was again dissolved in water, and 
the solution saturated with hydrochloric acid aud boiled ; tho 
red precipitate was eolleeted on n small filter, washed and 
dissolved in a hot saturated solution of potassium cyanide; 
the solution was then filtered, if necessary, and the. solution 
saturated with pure hydrochloric acid, and boiled for about 
la minutes, after which it was allowed to stand for some 
hours. 

The red precipitate of selenium was collected on a fared 
filter, washed, and dried at a temperature slightly below 
UH)' J and finally over concentrated sulphuric acid until 
the weight was constant, the increased weight of the filter 
giving the amount of selenium present in lire amount of 
coke taken 

The amount of selenium found in coke from several 
parts of Yorkshire by the above method varied from a very 
slight trace to 0015 per cent. 

Though all the reagents used for the above had been 
specially purified, it was preferred to make blank tests, 
using the same quantities of the reagent, &e. us in tho 
actual tests, in order to avoid any chance of contamination 
from the vessels, fxc. used. 


<®bttuar)>. 


CHARLES MARTIN STILLWELL, A.M. 

Mkiuueu of tub Society of Chemical Industky, 
and of the Nf:\v Yoiik Section. 

Chaki.es Mahtin Stillwell, A.M., died Jan. 11, 1903> 
at his home in lirooklyn. He was a graduate of Hrown 
University, of the class of 1866. For two years after 
graduation he tilled the position of tutor in chemistry at 
his college. In the year 1868, he opened a laboratory 
in New York City as analytical chemist. 

Mr. Stillwell was a member of several chemical 
societies, a contributor to the chemical journals, and 
was well known for his ability as a skilful analyst. His 
quiet, unassuming manners, and his generous, sympathetic 
nature, won for him a large circle of warm friends, who 
sincerely mourn his loss. 
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I.— PLANT, APPAKATUS, AND MACHINERY. 

English Patents. 


mediate diaphragms of the chambers, and arc connected in 
series to the cooling jacket of the separate condenser, the 
cooling medium flowing downwards through the tubes in 


Temperature Indicator. L. W. Winship, London. From 
A. Heinz et Cic., llerslal, Belgium. Eng. Pat. 13,950, 
June 19, 1902. 

The instrument has a coiled expansion tube fixed at one 
end, and adapted at the free cad to move a pointer over 
an index scale or dial. The scale or dial lias a series of 
holes to receive a movable pin or pins, inserted in positions 
corresponding -with the predetermined limits of temperature, 
arid, when engaged by the pointer, the circuit of an electric 
bell or other signal is completed.— U. A, 

Vacuum Evaporating Apparatus [.Stiff, Caustic Soda, and 
Saccharine Solutions, ^r.]. C. Ordway, New York. 
Eng. Put. 20,147, So.pt. 15, 1903. 

See U.S. Pat. 709,172 of 1902 ; this Journal, 1902, 1207. 

—R. A. 

Distilliny Apparatus. W. E. hummus, Lynn, Mass., 
U.S.A. Eng. Pat. 25,907, Nov. 25, 1902. 

The liquor to be treated is vaporised in a still, and the 
vapours are passed upwards through a rectifying column, 
in which they are subjected to a fractional condensation 
and distillation, the most volatile of the vapours passing 
from the top of the column to be condensed in a separate 
condenser. The rectifying column consists of a series of 
similar chambers, D, separated by diaphragms, IV. The 
vapours enter each chamber through a “ staggered ” series 
of “ boiling caps,” Ii, and bubble through the condensed 
liquid in the bottom of the chamber, vaporising some of 
■the more volatile components of this liquid. The vapours 
then pass upwards in a zigzag direction around intermediate 
diaphragms, E F 1 , and between cooling tubes, G, which 
condense some of the heavier vapours, the remaining 
vapours entering the next chamber*in the same manner. 
The condensed liquid from each chamber overflows through 
a dowutake tube, H, having a liquid seal at the bottom, 
into the chamber next beneath, the residues from the lowest 
chamber returning to the still. The cooling tubes are 
arranged in inclined or “ staggered ” rows between the inter¬ 



file column in opposition to the ascending flow cf the 
vapours.—It. A. 


United States Patents. 

Filler. C. Souddor, Trenton, N.J. U.S. Pat. 717,932, 
Jan. 6, 1903. 

The filtering medium is carried in the lower compartment 
of a pan which floats in the liquid to he filtered; the filtered 
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liquid runs from the upper compartment of this pan, by 
means of a flexible tube, into a reservoir placed below. 

—J. W. H. 

Filter ; Barrel -. I). Tully, Klkton, Col., Assignor to 

]■'. M. Woods, Teller County, Col. U.S. 1’at. 718,680, 
Jan. 20, 1903. 

The filter consists of a revolving barrel, provided with a 
closely-fitting lining of acid-proof material, such as lead, 
and a series of filters formed in tile lining, the barrel 
having apertures at the points where the filters are located. 
A “launder” on the exterior of the barrel is connected 
by a series of branch pipes to the lining, in communication 
with the filters.—K. A. 

Filter ; < i-ntrifutjal -. G. Moore, Salt Lake City, Utah. 

U S. Pat. 719,838, Jan. 20, 1903. 

Tiik revolving drum of the filter is of truncated conical 
form, and its inner surface is corrugated and lined with u 
filtering medium, the corrugations extending so us to direct 
the liquid (which is supplied at the top against the filtering 
medium) towards the bottom of the drum. Near the 
bottom, the drum has a series of apertures, through which 
the liquid is discharged into a surrounding trough, the 
solids being retained upon the filtering medium. The filtra¬ 
tion is facilitated by imparting a longitudinal jarring action 
to the driving shaft, on which the drum is mounted.—R. A. 

Filter. 1’. Stincr, Lawrence, Mass. U.S. Pat. 718,88(1, 
Jan. 20, 1903. 

A casino is divided, by a number of vertical partitions of 
filtering material, into chambers provided with openings 
for the discharge of accumulated solids on the inlet side of 
each partition anti in proximity to the lower edge thereof. 
An inlet pipe delivers to one of the end chambers, and a 
discharge pipe leads from the opposite end chamber at the 
axis of the casing. A pressure pipe is connected with each 
of the chambers, by which a fluid may be introduced for 
the purpose of cleaning the partitions. Through a stuffing 
box, situated in an opening in one of tbo end chambers, a 
spindle extends into the chamber, and carries a movably- 
mounted brush in proximity to each partition, against 
which the brush is pressed by a spring. Pertain of the 
chambers are filled with granular lilteiing material.—0. S. 

Separator ; Centrifui/al -. If. liardolle, l’aris. 

U.S. Pat. 717,963, Jan. 6, 1903. 

In a casing of paraboloid form, concentric drums of similar 
shape are revolved. The gases (or fluids) to bo treated, 
enter at the base (at the vertices of the paraboloids) and 
leave by outlets from the several drums. The drums are 
rotated by the driving cog wheel gearing into a worm on 
the drum shaft.—,1. W. H. 

Condenser. F. Lamplough, London. U.S. Pat. 718,351, 
Jam 20, 1903. 

1ms condenser comprises a series of main tubes surrounded 
by a chamber having a steam-inlet, flattened cross-tubes 
fixed within the main tubes and communicating with the 
surrounding space, and jets from the spaces surrounding 
the main tubes, for directing the partially condensed steam 
through the main tubes and on to the cross-tubes.—R. A. 

l'urnacc; Hut Air -. W. H. Chappell, Morcuci, 

Mich. U.S. Pat. 718,980, Jan. 27, 1903. 

The furnace is provided with a horizontal radiator and a 
vertical radiator, in communication with each other and 
with the fire-box and chimney respectively. The veriical 
radiator consists of upper and lower horizontal drums con¬ 
nected at their ends by vertical pipes, the upper drum 
being connected on one side with the chimney, and on the 
opposite side with the outlet of the horizontal radiator. A 
controlling damper is arranged between the last-mentioned 
two connections.— B. A. 

Di,tilling Water, Apparatutfor -. J. Ellison, Spanish 

Fork, Utah. U.S. Pat. 718,991, Jan. 27, 1903. 

a- H ?if?P aTa * a * com P r '*es a combined boiling-chamber and 
distilled-water chamber, separated by a partition having an 


ascending tubular outlet, and, superposed thereon, a com¬ 
bined condensing-ehaiiiber and water - reservoir, separated 
by an inverted cone-shaped partition. A baffle-plate having 
marginal flanges is arranged beneath the last-mentioned 
partition, and provided with terminal openings discharging 
into the distilled-water chamber. Air inlets and outlets and 
a draw-off cock are also provided.— R. A. 

[irVi/tr] Cooler. K. Guttenber'g, Brooklyn, N.Y. 

U.S. Pat. 719,212, Jan. 27, 19n:t." 

Tin: liquid to he cooled is delivered from a receptacle 
above into a coil arranged in a chamber below, containing 
ice, and it flows by the action of gravity through the coil 
to a discharge spout near the top of Hie chamber. The 
receptacle for the liquid to bo cooled is supported above 
the chamber by a holder, with its faucet end rostiug in a 
socket, connected with the inlet end of the coil.—]{. A. 

Viyester-Linings ; Composition for -. H. (lentschel, 

Muskegon, Mich. U.S. Pat. 719,216, Jan. 27, 1903. 
Tiik composition consists of litharge (20o lb.), Portland 
cement (100 lb), quartz or crushed fire-brick (100 lb.), 
glycerin (20 galls.), and silicate of soda (4. 1 , galls.).— U. A. 

French Patent. 

Distillation , Concentration, Pasteurisation, and Rectifica¬ 
tion; Apparatus and Process J'or —— . Oarrigou 
Fr. Pat. 319,232, March 3, 1902. 

The process consists in bringing the liquid undergoing 
distillation, into contact with surfaces heated to the most 
suitable rectifying temperatures by vapour coming from a 
separate generator, which last is charged with any suitable 
liquid. 

The apparatus comprises a vertical cylinder containing 
three or more bulbs, intercommunicating, and supplied 
with vapour from a separate boiler, to which the con¬ 
densed liquid is continuously returned, afier the manner 
of an inverted condenser. The liquid to he distilled, 
is preheated bv passage through a spiral heater, also 
operated on the thermo-siphon principle from the above 
boiler, and is then discharged over the bulbs, which effect 
its distillation and rectification. The disengaged vapour 
passes through the retort-head of the cylinder, and is con¬ 
densed by a spiral cooler. The apparatus being closed, 
distillation nmy be conducted in menu or at any desired 
pressure. Apart from this, the apparatus may be used for 
concentrating, sterilising or pasteurising liquids.—11. T. 1’. 

II.—FUEL, GAS. AND LIGHT. 

Asm nsion-Pipe Stoppages j Prevention of -. 

JSurgenuister. «J. f. Gasbeleueht., 46, [4], C(»—07. 

Foil several years the author has successfully prevented the 
formation of obstructions in ascension pipes, by means of 
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the arrangement shown in the illustration . Water is ad¬ 
mitted into the pipe drop by drop, so that it is completely 
evaporated, and the cooling thus effected, prevents the de¬ 
position of carhouaceous particles. When the method is 
first introduced, the carbonaceous deposits already formed 
in the pipe are loosened and flow downwards, ho that it is 
necessary to remove the greasy accumulation frequently 
from the lower part of the pipe ; hut afterwards, when the 
pipe is quite clean, one need only clear the pipe by means 
of a cross-head at eaeli charging of the retort.—H. U. 

Cyanogen from Coal-Gas. J. llueb. J. f. Gasbeleucht., 

40, [5], 81—83. 

A criticism of recent papers by Feld (this Journal, 1903, 

16—17) and Nauss. . 

In German gasworks the profit on the recoieiy o 
cyanogen amounts to less than 9 per cent, of tlm net 
profits of the concern, but further inducements to adopt the 
process are, the desire to supply a pure gas and to prevent 
the destruction of the plates of gas-holders and the gas- 
meters. The yield of cyauogen depends upon the kind o. 
coal used ami the temperature of carbonisation. I he fol¬ 
lowing table is based on the actual results ol a year's work- j 
ing, the yield being stated as grms. of Prussian blue, m the ! 
cyanide mud, per cubic metre of gas 


Works. 


Kind of Ci.nl. 


Prussian TUtu*. 


Potsdam 

Warsaw 

Rulirort 


firms, por di. in. 

Kmdisii . ;!!*•’ 

\lpprr Mlosian. ~ ™ 

[ Wi:.tphalian. 


In these works the extraction of the cyanogen from the 
gas was technically perfect. 

Owing to the much smaller cyanogen-content of coke- 
oven gases, the recovery in this case is impractical) c, 
depreciation and interest on the extraction plant being 
relatively too high. , . ,, ., 

The author controverts the statement that, to obtain 
high yield of cyanogen, by avoiding formation of snlpho- 
cyanide, it is necessary to remove ammonia as completely 
as possible beforehand, liy his process which depends 
upon the separation of mi insoluble double salt of ammo¬ 
nium cyanide and ferrocyanidc, and which is applied to t i 
unwashed gas, almost all the cyanogen is obtained as ferrn- 
cyanide, only 1 per cent, of that contained in the mud 
being sulphocyanide.—II. 15. 

English Patents. 

Coal; Binding Material fm - , and other 

and Process of Producing same. D. du Vuliteh, 1 an . 
Eng. Pat. 2307, Jail. 28, 1302. 

See Fr. Pat. 317,847 of 1902 ; this Journal, 

Fuel Briquettes; Artificial -, and Method of Manufac¬ 

turing the same. A. .1. Poult, London. Iron. 'V. A. 
KOnemau, Chicago. Eng. Pat. 20,660, Sept. -2, 1902. 

Two or three parts of anthracite or non-caking coal, and one 
nart of cakiil" coal, both reduced to extremely fine powder 
by mechanical means, are mixed together and made up into 
briquettes with “ boue-soup,” a material obtained by treating 
slaughter house refuse with steam under a pressure of 40 lb 
. and separating the grease and meat-fibre in a filter-press. 
In order to render the agglutmant insoluble, and the 
briquettes not liable to disintegrate on exposure to he 
weather, chlorine is formed within the mass by mcmporating 
with it a suitable quantity of q|)eiuin hypochlorite, and 
then adding ferrous sulphate solution. 1 urther protection 
may be gained by immersing the finished briquettes m 
molten grease, and then treating them with a of 

lime or alum. (See also U.8. Pats. 711,166 and 711,167 of 
1009. • this Journal. 1902, 1823.) r. U* aj- 


Charcoal Bricks; Manufacturing Porous Coked ——• 

M. Elb, Dresden, Germany. Eng. Pat. 21,104, bept. 2,, 

1902. 

The materials, which are used for the manufacture of those 
briquettes that are consumed in “ samovars ” and the like, 
are mixed with some substance such as potassium or sodium 
bicarbonate, or ar. ammonium salt, then formed into bricks, 
dried, and coked in the usual manner. This process has the 
advantage that the gas liberated by the decomposition ot 
the salts is only evolved during the initial stages of the 
coking operation, so that the briquettes are given an even 
porous structure all through. They are therefore said to 
burn quietly and continuously. Eu#- Pat. 23,051, lo9o, is 
referred to ; but in that speciticatiou an addition of organic 
matter is suggested, which is decomposed later during the 
coking, mid so leaves the briquettes with an unevenly 
distributed porosity.—F. H. L. 

Fuels; Appliance for Heating. Straining, and Regulating 

Liquid -. T. I). Merchant, Loudon. Eug. lat. 

2071, Jan. 25, 1902. 

The liquid fuel is passed, by gravitation, through a tube con¬ 
taining a series of strainers, of progressively increasing 
fineness of mesh, to remove the unliquefied constituents, 
the tube being heated, by means of a water- or steam-jaolret, 
to facilitate the passage of the oil. All the parts are m 
duplicate, so that one set can be removed and cleaned 
without stopping the burner; and either set of strainers 
can be cleaned by means of u reversed jet of steam or air. 
The separate strainers slide on a centre bolt, and cau be set 
at different, distances by means of corresponding distance 
pieces.—('. S. 

Furnaces [Boiler], J. Hargreaves, Farnworth-in-WTdnes, 
Lancashire. Eng. Pat. 2898, Feb. 5, 1902. 

The furnace has a sloping dead-plate leading downwards 
to sloping tire-bars, the space above the dead-plate being 
kept full of fuel by a feed-hopper. The more volatile 
portions of the fuel are distilled on the dead-plate, and pass 
to the furnace, while the remainder of the tuel is pushed 
automatically on to the fire-bars. The fire-bars are sup¬ 
ported on a bearing bar having a channel tor water, and 
may he either stationary or capable of reciprocating move¬ 
ments. Clinkers, &c., move downwards oyer the tire-bars, 
and fall into a clinker chamber, wherein any unburnt 
carbon is consumed. The clmker chamber is provided with 
a front-grate and rocking bottom-bars tor the discharge ot 
, ashes, &c. Air passages through the walls and roof ot the 
furnace have inlets to the interior, directed upon the surface 
i of the fuel near the dead-plate. The furnace is supported, 

| on wheels to facilitate removal. It. A. 
i Furnaces [Boilers, {•«.]. R. Herrmann, Magdeburg, 
Prussia. Eng. l >a t* 23,950, Nov. 3, 1902. 

The well-known step-grate, or inclined grate, with short 
horizontal bars, is employed iu the furnace, and a channel, 
having a narrow entrance and a narrow exit, leads from 
close above the grate bars to the flues, l’he mixture o 
gases expands from the narrow inlet into the wider part ot 
the channel, and moves slowly through the channel, so that 
a complete combustion is effected before it reaches the cool 
parts of the flues.—R. A. 

Furnaces; Calcining or Smelling --. A. I’foscr, Achern, 

Germany. Eng. Fat. 19,895, Sept. 11, 1902. 

When the upper part of a calcining or smelting furnace is 
used for steam raising, by having a water-tube boiler place 
in it, it is customary to throw a second brick arch acros- 
the furnace above the furnace arch proper. This is said t 
have the disadvantage of wasting heat, and of proving a 
source of danger. It is therefore proposed to form th. 
upper arch of plates, grooved and tongued together each 
portion having a short upright tube protected by a conical 
lap. Where the arch springs, there is fitted a wide pipe, 
leading downwards, through which any water dropping 
a leaky tube is removed, so as to protect the brick arch from 
being wetted. The hot gases pasB through the metal arch b 
means of the upright pipes, escaping from underneath th 
caps. Provision is also made for introducing cold 81 
between the two arches when it is desired to stop or dimmish 
generation of steam in the boiler.—F. H. L. 
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Gases for Furnace Combustion; Treatment of -. 

G. J. Stock and A. Putnam, Darlington. Eog. Pat. 5326, 
March 4, 1902. 

Gases, such as Mond gas, which bum with a iion-luminous 
flame, aud which, being too deficient in incandescent carbon 
to radiate heat, cause excessive local heating of furnace 
linings, are mixed with vaporised oil or tarry matter, 
“ whereby the insufficiency of incandescent carbon is 
rectified and an even radiation of beat secured.”—IT. It. 

Gas from Gasoline ; Apparatus for Manufacturing -. 

C. J. Johnson, St. Louis, Mo. Eng. Pat. 20,718, Sept. 23, 
1902. 

An automatically controlled carburetter, comprising a car- 
buretting vessel; a water-motor for forcing air and gasoline 
into the bottom and top respectively of tbe carburetter, the 
motor being controlled by the movement of a pressure- 
diaphragm therein ; a regulator for controlling the supply 
of gasoline relatively to the air supply; an air-pump; a 
gasoline-pump ; a gasoline reservoir ; and mechanism for 
linking up the various moving parts.—II. H. 

Calcium. Snlphocyanide ; Manufacture of - [ from 

Gas], C. Carpenter. Eng. Pat. 22,170, Oct. 18, 
1902. VIE, page 212. 

United States Patents. 

Combustion Process. .1, Latham, Philadelphia, Pn. 

U.S. Pat. 709,372, Sept. 10, 1902. 

A down draught is caused in one part of the incandescent 
fuel by a current of predicated air ; this air then passes 
through other parts of the fuel, and afterwards again 
through ait incandescent portion.—J. VV. II. 

Gas; Method of Producing -. J. E. Stacey, Assignor 

to T, E. Matthews, Nashville, Tenn. U.S. Put. 718,88-1, 
Jan. 20, 19(13. 

The coal-gas is mixed with heated air, in the proportion of 
6—9 parts to 91—91 parts of gas, before tho temperature 
of the latter lias fallen below 200°—205“ I*'., and before 
purification, the mixture being immediately passed through 
a scrubber.—O. S. 

Gas ; Process of Making -. II. Talbot, Leeds. 

U.S. Pat. 718,887, Jan. 20, 1903. 

Coat, is “ uniformly spread on the surface of a bed of 
distilling coal,” which is maintained at a temperature 
approximating that of the combustion of carbon. The 
bed of coal is kept uniformly stirred, transversely, to 
prevent tbe formation of incandescent craters or cavities 
through the upper layers. Tho rate of combustion is 
regulated by circulating water through tho stirring appa¬ 
ratus; and the necessary amount of air for supporting 
efficient combustion is introduced by a jet of steam 
furnished by the water circulation. The stirring mechanism 
also serves to effect the return of condensable distillation 
products to tbe region of combustion.—C. S. 

French Patents. 

Fuel; Solid Artificial -. A. A. Pihan. Fr. Pat. 

321,628, May 30, 1902. 

liiiKj'.iETTES are made by mixing together 64 parts of 
cinders, 21 parts of coal dust, 8'5 parts of naphtha, and 
6'5 parts of pitch. The employment of mineral, vegetable, 
or animal oils in the crude : tate as agglutinants, is also 
claimed.—F. II. L. 

Coke Oven. T. S. C. Lowe. Fr. Pat. 321,399, 

May 24, 1902. 

Appakatcs is described for carbonising coal by an inter¬ 
mittent process, part of the gas liberated being employed 
to heat the oven and tho regenerative chambers, while part 
is left available for other purposes. There are 67 claims. 
(See also Eng. Pat. 7826 of 1903; this Journal, 1908,906.) 

—F. H. L. 


Gas-Producer. P. Saviron nnd C. Mendlxabal. Fr. Pat- 

321,276, May 20, 1902. 

A fuel gas is made by charging a certain quantity of raw 
coat on to the top of a mass of incandescent coke in a 
producer, introducing below the hearth a current of steam, 
or steam and air, and leading the products through a 
second similar producer to fix the vapours coming from 
the distillation of the coal; the process being either worked 
intermittently with an intermediate blow of air, or con¬ 
tinuously with a constant current of air and steam. Coke 
of special hardness may be prepared by working a single 
producer iu such fashion that the products of distillation 
of the raw coal lying on the top of the coke,have to pass 
downwards through the latter, being decomposed mid 
filling up the pores with graphitic carbon_F. II. L. 

Gas-Producer. C. Whitfield and C. G. Norris. Fr. Pat. 

321,672, June 2, 1902. 

A water-hot ro \t gas-producer at the base of which is a 
grate formed in the shape of an inverted V, the apex of which 
carries a tube lor the admission of air. The usual steam 
injector is fitted laterally, and is connected at its side with 
a pipe leading from the top of the producer, so that the 
gases escaping from the upper part of the fuel may be 
re-injected along with steam and air, into the base of tho 
producer, finally leaving it through a fine situated luilf-wny 
up — F. II. !,. 

Acetylene Generator. L. J. Hal. Fr. Pat. 321,216, 
May 17, 1902. 

A drii i im; generator with its water supply governed by 
the bell movements. In the annular part of the gasholder 
receptacle, between the hell and the tank, is a (lout which 
carries a pipe, with open end, communicating through a 
flexible tube with the water inlet of the decomposing 
chamber. Normally, this float holds the mouth of the pipe 
above tbe water level; but when the bell descends, a 
striker depresses it below tho level, and some liquid reaches 
the carbide. The carbide vessel contains superposed, sub¬ 
divided boxes; the topmost is attacked first, whilst water 
enters, and gas escapes also from the top. The gas pipe 
leading to tho holder, is water-sealed.—F. 11. L. 

Acetylene Generator. J. Choulet. Fr. i’at. 321,232, 
May 17, 1902. 

A Contact apparatus having its water-supply governed by 
the gas pressure. It consists of an upright easing, the 
main portion of which is a displacement-holder for the 
acetylene ; hut at tho upper extremity is a separate small 
displacement apparatus for tho supply of water to the 
carbide containers. The closed part of the main holder 
communicates with the closed part of the small vessel, so 
that the head of liquid in both, is identical. When tbe 
pressure falls, the level of the water iu tho closed part of 
the small holder rises above a lateral tube leading to the 
decomposing chamber. There arc two of these formed as 
horizontal drawers, at the base of the casing, and fitted with 
carbide receptacles divided by vertical partitions. The gas 
escapes from them through a tall (J-tube, which rises and 
descends through tbe liquid in the open part of the large 
holder, then enters tho closed compartment, and causes tbe 
gas to bubble through the water there. The water-supply 
pipe is branched so as to feed either carbide-container, aud 
is fitted with hand-worked cocks —F. H. L. 

Acetylene Generator. J. W. Weeks. Fr. Pat. 321,419, 
May 26, 1902. 

See Eng. Pat. 11,498, 1902; this Journal, 1902, 1127. 

—F. H. L. 

Naphthalene fur Lighting ; Utilisation of Vaporised -. 

G. P. .1. Lion. Fr. Pat. 321,495, May 21, 1902. 

Fob incandescence lighting, naphthalene, contained in a 
reservoir at the base of the lamp, is kept fused by means of 
a gas or spirit flame, and is forced, by tho pressure of its 
vapour or otherwise, up a narrow tube to a vaporiser, which 
is heated by a second flame. Tho vapour • issuing from a 
jet on the vaporiser mixes with air, and is burned beneath 
a mantle a9 usual. For lighting by a luminous flame, 
liquefied naphthalene is led down a vertical pipe from a 
reservoir to a vertical ring-shaped tube, within which a 
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flame is formed by the combustion of the vapour issuing 
from two convergent jets, the ring, vertical tube, and 
reservoir being heated by the flame itself, after a preliminary 
heating by means of a spirit flame. (See also Fr. Fat. 
319,599 i this Journal, 1902, 1525.)—H. 11. 

Lamps, Incandescent; Method of Making -, and New \ 

Product resulting from the Manufacture. Siemens and 
Ilalske Aktien-Gcsellschaft. Fr. Pat. 321,412, May 2G, 
1902. 

.1 O' 

Ah amorphous powder of vanadium, tantalum, or niobium, 
or a suitable mixture of these metals with other amorphous 
metallic powders not easily fusible, is made plastic by mixing 
it with a readily volatilised ugglomcrant, such as parallja, &n. 
The paste is first heated in a furnace to carbonise or volatilise 
the agglomerant, and iH then heated by the passage of the 
electric current, and formed into a coherent metallic body ; i 
or tho powder mny be pressed, without an ngglomeraut, 
into the desired shape, and be formed into a metallic body 
by the electric current. The pentoxide or acid hydrate of 
niobium and tantalum, which are had conductors, may be 
employed with an agglomerant, and are transformed into an 
oxide of greater conductivity by heating in carbon dust or 
an indifferent or reducing gas, after which decomposition is | 
produced by tho passage of the current. Combinations of 1 
the metals in question with the elements of the fifth group 
of the periodic system (nitrogen, phosphorus, arsenic), or 
with sulphur, with or without the admixture of a suitable 
agglomerant:, may be employed; or the carbides of the metals, 
with or without the addition of pure metals, may he. shaped 
as incandescent bodies, and heated with the exclusion of air, 
the carbides being bronght into reaction with the oxides, so 
that a coherent pure metallic hody is formed, which can he , 
given the desired form by lamination, drawing out, pressure, 
&c.—G. H. R. i 

Lamps, Incandescent; Method of Malting -, and Pro- ^ 

, duct resulting from the Manufacture. Siemens and | 
Q Halske Aktieu-Gesellschaft. Fr. Pat. 321,413, May 26, 
1902. I 

The filament is formed of the carbides of vanadium, tantalum, j 
or niobium mixed with the corresponding metal or oxide, or 
both, or with those of other rare earths.—G. II. 1!. 

Incandescence Mantle. P. C. Schottmann. Fr. Pat. 321,491, 
May 17, 1902. 

Ordinary mantles are knitted with the smooth side on the ! 
exterior of tho fabric and the rihlied side on the interior. ■ 
As the projections interfere with the action of the flume, the j 
patentee either knits the fabrics so as to have the smooth ! 
side on the interior, or he turns an ordinary mantle outside 
in.—H. B. 


[Feb. 28,19W. 


of the small proportion of paraffin that it contains. When 
refined, Wietze oil yields mainly spindle and machine oils of 
very good quality, whilst the by-products consist of an 
extremely small amount of benzine, and about 6 per cent, 
of la petroleum, and the same quantity of 11a petroleum. 

Fractional distillation of Wietze crude oil gives the 
followiug results:—Fractions boiling below 100“ C., 0'5; 
from 100“— 150“ C„ 1*0 1 from 150“- 270“ C„ la*s- 
irom 270“— 300° C\, 5-5; and above 200“ C., 80’5 per 
cent, by volume. 

The Oeiheim ami Horst petroleum industries are as yet 
insignificant. Oil obtained at Horst, from borings of about 
190 in. ill depth, contains about 6 per cent, of benzine and 
about 35 per cent, of lamp oil.—C. A. M. 

Sulphate of Ammonia Saturator. A. Feldmauu. 

J. f. Gasbeleuebt., 46, [0], 8fi. 

In an open sntnrating-box is suspended a lead bell A, in 
which the washed gas collects, and is led into B, where any 
ammonia it may still contain is retained by bubbling the 
gas through sulphuric acid. To avoid crystallisation in B, 
fresh acid is admitted several times during each charge at' 
a ; the excess of partly saturated acid flowiug down through 



h to the surface of the liquid under A, where it meets with 
the residual ammonia in the washed gas. By this means 
the loss of ammonia, as the acid iu the saturator approaches 
neutralisation, is avoided.—H. 11. 


Ill—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

Petroleum} Production of - in Hanover and Brtntsu'ick. 

J. H. Sachse. Chem. Xlev. Fett- u. H:irz-Ind., 1903,10. 

[13,2—5. 

Petroleum is found in various places in the great valley 
in Hanover lying between tho VVesergebirg and the Teu- 
toburger Wald: in Wietze, Hiinigsen, Oeiheim, Horst, 
and to the east of Brunswick. There are now 12 com- J 
panies at Wietze dealing with petroleum, of which eight j 
are concerned with the production. Iu 1899, the total pe¬ 
troleum produced in Germany was 27,027 tons, of which ! 
23,554 tons were derived from Alsace. In 1900, the ' 
total production of Germany amounted to 50,375 tons, of I 
which 22,597 tons came from Alsace, whilst the increase of 
23,848 tons is to he attributed almost entirely to the Wietze 
industry. The depth of the borings at Wietze ranges from ; 
about 150 m. to 200 m., each taring yielding quantities 
ranging from about 200 barrel? to 20 barrels or less. 
Wietze oil is dark in colour, and has a specific gravity of 
0-94 at 15° C. A large quantity of the oil, after removal 
of the lighter portions (13 to 15 per cent.) is used, either 
directly or in admixture with Russian residues, as lubricating 
oil for railways, for which it is specially suitable, on account 


lixuusn T mi n't. 

Coal-Tar Compositions and Pitches ; Manufactme of - 

! II. H. Lake, London. From F. J. Warren, Kewton, 
Mass., U.S.A. Eug. Hat. 9322, April 22, 1902. 

She Fr. Hat. 320,828, 1902 ; this Journal, 1903, 139. 

—T. F. B 

French Patent. 

Hydrocarbons of the Homologous Series, C..IL,, + ■>, presen. 
in Petroleum and Vaseline; Formation of Patty Acids 

and Soaps from -. G. Iieale. Fr. Hat. 321,510, 

May 28, 1902. XII., page 21S. 

IV-COLOURING MATTERS AND 
DYESTUFFS. 

Vim trot Cuem: and JDinitrohemcne; Manufacture of — — . 
F. C. h'ayser. Zeits. f. Farb. u. Text. Chem., 1903, 2, 
[1 and 2], 1G—20 and 81—32. 

The author describes the method employed some years ago 
for the manufacture of these products in one of the prin¬ 
cipal English factories. Tho details given refer principally 
to dinitrotoluene, because at that time this was the more 
important produet, being cheaper and also giving redder 
shades of Bismarck Brown and Chrytoidine, more suitable 
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for the staining of cheap wood, for which purpose these dye¬ 
stuffs were in great demand. 

Plant employed: (a) Nitrating Vessel. —This consists 
of a cast-iron cylinder, -J-in thick, 6 ft. high, ami 4 ft. in 
diameter, provided with a cover. The cylinder stands iu 
a rectangular wooden box, about 6 ft. square by 4 ft. high. 

A nozzle cast on the bottom of the cylinder projects through 
the front of the box, and is made water-tight with gypsum. 

A short length of iron pipe (about 1£ ins.) is screwed into 
the nozzle, the other end carrrying an earthenware or iron 
tap. The box, provided with a water supply, stands on 
brickwork some feet from the ground. The cylinder-cover 
contains two man-holes and a small outlet for the escaping 
gases. A spindle passes through a stuffing-box in the 
centre. The spindle rests in a removable foot step, and 
carries three parallel agitators, each of which consists of two 
inclined screw-blades. The upper end of the spindle carries 
a toothed wheel, engaging with one on the main shaft, 
which drives the stirring apparatus of several nitrating 
vessels. The temperature is taken by means of a thermo¬ 
meter supported in an iron tube screwed into the nozzle 
close to the cylinder. The thermometer passes through a 
a rubber cork, and is kept in position by means of a 
screw-cup. 

(A) Acid Mi rer. —This is a rectangular cast-iron tank 

in. in thickness, and 5 ft. long by 3ft. wide, by g ft. 
deep, fitted with a loose overhanging cover in which is a 
large hole for charging and mixing, and two smaller ones 
for the escaping air and gases. A thick-walled nozzle is 
cast on the wide side, into which a east-iron tap, provided 
w ith a long handle, is screwed. The acid runs from this 
into a glass funnel resting in a right-angled piece of inch 
piping inserted iu the side of the nitrating vessel, where it 
is bent slightly downwards. The acid is mixed in the 
vessel by means of a rod terminating in a disc. 

(c) Waste Acid Tank. —This consists of a load-lined 
wooden tank, 7 ft. long by 4 ft. wide, and t ft. deep. It 
stands at a lower level than the nitrating vessels, the acid 
running from several of these into a lead-lined wooden gutter, 
and is emptied through an earthenware tap inserted near the 
bottom. 

(</) Boiling-up Tank. —A similar lead-lined wooden tank, 
about 7 ft. long by 4 ft. wide by 2 V ft. deep, somewhat 
inclined, and provided with a tap. A leaden pipe with 
lateral perforations, resting on bricks, serves for boiling up. 

(e) Crystallising Vessels. —(Irdinarv glazed earthenware 
pots, of the shape of a truncated cone, holding about 20 litres. 

(/) Drainage Plant. This consists of several inclined 
wide lead-lined wooden gutters, or troughs, divided by means 
of laths, so that each division supports’ and holds in position 
a crystallising vessel on its side. Underneath the trough is 
a system of steam pipes for warming the apparatus. 

With regard to the size and arrangement of the plant, 
several nitrating vessels are necessary, but the tanks 
described are sufficient for working 1,200—1,000 lb. of toluol 
or benzol at one operation. 

Method of Working .—Towards the end of the day 
700 lb. of sulphuric acid, 170° Tw. (66° I!.), are poured into 
(h) followed by 450 lb. of nitrie acid, 88° Tw. (44° 1 1!.). 
After well stirring, the hole in the cover is closed, and the 
acid is allowed to stand. At the same time 400 lb. of toluol, 
weighed off in screw-capped iron tins, each containing 
100 lb. and provided with handles, are tipped into the 
nitruting vessels. At 7 o’clock the next morning the 
cooling jacket is filled with coid water, the agitator is started, 
and acid is allowed to flow in, so that the operation is i 
completed by about 8 p.m,, the temperature rising in about I 
1 hour to 60° C., and remaining at that. A better cooling 
effect can be obtained by corrugating the wall of the 
nitrating cylinder. The agitation is maintained until 5 p.m., 
when the apparatus is left till the next morning. At 
7 a.m. the dark acid is drawn off ipto carboys, until a 
change in colour denotes the presence of nitrotoluol. The 
apparatus is then closed, the agitator started, and the acid 
; prepared the previous day, is run in. This consists of 
1,350 lb. of sulphuric acid (170° Tw.) and 450 lb. of nitric 
acid (90° Tw.). The acid is allowed to run in so that, 
by l p.m. the operation is complete, the agitation being 
continued till about 4 p.m. The normal working tem¬ 
perature, which is reached in about 1$ hours, is 1 15° C, 
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The cooling tank contains no water, and the temperature 
is regulated by the rate of flow of the acid. Only very little 
fume is given off. Wheu a sample drawn from the cock 
solidifies on cooling, the operation is complete. The 
agitator is then stopped, and after half an hour the spent 
acid is run into (c) aud the oil subsequently into (rf), wnich 
is partly filled with boiling water. Tne boiling is continued 
for some time, the longer tho better, the mixture being 
stirred with a wooden rod. After then standing for 
15 minutes, the oily nitro-product sinks to the bottom, and 
is drawn off into the crystallising vessels, of which about 12 
are filled. ■ The product solidities in 1—2 days, according 
to the time of year. In the event of u badly-conducted 
operation giving an oily product, the pots are placed on 
their sides on (/), aud slightly warmed, in winter, until 
oil no longer drips from them. Tho solid product is 
eventually turned out of the crystallising vessels and 
broken up by hand. After the first operation, it is possible 
to use the dinitro waste acid for the manufacture of nitro- 
toluol. The mixture then consists of only 300 lb. of nitric 
acid (88° Tw.) with the whole of the waste acid from the 
dinitro charge. If fresh acid be used for each charge, it is 
only necessary to employ tor each 401) lb. of toluol, 600 lb. 
of sulphuric acid and 400 lh. of nitric acid. 

For tho manufacture of dinitrobenzeue, more nitric acid is 
wanted, 400 lh. of benzene requiring 480 lh. of nitrie aeid 
(88° Tiv.) and 720 lb. of sulphuric acid at a temperature of 
70° C. The yield of dinitrotolueue obtained from 400 lb. of 
toluol, including a small quantity which forms as a crust on 
the top of the waste acid when cold, is from 700—720 lb., 
equivalent to 00—93 per cent, of the theoretical amount. 
The disposal of the waste acid frotn the nitrotoluol manu¬ 
facture is an important item in the cost of manufacture. 
Tho dark add, amounting to 13—14 carboys from each 
operation, has a specific gravity of 133°—134° 'i’w. It can be 
employed for neutralising tho soap lyes from cloth manu¬ 
facture or for making ferrous sulphate. Employed in the 
manufacture of nitric acid, it yields at most a nitric acid of 
72 ' Tw., and attacks the retorts to a considerable extent. 
This is avoided by mixing it. with an equal weight of fresh 
sulphuric acid, when a nitric acid of 88° Tw. can bo obtained. 
The acid can also bo concentrated in large east-iron vessels 
to 167" Tw., when small quantities of nitrotoluol and nitric 
acid and torrents of sulphurous acid are given off. The dark 
product obtained, gives a bright nitric add of 101° Tw. 

Analytical Control.— The benzol or toluol is tested liy 
distilling lot) c.c. in a fractionating flask and shaking tho 
first 5 or 10 c.c. with an equal volume of sulphuric acid. 
The acid is then drawn oil and the treatment repeated, 
when the volume should remain unchanged. The toluol or 
benzol mixed with twice the volume of sulphuric acid, 
should also impart no colour to tho latter. A better way of 
testing the benzol or toluol is to convert 200 e.c. of the product 
in question into the niiro compound in a flask, an operation 
which takes from 2—3 hours. After separating and wash¬ 
ing in a separating funnel, the nitro compound is heated to 
150 ' C. The distillate is again treated with three times its 
weight of nitrating acid and again distilled up to 130’ U„ 
the distillate being measured. The manufacture is best 
controlled by observations of the waste acids. The mono- 
nitro waste aeid at 15° C. should show at 15° C. 132"—134" 
Tw., aud contain 1—1 \ percent, of nitric acid by weight 
(1 c.c. with 10 c.c, of sulphuric acid in a nitrometer giving 
C—9 c.c. of NO). The nitrotoluol on fractional distillation 
should not give more than 1 per cent, of unaltered toluol. 

A normal dinitro waste acid should show 150°—154° Tw., 
and contain 3—4 per cent, of nitric acid, 1 c.c. giving 20— 

25 c.c. of gas. A laboratory method for obtaining dinitro- 
toluene is also given. A thick-walled round flask, holding 
3—4 litres, is provided with a three-holed india-rubber • 
stopper with thermometer, funnel, and bent glass tube. 
409 grms. of toluol are treated with a mixture of 700 
grms. of the strongest English sulphuric acid and 450 grms. 
of nitric acid (88° Tw.). The temperature is maintained 
at 60° C., the operation lasting about four hours. After 
separating and drawing off the aeid, the nitrotoluol is 
treated with 1,350 grms. of sulphuric acid and 450 grau. of 
nitric acid (96°— 97° Tw.) for three hours, the tempera¬ 
ture being about 115° U. The waste acid is then drawn 
off through a funnel provided with a cork, the oil being 
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afterward run into,a dish containing about 4 litre, of 

boiling water, and vigorously stirred. After settling, me 
oil Is drawn off by means of a funnel into a dry recep 
tie and weighs about 661 grms. The waste acid on 
cooling gives another 48 grms. after melting a “ d 
For a second operation with 400 grms. ol oluem he was e 

nitric acid [88" Tw.). The waste acid f™m this operat o 
measures about 960 c.c„ and contains about l pei ccm. o 
nitric acid The further nitration gives 0,7 grms. ot 

850 c.c., and contains ili per ceut. of nitric acul. 1. A. ,. 

Diphenylamine avd Tolglph^ylamineiSomclM^es 
of——. K. Itevcrdiu and 1’. Cicpieux. Her., uuo, oO> 
[11,89—35. 

Tii k authors in the course of some investigations on ilje- 
Jtnffs have prepared the following derivatives :-o-Tolyl- 

2 '. 4 Adinitrop P henylai.iiiiv. by heating together o^ohndHK, 

ilinitrocblorobenzene, and fused sodium acetate to 2 ' . 

The product crystallises in lemon-ycllow prisms or orange 

•=.! mOts M 1 »>'” b jl“ 

t*y> 


vlamine if* oDiaineu luuiuug .u r _ • s lk! 

tion of o-chloraniline and 2. 4 -din,trochlorobenze e y el,U 

2-chloro-2'.4'-dinitrodiphcnylammc, which ujst.il • ■ 

Lklen-yellow needles melting at 149 ('..and gives, on nitra- 

^n, 2*chloro-1^2\^-tiinhjodiphenyl^m^mt^(j<dJow priSfr^) 

diphenylamine sepamtes from g^'on 

nUrario tt n, e a cMoiotriXodhihenylaininc.'’ d-Chl^'.d'j 

; 

^S^^S^fSSSSJB ! 

aminefobtained from ^ 4 . 1 i^oraniUnc, ^uUisi.m hmg | 

Sss | 

^ e ^en U 'a8°^hhCi tl^^imides of'''ti'®*® ° | 

3 -snlphouamine, crystallising in yellow prisms melting at 
whilst the isomeric compound, 2-methyl 2 .4 

asi: as “ 

precipitated by acids.—1. A. I,. 

Para- and MetaMange 

llev. Gen. dcs lint. Got., uu-b t, L< *J> 

. 1 .; nw i i,v fusiug plithalic anhydride with 
' SbyTm-afflinopl.enol,^may be considered as phenyl- 
pyroniue-o-carbosylic aciu— 


The authors have prepared the two isomeric compounds 
in which the carboxyl group ii in the meta . a ° d {"** 
itAtlfSnn rpsnpctiveiv, relative to the central carbon atom. 
For this purpose they have condensed nitrobenzaldehydes 
with dimethyl-ro-aminophenol, obtaining mtrophenylpyro- 
nines These, on reduction, yield the ““responding am mo 
compounds, which arc diazotised and converted into the 
cyauo* derivatives, giving on hydrolysis pheny pyromne 
carboxylic acids isomeric with ordinary llhodamine. The 
intermediate m- aud p-aminopheiiylpyronines which can 
also be obtained by condensing m-and p-ammobenzaldehyde 
with dimetlivl-in-aininophenol, can, after dla * ot ‘ sa,u3 %J* 
combined with plionols, giving azo compounds. Ihe 
isomeric rlioilamines dyo silk a more bluish piuk than 
ordinary llhodamine, and the Amsolme, t.e., the ethyl ester 
of » Khodamine, gives n violet-pink. An attempt to obtain 
ordinary llhodamine by diazotismg o-ammophenylpyro- 
nine was unsuccessful, as nitrogen was given off, and it 
was not found possible to convert the amino group into 
the cyano aud then into the carboxyl group.— l. A. 1 j. 

j 3. i-Vihydruxychromone ; Sy"thes ^ : ^v>' lan '' 

, St. v. Kostauecki. Ber., 1J03, 36, [1]> i- ,J 
! I N au analogous manner to that by which Kostauecki, Paul, 
and Tiimbor have synthesised 3 -hydroxyeliromone, tlm 
authors have now obtained 3 . 4 -dibydroxychrorooue. Gall- 
acetophenoiicdimelliyi ether is condensed with oxahe di¬ 
ethyl ester in presence of sodium to a £-dikctom, 3.4 di 

methoxv- 2 -bvdroxvbc.izoylpyriivic ethyl ester, winch on 

boiling with hydrochloric acid, gives .! . 4 -dimcthoxychro- 
mone-B-earboxylic acid crystallising from alcohol in needles 
inciting at 272 This product, on distillation, loses 

carbon dioxide, giving 3.4dimethoxyehromone.which 
melts at 124" C., and yields, on boiling with hydnodic 
acid, 3. 4 -dihydroxychromonc 


Oil 

HO /\ -O- CII 


\/ 


CO — 4 II 


/ Jx 

\fy 


■■ N(CH 3 )X1 


< >- c \f_ 

N— ‘COjH \/ 


’^>N(CH 3 ), 


The substance crystallises from water in long shining 
white needles melting at 262° C. It dissolves in alkalis 
with an orange-yellow colour, shows the pyrocitechol 
reaction with ferric chloride, and gives some unimportant 
shades with Schemer's mordants. The crystals dissolve 
with a slightly yellowish colour in concentrated sulphuric 
*cid but Hie solution is „oi.-fiuorescent A diacetyl com¬ 
pound can lie obtained with acetic anhydride and fused 
sodium acetate, crystallising from dilute alcohol in plates 
melting at 1K>’ C. 1- A. l J * 

IndUja; Colloidal -. B. Mbhlan and M. R. 

mam,. Zeits. f. Farben- u. lextil-Cheui., 1903, 2, L-J> 

25—26. 

IjYS.vt.bic acid aud prctiilbic acid, products of the alkalmv 
hydrolysis of egg albumin, convert indigo into a colloid, 
form For this purpose, 13 grms. of a 20 per cent, indigo 
paste are suspended in 200 c.c. of water, and mixed with 
4 grms. of caustic soda and 10 gnus, of solid sodimii 
bvdrosulnhite in 100 c.c. of water. On gently warming 
1 the contents of the flask, the indigo is reduced, and, 
j after cooling, a faintly alkaline solution of 4 grms o 
] lysalbic acid, assuming an average yield ° f 2 o per ee, ; 

(Paal, this Journal, 1902, 996), or an equivalent amou 
i of protalbic acid, or a mixture of the two, isiron .m. T 
i solution is then tillered in a current of coal-gas, s 

with 80 c.c. of commercial hydrogen peroxide. It forms- 

| perfectly stable solution of colloidal indigo, which ca 
1 evaporated to dryness, yielding an easily soluble amo^ho^ 
mass. Organic acids, such as acetic, oxalic, tartaric, 
citric acid, produce in the aqueous solution, either at o 
or after some rime, a bine precipitate, which partial^ ^ 

dissolves on making the solution alkaline. Ammo m, 
fixed alkalis, and their salts give no pwcipttote, wh 1 
alcohol, acotone, and pyridine throw down indigo. D ? ( 
destroys to a certain extent the stability of the ®° lut l t 
owing'to the loss of lysalbic aoid, which diffuses out 1 
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substitution of other colloidal substance*, such as gum 
dextrin, glue, or sugar, in place of those employed, only 
▼ields ordinary indigo. Colloidal indigo can be employed 
for dyeing in the case of vegetable fibres, alternate passages 
at the ordinary temperature through the solution aDd dilute 
sulphnrio acid giving, when frequently repeated, the desired 
shade. Animal fibres require mordanting with alumina or 
sulphur, and are dyed with the aid of heat. The shades 
obtained are, as regards fastness to light and rubbing, not 
inferior to those from an ordinary indigo vat, but thyy are 
not so fast to soap and milling. Colloidal indigo is also 
suitable for making writing ink, being somewhat faster to 
light and water than the so-called aniline inks.—T. A. L. 

a-Naphthol ; A Reaction for -. II. Arzberger. 

XXIII., page 231. 

English Patents. 

Monoformyl - a, - a, - Naphthylene-diamine $ :l - or Mono- 
snip htmic Acid; Preparation of -. F. Gness, Frei¬ 

burg. Eng. Fat. 3152, Feb. 7, 1902. 

Br heating together formic acid (20 —30 per cent, solution) 
with 1 . 4 . 6 -or 1,4.7-naphthylene diamino sulphonic acid, 
or a mixture of these acids, one of the amino groups is 
formylated, and the resulting compound gives a sparingly 
soluble yellow diazo compound, which combines with 
naphthols, naphthylamines, and their sulphonic acids to 
form certain valuable azo dyestuffs.—T. A. L. 

Monazo Dyestuffs and of Intermediate Products for Use 

therein ; Manufacture of Mordant-dyeing -. C- D. 

Abel. From Act.-Ges. f. Anilinfabr., Berlin. Eng. Pat. 
4028. Feb. 17. 1902. 

See Fr. Pat. 318,806; this .Journal, 1902, 1452.—T. A. L. 

Sulphur Colours; Manufacture of -, and Materials 

for Producing the Same. 11. B. Hansford. From 
L. Cassella and Co., Frankfort-on-Maine. Eng. Pat. 
4653, Feb. 24, 1902. 

Tiie Indopbenol obtained by oxidising a mixture of p- 
arainopbenot and xylenol (CH 3 :CH 3 :OH «=■ 1:4:5), or the 
corresponding p-hydroxyphenyl-p-hydroxyxylylamine or a 
derivative thereof, is heated with sulphur and sodium 
sulphide at about 120° C. The product dyes unmordanted 
cotton fast deep violet shades from a bath containing 
sodium sulphide.—T. A. L. 

Sul'huriscd Dyestuffs; Manufacture of——. W. G 
Thompson and Co., Ltd., and L. E. % Vlies, Manchester. 
Eug. Pat. 4708, Feb. 25, 1902. 
HrDROXTNiTKonii’HENTLAMtNE (from p-aminophenol and 
1.2.4-chlorodiuitrobenzene) is combined with diazo com¬ 
pounds of the benzene and naphthalene series. The 
resulting azo derivatives are heated with alkali sulphides, 
with or without the addition of sulphur. A further series 
of dyestuffs is obtained by adding picric acid or dinitro- 
pbenol to the melt from the above-mentioned azo com¬ 
pounds and polysulphides. The products dye uumordanted 
cotton black.—T. A. L. 

Sulphur Dyes ; Manufacture of - H. H. Lake. From 

Chem. Fabrik vorm. Sandoz, Basle. Eng. Pat. 7849, 
April 8, 1902. 

Bbonzb to dark brown sulphide cotton dyestuffs are 
obtained by heating, with sulphur and alkali sulphides, 
$ - hydroxynaphthoquinone - alphylimino and P - hydroxy- 
naphthoquinone m-nitro or m-aminoalphylimino compounds 
at temperatures from 240°—300° C. The products dye, 
from salt baths, shades which are fast to washing, alkalis, 

: acids, and light, and are not materially attered by oxidising 
agents or bichromates.—T. A. L. 

United States Patents. 

Azo Dye, Yellow; and Process of Making Same. F. Runkel, 
y Elberfeld, Assignor to Farbenfabriken of Elberfeld Co., 
Mew York. U.S. Pat. 719,048, Jan. 27,1903. 

tiAzonsks p-sulphaniiio acid is combined with o-methyl- 
Tdole. The resulting «xo compound dyes wool greenish- 


yellow shades fast to light, adtds^ and alkalis. (See Fr. Pat. 
321,581 below.)—T. A. L. / 

/ 

Yellow Azo Dye, and Process of Making Same. V. Runkel, 
Elberfeld. Assignor so Farbenfabriken of Elberfeld Co., 
New York. U.S. fit. 719,049, Jan. 27, 1903. 
Diazotised o-toluldine is combined with the sulphonic aoid 
of u-mcthylindole,giving a yellow dyestuff for wool fast to 
light. (See Fr. Pat. 321,521 below.)—T. A. L. 

French Patents. 

Anthraquinane Dyestuffs; Manufacture of New ■ 
Farbenfabr. vorm. F. Bayer and Co. Supplement dated 
May 16, 1902, to Fr. Pat. 243,215, Dec. 3, 1894. 

According to a previous supplement, purpurin sulphonic 
acid, when condensed with aromatic amines, yields condensa¬ 
tion products insoluble in water, owing to the elimination of 
the sulphonic acid group duriug the reaction. The products 
are identical with the mono- and dialphyl derivatives of 
purpurin described in the chief patent. The patentees now 
find that by heating purpurin sulphonic acid with an 
aromatic amine (e.g., p-toluidine) at a moderate tempera¬ 
ture (90°—120° 0.) in presence of a condensing agent such 
as boric acid, new dyestuff's are obtained, the sodium salts of 
which are soluble in water and give pure blue shades on 
unmordanted wool.—T. A. L. 

Acridine Dyestuffs ; Manufacture of - Sac. Anon. 

des Prod. F. Bayer and Ci. Fr. Pat. 321,272, May 20, 
1902. 

See U.S. Pat. 716,084 ; this Journal, 1903, 90.—T. A. L. 

Azo Dyestuffs, and Intermediate Products for Making the 
Same; Manufacture of New ——. Soc. Anon, de* 
Prod. F. Bayer and Co. Fr. Pat. 321,521, May 29, 1902. 

Certain indole derivatives, such as a-methylindole (Pr-2- 
methylindolo) and B, Pr-2-dimcthylindole, by treatment with 
fuming sulphuric acid (20 per cent. SO s ), are converted iuto 
sulphonic acids, which combine with diazo compounds even 
in a strongly acid solution. Analogous products are ob¬ 
tained by combining sulphouated diazo compounds with 
indole derivatives. The dyestuffs give yellow to yellowish- 
orange shades on wool from an acid bath.—T. A. L. 

Sulphide Dyestuffs ; Manufacture of Brown - . Kalle 

ami Co. Fr. Pat. 321,329, May 21,1902. 

When m-dinitrololueno (CH 3 :NO s :NOj =» 1:9:4 or 1:2:6, 
or a mixture of the two) is fused with sodium sulphide and 
sulphur, different products arc obtained according to the 
proportion of sulphur employed. With sodium sulphide and 
little sulphur a dyestuff is obtained which is readily soluble In 
water, and gives reddish-brown shades on cotton. If, how¬ 
ever, dinitrotoluene be heated with sodium tetrnsulpbide and 
sulphur to about 230° C., a melt is obtained which requires 
a subsequent treatment with sodium sulphide in order to 
render it soluble. The product thus formed, dyes unmor¬ 
danted cotton brighter and more orange shades.—T. A. L. 

Azo Dyestuffs ; Manufacture of Formyl Intermediate 
Products and — — derived therefrom. Les Fabr. de 
Coni, d’Aniline et d’Extraits ci-dev. J. 11. Geigy. Fr. 
Pat. 321,351, May 22, 1902. 

FoKMVL p-EHENYLENE diamine and alkylformyl p-pheny- 
lene diamine are obtained by reducing with iron and acetic 
acid p-nitroformanilide and p-nitroalkylformanilide respec¬ 
tively. These products after diazotisation combine with 
phenols or amines or their derivatives, and the formyl group 
can be split off from the resulting compounds, which can 
then be rediazotised and combined with a suitable com¬ 
ponent. In oases in which the first combination is with an 
amine capable of subsequent diazotisation this operation 
msy 6e carried out, the resulting product combined with a 
suitable component, the dyestuff then finally hydrolysed, 
and, if necessary, again diazotised and combined. The 
manufacture of formyl derivatives of sulphonic and car¬ 
boxylic acids of aromatic amines is also claimed, as well as 

to 
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that of the formyl derivatlvebof aminonaphthol sulphonic 
acids. The latter combine with diaio compounds, forming 
aio dyestuffs, or with the intermediate compounds from 
diphenyl derivatives, giving raixe^ azo dyestuffs.—T. A. -L. 

Acridine Dyeatufft t Manufacture of ——. Badisohe 

Aniiin und Soda Fabrik. Fr. Fat. 321,393, May 24, 
1902. 

See U.H. Pat. 710,204 •, this Journal, 19^8, 90.—T. A. L. 

Polyazo Dyestuffs ; Manufacture rj ——Act.-Ges. f. 

Anili'nfabr. Fr.Pat. 321,626, May 30, 1902. 

See U.S. Fat. 717,530; this Journal, 1903, 140 —T. A. L. 

Azo Dyestuffs) Manufacture of Ni troalphy I acidy lamina- 
naphtha! Sulpltonic, Nitroalphylaminoacidylaminouaph- 
that Sulphonic, Aminonlphylacidylaminonaphthol Sul- 
phonic, or Aminoalphylaminoacidylaminonaphlhol Sul- 

phonic Acids and New - derived from them. Soo. 

pour l’lnd. Chim. it lldle. Fr. Pat. 321,640, May 31, 

1902. 

See Eng. Pat. 13,778 of 1902; this Journal, 1902, 1274. 

—T. A. L. 

Tanning and Dye-Wood Extracts; Manufacture of ■ — ■ 
A. E. Peyrusson. Addition, dated May 22, 1902, to Fr. 
Pat. 318,523, Feb. 8 , 1902. XIV., page 219. 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Black Primary Disazo Dyestuffs on the Fibre; Formation 
of -. W. Elbers. Zeits. f. Farb. und Text. Ghent., 

1903, 2, [2], 20—31. 

The early attempts to obtain black azo dyestuffs on tho 
fibre by combining /3-naphthol with Naphthol Black or 
with diazotised Azotol G gave results much inferior to those 
produced by logwood or ordinary Aniline Black. Better 
results were obtained by substituting for the S-naphthoi, 
1.7-aminonaphthol (BD), which gives a tolerably fast 
black with diazotised p-nitraniline. Especially valuable 
results are obtained by substituting for 0 -naphthol the 
monoazo dyestuffs obtained from 1.8.5- and 1.8.4-amino- 
naphthol sulphonic acid combined with 1 mol. of the 
diazo compounds of chlorinated, brominated, or nitro- 
aromatic bases. The combination takes place in acid 
solution, the azo group entering the amino side of the 
molecule, so that on coupling on the fibre with a second 
diazo compound, the latter enters the hydroxy side. It is 
noteworthy that these disazo dyestuffs, when formed outside 
the fibre, are not suitable for giving black shades on cotton. 
With regard to the shades obtained, bases of the benzene 
aeries and their substitution products give redder shades 
than those of the uapbthalene series and their substitution 
products, whilst in the benzene series o-toluidine gives 
the reddest shades, followed by aniline and then 
p-toluidine. The introduction of chlorine has a reddening 
action—more so than bromine in ;be same position. 
The nitro group in tho o- or m-position acts similarly, 
whilst it has a greening tendency in the ^-position. Of 
amines of the benzene series, picramic acid stands 
nearest to the bases of the naphthalene series in giving 
green shades. 1.4 - Nitronaphthylumine gives greener 
shades than the 1.3-derivative, approximating in this 
respect to a-nnphthylamine, whilst jS-naphthylamine usually 
gives the greenest shades. The brightest shades are 
obtained by development with diazo compounds from those 
dyestuffs which contain in the amino portion of the amino- 
naphtbol sulphonio acid, o-nitraniline or its substitution 
products, chloronitraniline, NH, : NO,: Cl = 1:2 :4, or 
nittaminophenol ether, OR : NO, :NH, » 1 ;3 : 4,followed 
by p-nitraniline. The dullest shades are produced by 
dinitraniline, 1.4- and l.S-nitronaphthylamine giving oh 
development a neutral black. The combinations of 1 .8.5- 
aminonaphtbol sulphonic acid with the same developers give 
greener or Uss red shades than the 1.8.4 acid. In many 


cases the entrance of > these diazo compounds into tho 
phenol side of the aminonaphthol sulphonic acid, produoes 
an opposite effect. Thus flinaphthylamine on. the phenol 
side gives violet shades with dyestuffs of the l .8.4-amino- 
napbthol sulphonio acid. On the other hand, p- and 
o-nitraniline and their substitution products produce as 
developers on entering the phenol side of the aminonaph¬ 
thol sulphonic acid, in comparison with other developers, 
greener shades, so that with these developers, for example, 
all dyestuffs of the 1.8.5-aminonaphthol sulphonic acid 
develop to a greenish-black. Several of these examples 
are given in Ger. Pat. 116,676, and one is more particularly 
described. This product is termed Nigrophor, and . is 
obtained by combining 1.8.5-aminonaphthol sulphonic acid 
with p-dichloraniline. It is represents! by the formula_ 

OH NH, _ 

|' / V / \ -N = N- / ^>C1 

Y Cl 

SO,H 

and when combined with a diazo compound, the latter 
enters the molecule ortho to the hydroxyl. It is especially 
suitable for printing, for which purpose the Nigrophor is 
mixed with a suitable thickening and printed, the goods 
being subsequently passed through a diazo bath. With 
a-napbthylainine a black is obtained faster to soap than 
that with p-nitraniline. The black can also be developed 
directly by printing a mixture of Nigrophor and Nitros- 
amine Red with a suitable thickening, and hanging the 
goods in a warm place or steaming them for a short time. 
The shades obtained are fast to acid and chlorine, and the 
process has the advantage over the ordinary Aniline Blac k 
process that it does not tender the fibre.—T. A. L. 

Dyeing ; Use of Sodium Acetate in -. M. Prud’homme. 

Itev. Gen. des Mat. Col., 1903, 7, [74], 40—41. 

Acconmxc; to v. Georgievics, a fine red shade is obtained 
on wool mordanted with alum and tartaric acid when dyed 
with Alizarin in presence of sodium acetate. The dyeing, 
however, is not so fast to acids as that obtained with acetate 
of lime. ThiB statement is confirmed by the author, who, 
however, finds that if the dyeings so obtained on cotton 
or wool be boiled in a dilute bath of calcium acetate, the 
shades become somewhat darker, and are then fast to acids, 
bo that the sodium has been replaced by calcium in the 
aluminium alizarin lake. This reaction emphasises the 
important part played by lime in the composition of 
aluminium alizarin lakes fast to acids and boiling soap. 
The analysis of an ash from cotton dyed as above, showed 
the proportion of alumina to lime to be 2AI,O s to SCot I. 
liosenstiehl finds that when dyed in presence of acetate of 
lime, each molecular proportion of Alizarin combines with 
one molecular proportion of lime, and the lake contains 
two molecular proportions of alumina, three of lime, and 
three of Alizarin, and lias the constitution— 

O.CaO “3 

/\ CO — 1 /N ' ) OAIO A1 /// 

I I _CO_I I 

due to interaction of the hydroxyls in the molecules of 
the aluminium hydroxide Al(OH)„ calcium hydroxide 
Ca(OH),, and Alizarin in three successive phases.—T. A. L- 

Hydrosulphite Vat; Determination of the Value of the 
-. W. Kielbasinski. XXIII., page 231. 

English Patents. 

Retting of Flax, Hemp, Ramie, and the like ; Process 
Apparatus for the Expeditious ——. A. van Steenkiste, 
Brussels. Eng. Pat. 244, Jan. 8, 1902. 

Flax and simitar textile fibrous materials are. subjected. f° r 
about an hour each time; first, to water at a. temperature llf 
.100° Q. for the purpose of converting one of the pectinou* 
constituents of. the fibres into soluble pectio acid, a» 
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eeondly, to water heated by steam under three atmospheres' 
iressare, to transform the remaining pectinous matters into 
oluble metapeetie and purapectio acids. Owing to the 
arger proportion of pectin present in them, hemp and 
nroie require to be treated twice in the second of these 
>aths, to ret them completely. Before the fibrous materials 
re removed from the second bath, about 3 per cent, of 
flyccrin or sodium solphoricinate is added to it, to render 
he materials soft and silky, when dried, and to prepare 
hem for the operation of scutching, and thus render 
mnecessary the process of greasing with tallow. 

The apparatus employed, consists of an openwork 
lasket, for the reception of the textile materials, on an 
,xial shaft, which is operated intermittently in order to 
fleet partial rotations of an openwork drum with longitu- 
linal bars or rails, which serve as supports for the basket, 
n combination with a boiler or digester. A claim is also 
Bade for the apparatus by means of which the intermittent 
.artial rotations of the drum are effected.—E. I!. 

inimal Fibres Intended to be Dyed ; Treating -. 

J. Y. Johnson, London. From The Badische Anilin und 
Soda Fabrik, Ludwigshafen-ou-Rhine. Eng. Pat. 4175, 
Feb. 18, 1802. 

inuFr. Pat. 318,741 of 1902; this Journal, 1902, 1532. 
t is stated that the affinity of animal fibres for basic dye- 
tuffs, appears, as a rale, to he increased rather than 
ecreased by treatment in the manner described {toe. cit.). 

—E. B. 

lyeing Apparatus. B. Siegel and G. Scbiitze, Poessneck, 
Germany. Eng. Pat. 21,031, Nov. 10, 1902. 

'ms apparatas, in which the circulation of dye liquor is 
ffeoted alternately in opposite directions, is characterised 
y the renewing dye liquor being introduced into the liqtior- 
upply pipes at points some distance away from the liquor- 
ilet orifices, to the end that the renewing liquor may 
eeorne intimately mixed with the circulating liquor before 
lis comes into coutact with the textile materials which are 
eing dyed.—E. B. 

tiling and Finishing Textile Materials; Processes for 

- ■ K. S., J. H., and F. It. Carmichael, Paris. Eng. 

Pat. 5998, March 11 , 1902. 

us objects of this invention are :— (1) To effect in a 
ngle operation the oiling, finishing (sizing), und weighting 
f textile materials, by the use of a njixture of casein, 

3 parts ; soap, 8 parts s sodium carbonate, 2 parts ; 
lineral “or like” oil, 60 parts; water, 800 parts; and 
>ading substances, 200 parts. ( 2 ) To finish (size) and 
eight textile materials in a durable manner, i e., so that 
ley shall he capablo of undergoing the operations of 
leaching, mordanting, dyeing, and printing, by the use of 
isein as tho medium for fixing the weighting materials, 
he use of sodium carbonate along with the casein is, it 
stated, uot only unnecessary, but is even deleterious, if 
le latter substance has been suitably washed, and thus 
eed from acid impurities.—E. B. 

bread or Fabric with Metallic or Metallically Glittering 
Coating , and Method of Producing Same. E. and W. 
Leuscher, Tcutschenthal, Germany. Eng. Pat. 18 , 684 , 
Aug. 25, 1902. j 

3 make them appear lilge metal threads or metal fabrics, 

reads or fabrics “ of any description ” are couted with 

‘ "dered dyestuffs, especially those of the azo or nzoxy 

nes, or with metallic powders, by means of caoutchouc, 
ar-agar, starch, isinglass, gelatin, gutta-percha, resin, or 

her colloidal substances. These are applied in varions 
y»; thus, for example, tho fabrics to be coated are 

-wn through a hot bath of agar-agar (5 per cent.) and 
.'cerin (7*5 per cent.), to which the necessary quantity 

9 \ 3 * 5 * * * 9 P er cent.) of brome powder is added; after being 
«d, the fabrics are treated with formalin, and finally, 
or *8 am being dried, they are rendered glossy and supple 
a passage through a solution of celluloid and castor oil 
cetone. —E, B. 


United States Patent, 

Dyeing Raw Stock j Process of — W. J. McConville, 
Lawrence, Mass. U. 8 . Pat. 718,651, Jan. 90,1908. 

Textile fibries, in au unmanufactured state, are fed in 
small quantities into a trough containing dye-liquor, and 
are then discharged along with the dye-liquor into a vat, 
where the dyeing operation is completed, the whole process 
being made as continuous as possible. The liquor is 
returned from tho vat to the trough, being admixed on its 
way to tho latter with a certain quantity of concentrated 
dye-liquor.—E. B. 

French Patents. 

Colours of Carpets, Tapestries, fe. ; Process for Revi¬ 
vifying the -. M. Losson. Fr. Put. 321,444, May 27, 

1902. 

The faded carpet, &c. is impregnated with a suitable 
electrolyte by means of a spraying apparatus, and then 
electrodes connected with the poles of a source of electricity 
are passed over its surface, so that the electrolyte is 
decomposed by the passage of the current, and reacts by 
the products of its decomposition on the colouring matters 
of tho material, which is afterwards dried by eliminating 
the liquid either by heat alone, or by a current of air also. 

—G. II. R. 

Sizing, Hardening, and Waterproofing Paper and Similar 

Fibrous Materials ; Process for -. S. Meyer. Fr. 

Pat. 321,264, May 20 , 1902. XIX., page 226. 


VII.—ACIDS, ALKALIS, AND SALTS. 

Cyanogen from Coal-Gas. J. Bixeb. II., page 204. 

Ammonium Sulphate.; Saturator for Manufacture of — 
A. Feldmanu. III., page 206. 


Potassium Chlorate Reputed Electrolytic Reduction 
of -. A. Brochet. XL A., page 215. 

Copper Telluride - . )V. E. Ford. Amor. J. Science, 

1903, 15. Eng. and Mining J., 1903, 75, [3], 113. 

A new mineral, to which tho name rickardite has been 
given, has been discovered at Vulcan, Col., LLS.A. It 
occurs in small leus-sliaped masses, the vein material 
being chiefly pyrite, whilst native tellurium, generally 
intimately associated with the new mineral, is present in 
unusually large masses, some of which measure 3 ins. 
across. Other associated minerals are petzitc, berthierite 
in embedded prisms resembling stibnite, a greenish-brown 
micaceous substance, probably roscoelite, and native sul¬ 
phur. The mineral, after careful hand-picking, was fonnd 
to lie free from gold, silver, lead, selenium, sulphur, arsenic, 
and antimony. On analysis the following results were 
obtained:— 



- I. ! 

II. 

! Average. 

fin 


40-81 | 

40*74 

To... 


59*06 

50*21 


Total. 100-04 1 

99*87 | 

99-95 


The mineral is thus a telluride of copper, of the com¬ 
position Cu 4 Te 3 , and probably consists of 1 mol. of cuprous 
telluride, Cu.Te, and 2 mols. of cupric telluride, CuTe. 
Rickardite has a deep purple colour, which is shbwn by a 
fresh fracture, and also by the powder, even when ground 
very fine. Its hardness is 8‘5 and its sp. gt. 7- 54. It 
gives a-pale azure-blue flame colour, tinged in tbe outer 
parts with green. When heated alone on charcoal In the 
blowpipe flame, or fused on charcoal with sodium carbonate 
and borax, it gives a deposit of tellurium dioxide and * 
brittle globule of copper telluride, yielding, only with con¬ 
siderable difficulty, a malleable bead of copper.—A. 8. 
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Exglibh Patents. 

Condensers for Nitric and other Acids. W. Bate, Hayle, 
Cornwall, and F. O. Orme, London. Eng. Pat. 25,790, 
Nov. 24, 1902. 

To ensure efficient circulation of the condensing water, and 
to enable a defective pipe to bo removed and replaced 
without interfering with the other pipes, &c., the vertical 
condensing pipes are surrounded by separate open topped 
water-jackets, which may be made of lead and fused to 
the lead covering of a portion of the frame. Each jacket 
has a gland and joint-ring at the bottom, and is provided 
with inlet, overflow, and drain pipes, having suitable cocks 
or valves.—R. A. 

Common Salt ; Manufacture of -. Salim n-Direction 

Lttnehurg, and O. Sachse, both of Liineburg, Germany. 
Eng. Pat. 1758, Jan. 22, 1902. 

Sick Fr. l’at. 918,202, Jan. 29, 1902 ; this Journal, 
1902, 1895.—E. S. 

Metal Sulphates ; Improved Process for Obtaining -, 

from Mattes. O. Meurer, Cologne, Germany. Eng. Pat. 
7463, March 27, 1902. 

Sib Fr. Pat. 295,379, 1899 ; this Journal, 1903, 93. 
Compare also Plug. Pat. 23,664, 1899 j this Journal, 1900, 
901.—E. 8. 


Sulphocyanide of Calcium; Manufacture of -. C. C. 

Carpenter, London. Eng. Pat. 22,710, Oct. 18, 1902. 

Gases containing cyanogen compounds (such as coal-gas) 
are brought into contact with milk of lime mixed with 
flowers of sulphur ; or with a moist compost of slaked lime 
and sulphur, whereby calcium sulphocyanide is formed. 

E. S. 

United States Patents. 


Sulphuric Anhydride; Method of Making -. J. H. F. 

Herreshoff, Brooklyn, N.Y. U.S. Pat. 719,332, Jan. 27, 

1908. 

A hixtose of sulphurous acid gas and air is heated and 
brought into contact “ with sufficient catalytic material to 
effect only a partial conversion of the mixture into sul¬ 
phuric anhydride the mixed gases are then withdrawn, 
cooled by heat exchange with entering gases, and, in their 
“ original volume or amount,” are returned to the contact 
material for completion of the transformation into sulphuric 
anhydride.—E. S. 

Sulphuric Anhydride; Apparatus for the Manufacture 

of . .. J. B. F. Herreshoff, Brooklyn, N.Y. IJ.S. Pat. 

719,833, Jan. 27, 1903. 

The apparatus for carrying on the process described in the 
preceding abstract, comprises a number of contact chambers, 
interposed between which are heat-exchanging chambers, 
each of the latter having two separate paths or channels. 
A supply-pipe is connected with one path of one of these 
chambers, which path is also connected with the like path 
of the next similar apparatus, 'i he inlet of the first contact 
chamber ia connected with one path, and the outlet of the 
same with the other path of the adjacent heat-exchange 
chamber, this latter path being also connected with the 
inlet of the next contact ibambcr, the outlet of the latter 
being connected with the noood path of the heat-exchange 
apparatus, the flrat-mentiom d path of which is connected 
with the supply-pipe.—E. S. 


French Patents. 

Sulphuric Anhydride ; Apparatus for the Manufacture of 

_ [by the Contact Process]. Sodete dc la Fabrique 

do Produits Chitniques de Tentelewa. Fr. Pat. 821,275, 
May 20,1902. w i 

Tbh tubes containing the contact material are disposed ; 
vertically in the lower part of a closed chamber, having a j 
perforated plate fixed below the opening receiving the sul¬ 
phur dioxide and air from a connected reheating apparatus. 
The tubes open at their lower ends into a collecting chamber 
communicating with the reheater, and also, by a valved 
passage, with an outlet for the gases containing the rol- 
phurie anhydride formed, the proportions of which, returning 


for re-treatment or exit, are regulated in such.manner as to 
preserve the desired temperature in the reacting vessel. 
Various modifications are described, but in all the forma 
of apparatus, means are provided for filtering the gaseous 
mixture, and connections are made to the reheater.—E. S. 

Sulphuric Anhydride ; Application of Metals of the 

Tantalum Gioup in the Manufacture of - [6y the 

Contact Process.] Bcuhard and Loytr. Fr. Pat. 321,573, 
April 22, 1902. 

Oxides of metals of the tantalum group are reduced in the 
electric furnace, or otherwise, to obtain a spongy mass of 
metallic appearance, applicable for use as contact material 
in the production of sulphuric anhydride. It is stated that 
the superficial oxidation liable to occur in usiDg this 
material as described, does not interfere with its activity as 
catalytic agent.— E. S. 

Metals of the Alkalis; Production of the Oxides of —. . 

The Societe Badische Anihn und Soda Eabrih. Fr. Pat. 
321,416, May 26, 1902. 

Sodium peroxide is ground with sodium, the proportions 
used being such as are required by the equation Na 2 G 2 + 
2 Na = 2Na a O. On applying a hot wire or the like to the 
mixture, the reaction takes place, with development of heat 
and fusion. The receptacle is preferably kept cool, in 
order to prevent the oxide attacking its surface and be¬ 
coming thereby impure. Potassium oxide (ICO) and other 
corresponding alkali metal oxides, are similatiy obtained. 

—E. «. 

Cyanogen and its Compounds Jrom Gases; Recovery of 
—1—. W. Feld. Fr. Pat. 321,225, May 17, 1902. 

See Eng. Pat. 26,396, 1901 ; this Journal, 1903, 145. 

—T. E. B. 

Oxygen Generators; Impts. in -. L. Katnm. 

Fr. Pat. 321,327, May 21, 1902. 

See Eng. Put. 7048 of 1902 ; this Journal, 1902, 1077. 

—E. S'. 

Nitrites; Production of -, by Reduction of Nitrates by 

Means of Pondered Metals. A. Sturm. Fr. Pat. 321,498. 
May 21, 1902. 

Sodium or potassium nitrite is obtained by mixing the 
nitrate with finely-divided lead, tin, or copper, and heating 
the mass in a muffle furnace. 'The nitrite is separated 
from the litharge (or other oxide formed) by lixiviation. 

—E. S- 

VIII.—GLASS, POTTERY, ENAMELS. 

English Patents. 

Glass; Manufacture of Sheet or Plate -. W. E. Heal, 

Marian, Ind., U.S.A. Eng. Pat. 19,829, Sept. 10, 1902. 
See U.S. Pat. 710,357 of 1902 ; this Journal, 1902, 1830. 

— C. S. 

Glass for Paving or for Mural and like Decorative 

Purposes ; Painted and Burnt -. A. Schuler, 

Strasburg. Eng. Pat. 23,908, Nov. 3, 1902. 

After the colours have been fired in the glass, the back 
of the latter is coated with rough particles of suitable 
materials (sand, stone, plaster of Paris, glass, &c.), which 
are then burnt in, and readily adhere to the medium 
employed for fixing the glass in position on the wall, 
pavement, &c., to which it is afterwards applied.—C. S. 

IX—BUILDING MATERIALS, CLAYS* 
MORTARS AND CEMENTS. 

English Patents. 

Wood, Fireproofing and Preserving; Impts. in ■ ■ ■■■. 
J, L. Ferrell, Philadelphia, U.S.A. Eng. Pat. 4604, 
Feb. 24, 1902. 

See Fr. Pat. 319,193 of 1902; this Journal, 1908,1456. 

—J. H. C. 
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Refractory Bricks and like Articles) Manufacture of — . 
<). Imray, London. From Carborundum Co., Niagara 
Fall-, New York, U.S, A. Eng. Pat. 19,493, Sept. 5, 
1902. 

Mixtvurs of powdered amorphous carborundum and silica 
in proper proportions are compressed (after mixing with 
silicate of soda, glue, or other binding material when 
necessary), and then subjected to the heat of the electric 
furnace. Articles of carbide of boron may bo similarly 
prepared from a mixture of carbon and boric acid. 

—J. H. C. 

Stone) Artificial —. II. Birkbeck, London. From 
Mielck’s Stone and Terra-Cotta Co., New York. Eng. Pat. 
20,492, Sept. 19, 1902. 

See U.S. Pat. 711,329 of 1902 ; this Journal, 1902, 1397. 

—C. S. 

United Stacks Patent. 

Cement; Process of Making ——. II. E. Riisager, 
Frederiksberg, Denmark. U.S. Pat. 718,729, Jan. 20,1903. 
See Eng. Pat. 2409 of 1901 ; this Journal, 1902, 118. 

—B. A. 


solidify as a whole, a condition which oan only be Milled 
by isomorphous mixtures. Gold-silver alloys form oasea of 
isomorphism, and the authors have determined the freeling- 
point curve of a number of these alloys. The results 
obtained,together with some previously obtained by Heyoock 
and Neville, are givai in the following table, whilst the 
form of the curve is shown iu the accompanying diagram. 


Percentage of Gold present in Alloy. 



-- j 

freezing Point. 

By Weight. j 

In Atoms. 




•0. 

100-00 

100-00 

1004 

80-00 

70-25 

1061 

6 POO 

♦H-07 

1061 

54’SO 

SO-HO I 

104$ 

43DS 

80-07 

1044 

.*51 -71 

a 0*28 

10£8 

17-23 

10-23 

1000 

-2-20 

1-25 

982* 

o-oi 

0-50 

961* 

0*00 

o-oo 

960* 


• Observed by llcycock anti Nevillo. 


X-METALLURGY. 

Nickel Steels ; Micrography of -. L. Guillet. Comptes 

rend., 136, [4], 227—229. 

Thkkk scries of nickel steels,containing respectively O' 120, 
*•■351), and 0-850 per cent, of carbon, were examined, the 
nickel in the members of each scries varying from 0 to 30 
per cent, by steps of about 2-5 per cent. The solvent used 
to lay bare the structure was au alcoholic solution of picric 
achl. In each series, as the nickel increased, the penrlitc 
crystals of ordinary steels were gradually replaced by 
crystals of martensite, and these in their turn by the poly- 
hedra indicative ol 7 iron, and the higher the carbon, the 
lower was the percentage of nickel needed to effect these 
changes. The following tabulation show- the results :— 


MicroKraphic 

Steels with 

Steels with 

Steels with 

Character. 

0'!2l) C. 

0-350 C. 

0-850 C. 


Per Cent. 

Per Cent. 

Per Cent. 


Ni. 

Ni. 

Ni. 

a-iron 4 - pearlitc... 

0-10 

0-7 

0-5 

a-iron -f mart onsite 

10—15 

7-12 

5—10 

nmrtensite+yiron. 

15-27 

12-25 

10—15 

y-iron. 

Over 30 

Over 23 

Over 15 


Mild niokel-steels containing 0—10 per cent, of nickel 
are similar to ordinary steels; those with 10—15 per cent, 
are hard steels ; those with 15—21 per ceDt. are very hard, 
formed ehiefly of martensite; those with 21—27 percent, 
are less hard, as the 7 -iron increases. All these have a high 
elastic limit j bnt as the proportion of nickel rises beyond 
27 per cent., the elastic limit rapidly decreases. The passage 
from irreversible to reversible steels corresponds closely 
with the appearance of the polyhedra j the first steel in each 
series exhibiting this structure is non-mugnetic at the 
•ordinary temperature.— J. T. D. 

Alloys of the Gold-Silver Series s Certain Properties of 

the -. SirW. C. Roberls-Austen and T. K. liose. 

Proe. Hoy. Soc., 1903, 71, [470], 161—163. 

In a previous communication (this Journal, 1900, 1117) it 
was shown that gold-copper alloys rich in gold are not 
homogeneous after they have solidified, and the inference 
was drawn that staudard gold which consists of 11 parts by 
weight of gold to one part by weight of copper, is unsuit¬ 
able as a material for the preparation of the trial plates by 
which the standard of the coinage is tested. These trial 
plates must, according to law, contain 916$ parts of gold 
and 83$ parts of “ alloy,’’ i.e., of some other metal, and the 
authors point out that if they are to lie of uniform com¬ 
position, the alloy or mixture of the two metals must 


The results substantially confirm Gautier’s conelusiou 
(see this Journal, 189G, 906) that the freezing-point curve 
follows a straight lino if the percentages by weight of the 
constituents be taken as abscissae, but it was observed that ' 
tilt; first additions of silver did not depress the freesing- 
point of the gold, even the alloy containing 50 atoms of 
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gold to 50 of silver, or 64-G per cent, by weight of gold 
solidifying only 3' below the freezing-point of pure gold. 
With further additions of silver, there is a steady accelera¬ 
tion in the rate of lowering of the point of solidification. The 
alloys all consist of large grains, hut these are built up of 
smaller grains, the ultimate structure being exceedingly 
minute. An ingot of a standard gold-silver alloy, i.e., one 
containing 91 $ per cent, of gold by weight, was heated for 
two months in an annealing furnace, the temperature of 
which was kept at about 700’ C. by day, but fell to about 
100 ' U. at night. After this treatment, the grains had in¬ 
creased in size ami the crystals forming them had become 
well developed, but no true segregation could be detected, 
l’latcs prepared by rolling out ingots of this standard gold- 
silver alloy were also found to be uniform in composition, 
and, in view of the importance of obtaining homogeneous 
trial plates, this alloy lias been used at the Koyal Mint since 
the beginning of 19o2 instead of fine gold for checks iu the 
assay of standard bars and coins.—A. >S. 

Tin Sulphides ; Metallurgical Treatment of Complex -. 

1’. J. Thibault. Trans. Australasian Inst, of Mining Eng., 

1902, 8 , [9], 155—163. 

At Howell, New South Wales, tin sulphide occurs “chemi¬ 
cally alloyed ” with copper, iron, and other metals, associated 
with galena, pyrites, mispiekel, blende and silver sulphide 
in vary ing proportions, and generally in a gangne of highly- 
crysUllised quartz. In three samples the amount of tin 
varied between 4-95 and 29-02 per cent.) ziiic, 1 * 998 — 
29-28; copper, 0-8— 29-66) iron, 7"65—12-04) lead, 
0-682 —2-19) lilver, 0*253-0-54) manganese, 1*89— 
9-02; bismuth, trace* to 1-43) antimony, 0*896—9‘lit 
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amnio. O’00—15• 05 ; tellurium, O’O—3'0 ; selenium, 0*0 I 
15 - 5; and sulphur, 20*08—28’50 per cent. The crude ) 
ore is concentrated, the bulk of the lend being separated as 
a high-grade argentiferous lead concentrate containing small 
amounts of tin, copper, and other impurities. The other 
minerals are separated as an argentiferous tin-copper-lead 
concentrate containing varying percentages of these metals 
with iron, arsenic, sulphur, anil silica. s 

After discussing the causes of the failure of various j 
methods which havp been suggested for the treatment of 1 
this latter product, the author states that the most advan- I 
tageous process appears to he that in which the concentrate- 
is roasted sweet, leached with sulphuric acid, and then with | 
sodium thiosulphate solution, and the residue smelted for 
tin. The chief objection is the insolubility of a portion i 
of the silver in the sulphuric acid. Chlorination would, 
however, probably render this insoluble silver soluble in 
thiosulphate solution. This method might be advantageously 
applied to the treatment of argentiferous copper-lead-tin 
matte, provided that the lead, which, if present, would 
seriously hinder the sweet roasting of the matte, he removed 
by fusion with iron. Uy this conversion into matte, the 
values are concentrated and loss by volatilisation is reduced, 
as the author has found that if, instead of subjecting the 
concentrates to a rabbling process during roasting, they are 
simply piled upon the furnace hearth and a reverberatory 
heat applied, the amount of sulphur may he reduced from 
18 per cent, to 7*48 per cent., with a loss, by volatilisation, 
of only O'6 per cent, of silver and O’9 per cent, of tin, 
whilst the roasted material is in a suitable condition for the 
production of a 30 per oent. copper matte.—A. S. 

Copper - Manganese - Silicon ; Equilibria in the System 
— —; and Manganese Silicide, MnSi a . I*. Leboau. 
Comptes rend., 136 , [ 4 ], 231 — 233. 

Souk metals (silver, tin, zinc, aluminium) when heated 
with copper silicide, form alloys with the copper, setting 
free the silicon, which can be extracted as crystallised 
silicon by treatment with acids. Other metals form silicides, 
or ternary compounds containing the metal, copper, and 
silicon. Copper containing a smaller proportion of silicon 
than corresponds to the silicide can be regarded as a solvent 
medium in which silicon, introduced in varying quantities, as 
suoh or as copper silicide, can be made to act on a metal. 
There are thus formed a series of systems in which may 
exist various alloys of copper with the metal, and one or 
more silicides of the metal. The nature of these systems 
can be determined by the simultaneous use of chemical, 
physical, and micrographic methods; but if the silicides 
alone are to be investigated, matters are much simplified, 
for most of these are insoluble in dilute nitric acid. Treating 
thus a series of fusions containing copper and manganese 
in.the proportion of three to one, and various proportions 
of silicon (made by fusing metallic copper, manganese 
protosesquioxidc, Mn a Oj, potassium silieonuoride, and the 
requisite amount of sodium), it was found that those con¬ 
taining less than 10 per cent, of silicon gave residues of 
prismatic crystals of dimanganese silicide, SiMn s , those I 
containing 10—15 per cent., tetrahedral crystals of man¬ 
ganese silicide, SiMn, while as the silicon increased beyond j 
30 per cent., there appeared along with crystals of silicon, 
minute grey octohedra of manganese disilicide, Si a Mn, 
sp. gr. 5-24, untouched by nitric or sulphuric acid, but 
dissolved by hydrofluoric acid or by concentrated solutions 
of caustic alkalis.—J. T. D. 

English Patents. | 

Dephosph orisalion qf Metals and Metallic Mixtures, j 
H. J. Phillips, Ebbw Vale, and E. K. Bloodstone, London i 
Eng. Pat 1947, Jan. 24, 1902. 

The metals or mixtures, and more especially iron which 
contains too much phosphorus for the acid and too little for 
the basic Bessemer process, are treated while in the molten 
state with calcium carbide, to which may be added fluor¬ 
spar and lime or other similar fluxes. The phosphorus 
passes into a slag which floats upon the surface, whence it 
may be easily removed.— J. U. C. 


Zinc Sulphide from Zinc Ores j Process for the Produc¬ 
tion of Hydraie'd -. V. Bennont, Paris. Eng. Pat. 

67S2, March 19, 1902. 

This process relates especially to the treatment of calamine 
and smithsonite. The ore is crushed and treated with 
ammonia or a solution of au ammonium salt. The liquid is 
decanted off and treated with a soluble sulphide, e.g., sodium 
sulphide, in order to precipitate metals other than zinc, a 
certain proportion of the zinc being precipitated at the 
same time. After standing for a short time the liquid is 
filtered. The filtrate contains zinc salts alone, which may 
be obtained in a pure state by evaporating off the ammonia. 
If ammonium carbonate be used, pure zinc carbonate is 
obtained. If hydrated sulphide of zinc be required, the 
ammoniacal solution is completely precipitated by a soluble 
sulphide.—(See also Er. Pat. 315,838, 1901 ; this Journal, 
1902, 1457.)—T. F. B. 

Copper from its Ores Process and Apparatus for 

Extracting -. Von Gemot Copper, Ltd., and A. von 

Gernet. Eng. Pat. 24,360, Nov. 6, 1902. 

Tiie ore is roasted on a hearth connected with an inclined 
tube down which water is flowing. At the upper end of 
this tube the sulphur dioxide comes into contact with crude 
copper oxide (from a previous rousting) and the solution of 
copper sulphite formed in the presence of excess of sulphur 
dioxide, flows down this inclined tube into a vessel. 

The resulting sulphite solution may be evaporated, to 
expel excess of sulphur dioxide, and precipitate copper 
sulphite which is roasted and reduced in the usual way ; or 
it may bo treated with excess of sulphuric acid, and subjected 
to electrolysis.—T. F. B. 

Coal and other Substances [Ore Dust] ; Binding Material 

for - , and Process of Producing same. I), de Vulitch. 

Eng. Pat. 2307, Jan. 28, 1902. II., page 201. 

Stagwool s Manufacture of -. W. P. Ingham, Bed car. 

Eng. Pat. 3331, Feb. 10, 1902. 

The slag is melted in a regenerative reversing furnace, 
which is provided with a spout and means of tilting to pour 
the molten slag from the spout, adjacent to which is a 
steam jet; the molten slag is poured from the furnace and 
blown direct into the wool-house, the furnace being heated 
during the entire process. (See also Eng. Pats. 23,670 & 
25,468 of 1897 ; this Journal, 1898, 1052.)— T. F. B. 


United States Patents. 

Cast Iron; Process of Converting -, into Steel or 

Malleable Iron, and the Product so obtained. J. A. 
Hunter, Bradford, Pa. U.S. Pat. 719,117, Jan. 27, 1903. 

Cast iron is strongly heated, hut not to its fusing point, 
and is then subjected to the action of gases evolved by 
heating a mixture of two parts of nitric acid with three 
parts of sulphuric acid, by volume 5 or to the action of a 
semi-liquid mixture of the acids with an inert substance, 
such as sand.—E. S. 

Precious Metals; Process of Separating - ~,from Matte. 

E. It. Carpenter, Denver, Col., Assignor to J. H. Berry, 
Detroit, Mich. U.S. Pat. 718,601, Jan. 20, 1903. 

Ikon is dissolved in the molten matte, which is then “ sub¬ 
divided into smooth shot-like grains” for treatment in a 
lead bath “ maintained at a temperature insufficient to fuse 
matte, but sufficient to cause absorption of the precious 
metals from it.” Compare U.S Pats. 718,087-8-9; this 
Journal, 1903, 147,—E. S. 

Gold-Extracting Process. T. B. Joseph, Merour, Utah. 
U.S. Pat. 718,683, Jan. 20, 1903. 

Gold and silver ores are subjected to the leaching action of 
an aqueous solution of potassium cyanide f and calcium 
hydroxide, carbon dioxide gas being forced into the solution 
with compressed air, or other oxidising agent.—E. 8*' 
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Smelting Furnace. F.B. Pettengffi and K. Nicholson, 
Assignor* to Oil Blast Furnace Smelting; Co., Los 
Angelas, Cal. U.S. Pat. 718,726, Jan. 20, 1008. 

Tar, .malting chamber is lined with spaced water tubes 
competed to hollow “ headers,” with firebrick between the 
tabes, in connection with a combustion ohamber similarly 
lined.—E. S. 

Furnace for Treating Metals. H. 1). Hibbard, Plainfield, 
N.J. U.S. Pat. 718,760, Jan. 20, 1903. 

See Eng. Pat. 4917 of 1901 1 this Journal, 1902, 310. 

—-E. S. 


placed as to revolve eccentrically as comparted with the 
curve of the pockets, with tho result that the gulp passes 
through a gradually narrowing space under eacByoylmder 
until it emerges and passes to the next cylinder. \At the 
bottom of each trough there is a layer of merourjr, which 
cau be ruu off at will into a channel beneath. TheNuulp 
flows out between amalgamated copper plates at the opposite 
eud of the puu. The whole is mounted on screw-supportV 
by which the angle of inclination of the apparatus cau b<^ 
altered.—W. G. M. ' 

Mattes and Crude Metal; Process and Apparatus for 

the Industrial Treatment of -. II. G. Ihofehron 

anil B. de Saint-Seine. Er. Pat. 321,392, May 24, 1902. 


Blast Furnace. L. Bentley, Assignor to L. P. Eieser, both 
of Columbus, Ohio. U.S. Pat. 718,945, Jan. 20,1903. 

The downtake has an upwardly leading portion, with 
inward dust-arresting projections, having inwardly inclined 
upper sides and horizontal lower sides. The downtake is 
prolonged downwards into a wider cylindrical portion con¬ 
stituting a dust-trap, having an explosion or “bleeder” 
valve beneath ; and from the upper part of the cylinder, 
outlet flues pass upwards and then downwards into !i low- 
lying flue, which is substantially in the same horizontal 
plane as the inlet eud of the downtake.— E. S- 

Ore Concentrator. F. L. Bartlett, Denver, Col. 

U.S. Pat. 718,970, Jan. 27, 1903. 


I Co 51 panE Eng. Pat. 10,101, May 15, 1901; this Journal. 
1902, 862.—VV. G. M. 

Aluminium; Solder specially applicable to -. (Mrs.) 

E. E. Neild and E. Campbell. Er. Pat. 321,677, June 2, 
1902. 

See Eng. Pat. 4713 of 1901; this Journal, 1902, 970. 

—-YV. G. M. 

XI—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

I (A.)—ELECTRO-CHKMISTKY. 


The ore concentrator consists of a laterally inclined shaking 
table having a number of shelves arranged at descending 
levels. Launders are arranged for discharging the overflow 
from the lower edge of each shelf on to tho next. lower 
shelf, and each shelf is provided with longitudinal “ riffles ” 
gradually anil slowly decreasing in height irom the upper 
end of the table to a point near the lower end, und thence 
tapering abruptly to the lower end of tho table.—K. S. 

Ore Concentrator. C. Brown, Bishop, Cal. U.S. Pat. | 
719,181, Jan. 27, 1903. 

A circulaic dish-shaped table, having a hollow shaft leading 
from its centre, is so supported that it may be tilted at ; 
right angles to the direction of oscillation, and means are 
provided for giving it a step-by-step rotation. The table 
has a series of radiating strips, curved continuously in one 
direction, and highest at their lower ends adjacent to the 
shaft opening, and tapering, and merging into the surface 
of the table at their outer ends.—E. S. 

Ore Amalgamator. J. E. Sutphen, Assignor to Newton 

Reduction Co., both of Albany, N.Y. U.S. Pat. 719,161, 

Jan. 27, 1903. 

The claim is for “ the combination of a stationary cylinder 
or shell having paddles arranged to revolve therein, adapted 
to pass through mercury contained in the lower part of the 
cylinder or shell, and carry it up to various points of dis¬ 
charge through the material under treatment, with arms 
swinging loosely from a shaft through such cylinder or 
shell, and carrying at the upper end of such arms, a float, 
and at the lower end thereof a silver plate adapted to 
prevent violent agitation, jar and concussion of the material 
and the mercury, and for laid silver plates to eome in 
contact with the mercury.”—E. S. 


Potassium Chlorate; Reduction of Reputed Electrolytic 
——. A. Broehet. Comptes reud., 1903, 136, 155— 
157. 

Bancroft (Trans. Amer. Electrocliem. Soc. 1, 65) and 
Burrows (this Journal, 1903, 32) have recorded au apparent 
electrolytic reduction of potassium chlorate with a copper 
anode, with the production of a much greater quantity of 
potassium chloride than the equivalent of hydrogen set free 
at the cathode. The author confirms this fact, but regards 
the- brown deposit also formed, not as pure cupric oxide, 
hut as it mixture containing cupric oxide, metallic copper 
and a little chloride. 

In the electrolysis of an alkali salt with a soluble anode, 
the normal series of reactions consists of the formation of a 
Halt of the metal, the precipitation of the hydroxide from this 
by the action of the alkali set free at the cathode, and the 
reduction of the hydroxide to the metal by the hydrogen, the 
sum of the chemical reactions being nil. In the electrolysis 
of potassium chlorate with a copper anode, there proceeds, 
along with the above normal series, an abnormal series of 
reactions of a purely chemical nature, depending on the 
reduction of the chlorate by the presence of the metallic 
copper, as for instance: Uu(C10 a ) 2 + OCu = CuCI 2 + 6UuO. 
Such reactions take place readily at the temperature of the 
water bath without electrolysis, cuprous oxide being first 
formed, which reacts with the cupric chloride and chlorate 
to precipitate basic salts. Iu the electrolysis of potassium 
chlorate, however, the normal series takes place simul¬ 
taneously, and the basic chlorides are decomposed by 
the alkali and partly reduced to metallic copper by the 
hydrogen; no true electrolytic reduction of the potassium 
chlorate occurs.—J. E. B. 

Hydrogen Peroxide ; Decomposition of ——, by Electro¬ 
lytic Hydrogen and Oxygen. S. Tanatar. Ber.,36, [1]> 


French Patents. 


199—202. 


Steel-Castings ; Process for producing -, by a second 

Fusion. R. Gros. Er. Pat. 821,600, May 14, 1902. 

The steel is remelted in a cupola provided with several 
rows of tuy&res served at a higher blast - pressure than 
is customary for iron cupolas.— W. G. M. 

Amalgamation j Apparatus for - . J. J. Hill. Fr. Pat. 

321,258, May 20, 1902. 

The pulp flows across a series of traversed semi-oylindrickl 
pockets, in each of whieh is an amalgamated copper 
cylinder with longitadinal strips of a metal that does not 
amalgamate. These cylinders are mounted so that they 
rotate hader the acrion of ’the flour of pnlp;andthey are so 


Htphogen peroxide is not directly formed by electrolysis. 
Its appearance during -the electrolysis of sulphuric acid, 
carbonates aud orthoborates is due to secondary reactions. 
On the contrary, free hydrogen peroxide is decomposed 
when solutions of alkalis or acids are electrolysed. By 
electrolysing in series, solutions of sulphuric acid alone, 
aud of sulphuric acid mixed with hydrogen peroxide, it was 
found that both the hydrogen and the oxygen reacted on 
the peroxide, to an extent increasing with the proportion of 
peroxide. When this reaches 3 per cent., the action of the 
evolved oxygen is quantitatively complete j that of the 
hydrogen is so too when the solution contains .6 pet 
cent, of peroxide. The equations are : —H,+ H,Oj"-2HaO ; 
O + HjOi*- H,0 + Oj. That the action of the oxygon does 
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not take pltySe through the formation of ozone, when 
Oj + H 5 O a =iljO + 20., is shown by the fact that the volume 
of oxygen liberated in the peroxide voltameter ia not 
4/3, but double that liberated in the other voltameter. 
The amount of oxygen liberated from the peroxide is 
independent of the nature of the electrolyte (HjS 0 4 , HN0 3 . 
H 3 Pl5 4 ,NaOH) with which the peroxide is mixed; so that 
thy'reaction is caused, not directly by the anion, but by the 
secondarily liberated oxygen. Strong sulphuric acid 
(2 vols. HjS 0 4 + 1J to 2 vols. of the diluting liquid) appears 
to protect the . hydrogen ptroxide from those reactions, 
especially from oxidution ; an observation in accord with 
that of Uerthelot and Richarz. The reaction occurs more 
readily with lnrger electrode-surface aud with weaker 
currents—,1. T. 1J. 

Lead, Nickel, and Bismuth ; Elect roly tical/y farmed Per¬ 
oxides of -. A. Bollard. Comptes rend., 13fi. f41, 

229—231. ’ L J i 

When a very concentrated solution of lead nitrate (IOgrrae. 
of lead as nitrate in 300 c.c., with 12 c.c. of nitric acid of 
' ®P- gr. 1 - 287, with an amount of cupric nitrate equivalent 
to 10 grms. of copper) is electrolysed, the deposit on the 
anode has very nearly the uomposiiion 1’bOj, the factor 
necessary to conveit the weight of the deposit into the 
weight of the lead it contains being 0-801 (against 
0-866 for PbOj). As the concentration decreases, however, j 
the proportion of oxygen in the deposit incrcuses (or that 
of lead decreases), the factor, when in the same bulk of 
liquid there is only 0-0106 grm. of lead instead of 10 grms., 
being 0-740. Whether thio is due to the admixture of 
1 ’bO,, with varying proportions of a single higher oxide, or 
to a series of peroxides, is not yet decided. 

Nickel, from tin alkaline pyrophosphate solution made 
acid by means of chromic acid, also gives on electrolysis 
(0-05 grm. of nickel in 300 c.c., at 7o° C.) a peroxide of ; 
formula Ni0 4 , stable up to 170°C.; and bismuth as sulphate 
(0-05 grm. of bismuth in 350 c.c., containing 20 c.c. of 
nitrio acid of sp.gr. 1-287 and 40 grms. of crystallised 
■copper sulphate) gives a lemon-yellow peroxide. Rid)-, 
stable up to 180“ C.—J. T. 1). " 

Acid, Hydrocyanic; A New Electro-chemical Synthesis 

of -. J. Gruszkiewlcz. Zeits. f, Elektrochem., 1903, 

9, [4], 83—85. 

By passing a rapid torrent of sparks from an induction 
coil between platinum wire terminals placed close together 
in a glass vessel through which a mixture of carbon 
monoxide, hydrogen, aud nitrogen was flowing, hydrocyanic 
■acid was formed, and could be absorbed by passing the 
mixed gases through potash solution. When a mixture of 
the composition, 33-34 CO, 30 H, and 16-66 N, is used, no 
HCN appears to be formed. If, however, the volume of | 
■carbon mouoxide is increased at the expense of the hydro¬ 
gen, so that the mixture becomes 38*44 CO, and 42-34 H, 
and 19-32 N, expressed in volumes per cent., the reaction is 
marked and increases rapidly until the percentage of carbon 
monoxide by volume is from 49-8 to 52-44, the ratio of 
CO .- N being 2 :1. The rapidity of formation is then ten¬ 
fold what it is when the percentage of Ditcogen is 38-4. 

In ono experiment with 54-6 CO, 20-5 H and 24-9 N. 
0-0864 grm. of potassium cyanide ( = 0-0151 grm. HCN) 
was obtained in ono hour, the quantity of mixed gases 
passed over the spark area being 3 litres. This is equivalent 
10 0-4 per cent, of hydrogen cyanide in the escaping gases. 
The cheapness of the constituent gases (water-gas, Dowsou- 
gas, &c.), encourages the hope that the process may lie 
industrially successful.—W. G. M. 

BismuthElectrolytic Determination of -, and its 

Separation from other Metals. A. L, Kammcrer. XXIII— 
page 230. * \ 

English Patents. 

Liquids 1 Electrolysis of —-. [Liquid Conductor .] H. II. : 
Hake, London. Prom G itumbaldini, Grosseto, Italy. 
Eng. Pat. 2376, Jan. 29, 1902. " [ 

Instead of employing porous partitions, ia the electrolysis i 
of liquids of various natures, the latter may be maintained j 


separated by an impenetrable partition, an upper stratum 
of a specifically lighter liquid being provided as conductor 
iu_ direct contact with the others, and prevented from 
mingling with them by their different densities. Tho 
electrodes which are placed in the two lower liquids hire 
connected above the partition, and the apparatus is so 
constructed that the lower liquids can flow uninterruptedly 
into and out of the corresponding divisions without any 
mingling with the upper liquid taking place.—G. 11. R. 

Batteries ; Two-fluid Electric -. J. W. Mackenzie, 

London. From La Hoc. Acou. L’Eclairage Elect, sans 
Moteur, Brussels. Eng. Pat. 5018, Feb. 27, 1902. 

An independent carbon of the same sbapo as the zinc 
electrode is placed opposite each face of the latter, so as to 
“equilibrate” the actions of the battery. One form of 
battery is described in which the * zinc electrode is a plate 
placed between two carbon electrodes composed of thin 
layers rtf carbon arranged perpendicularly to the surface of 
the zinc, and whilst presenting a much larger total surface 
than the latter, they do not exceed its outline.—G. II. R. 

Storaye Butteries. [Active Material .] W. E. Winship, 
Sau Francisco, Cal. Eng. l»at. 12,857, June 5, 1902 ’. 
St-e U.S. Pat. 703,875, 1902; this Journal, 1902, 1031. 

—G. II. R. 

United States Patent. 

Water Purifier [ Electrical ]. J. Johnson and C. Mumm. 
U.S. Put. 713,935, Jan. 20, 1903. XVIII. B., page 226. 

French Patents. 

Electrode ; Lamp-ldack -. 0. A. von Welsbach. 

Fr. Pat. 321,330, May 21, 1902. 

See Eng. Pat. 19,468 of 1901; this Journal, 1902,1282. 

—G. II. R. 

Chlorides ; Electrolysis of Alkali -. II. Ciienod and 

C. Fournier. Fr. Pat. 321,422, May 26, 1902. 

To avoid the simultaneous formation of oxygenated com¬ 
pounds of chlorine when producing chlorine and caustic 
soda by electrolysis, a solution of the salt to he electrolysed 
is maintained in a small cell between the cathode and anode 
liquids, the former of which circulates thtough several 
superposed compartments, the fresh salt solution being fed 
in at the top, and the concentration of the soda increasing 
as it passes downwards, so that the differences of pressure 
borne by the intermediary liquid, aud by the cathode liquid 
in tho various compartments, increases at the same time as 
the amount of soda. The intermediary cell, into which the 
electrolyte is led at a sufficiently raised temperature, con¬ 
tains a metallic peroxide in order to prevent the formation 
of combinations other than those which reconstitute the 
electrolyte. The intermediary cell may also be formed of 
discs ot asbestos, or similar material placed above each other 
and compressed. A central perforation forms the anode or 
cathode compartment, and a series of separate perforations 
constitutes the intermediary cell.—G. H. R. 

Colours of Carpets, Tapestries, Process for Revivi¬ 
fy in y the - . M. Losson. Fr. Pat. 321,444, March 

27, 1902. V., page 211. 

Water/ Apparatus for the Purification of — —, by Elec¬ 
trolysis. J. S. Zerbe. Fr. Pat. 321,576, May 29, 1902. 
XVIII. B., page 226. 

(B.)—ELECTRO-METALLURGY. 

Galvanised Irons Comparative Tests for Hot and Cold 

-. [Elects ic Zinciny and Hot Galvanising.'] C. 

Richter. Electrochem. Zeits., 1902, 9 , [8], 161—164 ; 
[9], 184—186 ; and 1903, 9 , [10], 208—215. 

Within recent years the eleelrolytie galvanising or zincing 
process has made much progress. Eleotrolytio plants 
using several hundred thousand amperes are now in opera¬ 
tion. The author, however, dissociates himself from the 
view that the eleotrolytio or cold galvanising process will. 
ultimately completely replace the older hot. galvanising 
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process. In covering iron with a thin film of zinc, it is 
necessary to distinguish objects which are preferably 
treated by the hot process i objects which can be treated 
either by the hot or by the cold process, and where conse¬ 
quently a competition between the two is tendered possible; 
and, lastly, such objects as can be coated, and only coated, 
in a rational way by the cold process. 

The author considers that the electrolytic process would 
make still more rapid progress if it were not impeded by 
the lack of proper methods for testing the products in each 
case. 

At present the methods of testing the quality of plated 
goods is in a very undeveloped condition. When tests are 
made at all they are usually confined to a statement that 
the particular mateiial was exposed to the atmosphere of a 
laboratory, &e. for a specified time, and did not show signs 
of rusting, or that it was buried in the earth or subjected to 
the action of certain liquids, or bent or deformed in certain 
ways without showing any ill effects. 

To be of value at all, the tests, whatever they are, ought 
to be comparative. The author suggests generally that 
comparisons should he instituted between the following five 
groups of properties. 

A. Geometrical and optical properties of the metallic film , 
comprising— 

1. Form. 2. Colour. 3. Lustre. 

B. Mechanical properties of the film with, and without, 
reference to the matei ini coated, comprising — 

4. Hardness. 5. Continuity. G. Elasticity. 7. Tensile 
streugth, 8. Adhesion. 

C. Chemical and Electro - chemical properties of the 
plating, with, and without, reference to the object plated, 
including— 

9. Chemical composition. 10. Power of resisting 
corrosion. 11. Protective power. 

D. Thermal properties — 

12. Coefficient of contraction and expansion. 

E. Change in properties of the plated material — 

13. Any alterations in the properties of the material 

after treatment. 

Some of these properties, or changes of properties, are of 
more anil others of iess importance; all, however, are 
dependent on the conditions of the surface of the metal to 
be coated, and on its nature, as well as on the method of 
preparation and subsequent treatment. 

The author then discusses in great detail the fundamental 
principles relating to each property which may be utilised 
as a basis for setting up a rational system of comparative 
tests for plated goods in general —.1. 8. 

English Patents. 

Decarbonising Cast Iron Articles; Method of and Appa¬ 
ratus for -. B. II. Thwaitc, Westminster. Eng. 

Pat. 179, Jau. 3, 1802 . 

The articles to be decarbonised are heated in an electric 
furnace to a bright red heat, and subjected to the action of 
carbon dioxide at considerable pressure.—T. F. B. 

Furnaces ; Electric -. P. L. T. Heroult, I.a Praz, 

France. Eng. Put. 3912, Feb. 15, 1902. 

The furnace comprises a well of refractory material in 
which is effected the reduction'of the ore fed into it at a 
high temperature. There is a carbon crucible at tbe 
bottom of the furnace, and a carbon block at tbe top, uud 
the current is conducted from one to the other through the 
■coke or other fuel which fills the well below the upper 
block, and is constantly led through a passage above. 
The oro is heated in an adjacent preparatory furnace by 
the hot gases produced by the reduction, and is then fed 
into the mass of fuel in tho well of the furnace. A block 
of carbon ut the lower end of the inclined floor of the 
preparatory furnace is arranged to prodnee a short circuit 
between itself and the carbon block which forms the upper 
side of the mouth ; or the passage through which the coke 
h fed may open through the ce'ntreof a broad carbon plate 


connected to one of the conductors, and which forms the 
top of the well of tbe electric furnace, the other conductor 
beiug connected to the carbon crucible.— G. U. li. 

United States Patents. 

Oxides; Method of Reducing Metallic ——. E. G. 
Acheson, Niagara Falls, N.Y. U.S. Pat. 718,891, Jan. 20, 
1903. 

The mixture of carbon and the oxide to be reduced are 
heated in an electric furnace in which the conductor, which 
is composed of carbon, is protected by a coating of refractory 
carbide (compare following abstract).—T. F. It. 

Furnace ; Electric -. K. G. Acheson, Niagara Falls, 

NX IJ.S. Pat. 718,892, Jan. 20, 1903. 

The carbon conductor of the furnace is provided with a 
protective coating of refractory carbide, the coating ex¬ 
tending over the whole surfucc of tho conductor whioh is 
exposed to the action of the substance to be heated. 

—T. F. B. 

Tin from Tin-Scrap; Recoverg of - . It. II. Gonld : 

Surbiton, Assignor to C. G. Lais, London. U.S. Pat. 
718,927, Jan. 20, 1903. 

Tix-scrap is used as the anode in a cell, in which the 
cathode is composed of sorno material electropositive to tin 
and iron (e.g., carbon). Brine is used as tlie electrolyte, 
and a current is thus generated which it employed to 
deposit the tin from more scrap in another cell on un 
iron or tin cathode, brine being used as the electrolyte as 
before. —T. F. B. 

French Patent. 

Steel IFire*; Process and Apparatus for the Continuous 

Tempering of -. bg Means of an Electric Current. 

V. E. Pri-tot aud E. Verschavc. Fr. Pat. 321,332, 

I May 21, 1902. 

The apparatus consists of a bench for tho heating of tho 
wire by its passage between two pincers connected with a 
; source of electricity. The wire becomes red hot as it passes 
between them, and is carried into the tempering bath, from 
which it passes to another bench supplied with pincers 
; which reheat tbe wire by the current passing through them. 
The wire may also be heated to the desired temperature by 
its passage through a tube borne by the pincers conducting 
the current, the apparatus being provided with rheostats 
; which regulate as required the respective temperatures of 
the heating before and after the tempering.—G. II. B. 


XII-FATS, OILS, AND SOAP. 

Oils ; Action of Dilute Mineral Acids on - ; Sources of 

Error in the Benedict-Zsigmondy Method of Determining 

Glgcerin in -. \V. Herbig. Ghem. Rev. Fett- u. 

Harz-Ind., 1902, 9, [12], 275—278. 

The main results of the author’s investigation are em¬ 
bodied in the following conclusions:—(l) When a deter¬ 
mination of the liberated glycerin is required, Turkey-red 
oils should be decomposed in a flask into which tho reflux 
condenser is ground in, since substances yielding oxallo 
acid ou oxidation with alkaline permanganate are formed by 
; the action of the hydrochloric acid upon cork or rubber. 

(2) Olive oil aud probably the glycerides of saturated fatty 
| acids are relatively stable when boiled with hydrochloric 

acid for an hour, only about 3 per cent, of triolein being 
“ saponified.” (8) On boiling sulphonated oils with ■ 
dilute mineral acids, glycerin is split off in considerable 
quantity, in addition to tho quantitative liberation of the 
combined sulphuric acid. (4) The Benedict-Zsigmondy 
method of determining glycerin must be carried oat at the 
ordinary temperature, since fatty acids soluble in water also 
yield relatively considerable quantities of oxalic aoid when 
heated for a short time with alkaline permanganate. 

(3) Ether and unsaturated fatty aoid* in tile glycerin , 
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solution also introduce errors, since they yield oxalic acid 
■ even At tbfe ordinsfry temperature. (6) It is highly probable 
that'unsaturated hydrocarbon* of the series, C ll H !> + 1 , are 
also, attached by alkaline permanganate at the ordinary 
temperature -with the formation of oxalio acid.—C. A. M. 

Fats ; Influence of different Proteids on -. F. Pastro- 

vitcb and F. Ulzer. Bar., 1903, 36 , [1], 209—211. 

IhOTMMOH (Chem. Bev. Fett-u. Harz-Ind., 1899; 168, 181, 
201) was unable to obtain any evidence of the existence of 
ensymes in crude fats to account for the formation of free 
fatty acids. 

Duoiaux has asserted that in the decomposition of butter, 
amtjaonia is produced by the action of micro-organisms on 
the casein; but the authors’ experiments have not con¬ 
firmed this. In determining the influence of different 
proteids on fat (oleomargarine), the fat was melted at the 
lowest possible temperature, and stirred with a definite 
quantity of the proteid (with or without water), until solid. 
From 0-25 to 0-5 per cent, of the proteid (globulin, serum 
ilfklbumin, albumose, alkali albuminate, acid albumin and 
casein), was thus incorporated, and in some experiments 
1 per cent, of water. Each experiment was carriod out in 
, duplicate, one sample being exposed to diffused daylight, 
and the other kept in the dark. The acid value was deter¬ 
mined at intervals, the first determination being made after 
one week, and the last after 14 weeks. The results, given 
in. tabular form, show that in the absence of moisture 
there was hardly any decomposition iu fat containing the 
dry proteids. In the presence of 1 per cent, of water, the 
fat containing casein underwent considerable change, the 
aoid value rising in 14 weeks from O'88 to 3-44 when 
O'2S per cent, of casein was present, and to 10-27 in the 
presence of 0*5 per cent. 

The aoid value of the fat containing 0*25 per cent, of 
alkali albuminate, and 1 per cent, of water, under the same 
conditions, bad only increased from 0-89 to 1-05 in the 
dark, and to 1-81 in daylight. Speaking generally, how¬ 
ever, there was practically no difference between the amount 
of decomposition (as measured by the acid value) of the 
samples kept in daylight, and of those kept in the dark. On 
' the other hand, the Reichert-Meissl values of the fats after 
14 weeks were considerably higher in the ease of the samples 
exposed to the light, e.g., 0-17 as against 1*73.—C. A. M. 


Cacao Sutter [ Commercial ]-. 

XVIII, A., page 225. 


P. Pollatscbek. 


revolve' horfsOntal plates, each <5f which; has- finger-like 
divisions inclining downward^ towards' the igntre, to wfeich 


the liberated alcohols absorbing oxygen and forming the 
corresponding fatty acids, whilst the hydrocarbons are first^ 
transformed into alcohols and then into fatty acids, which 
form soaps with the alkali present.—C. A. M. 

Soap [Sq/I] ; Apparatus for Manufacture of ——. L. 
Marie tta ITsle and H. de Granville. Fr. Pat. 321,533, 
May 29, 1902. 

Tim apparatus consists of a boiler with a double bottom 
fended by steam', and contains two vertical Kht " 


United Status Patent. 

Fats i Process of Purifying -. ,T. Klimont, Assignor 

to E. Kbuner undSohn, Vienna. U.S. Pat. 719,014, Jan. j 
27, 1903. 

Tax fat is agitated with a concentrated solution of soda, 
then washed with water, und mixed with a solution of a 
compound of an alkaline earth metal. It is then filtered, and 
heated for a time to a temperature above 100° C _M. J. S. 

French Patents. 

Hydrocarbons of the Homologous Series, C n H., H + 2 , present 
in Petroleum and Vaseline ; Formation of Fatty Acids 

and Soaps from -. G. lteale. Fr. Pat. 321,510, 

.May 28, 1902. 

(The hydrocarbons are heated with cetin, spermaceti, or 
analogous substances iu the presence of concentrated alkali 
- solution. It is stated that the spermaceti esters are de- i 
composed into alkali salts of their respective fatty acids, I 


time required being 4 to 4$ hours.— C. A. I 4 , • . ■ ^ 

Soap for removing Grease from the Hands or- from 
Greasy Objects. Soc. P. Thibaud et Cie. Fr. .-Pat. 
321,676, .Tune 2, 1902. , " 

The soap consists of the following ingredients in the propprf 
tions mentioned : —Ammonium or sodium sulpho-ricinoieato 
(or a mixture of the two), 1,000 grins.; ox-gall, 75 gnus, f 
glycerin, ' 50 grms.; essential oil of thyme, 6 grins.; and 
colouring matter.— C. A. M. * 


XIII.—PIGMENTS, PAINTS; RESINS, 
TARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 4 

English Patent. 

Zinc Sulphide from Zinc Ores; production of \Hydrated 

-. V. Bermont. Eng. Pat. 6752, March 19, 1902. 

X., page 214. 

United States Patent. 

Pigment, and Process of making same. W. J. Armbruster, 
St. Louis, Mo., U.S.A. U.S. Pat. 719,073, Jan. 27, 
1903. ■ ' 

A mixture of barium sulphate and carbonate and zino 
hydroxide is obtained by mixing solutions of zinc sulphate, 
an alkali carbonate and barium hydroxide, with or without 
barium chloride.— M. J. S. 

(B.)—RESINS, VARNISHES. 

English Patent. 

Composition for Cleansing Paired, Varnished, or P utuncu 
j Surfaces and the like. E. T. \Vatkin, Upton Park, Essex, 
and W. II. Sjreiton, London. Eng. Pat. 16,548, July 
25, 1902. 

! Lemons, or other acid fruit (2 lb.), hydrochloric acid 
i (1 lb.), and water (4 lb.) are boiled to a thick paste 
and incorporated with oxalic acid (2 lb.) and black treaole 
i (3 lb.). When cold, butyric acid (1 fid. oz.) or other 
| grease-dissolving acid is stirred in, and the v&ole made up 
I to 1 gall, with water. 

The composition is applied to the surface, left for a 
sufficient time, and then washed off. —R. L. J. 


French Patent. 

Resin Varnish; Production of an Elastic -. S. Efrem.. 

Fr. Pat. 321,635, May 31, 1902. 

A coherent elastic preparation suitable for coating corks, 
or for covering the hands in surgical work, is obtained by 
adding a suitable proportion of_ an alkali soap and a disin¬ 
fectant {e g., formaldehyde) to'a solution of a mixture of a 
resin and a wax. (See also Bug. Pat. 12,450 of 1902 ; this 
Journal, 1902, 1469.)—C. A. M. 

(C.)— INDIA-RUBBER, &o. 

India-Rubber; Sources of ——. H. Hua. Rev. des 
Cult., 40 , 322—328, Fhann. J., 1908, 70 , [1700], 89, 

The author states that much confusion exists as to the best 
rubber trees of the French African Colonies. ZandUpkia 
eeneyahnsis has been given as the source of a good rubber 
from Senegal, which should have been attributed * to 

T La«J.!a 4>" A Th fl. awJ elan a* 4ke aAn^/sa Af a wnfekab 


* '■ 

" •{ iV iTj-' 


AND PATENT LITEBATTTBB —Cl. XIII. to XY. 


«*»• 


from- Brll)«z»Tifli l TTenolf' Qoijgh, derived front L. humilit, \ 
K. Sohnfc. A hepdeiotii is kaofrn in Senegal us Toll, in the j 
Soudan as.G 0 ta.jnid fa Guiuetf as Foe ; whilst L. sent- 
yalensisis xnOw]\ at Madd til Senegal, and aa Saba in the 
French Saudan. With £.. klainii, Pierre, a species which 
yields excellent rubber, there has been confused another 
species, EBieh’ farther south on the Guinea coast in Angola 
also yields good rubber This latter species, to which the 
author has given the name L. pierrci, Hua, has also been 
fouof in European herbaria under the name L. ovariensis, 
Beatty. -The four useful species of rubber-yielding plants 
itt the French African Colonies are L. heudelotii, L. klainii, 
'pitrrei, and L. humilis. — A. S. 

Rubber ; Vacuum-drying of Washed -. C. O. Weber. 

Gumrai-Zeit., 1903,17, [18], 397. 

Methods of removing moisture from wet sheets of washed 
fubber by gently warming them under diminished pressure 
have often been tried, but they are not generally successful. 
As long as the surface of the sheets remains damp, 
the evaporation of the water prevents the material from 
rising in temperature above the temperature of evapo¬ 
ration ; but immediately the surface has become dry, 
the water in the interior of the mass finds itself confined 
-within non - porous walls, and can only evaporate as 
it diffuses through the colloidal septum. Even if the 
pressure of the heating steam does not exceed 0 3 or 0-5 
atmosphere, the rubber is heated so strongly that hard 
varieties suffer considerably, while softer kinds liquefy in 
places, soiling the grids, and sometimes the oven itself. 
Naturally, materials which are in powder or porous can he 
dried by warming them under diminished pressure, but 
such an operation is essentially different from the desicca¬ 
tion of crude caoutchouc.—F. II. L. 


XIV.—TANNING; LEATHER, #LtIE..8IZE. 

Chrome Liquors; Method for Rapidly Determining the 
Tanniny Value of -. E. Stiabny* XXIII., page HU* 

English Patents. 

Leaching and Tanning Apparatus. C. M. Walter, 
Cinciun&ti, Ohio, U.8.A. Eng* Pat. 24,768, Nov. 11»‘ 
1902. 

Skk U.S. Pat. 713,542, Nov. 11, 1902; this Journal, 1902, 

! 1544.—It. L. J. 

Glue and Gelatin from Leather and Leather Waste; 

Manufacture of -. The Oheinische Diingerfabrik 

Vogtmann und Cie. Gessel. aud H. Weiss, Hilcnenbach, 
Germany. Eng. Pat. 22 ,738, Oct. 18, 1902. 

Chromk - leather waste is untanned by soaking in 
sulphuric acid (40 per cent, solution) for about 10 days* 
washed, and neutralised with lime, excess of lime being ^ 
removed by hydrochloric acid aud this neutralised by* - 
soda. The waste ;s then boiled for glue and gelatin. 
Vegetable or oil-tanned waste is soaked in alkali, neutralised, 
and boiled down.—K. L. J. 

United States Patent. 

Tanning Process. W. H. Philippi, BUrgel-Offenbach, 
Germany. U.S. Pat. 708,396, Sept. 2, 1902. v 

Hides or skins prepared as for ordinary tanning are 
immersed in liquors obtained by dissolving tar in turpentine 
j oil, pine oil phenols, or similar solvents. Superfluous tir 
I is removed by the aid of soap and warm water.—U. h. J. 


Pontianac [Rubber Agglutinant]. C. O. Weber. 

G u mmi-Zeit., 1903, 17, [18],3W> 

Pontianac, or " .lead Borneo,” is supposed to be a product 
Tlerived from the Dyera costulata ; but in the United 
States, where it is principally employed in caoutchouc 
mixtures, u considerable quantity of the material is obtained 
from the “falso” Castiltoa (C. tunu) of Centtal America. 
It is a resin-like solid substance, which is usually met with 
in the form of greyish-white -cakes or balls. After washing 
in hot water, it can be rolled into sheets ; but these full to 
pieces if hung up for dryiug. Pontianac (becomes sticky 
even at moderate temperatures, so that it cannot he rolled 
hot j but its adhesiveness renders it useful as an agglutinant 
when mixed with caoutchouc and a large proportion of 
mineral powders. When it is to be used in this way, 
Poutlanac is generally prepared by treating it with a little 
mineral oil am} magnesia. 

When washed, good Pontianac loses 18 or 20 per cent, 
of its weight, mostly moisture j aud its value rises from 
300—350 Mk. in the crude state to 360—420 Mk. per ton. 
Special care has to bo taken that the articles made from 
it are free not merely from the large pores which are visible 
to the naked eye, but also from the microscopic pores which 
pearly always occur in loaded goods, originating from the 
film of air adhering to the mineral loading agents. 

. —JF. H. L. 

• English Patents. 

Liquid Cement for Patching Cycle and Motor Tyree, 
Insulating Electric Wires, -ftc.- E. Blundell, Wem, 
Shropshire. Eng. Pat. 17,481, Aug. 8,19C2. 

Haw gutta-percha (16 oz.), carbon bisulphide (72 oz.) 
and eau de. Cologne ( 2 j oz.).—R.L. J. 

India-Rubber Substitute. W. Prarnpolini, San Luis, 
Mexico. Eng. Pat» 20,910, Sept. 25, 1902, (Under 
Internal. Conv., Feb. 6,1902.) 

Thb gum of Sunantherceas Mexicanus (otherwise “Yule,” 
“ Cotalm,” “ Yerba del Negro,Gaayule,” “ Jiguhfte,” or 
“Btfle ”) i» Vulcanised with iuiphur and Worked tip in the 
satterthaanbr aa real india-rubber.— -R.L. J. •». 


Fuenck Patents. 

Tanning and Dyewood Extracts ; Manufacture of—. 
A. E. Poyrassou. Addition, dated May 22, 1902, to 
Fr. Pat. 318,523, Feb. 8, 1902. (See this Journal, 1902, 
1462.) 

Tinfoil is added to tanning or dyewood extracts during 
their manufacture to precipitate dark-toned colouring 
matters developed during the process.— R. L, ,T. 

Tanning Extracts; Decolorising and rendering soluble —. 
La Maisou commerciale Fratelli Dufour, Geuoa, Italy, 
Fr. Pat. 321,335, May 22, 1902. 

See Eng. Pat. 11,502, May 20, 1902; this Journal, 1903, 
1146.—R. L. J. 

Soaking and Deliming Skins; Process and Apparatus 
for -. L. B. Castets. Fr. Pat. 321,331, May 31, 1902. 

The skins arc (a) placed in a drum rotating on hollow 
trunnions through which the “ soak-liquors ” may be dis¬ 
charged, anti after drumming in water for about one hour, 
(6) the liquor is drawn off, and (c) the goods are rotated for 
about | hoar in the damp condition. These three prooesses 
are repeated until washing is complete, each frssh lot of 
water beiug slightly warmer than the iast, whilst the density 
of each soak liquor is observed by hydrometers arranged on 
a gauge armpiece, until the density falls to about ®* 
when a final soaking for three hours is allowed with a brans 
drench if required.—R. L. J. 


XV-MANURES, Etc. • 

. *■ 

French Patent. 

Raw Phosphates, Rendering Soluble the Phosphoric Add 

contained in -, in Citric Acid, G, Hoy^npEtuL 

Fr. Pat. 381,337, May 24, 1902. . ; 

See Eng. Pat. 11,873, May 34, 1903 ; this Jottt*Mv lfp», 

lid*.—8.-8. 
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XVI.—SUGAR. STARCH. GUM. Etc. 

Sugar Herts; Action oj Nematoids on the Yield and 

Composition of -. H. Wilfarth and G. Wimmer. 

Zeita. Ver. deutsch. Znoker-Ind., 1903, [S04], 1—41. 

The author baa catriod out experiments on the influence 
of nematoids on sugar beets grown under different 
conditions of manuring, the results obtained being summed 
up in the following conclusions:—When the beets are ! 
plentifully supplied with nutrient material, the yield of j 
roots is diminished by nematoids, but the leaf formation j 
remains almost unchangrd, as also does the percentage of j 
sugar in the beets. If the other foodstuffs required by the 
roots arc supplied iu sufficient quantities, but the amount of j 
potash is diminished, tho action of nematoids in decreasing i 
the crop of beets is increased, and the sugar content is also 
largely diminished. The nematoids remove from beets all 
the important foodstuffs iu very considerable, aDfl about 
the same, propoitions, so that it it not tho potash alone, but 
the total manuring, which influences the yield. In the 
presence of only ismall quantities of potash, this is with¬ 
drawn from the beets by nematoids to such an extent that 
the roots present the appearance characteristic of an 
insufficient supply of potash, namely, low weight, small 
percentage of sugar, abundant formation of head, uud 
yellow and brown spots on the leaves j in this ease the 
diminished sugar content and the increase in the proportion 
of leaves are due solely to the insufficiency of potash. It 
may be possible, by a suitable excess of manure, to prevent 1 
diminution of the yield of roots by nematoids, but this 
would, of course, be uneconomical. If, in a field strongly 
infected with nematoids, a low yield and a small percentage 
of sugar are observed, it may almost certainly be concluded 
that the soil contains insufficient potash, and this may also ! 
be shown by the abovo-mentioned appearance of some of 
the heads ; should these phenomena be noted early enough, 
a light top manuring of salts containing a high proportion 
of potash should be administered.—T. H. 1’. 

Sugar; Colour Test for Traces of M. Ventre-Pacha. 

XXIII., page 231. 

English Patents. 

Sugar-hearing Materials; Process of Purification of -, 

and Cleansing Compositions therejor. C. A. Spreckels 
and 0. A. Kern, New York. Eng. Pat. 24,569, Dec. 3, 
1901. 

She U.S. Pat. 698,150, April 22, 19C2 ; this Journal, 
1902, 715.; U S. Pats. 699,933 and "00,099, May 13, 1902; 
this Journal, 1902, 784. U.S. Pat. 703,219, June 24, i 902 ; ; 
this Journal, 1902, 982.—T. II. P. 

Centrifugal Separators [Sapor]. F. Ham pi, Elbe Teinitz, 
Austria. Eng. Pat. 13,547, June 14, 1902. 

To enable the separator drum to be emptied periodically 
and closed again without stopping the apparatus, the drum 
is made of truncated conical lorm, and connected at the top 
to the driving shaft, while the bottom of the drum consists 
of a separate disc longitudinally movable on the said shaft. 
The drum is emptied automatically, with or without the aid 
of mechanical clearing devices, the disc being lowered by 
suitable means so that an annular discharge opeuiDg is 
provided between it and the sides of the drum. A brake 
mechanism, having two blocks adapted to act at diamet¬ 
rically opposite points, is provided to reduce the speed of ; 
the drum prior to the discharge.—R. A. 

I 

Alcohol and Yeast; Production of -, from licet Resi¬ 

dues [ Molasses ], Beetroots, und other Amylaceous 
Material. J. Effronl. Eng. Pat. 19,354, Sept. 3, 1902. 
XVII., page 223. 

Sugar Moulds. H. Passburg, Moscow. Eng. Pat. 17,177, 
Aug, 2, 1902. 

Claim is made for an improved sugar mould, for the 
production of grooved or Channelled plates, which may be 
asily broken into lamps or cabes, characterised by indented 
or recessed cross-walls c, being inserted in a box or frame 


a, and a bottom or base plato e, also an interchangeable or 
removable cover or hopper d. Fig. 1 is a longitudinal 
section through the mould, the bottom and cover of which 

Fig. 1. 


4L 



United States Patents. 

Sugar from Beets; J'rocess of Making -. F. Breyer, 

Kogel, Austria-Hungary. U.S. Pat. 718,692, Jan. 20, 
1903. 

This process consists in treating the beet chips with lime 
in such proportion that the diffusion product will be slightly 
alkaliue, subjecting tho lime chips to diffusion at a tempera¬ 
ture not above 50° C., defecating the diffusion products at 
the temperature at which they leave the diffuser by 
Admixture with a pulverulent and indifferent inorganic 
substance and by filtration, decolorising the defecated 
juices by means of lime at a suitable temperature (about 
100° C.) and removing the salts by boiling with char and 
filtering. The limed chips may be subjected to only n 
partial diffusion at a temperature below 50° C., the juices 
being then drawn off, and more lime added to the residues, 
which are then diffused at a higher temperature.—T. H. P. 
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Sugar ficM Beete; Procees of making White -. I.. 

Hirt, Grevenbroioh, Germany. U.8. Pat. 719,113, Jan. 

27, 1903. 

This process, for manufacturing a single quality of white 
sugar, consists of the following operations: Producing a 
concentrated beet-juice, enriohing it with dissolved sugar 
from a previous “ strike ”, and boiling it to form massecuite, 
part of the first molasses being in the meantime drawn into 
the vacuum pan ; crystallising aud purging the massecuite 
to produce white sugar, boiling part of the residual molaBscs 
and the ciairce together to give seconds massecuite, crystal¬ 
lising and purging tho latter to produce seconds sugar and 
molasses; returning the seconds sugar to the first massecuite, 
transforming the molasses into trisucrate of lime, converting 
this into monosucrate and adding the latter to the concen¬ 
trated beet-juice.—-T. H. P. 


! The prices follow the yields of extract; the fineness of the 
husk and the appearance are secondary matters. Most of 
the foreign barleys are capable of giving just as stable beer 
as the German. In Belgium a large quantity of raw grain 
is brewed, but in Holland the best beers are from pure 
malt. The pale top-fermentation lager beers are generally 
kept for four or five months throughout the summer by the 
retailers and are very stable. The bottom-fermentation 
breweries employ for their light ales only Californian and 
: Russian barloys. With old plant the yield in practice is 
never more than three per cent, lower than the laboratory 
yield, whilst with modern plant the two are practically 
identical; economies are only to be made by tiuding cheaper 
raw materials.—J. F. B. 

Hope, Value of, and Utilisation of -, in Practice. 

Woch. f. Brau., 1902, 19, [44], 664—665. 


French Patents. 

Syrups and Molasses ; Purification of -. M. Kowalski 

and 8. Kozakowski. Addition, dated May 23, 1902, 
to Fr. Pat. 315,737, Nov. 8, 1901. (See this Journal, 
1902,921.) 

This addition consists in mixing the phenol or other 
hydroxy-derivative, employed in the purification, with 
benzine, petroleum, benzene, toluene, or other similar 
hydrocarbon, the purifying action being thus intensified^ 

Sugar Juices; Defecation of -. T.achaux. Fr. Pat. 

321,353, May 22, 1902. 

In this process the sugar juice or syrup is subjected to a 
preliminary defecation by treatment with calcined phosphate 
of lime, especially that known as phosphated chalk, which 
is employed in small pieces, aud so acts as a filtering agent 
as well. After being used for this purpose, the material 
serves as a valuable manure, and may replace phosphates. 

—T. H. P. 

Molluscs; Process for Improving the Fcrmentability of 

_. A. Collette and A. Boidin. Fr. Pat. 318,297, Feb. 

1, 1902. XVII. page 224. 

Polarimeters and Saccharimeters; Impts. in P. 

Pellin. Fr. Pat. 320,503, April 19, 1902. XXIII., 
page 230. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Barleys ; Malting of German and Foreign -, and their 

Suitability for Brewing Purposes. K. Wiedling. Woeli. 
f. Bran., 1903, 20, [5], 52—54. 

In 1902 the Bohemian and some Hungarian barleys attained 
their full germinating power and were ready for malting in 
September. Most German barleys and other foreign sorts 
were not ready until the middle of Not ember, whereas in 
1901 they could he malted in October. One Roumanian 
barley only germinated to the extent of 85 per cent, even 
in December. The 1902 barloys on an average did not 
require so long a steep as the 1901 barleys. Owing to the 
cold wet summer of 1902, the barleys contained more 
moisture and had not so fine an appearance as in the 
previous year ; the corns, however, were more floury. In 
buying malting barley according to the germination test, it 
must be borne in mind that this test does not yield reliable 
results with new barleys before November. The differences 
between the results obtained by the method of steeping 
with aeration and those from the ordinary steep were not 
so marked in 1902 as in 1901. If barley which has been 
steeped by the aeration process be couched thickly on the 
floor in the first two days, it requires quite as long a timo 
for germination as that steeped in the old way. It is of 
great advantage to allow the grain to lie in the cistern for 
12 hours after running off the last steep-water, as the 
adherent water would hinder the respiration on the floor. 
With a 70 hours’ steep the author allows 80 hours under 
water and 40 hours without water. 

A table is given in which the average prices and yields 
of extract of various German and foreign barleys are given. 


In a paper, delivered before the 14th Annual Convention of 
the U.S.A. Brewers’ Union, Hantke advocates the 
substitution of quantitative tests in place of tho rough 
physical examination that is generally considered sufficient 
lor the valuation of hops. First and foremost, be 
considers the proportion of soft resins to be the determining 
factor, since on these the autiseptic and bitter properties 
of the hop mainly depend. Experiments are quoted to 
show that as uu antiseptic, the soft resiu ranks equal with, 
salicylic acid. Twelve per cent, of soft resin is fixed as the 
minimum. For the determination of tannin no exact 
method is available; good hops should contain not under 
2j per cent. As regards moisture, well dried hops should 
average 10 per cent. Samples containing moro than 12 per 
cent, are likely to deteriorate quickly; whilst hops with 
less than 9 per cent, of water break up very easily aud 
nmy be regarded as overdried, and therefore likely to have 
suffered loss of essential oil aud harmful alteration of the 
resins. The relative proportions of coagulable and soluble 
albuminoids might be an indication of value as to the 
ripeness of hops. Apart from this, certain albuminous 
constituents of hop contribute towards the "heading” 
properties of beer, whilst others may be the cause of a 
slight “gluten” turbidity, which is particularly likely to 
appear if the period of boiling has been insufficient. As 
regards brewery practice, Hantke advises the employment 
of the hop tearing and sorting machine, since the lupulin, 
leaves, and twigs require very different periods of extraction. 
The seeds should he rejected altogether, since they contain 
an injurious alkaloidal substance, and besides impart a 
rancid flavour to the beer.—II. T. P. 

Yeast; Influence of the Quantity Sown on the Quality 

of -. M. Delbrlick. Woch. f. Brau., 1903, 20, 

[5], 49. 

Starting from the observation that the quantity of yeast 
produced in a given volume of medium under similar 
conditions is independent of the quantity originally sown 
(see this Journal, 1903, 154), the author discusses the 
bearing of this fact upon alterations in the quality of 
the yeast obtained. Taking tho two extreme cases and 
neglecting the number of cells which die; when a 
minimum quantity of yeast is sown, the yeast is entirely 
rejuvenated and the crop consists almost entirely of new, 
young cells. The quality of this crop will be determined 
by the amount of available nutrient and the conditions 
obtaining during propagation. On the other hand, when 
the quantity of seed yeast is so large that no budding can 
take place, the crop will consist merely of the same colls as 
were sown; the influence of the nutrition and conditions, 
will be comparatively small, as the quantity of nutrient 
present will probably be fully sufficient to maintain the 
vital functions of the old cells. Between these limits lie an 
infinite number of stages comprising the ordinary conditions 
of the process of yeast propagation, and the factor of the 
quantity of seed yeast is of primary. importance in 
determining the quality and state of nutrition of the stock 
yeast of the brewery or distillery, and through it the course 
of the subsequent fermentations. Attention should be 
directed to this point when satisfactory result# are not 
obtained.—J. F. B. 
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Amylomyces Rouxii, a Fungus of Chinese Yeast s Mode 

of Growth and Reproduction of —. J. Turquet. 

Comptes Rend., 1902, 135 . [21], 912; and Wooh. f. 

Brau., 1903, 20, [5], 51—52. 

Calmette and subsequent observers have stated that 
Amylomyces Rouxii has only one method of reproduction, 
viz., by the ^formation of endogenous spores or conidia in 
the longitudinal direction of the mycelial threads. 

The author’s investigations show, on the other hand, 
that this fungus may reproduce itself asexualiy in two 
ways:— 

(1) By spores developed in sporangia which are carried 
at the ends of nnmerous branches radiating from the tops 
of stems which sprout from the mycelium ; this is the normal 
asexual reproduction of the genus Mucor. 

(2) By the formation of chlamydo-spores longitudinally 

in the mycelial threads; these are the endogenous spores 
or conidia of Calmette. j 

Tho first method of reproduction may be observed on j 
media which favour the development of the sporulating 
organs of the Mucorinse, such as carrots, boiled rice, 
orange juice and bouillon containing mannitol. On potato 
and beer wort gelatin the first method of reproduction is 
very rare and the second process predominates. The 
sporangia-bearing stems vary from 0-5 to 3 cm. in height ; 
the sporangia have a diameter of 10—15 p and are filled 
with a large number of very small spores. In saccharine 
liquids with plentiful access of air a thallus may be formed 
with branched threads which undergo a yeast-like budding. 
The formation of zygospores has not been observed. 
Amylomyces Rouxii belongs, therefore, to the genus Mucor, 
and should henceforth be known as Mucor Rouxii, its 
nearest relations being M. racetnosus and M. circineiloides. 
(See also Wehmer, this Journal, 1900, 839.)—J. F. II. 

Hydrolytic Enzymes; Influence of the Stereochemical 

Configuration of the Glucosides on the Action of -. 

H. Pottcvin. XXIV., page 233. 

Fermentations [Beer] at Elevated Temperatures. 

W. Windisch. Woch. f. Brau., 1902,19, [44], 664. 
Although for a number of years the author has recom¬ 
mended the adoption of higher temperatures at pitching 
and in the fermentation of (bottom-fermentation) beers, it 
is still the rule, rather than the exception, to carry on 
fermentation at very low heats, pitching at 4° U., and this 
particularly in the case of pale (Pilsen) beers. As a 
necessary consequence, the yeast receives a severe check 
at the outset, fermentation commences late and proceeds | 
slowly, there is greater risk of wild yeast and bacterial 
infection, and sometimes it is difficult to attain a sufficient ' 
degree of attenuation. The yeast, too, may be and often is 
permanently weakened, thus necessitating frequent changes. 

No adequate reasons can be adduced in support of cold 
fermentation. The claim, often advanced, that only by such ! 
means can proper flavour and condition be obtained, has j 
been proved groundless by the test of practical experience. 
As regards condition and character, beers fermented ai 
higher heats present no inferiority ; and there are positive 
advantages. Fermentation starts earlier and is completed 
in half the time, or less, than that usually required. On 
this account, and because of the healthy yeast development, 
any infection by wild yeasts or bacteria is more thoroughly 
suppressed, and the beers turn out more stable. — II. T. P. 

I Vines i Acetaldehyde in the Ageing and Sicknesses of -. 

A. Trillat. Comptes rend., 1908, 136, [3], 171—173. 

The oxidation of alcohol in presence of air takes place with 
the greatest facility, aided by the catalytic influence of 
various bodies, notably by contact with porous surfaces 
such at wood. During the process of ageing, the aldehydm, 
formed is modified in absence of air in cask or bottle; 
condensing with the alcohol with the formation of acetals, 
a reaction which is considerably favoured by certain 
catalytic agents, such as ferric chloride or tannin. Acetic 
acid resulting from more ■ advanced oxidation, likewise 
combines with the alcohol, yielding esters daring the ageing 
process. The aoetals contribute considerably to the bouquet 
of aged wines. 


Modifications due to infection by disease organisms may 
run parallel with the ageing procoss. A considerable 
increase in the percentage of aldehyde has frequently been 
observed under the influence of Myeoderma vini. In such 
cases acetals are not formed, and the free aldehyde takes 
part in different reactions. It may either combine with 
and precipitate the colouring matter of the wine in the form 
of a lake (“ casse ” disease), or it may be polymerised and 
resinified under the influence of the mineral salts of the 
wine, as in the case of tho disease known as “ bitterness,” 
especially if tho wine he deficient in atcohol and tannin. 

—J. F. B. 

Wines; Inversion of Sugar in Plastered -. G. Magna- 

nini and A. Venturi. Ktaz. sperim. agrar. ital., 35, 714 — 
726. Chera. Oentr., 1903, 1, [3], 186. 

Two different views, represented by the following equations, 
are held as to the reaction between the potassium bitartrate 
and the added calcium sulphate in plastered wines :— 

I. 2C 4 H.,0 6 K + 0aSO 4 - CaC.H/),, + 0 4 II (i O a + K 3 S0 4 
(Chancel). 

II. C 4 H,0 8 K + CaS0 4 = CaC 4 H 4 O 0 + KHS0 4 (Bussy and 
Buiguet). 

The authors have examined the question from the stand¬ 
point of physical chemistry, and show that the view of 
Bussy and Buignet is untenable from purely theoretical 
considerations. They have also directly determined the 
hydrogen ions in plastered wines by comparing the velocity 
of inversion of sugar (a) in plastered wines, and (6) in 
liquids of the same.” titre,” hut the acidity of which was 
due solely to free sulphuric acid. A sample of plastered 
wine with a dextro-rotatory power of 0 • 4° showed, after 
the addition of 10 grins, of sugar to 100 c.c., a rotatory 
power of +61 •2 ’, and, after heating for one hour at 70° C., 
and eooliug to 20 u C., one of + 59 • 5 ,J . ‘ On the other hand, 
a solution of sugar (10 grins, in 100 e.c.) of the same 
“ titro ” as the wine, but acidified with sulphuric acid, 
showed at first a dextro-rotatory power of 60 • 5°, but after 
heating for 15 minutes at 70° O., a lievo-rotatory power of 
6 • 3 ’. The slow inversion of sugar in plastered wines thus 
shows that large quantities of acid sulphates are not formed. 

—A. S. 

Cider and Vinegar; Effects of Fermentation on the Com¬ 
position of ■——. C. A. Browne, jim. J. Amer. Chem. 
Soc., 1902, 25, [1], 16—33. 

Thk author’s investigations consisted of a series of periodical 
analyses of the contents of a cask of apple juice extending 
over a period of more than three years from the time of 
pressing, and divided into stageB of alcoholic fermentation, 
acetic fermentation, and destructive fermentation, tables 
and curves being given. 

A Icoholic Fermentation. —I n the early stages there was 
a rapid fall in the percentage of saccharose, whilst the 
glucose and fructose remained practically constant. The 
period of greatest chemical activity was from the fourth to 
the seventh week, accompanied hv the greatest fall in the 
percentage of fructose and the greatest rise in the pro¬ 
duction of alcohol. The saccharose and glucose were 
completely removed during alcoholic fermentation, whilst a 
small amount of fructose remained unfermented j the 
fructose was considerably in excess of the glucose during 
the whole period. Fructose is the only important optioally 
active body present in fully fermented ciders. The other 
chemical changes comprised a gradual increase of the acetic 
acid and a decrease of the fixed or malic acid; the pectin 
or gummy matter precipitated by alcohol also decreased. 
The volatile esters, as shown by the saponification value of 
the distillate, increased up to the point corresponding with 
the maximum production of alcohol, and subsequently 
decreased as acetification set in. The yield of alcohol from 
the sugar was 88 per cent, of the theoretical quantity. Loss 
of alcohol is attributable to evaporation and loss with the 
evolution of carbon dioxide on the one hand, and to 
incipient acetification on the other. To prevent this, aider 
should be racked oft after primary fermentation, and the 
cask tightly banged. 

Acitic Fermentation. — The percentage of fixed acid 
oontinned to decrease, the decrease of fructose continued to 
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n slight extent, hut no further diminution took place after 
the acetic acid reached O'S per cent., owing to the inhibitive 
action of the acid on alcoholic fermentation. The practice of 
adding fresh apple juice to old vinegar stock is, therefore, 
a bad one, and accounts for the high percentage of reducing 
sugars often found in cider vinegar. The yield of acetic 
acid from alcohol was 89‘2 per cent, of the theoretical, and 
the yield of acid from sugar was about 80 per cent, of the 
theoretical. The greater part of the loss was, doubtless, 
due to evaporation both of alcohol and acid, the bung 
being removed during acetiflcation. 

Deterioration of Vinegar [“ Ooer-ageing ”].—On further 
standing with the bung out, the vinegar gradually lost its 
strength. The solids and ash increased, owing to concen¬ 
tration by evaporation, involving a loss of 30 per cent, of 
the liquid. The acetic acid decreased at the average rate 
of about 0-1 per cent, per week, the main cause being the 
oxidation of the acetic ncid by the acetic bacteria themselves. 
Examination of the “ mother ” before and during deteriora¬ 
tion showed, however, that the organisms concerned were 
entirely different, although belonging to the same class. 
In acetitication the “ mother ” consisted of Mycoderma 
deed, whereas in the deterioration the cellulose-forming 
acetifying bacterium, B. xylinum, was concerned. Deterio¬ 
ration was accompanied by a considerable increase in the 
cupric-reducing bodies and the hevo-rotation, far exceeding 
lhat due to concentration of the liquid. Two well-defined 
phenylosazones were isolated; one, in considerable quan¬ 
tity. recrystallised from dilute alcohol, melted at 
142 ”—143° C., and turned brown on exposure. Its com¬ 
position was that of a phenylhexosazone, and its melting 
point corresponded with that of for mom zone, derived from 
the products of condensation of formaldehyde ; its identity 
is not, however, established. The other osazone was 
obtained only in small quantity; it was insoluble in 
alcohol, and sparingly soluble in ether j it melted at 
240'—242 ’ G., and was identified as phenyldiacetyl osazone, 
derived either from diacetyl or from dimethyl ketol, 
CHj.CHOII .C LCH,, the latter being a cupric-reducing 
body, 'fhe fructoro had entirely disappeared. 

Hacking off and keeping the cask tightly bunged is 
recommended for preventing the deterioration of vinegar. 
Vinegar settlings were found to consist mainly of dead 
cells, pectin flocks, and unaltered apple starch.—J. F. B. 

English Patents. 

Brewing. II. A. Hobson, London. Eng. Pat. 2384, 
Jan. 29, 1902. 


UTERATUBB.— Cl. XVII.. 283 


; Fermenting and other Purposes; Vats or Vessels for — -. 

A. Weber, Fiachern, Austria. Eng. Pat 25456, Nov. 18, 

| 1908. 

In the construction of tanks of glass plates in whioh.wire 
fabric is embedded, the wire fabrie is caused to project 
| from tbe glass at the abutting edges of tho bottom and side 
plates and is embedded in the ooment filling between the 
outer wall of the vessel and the metal-carrier frame. Bolts 
are arranged extending through the joints between the 
! glass plates, the inuer heads of the bolts engaging over the 
edges of the plates and the hook-sliaped outer ends over 
rods secured in tho uprights and embedded in the cement 
filling. Wires may be arranged passing through tho 
uprights and extending round the vessel and serving as 
I cores for the cement. (Sec also Eng. Pat. 17,739 of 1902 ( 
this Journal, 1902, 1343.)—J. F. B. 

Non-intoxicating Beverage, and Process of making same. 
A. J. Boult, London. From Wahl and Henitts, Chicago, 
U.S.A. Eng. Pat. 26,588, Dec. 2, 1902. 

Malt is mashed, with or without malt adjuncts, in such a 
manner as to produce the smallest percentage of sugar 
compatible with complete conversion of tho starchy matters. 
The wort is run off from the mash, cooled, and submitted 
to fermentation without previously boiling it. The 
fermented wort is then boiled to expel tho alcohol, hops 
are added during the boiling, and the liquor is prepared 
for use by charging it with carbon dioxide,—J. F. 1). 

Distillers' Spent licsidues or Wash; Treatment of - . 

C. V. Thierry, Paris. Eng. Pat. 4008, Feb. 17, 1902. 

Gt.ycekin, nitrogenons compounds and saline products are 
recovered from distillers’ spent wash by feeding tho 
residues'continuously into a conduit or chamber, main¬ 
tained under vacuum, and heated, in such a manner that 
the wash will travel downwards during the operation with¬ 
out the assistance of mechanical devices. The walls of the 
vessel, inclined at a sufficient angle, form tho evaporating 
or distilling surface, and the stream of wash parts with 
nearly all its water and the whole of its glycerin before it 
reaches the bottom where it is discharged. A trap-box is 
provided to intercept any particles of liquid projected over 
with the vaporised distillate.—J. F. B. 

Phlegms, Wines, Fermented Wort, and Dilute Alcoholic 
Liquids; Process and Apparatus for Purifying ——. 
E. Guillaume, Paris. Eng. Pat. 5794, March 8, 1902. 


Finely-ground malt is first digested with water, in which 
hops have been boiled, at a temperature of about 130°— 
140° F., one-third of tbe clear wort is then run off and the 
malt is boiled with the remainder of the wort. The mash is 
cooled to 150° F. and about one-half of the wort which had 
been drawn off is returned to it. After agitating for half- 
an-hour and cooling to a still lower temperature, the 
remainder of the wort is returned and the whole wort is 
subsequently run off from the grains. The dilute sparging 
liquors from one brew ace utilised instead of water for 
boiling with hops and brewiug the next batch. (See also 
Eng. Pat. 4943 of 1901 j this Journal, 1902, 558.) 

—J. F. B. 


Beer of Top, Bottom, or Mixed Fermentation; Apparatus \ 

for Continuous Brewing of -. <}. Lefebvre, Annappes, 

France. Eng. Pat. 9990, April 30, 1902. ? 

See addition to Fr. Pat. 315,959 ; this Journal, 1903, 157. j 

—J. F. B. I 


Beer ; Production of “ Non-Deposit ”-, and Apparatus 

therefor. E. H. West, L. Chew, and F. Hogcrson, 
London. Eng. Pat 17,951, Aug. 15, 1902. 


‘ Non-dkcoSit beer ” is prepared by cooling the beer as 
received from the fermenting or settling tuns in a cooling 
apparatus, carbonating it by agitating it with carbon dioxide 
while still in the cooling apparatus, allowing the treated 
beer to stand in the cooling apparatus, until the solid matters 
are partly precipitated, and then forcing the beer from the 
cooling apparatus by mrimsof a “ top-pressure ” of sterilised 
air through a filter and bottling machine,—J, F. B. 


The alcoholic liquids arc diluted, if necessary, so that the 
amyl alcohol and other “ tail ” products may behave in 
distillation as “head” products relatively to the mixture of 
ethyl alcohol and water. The liquids are then fractionally 
distilled in a continuous column of sufficient power and 
number of shelves to enable tho products hitherto con¬ 
sidered as “ tail ” to be vaporised at the same time as the 
“ head ” products, so that to the bottom of this column 
there only comes a pure mixture of ethyl alcohol and water. 
The “ tail ” products are concentrated in a special trunk 
superimposed on- the distilling column by means of an 
artifice which consists in maintaining sufficiently low the 
alcoholometric degree of the liquid on all the shelves com¬ 
posing it by admitting at the top either wine or distillers’ 
fermented wort, or preferably hot water or low wines. 
In order to obtain the head products as strong as possible 
in alcohol, they are finally treated in a third, column, 
superimposed on the preceding one, from which the tail 
products are withdrawn at the bottom, and the head products 
from the refrigerator at tho top, both in the maximum 
degree of concentration. (Sec also this Journal, 1908, 
1343.)—J. F. B. 


Alcohol and Yeast; Production of - , from Beet 

Residues [Molasses], Beetroots, and other Amylaceous 
Materials. J. Effront, Brussels. Eng. Pat. ' 19454, 
Sept 3, 1902. 

Onb ton of molasses is dilated, with water in. a vessel, to 
a volume of 650—700 galls. A 10 per oent. solution of 
rosin (colophony), with 2-5 per cent of oanstiei pqtash, 
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is. added in quantity, ranging from 1 gall. 1 pt. to 3 galls. | 
3 pts.; 225 galls, of the mixture are then drawn off in I 
reserve, and the remainder is pitched with beer yeast; 
fermentation is started with aeration at 86° F., and when ! 
half the sugar is fermented, the reserved wort is returned j 
to the tun. The claims specify the use of fatty acids, j 
resin acids, fatty soaps or resins, and these bodies are said 
to be advantageous to the development of the yeast by 
changing the physical conditions and viscosity of the liquid. 

—J. F. B. 

French Patents. 

Beer/ Process ami Apparatus far Brewing -. 

Malotaux. Fr. Pat. 818,899, Feb. 21, 1902. 

The object of this invention is, by very fine grinding of 
the malt, to secure the maximum yield of extract. The 
difficulties of wort filtration are overcome by ceutrifuga- 
lising the whole mash after saccharification is complete. 
To this end the mash tun (provided with heating jacket j 
and rake machinery) is of conical shape below and termi- , 
nates in a wide pipe through which the mash is discharged I 
into a centrifugal placed underneath. The sparging of the 
grains is effected by a vertical spray pipe fixed closo to the 
wall of the drum, or by a central sprayer.—H. T. P. 

Beer j Improved Raw Grain Converter for Brewing -. 

The Conversion Company (Billings Machinery and 
Process), Ltd. Fr. Pat. 319,159, Feb. 28, 1902. 

In the old form of Billing’s converter, the raw grain is 1 
heated and mashed in a closed horizontal cylinder, being 
agitated during the process by revolving blades. In the ! 
new form—the subject of this patent—the rake machinery is 
entirely done away with, being replaced by air jets introduced 
all along the bottom of the converter. These jets com¬ 
municate with a common main conveying hot or cold air 
under pressure.—Ii. T. P. 

Beer ; Mashing Apparatus for Brewing -. Billet. 

Fr. Pat. 319,224, March 3, 1902. 

The mash tun, cylindrical in form, and provided with a 
false bottom, is suspended over and in the wort copper, 
resting on the rim of the latter by means of a projecting 
flange, in such fashion that the mash can l>e raised to the 
mashing temperature by the steam from water (or wort) 
boiling in the copper below. After mashing, the wort ami 
spargings are run into the copper and boiled with hops; 
and m order that the hops may be introduced, the mash tun j 
has to be lifted clear of the copper.—H. T. P. 

Molasses i Process for Improving the Fermentability of -. 

A. Collette and A. Boidin. Fr. Pat. 318,297, Feb. 1, 
1902. 

The inventors ascrilie the comparative unfermentability of 1 
molasses, not so much to its deficiency in yeast nutrients, 
at to the presence of heavy metals, particularly copper and 
iron | and their process consists in removing these metals 
by precipitation with phosphoric acid or other suitable 
reagent, followed by filtration. 

Excellent fermentations are stated to be so obtained, and 
in addition, certain malodorous constituents of the molasses 
are removed during the treatment.—H. T. P. 

Cider ; Special Process and Yeast for the Fermentation 

of -. Jacquemin and Alliot. Fr. Pat. 318,445, 

Feb. 5, 1902. 

The apple-juice is sterilised by heat, or by addition of 
potassium bisulphite, and is then Beeded and fermented 
with a pure cultivation of yeast. The yeast #ised was 
selected on account of its suitability for the particular I 
purpose, and occurs naturally on the epidermis of the 
sugar-cane (lie de la B&mion). It may readily be isolated 
and grown in quantity by known bacteriological methods. 
One of the claims relates to the manufacture of summer 
cider from apple-juice expressed in the autumn and pre¬ 
served by-the addition of potassium meta-bisulpbite. (See 
also this Journal, 1901, 928.)—H. T. F. 


Beverages [Wine, Cider ] j Apparatus far continuously 

Carbonating Atrated -. Drianoourt. Fr. Pat. 318,506, 

Feb. 8,1902. 

The apparatus comprises a cylinder, divided into three 
compartments, each fitted with a gas injector, in which the 
liquid is partially charged with carbon dioxide, then forced 
by its own pressure into:—(1) A small collecting vessel. 
(2) The saturator. The latter is a vertical cylinder of 
which the upper portion is occupied by a series of 
crenellated shelves, over which the liquid flows in a thin 
layer whilst under high pressure and becomes saturated 
with gas. (8) A filter press. (4) A collecting vessel. 
(5) A bottling machine.— H. T. P. 

Vinegar ; Apparatus for making -. Clement. 

Fr. l’at. 318,241, Jan. 30, 1902. 

A small tub, provided with aerating holes round its circum¬ 
ference about half-way up ; a cover through which passes a 
funnel tube reaching to the bottom of the vessel, and lastly 
a draw-off pipe. The apparatus is started with warm 
vinegar and wine, and more wine is added at intervals. 
When acetification is complete, a portion of the contents 
may bo withdrawn at intervals, being replaced by fresh 
wine so as to keep the vessel filled.—H. T. P. 

Distillation Apparatus [ Alcohol ] ; Improved Form of -. 

Avenarius. Fr. Pat. 319,111, Feb. 27, 1902. 

The distillation column is composed of cylindrical sections, 
superimposed and merely held together by overlapping 
rims and flanges, between which the internal shelves are 
jammed. Each shelf has a central rising tubulure, with 
loose cover resting on projections. The down-pipe passes 
through an aperture in the shelf, and is divided into two 
portions, each flanged at one end; and oue of these rests 
upon, the other hangs from, the shelf. In order to reduce 
the prime cost, the entire apparatus is constructed of irou, 
all the internal parts being surfaced with a protecting layer 
of acid-proof enamel.— H. T. I*. 

Alcohol ; Apparatus for the Distillation of -. Garrigou. 

Fr. Pat. 319,233, March 3, 1902. 

A particular application of the principle laid down 
in Fr. Pat. 319,232 (see page 203). The apparatus is 
composed of a shallow closed boiler for producing the 
heating vapour (alcohol'). On this rests the cylindrical 
distilling column, of which the lower portion is provided 
with four or more shelves and central down pipes. Over 
each shelf is fixed a hemispherical chamber, convex side 
uppermost, communicating on both sides of the column 
with an outside pipe leading to the boiler. The vapour 
from the latter passes up one of the pipes through the 
chambers referred to, and back through the other pipe, 
and a small cooler, to the boiler. The whole forms a 
heating contrivance of large surface. The upper part of 
the column is at first cylindrical, then tapers to a point, 
and is completely covered over by a double conical jacket, 
but separated from the column by insulating material. 
Below the jacket is a cooling tank, also insulated from the 
column. The apex of the latter communicates with a 
condenBiug spiral, arranged inside the jacket space and 
; the cooling tank already mentioned. Inside the conical 
i top of the column is another spiral which communicates 
with tho jacket space itself. Its lower end terminates just 
1 above the uppermost heating sphere, over which the liquid 
j under distillation is discharged, after having previously 
j been warmed by passing through the jacket space and inner 
I spiral. The distillate is condensed iu the outer spiral. 
Distillation may be conducted in vacuo, to which end the 
top of the column is connected to an aspirator, and the exit 
tube to a closed recipient.—H. T. F. 

Wines and other Liquids ,• Cellulose Filter for -. 

Prude. Fr. Pat. 319,029, Feb. 26, 1902. 

A closed cylindrical vessel, inside of which are two con¬ 
centric cylinders of filter-mass (cellulose), held in place by 
perforated partitions, the whole so arranged that the liquid 
filters through the outer and inner cellulose layers into the 
annular space between them.—II. T. P. 
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Liquids; Filtration of ——, especially Beers, Wines, and 
Brandies. Filter ttnd Brautechn. Masch. Fabr. vorm. 
L. A. Enzinger. Fr. Pat. 321,779, June 7, 1902. 

Fossil meal is heated in an autoclave with an aqueous 
solution of hydrochloric and nitric acids, the material is 
then freed from acid and washed, being preserved in a moist 
state nfler pressing out the excoss of water. This filtering 
medium is employed in filter presses, being distributed over 
the surfaces of the filter cloths by suspending it in water 
and admitting the liquid to the filter.—J. F. B. 

Distillers' Spent Wash ; Treatment of -. C. Sudre. 

Fr. Pat. 321,701, June 3, 1902. 


Meat-Extract; Process of Producing a Lght Coloured 

-. F.W. Howorth, London. From \V. liddle, Berlin. 

j Eng. Pat. 24,619, Nov. 10, 1902. 

The broth, after removal of albumin, is boiled with the 
j addition of hydrochloric acid to destroy the haemoglobin. 
i After malting alkaline and filtering off the precipitated 
[ phosphate of iron, the solution is again brought to its 
original acidity by means of hydrochloric acid. The iron 
may also he precipitated by adding calcium hydroxide, the 
; excess of the latter being removed by means of a current at 
carbon dioxide.—VV. P. S, 

United States Patent. 


Tug spent wash in an acid condition is allowed to flow by 
its own weight in a spiral path down a column containing a 
helical passage in which a vacuum is maintained and which 
is heated externally to a temperature of about 300° C. 
The water aud glycerin are volatilised by this treatment 
and the dehydrated residue containing nitrogenous matters 
is collected at the bottom. The steam in its spiral passage 
becomes superheated and thus assists in the volatilisation of 
the glycerin from the concentrated matter in the lower 
portion of the column. The vapour is then conducted to 
the top of another smaller similar column, ulso heated, in 
which it is freed from projected particles of the wash, 
before finally being condensed in a receiver. (See also 
Eng. Pat. 4093 of 1902, above.)—J. F. 11. 


XYIII.—FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(A.-)—FOODS. 

Cacao Patter [ Commercial ] -% P. I’ollatschek. Chem. 

Rev. Eett- tt. Ilarz-Ind., 1903, 10, [1], 5—6. 
According to (ho author, alterations in the method of 
obtaining the cacao butter have caused the commercial 
product to alter iu characteristics during the last few years. 
Formerly the beans were roasted and powdered, and the 
fat removed by hot expression. The first attempt to obtain 
t better yield was by a process (tier. Pat. 89,251 of 1895) 
in which the residue from the press was more finely 
powdered and uguin expressed. The powder.was also 
treated with alkalis or alkali carbonates before roasting, in 
order to emulsify and saponify fat and breuk up the other 
constituents. Other processes in which the powder is 
treated with alkali are described in tier. Pat*. 10,064 aud 
93,394, aud as most firms now use such processes, soap or 
alkalis are usually present in the commercial cacao butter. 

—C. A. M. 

Fats; Influence of Different Protcids on -. 

F. Pastrovitch and l'\ Ulzer. XII., page 218. 

English Patents. 

Tea, Coffee, and like Extracts; Production of -. 

C. M. Bunker, London. Eng. Pat. 5598, March 6, 
1902. 


Centrifugal Liquid - Separator [Cream]. O. Ohlsson, 
Sbdertelge, Sweden. U.S. Pat. 718,724, Jau. 20, 1903. 
An inlet-tube for the milk is suspended in the upper end of 
the separator drum, so that it can swing radially in all 
directions therein. A liner, consisting of a series of spaced 
and superposed plates, is mounted by means of a supporting 
sleeve on the inlet-tube, and is moved radially by the 
swinging of the tube, such movement serving to maintain 
the centre of gravity of the liner in coincidence with the 
drum-axis, during the rotation of the latter. (See also 
U.S. Pat. 099,003 of 1902 j this Journal, 1902, 761.) 

—R. A. 

French Patents. 

Animal Alhumin ; Colourless, Inodorous, and Tasteless 

-. A. Julies. Fr. Put. 321,282, May 20, 1902. 

I See U.S. Pat. 707,423 of 1902 ; this Journal, 1902, 1191. 

: — u. l. j. 

; [ Vegetable] Casein and Lactic Acid; Preparation of 

-,/ro»i Grain and Oil Cake. J. Jean and J. Bougard. 

Fr. 321,371, May 24, 1902. 

From the powdered grain or oil-free cake, casein and other 
soluble constituents ore extracted by alkalis, the lignoso or 
cellulose is removed by filtration, and the filtrate is treated 
according to Fr. Pat. 315,326 to precipitate casein, which is 
washed, bleached, and dried at 45° (\ Lactic acid is then 
prepared from the liquor which still contains carbo¬ 
hydrates by the methods described in Fr. Pat. 315,325. 

—R. L. J. 

Casein ; Fat free -. <). Mierisch and O. Eberhard. 

Fr. Pat. 321,490, May 17, 1902. 

Milk is treated with sodium hydroxide (O'!—0'4 per 
cent.) or other alkali hydroxide in solution, warmed to 
4o°—i.v C., and whirled in a centrifugal machine. The 
separated milk contains 0*005 per cent, only of fat, and 
the casein precipitated therefrom is practically free of fat. 
To remove the lust traces of fat, the casein is treated with 
solvents (ether, benzene, &c.) or dissolved in alkali, 
extracted and filtered through kieselguhr.—U. L. J. 

Coffee Extract; Method and Apparatus fur the Manu¬ 
facture of -. F. J. Heichert and C. L. J. Heyde- 

manu. Fr. Pat. 321,584, April 28, 1902. 

See Eng. Put. 21,763 of 1901; this Journal, 1002, 1344. 

—C. A. M. 


Tea loaves, or coSee are extracted four or five successive 
times with boiling water, each extraction lasting about 8 to 
10 minutes. The extracts are separately concentrated at a 
low temperature (98° F.) and then mixed. The mixture 
may be dried, powdered, mixed with milk sugar, and 
compressed into tablets_\V. P. S. 

Coffee Extract; Process of Making a Substitute for -. 

A. tirttnfeld, Bars-Buracska, Hungary. Eng. Pat. 7066, 
March 22, 1902. 8 

Alt extract is made of roasted horse-chestnuts. — W. P. S. 


Milk and other Liquids ; Separation of ——, and Appa¬ 
ratus therefor. C. A. Holt and O. W. Hull, both of 
Stockholm, Sweden. Eug. Pat. 19,183, Sept. 1, 1908. 

Se* U.S. Pat. 713,461 of 1903 j this Journal, 1903, 130. 

—R. A. 


(N.)-SANITATION i WATER PURIFICATION. 
English Patents. 

Air; Apparatus for Tailing and Testing Samples of——. 
A. Lovell, Bristol. Eng. Pat. 805, Jan. 1 1 , 1902. 

j This apparatus consists of a hermetically closed vessel, 
i adapted to be connected with an air extractor, and to con- 
j tain the testing preparation, which may be applied to an 
absorbent pad removably fixed inside the vessel. In using 
! the apparatus, the vessel is exhausted and closed, and is 
afterwards opened in the atmosphere to be tested, to admit 
the sample of air, which is tbea acted upon by the testing 
preparation.— R. A. 

Water Purifier. [Softener.] E. Delmouly, Paris. 
Eng Pat. 13,568, Jane 14, 1902. 

Tub supply of softening solution to tho waiter is regulated 
by a system of siphons, floats, and water-wheels actuated 
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by the inflowing hard water. The settling tank consists of 
a vessel containing a number of superposed cone-trunks, 
the narrow necks of the latter pointing downwards. The 
water enters at the bottom of the tank and ascends by 
passages at the outside edge of the cone trunks, the deposits 
falling into the centre of the latter. The lowest cone is 
provided with a closing device operated from the outside. 

—W. P. 8. 

United States Patent. 

Water-Purifier. J. Johnson, Minneapolis, Assignor to 
C. Mumin, Minneapolis. U.S. Pat. 718,935, Jan. 20, 
1908. 

A ctlindrical pipe is fitted at the receiving end with branch i 
air tubes open at the cuds to the atmosphere, and arranged 
obliquely into the vertical main tube. Near the junction of ! 
these air tubes, an insulating covering is fitted tightly to 
the interior of the water-pipe; this covering is provided 
with curved electrodes, insulated from one another, and 
connected to opposite poles of a source of electricity. 

—T. F. B. 

Pbench Patent. 

Water i Apparatus for the Purification of -, hy Electro¬ 

lysis. J. 8. Zerbe. Fr. Pat. 321,510, May 29, 1902. 

The apparatus consists of a series of electrode plates held 
between a pair of plates which form a frame, the lower one 
being provided with feet aud a supply pipe, and the upper 
one with an escape pipe. The electrodes, which have 
each a lug at one end to maintain electrical connection, 
are separated hy insulating grids provided with a central 
longitudinal bar terminating near oue end of them, and 
with vertical bars which bind the alternate plates in the 
path of the current. The alternate electrodes have con¬ 
duits for the passage of water on the opposite side to the 
central bars of the grid, and the electrodes are held in place 
between the plates by bolts. — G. H. K. 

(C.)—DISINFECTANTS. 

English Patent. 

Sulphurous Acid Gas j Improved Apparatus for the 
Delivery of hot or Cold - ,for Fumigation, Sterilisa¬ 

tion, the Extinguishing of Fires, and the like. T. A. 
Clayton, London. Eng. Pat. 4892, Feb. 26, 1902. 

The apparatus comprises a sulphurous acid gas generating 
chamber, having baffle plates, and a controllable supply of 
air, between which chamber aud the aspirating fan, a cooler 
or surface condenser is interposed, whereby the maximum 
efficiency of the fan as regards the quantity of air admitted 
to support combustion is attained. In case it should be 
required to use the gas in a hot state, provision is made 
for returning it to pass through a series of heating tubes 
within the combustion chamber, before its exit.—E. 8. 

French Patent. 

Encaustic i An Antiseptic -. E. Toussaiut. Fr. Pat. i 

321,618, May 24, 1902. 

Aw encaustic and disinfectant consisting of a mixture of 
“ Special Benzine,” paraffiD, amyl acetate, and perfume. 
r —T. F. B. | 


XIX —PAPEE, PASTEBOAED, Etc. 

English Patents. 

Paner i Manufacture of -. F. Nemeck, Warsaw, 

Russia. Eng. Pat. 2713, Feb. 8, 1902. 

To produce paper of uniform thickness and weight, the 
stuff is passed from the vat into a scooping chamber, where 
it is maintained at a nniform level by mechanicSI arrange¬ 
ments, of which detail* are given.—B. L. J. 

Sensitised Paper {Copying Paper] for taking Press Copies 
of Written Type- Written, or Printed Documents ; 
Preparation ofO—. 8. W. Cuff, London. Eng. Pat. 
26,148, Nov. 27, 1902. 

A paver, specially adapted for copying. purposes, may be 
prepared by impregnating the pulp— 


(1) With a mixture of ferrous chloride and potassium 
bichromate; or 

(2) With a mixture of ferric chloride and sodium 
bicarbonate. 

Good results are obtained when the paper contains 4 or 5 
per cent, of the chemicals in all, suitable proportions 
being— 

(1) 10 parts of ferrous chloride to 1 part of potassium 
bichromate; or 

(2) 12 parts of ferric chloride to 5 parts of sodium 
bicarbonate. 

Paper prepared by either of these processes is said to give 
darker and clearer copies than unprepared papers. 

—T. F. B. 

United States Patent. 

Pyroxylin Compound. J. H. Stevens, Newark, Assignor 

to the Celluloid Company, New York. Both of New 

Jersey, U.S. A, U.S. Pat. 718,670, Jan. 20, 1903. 

In order to gelatinise soluble pyroxylin, it is dissolved in a 
menstruum obtained by the etherification of a mixture of 
alcohols with sulphuric acid. The claim is for forming a 
solution of pyroxylin by the use of a liquid consisting of a 
mixture of ethers, obtained by distilling a mixture of 
alcohols with sulphuric acid.—R. L. J. 


French Patents. 

Papers and Similar Fibrous Materials ,- Process for 

Sizing, Hardening, and Waterproofing -. 8. Meyer. 

Fr. Pat. 321,264, May 20, 1902. 

Am, kinds of fibrous materials are treated by adding to 
them, in the course of manufacture, rosin either in the 
powdered state or dissolved in alcohol or other suitable 
solvent, the rosin being subsequently melted in the finished 
product either by heating or hot pressing. If preferred, 
the manufactured products maybe saturated with a solution 
of rosin, or products containing rosin may he saturated with 
a solvent of this body and then dried.—J. F. B. 


Casein {Paper, #c.] ; Adhesive Preparations of - 

J. B. Hatinaker. Fr. Pat. 321,601, May 10, 1902. 


Casein (70—80 lb.) is dissolved in a solution of barium 
hydroxide (20—30 lb. in a sufficiency of water according 
o the desired consistency) or of strontium hydroxide. 
3ther substances such as tule or chalk maybe incorporated. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTEACTS. 

Sorghum; Hydrocyanic Acid in -. H. B. Slade. 

J. Amcr. Chem. Soc., 1903, 26, [1], 55—59. 

Numerous cases have occurred of cattle dyiDg suddenly 
after eating green sorghum, and the author ha* examined 
samples of the poisonous cane. On maceration of the green 
stulks and distilling into alkali, distinct traces of hydro¬ 
cyanic acid were detected by the usual tests. The c.vanido 
is produced most abundantly in the stalks, less in the leaves, 
and not at all in (he roots. The sorghum, if dried without 
maceration, still retains the power of producing hydrocyanic 
acid, showing that the enzyme and the body on which it 
acts are enclosed in separate oells. Quantitative estimations 
yielded from 0-013 to 0-014 per cent, of hydrocyanic 
acid. The acid is evidently formed by the action of an 
enzyme on a glucoside, but only in certain cases. This 
enzyme resists the action of a much higher proportion of 
alcohol than does the emulsin of almonds ; it is, moreover, 
without action upon amygdalin. In every case where 
hydrocyanic acid is produced, the extract gives a rose-red 
coloration with excess of concentrated hydroohloric or 
sulphuric acid; this colour is discharged by alkalis, nitric 
acid, and zinc dust. The colouring matter is precipitated 
by basic lend acetate, and can be isolated from this pre¬ 
cipitate; it is apparently produced from the ghieoade 
simultaneously with hydrocyanic acid.— J. F. B. 
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Ether for Antithetic Purposes; Preparation and Preser¬ 
vation of -R. Stolid. Ber. deutsch. pharm. Ges., 

1902, [7]. J. Pharm. Chim., 1908,27, [8], 105. 

The author states that the purification of ether by means 
of sodium is sufficient to remove all impurities which are 
undesirable in an ansesthetic. 

in irons, of sodium in small pieces are added to 1 litre 
of ether in a flask provided with a calcium chloride tube, 
anil allowed to remain in contact for three days, after which 
the mixture is filtered. 

The ether thus prepared is kept over sodium, and filtered 
at the time of use.—T. F. B. 

Phenols ; Method of Preparing -. F. Bodroux. 

Comptes rend., 1903, 136, [3], 158—159. 

When an organo-magnesium compound is exposed to the 
action of oxygen or air, free from moisture and carboD 
dioxide, reaction takes place according to the equation 
R.MgBr + O =■ KO.MgBr. The compounds so formed 
are decomposed by hydrochloric acid with tho production 
of an alcohol 'or phenol, as RO.MgBr + HC1 <= MgCIBr 
+ R.OH. 

The author has studied this reaction with various benzene 
derivatives brominated in tho nucleus, by bubbling oxygon 
or air through an ethereal solution of their orgauo- 
magnesium compounds. After about four hours’ treatment 
tho ethereal solution is shaken with dilute hydrochloric 
acid, washed with water, dried, and evaporated; the 
residue being extracted with alkali. Bromobenzene yielded 
phenol, o- and p bromotoluene, the corresponding cresols, 
p-bromanisol the methylic ester of hydroquinono (quinol), 
and p-broraophenetol the ethylic ester of quinol. Un¬ 
fortunately the yields are small, only 5 to 10 per cent, of 
the theoretical quantities.—J. F. B. 

Di-iodophenol; New -. P. ISreuans. XXIV'., page 283. 

Helot-Caffeine ( Caffeine-Sodium Cinnamate'). G. Griggi. 

Boll. ('him. Farm., 1902, 109 j through Pharm. Zeit., 47, 

[91], 900. 

10'6 grms. of caffeine aud 8 - 5 grins, of hetol (sodium 
cinnamate), are dissolved in 4 0 c.o. of warm water, and the 
solution filtered while hot. The filtrate is evaporated to 
dryness, at a temperature not exceeding 60°—70° C. The 
product is an amorphous odourless bitter powder, with an 
alkaline reaction to litmus. It is soluble in 2 parts of 
water and 50 parts of alcohol. The following reactions 
distinguish it from caffeine-sodium benzoate and caffeine- 
sodium salioylate. The aqueous 1:20 solution gives with 
ferric chloride an orange-yellow colour, followed by a 
precipitate, which is soluble in alcoholic solution of hydro¬ 
chloric acid; with uranium nitrate in very slight excess it 
gives a bright green coloration.—J. O. B. 

Ninos ; East African -. E. Sehacr. Ber. der Pharm. 

Ges.; through Pharm. Zeit., 47, [83]. 817. 

Kinosfrom Pterocarpus bnssei and Derris stuhlmannii .— 
These closely resemble official kino in appearance and 
general properties, and may be employed for pharmaceutical 
and technical purposes. 

Kino of Berlinia eminii. —Although this kino, differing 
materially from the above-named species, does not appear 
to furnish a substitute for official kino, it may find useful 
technical application. —J. O. B. 

Catechin. R. Clauser. Ber., 1903, 36, [1], 101—107. 

Pure catechin is best prepared by extracting cube catechin 
w ‘ t h other in a Soxhlet’s apparatus for several boars and 
purifying the product by re-crystallisation in water; yield, 
19 ~“° per cent. Taking tbe recent formula (ft Kostanecki 
and Tambor, C u H u O„ as correct, the air-dried crystals Of 
catechin contain 4 mols. of water of crystallisation; and 
melt at 96° C. In the desiccator at ordinary temperatures, 
of water are removed and the product melts at 
176 C. The last mol. of water is driven off at 100® C., 
snd anhydrous catechin melts at 210® C. “The product of, 
the acetylation of catechin yielded results , oorre*£ 0 qdiog. 


with the pentacetyl derivative and confirming the formula 
for catechin as above. When catechin was boiled for 
several hours with 10 per cent, caustio potash in an 
atmosphere of hydrogen, the solution, when acidified and 
extracted with ether, yielded crystals melting at 210° — 215 ? 
C., consisting of phloroglucinol. Catechin when dissolved 
in concentrated ammonia and dried in vacuo over sulphuric 
acid, yielded a small quantity of crystals which were very 
readily oxidisahle, aud which were hydrolysed by acids and 
alkalis into catechin and ammonia. In this body, one OH 
group is probably replaced by an amino group. In 
aqueous solution in presence of traces of hydrochloric acid, 
catechin readily condenses quantitatively with formal¬ 
dehyde, less easily with acetaldehyde, and not at all with 
other aldehydes. This reaction should form a basis for a 
method for the estimation of catechin or formaldehyde. 
The product is a white amorphous precipitate, readily 
soluble in alcohol aud acetone; it is also completely soluble 
in alkalis, aud the solution does not oxidise in tho air so 
readily as that of catechin. All these reactions bring out 
the close analogy between catechin and phloroglucinol. 

—J. F. B. 

Propolis. M. Grcshoff and .T. Sach. Pharm. Weekblad, 
47, 933. Pharm. .T„ 1903, 70, [1700], 90. 

Txie authors find that propolis or bee-resin consists of a 
mixture of 84 per cent, of resin and 12 per cent, of Wax, with 
4 per cent, of an impurity insoluble in alcohol but soluble 
iu ether. Tho resin has the composition C^il^O*, m. pt., 
60° C. ; sp. gr., 1 • 18G; acid value, 140. It is soluble in 
ether, chloroform, aud boiling alcohol, very soluble in 
acetone, ami slightly soluble iu carbon bisulphide. 

The wax melts at 66 a C., and is soluble in boiling 95 per 
cent, alcohol, from which it crystallises on cooling. Its 
chief constituent is cerotinic acid, partly in combination, 
with melissyl alcohol.—A. S. 

Tropidine; New Synthesis of -. R. Willstiittcr. 

Annalen, 1908, 326, [1 and 2], I—22. 

This synthesis, in the investigation of which several new 
monocyclic alknmincs of the tropine scries were obtained, 
is carried out as follows:—The previously described 
rfes-methyltropine (l-diinethylamino-A 4 -cyclohepteuol-3) ia 
converted, by the action of a chloroform solution of 
bromine on its hydrobromic acid solution, into 2-bromo* 
tropiuemethyiaminonium bromide. On reducing the latter 
with zinc dust aud concentrated hydriodic acid, it yields 
tropidine methiodide, which can then be converted into the 
corresponding tropidine methylcbloride, dry distillation of 
which, under reduced pressure, gives tropidine.—T. II. P. 

Tropine; Synthesis of -. R. Willstiitter. Annalen, 

1903, 326, [1 and 2], 23—12. (See preceding abstract.) 
The conversion of tropidine into tropine is carried out as 
follows:—When tropidine is heated with hydrogen 
bromide iu glacial acetic acid solution, it yields, as is well 
known, a- and 3-bromotropane hydrobromides. The former 
of these compounds is converted, by the action of alkalis, 
into 3-bromotropane, and this gives ^-tropine when heated 
under pressure with water, aqueous salt solutions or dilute 
acids, the best yield being obtained when sulphuric acid is 
employed. Since ^-tropine, on oxidation, yields tropinone, 
which is transformed by zinc dust and hydriodic acid Into 
tropine (see WillstStter and Iglauer, this Journal, 1900, 
686), the synthesis of the latter is complete.—T. H. P. 

r-Cocaine; Synthesis of -. R, Willstiitter and A. Bode, 

Annalen, 1903, 326, [l and 8], 42—75. 

The action of carbon dioxide on the sodium derivative of 
tropinone, suspended in ether, gives rise to a mixture 
of the sodium salts of two tropinonecarboxyKc acids, 
which, on reduction with sodium amalgam in a faintly acid’ 
solution, yield a mixture of r-eegonino (^-tropiue-C-car- 
boxvlie acid), ^-tropine-O-carboxylic acid and 4-tropine. 
The methyl ester of this synthetio r-eegonine is readily 
benzoylated, either by heating with benzoyl chloride or bjf 
the action of benzoio anhydride in benzene solution, the 
product in either case being one and (he same racemic 
cocaine. Attempts .to decompose this racemic compound 
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Into optically active antipodes by means of active acids have 
been unsuccessful. 

In a table appended to this paper, a risumt of the pro¬ 
perties of the isomeric ecgonines and their most important 
derivatives is given.—T. H. P. 

Yohimbine; Hydrolysis of -, by Alkali. L. Spiegel. 

Ber., 1903, 36, [1], 169—171. 

When yohimbine is hydrolysed by boiling it for two hours 
with alcoholic potash, a methyl group is split off and the 
potassium salt of an acid remains in solution. The free 
acid crystallises well from water in glassy prisms, which 
soften at 230° C., and melt with decomposition at 257°— 
260° C. The author has given to this body the name of 
noryohimbine ; it forms salts both with bases and acids, and 
is apparently a true carboxylic ucid and not a phenol. 
Analysis guve numbers corresponding with the formula 
CjnHjjNjO.,. On drying by heat a constant weight cannot 
he obtained owing to decomposition, the carbon percentage 
increasing at the same time.—J. F. B. 

Jsopyrum; Alkaloids oj - , and Isopyroine. G. B. 

Frankforter. J. Amer. Chem Soc., 1903, 26, [1]. 99 — 
102 . 

'The American species of leopyrum.I. biternaium, is widely 
-distributed ; samples of the roots collected in early spring 
. contain little alkaloid, but at midsummer larger quantities 
.are found, aud the tubers are larger and more numerous. 

The dried and powdered roots were extraeted-tirst with 
dilute aqueous hydrochloric acid (l in 250) and subsequently 
-with alcohol in presence of hydrochloric acid. The extracts 
were made alkaline with ammonia, and the filtrates from 
the precipitates so produced were extracted with chloroform. 
To the chloroform solution hydrochloric acid was added, 
and the hydrochloride of the buso was obtained in the form 
. of long, fine, prismatic needles. The hydrochloride is 
soluble in water and alcohol, but almost insoluble iu ether ; 
it melts at 255°—257° C. A well defined platinochloride is 
obtained insoluble in water and melting at 238’ C. 

Isopyroine, the free alkaloid, is obtained by the action of 
.alkalis' on the hydrochloride in the form of a crystalline 
substance; it melts at 160° C, and tlio crystals lose their j 
structure aud become grey when dried at 100° C. Analysis 
indicated the formula Cj,H 4g NO g . Isopyroine differs widely 
from the alkaloids isopyriue and pseudo-isopvrine obtained 
by Harsten from /. thalirtroidcs. 

When boiled with methyliodide for two hours, isopyroine 
■tnethyl iodide is produced ; it is a yellow substance, soluble 
in alcohol, but practically insoluble in water, ether, and 
chloroform.—J. F. B. 

Essence of Rue, and Reactions of the Ketones u-hich it 
contains. C. Mannich. Ber. deutsch. pharm. Ges., 1902, 
[7], 267. J. l’harm. Chitn., 1903, 27, [3], 112. 
EtJttOrBAN essence of rue contains about 90 per cent, of 
methyiuonyl ketone, and 1—5 per cent, of normal methyl- 
heptyl ketone, the latter being the chief constituent of 
Algerian essence of rue. 

, Reduction of methylnonyl ketone with sodium and alcohol 
gave methylnonyl carbinol, boiling at 120° C. under 14 mm. 
pressure. The ncetyl, benzoyl, and oxalic acid derivatives 
p{ the carbinol were also prepared. 

Metbyiheptyl carbinol has a boiling point of 87'5° G. 
under 10 mm. pressure. 

An ether, C^H^O, was prepured by beating methylnonyl 
ketone with 6U per cent sulphuric acid. The corresponding 
hydrocarbon of the ethylene series was also prepared, and 
may be converted, by means of potassium permanganate, 
into carbon dioxide and caproic acid. 

The ketones condense under the influence of hydrochloric 
acid, with loss of a molecule of water, to form other ketones 
of the type C,H s ,_ J 0.—rT. ; F. B. 

Dammar Resir .; Essential Oil of -. H. Meneel. 

, HaenselV Report ; through Phans. Post, 35, [49], 715. 
Dammar resin gives; on steam distillation, 1 ‘06 per cent, of 
volatile oil of a golden-yellow, colour, with a very bitter 
taste. It is freely soluble in ether, benzene, chloroform, 
canton bisulphide/, acetic ether,' and absolute alcohol, and 


soluble in 80 parts of 90 per cent, alcohol. Its ap. gr. 
is 0-9352 at 21° C.; it is optically inactive. It begins 
to distil at 205° C.; 60 per cent, distils below 240° C-, and 
has the sp. gr. 0-9157 ; SO percent, distils at 240° — 265° C. 
The residue reunifies.— J. O. B. 

Genista tinctorial Essential Oil of —. H. Haensel. 

Haensel’s Report) through Pharm. Post, 35, [49], 715. 
The dried flowering herb. Genista tincloria, yield* to 
steam distillation 0-0237 percent, of a dark brown aromatic 
oil ; readily soluble in ether, chloroform, benzene, carbon 
bisulphide, and amyl alcohol. It is partially soluble in 
the cold in acetic ether, and in absolute and 90 per cent, 
alcohol, completely so on warming. Its sp.gr. is O’8980. 

It melts at 36° C-, and re-solidifies at 31° C. It begins to 
distil at 80“ C.; at 100° C. about 5 per cent, of a dark 
yellow fluid hody is obtained. Another 10 per cent, distils 
between 100° and 210° C. ; the bulk, however, distils above 
228° C., leaving a trace of resinoid residue.—J. O. B. 

Birch Buds; Essential Oil of -. H. Haensel. Haensel’s 

Report, 1902; through Pharm. Post, 35, [49], 715. 
Birch buds yield, by steam distillation, 6-25 per cent, of a 
greenish, turbid, pleasant smelling, volatile oil, having the 
sp. gr. 0-9592 at 20° G., and the opt. rot. 6° 52' at the same 
temperature. At 17° (!. the oil deposits small crystalline 
spangles ; at 14° C. it becomes quite thick ; and at -45° C. 
the oil is barely fluid, and almost wholly crystalline. It 
is soluble in ethyl and amyl alcohols, in acetic ether, and 
in chloroform. With light petroleum spirit it gives a turbid 
solution. It is Insoluble iu glacial acetic acid, in carbon 
bisulphide and in potassium hydroxide solution.—«T. O. B. 

Menthol; Conversion of -, into Menthene by Organic 

Acids. J. Zelikow. J. russ. phys.-ehem. Ges., 34, 
721—729. Chem. Centr., 1903, 1, [8], 162. 

It is known that oxalic acid has the property of splitting 
off water from hydroxy compounds, with formation of the 
corresponding hydrocarbons. It is now found that succinic, 
citric, phllmlic, terephthalic, and camphoric acids also 
possess this property. The authors have studied the course 
of the reaction in the case of oxalic acid and menthol, a 
mixture of the two substances being heated in a small retort, 
in the air-bath at 110°—115° C. They succeeded in isolating 
two intermediate products, the neutral oxalic ester of 
menthol melting at 68° C., and the ucid ester, the latter in 
the form of a syrup, which is easily decomposed into the 
neutral ester and oxalic acid. Only in presence of excess of 
free oxalic acid is the acid ester quantitatively converted 
into menthene ; the neutral ester under the same conditions, 
gives a smaller yield of hydrocarbon. Acid mcnthyl esters 
of the other acids named were also isolated.—A. S. 

Nerol. A New Aliphatic Terpene Alcohol in Essential 

Oils i Occurrence if -. H. von Soden and 

O. Zeitsehel. Ber., 1903, 36, [1], 265—267. 

IIessb and Zeitsehel (seo this Journal, 1903, 162) recorded 
the presence of a new terpene alcohol in French oil of 
orange flowers, isomeric with and very similar in all 
its properties to gerauiol, to which they gave the name 
of ncro'. The present authors find that oil of “ petit- 
grain ” forms a cheaper raw material for the preparation of 
nerol. South American “ petit-gniin ” oil was saponified 
and carefully fractionated in vacuo. The fractions of 
higher boiling point contained the nerol associated with 
geraniol and terpineol. The terpineol was eliminated by 
converting the geraniol and nerol into their acid phthalic 
esters in the usual manner. These were purified aDd 
saponified, and the separation of the geraniol from the 
nerol was effected by treating the mixture with powdered 
anhydrous calcium chloride, which gives a solid compound 
with geraniol, and subsequently washing out the nerol 
with light petroleum; tho yield from “ petit-grain ” oil 
was about 2 per cent. 

Nerol has a sp. gr. of 0-880 at 16° C., it is optically 
inactive, and boila at 225°—227° C. In chloroform 
solution it: readily takes up 4 atoms of bromine. The 
substance, as. hitherto prepared, probably contains 10—15 
per cent, of gerasioh ■ • 
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Neryl acetate ii easily prepared by boiling tbe aloohol 
with acetic anhydride and sodium acetate; it boil* at 
134° C. tinder a pressure of S3 mm., ami has a sp. gr. at 
13° C. of 0*917. 

Neryl formate is produced by allowing a mixture of 
nerol and concentrated formio acid to stand at the 
ordinary temperature for 24 hours; it boils at 119°—121°C. 
under 23 mm. pressure, and has a sp. gr. of C’928. 

The very close resemblance of nerol and its esters to 
geraniol and its esters accounts for the fact that it has 
hitherto been overlooked. There is little douht that this 
alcohol will also be found in other essential oils of which 
geraniol is a constituent.—J. F. U. 

Cerium; Volumetric Determination of -. A. Waegner 

and A. Muller. XXIII., page 231. 

Cacodylic Acid and Cacodylatet; A Reaction of — 

J. Bougalt. XXIII., page 231. 

Rssences and Medicinal Preparations; Determination vj 

Ethyl Alcohol in -. T. E. Thorpe and J. Holmes. 

XXII(., page 232. 

French Patents. 

Alcohol; Apparatus for the Distillation of -. Gurrigou. 

Fr. Put. 319,23.3, March 3, 1902. XVII., page 224. 

Lactic Acid and Casein; Preparation of -, from 

Crain and Oil-cake. .T. Jean and ,f. Bougard. Fr. 
Pat. 321,374, May 24, 1902. XVill. A., page 225. 

Camphene free from Halogens; Process for obtaining ——. 
Soc. Chem. Fabr. auf Aetien (vonn. K. (Sobering). Fr. 
Pat. 321,746, June 4, 1902. 

This process for tbe preparation of camphene (under 
which name arc included all hydrocarbons which are 
obtained by dehydration of borneol or isoborneol) consists 
in healing bornyl halides with fatty bases, especially 
secondary bases or cyclic imides. For instance, 100 parts 
of bornyl chloride arc heated with 107 parts of a 33 per 
cent, aqueous solution of methylnmiue and 400 parts of 
absolute alcohol for eight horns at 210° C. The mixture 
is now acidified with sulphuric acid, the alcohol distilled 
off and the camphene distilled over with steam.—T. F. If. 


French Patent. 

Photographs in Natural Colours; Production of — . 

J. Szczepanik, Vienna. Fr. Fat. 321,380, May 24, 1902. 
Sk* Eng. Pat. 10,818 of 1902 ; this Journal, 1902, 1097. 

—T. F. B. 

xxn -EXPLOSIVES. MATCHES. Etc. 

English Patents. 

Explosives; A Recording Pressure Gauge for -. 

J. E. Petavcl, Manchester, and J. Bruce Kingsmill, 
Woolwich. Eng. Pat. 984, Jan. 14, 1902. 

A TiiiiE of resilient metal is mounted in a hollow plug 
which is screwed into the wall of the explosion chamber. 
The plug is closed hy a piston which is in contact with 
the resilient metal and carries a rod, extending beyond 
the free end of the plug, and provided with a knife-edged 
stirrup in contact with a knife-edged lever, held iu position 
by a wire under tension To the lever is attached a small 
mirror on which light is tbrowu to produce a “spot" in 
the usual manner. On pressure being created within the 
explosion chamber, the resilient tube is compressed, and 
imparts a rocking motion to the lever and mirror, since the 
whole system is in tension.—G. \V. Mel). 

Safety Explosives or Blasting Compositions. J. Wetter, 
i'rom the Wcstfiilisch-Anhaltisclie Spiengstoff-Aktien- 
ges., Berlin. Eng. Pat. 3334, Feb. 10, 1902. 

The explosive is intended to produce a large volume of 
ammonia at the moment of detonation, in order to extinguish 
flame, and is composed of nitroglycerin (40), nitrocellulose 
(l^itrate of ammonia (27), nitrate of potash (4), fatty- 
acid salt (12 - o";, liquid hydrocarbon (3-5), rye flour (10), 
wood flour (2). Bee also this Journal, Eng. Pats. 25,884 
and 26,617, 1902, 1471 —G. VV. McD. 

Safety Explosives; Manufacture of ——. F. 

Behachtebeck, Westphalia, Geimany. Eng. Pat. 22,645, 
Oct. 17, 1902. 

See Eng. Put. 11,325 ; this Journal, 1903, 111. Nitrate 
of ammonia is dissolved in a jelly consisting of glue or 
dextrin, or glue ami dextrin, and tbe whole is then iutimutely 
mixed with a nitroglycerin gelatin.—G. W. McD. 


Guaiacol, Tannin, and Cinnamic Acid; Compound of -. 

A. Nissel. Fr. Pat. 321,767, June 6) 1902. 

See Eng. Pat. 10,234 of 1902; this Journal, 1902, 1096. 

—T. F. B. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Silver Iodide ; A Double Salt of -. 1). Stromliolm. 

Ber., 38, [I], 142. 

When a solution of silver nitrate is added to a solution of 
tctruethylammonium iodide, a yellow precipitate is formed, 
which quickly changes to n pure white. The sumo result 
is observed when a solution of tctraetbylammonium iodide 
is allowtd to act on silver iodide. 

The substance thus obtained is quite stable to light, 
showing that no uncombiued silver iodide is present, and 
does not react when shaken with silver chloride (like the 
product obtained hy tho action of ammonium iodide ou 
aromatic radicles, or of methyl iodide on ethylene 
etbylidenedisulphide). , 

The substance melts with slight decomposition at 225°_ 

230° C., forming a light yellow liquid, and on analysis is 
found to correspond to the formula (CjH 4 ) 4 HI + 2AgI. 

—T. F. is. 


Phosphorus and Sulphur; Improved Compounds of —— 
[jor Match Compositions], and Methods for Manufac¬ 
turing same. K. W. Wheelwright, Birmingham. Eng. 
Put. 3045, Feb. 6, 1902. 

PiiosrnoKus and sulphur are melted together in such 
proportion* that for loo parts of phosphorus there will be 
trom 5--50 parts of sulpnur, the phosphorus being in 
larger proportion thau in scsquUulphide of phosphorus 
(I’A). This (sesquisulphide of phosphorus) may be 
dissolved out of the compound by a suitable solvent and 
recovered therefrom. The compound is suitable for use in 
the manufacture of matches.—E. S. 

French Patents. 

Explosive [Fulminate Type]. Societe Anonyme Dynamite 
Nobel. Fr. Pat. 321,285, Miy 21, 1902. 

A stinsTiTUTK for fulminate may be obtained by passing 
acetylene gas into a solution of silver nitrate slightly 
acidified with nitric acid, A white precipitate is thus 
produced, which can lie dried at 100 3 G. without danger. 
Although insensible to friction and percussion, it detonates 
powerfully if ignited. If it is desired to have u compound 
sensitive to friction, chlorate of potash is added to the 
silver nitrate solution, aud a sensitive compound thus 
obtained.—U. W. McD. 


English Patent. 

Sensitised Paper for taking Press Copies, £c.; Preimra 

tion of -. 8. W. Guff. Eng. Pal. 26,148, 1902 

XIX., page 226. 


Safety Explosives [ Hygroscopiv] ; Method for Increasing 

the Stability of -. F. Behachtebeck. Fr. Fat. 

391,248, May 20, 1902. 

See Eng. Fat. 11,325; this Journal, 1903, Ill. —G. W.MeD. 
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XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

French Patent. 

Polarimeters and Saccharimeters j Impt. in -. 

P. 1’eLlin. Fr. Pot. 320,508, April 19, 1902. 

This invention relates to devices by which the field of the 
polariscopc may be divided into a ventral disc of polygonal 
or circular form surrounded by a number of polygonal or 
circular rings, such a field being easier and less tiring to 
work with than that usually employed. This result may 
be produced in two ways: (1) liy replacing the ordinary 
polariser by two or more’ polarisers having axial perforations 
of the desired cross-section, together with one polariser not 
, so perforated. ( 2 ) liy superimposing on an ordinary 
polariscopc an arrangement formed of one or more circular, 
polygonal, or annular discs of quartz or other doubly 
refracting crystalline substauce. In either of these devicof, 
the consecutive polarisers or the quartz discs are so 
arranged that their projection on a vertical plane consists of 
a system of concentric circles or polygons.—T. H. P. 

INORGANIC—QUANT ITA TIVE. 

Persulphate* ; Quantitative Separations by Means of -, 

in Acid Solution. M. Dittrich and ( '. ilassel. Ber., 36, 

[1], 284—289. This Journal, 1902, 1414. 

For the determination of manganese, add to the cold liquid 
(400 c.c., containing 3 c.e. of concentrated sulphuric acid) 
ammonium persulphate solution (20—30 c.c. of a 10 per 
cent, solution) and heat very gradually on the water bath. 
Allow to settle completely, filter, wash thoroughly with hot 
water, dry, ignite, and weigh as Mo 3 0 4 . Where bases like 
lime or the alkalis, having a tendency to form maopanites, are 
present, it is well to wash first, till the salts of these, bates 
are removed, with 2 per cent, nitric acid. 

Separation of Manganese from Calcium. —The solution 
is treated exactly as above, and the calcium in the filtrate 
determined as oxalate in the usual way. When the washing 
•with acid was omitted, the manganese precipitate contained 
a trace of calcium, and the calcium precipitate a trace of 
manganese, but not enough, in either case, to affect the 
analysis seriously. 

Separation of Manganese from Chromium. —Chromic 
salts in acid (or in fixed alkali) solution are completely 
converted by ammonium persulphate into chromates. At 
least 30 c.c. of the persulphate solution should be used, and 
heating should be continued for 2—21 hours ; the volume 
of the liquid should be 200—300 c.c., and 20 c.c. of 10 per 
cent, nitric acid should be added. It is also desirable to 
wash by decantation a few times before bringing the pre¬ 
cipitate upon the filter. The chromate in the 1 filtrate is 
reduced to chromic salt by means of hydrogen peroxide, 
and the chromium then determined in the usual way. 

— J. T. D. 

Ferrous Salts ; Iodometry of -. K. Rupp. Ber., 

1903, 36, [1], 164—165. 

The Duflos - Mohr method for the determination of 
ferric salts is based upon the reversible reaction:— 
Fe'" + I' SH Ke" + I, the quantitative conversion of the 
ferric into a ferrous salt depending upon the presence of 
hydriodic acid or hydrogen ions. The author’s experiments 
were made with a view of carrying out the reverse reaction 
quantitatively, «.«., of determining ferrous sails iodo- 
metrically. It was found that this couid be effected in the 
presence of sodium-potassium tartrate, and the following 
method of working is given. A measured excess of a 
standardised iodine solution is treated in a stoppered flask 
with a concentrated aqueous solution of about 5 grass, of 
sodium-potassium tartrate, and the neutral or very faintly 
acid solution of the ferrous salt added. After alloarfhg the 
flask to stand for 3—5 hours at the ordinary temperature 
and protected from light, the excess of iodine is titrated 
with sodium thiosulphate solution. The method can be 
used for the iodometry of mixtures of ferrous and ferric 
salts. The ferrous iron is determined in the manner 


described above. Another portion of the material is treated 
with 5—10 c.e. of dilute sulphuric acid, and a 1 per cent, 
solution of permanganate added till a permanent rose 
coloration is produced. The slight exeess of permanganate 
is destroyed by the addition of a small crystal of oxalic 
acid, the solutionis diluted to 75—100 c.e., and the total 
iron, all of which is now in the ferric condition, is deter¬ 
mined by Mohr’s method, that is, about 5 grms. of 
potassium iodide are added, the flask is well closed, and 
allowed to stand for half an hour at the ordinary temper¬ 
ature, and the solution finally titrated with thiosulphate. 

In a trial determination, the amount of ferrous iron 
differed l>y + 0-28 per cent, and that of ferric iron by 
— 0-5 per cent, from the theoretical quantities.—A. S. 

Ozone i Determination of -. A. Ladenburg. 

Ber., 36, [1], 115—117. 

The author has shown that, though the direct gravimetric 
method of determining ozone is the most accurate, yet the 
iodometric method gives good results, provided that a 
neutral solution of iodide is used for the absorption of the 
ozone, and is acidified only just before the titration of the 
iodine. If ozone be led into acidified iodide solution, the 
results may be too high by as much as 50 per cent. He 
has now found that ozone may be determined by very slow 
passage of the gas containing the ozone through a solution of 
sodium sulphite, the excess of sulphite being determined 
iodometrieally according to Voihard’s directions. On the 
other hand, sodium arsenite solution similarly used gives 
very variable and not even approximately accurate results. 
The author concludes that ozono exerts in general an 
oxidising action proportional in amount to its mass, and 
that the “ catalytic ” action which has been suggested to 
explain the above-mentioned anomalies with acidified 
potassium iodide solution is but seldom observed. 

—J. T. D- 

llismuth; Electrolytic Determination of -, and its 

Separation from other Metals. A. L. Hammerer. J. 

Amer. Chem. Soc., 1903, 25, [1] S3—98. 

Ur to the present a satisfactory method for the electrolytic 
determination of bismuth has been lacking, the main 
difficulties being the looseness of the deposit and tho for¬ 
mation of bismuth peroxide at the anode.—The author now 
finds the following conditions to give satisfactory results :— 
Cathode, platinum dish t anode, platinum wire-spiral or 
platinum basket; solution, 0■ 1—O'15 grin, of bismuth 
dissolved in 1 c.c. of nitric acid (sp. gr., 1'42), 2 c.c. of 
sulphuric acid(sp. gr., 1'84), l grin, of potassium sulphate, 
total dilution, 150 c.c. ; time, 8 or 9 hours; temperature, 
45°—50’C; current, N.D IOO = 0-02 ampere at 1'8 volts. 
During the last hour tho current should be raised to 0-15 
ampere. When the deposition is complete, the deposit is 
washed, without interrupting the current, by removing the 
acid liquid by means of a syphon and replacing it by hot 
water. The current is then stopped and the dish is rinsed, 
emptied and drained. Tho deposit is dehydrated by a 
mixture of ether (2 parts) and alcohol (1 part) and finally 
by pure ether, then dried over a flame and weighed. If 
dehydration be omitted, the bismuth will suffer oxidation 
on drying; during electrolysis it is essential to keep the 
level of the liquid perfectly constant. Bismuth is readily 
separated from admixture with any one of the following 
metals, in about equal proportions, with very slight alter¬ 
ations of the conditions Separation from zinc ( 0-6 grm. 
of normal potassium sulphate, K 3 SO 4 , employed), cadmium 
(1 grm. of potassium sulphate), chromium (0'5 grm. 
of potassium sulphate), nickel (O'5 grm. of potassium 
sulphate), cobalt (O'5 grm. of potassium sulphate), manga¬ 
nese (O'5 grm. of potassium sulphate aud 3 c.c. of sulphuric 
acid), and uranium (1 grm. of potassium sulphate), most of 
the metals being present as sulphates. When iron is 
present, the bismuth tends to remain in solution, and this is 
especially the case with a mixture of ferric and chrome 
alums in equal parts. Satisfactory deposits in presence of 
iron salts can, however, be obtained by employing 0*5 grm. 
of potassium sulphate and a current of 0*08 ampere 
for ferrous salts and 0*05 ampfere for ferric salts. 
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C krone-Liquors , Method for rapidly 

Tanning Value of -E. Stlasny. Der Gerber, 1903, 

29, [3], 83—3*. 

.Th* tanning value of chrome-liquor* may be rapidly deter¬ 
mined in the following manner : . . 

« Two bath ” liquor.—'to determine potassium bichro¬ 
mate and acid. ,, . ... 

(1) Titrate 20—50 e.c., according to strength, with 
5 per cent, solution of sodium thiosulphate (1 c.c. = 0 ; 0 l 
arms, of potassium bichromate) in presence of potassium 
iodide, using starch solution for the final point. No. ot 

c.e. used =* (a). , . , n 

(2) Titrate the same volume of liquor as used in (i) 
with N/10 sodium hydroxide solution, using phenolpbthaiein 
as indicator. No. of c.c. used = ( 6 ). 

Some of this alkali is consumed in converting the 
bichromate to normal chromate, and the amount combined 
with acid only (r) is calculated from the formula— 

I, - (0-G8) x a = c. 

■' Si note bath ” liquor.-- To determine available chromic 
oxide, 20—50 e.c. of the liquor are filtered, heated to the 
boiling point, and titrated with N/10 sodium hydroxide j 
solution in the presence of phenolphthalein. If the liquor 
consist definitely of chrome alum or a basic salt ot the i 
composition Cr„OHSO.„ as is often the case, the value is 
calculated on the basis that 4 molecules of sodinmlhydroxide 
precipitate 1 molecule of chromic oxide. If basic salts 
of indefinite composition are present, gravimetric methods 
must be resorted to. 

Barkometer (hydrometer) tests of the density of the 
liquor are of no value in the case of a used liquor owing to 
the presence of other salts in solution.—R. L. * 1 . 

Cerium ; Volumetric Determination oj -. A. Waegner 

and A. Muller. Ber., 1903, 36, [1]. 282. 

In the volumetric determination of cerium by means of 
hydrogen peroxide, cerous salts must first lie converted into 
ceric salts. Von Knorre (this Journal, 1898, 72, 491), 
proposed t' e use of persulphate* in faintly acid solution for 
this purpos-'. The author finds that a better oxidising 
agent is bismuth tetroxide, which in strong nitric acid solu¬ 
tion rapidly and completely effects the conversion of cerous 
into ceric compounds, even at the ordinary temperature. 
The method used is ns follows:— 

About 25—30 c.c. of the solution of the cerium salt are 
mixed in a measuring flask of 110 e.c. capacity, with an 
equal volume of concentrated nitric acid. After thorough 
cooling, bismuth tetroxide (about 2 —- 2 ’5 grins, for each 
O- 1 grin, of cerium) is added gradually with shaking, and 
after allowing to stand for half an hour, water is added up to 
the mark, and the contents of the flask are well mixed. After 
standing for a further 1—2 hours, the clear deep yellow 
liquid is poured off through a dry filter, 100 c.c. of the 
filtrate are diluted with an equal quantity of water, and the 
titration with hydrogen peroxide solution carried out as 
usual, till complete decolorisation is attained. The small 
excess of hydrogen peroxide is then determined by titration 
with a solution of potassium permanganate. The results 
obtained by this method agree satisfactorily with those 
obtained by von Knorre’s method.— A. 8 . 

ORGANIC — QUALITATIVE. 

a-Naphthol i A Reaction for -. II. Arzberger. Pharm. 

Post, 36, 753. Pharm. J., 1903, 70, [1700], 89. 

The following reaction is recommended as being much 
more delicate than the ferric chloride test for the detection 
of a-naphthol in fi-naphthol. About 0*3 grm. of the 
sample is dissolved in 2—3 e.c. of strong alcohol, and 
10—15c.o. of water are added. After shaking occasion¬ 
ally for 5—10 minutes, the solution is filtered, and to the 
filtrate 10—12 drops of a 10 per cent, solution of potash 
»nd 1—4 drops of a solution of iodine in potassium iodide 
<1 of iodine, 2 of potassium iodide and 60 of water) are 
added. On shaking gently, a violet coloration will be pro¬ 
duced if a-naphthol is present, whilst pure fi-naphthol will 


„ ; _ A nnlv a vellowith colour. If too much iodine has been 
added, tSe excess may be removed by a further eaut ous 
addition of potash.—A. 8. 

Sugar, Colour Te$t for Traces of —-• M. Ventte- 

Pueha. Rev, Med. Pharm., 97, 676- Pharm. J., I»08, 
70, [1700], 90. 

If to 10 c.c. of a sugar solution there is added a ? 

12 drops of pure sulphuric acid, 5 drops of an alcoholic 
solution of nitrobenzene, 1 in 2 and 20 ^ 
solution of ammonium molybdate, on boiling for three 
minutes, a blue coloration is produced which «««» £ 
intensity with the proportion of sugar present, and may be 
compared with the colour obtained from a sohihon con¬ 
taining a known amount of sugar. The best results are 
obtained with a solution of 1 in lo.QOO, but even a solution 
of ; in 1,000,090 gives an appreciable reaction, a. o. 

Cacodylic Acid and Cacodylates, RcaWfim of ——• 

J. Bougault. J. Pharm. Chim., 1903, 27, [ J ]> J7 - 

Tim author recommends the use of a hydrochloric acid 
solution of Uypophosphorous acid as giving a delicate and 
characteristic test for cacodylic acul and cacodylates j by 
this method cacodylates can he detected in presence or 
methylarsenatcs. . 

A small quantity of sodium cacodylatc is dissolved in 
1 c.c. of water, 10 c.c. of the reagent arc, added, and the 
tube corked. After a time, varying according to the 
amount of cacodylatc present, a distinct cacodylic odour's 
noticeable; 0-5 mgrm. of sodium cacodylatc gave a distinct 

odour after standing for 12 hours. 

Methylarsenatcs give no smell with this reagent, all tlio 
arsenic being precipitated, less than 0-1 mgrm. of an 
arsenate or arsenite giving a brown coloration or precipi¬ 
tate.—T. F. B. 


organic-quantita tive. 

Hydrosulphite Vat ; Determination of the Value ofthe 

__. vv. Kielbasitiski. Zcits. f. larben u. lextil Chem., 

1903, 2, [2]. 33—34. 

Ik order to efficiently conduct indigo dyeing by means of 
the hydrosulphite vat, it is necessary to analyse zinc dust, 
bisulphite, and indigo, and to determine how much indigotin 
and free alkali the vat contains. Zinc dust is determined 
by shaking 0 - 5—1 grm. with iodine solution and dilute 
sulphuric acid in a well-stoppered flask and titrstmg the 
excess of iodine with arsenite. Bisulphite is titrated with 
normal soda lye uud phenolphthalein. Hydrosulphito is 
analysed under a layer of petroleum by means ot ndtgo 
sulphonic acid solution containing 0-1 per cent, of indigotin. 
Indigo is determined by converting 0'5 grm. into the 
sulphonic acid, titrating one portion with potassium per¬ 
manganate and the other with a correspondingly dilate 
alkali hydrosulphite. The relation of the number of c.e. 
of potassium permanganate to that of hydrosulphite for t e 
same quantity of indigo gives the percentage 
indigotin. For example, 50 c.c. of indigo sulphonic acid 
(0-5 grm. of Indigo pure B.A.S.F. per itre) require 
17-5 c.c. of permanganate solution (1 c.c. of the permanga¬ 
nate solution corresponding to0-001394 grm. of mdigotin) ; 
. i . . j on_: n r);rrrxtin onn o.c.. of the same indieo 


HJlUllUU Ui » 

phite. This indigo, therefore, contains 98 * o .. -v - - 
82-5 per cent, of indigotin. 

In the vat are determined indigo, soda lye, sodium 
carbonate, and sulphite. About 2 litres arc taken from the 
centre of the vat and protected by a layer of ether, and 
from 500—1000 c.c. of it are oxidised with a current of Jtfr. 
Tboiindigo is collected, weighed, and titrated with hjdfP- 
sulphite The soda lye is determined in a filtered jlortion 
treated with air free from carbon dioxide with deoinorrnal 
hydrochloric acid after adding barium chloride, naing 
phenolphthalein as indicator, the carbonate in another por¬ 
tion, with .the same indicator and the sulphite subsequently, 
using as indicator methyl orange. —T. A. L. 
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Ethyl Alcohol in Eesencee and Medicinal Preparations ; 

Determination of -. T. K. Thorpe and J. Holmes. 

Proc. Chem. Soc., 19, [ 88 *], 13. 

Tbs authors describe a method of estimating ordinary 
alcohol in essences and medicinal preparations containing 
essential oils and volatile substances, such as ether, chloro¬ 
form, benzaldehyde, camphor, and compound ethers, which 
has been used for some time past in the Government Labora¬ 
tory, and which has been found to be both accurate and 
of very general applicability. 

25 c.c. of the sample, measured at 15 ’5° G\. are mixed 
with water In a separator to a bulk of from 100—150 c.c., 
and common salt is added in sufficient quantity to saturate 
the liquid. The mixture is now shaken vigorously for 
' 5 minutes with from 50—80 c.c. of light petroleum boiling 
below 60° C, and after standing for about half an hour 
the lower layer is drawn off into another separator, 
extracted, if necessary, a second time with petroleum, and 
than introduced into a distillation flask. Meanwhile, the 
petroleum layers are washed successively with 25 c.e. of 
saturated brine, the washings added to the main bulk, 
which is neutralised if necessary, and then distilled. Tho 
distillate is made up to 100 c.c. and its relative density deter¬ 
mined at the standard temperature in the usual manner. 
The results thus obtained require a small correction from 
the circumstance that, as the alcohol present is distilled into 
four times its initial volume, the errors of the spirit tables 
are necessarily quadruplet!. Details are given of the mode 
in which the magnitude of this error may be determined, 
and from these results the mean error of the tables at below 
40 per cent, proof (for example, 0-972 sp. gr.), which is 
the particular section tf tables mainly used, may be set 
down as + 0-2 per cent, of proof spirit, anil hence the 
observed determinations, expressed as percentages of proof 
spirit, require a subtractive correction of 0 • 8 per cent. 

Tables are given of results obtained on preparations 
actnally made in tho laboratory and containing known 
quantities of ethyl alcohol as evidence of the accuracy and 
general applicability of the method and of the degree of 
variation which may be expteted to occur between the 
results of different operators. 

HIT.—SCIENTIFIC & TECHNICAL NOTES. 

Carbon Monoxide as a Product of Combustion of the 

Bunsen Burner. T. E. Thorpe, l’roc. Chem. Soc., 

19, [259], 14. 

The author, iu the course of an inquiry into the nature of 
the combustion products of certain of the gas- and oil- 
stoves iu common use, has had occasion to make obser¬ 
vations on tho behaviour of the Bunsen burner as regards 
its liability to evolve carbon monoxide wbeu burning under 
an ordinary laboratory sand-tray. He finds that a burner 
fed with coal-gas at the rate of 6 cb. ft. per hour and 
under 0 - 95 iu. pressure will evolve about 0-022 cb. ft. of 
carbon monoxide when burnt under a sand tray iu such 
manner that the inner cone of the flame impinges, or 
apparently impinges, on the metal. 

Photphorus Oxychloride ; Preparation of -. G. 

Erdmann. Ger. Pnt. 138, 392, Aug. 16, 1901. Zeils. 

angew. Chem., 1903,10, [4], 89. 

A ouhrkmt of dry chlorine is led over a strongly-heated, 
powdered mixture of carbon and u metaphospbate, e.g., 
calcium metaphosphate contained iu a suitable vessel 
provided with a condenser and receiver. 

This process has tbe advantage of requiring a simple 
apparatus, since only one gas is employed, and also 
of effecting a large saving iu chlorine compared with the 
triphosphate method. 

A suitable metaphosphate and carbon mixture is that 
obtained in the ordinary method of ma««tfacturing 
phosphuius.—T. F. B. 

Titanium Seequioxide and ite Salts as Reducing Agents. 

E. Kneoht. Ber., 1903, 30, [1], 166—169. 

The introduction of the salts of titanium oxide as mordants 
at remunerative priues, and the analogy existing between 


titaninm and tin, led the author to investigate the action of 
titanonschloride as a reducing agent. Attempts to obtain the 
compound TiCI, by reducing the chloride were fruitless, as- 
in no case did tbe reduction proceed in aqueous solution 
further than the trichloride TiCl 3 . This can be obtained as- 
follows. The hydrate precipitated from commercial titanium 
sulphate is dissolved in strong hydrochloric acid, diluted 
with water, and treated with granulated tin until no further 
increase iu the violet coloration takes place. The solution 
is then decanted from tbe tin, diluted with water, and the 
tin precipitated witli sulphuretted hydrogen. A less pure- 
product is obtained by reducing tbe solution of the tetra¬ 
chloride with zinc dust and using the solution directly. A 
more convenient method is to employ the concentrated 
solution of the commercial product (manufactured eleetro- 
lytically) which has recently been putou the market, and is 
sufficiently pure for most purposes. By concentrating this 
solution in vacuo, it solidifies to a mass of violet crystals, 
which fume in the air and deliquesce on standing. The 
crystals dissolve very readily iu alcohol and water. 

Titanium trichloride is a much more powerful reducing 
agent than stannous chloride, and gives with an aqueous 
solution of sulphurous acid (or sodium bisulphite) a 
precipitate of sulphur, hydrosulphurous acid being formed, 
as an intermediate product, so that if the solution be at once 
neutralised with soda lye, a solution of sodium bydrosulphite 
is obtained and titanium hydrate is precipitated. Cupric 
sulphate is reduced to tho cuprous salt, and with an excess- 
of the trichloride to metallic copper. The reduction of 
ferric to ferrous salts is quantitative, and forms the basis 
of an analytical method for determining iron and titaaium. 
Nitre compounds are at once reduced to the corresponding 
amines, whilst when several nitro groups are present in the 
molecule it is possible, by adjusting the amount of trichloride, 
to effect a partial reduction. Azo dyestuffs are quantita¬ 
tively reduced to the trichloride, and a volumetric method 
for estimating them has been based upon this observation. 
Moreover, fumane aeid is reduced by the reagent to succinic, 
and citraconic to pyrotartaric acid, whilst indigo yields at 
once indigo white, and on further reduction, especially oa 
boiling, a yellow crystalline substance, which has not yet 
been investigated. Prussian blue dyed on cotton is at once 
decolorised by a dilute solution of the trichloride, but the 
colour reappears on exposure to air or on washing with 
water. It is, however, noteworthy that tetranitrocellulose 
does not appear to bo acted on by titanium tricbloride- 
Titaoiuin sesquisulpbate, also a commercial article obtained 
electrolyticaliy, comes into the market as a sodium sulphate 
double salt. It has similar properties to the trichloride, 
but is insoluble in slcohol. Titanium sesquioxide or its 
hydrate is readily precipitated by soda lye fiom the corre¬ 
sponding trichloride. The black precipitate is quickly 
filtered oft anti washed. It decomposes water, giving 
hydrogen and forming white titanium oxide. The produut 
reduces nitrates to ammonia and azobeuzeue to hydrazo- 
benzene, and provides a convenient reagent for effecting 
reductions in neutral or ammoDiacal solution, no trace of 
the reducing agent patsing into solution—T. A. L. 

Calcium; Extraction of -. W. Borehers and 

L. Stockem. Ber., 36, [1], 17. 

The authors furnish further details for working the proeess- 
desciibed in a previous communication (this .Journal, 1902, 
1283), in reply to a statement by Ruff and Plato, that this 
process was inferior to that of Bunsen and Matthiesen. 

The cathode and its surroundings must be kept below 
the melting point of calcium, as, above that temperature, 
calcium dissolves freely in calcium chloride, giving a sub¬ 
stance of empirical formula CaCl. (This substance, which 
takes the form of ted crystals, has been isolated by 
Stockem.) 

Below the melting point of calcium the formation of this- 
substance iu quantity is avoided. The mass must also be 
kept in a nearly fluid condition, anil as the sponge is- 
compressed whilu in the furnace, us small a surface as 
possible of the metal comes into contuct with the electrolyte, 
tbe result being that the highest possible yield is obtained. 
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Aromatic Hydrocarbon ; Chlorination of Substituted -, 

by Ammoniacal Lead Tetrachloride. A. Seyewetz and 
P. Trawitz. Comptes rend., 186, [4], 840—242. 

Tan reeulte of continned work on this aubjeot (see this 
Journal, 1903, 50) are summarised as follows I. Mono- 
chlorobenzene is with difficulty attacked at its boiling 
point, or even in scaled tubes at 210 ° C\, by the reagent. 
Monobromo- and moniodo-benzeoe yield ehlorobromo- 
and chloriodo-derivatives. 2. With homologues of benzene 
chlorinated in the nucleus, further substitution occurs, not 
in the nucleus, but in the side chains, even when these are 
already chlorinated. 3. In aromatic hydrocarbons halo- 
genated in the side chains only, further substitution takes 
place in the side chains, not in the nucleus. 4. The 
presence of nitro groups hinders or prevents chlorination j 
by ammoniacal lead tetrachloride.—J. T. 1). I 

Hofmann’s Reaction; A Acw Reagent for -. 

J. Tseheruiac. Her., 1903, 36, [1], 218. 

Thk conversion of amides into amines has hitherto only 
been effected by means of hypochlorites or liypobromites 
in alkaline solution ; hypoiodiles did not appear to react— 
at any rate, phthalimide does not yield anthranitic acid with 
iodine and potash. The author finds that iodosobenzene 
is a new reagent for effecting Hofmann’s reaction. When 
suspended in water and added to a solution of phthalimide 
in potash, iodobenzenc and anthranilic acid are formed 
according to the following equation :— 

CH 4 <«J>NH + CjHjIO + 3 icon = 

HjN .C 6 II 4 . C0 2 K + CjHJ + KjCO, + H.O. 

—T. A. I,. j 


Di-iodophenol; New -. P. lirenans. Comptes rend., 

136, [4], 23f,—238. (See also this Journal, 1901, 496, 
and 1902, 1094.) 


The author’s experiments clear away the above anomalies 
and bring the facts into accordance with the law. Schizzo- 
sacc. octosporus, Afucor alternans, and M. mucedo , when 
triturated with glass, yield solutions which hydrolyso 
maltose, o-methyl-d-glucoside and glycerol-gluooside, but 
do not split np cane sugar or methyl-d-truetoside; It 
therefore follows that the hydrolysis of the a -glucosides on 
the one hand and that of the fructosides on the other is 
effected by two distinct enzymes. Further, Aspergillus 
niger, when cultivated in Kaulin's mineral medium, yields 
enzyme solutions which hydrolyse amygdalin and the 
d-glucosides of the (3-series but which leave milk-sugar aud 
the two methyl-d-galaotosides unaffected ; the emnlsin of 
almonds therefore is not a single enzyme, but contains a 
ferment of the nature of a lactaso. If, however, a vigorous 
culture of A. niger be fed with a solution of milk-sugar or 
of one of the two methyl-rf-galactosides, the fungus, when 
subsequently triturated, yields a solution of enzymes 
capable of hydrolysing milk-sugar and (3-methyl-d- 
gidactoside on the one hand aud a-methyl-d galactoside 
cn the other, according to tho substance added to the 
culture, enzymes termed d-galactase-a and </-galacta»e (3 
being producible at will. The milk-sugar yeasts ferment 
both milk-sugar and (3-metkyl-d-gulnctosiiie and yield 
extracts which hydrolyse these two galaetosides.—J. F. B. 

Catalysis and Ferment Action ; Elements of Chemical 

Kinetics, particularly with regard to - . 0. Bredig. 

Ergebnisse der l’liysiol., 1902, [ 1 ], 134—212. Chem. 

Centr., 1903,1, [3], 123. 

A com 1 'HEUENSivK article, in which the author reviews 
the evidence as to the analogy between the action 
of inorganic catalytic agents anil that of ferments. He 
concludes that, taking into consideration the labile and 
micro-heterogeneous colloidal condition of enzymes, enzyme 
actions are not essentially different from the contact actions 
of other catalytic agents. (See also this Journal, 1900, 
1155; 1901, 376, 845.)—A. S. 


The author has prepared the di-iodophenol OH ; I a *» 
1 : 3:5, from di -iodo-orthonitrauiliue (EH.,;N0 2 :1 2 = 
1 : 2 :4 : 6 ; by diazotising and pouring the product into 
boiling absolute alcohol. The (/i-ioao-mtroftenzene(N0 2 :I 2 = 
1 :3:5), thus obtained, forms yellow needles, m. pt. 103° C., 
identical with that prepared by Willgerodt and Arnold, 
who, however, have attributed to it a wrong melting- 
point. This substance, on reduction, gives di-iodo-aniline 
(NH s :I 2 = 1 : 3:5), m. pt. 107° C. (not 105 °C., as given by 
W. and A.). The derived acetanilide ddes not melt at 
101"—102" C. (VV. and A.’s figure), but volatilises without 
fusion at 257’’—253" C. This di-iodoaniline yields by the 
diazo reaction di-iodophenol (OH : I 2 = 1 : 3 : 5), which 
forms colourless needles, m. pt. 103°—104" C.,readily soluble 
in organic solvents, distilling slowly with steam. Its ethyl 
derivative crystallises from methyl alcohol in long needles, 
m. pt. 29°—30° C. Its acetate forms colourless needles, 
m. pt. 79“ J. T. 1). 

Hydrolytic Enzymes; Influence of the Stereochemical 

Conflyuiation of the Glucosides on the Action of - - 

H. Pottevin. Comptes rend., 1903, 136, [3], 169— 

Fischer has put forward the hypothesis that the stereo¬ 
chemical configuration of the glucosides has a definite 
relation to that of the enzymes which are capable of 
hydrolysing them. The configuration of a glucoside is 
defined by that of the sugar from which it is derived and 
by the position, n or (3, of the alcohol or phenol residue 
combined with it. Hence it follows that each enzyme 
ahouid confine its action to the derivatives of one sugar, and 
amongst these to one series of glucosides, either the a or 0 
series. 

Fischer's experiments confirm this law with a few 
abnormalities, due probably to the fact that the natural 
enaymes are not single bodies. For instance, he found 
that maltase hydrolyses the d-glucosidet of the a series, 
but also methyW-fructosIde, whilst emnlsin hydrolyses the 
d-glucosides of the 0-series, bat also metbyl-d-galactoside 
and milk-sugar, which is also a galactoside. 


RESEARCH. 

The Cahneuie Trust. 

The Carnegie Trustees have issued regulations for the 
endowment of post-graduate study and research by means 
of Carnegie scholarships, fellowships, and grants. Provision 
is made for scholarships of the annual value of 1001. and 
fellowships of the annual value of 150/. in Science and 
Medicine ; of scholarships and fellowships of like values in 
History, Economics,and Modern Languages and Literature; 
and of grauts in aid of research. (Inly graduates of Scottish 
Universities are to be eligible for tho scholarships and 
fellowships, and graduates, professors, lecturers, and assis¬ 
tants in Scottish Universities, or teachers in Scotland 
recognised for the purpose of graduation by a Scott.sb 
University, for the research grants. 


Boofesi* 

MONOnitAritlEX ubbu anoewaxdte Ei.kktrociikmik. IV. 
Band. Eiurichunigen von Elektrolytischen Laboratorien 
unter besonderer Heriicksiobtigung der liedlirfniase filr 
die Hiittenpraxis. Von H. Nisbknson, Direktor des 
Central-Laboratoriums der Akiiengesellschaft zu Stol- 
berg uud in Westfalen. Wilhelm Knapp, Verlagsbueh- 
htuidlung, Hallo a. 8 . 1903. Price M. 2.40. 

Contains 51 pages, illustrated with 32 engravings, and 
the text is subdivided ns follows:— Part 1. — I. Introduc¬ 
tion. II. Object and Value of Electrolysis. III. Funda¬ 
mental Definitions. IV. Electrotechnical Fundamental 
Law. V. Calculation of Conductivity. VI. Constituents 
of an Electrolytic System: (a) Sources of Current. ( 6 ) 
Instruments of Measurement, (r) Current Regulator*. 
( d ) Conductors, &c. Part II.—Description of the 
Arrangement of Electrolytic Laboratories of: —1. Aaohen. 
2. Breslau. 3. Clausthal. 4. Darmstadt. 5. Freiburg i. 
S. 6 . Giessen. 7. Hoboken (Antwerp). 8 . K&nigtberg. 
9. Leoben. 10. Ltittich. 11. Munich. 12. Pennsylvania. 
18. Stolberg. 



284 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[Feb. 88.190Si 


DiB HhBSTKLLBNO YOU MeTALLGBOENSTAWDRN AUE JlUX- 
TROLYTISCHBM. WSGE, UND DIE ELKKTROGBAViiBSe. V. 
Band. Von Dr, W. Ffanhauser, Fabrikant von Ma- 
schinen, Apppralen und chemischen Prkparaten fiir 
Blektroplattierung, &e. Wilhelm Knapp, Verlagsbuch- 
handlung, Halle a. S. 1903. Price M. 7. 

The work contains 141 pages, illustrated with 101 en¬ 
gravings. The subject-matter is subdivided as follows :— 

I. Historical. IX. Copper Galvanoplnstic Haths. III. 
Physical Properties of Copper Precipitates. IV. Behaviour 
of Anode Copper. V. Constants of Baths, and of the 
Metallic Deposits, and their Calculation. VI. and VII. 
Technical Arrangements, &c. VIII. Preparation of Metallic 
Powders, &c. IX. Metallic Foils. X. Preparation of 
Wires, &c. XI. Preparation of Voluminous Bodies. XII. 
Of Parabolic Mirrors. XII. Of Tubes. XIII. Electrolytic 
Etching. XIV. Electro-engraving of Josef Riedel”. 

India-Rubber and Gutta-Percha. A complete Practical 
Treatise on India-rubber and Gutta-percha in their 
Historical, Botauical, Arboricultural, Mechanical, 
Chemical, and Electrical Aspects. Translated from the 
French of T. Seeligmann, G. Lamy Torrilhon, and 
H. Falconnet. By John Geodes McIntosh, late 
Lecturer on the Chemical Technology of Gums, liesins, 
&c., The Polytechnic, Regent Street. Scott, Greenwood, 
and Co., 19, Ludgate Hill, London, E.C. 1!)03. Price 
12s. 6 d. ; India and Colonies, 13.v. (id.; other countries, 
IS s. nett and post free. 

384 pages of subject-matter, with alphabetical index and 
12 pageB of bibliography. The text is illustrated with 86 
engravings. Paut I. India-Rubber. —Historical Intro¬ 
duction. I. India-rubber, Latex, Botanical Origin, &c, 

II. Climatology, Culture, &c. Ill. Methods of obtaining 
the Latex and preparing Crude Rubber, fee. IV. Classifi¬ 
cation of Raw Rubbers. V. Physical and Chemical Pro¬ 
perties of Latex aud India-rubber, &c. VI. Mechanical 

•Conversion of Natural into Normal Caoutchouc, &c. 
VII. Mechanical Conversion of Normal into Masticated 
Rubber. VIII. Vulcanisation of Rubber. IX. Chemical 
and Physical Properties of Vulcanised Rubber. X. 
Hardened Rubber or Ebonite. XI. Mixing Rubber with j 
Mineral and other Substances. XII. Rubber Substitutes, 
&o., and their Determination in Vulcanised Rubber. 
Part II. Gutta-Percha. —Historic Introduction, &c. I. 
Definition, Botanical Origin, and Habitat, &c. II. Clima¬ 
tology, Soil, and Culture. III. Methods of Collection. 
IV. Classification of Different Species of Commercial 
Gutta-percha. V. Physical and Chemical Properties, 
Technical Testing. VI. Mechanical Transformations, &c. 
VII. Methods of Analysis. VIII. Gutta-percha Sub¬ 
stitutes. IX. Trade Statistics. 


CtaUe Keportv 

1.—GENERAL. 

THE PATENTS ACT, 1902. 

Compulsory Licences and Revocation of Patents. 

London Gazette, Feb. 17, 1903. 

(See also this Journal, Feb. 16, 1903, 126.) 

At the Court at Buckingham Palace, the 16th day of 
February, 1908. 

Present, 

The King’s Most Excellent Majesty in Council. 

Whereas by the third section of an Act of Parliament 
passed in the seoond year of His Majesty’s reign intituled 
«The Patents Act, 1902,” it is amongst otlnlf things 
enacted that any person interested may present a petition 
to the Board of Trade alleging that the reasonable require¬ 
ments of the publio with respect to a patented invention 
have not been satisfied, and praying for the grant of a 
compulsory licence, or, in the alternative, for the revocation 


of the patent; that the Board of Trade shall in the circum¬ 
stances set out in this section refer the petition to the 
Judicial Committee of the Privy Council; and that His 
Majesty in Council may make rules of procedure and 
practice for regulating proceedings before the Judicial 
Committee under this section, and subject thereto such 
proceedings shall be regulated according to the existing 
procedure and practice in patent matters : , 

And whereas His Majesty in Council has deemed it 
expedient to make rules regulating proceedings in such 
Petitions before the Judicial Committee, 

His Majesty is therefore pleased by and with the advice 
of His Privy Council to approve of the several rules and 
regulations contained in the Schedule hereunto annexed, 
and to order, as it is hereby ordered, that on and after the 
making of this Order the same be respectively observed. 

A. W. FitzRoy. 

The Schedule above referred to. 

Rules to be observed in Proceedings before the Judicial 
Committee of the Privy Council under the Patents Act, 1902, 
Section 3. 

I. On receiving written notice from the Board of Trade 
that a Petition has been referred to the Judicial Committee 
of the Privy Council, tho Petitioner shall, after satisfying 
the requirements of Rules II. aud IV., apply to the Judicial 
Committee to fix a time for hearing the Petition. 

II. —(a) No application to fix a time for hearing the 
Petition shall be made unless the Petitioner shall have 
previously given notice to the Patentee, to the Opponents, 
aud to any other person claiming an interest in the patent 
as exclusive licensee or otherwise, that the Petition has been 
referred to the Judicial Committee, that it is liis intention to 
apply to the Judicial Committee on a specified day, which 
day shall be not less then four weeks from the date when 
the notice is served or sent, to fix a time for hearing the 
Petition, and that any person desiring to be heard before 
the Judicial Committee at the time so fixed must enter a 
Caveat at the Council Office on or before the day so 
specified. 

(!>') The said notice shall be served in the usual way, 
but where the person to be served resides or has his prin¬ 
cipal place of business outside the United Kingdom, it may 
be sent to him by post in a registered envelope. 

III. —(a) Any person claiming an iuterest in the patent 
as exclusive licensee or otherwise, whether he has received 
the notice prescribed by Rule II. or not, shall, if he desires 
to bo heard before the Judicial Committee, enter a Caveat 
at the Council Office on or before the day specified by such 
notice; provided always that, if be has not received the 
said notice, or if he resides or has his principal place of 
business outside the United Kingdom, he may apply to the 
Judicial Committee to exteud the time for entering his 
Caveat, on the ground that the time limited by such notice 
is insufficient. 

( 6 ) Every Caveat shall specify the Caveator's address 
for service, which address shall be within four miles of tho 
Council Office. 

IV. An application to the Judicial Committtee to fix a 
! time for the hearing of the Petition shall bo accompanied 
i by eight printed copies of the Specification, and by an 

affidavit of the Petitioner showing the persons to whom, and 
the manner in which, the notice prescribed by Rule II. has 
been given. 

V. The time for hearing a Petition shall bo fixed by an 
Order of the Judicial Committee, and shall be not less than 
four weeks from the day on which the application for fixing 
the same is made. The Petitioner shall, immediately after 
the issue of such Order, give publio notice thereof by ad¬ 
vertising the same once at least in tho London Gazette and 
in the 'Limes, and in such other newspaper or newspapers 
(if any) as the Judicial Committee may direct. After com- 

1 pleting such advertisements, the Petitioner shall forthwith 
lodge an affidavit thereof at the Council Office. 

VI. The statements contained in the affidavits required 
by Rules IV, and V. may be disputed upon the hearing. 

VII. The Petitioner shall be entitled to be served by the 
Caveators, not less than three weeks before the day of 
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hearing, with notice of the gronuds of their respective 
Objections, if such ground* are different fiom or additional 
to those taken by them in the proceedings before the Board 
of Trade. Copies of all Objections, or additional Objec¬ 
tions, so served an aforesaid, shall be lodged at the Council 
Office not less than fourteen days before the day fixed for 
the hearing. 

VIII. —(a) All Petitions and other documents lodged at 
the Council Office shall (unless the Judicial Committee 
otherwise direct) be printed in the form prescribed by the 
Patents Rules of the Board of Trade which are in force for 
the time being, and the parties shall furnish as many copies 
of the documents lodged by them ns shall be required by 
the Judicial Committee. 

(6) Parties shall be entitled to have copies of all papers 
lodged in respect of the Petition at their own expense. 

IX. No solicitor or agent shall be entitled to conduct 
proceedings under this Act before the Judicial Committee 
unless he is a solicitor or agent admitted to practise before 
the Privy Council in accordance with Her late Majesty’s 
Order in Council of the 6th March, 1896. Such solicitor or 
agent shall be allowed the same fees, and the same Council 
Office fees shall be chargeable in respect of proceedings 
under this Act, as are prescribed by tho general Rules 
applicable to proceedings before the Judicial Committee. 

X. Applications to the Judicial Committee to fix a time 
for hearing the Petition and on other matters of procedure 
shall be addressed in the first instance to the Registrar of 
the Privy Council, who shall take their Lordships’ instruc¬ 
tions thereon and communicate the same to the parties. In 
cases of doubt the Registrar may, or, if so requested by any 
of the parties, he shall, enter the application for hearing 
before their Lordships’ Board. 

XL The Judicial Committee may excuse the parties from 
compliance with any of the requirements of these Rules, 


and may give *ueh directions in matters of procedure and 
practice and otherwise a* they shall consider to be just and 
expedient. 

XII. —(o) Any affidavits, statutory declarations, or other 
documentary evidence which may have been furnished to 
the Board of Trade, or any copies thereof which may be 
referred by the Board to the Judicial Committee, may be 
received in evidence in proceedings under this Act before 
the Judicial Committee, subject to such cross-examination 
of any of the deponents ns may be permitted by the Judicial 
Committee. The Judieial Committee may require the pro¬ 
duction of any original documents, copies of which are 
tendered in evidence under this Rule. 

(6) The parties may tender before the Judicial Com¬ 
mittee such further documentary or other evidence as they 
may be advised. 

XIII. The Judicial Committee may refer any matters in 
connection with proceedings under this Act to be examined 
and reported on in the same manner as matters may be 
referred by them under Section 17 of the Act 8 and 4 
Will. IV., e. 11 (Judicial Committee Act, 1888). 

XIV. The Judicial Committee will hear the Attorney- 
General or other Counsel on behalf of tho Crown on the 
question of granting the prayer of any petition. Counsel 
on behalf of the Crown is not required to give notice of the 
grounds of any Objection he may think fit to take or of 
any evidence which ho may think fit to place before tbo 
('ominittee. 

XV. Costs incurred in the matter of any Petition under 
this Act shall be taxed by the Registrar of the Privy 
Council, or other officer deputed by the Judicial Committee 
to tax the same, and tile Registrar or such other officer 
shall have authority to allow or disallow in his discretion 
all payments made to persons of science or skill examined 
as witnesses. 


General Tariff for tub Austro-Hungarian Customs. 

Bcilugr dev “ Neuen Freien Frrsse,” Fell. 1903. 

(1 Krone = lod. 2 Kronen = 1 Gulden. 1 Kilo. = 2-2 lb.) 

The first portion of the Tariff, dealing with import duties, is divided into 51 sections. 


Section. No. 


New Tariff. 


Article. 


IV. 

Sugar. 


New Duty. 


Kronen per 
! 100 kilos. 

rl 


is 


20 


VI. 

Grain, 
Malt, Ac. 

Animal 

Products. 


SI 


Beet sugar and all sugar of a similar i 
kind (cane sugar), in ever,- state of 
purity, with the exception of molasses 
Sugar of other kinds, <■!/., glucose, i 
starch sugar, grape sugar, fruit sugar, 
milk sugar, and the like; caramel 

(sugar- and beer-colouring). 

Molaases. 

Note. —Besides tho duty, there is 
imposed on sugar the special tax on 
articles of consumption, viz., on the 
sugar in No. 19, the amount pre¬ 
scribed for cano sugar, and on the 
sugar in No. 20, the amount pre¬ 
scribed for sugar ot other kinds. 


| Malt. 

J Wax, animal: 

(?) in the natural condition ........ 

. (6) prepared (bleached, coloured, 
formed into tablets and balls), 
; also mixed with other substanoes, 
| eg/., vegetable wax, Ac. 


28-00 


26-00 
18-00 -j 


8-40 


14-00 


28*00 


Previous Tariff. 


Articio. 


sugar (levulose) . 

Kate.- Besides the duty, there 
is imposed on sugar the special 
tax on articles of consumption, 
viz., on tho sugar in Nos. 17. IS. 
and 19a, the amount prescribed 
for cane sugar, and on the sugar 
in No. 20, the amount prescribed 
for sugar of other kinds. 

Milk sugar.-. 

Caramel. 


Previous Duty. 


Auto¬ 

nomic. 


No. in 
Previous 

By Special T ifT 
Treaty. , larm - 


Kronen per 100 kilos. 


Raw sugar: 

below the Dutch standard, No. 19 
of the Dutch standard, No. 19 

and over. . 

Refined sugar. 

Sugar solutions containing cane 
sugar or invert sugar: 
suitable for human consump¬ 
tion. 

unsuitable for human con¬ 
sumption, molasses. 

Starch sugar (grape sugar,glucose, 
ami the like), maltose, and fruit j 


26-18 
20'J 8 


19'05 

14*29 


j 20'18 


28*81 

28*81 

8-57 


11-90 


28*81 


23 81 


17a 


176 

18 


Ida 

19b 

20 


329 

831 

28 


88 a 


58 * 
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General Tariff for the Austro-Hungarian Customs— continuefi. 


Section. No. 


X. 

83 

Animal 


Products— 


coni. 


XI. 

01 

Pats. 



92 


03 


04 


xi r. 

Patty Oils. 


XIII. 

Beverages. 


100 


107 


New Tariff. 


Article. 



Previous Tariff. 


Article. 


86 


00 


100 


101 


102 

108 


104 


105 


Skins and hides, raw (green or dry, 
also salted or limed, l>.»t not pre¬ 
pared further) . j 

Fish- and seal-oil: | 

(n) in casks or in similar largo vessels 
of a gross weightcf at least 10 kilos. 
(A) in vessels of suiaMer capacity, 
gross weight less than 10 kilos. ... 
Animal tallow, crude or rendered ; 

pressod tallow. 

Vegetable tallow, palm oil, palm-ker¬ 
nel and cocoanut oil, solid. 

Wax, vegetable: 

(a) Japan wax. 

(A) Carnadhawax and other vegetable 
waxes not specially mentioned : 

(1) in the natural condition .... 

(2) prepared (bleached, coloured, 
formed into tablets or balls), 
mixed w ith other substances.. 1 

Note .— Carnahha wax, and 
other hard vegetable waxes for 
the manufacture of eerasin, by 
permit, under the prescribed 
conditions and regulations ... 
Stearic acid (stearin), palmitic acid 
(palmitin). 

Paraffin r 

(а) impure, also paraffin scale. 

(б) other. 

Note .—Soft paraffin with a melting 

point of 42° 0. and below, for the 
manufacture of wax matches, hyper- j 
init. under the prescribed conditions 
and regulations. 

IX'gras and elaidic acid . j 

! Cerosin. 1 


Kronen per 
100 kilos, 


Free. 

2*50 
24*00 
250 
2-50 
2-50 1 

14-00 | 

28-00 J 

Free -J 

14-0 


1 ( 

j* 7*00 j 


•00 J 

COO 


; Vnselin and lanolinc (purified wool- 
fat) ; 

(a) in casks. 

(A) in tin lioxes and similar smaller 
I receptacles. 

Waggon-grease: j 

(a) with mineral-oil or-fat-. : 

1 (6) other... 

Fats and mixtures of fats not men- ) 
tioned elsewhere.... ! JT 

Rape oil in casks, leathern bottle. 1 , and I 

drums. 

Linseed oil and other fatty oils not } 
j specially mentioned, in casks, leathern f 
bottles, and drums, with theexception f 
of oil-varnishes... ) 

Olive, maize, poppy-seed, sesaraO, earth 
nut, beech-nut, and sunflower oils,' 
casks, leathern bottles, and drums 

Cotton-seed oil in casks, leathern 

bottles, and drums. 1 

Notes.— (1) Olive and earth-nut "i 
oils (No. 104), and castor oil 
(No. 108), for technical use. pro- ! 
vided they are denatured by a [ 
specially authorised customs- | 

officer. J 

(2) “ Sulphur oil ”. 

(8) Cotton-seed oil for technical use, ^ 
by permit, under the prescribed [ 

conditions anil regulations. ) 

Fatty oils in iars and similar vessels, 
less than 25 kilos.: • , 

(a) Oils included in Nos. 102 and 

103... ! 

(A) Oils included in No. 104. 

(c) Cotton-seed oil .n i 


•oo ( 

•°° (I 


16-00 
7-00 
2-50 [ 

12-00 

10*00 


{ 

arth- J 

is, in 24*00 -( 
is .. ) I 


40*00 


•00 


2*00 
12*00 { 


80*00 

80-00 

48-00 


Beer: 

(a) in casks... 

(A) in bottles or jars. 

Note.— Besides the duty, beer is 
aho subject to an excise tax. 


5-00 

18*00 


This modification is not present in ; 
the old tariff. 


Degrns. 

Elaidic acid. 


Voselin. 

Lanolinc. 

(without regard to mode of 
packing.) 


Spermaceti. 
Other fats.. 


Linseed oil in casks, Ac. 

Other fatty oils included in 

No. 103, in casks, &c .: 

Maize oil in casks, Ac. 

Other fatty oils included in No. 104. 

in casks, &e. 

Olive oil, pure, in casks, Ac., by 
agreement. 


Olive and earth-nut oils, denatured 
Castor oil, denatured, by iwree- j 
ment. ; 


Tli is statement is not contained in 
the old tariff. 


Previous Duty. j No _ , n 
| Previous 


Vegetable wax : 

in the natural condition. 

prepared (bleached, coloured, &e.) 


This modification is not present in ; 
the old tariff. j 


A u f o- 
nomie. 

By Special 
Treaty. 

1 Tariff. 

i 

Kronen per 100 kilos. 

i 

Free. 

Free. 

1 

60 

2*38 

; •• } 

i 

71—74 

23-81 

23 81) 


2-88 

i 

1 69 

2-38 

2'38 

| 

70 

21-90 

1 

58a 

23-81 


5SA 

14*20 


67 

14-29 

11-90 

67 

2-38 


j n 

4*70 i 


9-52 

! 

68 

14*29 
2-38 j 

11-90 

1 07—71 

| 

14 20 

2 38 1 

11-90 

} 67—71 

9’62 
2*38 , 

•• 

j 68-71 

| 

0*52 

9 82 

7a 

9-52 

5-71 

j ;a 

0-52 

952 

J 

0-52 

9 52 

72 

19-05 

9t>2 

.. 

.. 1 

5-71 

72 

10-05 

9-52 

72 

1-90 

1-90 

72 Note 

.. 

1-90 

73 

1*90 

i 

i 

1-90 

72 

j 

23*81 

23-81 

74 

4‘70 

.. 

78a 

10-67 


lib 
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Gkmebal Tabifb fob tub Austbo-Hdxqabiak CUSTOMS— continued. 


Section. No. 


XIII. 
Bereni&ea 
— conf . 


New Tariff. 


Article. 


New Duty. 


10!) 


Distilled spirituous liquors: 

(а) cognac.. 

(б) liqueurs, punch - essences, and I 

other spirituous liquors treated 
with sugar or other substances, 
French brandy. I 

(c) arrack, rum. , 

(</) other distilled spirituous liquors 
Note. — Besides the duty, the j 
brandy-tax is imposed, according to : 
the higher rate of the home excise- [ 
tax | 

Wine, fruit-wine, wine* and fruit- 
must, fruit- and berry juices, not j 
concentrated, mead: 


i Kronen pei 
| 100 kilos. 

200*00 


(a) in casks . 


(6) in bottles . 


XV. 

W< l<lit K 
Charcoal, 
aunt Feat. 

XVI. 
Turned 

and Carved 
Goods. 

XVII. 
Minerals. 


Note. — Wines containing more 
than 22*5 per cent., by volume, of 
alcohol, are treated as distilled 
spirituous liquors. 


110 5 Sparkling wine. 

111 j Vinegar: 

I (a) in casks. \ 

(h) in bottles and jars. 

1. - ! Mineral waters, nalur .l or artificial .. i 
l.T. Wood charcoal, neat and ueai-ehur- j 
e;vil. lignites and coals, coke, and all ; 
solid artificial fuels prepared from ' 
' those materials ... 

141 ( Celluloid in plates, rod*, or tubes, also 
polished and underlaid, not further 
worked up. 


143 

m 

115 


143 


147 


148 


XVIII. 

Medicinal 

mid 

Perfumery 

Articles. 


XIX. 
Dye and 
Tunning 
Materials. 


Pyrites. 

Ores not specially named. 

Gypsum: 

(а) crude, also ground. 

(б) burnt. 

White chalk, heavy-spar (native 

barium sulphate) : 

(o) crude. 

(6) ground, washed. 

Emery: 

(а) crude... 

(б) granulated, ground, washed, 

pressed. 

Mineral pigments: 

(а) crudo. 

(б) burnt, ground, washed, pressed . 

(c) refined. 

Earths and mineral substances not 
specially mentioned, crude, burnt, 

ground, or washed. 

All these substances so far as they 
are not included in other sections of 
the tariff. 

Liquorice juice, concentrated, in chests 

or formed into blocks.. 

Opium, nutmeg- or mace- butter, 

cherry-laurel water. 

Camphor: 

(«) crude. 

(A) purified (refined). 

Ethereal oils: 

(а) laurel, rosemary, and juniper 

oils, light camphor oil. 

(б) not specially mentioned. 

Indigo, chestnut-wood extract, que* 

i bracho extracts, tanning extracts not 

| specially named. 

AW*.—Indigo, when imported by 
sea 

Its Dyestuff-ex tracts, not specially named 


161 

152 

153 

153 1 

| 

162 J 


170*09 

145*00 

110*00 


00*00 < 


75*00 




153*00 

12*00 

21*00 

1*50 


Free 


6*50 

0-33 > 
Free $ 

Free 

0*00 


Free 

1*00 

Fieo 

2*00 

Free 

3*00 

12*00 

Free 


24*00 

30*00 


Free 

33*00 


24*00 

00*00 

} H 


Free 

8*00 


f| For wine containing more than 15, 
but iit>t more than 28 per cent, by 
volume of alcohol, the additional 
tax is 9*05 kronen pel* 100 kilos, 
(or 100 litres) net. or 0*00 krone 
per 100 kilos, (litres) net, per 
degree over 15 per cent, by > 
volume. Wine cortaining more 
than 23 per cent, by volume of 
alcohol, is taxed as treated 
brandy in accordance with 
No. 70a. 


Previous Tariff. 


Article. 


l'revious Duty. j Nq , n 
Previous 

Auto- Bv Special 1 T iff 
nomic. i Treaty. | tar,n * 


Kronen per 1(H) kilos. 
112*80 


Fruit and berry juices, not con¬ 
centrated in cisks . 

Lemon juice, by agreement. 

\\ ine, fruit wine, wine* and fruit 

must, mead, in casks. 

Fruit and berry juices, not con¬ 
centrated, in bottles. 

Wine, fruit wine, wine* and fruit- 
must, mead, in bottles. 


Chestnut-wood extract., 
Other tanning extracts 
Indigo.. 


! 


142*8(1 

141*8(1 

101*72 


11*90 


Free 


i 


47*02 
95*24 1 83*33 
47*02 

| 


70a 


70a 

76a 

76 


325 

77a 

93 

77a 1 


119*05 

1 9S-24 

776 

11*90 

9*52 

78a 

23*81 


! 786 

1*19 


) 79 

Free 

Free 

1 

96 

14*29 


i 

199 

Free 

Free 

102 

Free 

Free 

j 103a 

Free 

Free 

j 1036 

Free 

Free 

103a 

Free 

Free 

j 10362 

Free 

Free 

103a 

Free 

Free 

| L036 2 

Free 

Free 

103a 

2*38 

119 

10361 

11*90 

* 76 

246 

Free' 

Free 

1 103a, 6 2 

14 29 

9 S2 

104 

35*71 


10J 

8*57 

Free 

118 

35*71 

•• 

105 

14*29 

1*29 

107a 

50*52 

35 71 

1066 

3*57 

, , 

112 

7*14 

3‘37 

118 

Free 

Free 

118 

7*14 

3 v *7 

118 
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Gbxbrax Tariff for the Austro-Hungarian Customs— continued. 


Previous Tariff. 


Previous Duty. 

No. in 

Article. 



Previous 


Auto¬ 

nomic. 

By Special 
Treaty. 

Tariff. 


Kronen per 100 kilos. 

1 


.. .. 

0*48 

Tree 

114 

.. 

1*19 

Free 

ns 


1*19 

048 

115 

.. 

119 

Tree 

115 


Free 

Tree 

103a,42 


3*57 

2 38 

116 


3*57 

2*38 

116 


1*19 


115 

Crude amber, hartshorn, and 





14*29 

14 29 

107a 

Others. 

Resin oil, by agreement. 

8*57 

238 

117 

.Tnlap-resin. 

35*71 

Free 

105 

Others. 

3*57 

118 

.. 

Free 

" 

•• 

.. 

8"33 net 


119 

In tho old tnriff this statement is 




limited to Roumanian oils. . 

1*62 


Note 1 


10*95 net 


120 

.. 

10*95 net 

-* 

121c 


Nsvr Tariff. 


Section. No. 


Article. 


XX. 

Gums and 
Resins. 


XXI. 
Mineral 
Oils. 
Lignite, 
and Shale* 
Tar. 


104 Tar, with tho exception of lignito- and 

| shale-tar. 

105 Resin, common ; colophony; pitch not 

specially mentioned. 

100 Coal-tar-, lignite-tar-, shale-tar-, petro¬ 
leum-, ana stearine-pitch. 

167 I Brewers' pitch, &c. 

168 ; Asphalt earths, rock asphalts, crude 

and ground. 

169 ! Asphalt-bitumen. 

170 Asphalt-cement, asphalt-mastic; rcsin- 

j cement (wood-cement). 

172 Ozokerite (mineral wax),crude. 

170 Turpentine, turpentine oil, pitch oil 
, (resin oil) ; crude amber, hartshorn, 
and caoutchouc oils ; coal tar oils of 
the benzene senes; bird-1 ime. 

174 | Ccpal-resin, dammar-resin, shellac, 

I gum arable, gumgadda, Senegal 
[ gum, gamboge, gura - tragacanth, 

| gums, resins and gum-resinn. natural 
I balsams and vegetable juices, not 

specially mentioned. 

Note. —Tho substances in No. 174, 
when imported by sea. 

175 | Mineral oils, lignite- and shale-tars, 
crude, with the exception of those 

j named in No. 17(1. 

AW*.—Crude mineral oils and oils 
not applicable for illuminating‘pur¬ 
poses without previous distillation 
and refining, thesp.gr. of which is 
over 0'880 at 15° C.. by permit, under 
; the prescri bed conditions and regu la- 
1 tions, in the annual maximum quan- 

tity of “ 200,000 sq. m.". 

! Of this 200,000 sq. m., 10,000 sq. m. 

go to the countries and states re- 
i presented in the Reiehsrath and 
190.000 to Hungarian states. 

Crude, applicable for illuminating pur¬ 
poses without previous distillation 

and refining (purification). 

Refined or partly refined light mineral 

oils of sp.gr. 0*880 or less. 

Note.— Mineral oils in Nos. 170 and 
177 are subject also, besides the cus¬ 
toms duty, to the excise tax of 13 
kronen per 100 kilos, net weight. 


New Duty. 


Kronen perl 
100 kilos. 

0*50 

1*20 

1-20 

2*50 

0*80 

500 

7-00 

Freo 

I 1 


3-60 


Free 


8'SO net 


1*62 net 


176 

177 


11'00 net 
; ll'OOnet 


178 


XXIX. 
Paper and 
Paper 
Goods. 


179 

2U 

286 


287 


298 


Refined or partly refined heavy 
mineral oils of sp. gr. over 0*8S0; lu¬ 
bricating oils, also mixed with animal 
or vegetable oils or fats. 

-Vote.—Heavy oils of sp. gr. over 
1 0*880 (with theoxeeption of prepared 
lubricating oils) for the manufacture 
of lubricating oils by special conces¬ 
sion and under regulations. 

’ Residues from the distillation or puri¬ 
fication of mineral oils, not suitable 
1 for use as lubricating oils or greases, 

I with the exception of solid residues.. 
!> Paper-stuff, blenched or unbleached : 

(а) from rag, (half-stuff). 

(б) from wood, straw, esparto, and 

I similar fibres . 

! Pasteboard: 


(а) ordinary, of a weight of 300 grins, 

and more per sq. m. 

(б) cardboard, slate-cards, glased 

pasteboard. 

Tarred and fireproof pasteboard.. 

Packing-paper or the weight of SO grins, 
and more per sq. m.: 

(а) not coloured. 

(б) coloured or tarred in the mass 

Blotting-paper:. 

(а) ordinary, not coloured 

(б) fine, alto blottlng-cards. 


12*00 J 
net ] 


7*00 net 


) 


(■7 *00 net 


Freo 

1*60 


7*20 


7*20 

7*20 


*20 ( 

•so | 


7*20 

14*00 


Heavy oils of sp. gr. over 0*8?0, . 
yellow and reddish-yellow lutori- i 
c-ating oils, also mixed with ani- ! 

mal or vegetable oils or fats. 11*90 net 

Heavy oils of sp. gr. over 0*880, : 

dark coloured. ! 7 *14 net 

Heavy-oil distillates as raw mate- I 
rial forth© manufacture of lubri¬ 
cating oil, without special con¬ 
cession .... | 7*14 net 

Residues from the distillation or 
purification of mineral oils. 7*14 net 


Pasteboard: 

(a) ordinary of a weight of 800 
grms. and more per sq. m. 
straw-pasteboard, by agree¬ 
ment . * . 

other ox dinary paseboard 
covers, by agreement. 


Rough packing-paper, not co¬ 
loured ... 

Packing - paper, smoothed, or 
coloured, varnished, tarred...... 

Grey blotting-paper .. 

Pine, also hlotting-cards .. 


1216 

121a 


121a 


121a 


Free 

Free 

185a 

1*10 

1X9 

1854 

7*14 

2*38 

180 

7*14 

lit 

7*14 

188 

7*18 

2*38 

180 

7*14 

3*S7 

i 

ISO 

7*14 

3*#7 

137 

7'14 
11*90 

• *•7 
7*14 

180 

190 


1 Pitch other than ooal-tar pitch is forwarded duty-free. 
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General Tariff for the A.C8tro-Hitnqarian Custom continued. 


New Tarift. 


Previous Tariff. 


Sect on. No. 


New Duty. I 


Previous Duty. 


! B,v Special 
! Treaty. 


| No. in 
Previous 
Tariff. 


XXIX. 
Paper and 
Paper 
Goods— 
cont. 


XXX. 
Caoutchouc 
and Gutta- 
jtercha. 


XXXII. 

leather 

and 

Leather 

Goods. 


Drawing-paper, artists’ paper, copper- 
plate paper. 

Parchment paper. 


Kronen perl 
1(K) kilos. I 


Paper for photographic purposes: ! 

(a) not sensitised (albumin-, gela¬ 
tin-, pigment-, Ac. paper) . 

(b) sensitised.. 

» Other chemical papers. 

i Caoutchouc, gutta-percha (also bulata), 
crude or purified; waste thereof, I 
caoutchouc regenerated from waste 

i caoutchouc (Mitchel rubber). ; 

; Caoutchouc solutions. j 

Caoutchouc paste. j 

Ox- and horse leather, prepared as for I 
sole-leather (also for belting): 

(«) in back-pieces (butts, crou- j 
pons): 

1. vegetable-tanned. 

2. mineral-tarmed. ... 

(b) other (with the exception of 
waste leather): 

1. vegetable-tanned.j 

2. mineral-tan lieu.. 

(c) waste leather. . 


320 , Ox- and horse leather not prepared 
as for sole-leather, also finished, but 
not enamelled: i 

CO natural - coloured or dyed i 

black. . 

(/;) other. l 


330 Calf-leather, with the exception of ) 
1 enamelled leather. > 


3'U Goat- and kid-skins, tnlined, -also 
split, not dyed, not further pre¬ 
pared . 

332 Sheep- and lamb-skins, tanned, not 
dyed, not further prepared: 

(a) flesh-split. ; 

833 Goat- and kid-leather, prepared, with I 
the exception of glove-leather and ! 

enamelled leather. 1 

314 Sheep- and lamb-leather, prepares!, 
with the exception of glove- 
leather and enamelled leather. 


XXXV. 

368 

Glass and 


Glassware. 

369 


370 


83f* Glove-leather of all kinds. | 

Note.—- Glove-leather sent abroad to I 

be dyed, on re-importation, by permit 
, under the prescribed conditions and 

regulations. j 

336 Enamelled leather of all kinds. I 


837 Leather not specially mcniioned, 
parchment. 


Genuine .. 
Imitation. 


I Pigment-paper 
Albumin- and g 


Albumin- and gelatin-paper 


Kronen per 100 kilos. 


2887 

1190 

2381 

2381 


I 

Sole-leather, and sole-leather waste \\ 
(without distinction as to the 

tanning materials usod). C'* - ' ° 

Bell ing-leather. ) 


All ox- and horse-leather not suited 
for sole-leather, half-tanned, vege¬ 
table-tanned, rod sumach-tanned 
(“ lohrothsumochgar ”), or oil- 
tnnned ; also all leather pro pared 
with fat (with the exception of | 
belt ing-leather) ; also grained, • 
sleeked, stretched, natural- j 
coloured; also black ox- and 
horse-leather ; also grained whole [ 

or half-hides. i 

Black ox- and horse-leather in | 
smaller pieces, ox* and horse- i 
leather other than black-dyed, 
bronzed, or with designs im- I 

printed themm. | 

Calf-leather, black or otherwise: j 
dyed, bi-onzed. Ac. ! 

(Black kips are also treated as 
calf-leather). I 

Other calf-leather. , 


Sheep- and goat-skins, tanned j 
(not white or oil-dressed); also i 
split, not dyed. ! 


Dyed, bronzed, &c. 


) 43-00 


Glove-leather of all kinds. i 

Binck-dycd glove leather by 
agreement... ! 

This statement is not contained 
in the old tariff. 

Dyed, bronzed leather and leather 
wit h designs imprinted thereon, 

parchment. 

Russia leather, crocodile*, seal-, 
and pig-leather, real or imitation, 

dyed, by agreement. j 

Other leather not specially men* ' 
tioned. j 


I ground glass (gloss dust). 3 *(jn 

j Glass rod, small glass plates, and 
l glass rod, without distinction of 

) colour..... 3*50 

Hollow glass, ordinary, that is not 
ground, not decorated, not stamped: 

(а) in its natural colour, but not 

white .j. 5*oo 

(б) white, also“ half-whrte ” (trans* 

(ercoiwireU (coloured iii the hum, 1 ' l ' ,>gr0 • , 
or Hashed). an-OO 


i 9 'SB growj Til* 
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Gknbhal Tariff for thk Aubtuo-IIcnoavuaw Customs— continued . 



New Tariff. 


Previous Tariff. 

Section. No. 

Article. 

I 

, New Duty. 

j Previous Duty. j No , D 

Article. i Previous 

Auto- i By Special _ 
notiuc. Treaty. iariU * 


XXXV. 
Glass and 
Glassware— 

cont. 


871 i Hollow glass with only ground-in 
| stoppers or ground bottoms 
; edges: 

(a) in its natural colour or white 

(transparent.) . 

i (6) coloured (coloured in the muss 

or flashed). 

372 Hollow glass icflned : 

(a) etched, ground, decorated, 
cut: 

1, in its natural colour or white 

(transparent) . . 

2, coloured (coloured in the mass 

! or flashed). 

} (b) painted, trilrtcd, silvered ... 

(c) spun over, Ac., with glass.. 

374 Pressed and massive glass, not spe¬ 
cially mentioned: 

! (a) crude, also annealed, a’so with 

j ground bottoms or edges, nuturnl- 

j coloured or while (transparent). 


( b) other (coloured, painted, Ac.) 


37ft 


XXXVI. 

Stoneware. 


XXXVII. 

Pottery- 

ware. 


870 

377 


379 

330 


398 


399 


XXXVIII. 428 
Iron and 
Iron-ware. 


429 


Mirror and plate glass, not specially 
named, crude, not ground, un¬ 
polished, not decorated, not coated, 
not coloured: 

(а) mirror gluts, cast or blown; 

crude cast glass more than ft mm. 
thick. 

(б) plate glass and crude cast glass 
of 5 mm. or less in thickness, 1 
with a perimeter of (uch plate of : 

1, 210 cm., or less. 

t\ 240—100 cm. 

3, over 400 cm. 

Mirror and plate g ass, not specially 
named, coloured, not ground, un¬ 
polished, not decorated, not coat< d.. 
Mirror and plate glass, not specially 
named, ground, polished, decorated, 
curved; also coloured or flashed : 

(a ) not faceted, not coated. 

(/>) faceted, but not coated ; cathe¬ 
dral glass, also white. 

(c) coated (painted, gilded, or sil- 
veml.also decorated by colours 

either laid on or burnt in). 

Wire-glass (cast plates with wire 

enclosed) . 

Dry plates for photographic purposes, 
sensitised. 

Heat non conducting masses of kiesel- 
guhr, mixed with asbestos, hair, saw. 

dust, and the like. 

Note— Shaped masses of heat non¬ 
conducting material of kieselguhr, 

treated as *' cork-stone ”. 

Cement. 

Bricks, refractory : 

(а) Pinna-, magnesite-, bauxite-, and 
graphite-bricks: 

(1) weight (of one brick) up to 

8 kilos. 

(2) weight (of one brick) over 

8 kilos. 

(б) others: 

(1) weight (of ono brick) up to 

10 kilos. 

(2) weight (of ono brick) over 

10 kilos. 

Pig-iron, iron and steel, old, broken, 

and scrap, for smelting. 

Note.— (1) Iron filings and scale 

from hammering.ff.. 

(2) Tin-plate scrap for factories at 
which the tin is recovered, by 
permit under the prescribed con¬ 
ditions and regulations. 

Puddled-iron; ingots. i 


: K ronen per 


1 Kronen per 100 kilos. 


lOu kilos. 





10*00 gross 

• • , . 

9 *52 gross 

233 

30 00 

.. 

23- S7 

17*86 

| 

242 

20’00 


1 

j 

| 19*05 

l 

1129 

1 

234 

30'09 


28*57 

i7-a6 

‘>4.0 

30*00 


2,8 * 87 

23 81 

242 

30*00 


28-57 

17-86 

242 

20*00 

Pressed or massive white fclass, 
ground, . 

1 

! 19-05 

14*29 

234 

r 

| 19* Oft 

14-29 

234 

30'00 -j 

Pressed or massive coloured glass; 
also ground, ite.. 

28-57 

17 86 

242 

l 

Pressed or massive glass, painted, 
gilded, silvered, by agreement... 


23 81 

- 

} 4 00 ( 

Mirror glass, crude, not ground: 
cast plates, crude, ribbed; also 
tiles. 

3*57 

3*57 

235 

10*00 gross 
ll*oo gross 

) . 

0-52 (cross 9-52 

230 

13'00 gross 

21*00 gross 

28*57 

gross. 

242 

29*00 gross 

Plate glass of all kinds, ground, 
dulled.or coated (alsocoloured) 

28*57 


237 or 24 

30*00 gross 

\A bite cathedral glass. 

9*52 cross 

9'52 

233 

33'00 gross 

Painted, gilded, silvered, by 
L agreement. 


gross, 

23 81 


24*00 gross 


35*71 

, 28-57 

243 

30 00 gross 

.. 

2S*57 

1 

237 

4*00 

As cement. 

1*19 

1 19 

245 to a 

17*00 

As cement goods... 

3*57 


243 to 6 

1*80 

• • * • • • 

1*19 

119 

215 to ft 






2 00 





3*00 1 
!* 

Refractory bricks of ordinary 
shape, and or a weight (of one 
brick) up to ft kilos, inclusive ... 

1*19 

0-60 

250a 

1*20 

All other refractory bricks. 

2*38 

1-79 

2506 

2*40 J 





rco 

i 

1 90 

1-S5 

257 

Free 

i 

Tree 

Tree 

Note 

( Free | 
3-80 

This statement is not contained in j 
the old tariff. ! 

■ 1 

] 

3*81 

*•57 

258 
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Gun eati. Tabiff fob the Aostko-Honoabiah Cbstobs— cmtinued . 


New Tabiff. 



xxxvrn. 

Iron and 
I ron-ware 
— cont. 


432 


433 


Iron and steel in bars, forged, rolled, 
or drawn: 

(a) not shaped. 

(b) shaped . 

(c) decorative iron, ornamented.. 

(d) finished, not mentioned under 

(#) . 

(a) nickel-plated, plated with 
copper, oopper alloys or alumi¬ 
nium... 

Sheet iron and plates: 

(а) crude (sheet-iron) of the thick* 
ness: 

t. 2 mm. or more. 

2. 1—2 mm. 

3. O'6-1 mm. 

4. 0*4—0*6 mm. 

B. 0*25—0*4 mra. 

6. less than 0*25 mm. 

(б) dressed or cleaned, of the thick¬ 
ness : 

1. 1 mm. or more. 

2. 0*6—1 mm. 

8. 0*4—0*6 mm. 

4. less than 0*4 mm. 

(c) tinned, galvanised, load-plated, 
copper-plated, brass-plated, var¬ 
nished, polished, of the thickness: 

1. 1 mm. or more. 

2 0*6—1 mm. 

3. 0*4—0*0 mm. 

4. less than 0*4 mm. 

( d) nickel-plated, plated with copper, 

copper alloys or aluminium. 

(c) with designs (coloured or 
stamped) or moir6 effects thereon, 

enamelled. 

Sheet-iron and plates, pierced, per¬ 
forated, hollowed, or cut: 

(a) sheet-iron. 

(b) dressed or cleaned. 


(o) other . 


Now Duty, 


Kronen per 
100 kilos. 

0*50 

8*40 

9*B0 

) 12*00 


20*00 


9*60 

10*70 

11*30 

12*60 

13*70 

16*00 


12*00 

18*70 

16*00 

10*00 


19*00 

20*00 

21*50 

24*00 

24*00 


29*00 


17*00 

21*00 


30*00 


434 Iron-wire: 

; (a) of the thickness : 

1. 1*B mm. or more. 


2. 0*5—1*6 mm. 

3. less than 0*5 mm. 


XXXIX. 

Base 

Metals. 


488 


(6) tinned, galvanised, lead-, copper-, 
or brass-plated, varnished, of the 
thickness: 

(1) 1*6 mm. or more . 

(2) 0*8—1*5 mra. 

(3) less than 0‘ 6 mm. 

(c) nickel-plated, plated with copper, 

copper alloys, or aluminium. 

Tempered wire: 

(а) crude ... 

(б) polished or otherwise further 

treated. 

Base metals, crude, old, broken, or 
scrap: 

(а) lead, also alloyed with anti¬ 
mony, arsenic, tin, or sine. 

(б) tin, also alloyed with anti¬ 

mony, lead, or sine; Britannia 
metal. 

(<0 dne, also alloyed with lead or 

tin...,.. . 

(d) copper (also refined), electro¬ 
lytic, rose oopper, and cement- 

oopper... 

(#) nickel.” 

(/) aluminium, magnesium, and 

alloys of the two. 

(f) not specially named. 

W alloys of base metals not 
Bpeciiuly named. 


12*60 

16*00 


14*30 

18*00 

21*00 

24*00 


16*00 

88*00 


Free 

2*40 


Free 

Free 

Free 

Free 

Free 


Pbbtioits Tabiff. 


Article. 


Coarsely painted. 

Tinned, galvanised, Ac. 


Also nickel-plated, poliohed, of the 
thicknoss: 

0*4 mra. or more. 

less than 0*4 mm. 


As iron-ware. 

Tinned, galvanised, lead- or copper- 

plated, painted. 

Nickel-plated, pol ished, enamelled, 
with coloured designs or moirO 
effects thereon. 


Roll-wire, over 4 mm. in thick¬ 
ness, for wire-drawing works, by 
permit, under the prescribed 
conditions and regulations. i 

Scrap-wire of loss than 0*5 mm. in 
diameter, for scrap-factories, by 
permit, under the prescribed 
conditions and regulations. 

Wire, varnished, copper-plated, 
tinned, galvanised, lead-, or nickel- 

plated. 

Of the thickness of 1*5 mm. or j 

more. ■ 

Of the thickness of less than 

1*6 mm. 

Wire, polished . 

(a) As untemperod wire. 


- 


— - - • - 

Previous Duty. 

No. in 

Auto¬ 

nomic. 

Bv Special 

I Treaty. 

Previous 

Tariff. 

Kronen per 100 kilo,. 


6*66 

6*38 

9*52 

} 11*90 { 

898 

718 

9-sa 

9-sa 

11-90 

259a 

2596 

208a 

263 (1) 
203 (2) 

20*24 

1908 

263c 

9*52 

9-sa 

261a 

11*90 

11-31 

2016 

14*29 

la-so 

201c 

14-29 

11-90 

261d 1 

14-29 

18-69 

261 d 1 

10*07 

1 18*0 

201 d 2 

19*05 

23*81 

1905 

ai-*3 

201s 1 
261s 2 

28*. n 


261/ 

14*29 

20*24 

13 09 
1908 

206 

203c 

36-71 

as-87 

205 

69*52 

*7'6a 

271 

9-52 

9-sa 

201 to a 

ii : 90 

14*29 

71* 

11-90 

1190 

201 to 6 
261 to# 


8-B7 


19*06 

1**39 

261 tod 

36*71 

1 

16-67 

30-87 

270 

35*71 

i 

30-87 

270 

| 

4*70 ! 

i 

*76 

273a 

i 

Free 

Tree 

275 

2*38 

Tree 

274a 

Free 

Tree 

276a 


9 
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Geheral Tariff for the Austro-Hungarian Customs — continued. 


Section. No. 


XXIX. 

Bin 

Metals— 

oont. 


490 

401 


498 


493 


49ft 

496 


497 


408 


409 


XLIII. MO 

Noble 

Metals. 


New Tariff. 


Article. 


Nickel anodes. 

Sheets and plates (rolled, drawn), not 
further prepared: 

(a) of lead. 


(6) of tin or Britannia met&l . 


(o) of sine. 

(d) of copper, nickel, aluminium, 
and other base metals and alloys 
not specially named, of the thick¬ 
ness: 

(1) more than O'fi mm. 

(2) 0*6 mm. or less. 

Sheets or plates, hollowed or per¬ 
forated : 

(a) of lead ... 


(6) of tin or Britannia metal 


(e) of sine.••••••• 

(d) of copper, nickel, aluminium, 
and other base metals and alloys 
not specially named. 

Sheets and plates of all kinds (base 
metals), polished, varnished, ena¬ 
melled, nirkel-, brass-, copper-plated 
or plated with other base metals, 
with coloured or stamped designs 
thereon. 

Sheets and plates of base metals, 
gilded or silvered, also plated with 
gold or silver... 

Bar (base) metal and beaten lead 
for the production of foil. 


(a) of lead . 


(6) of tin or Britannia metal , 


(c) of lino 

1. Rods and bars. 

2. Wire. 

( d ) Of copper, nickel, aluminium, 
and other base metals and alloys, 
of the thickness: 

1. Over O’6 mm... 

Note.—Rolled rods and roll-wire 

and strips cut from ingots, Ac., of 
the metals named in id), for wire¬ 
drawing works, by permit, under 
the prescribed conditions and 
regulations. 

2. 0‘25—0‘5 mm.. 

8. O'25 mm. or less. 

Rods, bars, and wire, polished, var¬ 
nished, enamelled, plated with 
nickel, copper, brass, or other base 
metals, with designs stamped 
thereon : 

(a) of lead, tin, Britannia metal 

or line. 

(1) of copper, nickel, aluminium, 
and other bsse metals and alloys, 
of the thickness: 

1. Over O'25 mm. 

2. O'25 n*m. or less. 

Copper wire, cemented; wire from 

base metals or alloys, silvered or 
plated with silver; all these rIbo 
laminated, but not further worked .. 
Wires from base metal! or alloys, 
gilded or plated with gold; also 
laminated, but not further wqpfced, 
of the thickness: 

(а) over 0*5 mm. 

(б) 0 5 mm. or less. 

Gold, silver, platinum, and other noble 
metals, not apeeiallv named, crude, 
also old. broken, and scrap. 



Previous Tarim. 



Previous Duty. 

No. in 

New Duty. 

Artiole. 

Auto- 


Previous 

Tariff. 



nomic. 

treaty. 

Kronen per 


Kronen per 100 kilos. 


100 kilos. 





14*50 

•* 

14*29 

Xt'29 

mi 

18*0 


11-90 

11*90 

1788 

9-80 1 

Of tin. 

Of Britannia metal: 

9*62 

2788 


over 0 6 mm. thiok. 

19*05 

19-08 

276. 

(. 

7-20 

less than 0'8 mm. thick . 

28-81 

ai-os 

2764 

s . s . s . 

7*14 

387 

1746 

19*00 


19*05 

1908 


84*00 


23-81 

21-03 

2764 

12-00 


11-90 

11-90 

273 b 

9*80 { 

Of tin . 

9*52 

, . 

2756 

Of Britannia metal . 

23 81 

23 81 

37Brf 

1200 

.. 

11*90 

71* 

274c 

25-00 

.. 

23*81 

23-81 

2764 

■ 29-00 4 

Sheets and plates, with designs 



coloured or stamped thereon.... 

47*62 

0288 

279 

c 

Others. 

28*57 


2786 


Sheets and plates of copper and 





brass, plated (silvered). 

Sheets and plates, gilded, silvered. 

71*43 

07-62 

278* 

J l 

and ornamented with stamped 
designs. 

238-10 

23810 

309 

24*00 


47*62 

02-86 

27® 

12-00 


11-90 

11-90 

273A 

f 

Of tin. 

Rods and bars of Britannia metal 

9-52 

** 

2786 

9-80 

anti wire of more than O’5 mm. 
thickness. 

19*05 

1905 

276c 


Wire of Britannia metal of 




l 

0*5 mm. thickness or less. 

23*81 

2103 

*774 

7-20 

.. 

7-14 

387 

2746 

12-uO 

.. 

11-90 

7-16 

274o 

19*00 

.. 

19*05 

1908 

276c 

12-00 { 

This statement is not contained in 




the old tariff. 




-— 

88 

as 

—> 


23-81 

21-03 

*784 

29-00 

Not separately classified in the old 




29-00 | 
36-00 ) 

tariff. 




72-00 

.. 

71-48 

71-03 

276* 

72-00 1 
300-00 } 

.. 

288 10 

asa*io 

309 

Free 

.. 

Free 


106. 















































TRADE REPOST, 


efe. IS. 1908.J 



Gkhirjll Tariff vom the Austro-Hdnqarian Cuitoms— continued. 
New Tariff. I Prkvioos Tarifs. 


Section. No. 


Article. 


New Duty. 


XLIIL 
Noble 
Metal*— 
corU, 


668 


664 


I 


XLV. 

Common 

Salt. 


693 


891 


XL VI. 
Chemical 
Agents and 
Product*. 


Plate*, sheet*, rods, and wire of noble 
metals: 

(а) of gold or platinum...... 

(б) of silver, also gilded or plated 
with gold (with the exception of 
the wire classified under No. 664) 

Genuine gold-leaf and silver-leaf: 

'a) hammered silver. 

b) prepared silver-leaf. 

o) gold leaf..... 

.ire from fine silver, or from fine 
silver with base metal, also gilded or 
plated with gold, with a diameter of 

2mra. or less...• •• 

Platinum wire for scientific or in¬ 
dustrial use. 


Common salt, both in the unmixed 
condition (rook- and sea salt, Ac.), 
and also mixed with other substances 
(salt-liquors, Ac.), so far as such mix¬ 
tures are not classified under other 

numbers. 

Notes. — 1. Besides the duty, a 
licence tax of 20 kronen per centner 
is levied. 

2. The Finance Minister can allow 
the importation of foreign salt, free 
from duty and license-tax, for techni¬ 
cal, manufacturing, and other in¬ 
dustrial purposes under the pre¬ 
scribed conditions and regulations. 

Common salt, chemically pure {Chlor* 
natrium vhemice purum) ; so id pro¬ 
ducts from salt springs for medicinal 
or scientific purposes, under the pro- 
soriljed conditions anil regulations .. 

Brines, and liquors containing salt, for 
medicinal purposes, under the pre¬ 
scribed conditions and regulations .. 

Sea wuter in the natural condition 
( i.e ., not enriched). 


Kronen 
per kilo. 


6*60 
1*40 ) 


Sheet* and wire of noble metals .. 


696 


697 


696 


Elements specially mentioned: 

(а) sulphur (in pieces and rods), 

also ground and flowers of sulphur 
phosphorus ; antimony, metallic: 
(antimony regulus) ; mercury. 

(б) arsenic, metallic.. 

Oxides and bases, specially mentioned : 

(а) caustic potash, caustic soda, solid 

(б) caustic potash and soda solutions 

(e) barium hydroxide; magnesia,cal¬ 
cined (magnesium oxide, chemi¬ 
cally not pure). 

Id) barium peroxide. 

(a) alumima, artificial (aluminium 
hydroxide). 


(/) arsenious acid (arsenic tri¬ 
oxide) . 

(g) zinc white (white zinc oxide), 
zinc grey (grey zinc oxide). 

h) tin oxiJe, artificial (tin ashes) .. 

i) lead Hshes. 

A) Ittharge in scales and pieces 

(silver-and gold-litharge) . 

(l) litharge, ground, in powder j 

massicot ana minium. 

(m) c*nbon dioxide, liquefied. 

(/*) ammonia water (gas-liquor), 

enriched. 

( o) ammonia solution (spirits of 

sal-amuioniao) and spirits of harts¬ 
horn .. 

(p) ammonia, liquefied. 

(9) hydrogen peroxide. 

Acids, specially named: 

(а) phosphoric acid, liquid. 

(б) hydrochloric acid; nitric arid 


0'«0 
1 60 
6-00 


6*00 

6*00 


Per 

100 kilos. 


2-00 ‘ 
(only by 
special 
con¬ 
cession) 


(tiqua fortis) « wood vinegar (pyro¬ 
ligneous acid), crude. 

(0) sulphuric acid (sulphuric add 
hydrate): 

1 not fuming. 

* filming.. 


22*00 

6*80 

Free J 

Free 

1-20 

9*60 

4*80 


1-20 

12-00 


9*60 


9-60 

14-60 

8*60 

4*80 


7-20 

1*20 

8*60 

14*60 

24*0 

Free 

1*550 


ro 

8*0 


Article. 


Common salt (sea- and rock-salt, 
Ac., salt solutions and sea-water). 

Notes—l. In the case of a 
special concession, the license- 
tax amounts to 18 k. 76 h. per 
100 kilos, net of common salt, 
and 3 k. 7B h. per 100 kilos, net of 
M Kreuznacher ” mother liquors. 

3. The Finanoe Minister can 
permit the tax-free importation 
of foreign salt to works and 
rnsnuiactories, at which chemical 
products, other than luxuries, 
are prepared, requiring large 
quantities of salt in their mauu 
nurture. 


a ■ 


Antimony, metallic; mercury . 
Others. 


Caustic potash. 
Caustic soda... 


ligneous add), crude. 
Hydrochloric add. 


Previous Duty. 

No. in 

Auto¬ 

nomic. 

By 8peola) 
Tariff. 

Previous 

Tariff. 

Kronen pe 

r 100 kilos. 1 

1 


476*19 


308 


ass-io 


11906 


314 

476*19 

•• ! 

308 

476*19 

ass-io 

308 


H6'U 


2*00 
(only by 
special 
con- 
oeasion) 


817 

Free 

Tree 

176a 

Free 

Tree 

818. 

1-19 

.. 

820 

9-62 

3*37 

] 824 

9-62 

71* 

9*62 

3*»7 

324 

1*19 


8196 

11*90 


815 

9*62 

71* 

(in pute) 

324 

1*19 


320 

9*62 

7'X* 

324 

14-29 

71* 

324 

3-67 


322 

4*76 

*•70 

322 

9'62 

o-sa 

824 

7*14 


323 

Free 

•• 

868 

6*67 


822 

9 Si 

.. 

924 

£3*81 

3*57 

881 

Free 

.. 

818 

1*19 

oh 

320 

1*19 

820 

1*79 

11* 

MO 

, 119 


880 

w a 
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General Tariff fob the Ao«tro-Hunqarian Costoks— continued. 


New Tariff. 


Prftioci Tariff. 


Suction. No. 


Now Duty. 


Prerioui Duty. No _ ^ 

Proriouo 

tsss. I *■«* 


XLVI. 
Chemical 
Agents and 
Products 


Acids, specially named— cont. 
(d) boric acid: 

1 crude. 

2 refined.*. 

(«) oxalic acid. 

(/) hydrofluoric acid). 


Kronen per I 
100 kilos. I 


699 Potassium, sodium, and ammonium 
salts, specially mentioned : 

(а) manuring salts (crude potash 
salts in their natural condition, 
so called “Abraum" salts, and 
refuse salts, also artificial fer¬ 
tilizers from mixtures of salts) ; 
potassium chloride; sodium ni¬ 
trate; crude borax; crude tar¬ 
tar; wine-lees, dry; vinasse 
charcoal ("Sohlempekohle*’) ... 

Note .—Manuring salts must bo 
forwarded in accordance with the 
prescribed rules 

(б) Glauber's salt (sodium sul¬ 
phate) . 

(c) potassium sulphate (duplioate 
salt) ; potassium- and sodium 
bisulphate; tartar preparations; 
potassium carbonate containing 

up to 85 per cent, of K,CO s . 

(rf) sodium carbonate, crude or 

crystallised. 

(e) potassium carbonate contain¬ 
ing more than 85 per cent, of 

K*CO«; water-glass, solid. 

(/) sodium carbonate, calcined; 

liquid water-glass. 

({/) ammonium sulphate and 
chloride. 


(h) potassium nitrate . 

(i) potassium- and sod 


(i) potassium- and sodium bicar¬ 
bonate; refined borax, sodium 
sulphite, solid; sodium bisul¬ 
phite, sodium hvpomlphite. 

(A) sodium nitrite, crude potassium 
and sodium manganafce and per¬ 
manganate, potassium oxalate, 
refined tartar, ammonium car¬ 
bonate... 

(/) sodium bisulphite in aqueous 

solution . 

(m) potassium and sodium chro¬ 
mate, yellow ; and potassium and 
sodium bichromate, red; am¬ 
monium acetate, potassium ace¬ 
tate (also potassium py rolignite), 
sodium aoetate (and sodium 

pyrolignite).•. 

(») potassium and sodium ferro- 
cyanide and ferricyanide; cal¬ 
cium ferrocyanide. 

(o) potassium and sodium sul¬ 

phide, also liver of sulphur; am¬ 
monium sulphide, potassiumand 
sodium chlorate, sodium phos¬ 
phate . 

400 Calcium, strontium, barium, and mag¬ 
nesium salts, specially mentioned: 

(а) calcium citrate and tartrate; 

magnesium chloride. 

(б) strontium carbonate, artificial; 

strontium hydroxide. 

(c) calcium onloride, impure; an- 
naline (artificial calcium sul- 
, phate), crude barium sulphide; 

artificial barium carbonate. 

id) spodium (bone charcoal). 

fs) chloride of lime. 

(p) Srflliant white (Gianzweija), 
baryta white (artificial baKom 
sulphate), magnesium sulphate 


(hj^eScium sulphite, bisulphite, 

and hyposulphite, solid.; 

(<) calcium sulphite, bisulphite, 
and hyposulphite, in aqueous 
solution..*. 


Kronen per 100 kilos. 


Free Tree 

Free JTree 

9’52 9 *52 

28’3l 23*81 


Vinasse-charooal as potash of 85 

grade and below. 

Vinasse-charcoal as potash of over 

85 grade. 

Wine-lees. 

Other. 


( Refined tartar. 

. rtA Ammonium carbonate. 

00 Sodium nitrite. 

Others. 


■ 14*50 | 

■ 20*00 ^ 


Potassium acetate, sodium aoetate 

Ammonium acetato. 

Others. 


Calcium ferrocyanide. 

Potassium and sodium ferro¬ 
cyanide and ferricyanide. 


Potassium chlorate. 


(\ Potassi 
(. I Others 


> Calcium citrate and tartrate. 

) irree \ I Magnesium chloride. 


Bone charcoal, new or revivified.. 


Brilliant white (Glanzweiss) . 

Baryta white. 

Magnesium sulphate. 


_ ( Calcium sulphite and hyposulphite 

1 «.flA j in aqueous solution.. 

J 3 60 1 Calcium bisulphite in aqueous 
' (. solution ......... 


1*90 

1*90 

321o 

3’67 

1*90 

811c 

Free 


864 

Free 

Tree 

318. 319o 


(not for manuring 


salts.) 

I ■ 

1 

0’48 | 

1 

3195 


(* Potassium carbonate containing ! 
8*60 •< more than 85 per oent. of K^CO*. j 

(. Water-glass, solid. 

oiaa f Sodium carbonate, calcined. 

w ( Water-glass, liquid. 


Saltpetre (potassium nitrate) re¬ 
fined...> 

Borax, refined. ' 

Potassium-and sodium bicarbonate 
Sodium sulphite, sodium bisul- | 
phite, and sodium hyposulphite, 
solid. 


1 90 1 321o 

(not for tartar 

S reparations.) 
■90 | 821o 


23*81 23-81 

14*29 

14*29 14*29 
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General Tariff bob the Austro- Hungarian Customs— continued. 


New Tabibf. 



xdvi. 

Chemical 
Agents tod 
Product*— 
oont. 


Calcium, strontium, barium— cant. 

( k ) calcium acetate (pyrolignite) . 
(0 calcium carbonate (artificial), 
calcium phosphate (Artificial), 
calcium carbide, strontium ni¬ 
trate, barium chloride, barium 

nitrate . 

001 ; Aluminium, iron, chromium, nickel, 
and oobalt compounds, specially 
mentioned: 

(а) iron mordants of all kinds, 

ferrous sulphate, zaffre, smalt, 
st re wing-glass. 

(б) alums; aluminium sulphate 

and chloride. 

(c) aluminium acetate and pyro- 

liguite. 

(d) iron sulphide (artificial), iron 

sesquichloride (solid), nickel 
sulphate; also nickel ammonium 
sulphate. 

Copper, lead, sine, and tin compounds, 
specially named: 

(a) copper sulphate, mixed iron 

and copper sulphates. 

(b) zinc sulphate..... 

(c) verdigris. 

d) while lead. 

e) lead pyrolignite, tin salt (stan¬ 
nous chloride) and other tin 
compounds, load sulphate (also 

| lead sediment), lead acetate, 

[ basic lead acetate. 

j ( f ) copper nitrate, lead nitrate, 

I zino chloride, white zinc sul- 

i phide, lithopone, " Griffith's 

white.". 

M3 Sulphur, selenium, antimony, and 
arsenic compounds, specially named: 

(а) antimony sulphide (“ Spiess- 

glanz ”), carbon bisulphide. 

(б) arsenic sulphide (orpiment, 

realgar). 

( c ) selenium sponge. 

(d) sulphur chloride. 

nO* Organic compounds, specially men¬ 
tioned : 

(а) crude glycerin. . . 

(б) refined glycerin, i.e., water- 

white and otherwise coloured, 
ash-free. 

(c) aniline oil; nitrobenzol; crude 
anthracene; orude naphthalene, 

1 crude carbolic acid. 

I (d) pyridine bases. 

| 0) cresol (cresylio acid, mother 

I liquors from crystallised pure 

j carbolic acid). 

(/) creolin, lysol, and similar pre¬ 
parations . 

006 ■ Other chemical agents and produots: 

] (a) Soot, charcoal powder, and other 
| ground blacks, except the granu- 

I lated bone charcoal mentioned 

I under No. 600 (rf). 

600 Bistre. 

607 Prepared blacks . 

608 Blacking: 


(a) black, not liquid. 


610 


611 

612 


615 


! Cements. 

I Gelatin ( 


goods thereof. 

Glue of all kinds, also isinj 
Albumin and albuminoid 

casein-gum. 

Starch (also starch flour) 


Is; casein. 


Previous Txeip?. 



i 

Previous Duty. 

No. in 

New Duty. 

Article. 



Previous 

1 

1 

Auto¬ 
nomic. j 

Bj Special 
Treaty. 

Tariff. 

Kronen per 


Kronen per 100 kilos.! 


100 kilos. 





14*60 

** ** 

14*29 

7 1* 

824 

24*00 

j 

23*81 

as-ai 

| 

331 

} 1-20 { 

Ferrous sulphate. 

1*10 

119 

8-67 j 

1 

11* 

1 820 

) V 

3*60 



322 

14*60 

i 

14-20 [ 

71* 

324 

24-00 

| 

23-81 

1191 

831 

3*60 

j 

3-57 

1 

322 

3-80 


3-37 


822 

7*20 


7*14 

387 

323 

| 0*60 


9-52 

9-82 

324 

ii i 

Tin salt and other tin compounds 

14-29 

7 1* 


l 14*60 i 

Lead pyrolignite, lead acetate, and 
basic lead ace bite. 

1*4*29 

11-90 

V 324 

J ( 

Load sulphate ; also lead sediment 

14-29 


) 

) ( 

Lithopone, *' Griffiths’ white ” .... 

9*52 

71* 

324 

}■ 24'UO 

Zinc chloride; also liquid. 

23*81 

*76 

j 1 

Others. 

23*81 

23 81 


) Free { 

Antimony sulphide. 

Free 

free 

331 

Carbon bisulphide. 

3*57 

•• 

382 

1*20 


1*19 


32* 

3*60 


3*57 


322 

24*00 


23*81 

23-81 

831 

8*00 


1*90 

1-90 

321a 

12*00 


1-90 

1-90 

822a 

8-60 


8-67 


322 

24‘00 


23-81 

23 21 

331 

9-60 


9-62 

.. 

324 

24*00 


23*81 

23-21 

331 

! j 4-00 j 

Soot, charcoal powder and charcoal- 
black, except granulated bone- 




1 V 


3*67 

3*67 


S2fl 

326 

!•' 

6-00 



15*00 

Blacking: 

11*90 

11-90 

326 



11-90 

9-82 


( 

preparations' not containing 


12-00 i 


23*81 

2321 

381 

preparations containing resin. 

L 

turpentine, Ac., as lac varnishes 
(6) other preparations, also so- 

67-14 

871* 

836 


called leather creama. 


•0-00 


7'00 

k r 

Gelatin (animal and vegetable 

7*14 

*-7« 

9-82 

328 

i ( 80-00 4 

Jellies). 

14-29 

326 

Goods of gelatin (jellies), also 



23-81 

23*11 

582 

896 

14-50 


14*29 

9-82 

14-50 

.. 

14-29 


888 

iroo 

• e ,, ,, 

14*29 

l*-2* 

as 

1 

a a . , . , 

7-14 

9-1* 

8*7 


Dextrin, which, according to tests 
with FehUng-s solution, contain* 
15 per cent, or more at reducing 
ranatanoea expressed as dextrose, 




J 





is treated as starch-sugar. 
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General Tariff for the Austro-Hungarian Cu stoxb— continued . 


New Tariff. 


Section. Jtyo. ! 


Article. 


XLVI. 

' 'Chemical 
Agents und 
Products— 
oont 


615 


XliVII. 

Varnishes, 

Colouring-, 

Medicinal-, 

and 

Perfumery 

Articles. 


617 

618 

616 

620 


621 

022 


628 


024 

620 


itVIIL ' 
CtuidlM, 

8 

Articles. 


631 


632 

638 


636 

630 


687 


i Pressed yeast. 

Note.— This duty includes the 
brandy excise tax. 

Yeast, other, except wine-lees and ■ 

pressed yeast .. 

Note.— Seed -yeast (mother-yeast) 
for breweries, under the prescribed 

conditions and regulations. 

j Phosphates, rendered soluble by acids 

I (superphosphates). 

| Soap substitutes, not perfumed; 
polish ; toilet-pastes, not containing 

| soap; starch -glaze. 

Collodion, chloroform, methyl alcohol 
(wood-spirit), acetone; acetic acid, 

, concentrated. 

! E there : 

j (a) ethyl ether (sulphuricether) ... 
j (6) other simple and also all oom- 
i pound ethers, also oenanthio 
| ether: 

1. in casks. 

! 2. in other receptacles. 

; Liquofled gases, not specially men- 

1 tioned. 

Chemical agents and products not 


New Duty. 


Kronen per 
100 kilos. 


A ofs.—This duty is limited to an 
amount of 120 kronen per 100 kilos. 


026 

627 


628 

630 


i Oil varnishes (not containing resins, 
j turpentine, or mineral oil) : 

(а) in casks. 

(б) in tin canisters, bottles, Ac.... 

Lao-varnishcB (containing resins, tur¬ 
pentine, mineral oil, or alcohol). 

Tar dyestuffs. 

Note 1.—This duty is limitod to an 
amount of 120 kronen per 100 kilos. 

Note 2.—Derivatives from the de- ' 
structive distillation of coal-tar for 
further treatment in colour works, 
by permit, under the prescribed con¬ 
ditions and regulations. 

Colours, not specially mentioned. 

All colours in tablets, bugs, paste, 
tuVies,drums, dishes, glasses, shells, 
liOXO*. 

Inks, ink-powders, sealing wax. 

Medicinal substances, prepared, also 
all substances indicated by their 
inscriptions, labels, wrappers, Ac., to 
be medicinal or veterinary agents; 
wadding and bandages for medicinal 

purposes. > 

Note. —Medicinal goods, prepared, 1 
containing more than 15 per cent, by 
vol. of alcohol, aro taxed ns treated, 
distilled spirituous liquors. 

Vinegars, fats, and oils, perfumed : i 

(a) in receptacles of 6 kilos or more.i 
(bJ in receptacles of less t han 0 kilos.! 


, 55*00 



47*62 

.. ••• i 

328 

84‘00 



23*81 

; 

329 

Free 

Treated as other yeasts. 





Free 



Free 

Free 

353 

j- WOO { 

Starch glaze. 


14-29 

14-29 

328 

Others. 

Concentrated acetic acid, 

also 

23-81 

23-81 

33 L 

G ( 

> 60*00 < 



57*14 

57-14 

87*62 

j 333 

Others. 


145*00 

Simple ethers, mixtures of 

the 

57*14 

•• 

333 

1 

same, compound ethers which 
possess no characteristic pleasant 




200*00 [ 
300-00 J 

odour. 

All others, especially old, 

with 

57 14 

*• 

333 

pleasant odour. 


178-57 


337 

15*00 



23*81 

2381 

331 

18 7o of 

Tartaric acid. 


23*81 

23-81 

831 

the value. 



14-29 



Aqueous solutions of sulphurous 





acid. 



3-57 


12 00 



lt-90 


834a 

24 00 



23K1 

.. 

3846 

60-00 



57-14 

57-14 

335 

15 °/ Q of 



23-81 

3-57 

330 


the value. 


Free 


24-00 [ 


65-00 

24*00 


57*00 


Alooholic aromatic essences . 


WOO 

180*00 


800*00 


Perfumery articles (also all soented 
substances designated as perfumery 
articles by their labels, directions for 
use, AC.) ; cosmetics : 

(а) non-alcoholic (cosmetic paint); 

perfumed powder, hair - oil, 
pomades, tooth-pastes, fumigat¬ 
ing tapers) .. 

(б) alcoholic.... 

TalloW Candles..TT.... 

Candles and artioles made from fat. 

not specially named, from stearine, 
spermaceti, palmitin, paraffin, and , 

other flats.... 

Soaps: !. 

(a) ordinary,,-- j - 

\b) fine, perfumed, or. in tablpto,,; . , , 
bails, boxes,*e. .,..£0-09 


.80-00 7 
WOO } 
14'00 


, 88'®0 ■ 


Previous Tariff. 


Article. 


Previous Duty. 


Auto- | By Special 
tiomic. ; Treaty. 


No. in 
Previous 
Tariff. 


Kronen per 100 kilos. 


Derivatives, classified under Nos. 
117, 322, 330, and 331, from the 
destructive distillation of coal- 
tar, for further treatment iri 
col our-works, by permit, under 
the prescribed conditions and 

regulations... 

Artificial organic dyestuffs. 

Others. 


Also sealing-wafers. 



Froe 


23*81 

3-57 

330 

23-81 

23-81 

331 

57-H 

5714 

33S 

23-81 

23-81 

332 


57*14 


57*14 


Also essential oils, pleasant smell¬ 
ing waters, and perfumed vinegars 
with addition of alcohol. 


23*81 

178*37 

23-81 

108 

337 

178-57 

- 

• 

337 

178-67 

: 

837 

14*29 


389 

(6-19 

21-4S 

541 

; . 9‘SS 

5*95 

842a 

s»-w 

•• 

3486 


336 
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Gbbbbax. Tamm fob tbb Acstbo-Hdmoakiai* Customs— conlmeed. 


Now Tariff. 


Section No. 



XLVIII. 
Candles, 
Soaps, and 
Wax 

Articles— 

oont. 


XLIX. 

Com 

bustible 

Goods. 


640 


641 

042 


Wax candles, wax torches, wax tujiers, 
night-lights, wax matches. 


Match-goods, ordinary; sulphur 
matches, lucifer matches, pipe 
matches, Gorman tinder, natural, 
impregnated; German tinder, arti¬ 
ficial ; tinder (natural and artificial) 

toucn-najier. 

Firework substances . 

Slow-matches (match and blasting 
cord). 


Cartridge's, percussion caps, and de¬ 
tonating cups with igniting material 
adjusteu (charged). 


645 {Explosives prepared from the consti¬ 
tuents of gunpowder (nitre, sulphur, 
| and charcoal).. 


17‘00 £ 


72*00 

00*00 


145*00 
only by 
spociai 
conces¬ 
sion 


■cci&l 


r 


sped 

conces- 


046 { All other explosives not mentioned 
i elsewhere. 


only by 
-< special 
I .eonces- 
( sinn. . 


LI. 

Waste 

Products. 


O' i 


655 


650 

657 


Manures, animal and other, also arti- f) 
floial fertilisers (not mixtures of 
salts) except superphosphates (No. 
617) ; wood- and coal-ashes; bones; 
hone ashes; bone meal; waste bone 
charcoal only applicable for manur¬ 
ing purposes; Thomas- and other 
slags; horn- and hoof - clippings; 
residues from cyanide (ferro- and 
ferri-) works; ammonia wafen(gas- 

liquor) not enriched. 

Bran (also almond meal; rice waste ; 
malt grains; solid residues from 
the manufacture of fatty oils, also 
ground; distillers' residues; beet 

cuttings, extracted. 

Grains ami marc: 

(а) grape maro. 

Note ,—If for the manufacture 

of brandy, by permit, under the 
prescribed conditions and regula- , f 
tions. ) 

(б) other . 

Wine-lees in the form of dough. 

Note. -Vi for the manufacture 
of brandy, by permit, under the ! 
prescribed conditions and regula- i 

tions. ) 

2. Liquid wine-lees is dutiable as wine, j 
Waste from glass manufacture, also ; 
broken glass, collet, and earthenware 1 

fragments; leather for glue. | 

Hags and other waste from paper 
manufactories. 


Free 




Free 

15-00 


Free 


Free 

5-0 


Free 


Free 

Free 


Previous Tariff. 


r 

Also Turkey-red oil.. 

Kronen per 100 kilos. 

5 98 


.. 

50-52 


340 

Wax and stearin* matches en¬ 
closed in Inixes. 


71* 


W «x candles, wax tapers, wax 
torches . 


28-87 


Night-lights attached to floats of 
cork, cardboard, Ac. 


38-7X 


J Lucifer matches. 

10*07 

11 90 

} 313 

L Others. 

16-07 

Also fireworks. 

67*14 

871ft 

344 


BJW 

57 1ft 

341 

Slow-umtelies f match- and blast¬ 
ing cord), which are manufac¬ 
tured without the uso of gun¬ 
powder . 


35 71 


L Only filled with igniting material. 

57-14 


m 

f Adjusted (charged).. 

125-00 


340 


only by special concession. 

1 1 

1 

Y 

125*00 


;i40 

i 

only by special concession. 

, 1 

1- . 

57-H 


847 


only by special concession. 

f Thomas- and other slugs. 

Free 

free 

102 

Others. 

Free 


353 


Free 


854 


free 

„ 

854 

■ This statement is not contained 

1 in the old tariff. 

Free 


554 


Free 


354 

r This statement is not contained 
in the old tariff. 

Free 


350 


Free 


350 


Chemical Agents and Products in Austro-Hungary ; 

Influence of the New Customs Tariff on_. 

E. Medinger. Neue Freie Prense, Jan. 29, 1903. 

One of the most satisfactory features of the new tariff is 
the introduction of ad valorem duties for chemical agents 
and products not specially mentioned and for coal tar dye¬ 
stuffs-—an alteration which will act favourably in the interests 
of manufactories, both those in being and those contem¬ 
plated, and also, in many cases, of the oontbmer. The 


—A. S. 

previous duty of 10 gulden (gold) formed, in many cases, 
only an extremely small fraction of the value, and could 
therefore have no influence on the imports. On the other 
hand, the consumer was often prevented from buying 
cheaply abroad chemical agents not manufactured in 
Austro-Hungary, as in this case the import duty was 
prohibitive. A further advantage of the new tariff is a better 
classification, and especially a removal of the many anomalies 
in the old tariff, by which a manufactured article either 
paid no doty or the same or less than the raw materials 
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from which it was produced. The email reduction of the 
duty on sodium carbonate is also satisfactory, although the 
decrease is not so great as desired by the numerous Indus* 
tries making use of this substance. It is regrettable, on the 
contrary, to note the increased duty on sulphuric acid, 
especially as sulphuric acid works will not profit thereby, 
owing to the tax imposed on the raw material, pyrites. 

The whole tendency of the tariff appears to be to free 
from duty, to reduce, or, at the least, not to increase the 
duty on articles employed in agriculture.— A. S. 

Cotton Industry in Austro-Hunoary ; Influence of 

the New Customs Tariff on the-. 

L. Pollack. Neue Fret* Preset, Jan. 29, 1903. 

The writer states that the increased taxes, especially on 
yarn, will not affect the export trade if a rebate is allowed on 

f oods prepared from imported yams and then re-exported. 

he regulations under which the proposed rebate would be 
allowed should not require strict proof of identity of the 
exported materials with the imported yam. This rebate is 
doubly desirable in view of the increased taxes on coal-tar 
dyestuffs and other chemicals, which will render the cost 
of production of textile materials greater. A rebate for 
imported raw cotton fabrics is of special importance for 
printing-, bleaching-, and dyeing-works.—A. S. 

Russian Customs Tariff i New-. 

Frankfurter-Zeit., Feb. 1, 1903. 

According to the “ Russischen Handels-Telegraphen- 
Bureau ” the new tariff is distinguished from the preceding 
one by a more detailed classification of the articles. The 

following chemical products are mentioned separately :_ 

Salts of chromic acid soluble in water (potassium chromate, 
sodium chromate, &c.), 3'97j roubles per pood (formerly 
2*15) i tannic acid (tannin), 1 (formerly 6) ; copper sul¬ 
phate, also anhydrous zinc sulphate, zinc chloride, 1-50 
(O'80). Chemical and pharmaceutical products not 
specially mentioned, 5 (1-50); barium sulphate and 
carbonate, artificially prepared, 1 • 50 (0 • 80). The following 
products are taxed at a higher rate than before:—Iodine 
and bromine, refined boric acid, 8-60;. potassium and 
sodium iodide, 20; antipyriue, salipyrine, phenacetine, 20 
(15); white lead and zinc white, 0 90 (0-50) ; red lead, 
0'50 (0-35) ) copper and copper-arsenio colours,6 (0-35) ; 
dyestuffs (pigments) from coal tar, alizarin, madder extract, 
madder or alizarin lake, cochineal-carmine, carmine lake, 
indigotin (indigo extract in the dry condition), 25 roubles 
per pood (formerly 14). 

[zVots.—1 rouble = 3*. 2-06d.; 1 pood — 36-112 lb.] 

* —A. 8. 

II.—FUEL, GAS, AND LIGHT. 

Coke Production in Germany. 

U.S. Cons. Reps., Jan. 27, 1903. 

The firms and companies included in the German Tar 
Selling Syndicate produced coke in 1901 as follows 


Tons. 

In the Ruhr district (Westphalia). 10,000,000 

In Silesia and Saxony. 1 , 820,000 

In Aix and Saar districts. 1,200,900 


Total. 18,020,000 


mean average rate for blaat-furnace coke during the year 
under conaideration, we find the following result 
6,900,000 tons of coke, valued at 21,321,000 dole.; tar, 
ammonia, and benzol derived therefrom, 6,660,620 dots. 

Unfortunately, there are no exact statistics from whioh 
the value of the gas saved by the retort ovens, and used for 
steammg, heating, and illuminating purposes can be derived, 
but it would be a fair estimate to assume that the gas was 
worth at least one-fourth as much as the coke, and that the 
aggregate value of all secondary products — gas, tar, 
ammonia, and benzol—was not less, but rather more, than 
one-half that of the coke, which under the “ beehive ” 
system is the solo marketable product obtained. 

Coke and By- products at Bilbao (Spain). 
Foreign Office Annual Series, No. 2924. 

There waa a large decrease in the amount of coke 
imported into Bilbao in 1901, due to a considerable increase 
in the production in the ovens of local ironworks, which 
turned out 50,000 tons more than iu 1900, and to additional 
imporlations overland for Bilbao ironworks irora Leon and 
Palencia. The latter importation »«.* estimated at 30,685 
tons. 

The Scmet-Solvay coke ovens of the Altos Homos Iron¬ 
works Company were built during 1901. They consist of 
three batteries of 25 ovens each, carbonising approximately 
110,000 tons of coal annually. This form of oven is adapted 
for treating a mixture of British coal and the comparatively 
dry coal brought down by the Itohla Railway from the coal 
fields of Leon. The by-pioducts obtained from these ovens 
are sold looally, end consisted of 3,000 tons of coal tar and 

I from 900 to 1,000 tons of sulphate of ammonia, for the 
latter of which a free market has been created by the large 
extension of the beet sugar industry in Spain. The Simon 
Carves coke ovens in Sestao, now amalgamated with the 
Altos Homos, produced about the same quantity of coal tar 
and sulphate of ammonia as that just mentioned. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

Dye Woods in Mexico. 

Foreign Office Annual Series, No. 2925. 

The two principal varieties of dye-woods sent out of the 
country are logwood and fustic. The greater part of these 
are exported from the ports on the Gulf of Mexico, south 
of Vera Cruz, and consist of 47,000 tons of logwood 
valued at 140,591/., as compared with 39,435 tons in 1900, 
which were valued at 139,945/.; and 4,650 tons of fustic, 
representing a value of 11,002/., as compared with 5,750 
tons exported in 1900, valued at 13,060/. 

Logwood in Hayti. 

Foreign Office Annual Series, No. 2927. 

On logwood and logwood roots the export duty is 
1 dol. 50 cents gold per 1,000 lb. For the year 1900—01, 
71,400,847 lb. of logwood and 54,766,100 lb. of roots were 
shipped, by far the largest quantities being from Port de 
Paix and Cape Hayti. Low prices in the United States and 
in Europe left hardly any profit after paying the export 
doty. Prices on the spot were from 1/. 4s. 6 d. to 2/, 0s. 8<i. 
per ton; for roots 16s. 3 d. to 1/. 8s. 6 d. per ton. 


Of this whole amount, 6,900,000 tons of coke were made 
in retort ovens, almost all of the Otto-Hoffman type, from 
which, besides the saving of gas generated by the coking 
process, other eeeondary products were recovered, which 
were rained as follows:— 


Dols. 

Tar. lAp»,600 

Sulphate of ammonia . 4347,800 

Bet»ol. 1.176,720 


Total. 6,660,620 


Reckoning the value of the 6,900,000 tons of coke thus 
produced st 18 marks (8-09 dols.) per ton, whioh was the 


VII—ACIDS, ALKALIS, Etc. 

Drugs and Chemicals in Mexico. 

Foreign Office Annual Series, No. 2925. 

The ohemical products show a decrease in value from last 
year. This may iu part be accounted for by the fact that 
the principal dealers in drugs and ehemioals in this eity now 
have their own factories, where they make many of the 
acids and drugs, as also a great part of the perfumery, 
some of it being a eery dose imitation of foreign-made 
soap and petfamery. Tho value of the imports of chemicals 
and drugs in 1901 amounted to 506,1811., as against 
525,805/. in 1800. 
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SUPERPHOSPHATES AT BILBAO (SPAIN). 

Foreign Office Annual Series, No. 2924. 

The “ Sociedad Espahola de Dynaraita” completed, during 
1901, the extension of its sulphuric acid works, thus 
doubling their production of this article This step was 
necessitated by the large and increasing demand for super¬ 
phosphates for beetroot cultivation. 

Manufacture of White Arsenic in Canada. 

P. Kirhegaard. Eng. and Mining J., 1908, 75, 189. 

The arsenic produced in Canada is obtained from the 
residues of the gold extraction works. These residues, 
arising from the working of mitpickel, and containing about 
SO per cent, of arsenic and 16 per cent, of sulphur, are 
dried and calcined at a high temperature for about 2^ hours. 

The gaseous products of calcination are condensed, when 
they are found to contain about 85 per cent, of arsenic 
trioxide and 2 to 4 per cent, of sulphur. The crude oxide 
is purified by sublimation on the hearth of a reverberatory 
furnace, whereby practically pure arsenic trioxide is 
obtained. 

The output of arsenic trioxide from Canada has increased 
steadily from 1 I'd,477 lb. in 1899 to 522,400 lb. in 1900, 
1,346,983 lb. in 1901, and about 1,600,000 lb. in 1902. 

—T. F. B. 

VIII.—GLASS, POTTERY, Etc. 

China, Glass, and Earthenware in Mexico. 

Foreign Office Annual Series, No. 2925. 

The value of the glassware imported into Mexico in 1901 
amounted to 186,418/., as agaiust 244,795/. in 1900. A large 
glass factory has been erected near the city of Puebla, where 
it is intended to try the production of all kinds of glassware. 

The value of earthenware imported, principally from 
Frauce und Germany, amounted to 60,006/., as against 
71,334/. in 1900. This article was at one time principally 
in the hands of British manufacturers, but the proportion 
that now ernes from the United Kingdom is very much 
reduced. 

IX.—BUILDING MATERIALS, Etc. 

Cicmknt in Guipuzcoa (Spain). 

Foreign Office Annual Series, No. 2924. 

There are ten cement works in Guipuzcoa where hydraulic 
cement is made from natural rock. The total output in 
1901 was 82,081 tous. Cement is also made at Sestao from 
blast furnace slag. After being closed for some years for 
want of a proper technical administration, this business 
resumed operations in 1901 with good prospects of success, 
due to the growing interest and reliability of the system 
of reinforced cement known as “ciment arme.” This 
establishment can produce 50 tons daily. 

Cement in Brazil. 

Foreign Office Annual Series, No. 2998. 

There was a considerable decrease in the importation of 
cement during the year under review, the quantity imported 
being 89,509 barrels, compared with 144,698 barrels iu 1900. 
Belgium took the lead with 61,993 barrels, against 122,387 
barrels in 1900. Germany came next with 19,200 barrels, 
against 17,144 barrels in 1900, then the United Kingdom 
wuh 7,693 barrels, against 3,925 barrels in 1900. Other 
countries supplied 623 barrels. 

X.—METALLURGY. 

Copper in Siberia. 

U.S. Cons. Reps., Jan.iX, 1903. 

Russia consumes annually about 22,000 tons of copper, 
14,000 tons being imported. Until very recently the 
districts of the Ural and the Caucasus furnished the bulk of 
the copper produced in Russia —90 per cent, of the total. 
The ores are treated for obtaining the metal by electrolysis. 


For some time, however, it has been known that Central 
Siberia, especially the Government district of Krasnojarsk, 
contains immense deposits of oopper ores, which extend 
almost to the Altsi Mountains and oontain a relatively high 
percentage of metallic copper. It is estimated that 
21J tons of ore would produce 1 tou of copper at an 
expense of about 95 dols. per ton. Since the Trans- 
Siberian Railroad, which traverses this district, has been 
completed, and the cost of transportation to Moscow, the 
chief market for Russian copper, has been greatly reduced, 
the total cost per ton at Moscow would be about 127 dots. 
During the last five years, the price for pure copper at 
Mobcow varied between 430 dols. and 524 dole, per ton. 

A Russian-English corporation has recently been formed 
and, it is reported, has received a concession from the 
Russian Government for the exploitation of an area of 
about 1,200 acres, about 110 miles from the River Yenisei 
and directly connected with the Trans-Siberian Railroad. 
Among other privileges, the corporation will be exempt 
from internal taxes for ten years. 

The engineers of the corporation have already carefully 
examined the mines and have made tho moot favourable 
reports with reterence to them, and also as to tho timber in 
the locality. 

Copper : Expout prom Mexico. 

Foreign Office Annual Series, No. 2925. 

The exports of copper and copper ore in 1901 were 
42,047 tons, of which 36,080 tons were of pure copper, and 
5,966 tons of ore. This increase in the exports is hut the 
natural outcome of the development of mauy new proper¬ 
ties, especially in the State of Sonora, where 144 were 
reported as being in existence in 1901, as against 69 in 
| 1900. The total number of copper-producing properties 
paying taxes to the Government, as returned on Dec. 31, 
1901, was 478, as against 352 on the same date in the 
previous year. 

The greater part of the ore amt refined metal is sent to 
the United States, which acts as the great distributing 
centre. British Columbia is the only other country 
supplying copper in any quantity to the United States. 

Iron Ores at Bilbao (Stain). 

Foreign Office Annual Series, No. 2924. 

Of the entire quantity of 4,056,701 tons shipped in 1901, 
2,281,193 tons were sent to the United Kingdom, being 
a decrease, as compared with 1900, of 820,365 tons. 
Germany, who takes phosphoric ore more readily than 
British ironmasters, increased her direct importation from 
Bilbao from 66,401 tous (in 1900) to 636,509 tous (in 
1901). Canada appeared on the scene for the first time at 
a direct importer of over 7,000 tons of iron ore. 

Manganese Ore inJBrazil. 

Foreign Office Annual Series, No. 2928. 

During the year 1901 the total shipments of manganese 
ore amounted to 98,828 tons, representing a sterling value 
of about 142,000/., beiDg an increase of 10,701 tous over 
1900 : a further increase is anticipated in J902. 

The principal countries importing manganese were as 


follows:— 

Tons. 

United States. 62,084 

United Kingdom. 26,020 

Belgium. 10,198 

France. 4,070 


When greater facilities for the transport of manganese 
can be afforded by the State railway, manganese ore will 
form one of the principal articles of export from Brazil. 

Its exportation it as yet only on a limited scale, but with 
the employment of increased capital, and the opening up of 
new mines in other districts which abound in this mineral, 
very beneficial results should follow. The manganese ora * 
extracted from Brazilian mines is superior in quality to 
that of any other country in the world. The ore extracted 
daring the year from the different mines at present worked 
avenged about 52 per oent. 
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ZlNO IN SANTANDER (SPAIN). 

Foreign Office Annual Series , No 2924. 

The district of Santander has for years past supplied more 
blendes and calamines than any other part of Spain, the 1 
former yielding from 40 to 46 per cent, and the latter from I 
80 to 40 per cent, of zinc. 1,151 men and 112 women are 
employed, and 14 engines, with 266 horsepower are used j 
in the working and washing of these ores. Very little i 
calamine was raised in Guipuzcoa, only 52 men and one j 
6 horse-power engine being employed. The official valua¬ 
tion of the zinc ores raised in 1901 varied from 85 to 41 
pesetas (1/. Is. \\d. to 1/. 5s.) per metric ton at the mines. 
There were 513 unworked zinc mines in the districts of 
Santander, Guipuzcoa, Viscaya, and Palencin, 388 being in 
Santander. Tho total production of zinc throughout Spain 
in 1901 was 117,912 tous. The district next in importance 
to Santander is Murcia. 

M Minerals in Bilbao District (Spain). 

Foreign Office Annual Series , No. 2924. 

The following minerals and other deposits exist in the 
Bilbao district, but were not worked in 1901 :— 


The division according to 
follow*:— 

classes of iron 

made was as 


1901. | 

I 

1902. 

Foundry and forge iron. 

Bessemer pig. 

Basic pig. 

Splogeleisen and forro-nianganese 

" 1 [ 

Tons. j 

4,541,250 
9,596,793 

1,44M.850 
291,461 

Tons. 

5.176,568 

10.393.168 

2,038,590 

212.981 

Total. 

15.873.354 

17,821,307 


Stocks of pig iron unsold in the hands of manufacturers 
or under their control at the close of 1902, and uot intended 
! for their own consumption, amounted to 49,951 tons, against 
70,647 tons at the close of 1901, and 442,370 tons at the 
close of 1900. 

i The number of furnaces in blast on December 31, 
| 1902, was 307, against 266 on December 31, 1901 ; and 232 
ou December 31, 1'JoO. 

Of the 17,821,307 tons of pig iron produced in 1902, the 
five largest producing states were: Pennsylvania, 8,117,800 
tons; Ohio, 3,631,388; Illinois, 1,730,220; Alabama, 

! 1,472,211 ; aud Virginia, 537,216 tons. 


Sulphur. | Viscaya... 

, | Valladolid 

Arsenic. i Segovia... 

Manganese ... . . I Burgos ... 

! Valencia.. 

_ ! Santander 

Peat. j J),). 

Ochre. . purges ... 

Petroleum. II,,. ... 

Graphite . Santander 

.. Segovia... 

Sodium sulphate . Burgos ... 

Logrofto.. 

Antimony. Valencia.. 

Santander 

Phosphate of lime. Soria. 


No. of 

Concessions. 


45 

1 

1 

1 

4 

4 
1 

n 

3 

5 


1 

1 



XIV—TANNING; LEATHER ; GLUE, Etc. 

Gutta-percha. 

India Rubber J., Feb. 2, 1903. 

M. Octave Collet states, from inquiries made at Singapore, 
the Malay Peninsula, Borneo, Khio, the West Coast of 
Sumatra, and Java, that Valaquium oblongifolium aud 
Payena lavrii sire the kinds producing the best kinds of 
gutta. Singapore is the centre of the export trade. The 
bulk of the article so exported is swelled by adulteration, 
a plastic kind of gum, probably balata. being mixed with 
the gutta. The export of the article Irom Singapore is 
25 per cent, more than the quantity imported. The gutta¬ 
percha tree cannot he profitably tapped standing. It is 
best tapped after felling, and the incisions in the stein 
must be made as close as possible to one another. A 
company was started by Dr. Ledebocr in Dutch Indies for 


Spelter in Europe in 1902. 

Eng. and Mining J., Jan. 24, 1903. 

The spelter production of Upper Silesia in 1902 is 
estimated at about 113,000 metric tons (In 1901 it was 
107,967 tons) The average quarterly price for the metal 
jn that province, basis works, was as follows (in marks per 
ifl,000 kilos.) :— 


extracting the gutta from the leaf, but the venture failed 
from the smallness of the capital and from the impossibility 
of getting a large enough supply of leaves. Owing to keen 
competition iu the demand for leaves in the Rliio group of 
islauds, hardly any gutta-percha leaves can be had there 
now; all the young trees having been felled, besides the 
F.M.S. Government and the Sultan of Johore have for¬ 
bidden the export of gutta-percha leaves and young plants 
from their territories. The process answered in *o far that 


Year. 


II. 

1 

hi. 

IV. 

1900 

•too 

.»« 1 

360 

350 

1901 

320 

810 

300 

300 

902 

820 

340 

350 

300 


The price for sheet zinc rose from 42 marks per 100 kilos, 
at the beginning of the year to 46 marks, basis Oberhausen, 
at the end. Since October 1 the Kunigundc rolling mill, 
previously idle, has been in operation, and the new mill of 
Count Hugo Henckel at Antonienhtitte has been completed, 
the Piela mill being suriendered to the Schlesische Actien- 
gesellsohaft. 


every 60 piculs of fresh leaves yielded one picul of 
gutta-percha. In 1900, a company was floated in Holland 
for winning gutta from leaves and began operations iu the 
following year. It intends to run gutta-percha plantations 
of its own. M. Collet shows that gutta-percha leaves from 
distant forests cannot bo procured iu paying quantities. 
The only chance of success is to start plantations on a 
large scale to cultivate not only gutta-percha but also 
rubber trees. As regards the materials dealt with, dry 
j leaves have been found to contain more gutta than fresh 
ones. M. Collet enters into calculations to show how 
profitable planting gutta-percha trees for leaf extraction 
will prove to be, if properly conducted. 

X VI. — SUGAR, STARCH , Etc. 


Pig Iron Production in the United States. j Sugar in Wurtkmburg. 

The total production of all kinds of pig iron in the United 1 Foreign Office Annual Senes , No. 2923. 

States during 1902 was 17,821,307 gross tons, against j The sugar ring formed about two years ago, which was 
15,878,854 tons in 1901, and 13,789,242 tons in 1900. joined by all the factories aud refineries in Germany, about 

Of the total iron produced last year, 378,504 tons oujy 400 in number, exercised some important effects on the 

wero made with charcoal at fuel; 11,665 tons with mixed sugar industry. All the factories sell at the prices fixed by 

charcoal and coke; and 17,481,138 with coke and anthra- the ring, important changes being forbidden. Consequently, 
cite coal—chiefly with coke. . Of the total, 8,808.574 tons beet growing is not proving very lucrative, nor do the raw 

were made iu the first half, and 9,012,738 tons in the second sugar factories attain the anticipated profits, in spite of 

half of the year. the fact that the Government grants premiums for exported 
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•agar to the extent of 7*. per owt,, whilst the sugar ring 
grants a bonus on sugar sold in Germany. 

The chief profits are made in refining alone. The export 
in 1900-01, to the doited Kingdom and the United States 
of America, as well as to other countries, particularly Japan, 
has risen considerably. 

The consumption in Germany did not equal that of the 
previous year. The last season, therefore, closed with much 
larger stock in hand than the former. A large local sugar 
factory reports a very favourable year, in spite of a slight 
increase in the price of beet and a further rise in coal, coke, 
and limestone. 

Sugar in British Guiana durinu 1902. 

Argosy, Jan. 3, 1903; through Bd. of Trade J., 

Feb. 5, 1903. 

The quality of the cane juice in 1902 was fair, and 
canes contained from 12 to 13 per coot, of crystallisable 
sugar. The exports of sugar for the year amounted to about 
120,000 tons. The exports for the previous three years 
were as follows :— 

Tons. 

180». 81,638 

19(11). 88,228 

1901 . 92,997 

The average cost of production per too of sugar during 
1902 was about 45 dols., or, deducting value of rum made, 
about 41 dols. net per ton. 

The area under cane cultivation during 1902 was 73,800 
acres, as compared with 06,000 acres in 1897. 

Sugar Crop op Cuba in 1902. 

Bd. of Trade J., Feb. 5, 1903. 

Manufacturers have delivered for export 5,327,539 bags 
of raw sugar, weighing 761,077 tons. The exports in 1901 
only amounted to 560,700 tons. The local consumption 
reached about 40,250 tons, and there remains iu stock 
68,727 tons, as against 37,079 tons 12 mouths previously. 
After making deduction for old stock, the crop is found to 
have been, iu 1902, 850,181 tons, against 635,556 tons in 
1901, being an increase of 214,625 tons. The whole of the 
exports went to the United States, principally to the 
northern ports. 

Sugar Yield in Russia. 

U.S. Cons. Hep., Jan. 36, 1903. 

The yield of beetroots for tho fiscal year ended Novem¬ 
ber l, 1902, according to statements of the Ministry of 
Finance, is 537,617,730 poods (8,741,589 tous), or 7'3 per 
cent, more than for the same period last year; but owing 
to a cold and rainy season, 21 per cent, of the total amount 
remains unharvested. The beetroots are of a higher 
quality than those of last year in the south-western and 
central region, but inferior in the Vistula region. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Beer in Wurtrmburq. 

Foreign Office Annual Series, No. 2923. 

During the last few years the brewing industry bas been 
steadily increasing, but it was unfavourably influenced 
during 1901 by various factors, notably the great over¬ 
production. In 19ol wine entered largely into competition 
with beer, as the harvest in 1900 had been unusually good, 
while other industries were at a low ebb. Also, the increase 
in the malting duty and legislative enactments regarding 
the quality of the ingredients contributed to the decline. 

Spirits and Vinegar in Wurtemburg. 

Foreign Office Annual Seriee, No. 3923. 

Conditions of sale and manufacture of spirits of wine and 
vinegar were unsatisfactory, much as in 1900, and call for 
little notice. Prices for spirits of wine and methylated 
spirit fell from 10 to 12 per cent, on 1900 prioes. The sale 
of vinegar was extremely dull, even more so than in the 


year 1900, It seems scarcely possible for the home industry 
to compete with the foreign import from Austria, Holland, 
and France. The preparation of vinegar from spirits of 
wine is still heavily pressed by the manufacture of acetio 
acid from calcium acetate. 

XIX.—PAPER, PASTEBOARD, Etc. 

’ I’ai'ku in Mexico. 

Foreign Office Annual Scries, No. 2925. 

In the year 1901 the value of paper and manufactures 
thereof that were imported into Mexico was 404,1521., as 
against 450,878/. iu the year 1900. The two articles which 
increased are wrapping paper, which comes from the 
United States, and wall papers, which are imported from 
France and Germany, though of late years the wall paper 
made in the United States is finding a ready market in 
Mexico. 

The manufacture of paper is still very littlo known, and 
no statistics are published either showing the number of 
factories in existence, the consumption of raw material, or 
their production. 

The making of cardboard is also very backward, and all 
good Bristol hoard and photographic mounts and cards are 
imported, principally from Germany and tho United States. 

Both of these products are now made in the several 
factories, using rags and wood-pulp ; the former arc mostly 
from the country, while the pulp of all kinds specially 
prepared for tho manufacture of paper is imported, iu 1901 
the value of the imports being 17,0691. The value of rags 
imported during iho same period was only 500/. Experi¬ 
ments are continually being made to utilise tho fibres of 
this country in the manufacture of paper, but so far they 
do not appear to give very satisfactory results. 

Sulphur and Fyhitks in Sulphite Cellulose 
Factories. 

Papier-Zeit., 1903, 28, [9], 288. 

For the last two years several large sulphuric acid 
manufacturers in Europe and America have been using a 
pyrites furnace invented by Herresbof (see tins Journal, 
1899, 376) with mechanical feed, and accurately adjustable 
air-aupply, which effects a perfect roasting of the pyrites, 
and yields a gas of a richness in sulphur dioxide formerly 
only attainable by burning sulphur. The oven is fed with 
pyrites dust; its first cost is considerable, but is soon 
covered in a large works by the saving effected. A 
Norwegian pulp factory has recently installed one of these 
furnaces, and there is every prospect of the native pyrites 
coming into use iu Scandinavia in place of the imported 
sulphur, with an estimated saving of 50 per cent.—J. F. B. 

XX —FINE CHEMICALS, Etc. 

Vanilla in Mexico. 

Foreign Office Annual Series, No. 2925. 

Only 43,991 lb. of vanilla were exported in 1901, with a 
value of 57,426/., as against 64,921 lh. in 1900 valued at 
62,565/., due to a failure of the crops by heavy frosts in 
the early part of the year. The value of the exports as here 
given makes the value of eaen pound 1/. 6s., whereas in the 
previous year it was only 1/. 0s. 6 d., a difference which 
coincides with the silver value declared at the custom-houses. 

| 

Chemicals in Wurtemburg. 

Foreign Office Annual Series, No. 2923. 

| The demand for quinine during 1901 was extremely 
irregular. Prices rose from 1/. 18s. per kilo, in January 
! qntil in May ill. 8». per kilo, was demanded j from August 
j the price fell steadily to 2/. per kilo. The hope is 
j expressed that the new plantations in Ceylon and British 
India may be increased in eise, as prices demanded by the 
j Java planters seem to be regarded as abnormally high, 
j Carbolic acid fell heavily in price owing to the, manufacture 
| of synthetic carbolic acid. The prices of. other chemicals, 
sueh aa soda, bleaching powder, sulphuric acid, hydro- 
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oblorio and carbonic acids remained the same or showed a 
slight rise. Salicylic acid preparations were considerably 
lower on account of the great competition. 

Monazitb Sands in Brazil. 

Foreign Office Annual Series, No. 2928. 

The concession which was granted by the Federal 
Government in 1901 to a German firm for exploring mona- 
site sands on the foreshore in the State of Espirito Santo, 
has since been eanculled, owing to non-observance by the 
ooncessionnaires of certain clauses of the contract. It is 
understood that a fresh competition will be opened shortly. 
There are, however, still existing contracts made with the 
State Government of Espirito Santo for exploring these 
sands in State territory, but only on a limited scale. 


[C. 8.3 8788 (1902)i Bowman. Gas - producing plant. 
Feb. 18. 

„ 5840 (1902). Macmillan. Heated air forced- 

draught apparatus for the combustion of fuel and 
fuel-gases, and prevention of smoke in furnaces. 
Feb. 18. 

III.— DESTRUCTIVE DISTILLATION. TAK 
PRODUCTS. PETROLEUM 

[A.] 2728. Ellison. Manufacture of tar macadam. 
Feb. 5. 

„ 3060. Had dan (Dabrnen). Manufacture of car¬ 

bonaceous substances from tarry matter and oil 
residues.* Feb. 9. 


$atnu list. 


IV.—COLOURING MATTERS and DYESTUFFS 


N.B.—In these lists, [A.] means “Application for Patent," and 
( C.S.], “ Complete Specification Aocepted." 

Where a Complete Specification accompanies an Application, an j 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of Application, and (ii) in the case of 
Complete Specifications Aocepted, those of the Official Journals j 
in whioh acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open tn 
inspection at the Patent Offioe immediately, and to opposition , 
within two months of the said dates. 


L—PLANT. APPARATUS, and MACHINERY. 

[A.] 2560. Wheelwright and Fiske. Separation of 
liquids from solids.* Feb. 3. 

„ 2693. Wilson. Filters. Feb. 4. 

„ 2781. Blair. Evaporators. Feb. 5. 

„ 3034. Herlitseka. Centrifugal separators.* Feb. 9. 

„ 3373. Freitag. Process and apparatus for evapo¬ 

rating sugar juices, salt solutions, &c. Feb. 12. 

„ 3561. Guillaume. Still. Feb. 14. 

[C.S.] 8031 (1902). Musciacco. Apparatus for measur¬ 
ing and distributing liquids. Feb. II. 

„ 8015 (1902). Hardingham (Johnson). Filter 

presses. Feb. 11. 

„ 10,829 (1902). Adams. Liquid-distributing appa¬ 

ratus for filters. Feb. 11. 

„ 19,069 (1902). Pott, Cassels, Cassels, Williamson, 

and Stuart. Centrifugal machines. Feb. 11. 

„ 22,256 (1902). Kiefer. Filters. Feb. 18. 

„ 25,229 (1902). Thompson (Voindrot and Boitlot). 

Filters. Feb. 11. 

„ 26,695 (1902). Bloxam (Oesterreichisoher Verein f. 

Chem. and Metali. Prod.). Separation, by distil¬ 
lation, of materials having different boiling points. 
Feb. 11 

„ 28,863 (1902). Brunok. Coke-ovens. Feb. 11. 

„ 28,409 (1902). Lyell. Filter and cooler. Feb. 11. 

„ 28,599 (1902). Kauffmann. Apparatus for evapo¬ 

rating leys and brines. Feb. 18. 

„ 28,600 (1902). Kauffmann. Evaporation and con¬ 

centration of gypBeous brine in multiple vacuum 
evaporators. Feb. 18. 

U.—FURL. GAS, and LIGHT 

[A.] 2748. Fielding. Gas producer. Feb. 5. 

„ 2806. Elworthy. Production of water-gas. Feb. 5. 

„ 2901. Brupe. Gasogenes. Feb. 7. 

„ 8101. Whitfield. Apparatus for manufacture of 

producer-and water-gas. Feb. 10. 

„ 8277. Allen and Henley. Gas purifiers, condensers, 

and washers. Feb. 11. w*” 

„ 8278. Thwaite. Production and distribution of 

fuel-gas. Feb. 11. 

8307. Otto-Hilgenstook Coke-Oven Co., Ltd. Coke- 
ovens. Feb. 11. 


[A 


[C. 


S.] 


2503. Abel (A. G. ffir Anilinfabr.). Manufacture 
of red lakes. Feb. 2. 

2617. Levinstein and Mensobing. Manufacture of 
para-amido xylyl p-oxyphenylamine, and of dye¬ 
stuffs therefrom. Feb. 4. 

2694. Hansford (Cassella and Co.). Manufacture 
of diphenyl-naphthyl methane dyestuffs. Feb. 5. 

2960. Foelsing. Manufacture of indoxyl, its homo- 
logues and derivatives. Feb. 7. 

2991. Bang (Dahl auil Co.). Production of dye- 
stuff's by combining diazo compounds with 
formyl- and acetyl-para amido phenol. Feb. 9. 

3182. Hansford (Cassella). Manufacture of de¬ 
rivatives of orthoamido phenol sulpho-acid, and 
of dyestuffs therefrom. Feb. 10. 

3480. Abel (A. G. fur Anilinfabr.). Manufacture 
of yellow sulphurised colouring matters. Feb. 13. 

5638 (1902). Levinstein, Rose, and Levinstein, 
Ltd. Manufacture of new disazo dyestuffs for 
wool. Feb. 18. 

7153 (1902). Johnson (Bad. Anil, und Sodafabr.). 
Manufacture of azo colouring matter, and colour¬ 
ing lakes therefrom. Feb. 11. 

7822 (1902). Bloxam (Chem. Werke vorm. Dr. H. 
Byx). Manufacture of sulphurised colouring 
matters. Feb. 18. 

8114 (1902). Johnson (Bad. Anil, und Sodafabr.). 
Production of iudoxyl and its derivatives. Feb. 18. 

18,569 (1902). Newton (Farbenfabr. vorm. Bayer 
and Co.). Production of azo dyestuffs. Feb. 18. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 

AND HBRE8 

[A.] 2415. Clegg. Printing or dyeing cloth. Fen. 2. 

„ 2417. Cotton. Centrifugal machines for treating 

fibrous and other material with fluids, pell. 2 . 

„ 2844. Townsend. Bleaching compound. Feb. 6. 

„ 2884. Kanbe. Manufacture ot yarns. Feb. 6. 

„ 3180. Evans. Machine for opening and cleaning 

cotton or other fibrous material.* Feb. 10. 

„ 8397. Smith. Dyeing machines. Feb. 13. 

„ 8479. Abel (A. G. fur Anilinfabr.). Dyeing mixed 

silk and cotton goods with sulphurised dyestuffs 
Feb. 13. 

„ 3492. Clark (Kann). Treating sheep’s wool and 

other ceratinic fibre. Feb. 13. 

[C.S.] 3722 (1902). Jacob (geb. Kohl) and Pritzkow. 

Manufacture of flax fibre suitable for spinning. 
Feb. 18. 

„ 5921 (1902). Milan. Machine for dyeing, clean¬ 

ing, &c., goods. Feb. 11. 

„ 7073 (1902). Abol (A. G. flir Anilinfabr.). Pro¬ 

cess for dyeing and printing. Feb. 18. 

„ 8279 (1902). Shuttlewood and Fanshawe. Dye¬ 

ing yarns in the haok. Feb. 11. 
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[C.8.] 8510 (1903). Johnson (Bad. Anil, und 8odafabr.). j 

1 Preparation of indigo vats, and dyeing there¬ 

with. Feb. 18. 

„ 9836 (1902). Ellis (Soc. Cbim. dee Uslnes dn 

Rhdne). Dyeing and printing from o-nitro- 
phenyl lactoketone. Feb. 18. • 

„ 10,188 (1902). Johnson (Bad. Anil, and Sodafabr.). 

Treatment of indigo dyeings on vegetable fibre 
for increasing the fastness thereof. Feb. 18. 
16,980 (1902). Imray (Jung). Mordanting wool. 
Feb. 11. 

„ 17,622 (1902). Bertin. Removing wood from 

green stalks containing textile fibres, especially 
ramie stalks. Feb. 11. 

VI.—COLOURING WOOD, PAPKR, LEATHER, Etc. 

[A.] 2809. Imray (Meister, Lucius und Bruning). Pro¬ 
duction of coloured effects on dyed paper. 
Feb. 5. 

vu._ACIDS, ALKALIS. SALTS. Etc. 

{A.] 2440. Campbell. Utilising gases given off in the 
calcination of copperas. Feb. 2. 

„ 2596. Simon. Treatment of substances with oxygen. 

Feb. 3. 

„ 3189. Langheld. Mineral salts. Feb. 10. 

„ 3347. Pearson. Production of carbon monoxide. 

Feb. 12. 

„ 3460. Gutcnsohn. Means for removing inorustating 

matters from salt and other waters. Feb. 18. 

[C.S.] 3923 (1902). Von Hochstetter. Manufacture of 
acetic and other fatty acids. Feb. 11. 

„ 28,700 (1902). Buckland. Chemical fire ex¬ 

tinguisher. Feb. 18. 

IX.—BUILDING MATERIALS, CLAYS, MOKTAR8, 
amd CEMENTS. 

[A.] 2458. Krause. Production of artificial stone.* 
Feb 2. 

„ 2528. Bean. Manufacture of basic cements. Feb. 3. 

„ 2726. Ellison. Manufacture of macadam. Feb. 5. 

„ 2783. Sutcliffe, Speakman, and Co. Making bricks. 

Feb. 5. 

„ 2802. Geiser. Slabs for building purposes. Feb. 5. 

„ 3225. William. Manufacture of plaster of Paris, j 

Feb. 11. 

„ 3294, I’urvis and Rouse. Artificial stone.* Feb. 11. 

„ 3308. Imray (Carborundum Co.). Manufacture of i 

refractory bricks, crucibles, &c.* Feb. 11. 

„ 8344. Chandler. Cement jointing compounds. 

Feb. 12. 

,, 3378. Jenkins. Manufacture of bricks, artificial i 

stoue, &c. Feb. 12. | 

„ 3882. Geiser. Production of artificial stone. 

Feb. 12. 

„ 8483. Kriiger and Dunkelmann. Manufacture of 

fire-proof bricks or material. Feb. 13. 

[C.S.] 8051 (1902). Bruce. Fire-proofing wood. Feb. 18. 

„ 3555 (1902). Budd. Production of concrete, plaster, 

Ac. Feb. 18. 

„ 4166 (1902). Boult (Fargues). Kilns for burning 

lime or cement materials. Feb. 18. 

„ 4298 (1902). Macfarlane. Basie fire - resitting 

material. Feb. 18. I 

„ 5835 (1902). Ryan. Manufacture of materials for 

asphaltic pavements, &c. Feb. 18. 

„ 5873 (1902). Ferrell. Wood preserving. Feb. 11. 

„ 14,510 (1902). Redfem. Kilns. Feb. 11. 

„ 20,150 (1902). Schwannberg. Manufacture of 

artificial stone. Feb. 18. 

„ 86,558 (1902). Wenti. Manufacture of cement. 

Feb. 11. 

» 28,848 (1902). Dearda. Roof glasing. Feb. 18. 


X.—METALLURGY. 

[A.] 2515. Shanks. Combined melting and heating 
furnace. Feb. 3. 

„ 2612. Parfitt. Manufacture of inetallio compounds 

containing decarbonised iron. Feb. 4. 

„ 3194. Schwartz. Smelting ores.* Feb. 10. (U.8. 

Appl., April 9, 1902.) 

„ 3253. Down. Hardening steel in one operation. 

Feb. 11. 

„ 3459. Gutensohn. Precipitation of metals other 

than sine from acid solutions. Feb. 13. 

[C.S.] 770 (1903). Siemens. Regenerative gas furnaces. 
Feb. 18. 

„ 3644 (1902). Simpson. Improving the quality of 

metal. Feb. 11. 

,, 4086 (1902). Hughes. Treatment of metals during 

manufacture into various articles. Feb. 18. 

„ 4662 (1902). Deutsch and Ilochhauser. Manufac¬ 

ture of magnetic iron and steel castings. Feb. 18. 

„ 5860 (1902). Galbraith. Manufacture of steel. 

Feb. 11. 

„ 7505 (1902). Johnson (Chem. Fabr. Griesheim- 

Klektrou). Manufacture of the alkali metals. 
Feb. 11. 

„ 7588 (1902). Wegener. Furnaces. Feb. 18. 

„ 21,829 (1902). Surzycki. Smelting furnaces for 

the continuous production of steel. Feb. 11. 

„ 58 (1903). Chenhall. Production of alloys of iron 

and steel. Feb. 11. 

XL— ELECTRO-CHEMISTRY akd ELECTRO¬ 
METALLURGY. 

[A.] 2574. Mechwart, Coltri, et Cie. Eleotrolytio 
extraction of metals from ores and precipitation 
from solutions. Feb. 3.* (Italian Application, 
Aug. 1, 1902.) 

[C.8.] 26,673 (1901). Elmore. Generation and applica¬ 
tion of electric currents. Feb. 11. 

„ 6304 (1902). Accumulator Industries, Ltd., and 

Htinte. Electric accumulator plates. Feb. 11. 

„ 15,271 (1902). Keller. Electric heating and re¬ 

fining of metals, &c. Feb. 11. 

„ 25,524 (1902). l)e Mestral. Arc lamps, and elec¬ 

trodes therefor. Feb. 18. 

„ 27,179 (1902). Acheson. Reduction of compounds 

by electric heating. Feb. 18. 

„ 28,788 (1902). Lake (Clare). Storage batteries. 

Feb. 18. 

X1L—FATS, OILS, amd SOAP. 

[A.], 3150. Smith and Scott. Extraction of fatty matters 
from bones and other materials. Feb. 10. 

,, 3205. Castle. Manufacture of soap. Feb. 10. 

[C.S.] 8164 (1902). Klimoot. Purification of fats or 
fatty substauces. Feb. 18. 

„ 18,741 (1902). Haddan (Edson). Reduction of 

fish-waste or other oil-yielding material. Feb. 11. 

„ 18,742 (1902). Haddan (Edson). Reduction of 

fish-waste or other oil-yielding material. Feb. 11. 

XIIL—PIGMENTS, PAINTS) RESINS, VARNISHES) 
INDIA-RUBBER, Etc. 

A. — Pigment s, Paints. 

[A.] 3174. Cross. Mannfaeture of ultramarine. Feb. 10. 
B.—Resins, Punishes. 

[A.] 8023. Piper. Non-fouling composition for marine 
hulls.* Feb. 9. 

„ 8588. Mclvor. Non-conducting coverings for radiat¬ 

ing or absorbing heat.* Feb. 14. 

[C.S.] 9911 (1902). Messik. Mannfaeture of linoleum 
or the like. Feb. 18. 
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C. — India-rubber, %c. 

[A.] 2695. Lucas, insulating materials, and substitntes 1 
for ebonite and the like. Feb. 4. 

„ 2ftM. Oeiser and Kehrli. Tenacious elastic sub* 
stance. Feb. 5. 

„ 2989. Gray. Vulcanisation of rubber.* Feb. 7. 

„ 8458. Gray. Vulcanisation of rubber.* Feb. 18. 

[C.8 .] 28,410 (1902). Newman. Waterproofing composi¬ 
tion. Feb. 11. 

XIV.—TANNING, LEATHER, GLUE. ski. SIZE 

[A.] 2456. Peyrusson. Preparation, purification, and 
preservation of tannic acid and other tinctorial 
extracts. Feb. 2.* (Fr. Appl., Feb. 8, 1902.) 

„ 2949. Hall. Casein solution.* Feb. 7. 

„ 8179. Rausch. Horn or bone substitute. Feb. 10. 

„ 3286. Felton. Preliminary treatment of hides or 

skins. Feb. tl. 

„ 3485. Reid. Leather or rubber substitute.* Feb. 13. 

XVI.— SUGAR, STARCH, GUM, Etc. 

[C.8.] 82,587 (1902) Duryea. Production of maltose 
syrups and sugars. Feb. 11. 

XVII.—BHB WING, WINKS, SPIRITS, ttro 

[A.] 2519. Day and Gaskcll. Treatment of distillery 
refuse or pot ale. Feb. 8. 

„ 2520. Day and Gaskcll, Treatment of distillery S 

refuse and other materials of a hygroscopic 
" character. Feb. 3. 

„ 3051. Garrod. Preparation for use in fining of 

wines, i eh. 9. 

„ 3272. Boyllng. Maturing wines and spirits. Feb. 11. 

„ 8517. Wilcooks. Charging beer, &o., with carbonic 

acid. Feb. 14. 

XVIII.—FOODS, SANITATION, Bro., an« 
DISINFECTANTS. 

A.—Foods. 

[O.S.] 4882 (1902). Bernstein. Testing milk. Feb. 18. j 
6805 (1902). Kichelbaum. Food preparations. , 
Feb. 18. ! 

„ 7919 (1902). Woolf. Concentrated article of food. 

Feb. 18. 

„ 24,014 (1902). Busch, Gull, and Barry. Pasteur¬ 

ising or sterilising apparatus. Feb. 11. 

„ 24,721 (1902). Lake (Wintou). Manufacture of 

food preparations. Feb. 11. 

B.—Sanitation / Water Purification. 

[A.] 2558. Middleton. Appliance for the purification 
of sewage. Feb. 8. 

[C.S.] 22,745 (1901). Harris. Filtering water for steam 
boiler aud other purposes. Feb. 18. 

7238 (1902). Candy. Purification of sewage and 

? other polluted liquids. Feb. 11. 

498 (1903). Davidson. Water purifier. Feb. 18. 

” (U.S. Appl., July 2, 1902.) 

656 (1903). Allen. Continuous process for sepa- 
ration and precipitation of heavy or flocculent 
matter from works effluents, &c. Feb. 18. 


C. — Disinfectants. 

[A.] 8871. Otto. Disinfecting by osone and steam,* 
Feb. 12. 

XIX—PAPER. PASTEBOARD, Bro. 

[A.] 2420. Milne. Paper- and pulp-making machines. 
Feb. 2. 

„ 2463. Mcnzies, Castro, and Butterfield. Manufac¬ 

ture and bleaching of paper. Feb. 2. 

„ 8673. Turner and Evans. Manufacture of pulp 

from ligneous materials. Feb. 4. 

„ 8045. Ensminger. Manufacture of compounds 

having a nitrocellulose and casein base. Feb. 9. 

„ 3147. British Xylonite Co. and Goldsmith. Sub¬ 

stitute for celluloid, horn, &o. Feb. 10. 

XX.—FINE CHEMICALS, ALKALOIDS. 

ESSENCES, and EXTRACTS. 

[A.] 2568. Bordas. Medicinal compound. Feb. 3. 

„ 3173. Imray (Meister, Lucius und Briining). 

Manufacture of perfume, and intermediate pro¬ 
ducts therefor. Feb. 10. 

„ 3430. Boehm (Winternita). Manufacturing solid 

bromised or iodised oils in powder form. Feb. 13. 

„ 3543. Wetter (Heine and Co.). Terpene alcohols 

and artificial perfumes. Feb. 14. 

„ 8545. Newton (Bayer and Co.). New chemical 

compound. Feb. 14. 

„ 3563. Barge and Givaudan. Manufacture of sac¬ 

charin. Feb. 1*. 

[C.S.] 3923 (1902). Von Hoohstetter. See under VII. 

„ 5799 (1902). Barclay. Apparatus for extracting 

the active principles of drugs, &c. Feb. 11. 

„ 6065 (1902). Jackson and Pennington. Manufac¬ 

ture of saccharin. Feb. 18. 

„ 8955 (1902). Newton (Baver). New pharmaceu¬ 

tical compounds. Feb. 18. 

„ 22,362 (1902). Gebauer, Gebauer, and Haring. 

Receptacles for containing and administering 
volatile liquids. Feb. 18. 

„ 27,532 (1902). Johuson (Boehringer). Elimina¬ 

tion of the 8-methyl group from 8-methyl 
xanthine. Feb. 11. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2697. Schonecker. Manufacture of a light sensi¬ 
tive paper, card board, &c. Feb. 4. 

„ 2728. Hart. Producing an ivory grain in photo¬ 

graphy. Feb. 5. 

„ 3196. Szcepanik. Photography in natural colours. 

Feb. 10. 

„ 8546. Newton (Bayer). Developing photographic 

pictures. Feb. 14. 

[C.S.] 22,841 (1901). Gros and Ostwald. Reproducing 
pictures and the like. Feb. 18. 

„ 20,337 (1902). Imray (Meister, Lucius und Brin¬ 

ing). Photographic developers. Feb. 11. 

„ 128 (1903). South. Colour photography. Feb. II. 

„ 768 (1903). Liiltke. Flash-light cartridge. Feb. 18 

XXII—EXPLOSIVES, MATCHES, Etc. 

[A.] 2977. Brock. Explosive compounds and their use.* 
Feb. 7. 

„ 8020. Nathan, Thomson, and Rintoul. Manufac¬ 

ture of nitro-glycerin. Feb. 9. 
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SECTIONAL ARRANGEMENTS EOB 1908. 

Liverpool:— 

Jan. 28, 1903.—M. Paul Kestner, Lille. "Artificial 
Draught in Vitriol Chambers, and the use of a Water 
Spray in the place of Steam.” 

London :— 

Eeb. 2, 1903.—Mr. Thus. Tyrer. “ The Need of Duty¬ 
free Alcohol for British Manufactures.” 

Nottingham ;— 

Feb. 25, 1903.—Mr. Loxley Meggitt. “The Fractional 
Distillation Test for Petrols, Petroleum Spirit, or 
Benzine.” 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Buie 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. 

The attention of Members of the Society is called to the j 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 

A committee of this Society has been formed to co-operate 
with the other Briiish Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee in Berlin may be sent to them. 

The Congress will be opened on June 2nd. 1903 On 
Wednesday, June 3rd. Friday the 5th, and Monday the 
8th, meetings will he held for the readiug aud discussion 
of papers. The subjects to bo treated are classified as 
follows:— 

1. Analytical Chemistry. Apparatus and Instru¬ 
ments. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy aud Explosives. 

IV. Chemical Industry. Organic Products ;— 

Subsection A. —Organic Preparations, including 
Tar Products. 

Subsection B .—Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Siarch Manufacture, j 

VII. Chemistry of Agriculture. 

VIII Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XL Legal and Economic Questions connected with 
Chemical Industry. 

The Vcrein Deutscher Chemiker, the Dcutschtr Bunsen- 
gesellschaft for Applied Chemical Physios, and the Vcrein 
Deutscher Zuckertechniker, have already decided to hold ' 
their respective annual meetiugs for 1903 in connection 
with the Congress. 

Au executive local committee will make arrangements for 
the entertainment of visitors during their stay. 

As formal invitatious are now being sent out, applications 
to join the Congress, accompanied hp a remittance of 1/., 
should be sent in to the General Secretary without delay. 

All Communications and questions, so tar as they cannot 
be answered by the various organising committees, Bhould 
be addressed to the Secretary of the Congress, Dr. G. 


Pu’vermacher, Charlottenburg, Mabohstraase No. 21. The 
formation of organising committed* is already hi progress 
in England, Belgium, France, Italy, Porthgal, Switzerland, 
Servia, and Turkey. 


Cfoanffta of 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create eonfnsion. When sending 
subscriptions, the use of the form attached to the application 
helps m the verification of addresses, on which the safe 
delivery of the Journal depends. 


Adrot, Leon, l/o Brussels i 33, Hue de la Station, Jette 
St. Pierre, Belgium. 

Akitt, T„ l/o Upper Skelmorlie ; Ilirksgate, Kirkcaldy, 
N.B.; Journals as before. 

Allison, T. M, l/o Clifton; Sargent Street, Bedminster, 
Bristol. 

Baker, II. l/o New York ; Thomsen Chemcal Co., Balti¬ 
more, Mil., IJ.S.A. 

Banter, W» 11.; communications to Nuthurst, Streatham, 
S.W. 

Briggs, Win, l/o Blackuess Avenue; 13, Panmutc Street, 
Dundee. 

Brown, Reginald B.; communications c/o Badische Anilitt 
und S 'da'abrik, Ludwigshafcn a/Uhein, Germany; 
Journals as before. 

Brown, Thos., l/o King’s Lynn ; Skopelos, Hunstanton. 

Bull, Dr. Benj. 8 ., ‘jo Westcombe Rise ; 104, Humber Rond, 
Blackhe.itli, S.E. 

“ Chemical New-,” l/o Creed Lane; 18, Newcastle Street, 
Farnngdon Street, K C. 

Clarke, Goddard, l/o l’eckham Rye; South Lodge, Cham¬ 
pion Hill, S.E. 

Cooper, Walter,!.; Journals to the Elms, Lower Penartli, 
South Wal- s. 

Craven, C. E ; Journals to Valley Dyeworks, Brokfoot, 
Brighou-e, Yorks. 

Dains, I!.rbert IL, l/o India; 27, Inderwick Road, Stroud 
Green. N. 

Dent, Dr. Frnnktand ; communications to 10, Plaza del 
General Sautogildes, Burgos, Spaiu. 

Dick, Alex., l/o Caution Street ; 41, Lee Rood, Blackheatli, 
S.E. 

Diok. John, l/o Millwall; Wharf Road, Cubitt Town, E. 

Duguid, Jas. ; l/o 40; 40, Sothehy Road, Highbury, N. 

Ellis, Chas. J., l/o Kinning Park; Almorah Villa, Miln- 
gavie, near Glasgow. 

Ellison, Henry, l/o Flatt Lane; Northfield, Cleckheaton, 
Yorks. 

English, Prank II., l/o Mouega Road; 217, Strone Road, 
Manor Paik, E. 

Francis, E. G.; communications to 29, Matheson Road, West 
Kensington, VV. 

Friswell, K. J.; Journals to 43-45, Great Tower Street, 
K.O., and communications to Bound Reed, Higharu, 
Kent, (Consulting Chemist. 

Frith. J. Ma-on, lp> Norman Road; Linden Lodge, Runcorn. 

Gerland, Dr. B. W , l/o Queen’s Terraee; 105, Plantation 
Street, Accrington. 

Gilbard, T. Francis IL, 1/oGreat Tower Street; 245, Dalston 
Lane, Haekniy, N.H. 

Haddock, Arthur G., l/o Abehurch Lane ; Lynwood House, 
Norman Road, Runcorn. 

Hope, Jas.; comnuuicaiions to Dean House, Lenzie, N B. 

' Hunter, H. Blount, l/o New York City; Huuter Chemical 
Co., Norfolk, Va., U.S.A. 

Hurry. E. IL, l/o Connaught Street, W. ; retain Journals. 

Iohioka, T.,l/o Hirschima; No. 10, Nishiaatamachi, Hongo, 
Tokin, Japan. 

Jacoby, A. IL, l/o Boston; e/o New York and Boston 
Dyewood Co., 156, William Street, New York City, 
U.S.A. 
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Johnston, Tho*.. I/O 149; 195, West George Street, Glasgow. 

Johnston, W. E. Lawson; Journals to 152, Old Street, 
London, E.C. 

Jones, H. J., l/o Nottingham; 58, Claremont Road, 
Alexandra Park, Manchester. 

Keif, Henry C., l/o 83; 85, Warren Road. Leyton, E. 

i.azell, E. W., l/o South Penn Square; 1619, Filbert Street, 
Philadelphia, Pa., U.8 A. 

Lett, Stephen J., l/o Notting Hill; 19, Hensham Manor 
Road, Thornton Heath, S.W. 

Lindsay, Robt. I)., l/o Haylield ; 1*.0. Box 4654, Johannes¬ 
burg, Transvaal. 

Lodge, Edw., l/o Cowcliffe Hill; 25, Scale Hill, Coweliffe, 
Huddersfield. 

Macadam, Stevenson, l/o Surgeons’ Hall; 55, York Place, ; 
Edinburgh. 

MacKcan, W., l/o Westminster: Welsbaeh Incandescent 
Gas Light Co., Ltd., Broomhill Road,Wandsworth, S.W. 

McKerrow, Chas. A.; Journals to Eversley, Wiltnslow, 
Chrshire. 

MeKillop, John, l/o Adelphi Terrace ; 99, Brook Green, W. 

Miller, E. V.; Journals to Sugar Works, Chelsea, Auckland, 
New Zealand. 

Naef, Dr. K„ l/o Blackley; 28, George Street, Cheetham 
Hill, Manchester. 

Perkins, T. S., l/o Union Sugar Co. ; 39, Garden Place, j 
Brooklyn, N.Y., U.S.A. 

Potter, Edmund P., l/o Bolton-le-Moors; Salwick Hall, 
near Preston. 

lUwson, O.; all communications to 44, St. Augustine’s Hoiul, j 
Bedf rd. j 

Headman, Dr. J. H.; Journals to Mynde Park, Hereford. 

Sehjoltnrg, T. K., l/o Bartholomew Close; Tahiti, Chile, 
South America. 

Shores, Dr. Jeff H., l/o Mill Brow; Derby Koad, Earn- \ 
worth, Wi <nes. 

Silberrud, Dr. 0.; Journals to Hill Top, Shooter's Hill, j 
Kent. 

Smiles, Jaw.; Journals to Blandfield Chemical Works, 
i ower Broughton Hoad, Kdinbmgh. 

Spence, J. Napier, l/o Harrow r G'J, Kritliville Gardens, 
Shepheid’s Bush, W. 

Sutherst, Dr. Walter F., l/o Holmes Chapel; 2, Vermont 
Villas, Napier Koad, Wembley Middlesex. 

Tavmier, W., l/o Vermont ; Ashland, Oregon, U.S.A. 

Taylor, Sidney II., I/o Albion Terrace; 2 Warwick Hoad, 
Weston, Bath. 

Tennant, Sir Charles, l/o 35; 40, Grosveuor Square, VV. 

Warnes. A. H., l/o Sculcoates ; 8, Suffolk Villas, Beverley 
Hoad, Hull. 

Wielandt, Dr. W., l/o Kristiama ; Philippstrasse 7-8, Berlin, 
N.W. 

IBratbs. 

Flower, Major Lamorock, 12, Finsbury Square, E.C. 

Mellors, Paul, Pelham Koad, Sherwood Rise, Nottingham. 
Dec. 11. 

Taylor, G. W. II., 56, Meanley Hoad, Manor Park, K. 


Canadian Section. 


Meeting held at Toronto , on Tuesday, 
November 25 th, 19o2. 


PHOF. W. it. LA NO IN THE CHAIR. 


TECHNICAL ANALYSIS OF FERRO-NICKEL 
BRIQUETTES. 

BY J. H. JAMES AND J. M. NIB8KN. 

We have found the scheme given below for the complete 
analysis of ferro-nickel briquettes preferable to the ordinary 
course pursued in tbe complete analyids of iron ores, since 
the presence of copper and nickel oxides necessitates a 
modification of the usual procedure. 


The complete technical analysis involves tbe determina¬ 
tion of the following constituents : —SiO a , Fe/)*, ALOj, 
CaO, MgO, CuO, NiO, S0 3 , P 2 () & . Volatile matter — Org. 
matter + H 2 0 + practically all of the SO a . 

CuO , Nit), i^CV— (>ne grm. of the sample, pulverised to 
pass an 80-mesh sieve, is weighed out and dissolved in 15 c.c. 
of cone. HC1 at a heat just short of boiling. The solution 
is evaporated down until pasty, 5 c.c. of cone. H 5 SO 4 added, 
and heated until copious fumes are given off. After cooling, 
it is taken up with 50 c.c. of water, filtered, and the residue 
fused with about four times its bulk of sodium carbonate, 
and the fused mass dissolved out with dilute H«80 4 (1 : 4). 
Tho solution is evaporated until white fumes are evolved, and 
filtered, adding the filtrate to main solution. The solution 
is made slightly alkaline with ammonia, just acidified with 
11 2 S() 4 , 3 c.c. of cone. HNO a added, diluted to about 
150C.O., and the copper deposited by electrolysis, using a 
current of about 0 *3 ampere per 100 cm. a of the cathode 
surface. The solution from the copper deposition is t reated 
with sufficient hydrogen peroxide solution to oxidise the 
iron. The excess of hydrogen peroxide is boiled off and 
the iron separated from the nickel by three ammonia 
precipitations, dissolving each time with warm dilute H y S0 4 
(1 : 4), and washing nr least eight times with hot wuter at 
each precipitation. Tho final precipitate, which contains 
the phosphorus as ferric phosphate, is dissolved in warm 
nitric acid (1 : 1 ), and the phosphorus determined in the 
solutiou by any of the common methods, after its precipita¬ 
tion with ammonium molybdate solution. 

The first filtrate from the iron separation is boibnl down 
to small hulk, 15 c.c. of cone. II 3 S( ) 4 added, and the solution 
evaporated until strong white fumes coino off. The wash¬ 
ings an; added to the main solution and the whole made 
strongly amnioniaeal. After dilution (if necessary) to about 
450 c.c , the nickel is deposited hv electrolysis with a current 
of 0 ■ 5 amp£re per 100 cm . 5 of cathode surface. 

Si(J 2 , AO, MgO —Two grins, of the sample arc 
dissolved in 30 c.c. of cone. ITCI as above, the solution 
evaporated to dryness, and the residue halted to render the 
silica insoluble. After taking up in 15 c.c. of dilute HCI 
(1 : 4), filoring and washing, the siliceous residue is fused 
with four times its hulk of sodium carbonate, di-solved in 
dilute HCI, and evaporated to dryness. The residue is 
baked, taken up with dilute HCI, the Si0 2 filtered off, 
washed, dried, ignited, and weighed, anil the filtrate and 
washings added to the main solution. The iron is oxidised 
by the addition of nitric acid to the heated solution, about 
2 grins, of ammonium chloride added, and the solution made 
slightly alkaline with ammonia. The excos of ammonia 
is boiled off, and the precipitate of ferric and aluminium 
hydrates filtered off mid well washed with hot water. The 
precipitate is di-solved in hot dilute I1 2 S (> 4 (1:4), tho 
s lotion made ju.-t ammonincal, and the precipitate care¬ 
fully redissolved in H.»S0 4 . so as to leave the slightest 
possible excess of free acid. The solution is now diluted 
to about 500 c.c., and 200 gnus, of pure mercury placed 
in tin bottom of the beaker to serve as a cathode for tho 
electro-deposition of the mm according to the method of 
Drown ('Frans. Aiu. Inst. M.E., vol. XX., p. 242), using a 
current of two umpires. We have found that the re¬ 
solution of the iron, whdst pouring off the electrolyte, after 
interrupting the current, does not take place to any appre- 
e abm extent, so we dispense with the use of siphons or 
pipettes. About one grm of ammonium chloride and a 
slight excess of ammonia are added, and the solution boiled 
to expel the excess of ammonia. The precipitate of 
aluminium hydra*e is filtered off, washed, ignited, and 
weighed as Al 3 () 3 . 

CaO, MgO —The filtrate from the iron and aluminium 
precipitation contains tbe copper and nickel as double 
ammonium salts. To avoid the tedious separation of these 
metals we tried the method of precipitating the calcium and 
magnesium in their presence, keeping a large excess of 
ammoDia present. This we found to be perfectly successful, 
the calcium being precipitated as oxalate and filtered off, tbe 
precipitate dissolved in dilute sulphuric acid, and the oxalic 
acid titrated with permanganate in the usual way. 

The filtrate and washings from the calcium oxalate 
precipitate are boned down to small bulk, an exeesa of 

B 2 
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cone. HNO| added to destroy the excess of ammonium 
chloride, and the solution evaporated to dryness. The 
residue is now taken' up In the least possible amount of 
water, cone, ammonia added in quantity sufficient to keep 
the copper and nickel salts in solution, and the magnesium 
precipitated as magnesium ammonium phosphate in the 
usual manner. The ignited magnesium pyrophosphate is 
free from copper or nickel, as we have verified by numerous 
determinations. 

SO* Fe t O t . — One grm. is fused with 9 grms. of the 
ordinary sulphur mixture (10 NajCO s to 1 KNO.,), the melt 
dissolved in hot water, and after filtering, the ferric oxido 
in the residue is dissolved in 1: I hydrochloric acid, one 
ammonia precipitation made to separate the iron from most 
of the copper and nickel, the ferric hydrate dissolved and 
the iron titrated by any of the common methods. The 
filtrate is evaporated to dryness, taken up in hot water, 
filtered from the silica, and the sulphur precipitated as 
BaSO, in the usual manner. 

Volatile Matter.—One grm. of the sample is heated in 
an open platinum crucible over a strong blast, until the 
weight is constant. The loss in weight organic matter 
+ water + practically all the sulphur trioxide. (A small 
amount of the sulphur trioxide may ho retained as calcium 
sulphate.) 

Note. —If tar, pitch, or other organic material be used in 
the manufacture of the briquettes, it is advisable, for each 
of the above sets of determinations except that of the 
sulphur and iron, to ignite the material cautiously in au 
open platinum crucible until all the organic matter is 
burned off, before proceeding with the solution, lu this 
case, in making the sulphur determinations, a flux con¬ 
taining two to three times as much nitre should be used. 


A discussion took place on “ The use of Trained Chemists 
in Industrial Concerns, and how the Chemist may benefit 
the Manufacturer,” introduced by Mr. Van der Linde (Vice- 
Chairman of the Section), Profs. Ellis, Mavor, and Miller, 
Ur. Smale, Mr. James P. Murray, and the Chairman 
taking part. 

COMPOSITION OF THE VOLCANIC ASH 
FROM THE SOUFRlfiRK, ST. VINCENT, WHICH 
FELL ON BARBADOS, MAY 7—8, 1902. 

BT W. r. KAUFMA9K. 

The sample was specially collected by Dr. D. Morris, 
C.M.G., on sheets to avoid contamination. 

Soluble in 

Hydrochlorlo 1 per Cent. 

Aoid. Citric Acid. 

! I 


Moisture. 

0*180 



Loaa on ignition*. 

0-440 


„ . 

Silica. 

51*760 



Titanium oxide. 

2-778 



Alumina. 

255*670 

7-745 

0-662 

Manganese peroxide. 

Iron peroxide. 

0*081 


3*290) 



Iron protoxide. 

1*760J 



Calcium oxide. 

0*440 

4*779 

0-307 

Barium oxide. 

0*132 

Magnesium oxide. 

4*230 

0*871 

0*214 

Sodium oxide. 

2*600 

1*782 

0*003 

Potassium oxide. 

0-408 

0*076 

0*004 

Phosphoric anhydride .... 

Sulphuric anhydride. 

Sulphur (in sulphides).... 

o-m 

0*067 

0*044 

0*007 

0-019 

0*007 


Lead. 

Traces 



Copper. 

Niokel. 

Nil 

Traces 

- 

.*! 


99-913 

19*834 

1*689 


* Including nitrogengpoil. 
(See also this Journal, 1909, 981 and 998.) 


iforrpool £rrtton. 


Meeting held at the University College, on 
Wednesday, November 26 th, 1902. 


MU. FRANK TATE IN TBK CHAIR. 

SIZING AND SIZING MATERIALS, 

nr h. B. stocks, f.i.c., and h. ouaiiam white. 

The subject of “ si/.iug ” has not, so far as we are aware, 
been treated upon in any paper read before this Society t 
therefore it may he of interest to give a short account of 
sizing materials and the method of applying them. Sizing 
is an essential operation in the manufacture and finishing of 
cotton and linen goods, in the manufacture of paper and 
of twine and thread. In cotton manufacture the term 
“ sizing ” is applied to the stiffening of the longitudinal 
thread or “ warp ” preparatory to weaving. The warp 
threads must be male much stronger than the “ weft,” as 
they have to withstand more wear and tear; hence they 
are sized, firstly to lay all the loose fibres and produce a 
smooth surface, anti secondly to give strength to the yarn. 
In the finishing of cloths sizing is also employed to give 
weight to the pieces and to produce a smooth surface. 

In the present paper we shall deal with the sizing of 
cotton yarn prepaiatory to weaving, and more especially 
with the materials used in the preparation of the size. 
Sizing of the yarn for weaving purposes is a process which 
has been gradually developed. Iu hand-loom weaving the 
weaver would, by means of a brush, apply a little size to 
the warps in the loom itself, with the object of rendering 
them smoother and stronger; but as soou as tbo power 
loom came into operatiou this method was found to be 
much too slow, and others were from time to time devised, 
culminating in the present method, in which the “slasher ” 
machine is employed. 

Sizing was soon found to give an improvement in the ap 
pearanee of the finished cloth, and also a slightly increased 
weights it then became a permanent operation, and 
endeavours wero made to still further improve upon the 
results. This led to the addition of weighting materials, 
and during the American Civil War, when cotton was very 
scarce and costly, manufacturers had to produce cotton 
goods for India, China, and elsewhere with as little cotton 
in them as possible j they rose to the occasion, and the 
practice, instead of falling off when cotton became cheaper, 
remained, but the price of these heavily-weighted goods 
went down until now it is as low as possible consistent with 
obtaining a profit. 

Sizing may be divided into two classes:—(a) 1’ure 
sizing, (A) Sizing for weight, 

lo pure sizing, only sufficient material is added to the 
yarn to enable it to weave well, no account bring taken, as 
a rule, of its increased weight, which in no case exceeds 
20 per cent. 

Sizing for weight may be subdivided into two grades :— 
medium sizing, representing an addition of from 20 to 
50 per cent., and heavy sizing, representing an addition of 
50 to 260 per cent, of size to the warp. 

The increases in these cases are upon 100 parts of 
untreated warp; thus, 100 lb. of untreated yarn would 
become 260 lb. of sized warp if 160 per eent. were added. 
Fig. 1 is an unsized yurn [ Fig. 2 a heavily-weighted yarn. 

Size consists of several ingredients, which may be eon 
veniently divided into the following classes i —(a) B-uding 
or stiffening materials! ( 6 ) Softening materials: (e) 
Weighting materials) (d) Antiseptic materials i (e) Whiten¬ 
ing materials. 

Binding Materials. —These are wheat flour, wheat, 
stareb, sago starch, Indian corn starch, potato farina, and 
rice starch, tragasol, tragaoanth, Irish moss, dextrin, and 
glne 
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Wheat floor ie the ordinary wheat flour of commerce, 
not the beet quality aa used for baking purpoaea, but usually 
a second bent, or seconds,” aa it is called. Sometimes a 
very Inferior flour ia used, but this is not usual, because it is 
more liable to decomposition and to growth of moulds. 
Qood flour has a creamy white colour, and has a smooth 
dry feel, not adhering in lumps when pressed; it is almost 
free from odour either dry or when boiled with water. It 
must be stored in a cool, dry place, because damp and 


Fig. 1. 



Fig. 2. 



warmth favour the growth of bacteria and moulds that are 
very destructive to flour, which is naturally a pabulum for 
them owing to the gluten it contains. Flour is sometimes 
adulterated with Indian corn starch and with rice starch, so 
that a sample should be examined under the microscope 
before buying; the moisture ought also to be estimated. 

The difference between wheat flour and the other starobe* 
is due to the presence of gluten, which ia considered by 


some to be a very important agent in fixing mineral matter 
upon the cloth. 

Wheat Starch is prepared from ordinary or damaged 
wheat by first grinding it and then steeping in water for H to 
20 days, during which time a fermentation takes place and 
a considerable amount of gluten is destroyed, the remainder 
caking itself into a pasty mass which cau be easily washed. 
Tbe mass is then thrown on to sieves, and the starch 
| washed out of it by a stream of water; the milky fluid is 
! run into large vats and allowed to stand, when the starch 
■ settles out ; it is stirred up with fresh water and again 
i allowed to settle, and this procedure is repeated until tbe 
! products of decomposition are removed. The water is then 
I drawn off and the starch dried ou porous tiles on slightly 
; heated floors. Wheat starch is also prepared by simply 
kneading the flour into a dough with water and washing 
tho starch out, the gluten being utilised for other purposes. 
Wheat starch is a fine white product with the general 
character of the starches. 

Potato Starch, generally known in the trade as potato 
farina, is prepared by rasping the potatoes iu a current of 
water j the cellulose tissue is caught by a fine sieve, while 
the starch is carried by tbe water into a settling tank in 
which the starch is allowed to subside. It is washed several 
times by subsidence to free it from colouring matter and then 
dried. The potuto contains from 12 to 26 percent, of atarch 
with a mean of about 20; there are small quantities also of 
nitrogenous and fatty matters, woody fibre and aab, but tint 
water is equal to about 70 per cent. The amount of starch 
in any variety of potato can thus bo roughly estimated by 
the gravity of the tubers. 

Potato starch is a pure, white substauce with a glistening 
appearance and a crisp feei. When boiled with water it 
produces a stiffer jelly than any of the other starches; it 
always has a slight odour of dextrin j it gives a harsh feel 
to the yarn aud in sizing cannot be used in large amounts 
for this reason. In sizing mixtures it is used as au auxiliary 
to some of the other starches, or if used alone for light 
sizing its harshness is counteracted by tbe addition of a 
softening agent, such as tallow or wax. 

Indian Cornflour or Maize Starch. —A very full account 
of the manufacture of maize starch iu America is given by 
Dr. Archbold (this Journal, XXI., 5). Maize starch is a 
fine white product, not so crisp as potato starch ; on boiling 
with water it does not produce quite so stiff a jelly. 

if ice Starch is prepared from ground rice; it Contains the 
largest amount of starch of auy known plant—according to 
Letheby, 7!) per cent. 

Kice starch is very similar to maize staroh both in ap¬ 
pearance and feel; when boiled with water it produces a 
jelly which is rather stiffer than maize. 

Sago Flour or Sago Starch. —This is obtained from the 
| pith of several species of palm, especially Metroxylon sagu 
and M. Kumphii. Sago starch has a faint violet tint, and 
1 when boiled with water it yields a paste of a dull violet 
j eolourj this, however, is no disadvantage for sizing pur¬ 
poses, as the material dries quite white. Sago starch is most 
; often used for light sizing. 

The microscopic appearance and the general properties 
of the starches are so weli known that we have not touched 
upon these, but there are some properties belonging to them 
that affect their use tor sizing purposes, and about these we 
! have a few remarks to offer. Starches always contain a 
certain amount of water; this may vary from seven to as 
I much us 30 per cent.; hence it is necessary to determine 
the water before buying. 

Starch granules consist of two portions, an outer thin 
membrane known as “ starch cellulose,” and an inner 
material called " granulose.” The granulose is unaffected 
by long-continued steeping in cold water, but when tbe 
water is heated a point is reached when the mass thickens 
very considerably j on examination under the microscope 
it is found that the granules arc burst and the granulose 
bag escaped into the water to form a jelly. If the appear¬ 
ance of the granules be noted immediately after the 
thickening occurs, they are found to be much swollen up 
and slightlv crinkled, but not otherwise altered. (Fig. 8, 
potato starch; Fig. 4, potato starch, gfter boiling.) The 
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whole of the granulose doe* not appear to escape into the 
water at this point, but only when nearing the boiling point, 
the cells then appearing as irregular bits of cellulose. The 
stillest paste is not obtained until nearly a boiling tempera¬ 
ture is reached, but it is a remarkable thing that starch 
paste heated to 85 c C. is stiffer when cold than one heated 


Fig. 3. 



Fig. 4. 



Potato Stahch Granules Burst nr Heat, a 170. 


to 100’ C., yet the latter is smoother and more horao- 
geneous, will penetrate the yarn better, will lay the fibres 
more evenly, and therefore will produce a smoother yarn. 
Starches do not all stiffen at the same temperature when 
heated with water; for instance, we found that wheat flour 
stiffened at 65° C., maize starch at 7o° C., sago flour at 
78° C., Austrian wheat at 64° C., rice starch at 74° C., and 
potato starch at 63° C. The smaHff starches require a 
higher temperature for stiffening. This stiffening point is, 
however, not a definite value; it varies too much under 
altered conditions. By examining under the microscope we 
also found that the thickening was coincident with the 


bursting of all the granules ; in most cases at 55° C. a few 
granules were swollen and burst, and these increased as the 
temperature rose, but no appreciable thickening took place 
until all the granules had burst. Starch paste is very much 
less viscous when hot ihan when cold; this is an important 
point in sizing; when heated by steam in the sizing box the 
size flows on more evenly, aDd in certain cases the size 
would be far too stiff to apply cold. Starch is readily 
acted upon in the cold by a solution of zinc chloride 
(*p. gr. 1-5), the so-called starch Cellulose dissolves 
entirely, and the whole forms a stiff transparent or trans¬ 
lucent jellv. Materials of this kind are very often sold for 
sizing purposes, but the addition of such mixtures means 
simply an addition of materials that are already present 
in the size, seeing that starches and zinc chloride are 
universally used iu heavy sizing. One of these products 
contained: — 


Zinc chloride. 19'70 

Starch. 9'2!) 

Water. 71'01 


100-00 

This led ns to the investigation of the action of chlorides upou 
starch. We found that the chlorides which will dissolve 
starch in the cnld ore those that are deliquescent. Strong 
solutions of the chlorides of zinc, magnesium, calcium, 
iron, manganese, cobalt, and nickel will do this, while 
common salt, ammonium chloride, and potassium chloride 
ilo uot affect it. Strong hydrochloric acid dissolves starch 
immediately, converting it into dextrin and then into 
glucose. Another product highly extolled for sizing pur¬ 
poses as a substitute for tragacantb consists of starch 
merely ultered in some manner so that its structure is 
destroyed. Still another product of French manufacture is 
simply coarsely-ground wheat iu nowise ultered. 

Dextrin nr British Gum. ■— The commercial dextrins 
are generally coloured yellow or brown, have a peculiar 
odour like roasted potatoes, and a sweetish taste. They 
contain as a rule both glucose and unaltered starch, so that 
they reduce Fehling’s solution and are coloured blue by 
iodine. Dextrin is used by some light sizers, and is said 
to strengthen the ) arn considerably ; it is also used for 
filling certain kinds of cloth, but it is an unsatisfactory 
substance, being much too sticky for general application. 

Tragasol is a comparatively new material for sizing 
purposes, and is manufactured by the Gum Tragasol Supply 
Co., hid., at Hooton. It is prepared from the pip or seed 
of the locust bean, the fruit of Ceratouia stliqua. 

The seeds of the locust are extremely hard, and the husk 
and germ cannot he removed by the ordinary processes of 
milling, which fail to touch them ; heuee special processes 
of treatment had to be devised. The seeds are Bpiit by a 
disintegrator, and the germ, which is more or less broken 
by this treatment, is separated in a grading machine, 
leaving the two halves of the seed with the adhering husk 
intact The husk is then ground off botween mill-stoneB, 
and that on the edges of the seed removed by treatment in 
perling mills, leaving the cotyledons in the form of small 
circular white discs, somewhat like buttons. These discs 
are composed principally of a peculiar gum contained in 
the cellular tissue which is shown in the photograph. 
tFig. 5.) 

The water in these beans varies from 2-29 lo 22-06 per 
cent., according to the length of time they have been 
milled and where stored. The ash is 0-92 per cent.; 
insoluble in hydrochloric acid 2-49 per cent., cellulose 
0'24 per cent., and gum about 86 per cent. 

The gum is obtaiued by treatment with water at a 
regulated temperature, the process of manufacture requiring 
a considerable amount of care j the gum gradually absorbs 
water aud the mass swells up, until it is of a workable 
consistency, when it is pressed through bags m a filter- 
press, leaving a residue of cellular tissue but little altered. 
(Fig. 5.) 

The gum is extremely viscous, even when it is hot, and 
the problem of filtering it is one of some difficulty. When 





Jan. is. UK.} LIYBBPOOL 


filtered s preservative is added and it is cooled as rapidly as 
Iiosaible. 

Tragasol forms a stiff yellowish-white transparent jelly. 
It resembles tragacahtli paste in some respects, but in 
others it is quite different j we regard it for the present as 
a peculiar carbo-hydrate, aud we are engaged in experi¬ 
ments with a view to establishing its constitution. It 
contains no starch whatever, and is quite neutral. We 
have givcu the mean of several eombus'ions of the dry 
mucilage, which show it to have a carbohydrate formula. 
1’he gum contains 0-39 per cent, of nitrogen, equul to 
2*4 per cent, of albuminoids. 


Fig. 3. 



Cku.ui.osk of l.oi c st Bksn. x 170. 


When treated with water Tragasol does not dissolve in it, 
but after a few minutes’ stirring the water appears to be 
taken up by the gum, and the mass is nearly as stiff as 
before ; warm water at a temperature of 100° F. to 
140’ F. mixes with it much more readily. To using 
Tragasol for sizing purposes it is very important that 
it should be properly mixed with the water or other 
ingredients, or no improvement in the resulis is obtained. 
It acts in two ways ; it is a remarkable binding agent, not 
only fixing china clay to tbc yarn in heavy sizing, but also 
holding the starch, which would otherwise dry and fall off; 
in light sizing it supplements the starch in a very useful 
manner; in addition tragasol also produces a smooth and 
strong yarn, hence the necessity to use tallow is not so 
great, aud it is replacing tallow to a very large extent, 
fallow is about three times the price of this material, 
and this shows a very considerable saving to the 
manufacturers. 

V ragacauth is the product of various species of Astra¬ 
galus, the most common being the Astragalus gummifera 
growing in Lebanon, Syria, Central Asia and Armenia. 
Cum tragaeaoth occurs in two forms:—(1) Leaf-gum, in 
small irregular curved strips with a criukled surface. 
(9) Vermicelli gum, in cylindrical sticks. 

It varies in colour from white to yellow or brown and 
grey; it is entirely without taste and odour. 

When treated with cold wafer tragacanth softens, and 
after a long time swells up, but it does not dissolve; cm 
boiling with water it disseminates itself and on cooling 
fonns a jelly. The jelly, however, is not clear like tragasol, 
it is more or less turbid, and white specks are seen dis¬ 
seminated through it. When these are examined under the 
microscope they are seen to consist of oval cells, eaeh 
containing a few granules (.no doubt starch granules, as 
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they are coloured violet by iodine) of the same shape as 
rice starch, but larger, somewhat like maize starch (Fig. 8). 

When boiled with more water these greuules dissolve, and 
tho fluid is then coloured violet by iodine, but the original 
jelly does not contain any starch. 

The amount of water in tragacanth varies considerably ; 
in a damp atmosphere we found it to contain as much as 
per cent. The sample we worked upon contained 
3‘49 per cent, of ash. The analysis of the dry gum 
mucilage is given in the table i it contains 0-8 per cent, less 
hydrogen than would be required for the formula 
T his is the result of several closely agreeing determinations 


Fig. 6. 



Stakcii in Thaovc.vnth. x 170. 


On heating with 5 per cent, hydrochloric acid the gum 
is destroyed and a reducing sugar is produced; it yields 
1'0.1 per cent, insoluble in acid and 0’5 per cent, of 
cellulose. It contains a mere trace of nitrogen. Though 
the gums arc supposed to contain acids, tragacanth shows 
very little evidence of any acid constituent j it is neutralised 
by a mere fraction of alkali, about equal to 1 part KHO per 
100 of gum. O. Sullivan naa given an account of researches 
on tragacanth (J. Chem. Soe., 1901, lie). 

Tragacanth is a very useful material for binding the 
sizing materials to the yarn, and for stiffening, hut good 
qualities are extremely high in price and it is too scarce 
for general application. The common qualities often 
termed hog trug. contain many other things besides 
tragacanth, and they make a much poorer gum than the 
better qualities even in proportion to their price. 

Irish Moss, a variety of seaweed collected on the Irish 
and Scotch coa-ts, is used to a certain extent in sizing. The 
Chomlrus crispus and C. polgmorphus are the two varieties 
gathered Irish moss has the usual fleshy appearance of 
the seaweeds and a yellow colour. 

When heated with water it swells up considerably and 
much of it remains undissolved ; it is difficult to pr< ss even 
under the best conditions, the jelly passing through being 
turbid and containing a considerable amount of the finer 
cellulose tissue. On cooling the product sets to a very 
stiff jelly; it is, however, much more fluid when hot than 
either tragasol or tragacanth. The cellular tissue of Irish 
moss has a pretty appearauco fFig. 7), consisting of 
triangular cells surrounded by short threads each ending in 
a smaller granular cell, but there are some larger grauular 
cells which are stained a faint violet with iodine. 

Insh moss is different in some of its properties from both 
tragasol and tragacanth; it is destroyed by haling with 
hydrochloric and a reducing sugar is produced. As might 
be expected, it contains a considerable amount, of ash; the 
nitrogen is nearly 1 per cent., representing 6 per cent, of 
albomiuoids, and the analysis suggests that it is not a pure 
carbohydrate. 

There is no d ubt that if Irish moss could be obtained in 
sufficient quantity and a clear solution of it easily prepared, 
; it might be much more used than it is. There are tome 
sizing materials sold that are made up of it, but we have 
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not found it to be extensively used i the amount of salt in 
it is a drawback, producing a harsh feel on the yarn, but 
this might be removed by a preliminary steeping in water. 


Composition of the Mucilages, dried at 100° C. 


— 

Tr&gasol. 

Trngacanth. 

Irish Moss. 

Carbon. 

43‘Bl , 

42-33 

30-97 

Hydrogen. 

0-23 1 

5-69 

4-83 

Oxrgen. i 

Nitrogen. 

48*38 

O'31) 

47-85 

0-05 

44-80 

0-97 

Ash. 

1*49 

4-J8 

18-37 


ioo-oo 

100-00 

100-Q0 


The aboue, Calculated on Ash-free Substance. 


Carbon.... 
Hydrogen , 
Oxygen 
Nitrogen .. 


[ Tragasol. 

Tragft- 

canth. 

Irish 

Moss. 

; For 

| C fi ll 10^5* 

44*17 

___ 

44-18 

87-94 

44*44 

6*82 

6-83 

5-92 

6-17 

4911 

49-94 

54*95 

j 49-39 

0-40 

0-05 

1-19 


100 00 

100*00 

ioo-oo 

! 100-00 


Softening Materials arc of three kinds, fats and waxes, 
soaps, and deliquescent substances. 

The fate and waxes used are—tullow, bone-fat, wool- 

5 reuse, cocoa-nut oil, bleached palm-oil, castor oil, olive oil, 
apan wax, spermaceti, and paraffin. 


Fig. 7. 



Cellulose of Irish Moss, x 170. 

The soaps are both hard and soft soaps. 

The deliquescenta are zinc chloride, magnesium chloride, 
calcium chloride, and glycerine. The softeners are used 
very largely in heavy sizing to counteract the harshness 
which the size imparts to the yarn, but in light sizing also 
a small quantity of tallow or paraffin wax is employed. 
Softeners furthermore prevent the size from drying too 
much and from dusting off. 

Tallow is the principal softener^used. This name is 
given to both beef and mutton fat, and also to a mixed fat 
(town tallow), but sizing tallows do not always belong 
to these classrs. The chief characteristics of tallow for 
sizing purposes are its colour and its melting point. It should 


be as white and as fresh as possible, and the higher the 
melting point the better. The following are some of our 
analyses of tallow:— 


— 

1 . 

| 2. 3. 4. 

6 . 

Melting point. 

44° C. 

40° C. 1 46° C. i 40° C. 

43° C. 

Iodine equivalent. 

43-55 

3495 34*42 40*27 

43-15 

Free fatty acids. 

3 35 

1-00 0-08 1 2-40 

6*44 


Tallow may be adulterated with bone fat, or with 
recovered grease. A sample containing the latter gave:— 
Melting point, 41° C. ; melting point of acids, 43° C.; 
! unsaponifiable, 2 • 9 per cent.; free acids, 2 • 8u per cent. 

It melted at 35° C., and gave reaction for cholcsterin. 

Besides the adulteration with other fats, tallows for sizing 
are liable to be adulterated with water and mineral matters. 

Bone Fat is usually a dark - coloured fat with an 
unpleasant odour, and in this condition is not suitable for 
sizing j but when fresh, there is no objection to its use. 

Wool Grease is used to some extent in the impure form 
known as “ recovered grease ” or “ Yorkshire grease.” It 
is prepared by acidifying the waste soap liquors from wool- 
| washing works, collecting the fatty matter in bags, and 
flter-pressing it at a temperature above the melting point, 

! It has a dirty yellow colour and a foul smell, and contains 
largo quantities of free fatty acids. 

Wool fat is an undesirable fat for sizing purposes, its 
colour, smell, and free acids being decidedly objectiouable. 

Cocoa-nut Oil is obtained from the kernels of the cocoa- 
nut (Cocos mucifcra), and is very largely extracted from 
the dried material known as “ Coprah.” 

Coprah oil contains about 25 per cent, of free fatty 
acids j this is not desirable, and yet cocoa-nut oil is often 
used as a softener. 

Castor Oil is sometimes used in admixture with solid 
fats or waxes ; it is not suitable for use alone. 

Olive Oil is also sometimes used, but oils are not suitable 
for sizing purposes j they dull the colour of the yarn, and 
this may be noted even with tallow if too large a quantity 
is used. 

Oils are more powerful softeners than the fata, and 
smaller quantities are of necessity used; they do not hold 
so well as tallow. 

Bleached Palm Oil is used in some mills. 

Japan Wax is misnamed; it is really a fat. It is stated 
to consist principally of palmitin, but this can scarcely be 
correct, as the analyses show. 

Samples we examined gave Melting point, 52• 5° ('. 

[ (tripalmitin = 62° C.) ; acidity equivalent, 15" 7—16• 7 ; 
saponification value, 204• 5—217-4 ; melting point of 
acids, 53° O. (palmitic acid =» 62° C.). 

Japan wax is yellowish or creamy white, it has a very- 
slight tallowy odour, and is hard and tough. It is a 
good material for sizing purposes, but is comparatively 
expensive. 

Spermaceti. —This wax is used to a limited extent. 

Paraffin Wax and Ceresins. — There is considerable 
j variation in the melting points of paraffin (41°—55° C.), and 
the spccifio gravity increases with an increase in the melting 
point (from 0-875 to 0'9o8 at 15° C.). 

The ceresins have higher melting points than the paraffins 
(55°—74° C.), and they are more expensive. For sizing 
purposes, a paraffin with a melting point of about 50° C. is 
employed. 

Waxes do not readily emulsify with the other sizing 
materials; hence there is a tendency for them to come to 
the surface and agglomerate in masses. Thu use of paraffin 
is restricted to y am for unbleached cloth; it cannot be 
used for materials that are afterwards to be bleached or 
dyed, owing to the difficulty of removing it by washing ; 
goods, sized with a preparation containing it, will, after 
being dyed, show spots or patches on the finished fabrics. 

Soaps. —Both hard and soft soaps are used for sizing 
purposes. Their function is to act as softeners, and also to 
emulsify the fats that are used for a similar purpose. It is 
questionable whether they ought to be used in heavy sizing 
along with magnesium chloride, &c., because they are 
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cUbompoaed, and insoluble soaps are produced which may 
make the rise lumpy i neTertheleaa they are used in this 
way. Soaps are a source of trouble to the sizer if used 
indiscriminately, that is they often cause frothing when the 
size is boiled during the passage of the yarn through the 
size-box, and this frothing leads to the production of yarn 
that is very imperfectly sized. 

White Castile soap is very frequently used in sizing, both 
under its own name and under fancy names, and there are 


by additiou of water. The following is 

an example:— 

K,0 , 

Per Cent. 

Na-jO j. 

. 27'5.1 



SLitf a . 

. 0*22 

100 00 


Carbolio acid is used to a certain extent in heavy sizing; 
it is the best and cheapest preservative that oould be used, 
but many of the buyers of cloth object to the smell which 
always remains when this substance is added to the size ; 
hence the manufacturers do not employ it as muoh as they 
otherwise would do. The commercial varieties of oarbolic 
acid vary very much in composition. They are usually 
dark-coloured, and often coutuin impurities which unfit 
them for use on cotton goods. Many of the commercial 
acids consist principally of cresol, which is much less soluble 
in water than phenol, and in order to mnke thorn emulsify 
with water, soft soap is dissolved in them It is remarkable 
wbnt a quantity of soft soap can be dissolved in carbolic 
acid without any separation. 

Whitening Materials. — To correct tho yellow oolour 
which size possesses when dried, a little blue is employed ; 
this is either artificial ultramarine or aniline blue. 

The list of sizing materials we have given is a long one, 
but of course these are not ail used at each mill; a choice 


Deliquescents. —The deliquescent* act as softeners by 
reason of the water they will retain, and by means of this 
faculty they are able to hold the other materials to the yarn 
and prevent the size becoming hard. Four softeners of this 
kind are used : zinc chloride, magnesium chloride, calcium 
chloride, and glycerin. Zinc chloride is also used as an 
antiseptic, and is therefore included under that head. 

Magnesium Chloride. —This material is usually added in 
the form of a strong solution, tho gravity being approxi¬ 
mately 55“ Tw., or 1 ’27 sp. gr. 

The amount of magnesium chloride in a samplu we 
examined was 23'6.1 per cent, i there are probably traces of 
other chlorides present; the liquid is quite neutral and is a 
fairly pure product. Magnesium chloride is known in the 
trade as “antiseptic,” or simply "anti,” a very misleading 


| is made of those which give the result desired, and when the 
quantities best suited for the purpose are defined, these are 
rigidly adhered to. Of course, each mill has its own 
recipe. 

Mixing tlic Size. —Typical size mixtures are made op as 
follows:— For light sizing : sago or potato sturoh, 280 lb. j 
tallow or tragasol, 10 to 20 lb.; water, GOO galls. For 
heavy sizing (quantities very variable): flour, farina of some 
kind, china clay, tallow or tallow and tragasol, zinc chloride, 
magnesium chloride, water. 

The method of mixing for light sizing is simple enough. 
Sago is usually employed i this is made with water to form a 
paste like clay ; sufficient of this is weighed out and thrown 
into a beck containing the requisite quantity of water; the 
tragasol is mixed with water and also added; tho tallow 
is then put in and the muss boiled up with steam; the size 


term, because it actually favours the growth of mould by 
keeping the goods moist; in a size mixing it is always 
accompanied by zinc chloride, which has a destructive 
action upon mould spores. 

Calcium Chloride is sometimes used in very heavy sizing; 
it also favours the growth of moulds, and for this reason 
should also he accompanied by zinc chloride. 

Glycerin will absorb water when exposed to air, and it 
behaves in thiB respect like the other softeners of the group. 
Pure, colourless glycerin would be tho best to use were it not 


is run straight away to the size-box. It is very thin, and 
there is no difficulty whatever with it. For heavy sizing, 
however, the case is quite different; the size is muoh thicker 
and will not flow so readily; for this reason it is not 
properly boiled until it reaches tho size-box. 

The mixing of the size requires several large tanks, or 
“becks,” as thov are called (Fig. 8). These are built of 
wood, the mixing arrangement usually consisting of two 
upright shafts fitted with blades, the whole worked by spur 


that the price is too high; for this reason an amber-coloured 
product is employed. Glycerin should be as pure as 
possible, and for the purpose of examination the specific 
gravity is a good guide except with crude material. 

Samples we examined contained 92 to 93 per cent, of 
glycerin, estimated by tho acetin method. 

Weighting Materials. —China clay is the chief weighting 
material employeil; it is used in enormous quantities, not 
only for sizing the yarn, but also in finishing certain 
descriptions of cloth. 

For sizing purposes the china clay should be as fine and 
as white as possible, any gritty particles would eut the fibres 
and make the yarn tender. The colour of tho clay is of great 
importance. Many clays have a slight yellow tinge due to a 
trace of iron—this is either removed by boiling with hydro¬ 
chloric acid or the colour is corrected by precipitating a 
little Prussian blue upon the clay. A naturally white elay 
is the most valuable. 

French chalk or steatite, gypsum, terra alba, or sulphate 
of lime, heavy spar or barium sulphate, sodium sulphate, 
and magnesium sulphate have been used for weighting pur¬ 
poses, but almost exclusively in the finishing of cloth. We 
shall not deal with them in this paper. 

Antiseptic Materials. —Only two antiseptics are used ; 
these are zinc chloride and carbolio acid. Zinc chloride i 
is used in the form of a strong solution of about 100° Tw., 
or sp. gr. 1'5, containing 35—37 per cent, of zinc chloride, ] 
for heavy sizing, especially in conjunction with the chlorides 
of ma^n.sium and calcium. It is used primarily as a pre¬ 
servative to prevent mildew in the cloth. Zinc chloride 
may possibly be adulterated with common salt or calcium 
chloride, but both these would lower the density of the 
solution, and they are not commonly used. 


Mixing Buck, with Dashers. 
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gearing at the top of the tank ; the blades serve to dash the 
tnaterials about, hence they are called “ dashers.” The 
newer mixing vats are bowl-shaped, lined with lead or 
tinned sheet copper, and are provided with two sets of 
blades working m opposite directions, thus mixing the 
materials very quickly and effectively (Fig. 9). As a rule 


Fig. 9. 



four or five “ becks” are used, the material being pumped 
from one to the other, or to the sizing nfachinc as required. 
The becks are provided with open steam coils. Raised upon 
a platform above the “ becks ” is an iron tank called the 
u clay-pan,” which is provided with dashers and an open 
steam coil. 

Wuter is run into the clay-pan, the steam turned on, and 
when the water is boiling, the china clay is added with 
constant agitation; it is usually boiled for several hours, 
thus producing a very smooth paste. The tallow, wax, 
magnesium chloride, and zinc chloride are added to it 
during the boiling. Water is run into one of the becks below 
and agitated, then the flour is added gradually one bag at 
.a time until the whole has been introduced. In some work 


i the flour is kept in the “ beck ” for several weeks, during 
i which time fermentation sets in, and a large proportion m 
; the gluten is destroyed; the whole mass is then mixed up 
| and water added to a certain density, then a proportion of 
the zinc chloride is added to prevent further change. In 
other works fermentation is never allowed to take place, 
sufficient zinc chloride being added to entirely prevent 
any such change. 

The farina is mixed to a definite density with water in a 
second “ beck,” and then the clay, &c., the flour and the 
farina are brought into a third “beck,” where they are 
thoroughly mixed by the dashers and steamed up to the 
temperature of the bursting point of the starch grauules so 
that the mixture may be stiff enough to hold the china clay 
in suspension, and yet not too stiff to flow, the final boiling 
being carried out in the size-box or reservoir, into which 
it is pumped from the mixing “beck.” 

Sizing Machine .—There have been a considerable 
number of improvements and inventions in relation to the 
sizing machine since it was first brought into use, but 
without entering into detaiis we take for the purpose of 
illustration the “slasher” sizing machine, as it is used 
to-day (Fig. 10). At the extreme right of the figure is 
shown the “ creel ” upon which the warper’s beams an* 
placed then comes the size-box, or “sow-box,” us it is 
called, next two large dr)ing cylinders, then the wraith or 
comb, and at the extreme left is placed the weaver’s beam. 
The “ creel ” is simply a frame of irou, sometimes upon 
wheels, which serves to support the warper’s beams. 
These beams are large wooden rollers fited with plates 
at each end ; they are hot unlike large bobbins, but they arc 
fitted with spindles, on which they can revolve. The beams 
are fitted at different levels on the creel, and the warps are 
taken from one beam to the other, so that from the last 
beam the whole of the warps, or “ends,” pass off in a 
continuous sheet. The numbers of “ warp ” threads in a 
piece vary considerably, hut supposing 2,500 “ warp ” 
threads are required in the width, then five warper’s beams, 
each containing 500 threads or ends, would he placed upon 
the creel, and the whole 2,500 threads would pass over the 
beam nearest the size-box. The size-box. or “sow box,” 
as it is familiarly called (Fig. II), is a tauk for holding the 
size ; it is provided with a perforated steam pipe for heating 
, the size with open steam, and has a cock at the side 
for running off old material. In the size-box there are 
usually five rollers ; the first roller is of copper; it is 
called the immersion roller; next come two size-rollers, the 
lower one of wood, and the upper one of iron covered witli 
flannel; and lastly, two other rollers, the lower of copper 
turned perfectly true, and the upper also of iron covered 
with flannel. 

The drying cylinders are large cylinders made of sheet 
copper with iron or steel ends. They are heated internally 
by steam, and there are waste pipes for running off 


Fig. 10. 



Two-Cylinder Sizino Machine. 
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ondensed water. These cylinders revolve as the yarn 
passes over them. The diameter of the smaller cylinder 
raries from 40 to 48 inches, and the larger one from 60 to 
70 inches. A fan is also fitted to the machine for cooling 
ihe yarn and finishing the drying. The “ wraith ” is really 
i large comb for separating the sized threads f'-om one 
mother; by a mechanical device invented by Mr. Mark 
Knowles, of Blackburn, the teeth of the comb may be sc as 
dose or as far apart as may be required. The wraith serves 
to separate the sized fibres, and it removes any ot tue sue 
that may have jumped up on the fibre. 


Tig. 11. 



The weaver’s beam is placed in the headstock of the 
machine, aud it is sufficiently wide to take the whole of the 
warps side by side; when full it is taken direct to the 
weaving shod and is ready to put into the loom 

We may shortly trace the course of the yarn through the 
machine. It is reeled off the warper's beams, passes under 
the immersion roller into the size, then through the size 
rollers and finishing rollers aud over the larger drying 
cylinder, round which it passes, next back and over the 
smaller drying cylinder, then thronzh the wraith, and 
finally the sized and dried yarn is wound upon the woaver’s 
beam. 

There is u skill in sizing; in some mills one sizing 
machine will keep 300 or 400 looms going with scarcely any 
stoppages, and with little or no dust to be swept up ; in 
other places the floor below both the sizing machines and 
the looms will be covered with dust, and stoppages will be 
frequent. This depends to somo extent upon intelligent 
men being employed as sizers or “ tapers,” but it depends 
ilso upon the materials used, the loss being as a rule very 
■treat with heavy sizing. 

There is room for improvement, and by bringing the 
subject of sizing before the notice of this Society, we hope 
we are helping somewhat to put it on n scientific basis. 
There is a considerable amount of work to be done before 
sizing becomes os perfect as some of the other textile arts. 
Speaking particularly, it would be an immense advantage 
to be able to do without tallow, which has a disagreeable 
odour. It would be an advantage also to be able to banish 
zinc chloride, magnesium chloride, and other deliquescent 
substances from the list of sizing materials. The other 
mgredients cannot be objected to, but still it may be possible 
to itnprovo upon them, and we have no doubt that as time 
goes on improvements in sizing will he found. 

Discussion. 

The Chairman said they had been given a very 
interesting review of the various materials used iu sizing, 
snd the authors had treated the subject from a scientific 
point of view, which was not always grasped by those 
engaged in sizing. Even to-day sizing was a process 
which was conducted very much by rule of thumb, and it 
was not so scientifically understood as it should be. He 


did not thiak many sizers kept chemists, and they did not 
always consult chemists. They went on using materials 
which they did not altogether understand, and the result 
was that sometimes cloth got spoiled. Then came com¬ 
plaints, and perhaps claims, and by that time it was a very 
difficult thing to say which of the materials had caused the 
damage. He thought that Messrs. Stooks and White, in 
treating the subject from the scientific point of view, had 
done a very great service, and he hoped they would con¬ 
tinue to investigate the chemistry of sizing, and thst ou 
some future occasion they would hear more about it from 
them. That which had specially interested the speaker 
was the use of gum tragasol. Some years ago he had 
some matters brought before him in connection with the 
preparation of gum tragasol, but in those days it was 
quite in its infancy. Since then, however, there was no 
doubt the material had been perfected and brought upon 
the market as a scientific process, aud he thought he might 
say that to Mr. Stocks a very groat deal of the credit of 
that was due. 

Mr. U. ,1. Davbm-okt (Ciolborne) said that the majority 
of sizers had had handed down to them from their fore¬ 
fathers a certain mixing, and they went on working 
with that mixing ; if one attempted to suggest anything 
new one sometimes only met with abuse, and so fur as any 
chemical formula was concerned, or the questiou of any 
chemical reaction taking place, it did not interest them. 
With respec t to the fermentation of flour, be should like to 
ask Mr. Stocks if be hail gone into this matter, and if he 
could give them some idea ss to the length of time flour 
should be fermented. This was a point about which 
there was considerable difference of opiuiou; some hold 
that it should not be fermented, others said it should he 
fermented for about three weeks, and others again put it at 
seven weeks. He should like to ask Mr. Stocks if, in the 
course of bis investigations, he had formed any definite 
opinion on this point, because wheat flour was given a very 
high position, especially in heavy sizing, and was one of 
the materials very largely used for mixing in conjunction 
with china clay. With respect to tragasol, he had had no 
experience of it, but he should like Mr. Stooks to say 
whether he considered it was safe to use tragasol alone 
without tallow, and whether a greater amount of it would 
be required than of tallow. Did he consider that tragasol 
was any improvement on good beef tallow ? He should 
also like to ask whether, taking the thing ou a commercial 
basis, Mr. Stocks thought it necessary, in order to produce 
u good sized yarn, to use many of the things ho had men¬ 
tioned ? Did he not think it was better to stick to the old- 
fashioned wheat flour and sago or farina, with tallow for 
softening, uud let those form the mixing? One was not 
going to use a lot of fancy things, the effect of which one 
did not know. 

Mr. Annum Canity asked what were the reasons for 
desiring the abolition of the use of zinc chloride, magnesium 
chloride, &c. 

Mr. Ko. Riiodks asked whether Mr. Stocks was aware 
that some years ago there was an antiseptic hroizhtour 
for sizing by Mr. Thomson, of Manchester—sodium silico- 
fluoride —and whether he thought it might not bo less 
objectionable from a poisonous poiDt of view than zinc 
chloride. 

Dr. Hkhiiiiut Lkvinstkin (Manchester) Baid that-it was 
most important thut the threads of sized warps should he 
perfectly separated and distinct, and not glued together 
to any extent, and he should like to ask whether the use of 
tragasol or its substitution for tallow had any influence, one 
way or the other, in securing that desirable feature in sizing. 

Mr. Livskv Tatlor (Golborne) said that, taking sago, 
for instance, the question arose whether it should be only 
brought to the boil or boiled for, say, half an hour. It 
was sometimes suggested that they should do away with 
the greater part of the boiling, and treat the sago or 
farina with a solution of caustic soda to burst the granules, 
subsequently neutralising with a weak solution of sulphuric 
acid. He should like the opinion of the authors as to the 
length of time for boiling in order to break up the granules 
properly, and as to whether they thought that treating with 
alkali and acid was a better method thaa boiling. 
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Mr. Stocks, in reply, raid tbat for moat purposes it did 
not appear necessary to ferment flour at all. If the flour 
were fermented, the gluten was largely destroyed, and tbat 
meant simply the formation of a very impure wheat starch. 
The sides of the hecks and the surface of the liquid were 
covered with a pasty mass of the decomposed gluten, and 
though in some cases this was removed, in others the whole 
mass was mixed up and boiled together. The decompo¬ 
sition of the gluten coloured the flour very much, and this 
was a great disadvantage. At a temperature of about 
70° F. moist flour eommenced to ferment in about three 
days | in about seven days it was in a state of active 
fermentation, and from that time up to about three weeks 
this would go on; but after that the products of decompo¬ 
sition were so great tbat they spoiled the colour of the 
flour entirely. The longest time of fermentation should be 
three weeks, if fermented at all. Many people did not 
ferment their flour, hut put the zinc chloride into the flour 
lieek immediately, and they got very good results. As to 
tragasol being used to replace tallow entirely, he said this 
could be done in light sizing with satisfaction, hut in heavy 
sizing some tallow was necessary, but two-thirds of the 
tallow could be replaced by tragasol. Tragasol was not a 
softener in the same sense as tallow, but it produced a very 
much smoother and stronger yarn. In reference to the 
simplifying of the sizing formula this was very desirable, 
and ought to be attempted j for instance, farina might be 
left out and flour alone used. In reply to Mr. Carey, he 
said it was very desirable that such materials as zinc 
chloride and magnesium chloride should he replaced by 
something better fitted for the purpose : the harmful effects 
of such materials in clothing were well known. With 
regard to the use of sodium silicofluoride as a preservative, 
he said it was not very soluble in water, and was acid to 
litmusi it might be a good preservative, hut he was not 
in favour of it for sizing materials, but experiments were 
in progress upon this point. In reply to Dr Levinstein’s , 
question he said, if properly mixed, tragasol made prac¬ 
tically no difference to the separation of the threads. 
Begarding Mr. Taylor’s question as to the boiling of sago, 
it required some little time for the granulose of the starch 
to entirely escape into the water, and it was no doubt 
better to boil for half an hour than to raise to the ladling 
point only. 


^ottuigbmn 5>rctton. 


Meeting held at Nottingham, on Wednesday, 
December 17 th, 1902. 


MR. L. ARCHBDTT IN THK CHAIR. 


ANNEALING OF MUNTZ METAL. 

11Y ERNEST A. LEWIS, E.C.8. 

1 have studied with the microscope the effect of annealing 
Muntz metal rod at different temperatures, and as the 
results may be of interest to members of the Society who 
are interesied in the heat-treatment of alloy s, I have taken 
the accompanying micro photographs of the alloy. 

A rod of Muntz metal was taken, about in. in diameter, 
which had been hot-rolled and finally cold-drawn down 
from a easting 3 ins. in. diameter, and was therefore in its 
hardest condition. It contained :— 


Copper. 

t,«id. 

Por Cent. 

Tin.. 





.. 38*25 

lyoo 


The rod was cut into pieces 2 ins. long, and these were 
heated in a gas-muffle, eonnected with an electric pyrometer, 
to various temperatures for half an hour and seven hours 


at a time. One piece which had been heated to a definite 
temperature was allowed to cool down slowly, and another 
piece was quenched in cold water. Sections were cat off 
each of the pieces, polished, and etched with dilute ammonia 
until the strncture was developed. 

Muntz metal consists of two constituents j the one is a 
solid solution of Cu-Zn in copper (Cu-Zn + xCu), the other, 
which solidifies last, iB probably a solid solution of Cu-Zu 
in one of the compounds of copper and zinc containing a 
larger proportion of zinc; it is best represented as “ Cu-Zn + 
xZn.” This latter compound is not a true eutectic alloy, 
but is itself made up of very small crystals; it is more 
easily attacked by ammonia and solvents than “ Cu-Zn + 
xCu.” 

Photograph No. 1 shows the longitudinal section of a bar 
of Muntz metal which has been cold-drawn. No. 2 shows 
the vertical aectiun of the same bar. The dark portions are 
where the •• Cu-Zn + xZu ” is dissolved away by the ammonia. 
No. 2a is a vertical section after heating to *50° C. for 
half an hour, and slowly cooling it; the “ Cu-Zn + xZn ” 
is coagulated together ; a similar section when quenched 
has practically the same structure. No. 10 is a vertical 
section after heating to 450° C. for seven hours, and slowly 
cooling it; the “ Cu-Zn + xZn ” is much less in quantity ; 
it appeurs to have been absorbed by the solid solution of 

Cu-Zn + xCu ”; a similar section quenched has the same 
structure. After heating to 450° C. for 30 hours, the 
“ Cu-Zn + xZn ” constituent has disappeared, and a crystal¬ 
line structure is developed which is very similar to burnt 
brass when qtcnched. No. 8 is a vertical section heated 
to 600° C. for half an hour and slowly cooled ; the eutectic 
“ Cu-Zn + xZn” is more easily distributed, and thero is 
more of it than after annealing at 450° C. 

No, 4 is a similar section heated to 600° C. for half an 
hour and quenched ; in this the eutectic alloy has increased 
in quantity. No. 6 is a vertical section heated to 700° C. 
for half an hour and slowly cooled. No. 5 is the same 
quenched; the eutectic is preseut in much greater quantity, 
and some of the “ Cu Zn + xCu ” is enclosed in it. No, 12 
is a vertical section heated to 600° C. tor seven hours and 
slowly cooled ; the strncture it rather eoartc. No. 11 is the 
some quenched ; it is very evident tbat the “ Cu-Zn + xZn ” 
constituent lias considerably increased. No. 7 is a vertical 
section heated to 800° C. for half an hour and slowly- 
cooled, magnified 200 diameters; it is overheated or burnt. 
No. 8 is the same magnified 50 diameters. No. 9 is a 
vertical section heated to 800° C. and quenched, magnified 
50 diameters; when examined under a higher power each 
single grain is seen to have a structure. No. 13 is a vertical 
section heated to 700° C. for seven hours and slowly cooled, 
magnified 50 diameters. In this pliotogiaph the eutectic is 
the white portion. After heating to 800° C. for seven hours 
the structure is the same as after half an hour at 800° C. 

It is evident from the above that the annealing of the 
alloy Muntz metal and similar alloys is best carried out by 
a four-hour annealing at not more than 550° C. rather than 
a quick auncaliug at 600° C. to 700° C. 

It is very remarkable that the “ Cu-Zn + xZn ” constituent 
should increase in bulk at a high temperature and at a low 
temperature diminish in quantity. A seven-hour annealing 
at 600° C. is sufficient to induce a coarse structure in the 
metal, and after heating to 700° for seven hours the metal 
is burnt; although heating the metal for half an hour at 
700° C. causes a coarse structure, it is not burnt. 

A long beating at 450° C. causes the “ Cu-Zn + xCu ” to 
dissolve some of the “ Cu-Zn + xZn,” and by heating to this 
temperature for 80 hours the whole of the eutectic has 
practically disappeared, and the metal has a crystalline 
structure similar to No. 9. 1 do not think it has been 
previously noticed that the structnre of burnt braes can bo 
developed at so low a temperature. As the temperature of 
annealing is raised it gradually throws the “ Cu-Zn + xZn ” 
out of solution again, and the constituent containing the 
excess of zinc gradually absorbs the “ Cu-Zn+ .rCu” till it 
nearly absorbs the whole of it and forms the coarse crystals, 
which are characteristic of burnt brass, each of which when 
examined under a higher power has a structure. 

My assistant, Mr. A. G. Armstrong, hot assisted me in 
this research. 
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No. 1. x 200. 

Muntz Metal Bab, Hard. Longitudinal Section. 


No. 3. x 200.', 

Muntz Metal Bar, Annealed at 600° C. FOB 
J Hour and Slowly Cooled. 



No. 2. x 200. 

Muntz Metal Bah, Hard. Vertical Section. 


No, ♦. x 200. 

Muntz Metal Bar, Annealed at 600'" C. for 
i Hour and Quenched. 


• No. 8 a. x 200. 

Muntz Metal Ban, Annealed at 450° C. for 
i Hour akd Slowly Cooled. 


No. 5. x 200. 

Muntz Metal Bas, Annealed at 700’ C. foe 
i Hour and Quenched. ' 
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No. 6. x 200. 

Muktz Metal Bah, Annealed at 700° C. fob 
J Hoijh and Slowly Cooled. 


No. 9. x 50. 

Muntz Metal Bab, Anneaied at 800° C. fob 
j Houb and Quenched. 



i 


No. 7. x 200. 

Muntz Metal Bah, Annealed at 800° C. fob 
J Houb and Slowly Cooled. 



No. 10. x 200. 

Muntz Metal Bab, Annealed at 450° C. nut 
7 Hours and Slowly Cooled. 



No. 8. x 50.| 

Muntz Metal, Bkatid to 8i0° C. fob \ Hour 
, and Slowly Cooled.j 


No. 11. x 200. 

Muntz Metal Bab, Annealed at 600’ C. fob 
7 House and Quenched. 
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No. 12. x 2«0. 

Mi viz Mktai. Bar, Annealed at OOo" C . for 
7 llotRK AN,, Sl.OWl.V Coolkh. 


No. 13. X 30. 

Muntz Mktai. IUu, Annealed at 700° C. FOR 
7 Hours and Si.owi.t Cooled. 


Journal att& patent literature. 


Class.' Pa K u - 

I.—General Plant, Apparatus, and Machinery 15 

II.—Fuel, Gas, and Light. 1*> 

III. —Destructive Distillation, Tar Products, 

Petroleum . 2° 

IV. —Colouring Matters and Dyestuffs. 20 

V.—Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles. Ya™*, and Fibres 23 

VI. —Colouring Wood, Paper, Leather, &c. 

VII. —Acids, Alkalis, and Salta, and Non- 

Metallic Elements . 2° 

VIII.—Glass, Pottery, and Enamels. 26 

IX.—Building Materials, Clays, Mortars, and 

Cements .. 29 

X.—Metallurgy . 30 

XL—Electro-Chemistry and Electro-Metallurgy 33 

XII.—Fats, Fatty Oils, and soap . 35 


Class. l’aje, 

XIII. —PigmentH and Paints; ResinB, Varnishes, 

&e.; India- Rubber, Ac.. 36 

XIV. —Ta> Ring ; Leather; Glue, Mize, Bone, and 

Horn; Ivory and Substitutes . 36 

XV. —Manures, &c. 37 

XVI.—Sugar, Starch, Gum, Ac. 37 

XVII.—Brewing, Wines, Spirits, Ac. 39 

XVIII.—Foods; Sanitation; Water Purification; 

aud Disinfectants . 40 

XIX.—Paper, Pasteboard, Cellulose, Celluloid, Jco. 42 

XX.—Fine Chemicals, Alkaloids, Essences, and 
■j Extracts . 42 

XXI.— Photography . 44 

XXII.—Explosives, Matches, &o. 

| XXIII.—Analytical Chemistry. 45 

XXIV.—Scientific and Technical Notes. 48 


Patent Specifications may be obtain- d by post by remitting a» follows 

English. -Hd. each, to the Comptroller of the Potent Office, C. N. Ballon, Esq., Southampton Buildings, Chancery Lane, Iondon, W.l. 
United States.— Srf. each, to i ho Commissioner of Patents, Washington, D.C., U.S. America. 

French.— Is. each, to Belin et Cie., 62, rue do Vaugirard, Pans. 


I.—PLANT, APPARATUS AND MACHINERY. 

English Patents. 

Fractional Distillation t Manufacture of Substances usually 

Prepared by -, and Apparatus therefor. W. K. 

Bouafield, Loudon. Eng. Pat. 25,699, Dec 16, 19ul. 

The mixed vapours are led into a chamber or series of 
cbaiuheis, and condensed on a series ol surfaces which are 
kept at different suitable temperatures, the apparatus being 
arranged so that the products ot condensation on the surfaces 
can be separately collected and the process earned on as a 
continuous one, the mixed liquid to be distilled, being fed 
continuously into the still.—L. A. 


Still for the Direct Recovery of Alcohol or other Volatile 
Liquid from Solid or Semi-Solid Substances, the 
Evaporation of Liquids, and the Drying of Sotia 
Materials. F. C. J. Bird, London. Eng. Psi. 25,772, 
Dec. 17, 1901. 
i 

Surface condensation is applied in close proximity to the 
matenal undergoing distillation, by keeping the condensing 
surface close io and parallel with the maierial in iho still, 
which latter may be of shallow rectangular shape, the 
whole being supported on trunnions so that it may be 
inclined at an angle, thus allowing the vapour condensed on 
the suiface to trickle downwards into a coliect-ng channel 
provided at the lower edge of the condensing surface. Heat 
is distributed throughout a solid or semi-iolid material by 
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uieam of hollow metal conductors conveying steam or hot 
water, and of such a form that no part of the material is 
more than one inch distut from a heating surface; these 
conductors may take the form of hollow ridges projecting 
from the bottom of the still-body.—J. If. B. 

Towers; Imp It. in Cooling — . G. Brewer, London. 
From The Wheeler Condenser and Engineering Co., 
Manhattan, U.8.A. Eng. Pat, 17,669, Aug. 12, 1902. 

In cooling towers of the open type, the mats are arranged in 
independent series at right angles to each other, with inter¬ 
vening spaces between the different series, and with means 
for distributing the circulating water independently to the 
■mats of each series.—L. A. 

Tomer; Water-cooling -VV. Ostendorff, New Jertey, 

U.8.A. Eng. Pat. 21,830, Oct. 7, 1902. (Under Internet. 
Conv., Oct. 7, 1901.) 

A number of spraying pans arranged one above the other 
on a supporting framework, the bottom of each pan being 
formed on its underside with inclined deflecting flanges, and 
perforated above the upper sides of the said flanges. The 
upper edges of the pans are reinforced by wooden strips, 
whioh also serve for the attachment of guard nettings 
arranged in the spaces between the pans.—H. A. 

United States Patents. 

Tanka i Apparatus for Discharging Inflammable or other 

Liquids from Storage - , at the Outbreak of Fire. 

C. Allenou, Sbvres, France. U.S. Pat. 710,091, Sept. 80, 
1902. 

A discharge pipe leading from the bottom of the storage 
tank is normally closed by a frangible disc or diaphragm. 
A puncturing rod supported by a fusible joint is adapted, 
when released, to break the diaphragm and establish 
communication between the tank and discharge pipe. 
When the liquid has been discharged from the tank, the 
-discharge pipe is closed by a stop or plug mounted on the 
rod. The rod is also adapted to open a valve in a water- 
supply duct, to admit water to the interior of the tank. 

—R. A. 

Heating Liquid or Gaseous Bodies under Pressure; 
Apparatus for ——. A. Prat, Lyons, France. U.S. 
Pat. 710,608. Oct. 7, 1902. 

See Eng. Pat. 2592, 1902; this Journal, 1902,1523.—R. A. 

Filter. G. F. Goddard, St. Louis, Mo. U.S. Pat. 711,046, 
Oct. 14,1902. 

An outer casing is divided into open spaces by a number 
of vertical tilicr-beds. The filtering material is placed in 
-chambers formed in the filter-btds, and is held in position 
by gratings and perforated covers at each side of the 
filter. Valved inlets open into pockets formed by partitions 
at the lower part of each filter-bed, outlets being also 
provided.—W. P. S. 

Filter-Press. F. S. Guy, Peoria, III. U.S. Pat. 714,174, 
Nov. 25, 1902. 

The filter-press comprises a cylinder perforated over tbo 
whole of its surface for the escape of water, a perforated 
lining therein, a screw conveyor within the lining for 
moving the sludge away from the inlet and compressing 
it into a chamber at the opposite end. which contains two 
screws revolving in opposite directions, and fitting so tightly 
as to carry away the solid matter without allowing passage 
-of the liquid.—L. A. 

Distilling Liquors; Apparatus for -. ,T. C. Bertseh, 

Atlanta, Ga. U.S. Pat. 714,438, Nov. 25, 1902. 

The apparatus is particularly applicable for the distillation 
of water u-ed in the manufacture of ire. Steam from a 
boiler is led through a drum, then through a condenser of 
such character that, as soon as the steam is condensed, the 
hot water formed is ruu off. This hot w^r tnen passes 
through a coil in the afore-mentioned drum, where it is 
.reheated by the steam before running into the “reboiling ’’ 


- tank. Any steam condensing in the drum is conducted by 
a separate pipe to the " reboiling ” tank. The object is to 
remove air as far as possible from the condensed water. 

—W. I*. S. 

Evaporating Apparatus; Vapour -. 0. Ordwav, 

Brooklyn, New York. U.S. Pat. 714,513, Nov. 25, 1902. 

The evaporating apparatus is composed of a number of effects 
joined together in series, each effect comprising a series of 
vertical coils enclosed in a cylindrical shell, the tubes being 
aligned horizontally, and the liquid to be evaporated being 
conducted back and forth through the tubes of each coil 
by means of channels in the cylinder heads, which are 
fitted with glass windows opposite the ends of the tubes. 
A separating chamber surrounds each shell at one end, 
into which the liquid from the last tube-coil flows, the 
vapour passing into the shell of the next effect, and the 
liquor falling into a receiver furnished with an automatic 
valve and connected with a pump, by which the proper 
circulation of the liquid through the series of effects is 
controlled.—L. A. 

II.—FUEL, GAS. AND LIGHT. 

Combustibility ; The Limits of -. L. Pelet and 

P, Jomini. Bull. Soc. Chim., 1902, 27, [24], 1207—1212. 

When substances are burnt in a closed vessel containing 
a limited amount of air until they are extinguished spon¬ 
taneously, it is found that the quantity of oxygen consumed, 
bears a definite rutio to the quantity remaining. The propor¬ 
tion of oxygen consumed (limit of combustibility) depends 
on the nature ot the substance, the temperature of the flame, 
the quantity of gaseous combustible supplied to the flame 
io a unit of lime (volatility of the substance and size of the 
flame), and lastly on the temperature of the surrounding 
air. The temperature of the flame and the supply of 
gaseous combustible are both dependent on the nature of 
the substance. It is fouud that the proportion of oxygen 
consumed is greater in vessels of small capacity than in 
large ones. The reuson for this lies in the fact that in 
small vessels the air becomes heated to a higher tempera¬ 
ture than in large ones, and the limit of combustibility is 
thereby raised, in larger vessels the limit of combustibility 
appears to approach a constant value, and it may be 
expected that in the open air the limit would be the same, 
whatever the size of the flame.—.1. F. B. 

Coal- Gas; Extraction of Cyanogen from -. W. Feld. 

J. f. Gasbeleuoht., 46, [50J, 933—940. 

In the removal of cyanogen from coal-gas, whether by the 
; oxide (purifier) method or by washing with alkaline ferrous 
j hyuroxide in suspension, it is necessary, for realising a high 
j yield, that the ammonia should previously be removed 
j from the gas as perfectly as possible; otherwise the free 
sulphur which is always produced, acting on the cyanogen 
| and ammonium compounds present, forms sulphocyanide, 
which represents a serious loss of cyanogen. 

The wet method is preferable to absorption in the 
purifier, for obtaining crude feriocyanide of high strength. 
As ordinarily conducted—as, for example, in the Foulis 
; process adopted in Glasgow—a solution of a ferrous suit is 
treated with sodium carbonate, and the precipitated ferrous 
| hydroxide, after a washing to remove the sodium salts, is 
introduced into the scrubber along with a further quantity 
of sodium carbonate solution. 1 he cyanogen of the gas is 
retained by this mixture, mainly in the form of sodium 
ferrooyanide j but about 20 per cent, is fouud in the in¬ 
soluble form, as Prussian blue, which reduces the value of 
the product. The formation of this compound is due to 
the partial oxidation of the ferrous hydroxide to ferric 
hydroxide during the preliminary precipitation aud washing, 
a part only of the ferric hydroxide being again reduced by 
the sulphuretted hydrog.n in the gas. To prevent the 
production of the insoluble ferrous cyanide, FeCy,, it is 
essential that an adequate proportion of alkali he used, 
namely, 6 moll, of a monovalent alkali to 1 mol. of ferrous 
salt. For the recovery of the cyanogen exclusively in the 
soluble form, therefore, the ferrous salt used must he free 
from ferric salt, the right proportion of alkali must be 
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employed, mid the ferrous and alkaline solutions must only 
be mixed in the scrubber in an atmosphere of coal-gas, to 
prevent oxidation of the precipitated hydroxide. 

In order that the absorption of the cyanogen msy take 
place quickly, uniformly, and almost perfectly, the scrubbing 
solutions should not be introduced in large quantities all at 
onoe into the apparatus, but should be added continuously 
and regularly; otherwise the sulphuretted hydrogen and 
(when lime is used as the alkaline reagent) the carbon 
dioxide in the gas, form sulphides and carbonates with the 
excess of the reagents, which then absorb the cyanogen 
with comparative difficulty. 

It is sometimes desirable to recover the cyanogen entirely 
in the form of iusolnble ferrous cyanide. In this case 
only 1 mol. of divalent alkali is used with 1 mol. of ferrous 
salt, any cxccbs of alkali leading to the production of 
soluble alkali ferrocyauide. The two liquids should be 
run separately into the washer, to prevent as much as 
possible the oxidation of the ferrous hydroxide, since ferric 
hydroxide causes the absorption of cyanogen to take place 
slowly, and the product is contaminated with free sulphur. 

Lime is, on the whole, preferable to sodium carbonate as I 
the alkaline reagent. It is cheaper. On using sodium 
carbonate the product is contaminated, both with the 
excess of alkali and with part of the sodium salts formed 
on decomposing the ferrous salt for the production of 
ferrous hydrate; hut the calcium ferrocyanide solution 
contains no foreign calcium salts, especially if ferrous 
sulphate he used as the ferrous salt.—II. li. 

Acetylene; Hydrogen Silicide as tin Impurity in Crude ——. 

N. Caro. Zeits. Calciumearbid-Fabrik., 1902, 6, 223. 

The existence of hydrogen silicide as an impurity in crude 
acetylene was first demonstrated by Wolff ; hut although 
his statement has been controverted by several investi¬ 
gators, their failure to discover it has been due to the use 
of defective analytical processes. A large number of 
samples of carbide have been examined bv the author dur¬ 
ing 1901—1902; and by burning the gas he has found it 
almost invariably to contain silicon compounds, sometimes 
in very small quantity, but generally in amounts up to 
0 - 8 per cent. One specially bad sample gave a sponta¬ 
neously inflammable gas, the acetylene containing only 
traces of phosphine, but deriving its inflammability from 
2'l per cent, of silicon hydride. The silicon occurs both 
as hydride and as certain organic compounds of unknown 
composition ; for although hydrogen silicide is absorbed 
completely, and more or less rapidly, by copper sulphate 
and silver nitrate solutions, commercial acetylene con¬ 
taminated with silicon is not wholly freed from that impurity 
by similar treatment. The residual silicon compounds can 
only be recovered by prolonged contact with water nr with 
alkaline solutions of copper sulphate. 

Generators of tho dnp and contact patterns generally 
yield a gas containing more silicon compounds than those 
of the carbide-to-water or flooded-eompartment systems. 
This is chiefly due to the fact that in the latter the 
acetylene is more thoroughly washed with an alkaline 
liquid (lime water), which determines the reaction observed 
by Friedel and Ladenburg :— 

SiH 4 + Ca(OH)j + IIjO = CaSiOj + fii 3 . 

Even when carbide is decomposed in such fashion that a 
rise of temperature within the mass is prevented, the I 
acetylene may contain silicon compounds other than hydro- j 
gen silicide, for they are not extracted by means of copper 
sulphate. Still, a high temperature in the generator does 
affect the silicon in the gas, as a hot generator may yield a 
condensed tarry product in which silicon can he detected. 

—F. H. L. 

English Patents. 

Fuel Briquettes; Manufacture of -. O. C. Blunden, 

London; W. J. Malden, Uckfleld; and A. Malden, 
London. Eng. Pat. 23,904, Nov. 25,1901. 

To prevent the briqnettes from softening under the action 
of heat, the inventors propose to first incorporate the 
combustible material (fuel dust) with a small quantity of 


powdered alkaline earth, and then with heated tars, oils, and 
resins, to serve as binding material, the tars and oils having 
been previously heated and mixed with a proportion of auy 
suitable acid.—C. S. 

! Peat and Similar Substances ; Method of and Meant for 

Expressing the Moisture from -. A. H. Iliggin- 

bottom and A. B. Lennox, both of Ncwcastle-ou-Tyno. 
Kug. Pat. 26,425, Dee. 27,1901. 

The peat or the like, is passed between endless bands, the 
adjacent sides of which travel in the same direction and at 
tho same speed, with a convergence towards each other at 
| a convenient point. The bands are normally guided and 
j supported so as to ensure a steady yet yielding pressure, 

' whereby stones, &c. can pass without damaging the 
machine.—It. S. 

Furnacet. J. Reagan, Philadelphia, 1’a. Eng. Pat. 16,285, 
July 22, 1902. 

See fj.K. Pat. 707,157, Aug. 19, 1902; this Journal, 1902, 
1324.—It. S. 

Burners for Liquid Hydrocarbon. T. Clarkson, London. 
Kug. Pat. 7496, March 27, 1902. 

The vaporiser tube, which is intended for paraffin, kerosene, 
or the like, is covered witli a non-oxidising or incorrodible 
metal wire or ribbon, such as of nickel. The tube is 
enclosed in a casing containing a secondary burner and 
communicating with a fan or blower.—It. S. 

Gas-Generators; Method of Regulating ——, and Appa¬ 
ratus employed in connection therewith. A. J. Boult, 
Loudon. From F. M. Hillc, Dresden-Lobtnu. Kng. 
Pat. 25,092, Dec. 9,1901. 

! Not only is the amount of air, necessary for the production 
of a quantity of gas sufficient for one working stroke of the 
! motor, drawn through the generator at each stroke of the 
motor, hut the required amount of water is sent through 
a vaporiser and thence to the generator.—K, S. 

Carburetting Air or Gas for Lighting, Heating, or Motive 

Power; Methods of and Apparatus for -, H. Marshall, 

Edinburgh. Eng. Pat. 2030, Jan. 25, 1902. 

The air to be carburetted is divided into several portions, 
and these portions are passed through different carburetters 
which are in varying stages of exhaustion. The various 
fractious of carburetted air are subsequently mixed so as to 
obtain a gas of uniform composition. Each carburetter 
consists of a metal casing, preferably cylindrical, fitted with, 
an absorbent, vertically-perforated block, which leaves free 
spaces at the top and bottom of the casing. The air to be 
earburetted passes up a central tube within the block to the 
top space, and down the perforations to the lower space, 
from which it passes away. When a carburetter requires 
recharging, it is turned down upon its hinge, whereby the 
ports for ingress of air and egress of carburetted air are 
closed. The blocks used in the carburetters are preferably 
formed of a mixture of two parts by weight, of plaster of 
Paris, one part of kicselguhr, und five of water.—R. S. 

Gas Cleaning and Cooling Apparatus. W. J. Crogslcv, 
Openshaw, and J. Atkinson, Marple. Eng. Pat. 24,960, 
Dec. 7, 1901. 

This apparatus, which is intended for blast-furnace or pro¬ 
ducer gas, consists essentially of an arrangement of cooling 
towers placed in separate tanks. The gas passes through the 
cooler or coolers in one tank, then through those in the next, 
and so on, if there are more than two sets, then through a rotary 
cleaning machine, and finally through a rotary fan. Th* 
washing water passes in the reverse direction. The object 
in nsing separate towers and tanks in succession is to keep 
the coolest water to the tank containing the towers through 
which the coolest gases pass, and the hottest to the tank 
containing the towers for the hottest gases. The tanks have 
sloping bottoms leading to sludge troughs.—R. 8. 
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Gat! Apparatus for Extracting Tar from Illuminating 
E. D. Holmes, Huddersfield. From O. N. Guldlin, 
Port Wayne, Ind., U.8.A. Eng. Pat. 25,493, Dec. 13, 
1901. 

The combinations in the apparatus include : a seal-cup with 
vertical gas-inlet passages; two or more counterbalanced 
regulating and tar-extracting drums, connected one within 
the other, and having walls composed of injecting and 
impact plates in the cup, one of the gas-inlet passages 
opening into each drum, the arrangement being such that 
the gas, after passing through the plates forming the inner 
wall, traverses the space between the two walls and passes 
through the plates of the outer wall. The setil cups com¬ 
municate with a tar-pocket, extending below and connecting 
them with tho outer wall of the regulating chamber; and 
an overflow trap connects with the wall at the opening of 
the tar-pocket.—C. 8. 

Spent Substances in the Purification of Gas ; The Treatment 
of the — — , amt Desulphurisalion of Sulphurous Sub¬ 
stances. 0. F. Maybluh, Levallois Perret, France. Eng. 
Pat. 4646, Feb. 24,1902. (Under Internat. Conv., Sept. 25, 

1901.) 

To extract tbe. sulphur from the spent oxides from the gas 
purifiers, they are treated with petroleum or similar oils at a 
temperature of 135“—150° C„ the liquid being then sepa¬ 
rated from the insoluble residues and cooled until the 
sulphur separates out. The latter can be rendered mer¬ 
chantable by distilling. The oil adhering to the residues 
and the sulphur is extracted by means of benzine, which is 
then removed by distillation. 

The desulphurised oxides are next treated with water, 
Erne added, and the mixture boiled, the ammonia being 
volatilised and recovered, whilst the ferrocyanides interact, 
forming the calcium salt, this being afterwards converted 
into the potassium or sodium salt. 

The apparatus consists of a desulphurising tank, a 
refrigerating tank, a filter tank, all connected to a main 
vacuum pipe, and also to a main steam pipe fitted with a 
Kftrting injector.—0. >S. 


Acetylene Gas Generators. M. Paterson, Glasgow. 

Eng. Put. 11154, Jan. 16, 1902. 

A hand-fed central-shoot carbide-to-water apparatus, in 
which the month of the hopper is normally closed by a 
counterpoised conical valve. The generating chamber is 
provided with a movable reaction grid, and with a constant- 
level water supply so arranged as to form a hydraulic seal. 

—F. 11 I,. 


Acetylene Generator. B. Bailly and V. Chauviu, Isiguy, 
France. Eng. Pat. 19,135, Sept. 1, 1902. 

Sm Fr. Pat. 319,028; this Journal, 1902, 1447. 

—F. H. L. 

Incandescent Vapour Lamps. F. Oelericb, Plon, Prussia. 

Eng. Pat. 3119, B'eb. 7, 1902. 

Tbs oil passes up a tube to a horizontal hollow ring, within 
which it is vaporised. Part of the vapour is carried down¬ 
wards to a nipple delivering tbe vapour and a supply of air 
to a central vertical mixing tube or chamber, outside which 
is a tube supporting the mantle. The remainder of the 
vapour passes to a flat upper chamber surrouuding the 
mantle-supporting tube, and is there mixed with air 
admitted through a ring of short tubes. This mixture is 
ignited, and the flames therefrom pass through a central 
opening in the cover of the chamber and surround the 
mantle-supporting tube. The cover of the flat chamber 
supports the glass chimney. A starting cup is provided 
beneath the burner.—It. 8. 


Incandescent Vapour Lamps. M. A. Hartmann, Dresden. 
- Eng. Pat. 12,922, June 6, 1902. 

A sosi-ended vapour-lamp, having a vaporising tube 
mounted obliquely, bo that the uppet^ortion only is acted 
apoo by tbe beat of the flame, and a valve device for con¬ 
trolling the admission of vapour to the burner, and simul¬ 
taneously the admission of the liquid fuel to the starting 


cnp. The vaporising tube is filled with thin metal bars, 
parallel to the axis of the tube or arranged helically ronnd 
tho axis. A spring cushion is provided at the top cf the 
lamp, for preventing shocks when the lamp is drawn up. 

—H. 13. 

Incandescent Petroleum Burners. P. Lucas and the 
Allgemeine Beleucht. und Heizindustrie Akt.-Ges., 
Berlin. Eng. Pat. 18,844, Aug, 27, 1902. 

A double eap, instead of a single cap, is arranged round 
the blue flame of the burner, so that the outer cap, over 
which tbe mantle is suspended, prevents the latter from 
extending into the flame and from receiving a deposit of soot. 
The arrangement of the parts of the burner is designed to 
prevent as completely as possible the transmission of heat 
from the flame to the lower parts surrounding the wick; 
the wick tubes are constructed of thin material which is a 
bad conductor of heat, air currents are allowed free access 
to all the metallic parts, and the central spreader is 
thermally insulated from the other Darts of the burner. 

—II. B. 

Filaments for Incandescing Electric Lamps; Manufacture 

of -, and Apparatus for Use in such Manufacture. 

\V. T<. Voelker, London. Eng. Pat. 16,653, Aug. 19, 
1901. 

A tubkai> of cotton or cellulose is soaked in a solution of 
the desired salt or salts of the metal or metals intended to 
form the metallic base of a carbide. It is then dried, 
spooled, carbonised in the presence of a hydrocarbon gas or 
vapour in a scaled crucible provided with a central tube or 
core, upon which the spools of filaments are strung, and 
through which the heating gases pass. The furnace used 
for carbouising, comprises a burner formed as a hollow ring 
in connection with gas and air supplies, whence jets or 
nozzles project towards the centre. The thread is finally 
heated in an electric furnace lined with the oxide of the 
metal or metals used. Menus are provided for passing the 
filament transversely through the crucible or chamber at a 
short distance from the axis of the electrodes, and also for 
displacing the surrounding atmosphere by carbon monoxide 
or a hydrocarbon vapour.—It. 8. 

Electrodes fur Arc-Lamps. 0 . D. Abel, London. From 
Siemens und llnlske Akt.-Ges., Berlin. Eng. Pat. 2587, 
Jan. 31, 1902. 

See Fr. Pat. 318,774, 1902 ; this Journal, 1902, 1448. 

—H. B. 

Illuminants, such as arc used for making Candles and the 
like. .1. Lewy, Frankfurt a/Maiu, Germany. Eng. Pat. 
2131, Jan. 27, 1902. 

See Fr. Pat. 318,129, 1902; this Journal, 1902, 1448. 

—C. A. M. 


United States Patents. 

Peat Briquettes ; Process of Producing -. G. Hart¬ 

mann, Munich. U.S. Pat. 714,578, Nov. 25, 1902. 

See Eng. Pat. 6260, March 25, 1901 ; this Journal, 1902, 
330.—K. S. 

Fuel; Apparatus for Combustion of Finely-divided Solid 

-. J. W. Bailey, Jersey City, N.J. U.S. Pat. 

710,033, Sept. 30, 1902. 

The apparatus consists of a conical burner tube, within 
which is an adjustable conical plug, leaving an annular 
space into which the finely-pulverised fuel is discharged, 
and through which it is carried by an air-blast to the annular 
outlet, where it is ignited. Passing through the centre of 
the plug, and projecting beyond its outlet end, is a blast-tube 
within which is a water-tube, providing a spray of water 
and air to assist combustion.—Ii. 8. 

Gas ; Apparatus for Manufacturing H. M. Papst, 

San Francisco, Cal. U.S. Pat. 710,336, Sept. 30, 1902. 
This is a furnace for making oil-gas. It consists of two 
base furnace chambers, separated, except at the rear, by s 
wall, whereby a continuous furnace or combnstion chamber 
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I cetylene Gas Generator. N. A. Renstrom, Omaha, Neb. 

U.S. I’ut. 711,238, Nov. 25, 11)02. 

An automatic carbide-feed apparatus in which the supply 
of solid is governed by the expansion and contraction of a 
flexible chamber. The carbide hopper is annular, the 
central space being a drying vessel and containing the 
iced valve rod. \V hen the tU-xiblc chamber is distended, 
the mouth ol the hopper is closed by a diaphragm and the 
sides of a hollow open-ended cylinder j but when the 
chamber contracts, the attached rod falls, anti the upper 
end of the cylinder collects a charge of carbide, and allows 
it to drop into the decomposing vessel. The water in the 
latter carries a circular float, to which is fastened a vertical 
rod. At its base this rod bears a valve sealing the sludge 
orifice, and, just above, it is fitted with a set of agitating 
blades. When the earbide-fecd cylinder drops, it moves a 
lever and opens the cock on the water inlet, and the water 
running down a vertical pipe, is diverted in a horizontal 
direction as a jet which impinges against teeth on tho 
circumference of the reaction float, hi this way the float 
is made to revolve on its vertical spindle, and the agitator 
joined to the latter stirs up the sludge; simultaneously the 
float rises, so that the loosened sludge is free to run off. 
lh«generator requires “finely-divided” carbide, which is 
ted into the hopper through an orifice that cannot be 
opened till the feed gear is locked.—If. H. b. 


is formed. A cupola-like structure is built above each ! 
chamber, eaeh of these structures beiug formed io two 1 
parts, one above the other, and each being filled with 
checker-work. Inlet pipes for air and oil lead into each of 
the base chambers, and for steam, air, anil oil into each of 
the upper structures or regenerative or fixing chambers. 
Outlet pipes for the gaseous product arc provided.—li. 8. 

Gas-Producer. J. RadclifFe, Wrexham. U.8. l’at. 715,144, 
Dec. 2, 1202. 

See Eng. Pat. 21,377, Oct. 24, 1901; this Journal, 1902, 
109.—11. S. 

Water-Gas; Process of Generating II. Straehc, 

Vienna. I'.S. Pat. 715,218, Dec. 2. 1902. 

AccoitniNii to this process, the gas is made in an inclined 
furnace having a step-grate, so that the fuel is in layers of 
from 4 to 20 ins. only, and is burned by natural draught. 
Opposite the grale is a set of horizontal fireclay tubes, 
between which the heating gases pass. The latter next 
pass through a boiler or heater having horizontal tubes. 
Thence they pass to the chimney. When the fuel is incan¬ 
descent, a thin layer of fresh fuel is added, the furnace is 
closed, and steam or water passed through the boiler. This 
steam or water becomes superheated in passing through the 
incandescent fireclay tubes. It then strikes against the 
fuel, and, together with the gases distilled from the fuel, 
passes through the grate to an outlet. When the water run 
is finished, the process is restarted as at first. (Sec also 
D.S. Pat. 70.3,619 ; this Journal, 1902, 1021.)—It. S. 

Acetylene Gas Generator. K. It. Angell, Derby, New 
Hampshire. U.S. Put. 714,125, Nov. 25, 1902. 

:Yn automatic drip generator in which the water supply is 
foverned by the hell movements. The water-valve consists 
if an open-mouthed depending pipe attached to the bottom i 
if the reservoir, which is surrounded with a cup containing 
utficieut mercury to overcome the -.ravitalive force 
fisting on the head of liquid, When the holder bell falls, 

. striker depresses the lever currying the mercury cup, 
ml permits water to run out into 'the leading tube. 
L’here a e two or more carbide containers arranged 
mrizonteby, and the water lias to till one completely 
•afore entering the next. Diipiid enters and gas escapes 
rom the cnuiainer through a three-way cock, which is 
tted with a earn device to lock the lid of the carbide 
ecrptaclc when the gas-and water-ways are open. Each 
ecoinpoiing chamber is provided with sn indicator to show 
'hou its contents have been submerged, this iudicator 
eiug a water tube with float and exposed pointer. 

—E. II. L. 


Acetylene Gas Generator. F. M. Moore, Providence, U.I, 
U.S. Pa*. 714,318, Nov. 23, 1902. 

This is a small, portable contaet apparatus designed to 
hear agitation, as in baud lanterns. It consists of a 
perforated cylindrical carbide basket with a bottom of felt 
or the like, which is hold within a wider vessel having a 
cock and burner at its top, and a self-acting inlet valve for 
water at its base. To this vessel is attached an annular 
jacket, closed at. its top, except fur an air hole, anil open 
at its base, which makes a tight friction joint against the 
walls of a water tank. The water flows from the latter 
through the inlet valve, penetrates the disc of felt, and 
attacks the carbide, any excess being driven backwards by 
the pressure of the gas. When the apparatus is put aside, 
the aperture in the midillo vessel which leads to the valve 
is closed by means of a washer and milled cap.— If. II. L, 

Acetylene Gas Generator. F. M. Moore, Providence, As¬ 
signor to I!. J. White, Westfield*, Mass., and C. E. 
Merrill, Providence, U.I. U.S. Pat. 714,319, Nov 25 
1902. 

A km all contact generator primarily intended for port¬ 
able use. . The apparatus consists of a tall cylinder mounted 
oil trunnions, one of which is plain, while tho other is the 
gas tube leading to the burner. Inside the main easing, and 
towards one end of it, is an annular carbide container, with 
its water inlet at one extremity. When the. outer cylinder 
is revolved into its operative position, the carbide cage is at 
tlie lower end, and the water is free to enter into the cage 
through a disc of porous material; the gas wav to the 
burner is also open. If tile make exceeds the consumption 
of gas, the liquid is driven downwards out of the cage, back 
into the surrounding space. By rotating the main cylinder 
on its axis, the gas-way to the burner is shut, and as the 
carbide cage is then at the upper end of the cylinder, and 
its orifices are at tho top, no more acetylene can he evolved. 

—F. II. b. 

Acetylene. Gas Generator. H. Kinsey, (1. Challenger, and 
J. 11. Nutt, Swansea. U.S. Pat. 714,19J, Nov. 25, 1902. 


Sick Eng. Pat. 11,714, 1901; this Journal, 1902, 597. 

—F. H. L. 

Acetylene Gas Generator. W. S. May, Clifton, Arizona. 
I’.S. Pat. 714,929, Dec. 2, 1902. 

A nun- generator to which the supply of water is governed 
by pressure. The generating apparatus consists of a pair 
of vertical cylinders, the upper one holding the wator, and 
the lower one tlie carbide. The acetylene travels to a 
Closed Storage drum, so that if the make of gas exceed 
tlie consumption, back pressure is setup in the decomposing 
chamber, and water cannot fall from tho nozzle depending 
from the water reservoir. In order that tlie liquid may not 
have to percolate through spent lime before reaching tho 
lrcsh carbide, tlie solid is carried on a conical false bottom in 
the lower cylinder. The water supply needle-valve can be 
closed by a hand-operated wheel and spindle. The gas- 
storage drum contains a layer of filtering material. 

-F. II. b. 

Electrode for Arc Lamps. II. Bremer, Neheim, Germany. 
U.S. Pat. 710,943, Oct. 14, 1902. 

A ski.f-fuj.xxno electrode for arc lamps, consisting of 
carbon intimately mixed with over 10 per cent, of a fluoride 
of an alkaline earth. In addition there may lie added from 
1 to 3 per cent, of calcined oxide or salt of boron, sodium, 
or potassium.—H. 15. 

Carbon Electrode for Arc Lamps; Composite 
A. Blondel, Paris. U.S. Pat. 714,277, Nov. 25, 1902. 

Each electrode consists of three concentric parts: a core, 
an intermediate portion composed of a mixture of carbon 
with from 10 to 90 per cent, of mineral colouring and ligbt- 
prodnoing salts, and a thin outer coating of noo-scorifiajble 
carbon.—R. S. 
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French Patents. 

Acetylene Generator. It. Chaveau. Fr. Pat. 320,355, 
April 1 1, 1902. 

An automatic watcr-to-carhide apparatus, of the contact 
pattern, in which the supply of water is governed by the 
bell movements. One or more generating vessels arc placed 
alongside a central holder, the water of the latter being also 
used for attacking the carbide. There is free communica¬ 
tion between the lower part of tho holder-tank and the 
bottoms of the decomposing chambers, so that the liquid is 
able to rise among the carbide lumps. But the gas has to 
traverse a flexible pipo leading from the top of the decom¬ 
posing chambers, in order to enter the holder-bell; and 
when the bell rises, it operates a lever which shuts a cock 
on the gas pipe, thus driving the water downwards and 
backwards from the carbide into the holder-tank again. 

—F. II. I,. 

Acetylene Generator. J. C. Laval and L. A. Keynier. 

Fr. Pat. 320,373, April 12, 1902. 

A car bide-feed apparatus of the side-hopper type, in 
which carbide is periodically admitted to the decomposing 
chamber by the removal of a ball-valve from its sent each 
time the bell descends. Tbe solid is made to pass a baffle- 
plate, constructed in the form of a spiral worm, or other¬ 
wise, before reaching the water; and the gas is compelled 
to bubble through a great depth of tho liquid iu the holder- 
tank, in numerous fine streams, before entering the bell of 
the latter. The water of tbe holder-tank is separate from 
that used for decomposition, but the holder is carried, as 
part of the same easing, above the generator proper. 

—F. II. L. 

Acetylene Generator. )’. Mimolle. Fr. Pat. 320,398, 
April 14, 1902. 

Alt automatic apparatus belonging to the "dipping” prin¬ 
ciple of generation. The carbide basket, slung centrally, 
as usual, from the crown of tbe holder-bell, sinks into or 
rises out of the water iu a small compartment arranged con¬ 
centrically within tho main vessel, so that the spent lime 
which falls out of the basket can be removed by a separate 
outlet, and does not contaminate the water of the holder- 
tank. A water-seal, carried by the bell, prevents return of 
gas from the latter into the space above the basket when 
the generator is being charged afresh, and tbe gas has to 
travel through a worm in thu water-holder before it enters 
the service-pipe. An automatic device for removing the 
lime-water is also proposed. The small decomposing com¬ 
partment is connected through a (J-tube, which bears 
the sludge outlet at its lower bend, with a separate water 
reservoir fitted with a float, hinged lever, upright rod, and 
valve controlling the stud outlet. When the generator is 
at work, the effective pressure raises the water level in 
this reservoir till the float closes the outlet, but when the 
lid of the carbide-basket holder is removed, the resulting 
equilibrium causes the float to sink and the outlet to be 
opened, thus permitting some foul water from the decom¬ 
posing chamber to escape.—F. H. L. 

Acetylene Generator. G. Begui-re. Fr. Pat. 320,625, 
April 26, 1902. 

A contact apparatus with its supply of water controlled 
by the movements of the liquid in the adjacent holder, 
which is of the displacement variety, with a lateral aperture 
in the lower compartment leading to the carbide chambers. 
These are in duplicate, and comprise subdivided, super¬ 
posed boxes containing the carbide. The water enters at, 
and the acetylene escapes from, the bottom of the chambers. 

—F. H. L. 

IIL—DESTRUCTIVE DISTILLATION 
TAR PRODUCTS, PETROLEUM. 

Petroleum ; Chemical Composition of Roumanian -. 

P. Poni. Ann. scient. de l’Gniv^iio Jassv, 2 , 1—16. 

Chem. Centr., 1902, 2 , [22], 1370. 

The substance thought to be butane previously discovered 
by the author in the petroleum from Colibasi has now been 
identified as trimethylmetbaue. The secondary hexane 


detected at the same time has not yet been identified. 
Nitro derivatives such as Zaloziecki and Fraseh obtained 
front the fractions of Galician petroleum, boiling between 
cr and 65° C. (this Journal, 1902, 335) could not be 
obtained from the corresponding fractions of Colibasi 
petroleum. The portion boiling between 100° and 200° C., 
contained about 24 per cent, of aromatic hydrocarbons, 
of which toluene, m-xylene, mesitylenc, and compounds 
of the formula C,nH, 4 were detected. The high-boiling 
fractions also contain methyl and ethylhexnmethylene ana 
two. paraffins boiling at 116'—113° C. and 140°—142° C. 
respectively.—A. 8. 

English Patent. 

Shale or other Oil-yielding Materiale; Retorts for the 
Destructive Distillation of - . N. M. Henderson, Brox¬ 

burn, N.B. Eng. Pat. 26,647, Dec. 31, 1901. 

In the retorts referred to in Eng. Pat. 6726 of 1889 (this 
Journal, 1890, 382), it is now proposed to introduce two 
tootbeil rollers, in place of a single one, to ensure the more 
regular withdrawal of the exhausted earthy residues. 

—C. 8. 

French Patent. 

Petroleum or Mineral Oils ; Nitration of Substances Ex¬ 
tracted from -, In/' Distillation. L. Edeleanu and 

G. A. Filiti. Fr. Pat.' 320,618, April 23, 1902. 

The heavy distillation residues from petroleum, &c. (sp. gr. 
0-870 and more) arc nitrated by the aid of three times the 
quantity of a mixture of fuming or concentrated sulphuric 
acid, and nitric acid (about 5:1) at a temperature not 
exceeding 80° C. Tho following applications of the product 
arc also claimed (1) As a substitute for camphor in the 
preparation of celluloid. (2) As a constituent of explosives 
when mixed with oxidising ageutR. (3) As varnish, dis¬ 
solved iu suitable vehicles. (4) In the preparation of 
brown to black substantive dyestuffs, by fusion with alkali 
sulphides. 

As a modification, tile oil residues may be freed from 
resins by sulphuric acid, before nitration.—C. S. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

fndigo Salts. A. Bins and A. Kufferath. Annalen, 1902, 
325 , [2], 196-204. 

The assumption that Indigo is insoluble in ordinary solvents, 
and does not form salts, is not strictly true, since, when 
suspended in glacial acetic acid, benzene, or chloroform, and 
treated with gaseous hydrochloric acid, it dissolves even in 
the cold ; and, moreover, an unstable Indigo disulpliate has 
also been described iu Ger. Pat. 121,450 (Eng Pat. 23,122- 
of 1899; this Journal, 1900, 1009). The hydrochloride 
C,„H 10 NAHCI is obtained by passing a current of dry 
hydrochloric acid gas for two hours in the cold through 
400 c.c. of glacial acetic acid containing 1 grin, of pure 
Indigo. Part of the Indigo dissolves with a deep blue 
colour. After allowing the solution to settle, the clear 
portion is siphoned into 400 c.c. of dry ether, and the dark 
blue precipitate is separated and washed with ether. For 
analysis the product was decomposed by water, the acid 
being determined in the filtrate. The hydrobromide was 
obtained in a similar manner, and possesses an analogous 
composition. The hydriodide could not be obtained, since 
hydriodic acid reduces Indigo in admixture with glacial 
acetic acid. The chloroplatinato (CuH !0 NjO 5 HCl)sPtCl 4 
forms bluish-black microcrystalline rhombic plates, and is 
obtained by mixing saturated glacial acetic acid solutions 
of Indigo hydrochloride and chloroplatinic acid. With 
sulphuric acid, Indigo forms two salts. One, baring the 
composition CuH^jOjHsSO,, is formed by digesting 4 grm«. 
of powdered Indigo with 50 c.c. of glacial acetic acid and 
10 c.c. of concentrated sulphuric aoid for half an hour on 
the water-bath, filtering through a Gooch crucible, and 
allowing the solution to cool in a-desiccator. Crystalline 
needles are deposited, and a further amount can be pre¬ 
cipitated by adding 300 c.c. of ether. The salt forms small, 
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well-characterised blue needle). It i> decomposed by alcohol 
in the cold or by glacial acetic acid on warming, but is 
stable in air even at 100° C. The second salt, which has 
already been re'erred to above, has the composition— 

c„u w nash i so 4 . 

ami is produced by treating Indigo with sulphuric acid of j 
■60° B. The mugma of dark green crystalline needles | 
cannot bo filtered, but the product, after washiug with ether, j 
gives numbers on analysis corresponding to the above , 
formula. j 

The authors suggest tho use of acetic acid containing 
sulphuric acid for the analysis of fabrics dyed with Indigo, 
in place of the tedious method hitherto employed of 
extraction with glacial acetic acid in Soxhlet's apparatus. 
Wool dyed with Indigo is digested for half an hour with 
glacial acetic acid containing one-temh its volume of 
sulphuric acid, and is subsequently washed with the same 
mixture. The blue solution is poured into water, and the | 
preoipitated Iudigo, sulphooated and titrated with sodium 
hydrosulphitc. lu the experiment described, the results ' 
obtained are almost identical with those given by the old I 
method, which required about live hours for extraction. j 

—r. a. I,. 

Naphthacridine Disulplmnic Acids. B. Mbhlau and 
O. llaase. Utr., 1902, 35, [19], 4172—4177. 
Foa.MALDKiivoK readily reacts alien boiled in aqueous solu¬ 
tion with fl-uuphtliylamiue h'-sulplionic acid, forming 
naphthacridiuc di.sulpbonic acid, having the formula— | 

HOjS 


The product is sparingly soluble in water, readily soluble in 
dilute caustic alkalis, ammonia, and alkali carbonates, the 
solutions having a light bluish-violet fluorescence. It dis¬ 
solves in concentrated sulphuric acid w ith a yellow colour 
and a greenish-blue fluorescence, and dyes animal fibres 
light lemon-yellow. A similar product having the consti¬ 
tution — 

V C . /\ 80,11 


alkaline bath in a colourless condition, the blue colour being 
subsequently developed by acid. Internal (alt formation 
undoubtedly plays animportaot part in dyeing, in developing 
the colour of acid dyostuO*. The fuuetion of the sulphonic 
acid group, in addition to iucroasiag the solubility and 
property of penetratiog the fibre, is primarily to form a 
salt with the baaic auxochromic group or chroinophoric 
element, aubsequently acting as a salt dormer in other 
directions.—T. A. L. 

Naphihacrihydridine. R. Mbhlau and O. Haase. Ber., 
1902, 35, U9], d 164—4172. 

Aocoitmxo to Morgan (J. Chein. 8oc , 1898, 73, 938) one 
of the products of the action of formaldehyde on fl-naphthyl- 
amine is a substance to which lie assigns the formula— 

v n / 

and designates isonaphthacridiue. The authors find that 
this product, which they term naphthacrihydridioe, is 
u molecular compound of naphthacridine and hydro* 
naphthacridiue corresponding to quiubydrone, having the 
formula— 
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is obtained by heating together two molecular proportions 
of sodium naphthionate and one molecular proportion of 
formaldehyde in aqueous solution under a pressure of 10 
atmospheres. The product, which consists of a mixture of 
sodium naphthacridine sulphonate and its hydro compound, 
is then oxidised with potassium bichromate, the chromium 
salt beiug subsequently decomposed with soda lye, yielding 
the sodium salt of the new acid, separating from water in 
long white needles. The free acid is very hygroscopic, and 
crystallises in golden-yellow plates from the aqueous 
solution, which, like the colourless solution of the alkali 
salts, has a light bluish-violet fluorescence. The solution 
in concentrated sulphuric acid is yellow with a greenish-blue 
fluorescence. Tho product dyes animal fibres dark lemon- 
yellow shades. The colour of the aqueous solution of both 
the acids described, becomes paler on warming, the shade 
gradually returning on cooling, or directly on adding a dilute 
mineral acid. Moreover, a dyed fibre, on bailing with pure 
■or faintly acid water, becomes decolorised without losing 
much of the dyestuff. The fibre again becomes yellow when 
treated with warm dilute acid. Since the naphthacridiue 
■disulphouic acids do not form salts with dilute acids, these 
phenomena are due to the internal salt formation in the 
molecule between a sulphonic group and the chromophoric 
nitrogen. The colourless sodium salt of triphenyi -p - 
rosaniline monoanlphonic acid shows a similar behaviour, 
since it also is taken up by animal fibres from a faintly 


and is obtained by boiling together two molecular pro¬ 
portions of (8 naphthylamine and one molecular proportion 
of formaldehyde in glacial acetic acid. Tne substance 
reduces atnmoniacal silver solution. It gives u green 
hydroehloride when treated in the dry state, or in beuieue 
or acetic acid solution, with gaseous hydrochloric acid, 
losing hydrochloric acid on exposure to air, and is con¬ 
verted by the prolonged action of hydrochloric aeld iu 
solution into the hydrochloride of S-naphthacridiue. The 
substance is also produced by reducing /3-naphtbacridine iu 
alcoholic solution with sodium amalgam, the hydronuphth- 
acridine formed, combining with the 0 naphthacridine 
present. Oxidation of naphthacriliydridine iu acetic acid 
solution with sodium nitrite, converts this base quantita¬ 
tively into 0 naphthacridine. The product crystallises from 
ether in orange-yellow silky need.es melting at 236° 0. 
The authors also obtain other products by the actiou of 
formaldehyde on 0 - naphthylamine. The interaction of 
equimoleeular proportions in glacial acetic acid solution at 
about 20° C. gives metbylene-fl-naphthyl&mme,C l0 U;NCH 5 , 
melting at 61°C. The product readily forms a polymeric 
modification crystallising from benxene-petroleum spirit in 
colourless plates or needles melting at 206° C. By reacting 
with two molecular proportions of fi-napbthylarainu on one 
molecular proportion of formaldehyde in boiling acetone 
solution, the resulting product is inethyleue-di-iS-naphthy- 
lamine, C.' K ,H 7 NHCH ; N11C, 0 1I;, which separates from 
alcohol iu groups of colourless needles melting at 104° C. 

-T. A. L. 

EXOLISH l’iTENTS, 

Anthranilic Acid [Indigo Dyestuffs] ; Manufacture of 

-. O. Imray. Emm Farbwerke vorra. Meister, 

Lucius uud Briiuing, Hbchst a/Main. Eng. Eat. 1982, 
Jan. 24, 1902. 

See Er. Bat. 318,050; this Journal, 1902, 1392.—T. A. L. 

Blue [Anthracene] Dyestuffs-, Manufacture of New -. 

O. Irnruy. From Farbwerke vorm. Meister, Lucius und 
Brilniug, Hbchst a/Main. Kug. I’at. 771, Jan. 10, 1902. 

SftL'Pi.BMEXTAKY to Eng.Bat. 7511 of 1901. Sse Fr. Pat. 
317,734 ; this Journal, 1902, 471 aad 1392.—T. A. L. 

Azo Colouring Matters ; Manufacture of -, and of 

Material for Use therein. J. Y. Jobnsoo. From The 
Badiscbe Anilin und Soda Eabrik, l.udwigshaftn. Eng. 
Bat. 1561, Jan. 20, 1902. 

See Fr. Bat. 813,671 (suppl.) ; this Journal, 1902, 1392. 

t-T. A. L. 
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Disazo Colouring Matters [ Azo-Dyestuffs ] ; Manufacture 

of -. .T. Y. Johnson. From The Badische Anilin 

und Soda Fabrik, Ludwigshafen. Eng. l’at. 3375, Feb. 
10, 1902. 

Skb Fr. Pat. 318,567; this Journal, 1902, 1451.—T. A. L. 

Azo Colouring Matters ; Manufacture of -. .T. Y. 

Johnson. From The Badische Anilin und Soda Fabrik, 
Ludwigshafen. Eng. Pat. 4034, Feb. 17, 1902. 

See Fr. Pat. 818,919 ; this Journal, 1902, 1451. 

—T. A. L. j 

Colouring Matters of the Anthracene Series [Anthracene 1 

Dyestuffs] ; Treatment of --, and the Production of I 

Derivatives thereof. J. Y. Johnson. From The Badische I 
Anilin und Soda Fabrik, Ludwigshafen. Eng. Put. 4035, ! 
Feb. 17, 1902. .Supplementary to Eng. Pats. 3239 and 
22,762 of 1901. 

See Fr. Pat. 319,018; this Journal, 1902, 249, 1391, and I 
1451.—T. A. L. 

Aromatic Derivatives of certain Amino Compounds; 

Manufacture of -. J. Y. Johnson. From The 

Badische Anilin und Soda Fabrik, Ludwigshafen. Eng. 
Pat. 4434, Feb. 21, 1902. 

Skb Fr. Pat. 318,920 ; this .Journal, 1902, 1452—T. A. L. 

Grinding Dyes, Paints, and the Like, and Washing, 
Bleaching, Beating, Pulping, <)'(:. Fibrous and other 

Materials ; Apparatus for -. G. K. Hibbert. Kng. 

Pat. 28,486, Nov. 20, 1901. 

See under XI X., page 42. 

United States Patents. 

Indigo Colour, and Process of Making Same. 11. S. A. 
Holt, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 715,074, Bee. 2, 1902. 
Brom-indoxyl (I'.S. Pat. 713,437 ; this Journal, 1902, 
1530), when condensed with iudoxyl in an alkaline solu¬ 
tion, yields a new brom-indigo. See Eng. Pat. 11,358 of 
1901 ; this Journal, 1902, 608.—T. A. L. 

Anthracene Dye, and Process of Matting Same. M. JI. 
Isler, Mannheim, Assignor to The Badische Anilin und 
Soda Fabrik, Ludwigshafen. U.S. Pat. 715,662, Bee. 9, 
1902. 

Dyestuffs for wool, giving blue to green shades from an 
acid bath, are obtained as follows from 2-methyliinthra- 
quinoneAfter nitration, the uitro compound is converted 
into an amino compound, either by reduction or by heating 
with an aromatic amine, in which ease alphylaminometliy 1- 
anthruquiuones are obtained. These compounds are treated 
with halogens, then condensed with aromatic amines, and 
finally sulphouated ; or the sulphonic acid group or groups 
may be introduced wholly or partially at an earlier stage of 
the process; for example, after the formation of tile amino 
derivative.—T. A. L. 

Amino Compounds of the Fatty Series, and Process of 

ISroduciny Same; Aromatic Derivative of -. G. 4V. 

Meiscr, Assignor to The Badische Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 715,680, Bee. 9, 1902. 

Amino-acetonitrilk is treated with ethvlaniline, giving a 
colourless crystalline product, which distils in vacuo at 
183° C., and on tieatmunt with concentrated sulphuric acid 
is converted into an amide melting at about 114° C. Seo 
Eng. Pat. 4434 of 1902 and Fr. Pat. 318,920 ; this Journal, 
1902, 1452—T. A. L. 

Orange-Brown Sulphur Dye [Sulphide Dyestuffs'], and 
Process of Making Same. A. Weinberg and (». Lange, 
Assignors to L._ Cassella and Co., Frankfott-ou-tiie- 
Main. U.S. Pat. 714,542, Nov. 25,^)02. 

Br heating together m-tolyleneiliaminc and sulphur at a 
final temperature of 250° C. until no more sulphuretted 
hydrogen is evolved, a brittle insoluble mass is obtained. 
This is powdered and heated under pressure with sodium 


sulphide at 120° C. until the melt becomes soluble. The 
new dyestuff is precipitated by an acid, and gives, on un¬ 
mordanted cotton, orange-brown shades, which arc not 
much altered by treatment with chromates, but are 
brightened by hydrogen peroxide.—T. A. L. 

Monazo Dye, and Process of Making Same. O. Ernst, 
Assignor to Farbwerke vorm. Mcister. Lucius und 
Pruning, Hoechst a/Main. U.S. Pats. 714,882 and 714,883, 
Bee. 2,1902. 

Diazotiskd p-nitraniline-o-sulpbotiic acid or o-nitraniline- 
p-sulphonic acid, is combined with 3-naplilhol. Eng. Pat! 
16,409 of 1901 ; this Journal, 1902, 401—T. A. L. 

Lakes from Sulphur Dyes; Process of Making -. E.A. 

Fourneaux, Assignor to H. A. Metz. U.S. Pat. 714,687, 
Bee. 2, 1902. 

See under Xlll. A., page 36. 

Nitro (footpounds ; Process of Seducing Aromatic -. 

E. Wirlh, Dortmund. U.S. Pat. 714,428, Nov. 25, 1902. 
Aromatic nitro compounds containing two or more nitro 
groups arc completely reduced by heating with alkali 
sulphides in open or closed vessels to a temperature above 
110“ 0—T. A. L. 

French Patents. 

Lcuc-Indigo; Manufacture of Acid Solutions of -. 

Badische Anilin und Soda Fabrik. Fr. Pat. 320,259, 
April 7, 1902. 

The additiou of an excess of boric acid to an alkaline 
solution of Indigo white gives a fluorescent solution which 
reddens litmus paper, and in which the dyestuff still remains 
dissolved. The solution is covered with a settin of Indigo, 
ami may he employed for dyeing like an ordinary vat. It 
j gives, however, stronger shades, and, since it penetrates 
better, the dyeil fabrics are faster to rubbing.—T. A. L. 

Anthracene Dyestuffs. Badische Anilin und Soda Fabrik. 
Supplement, dated April 7, 1902, to Fr. Pat. 307,104, 
Jan. 14, 1901. 

Halogen derivatives of hydjoxyuntliraqiiinones are heated 
under pressure to about 200° C. with a salt of an aromatic 
aminosulphonic acid in aqueous solution—T. A. L. 

Anthracene. Dyestuffs soluble in Water; Manufacture of 

-. Badische Anilin und Soda Fabrik. Supplement, 

1 dated March 26, 1902, to Fr. Pat. 308,661, March 2,1901. 
HvrmoxvANTUitAqiiiNO.NES, like the nitroanthraquinones in 
the chief patent, readily react under pressure with the sul- 
phonic acids of aromatic amines. For instance, Purpurio, 
when heated to about 200“ C. in an enamelled autoclave 
with a solution of sodium sulphanilate, is converted into a 
water-soluble dyestuff giving red shades on unmordanted, 
and violet-blue to blackish-blue shinies on chrome-mordanted 
wool.—T. A. L. 

Formyl-l A-Nyphthylene Diamine 6- or 7 -Sulphonic Acid ; 

Manufacture of -. T. Guess. Fr. Pat. 320,263, 

April 7, 1902. 

Formic acid, when heated in nqueous solution with 1.4.6- 
or 1.4.7-uaphthylene diamine sulphonic acid, or a mixture 
of the two acids, gives a tuonoformyl derivative more or less 
quickly according to the concentration of the formic acid. 
The same compound can also bo obtained by boiling 
together the diformyl derivative with the 1.4.6- or 1.4.7- 
naphthj lene diamine sulphonic acid. The product yields a 
sparingly soluble yellow diazo compound, which combines 
with naphthols, naphthylnmines, and their sulphonic acids 
to form valuable azo dyestuffs—T. A L. 

Naphthacenc aud Intermediate Products ; Manufacture of 

Derivatives of -. F. Bayer and Co. Fr. Put. 320,327, 

April lo, 1902. 

When equimolecular proportions of a-naphtbol and phthalic 
acid or phthalic anhydride are heated together with concen¬ 
trated sulphuric acid, a-bydroxynaphthoylbenzoic acid is 
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formed as an intermediate product, which is subsequently 
converted into hydroxyoaphthacenequinone having the 
formula— 

O 


o 


\/ 


\/ 


The reaction takes place at about 140° C.,and is assisted bv \ 
the addition of boric acid. The product crystallises from j 
toluene in red needles, and on distillation with zinc dust ' 
yields naphthacene. If the sulphuric acid melt be carried ; 
to a higher temperature (220°—250° 0.), until the presence 
of hydroxynnphthaceuequinone can no longer bo detected by 
means of the spectroscope, the resulting product is dihy- i 
droxytiaphthuccneqiiiuone (iso-ethindiphthalide), The same 
derivative is obtained by fusing hydroxynaphtlmccne- | 
quinone with caustic potash. If in the above condensation ! 
the a-naphthol be replaced by the 1.4, 1.5, 1.8, &e. j 
sulpbonic acid, there are produced, according to the 
conditions of the experiment, either the products already 
mentioned or their sulpbonic acids. Moreover, hydroxy- . 
nnphthovlbenzuic acid is also formed by fusing with caustic 
alkali the so-called naphthophthalidcs, naphthutluorane, &c. 
obtained by condensing two molecular proportions of 
naphthol with one molecular proportion of phthalic acid 
or anhydride.—T. A. L. 

Anthraquinone [Anthracene Dyestuffs'] Derivatives; 
Manufacture of New ——. F. Buyer and Co. Fr. Tat. 
320,481, April 18, 1902. 

Tub 1.4-diantiuo- and the l. 4.5.8-tetramino-anthra- , 
quinone or their derivatives are obtained by the action of ; 
sodium sulphide or other suitable reducing agent on 1.4- 
nitro-amiuo-authrnquihone or 1.5.4.8- or 1.8.1.5-diuitro- 
diumino-anthraquiuoue or their derivatives. The nitro- 
acidyl compounds may also be employed, and subsequently 
hydrolysed, if necessary.—T. A. L. | 

Dyestuffs [Sulphide] far Unmordanted Cotton. Soc. 1 
<-hetu. Werke vorm. U. Byk. Fr. Tat. 320,369, April \ 
12, .'902. 

NiTuourmtoxT- or uminohydro.xy - diphenylatnines are ! 
heated with sulphur and alkali sulphides in presence of 
iron salts or of metallic iron. The dyestuffs arc said to 
give hluer shades than those obtained without the use of 
iron.—T. A. I,. 

Yellow, Yellowish-Orange, and Reddish-Orange Dyestuffs 
of the Acridinium Series, the. Tar. de Coni, d'Aniline. 
Fr. Tat. 320,570, April 21, 1902. 

The undermentioned bases or their lcuco compounds, 
obtained by heating with dilute hydrochloric acid, tetra- 
aminoditolylmelhane, dialkyl-tetra-aminoditolylmethane, or 
tetra-alkyl tetra-aminodiphenylmethane, are heated in dilute 
aqueous solution in presence of hydrochloric acid and 
methyl or ethyl alcohol. The dyestuffs are precipitated 
from dilute aqueous solutions of their Hydrochlorides by 
caustic soda, but not by ammonia.—T. A. L. 


Y.-PREPARING, BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. j 

Dyeing Process ; The -. A. Binz and G. Schroeter. 

Ber., 1902, 35, [19], 4225—4229. i 

The chemical theory of dyeing in its usual form assumes j 
that the fibre has the nature of an amino carboxylic acid, j 
and is therefore capable of combining with either acid or j 
basic substances. If this theory were correct, the affinity 
of dyestuffs would be a function of their salt-forming power 
—a consequence which leads to many difficulties and 
contradiction!. For example, an acid group like SO,H or 


OOjH, when introduced alone into a chromogen, does not 
confer any marked dyeing property, while tho ranch weaker 
salt-forming phenol-hydroxyl and amino-groups give riso to 
some of the fastest dyes. 

In the experiments described, attempts were made to dye 
wool and silk with acid dyestuffs iu presence of caustic soda 
and with basic dyestuffs iu presence of hydrochloric acid- 
conditions which render impossible a combination between 
fibre and dyestuff of the character assumed iu the ordinary 
theoiy. A simple cliroinogen, a/.obenzene, was selected 
and the compounds chosen contained only one kiud of 
auxochrome or salt-forming group. In every experiment 
5 grins, of wool were immersed for half uu hour in 150 c.c. 
of a boilingO - 1 per cent, solution of the pure Substance, and 
then well washed in a stream of water. 

1. Azobenzene Sulpbonic Acids. —These hitherto buve 
generally been supposed to have little or no tinctorial 
power. The potassium salt of the di-w-sulphoim: acid was 
prepared by reducing m-nitrobenzeuo sulpbonic acid with 
zinc dust and alkali. In a neutral or alkaline hath it leaves 
the wool quite colourless, but the hath is quickly exhausted 

• on the addition of the usual quantity of sulphuric acid 
(4 per cent, on the wool). p-Azobenzeiui niono-sulphonic 
acid, prepared by snlphonating azohenzene is also taken up 
in presence of acid. In both cases the wool is intensely 
coloured by the inonosulphonic acid a line golden yellow, 
by the distilphonic acid, a duller yellow. Soap or very 
dilute soda lye completely extracts these dyes from the 
wool at 25° C. The reversibility of the dyeing process in 
these cases suggests salt-formation. ’ 

2. p-Hydroxyazobenzcne gives iu acid, neutral or strongly 
alkaline solution a strong yellow dyeing. (It must be 
noted, however, that tho caustic alkali attacks the wool.) 
In this case, therefore, salt formation, is, to say the least, 
doubtful. 

2. p-Aminoazohenzcne and p-dimctliylaininnazubcmzea* 
dye wool in an alcoholic solution a strong yellow shade, hilt 
only in presence of acid, which may be increased to u very 
large excess without reversing the process. 

4. Di-m-amiiuynzobenzenc and tetramrthyl di-m- amino- 
azobenzene, as hydrochlorides in aqueous or aqueous- 
alcoholic solution, give medium yellowish-red shades, but 
the wool remains colourless if the acid be increased to 
G —10 molecules per molecule of base. Here, then, the 
process is quite different from that of No. 3, being reversible 
like No. 1. 

Some of tho experiments were repeated on silk, aud even 
more marked results obtained. 

The conclusion is that the groups Nil, and M(CH-),, 
whea in the metn position lo the azo group, confer, as does 
also the SO,11 group, a dyeing power which is only 
recognisable as a weak salt formation. But the dyeing 
process is quite different in character when it is determined 
by Oil, Nil., or N(C1I S )», iu the para position. 

Most, if not all, of the fast substantive silk and wool 
dyestuffs cun be represented as quinono derivatives 
convertible by desmotropic change into the ordinary 
phenolic and aminic forms. On (his hypothesis it is 
conceivable that the shifting Oil or Nil, from the para or 
ortho to the meta position in relation to the chromophor 
may destroy the true tinctorial character of the molecule 
and produce a substance which is only attached to the fibre 
by a salt-forming process, as iri the case of sulpbonic and 
carboxylic acids. The fast quinoid dyestuffs are probably 
fixed by a ring condensation between fibre and dyestuff, 
though salt formation may act here as a secondary factor. 

—T. A. L. 

Light on Dyed Colours; The Chemical Action of ——. 

1). Brownlie. J. Soc. Dyers aud Colourists, 1902, 18, 

[12], 288—297. 

Tub influence of the constitution of a series of benzidine 
dyestuffs on their fastness to light has been examined by 
exposing cottons, dyed a 1 \ per cent, shade, to light behind a 
glass window for seven days in summer. Of the 95 colours 
examined, 20 per cent, may be classed as “ fast,” 10‘5 per 
cent, as "fairly fast,” 15'8 percent, as "not fast,” and 
53 -1 per cent, as “loose.” The rule* which govern the 
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influence of constitution on the faslnesj to light are: — 
(1) The diphenyl base plays no part in the action 
(8) Dyestuffs derived from phenol, its homologues and their 
sulphonic and carboxylic acids give fast shades. (3) Dye¬ 
stuffs derived from hydroxybenzenes and their homologues 
containing more than one hydroxyl group give loose shades. 

(4) Dyestuffs derived from amines of the benzene series and 
their sulpbonio and carboxylic acids give loose shades. 

(5) Dyestuffs derived from a- and $ nuphthylamines and 
their sulphonic acids give loose shades. (6) Dyestuffs 
derived from «• and /S-naphthols and their sulphonic acids 
also give loose shades. (7) Dyestuffs derived from amino- 
naphthols and their sulphonic acids vary: those from 
8:6:8 monosulphonic acid and from 2 : 3 : d : 8 di- 
sulphooic acid are fast, whilst those from 1 : 8 : 3 : 0 and 
1 : 8 : 3 : 4 disulphonic acids give loose shades. (8) 
Dyestuffs derived from dihydroxynaphthalenea aud their 
sulphonic acids agree with those derived from tho corre¬ 
sponding aminonaphthols. (9) The replacement of an 
amino-group by a hydroxyl group results in increased fast¬ 
ness. (10) The salt-forming groups-SO;,II and CO. 11— i 
cause no difference in the resistance to light; but the 
auxochromic groups—NH 3 and OH—play an important 
part in the action. 

Mixed colours more or less follow the above rules, so 


Ertousn Patents. 

Wool from Imported Sheepskins / Method of Cleaning, 

Purifying, and Removing the -. A. C. Granville 

and K. G. J. Rawlinson, Waltham Cross. Eng. Pat. 
1424, Jau. 18, 1902. 

Tits: skins aro softened for the cleaning or burring machine 
by allowing the flesh side of the skin to remain in contact 
with pieces of sacking soaked in a mixture composed of 
tungstate of soda, “ sulphurosum ” acid, aud water. Prom 
the burring machine, the skins are taken and treated on the 
flesh side with a compound made by heating together, in 
certain proportions, “ sulphurosum ” acid, sulphur, tungstate 
of soda, glycerin, caustic potash, salammoniac, and lime 
water. After remaining in a warm place for some time 
and then steaming, it is found that tho wool is easily 
removed.—I,. G. B. 

Spent Iron Pickling or Cleaning Liquors or other Solutions 
containing Sulphate or Chloride of Iron; Treatment of 

-, fur obtaining Sulphate or Chlorite of Iron or 

other useful Products [" Uta h Liquor " for Mordant ] 
therefrom, F. 11. Crosslev. Eng. Pat. 7832, April 3, 
1902. 


that it is possible to predict the fastness of a benzidine 
colour from its constitution, with a fair amount of 
certainty. 

In order to ascertain, if possible, the cause of the fading, 
50 selected colours were compared with respect to their 
resistance to light, to oxidation by a N/50 neutral potassium 
permanganate solution, and to reduction by a sodium hydro- 
sulphite solution. Dyestuffs derived from phenol and its 
homologues are fast to light and oxidising and reducing 
agents. Dyestuffs derived from phenols containing more 
than one hydroxy group give shades loose to light and 
varying from loose to fairly fast towards oxidising and 
reducing agents. Those derived from a- or /3-naphthylamines 
give shades loose to light, fast to oxidising agents, and 
varying from loose to fairly fast towards reducing agents. 
Those derived from a- or 0-naphthols give shades loose 
to li$ht, fairly fast to oxidising agents, and loose to 
reducing agents. These results are too anomalous to 
bo interpreted in favour either of the oxidation or the 
reduction theory. The dyed fabrics aro not affected by 
light in a vacuum. In an atmosphere of nitrogen, 
hydrogen, carbon dioxide, sulphur dioxide, or coal gas, 
light has no effect. In nitrous oxide the action takes 
place just as in oxygen. In quite dry air or oxygen 
there is no action. Xne amount of water vapour iu the 
atmosphere slightly affects the action. In an alkaline 
atmosphere (ammonia) the action is very considerably 
increased. Oxygen and water are essential, but tlie action 
does not appear to be due to ozone or hydrogen peroxide, 
although it is slightly accelerated when either of these is 
present. Tho addition of traces of alcohol or pyridine to j 
the atmosphere causes an increase of the action to :m 
enormous extent; chloroform and solvent naphtha slightly 
retard it. 


See under X., page 31. 

Finishing Textile Fatuics ; Apparatus for ———. 

A. Heaton, Liversedge. Eng. l'at. 18,596, Aug. 25, 1902. 

An improved machine for “deeatising,” i.c., improving the 
lustre aud handle of textile fabrics by forcing or drawing 
water, steam, or air through the material. The deeatising 
roller is permanently fixed in the boiler, being revolved by 
worm gearing; access to the roller is obtained through a 
hinged lid in the side of the boiler. A specially constructed 
axle for the roller is also claimed, having for its object the 
removal of condensed steam from the interior of the roller 
in dry deeatising.— 1,. G. H. 


United States Patents. 

Artificial Silk, II. S. Mork, Boston; A. I). Tittle, Brook¬ 
line ; and W. H. Walker, Newton, Mass., Assignors to 
Chemical Products Co., of Boston, Mass. U.S. Pat. 
712,200, Oct. 28, 1902. 

Ft laments of sufficient tenuity aud strength to permit 
of their use as artificial silk, which are stated to be 
waterproof, are obtained from the Cellulose esters of 
organic acids, and particularly from cellulose tetracetate. 
Various softening agents, as oleic acid, aeetylated castor oil, 
thymol, phenol, &c., may be incorporated with these. (See 
also U.S. Pat. 709,922 ; this Journal, 1902, 1345.)—E. B. 

Artificial Silk; Manufacture of -. II. Bernstein, 

Philadelphia, Pa. U.S. Pat. 712,756, Nov. 4, 1902. 

Filaments, produced in the usual manner, from a solution 


The resistances of a number of colours to light, and to of I' ar,s ° f gelatin in 3 parts of the liquor resulting from 
oxidising and reducing agents hefore and after coppering, the boiling-off of raw silk, are twisted into threads and 
were compared. In every case, after coppering, the colours treated with formaldehyde vapour. '1 he soap in the liquor 
were much faster to light, but as regards oxidation and "unites with the other ingredients and adds pliability ” to 
redaction there was practically no difference in fastness. ‘ho product.— K. 11. 


Twenty colours were dyed an equal shade on cotton, 
oxycellnlose, trinitrocellulose, jute, and silk, and in the 
case of wool, 48 colours were compared with cotton. No 
difference could be observed in the fastness when dyed on 
cotton, oxycellulose, trinitrocellulose, or jute. 84 per cent, 
of the colours showed no difference on silk, and 16 per cent, 
were slightly faster on this material. In the case of wool, 
34 per cent, were much faster than on cotton, 36 per 
cent, were slightly faster, and 30 per ceut. showed no 
difference. 

It has further been noticed that solutions of direct cotton 
dyestuffs are considerably affected by sunlight. 

The author combats the view that the change is produced 
by an interaction of the dyestuff with the cotton.—J. McC. 


Lustrous Yarns; Machine for Manufacturing - 

A. Lc B. d’Assou and J. Stoerk, Brussels, and G. Dubois, 
Tubize, Assignors to A. de B. d’Asson, Brussels, Belgium. 
U.S. Pat. 713,369, Nov. 11, 1902. 

To ensure the production of filaments of uniform thickness, 
and hence the manufacture of yarn of regular quality, from 
j suitable viscous solutions, a filter of special construction, 
with a large surface and working at a low pressure, is 
employed in connection with a tube provided with special 
filament-forming cocks instead of the long capillary tubes 
hitherto used. The yarn obtained from the elementary 
threads thus produced, is wound in uniform quantity upon 
bobbins by means of special apparatus.—E. B. 
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Ramie. China-Grass, or other Fibrous Material [Ungum- 

imna] j Treating -. C. Masse, Ksntigny, France, 

Assignor to La Sociotc Franqaise de Ramie, Paris. U.S. 
Fat. 711,577, Oct. 21. 1902. 

See Eng. Pat. 11,858, 1901 ; this Journal, 19J1,995. 

—E. I). 

Mercerising Apparatus. P. Hahn, Nicdorlabnsteiu, 
Germany. U.S. Pat. 711,620, Oct. 21, 1902. 

Sur. Fr. Pat. 316.963 ; tbia Journal, 1902, 1133.—K. It. 

Indigo-Vats; Process of Preparing -. A. \V r . Playne, 

Stroud. England, Assignor to I,. W Macdonald, Isle of 
Skye, Scotland. U.S. Pat. 715,213, Dec. 2, 1902. 

Zinc dust mixed with bisulphite of soda is treated with 
alkali and the whole boiled, the resulting clear liquor is 
decanted off into the dye-vat, below the surface of the 
hot water already in the vat. Some of the liquor from this 
vat is removed and mixed with thu finely-ground indigo 
paste, and after straining, is returned to the hath, which is 
now brought to the boil; after cooling by the addition of 
cold water, the vat is ready for use.—L. G. It. 

Arid Colours [Blacks]; Dyeing -. C. Kognu, Assignor 

to L. Cassellaand Co., Frankfort-ou-the-Muin, Germany. 
U.S. Pat. 711,953, Oct. 28, 1902. 

In imitation of Logwood Black dyeings upon woollen and 
mixed cotton and woollen tissues, these ate treated first 
with black naphthalene disazo dyestuffs and tannin matters, 
e.g.. Sumac extract, and then with metallic salts, c.g ., copper 
sulphate and ferrous sulphat". The cotton in mixed tissues 
composed of cotton nnd wool is preferably dyed black with 
direct cotton dyestuffs, which are capable of withstanding 
croas-dveing, before dyeing both fibres as described. 

— li. 11. 

Dyiing Enveloped Yarns. S. W. Wurdwcll, Providence, 
1U. U.S. Pat. 712,987, .Nov. 4, 1902. 

Seb Eng. Pat. 3,422 of 1902; this Journal, 19o2, 1025. 

-li. 11. 

Bleaching, Dyeing, tfc.; Apparatus for -. J. Faileu- 

schmidt, Miilheim-on-the-Kuhr, Germany, Assignor to 
C. Jloesch and Co., Ltd., Duisburg, Germany. U.S. Pat. 
713,755, Nov. 18, 1902. 

See ling. Pat. 26,155, 1901; this Journal, 1902, 473 ; also 
Fr. Pat. 312,424; this Journal, 1902, 342.—li. 11. 

Coloured Designs on Textile Good$ [Carbonising] -. 

A. and H. Bnrraclough, Halifax. U.S. Pat. 713,837, 
Nov. 18, 1902. 

She Eng. Pat. 20,401 of 1901 ; this Journal, 1902, 546. 

—E. 11. 

Glossing Yarn ; Process of -. J. II. Ashwell, 

Nottingham. U.S. Pat. 713,936, Nov. 18, 1902. 

See Eng. Pat. 19,912 of 1901; this Journal, 1902, 1393. 

—E. H. 

French Patents. 

Filaments from Cellulose Solutions; Process for Manu¬ 
facturing -. E. Thiele. Fr. Pat. 320,446, April 16, 

1902. 

Skk U.S. I’at. 710,819; this Journal, 1902, 1393. 

—J. K. H. 

Textile Threads; Manufacture of -, from Short Fibres, 

particularly from Paper Pulp. A. Leinveber. Fr. Pat. 
320,529, April 21, 1902. 

Pater as it comes from the machine is slit longitudinally 
into a number of narrow strips. These strips are separated, 
moistened, rubbed between rollers, and delivered into metal 
pots containing a core in the centre. The pots may be 
caused to revolve, and may be perforated in order to obtain 
the correct amount of moisture in the fibres by the intro¬ 
duction of air or steam through the cores. From the pota 
the strips are delivered to a spinning apparatus. The metal 
pots may be replaced, if desired, by a funnel-shaped spiral 
wire or by a funnel containing a solid core.- J. F II. 


Decoration of Unbleached Silk, Pure or Mixed, and Cotton, 

Pure or Mixed ; Process for -. J. Cudgdne. Fr. Pat. 

319,342, March 10, 1902. 

CoJiniNKU matt and brilliant effects are produced by passing 
the material through a solution of caustic soda after having 
previously printed it with a special mastic not affected by 
this. Tho brilliant effects are then obtained by the 
raereerisatiou of the non-prir.ted parts and the matt effects 
appear on the printed parts.—J. McC. 

Viscose on Textile fabrics) Process for Fixing — 

A. Fielding. Fr. Put. 320,178, April .13, 1902. 

Skk U.S. l'nt. 708,76! ; this Journal, 1902, 1230. 

—J. F. I). 

Impregnation [ Tissues , t Vc.] ; A Process of -. 

Hulsberg ct Cte. Fr. i’at. 319,758, March 19, 1902. 

Skk Eng. Pat. 0841,1902; tills Journal, 1902, 1028. 

—J. McC. 

Colour in Textiles; Process for Hindering the Production 

of an.I effecting the Ucmocal of -. K. Knecht. 

Fr. Pat. 319,543, March 13, 1902. 

See U.S. Pat. 702,506, and Eng. Pat. 9847, 1901 ; this 
Journal, 1902, 969 and 1025.—J. McU. 

Dyeing on Cloths; 1 ir.pt*. in [Resist] -. Kngiiscbe 

W'ollen - Waaren - Munufactur (formerly Oldroyd and 
Blakeley). Fr. Pat. 319,652, March 15, 1902. 

A resistant impression is produced by means of an 
agglutinate formed by fusing resin, caoutchouc, or gutta¬ 
percha, or the substance obtained by the transformation of 
drying oils, or rhusol (from the sugar of ltlius vcmicifera). 
These may be used singly or mixed.—J. McC. 

Sulphur Dyestuffs ; Process for the Direct Production on 
Textiles of ——. Acticu-Gesellschaft fur Anilinfabr. 

Fr. Pat. 319,876, March 22, 1902. 

The process of producing sulphur dyestuffs direct on the 
fibre consists in printing the cottons with solutions containing 
alkali polysulphides and certain aromatic compounds, and 
then, after drying, in steaming the material. The aromatic 
substances used are : —Dinitrophenol, iiitro-aminophonol, 
p-aminophenol, o-p -dinitro-hydroxydiphcnylamine, o-p- 
nitroamino - p 1 - hydroxydipheuylamine, o-p - diamino-p 1 - 
hydroxydiphenylamine, and p-dimethyiflinino-p 1 -hydroxy- 
diphenylamine.—J. McC. 

Printing with Sulphur Dyestuffs; Process of -■. 

Fabriques de Produits chnniques de Thann et de Mol- 
hoiise. Fr. l’at. 319.504, March 11, 1902. 

The sulphur dyestuff is produced without the aid of alkali 
sulphides, but by means of a mixture of sulphur and alkali 
carbonate, in presence of a reducing agent, if need be, with 
subsequent steaming. The advantage of the process is that 
when the colour is used in printing the copper rollers are 
not attacked. 

The colours may be reserved by reserve acids or by 
soluble salts of the metals.—J. McC. 

Striping Tissues; Machine for -. J. Kean. 

Fr. Pat. 319,587, March 18, 1902. 

The machine consists of a trough divided into ns many 
compartments as there are colours to lie used, and each 
provided with an orifice of dimensions corresponding with 
the size of the required stripe. The cloth is drawn along 
under this trough, and if a wavy effect he desired, a trans- 
versal motion can be given to the cloth.—J. McC. 

Tapestries, Printed and Painted; Process for making 

-J. S. Schmitz. Fr. Pat. 319,631, March 15, 

1902. 

Designs or the basis of designs are printed in different 
colours and varied tones on cloth or paper, and the 
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material is then filled in with n Irani parent colour in such u 
way that, after its application, the colours of the design 
show through.—J. McC. 

Steaming, Oxidising, Drying, or othenoise Treating 
Thread* or Textiles-, Machine for—. J. W. Fries. 
Fr. Pat. 819,725, March 18, 1902. 

Sac Eng. Pat. 6664, 1902 ; this Journal, 1902, 1892. 

—J. McC. 

VII.—ACIDS, ALKALIS, AND SALTS. 

Manganese Aluminatc. K. Pufmi. Comptes Rend., 135, 
[22],963-964. 

Ebelmkn, in 1847, by heating manganese oxide and 
alumina with boric ueid, obtained a blackish brown tnasa, 
full of cavities containing brown triangular crystalline 
platea,'which ho assumed, without analysis, to beMn0M s 0 3 . 
The author has obtained, by heating a mixture of manga¬ 
nese oxide and alumina iu the electric furnace, a similar 
black-brown mass, which left, on treatment with hydro¬ 
chloric acid, a bright yellow crystalline powder, which 
analysis shows to he the manganese illuminate formulated 
above. The crystals are modified octahedra; the substance 
is harder than quartz, and bus a density of 4’12. It is a 
very stable substance, and only oxidises superficially 
when heated; but it is readily attacked by nitric, hydro¬ 
fluoric, or sulphuric acid, or by fusion with alkali hydroxide, 
carbonate, nitrate, or chlorate.-—J. T. 1). 

English Patents. 


I neutral sodium sulphate solution run off from this is used 
! to manufacture “ Wane fixe ” by precipitating with barium 
j hydrosulphide solution.—J. T. D. 

j Bromine; Extraction of - from Brine. H. H. Dow, 

| Assignor to the Dow Chemical Co., Midland, Mich, 
j U.S. Pat. 714,160, Nov. 25, 1902. 

j A main and an auxiliary system. In the main system the 
I brine flows into an “ oxidiser ” in which the bromides 
i are oxidised, though incompletely. The liquor flows 
| from the oxidiser through a series of u blow-out towers,!* 

| where a current of air deprives it of the free bromine and 
! chlorine it contains. The brine then goes to the auxiliary 
j system, where it is farther (and completely) oxidised, and 
after having had the bromine and chlorine “ blown out ” 
from it runs to waste. The circulating current of air in 
! the main system passes from the blow-out towers through 
i a series of “ purifiers,” in which it meets with brine, which 
j removes nearly the whole of the chlorine. The brine 
I from the purifiers goes through the oxidiser with the rest. 

1 The air next passes through a second purifier containing a 
I strong solution of bromide, which completely removes 
j the chlorine, and then enters the absorber, containing 
some substance which extracts from it the bromine iu a 
i form in which it can be worked up. The circulating air 
| iu the auxiliary system passes from the blow-out towers 
I there to a purifier supplied with fresh brine; this, owing 
j to the hydrogen sulphide and other reducing substances 
i which it contains, completely removes the chlorine and 
bromine from the circulating air, which then passes on to 
l the blow-out towers again, while the brine passes to the 
brine-reservoir of the main system.—J. T. I). 


Sulphuric Acid or the like ; (Concentration of -. 

S. Dreyfus* and the Clayton Aniline Co., Ltd., Man¬ 
chester. Eng. Pat. 788, Jan. 10, I9U2. 

In concentrating sulphuric acid or similar liquids, the 
weak acid vapours are conducted, without suction, so that 
they come in contact with the acid to be concentrated, 
heating this acid to such a limited extent that from it is 
evolved only water or very weak acid. This is done by 
leading the vapours into the lower part of a tower contain¬ 
ing acid-proof packing, down which the acid to he concen¬ 
trated runs.—J. T. D. 

Hydrondyhnrous (Hyposulphurous) Acid and Hydro - 
sulphites ; Mixture capable, of dicing off, by Treatment 

with Water -. B. J. B. Mills, London. Prom A. 

Lumiere ct ses Fils,Lvon-Monplaisir, France. Eng..Pat. 
1116, Jan. 1-5, 1902. 

Skk Fr. Pat. 317,569, Jan. 7, 1902: this Journal, 1902, 
1395.—J. T. I). 

Oxygen Gas; Apparatus for Producing -. \V. C. 

Hughes, London. Eng. Pat. 21,212, Sept. 30, 1902. 

A flexible cylindrical gas bag, secured to the floor of a 
containing box, is attached on its upper surface to a verti¬ 
cally movable platform, connected by spiral contractile 
springs to the floor. The platform carries a retort sup¬ 
ported on standards, charged with oxygen-producing 
blocks, spaced from one another by metallic devices; also 
a vessel containing water, to the bottom of which a tube 
passes from the retort, conveying the gas, which issues from 
its upper part to pass through a flexible tube to the gas bag. 
A lamp, supported on guide rails under the retort, is pro¬ 
vided with mechanism whereby it is automatically moved 
from end to end of the retort, as the platform rises by 
inflation of the hag, so that the flame is brought succes¬ 
sively under each of the oxygen-producing blocks.—E. S. 


Soda Alum; Making -. J. F. White, Buffalo. 

U.S. Put. 7*14,846, Dec. 2, 1902. 

To a hot solution of nitre cake, bauxite or other aluminous 
mineral is added, with afterwards sufficient aiuminium 
sulphate to form the alum. The cleared solution, after 
oxidation, if necessary, of any ferrous salt, is boiled to a 
syrupy consistence, and run on to plates to cool. The cake 
is then calcined, ground, and finished in the usual manner. 

——E • S. 

Magnesium Sulphate ; Making --. U. H. Wmg, 

New Brighton, N.Y. U.S. l'at'. 714,984, Dec. 2, 1902. 

Maonksu m hydroxide or other suitable magnesium 
compound, is subjected in the presence of moisture, to the 
action of fumes (which may he dilute) containing sulphur 
dioxide and air. Magnesium sulphate may be dissolved 
out of the product, leaving the insoluble magnesium 
sulphite, which is afterwards oxidised into sulphate , or the 
mixture of the salts may be oxidised. Of t lie magnesium 
sulphate thus produced, a portion is added to a solution of 
calcium chloride; the calcium sulphate precipitated is 
separated, and milk of lime is added to the resulting 
magnesium chloride solution, whereby magnesium hydroxide 
is precipitated, leaving calcium chloride in solution. (See 
also U.S. Bats. 712,235 and 712,226; this Journal, 1902, 
1584.)—15. S. 

French Patent. 

Sodium Peroxide; Preparation of Hydrated -. 

Bauer. Fr. Pat. 820,821, April 10, 1902. 

Sodium peroxide is mixed with six or eight times its weight 
of crushed ice or snow ; the temperature rapidly falls to the 
eryohydric point, and there is no danger of decomposition. 
Small white crystals are formed, having tho composition 
Na 3 () 2 , 8£fjO, which are separated by means of alcohol and 
dried.—J. F. B. 


United States Patents. 

Nitre Cake ; Recovery of Free and Combined Acids of -. 

L. (,'heeseroan, Sen., Assignor to P. Agnew, A. H. 
Agnew, and M. B. Harlovr,<«6f Alexandria, Virginia. 
U.S. Pat. 714,145, Nov. 25, 1902. 

The nitre cake is dissolved in water, the free acid 
neutralised, and the iron precipitated l>y adding lime, thus 
forming a “ land-plaster ’’ for manurial purposes. The J 


VIII.—GLASS, POTTERY. ENAMELS. 

Stoneware Slips or Engobes. S. Geijsbeek. Trans. 
Arner. Ceramic Soc., 1902, 4, 48—60. 

Engobes or slips are natural clays or clay mixtures use; 
for covering clay bodies and for concealing their colour, am 
may serve as ground layers in decorated articles. Unde 
the name “ coloured slips ” they are extensively used in ai 
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pottery, especially by terra-cotta manufacturers. Engobes 
may be white, viz. : mixtures of pure white burning cloy 
materials, or coloured, either naturally or artificially j the 
former are generally u*ed for stoneware, and the latter for 
art-ware. They may be applied by dipping or spraying, and 
can be covered with a glaze or may form a vitrified coating. 
A good white engobe clay should have a certain degree of 
plasticity, should burn white, and should adhere to another 
clay so as to yield a uniform coat, when applied as a thin 
slip, ami should have the same shrinkage as the clay to 
which it is applied. Some white engobe clays exist in 
Germany, but the author lias not found any in America. 
Rail clays may be used for coloured engobes, combined with 
ordinary underglaze colours. 

The author experimented with a washed stoneware clay, 
of which the rational analysis was : — 

Per Cent. 


Clay substance. <><*•.>t 

Felspar. 2 ‘ M» 

Flint. HI *02 


and Florida kaolin as a basis, but as this shrunk more than 
the clay, the addition of non-plastic material to it, was tried. 
From the experiments, the best result was obtained with the 
following for a “ white lining ” or engobe for stoneware, in 
which body, engobe, and glaze are completed in one 
burning— 

Per Cent. 


Florida kaolin, raw . 85*0 

.. „ calcined . 31*5 

Brandy wine felspar. Ki'O 

Commercial whiting . I.vo 


Engobe glazes should have a low solvent power, and 
those rich in alumina and silicic acid are suitable; those 
which require a high temperature for finishing ” dissolve 
too much of the body of the article. 

For Colchester and Tennessee clays, of the Western 
States, the author found the following engobe suitable : — 

P<*r Cent. 


Florida kaolin . M 2'5 

(Irahain kaolin . 37*5 

Brandy wine felspar . 20*0 

Commercial whiling . ln'O 


—W. C. II. 

Stoneware (Mazes. U. C. Purdy. 'Frans. Amer. Ceramic 
Soe., 1902, 4, 61—78. 

Tub glazes used for American stoneware, which is a lower 
grade of ware than is usually so designated iu Europe, are 
classified as : — 1. Salt Glazes. II. Slip Glazes. III. Bristol 
Glazes, clear, white, and coloured ; and the present paper 
is an investigation of white Bristol glazes, composed , 
essentially of silicates of the alkalis, alkaline earths | 
and alumina, applicable to green ware, and capable of i 
being burnt iu open fire with slip glazes. The best j 
glazes had au oxygen ratio of 1:2 or 1:2*5, and a | 
silica alumina ratio of 1 : 5 or 1 : 7. In Bristol glazes, I 
alumina is intermediate between fluxes and the acid anil 
regulates shrinkage; about 0*55 of an equivalent, however, 
induces crawling and the formation of pinholes. Potash is 
the general alkali flux in these glazes ; zinc oxide both acts 
a9 a flux and causes opacity, wheu present above 0*35 
of an equivalent. The lime is obtained by the addition j 
of whiting, aud assist* the opacity. The following formula 
was arrived at from these experiments, when used at 
cone 6 

0-5K.O1 

0*4 ZuO } 0*55 ALO, J 3*30 KiO, 

0*1 CaO J l 

g,aze be ^ ue f° t0 ° high a proportion 
of AljOjj or ZnO, or to too thick a dipping, to dusty ware, or 
to sweating in drying or early stages of the burning, due to 
imperfect ventilation of the kiln, or to injudicious stacking 
cloae to larger articles, in order to save kiln space. As an 
antidote to crawling, either borax, sodium carbonate, or 
i Pari* slip is used, the effect possibly being due 

to crystallisation of the soluble salts, which thus exert a 
binding influence. 


j Pinholes, due to the bursting of air-bubble* formed 
; duriug dipping, are ofteu caused by imperfect finishing of 
the ware. 

Dryness, a third common defect in Bristol glai09, may ho 
due to raising the heat too rapidly in the early stages of 
j burning, or to too much or too little Si0 2 . 
j Dusting may be prevented by the use of ball clay, or 
j borax in place of plaster slip, or the use of plaster of 
j Paris before it has hud time to harden.—W. C. II. 

! Clan Mixtures; Bacterial Growth as a Factor in 

Ageing -. E. ('. Stover. Trans. Amer. Ceramic 

. Soc., 1902, 4, 183-188. 

j Tjik proper ageing of clay mixtures greatly increases 
j plasticity, aud lessens cracking iu drying and firing. The 
j author attributes the effects to the re-adjustment of allinitiex 
i iu the batch, and finds that the change is brought about by 
bacterial action. The predominating species found in clay 
mixtures is believed to be Bacillus sulphureum (or protons 
sulphurous ) which produces sulphuretted hyilrogcu gas, 
and develops well at 37 p -~-38° ('. In a fresh mixture 
allowed to stand iu the slip state, the fermentation will be 
j complete in six to twelve weeks, according to temperature, 
&c., but if inoculated with organisms, the change is com¬ 
plete in two to four weeks under the same conditions. 

—W. G. II. 

Clay; 11 elation between the Constitution of a — — , and 
i it* Ability to lake a yoorf > alt-glaze. L. K. Barringer. 

Trans. Amer. Ceramic Noc., 1902, 4, 911—229. 

Ci.ays with a molecular ratio of alumina to silica varying 
from 1 : 4*6 to 1 : 12*5 were capable of taking a good salt 
glaze. If. was also found that a soda-lime glass can he made 
in which alumina partly or entirely replaces the lime, and 
that alumina and silica may vary between wide limits in 
glasses. From these points it is probable that the composi¬ 
tion of tin* salt-glaze on different days varies with the 
composition of the clay. It was found, by efflorescence 
tests, that soluble salts up to 3 per cent, may be present in 
clay without seriously affecting the salt glaze, when 
the .process is carried out at a temperature corresponding 
to cone 8.—W. C. II. 

Porcelain for Electrical Purposes; The Composition 
I of —*—. A. 8. Watts. 'Trans. Amer. Ceramic Soe., 

I 1902,4^0—130. 

Tins object of the invesiigation was to arrive at the 
proportions of the essential constituents of the best 
insulating porcelain, which should possess high efficiency as 
a nun-conductor, fdiould withstand, without snapping, all 
[ ordinary strains due to wiring, and should resist missiles, 
even bullets. To cover these points, electrical, tensilo and 
abrasion tests were carried out oil the porcelains tested. 

Specimens with a high silica and moderately low uluiniuia 
content stood the electrical resistance tests best, and when 
the proportion of potassium oxide is larger than that of the 
lime. However, with potassium oxide alone, the porcelain 
was brittle. 

With potassium oxide alone as a flux, even in presence 
of a considerable amount of clay, the porcelain is brittle 
and weak, but tough aud well vitrified when even 20 -per 
cent, of the potassium oxide is replaced by lime, though 
the translueency is apparently reduced, 'flic silica and 
alumina contents affect abrasion little ; but specimcus with 
a moderately high content of silica seemed to chip more 
easily tlmn those with a very high content of silica, and 
those with a very low content of silica were easily abraded. 

Six of the 40 specimens tested were more or less porous. 

It is noted that lime substituted for an equivalent of 
potassium oxide does not produce at temperatures corre¬ 
sponding to cones C, 9, and 12 an equal amount of 
vitrification. Practically the same limits hold here as in the 
tensile tests given below. 

In the tensilo tests the best results were given with a 
moderately high silica and alumina content, but the ratio 
should not be over 1A1 2 0 3 : G*2 8i0 3 . The best proportion 
of the RO constituent was between— 

40 per cent. K 2 ()l . / 80 per cent. KjO; 

60 per cent. CaO J a \20 per cent. CaO. 
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The amount of clay substance introduced, the variation 
in the kind of flux used, and the amount of silica present, 
all influence the shrinkage. 

The author considers that an ideal electrical porcelain 
may be matured at any temperature between tnoae corre¬ 
sponding to cone 6 aud cone 12 respectively, with a 
composition expressed by the formula : — 

O'5 to O' 2 Clio} 0 ® I® 10 AIA {<-2 »o 6'2 Si0 5 . 

—W. C. H. 

Ceramics ; Use of Lead Ores in -. H. A. Wheeler. 

Trans. Amer. Ceramic Soe., 1902, 4, 121—136. 

Tan usual lead compounds employed in raw glazes, frits, 
or glasses to obtain low fusing points, or soft enamels, or a 
highly vitreous lustre are the oxides, litharge (PbO), 
minium (Pb s O,) and basic carbonate or white lead, 
artificial products which often contain less than one per 
cent, of impurities, but are expensive and liable to canso 
lead poisoning. To meet the requirements of ceramic 
work, sufficiently pure natural ores can be obtained, and 
successfully substituted for the artificial products. The ores 
are, cerussite (curboimte), miglesite (sulphate), and galena 
(sulphide), aud the latter two arc said to he free from 
poisonous effects, and on this account are strongly recom¬ 
mended, and where a sufficiently puro natural sulphate 
eannot be obtained, the artificial sulphate should be used, 
as it is Don-poisonous, and is preferable, if not essential in 
Crucible work.—W. C. H. 

Ceramic Fluxes ; Tin Oxide in -. S. G. Burt Trans. 

Amer. Ceramic Soe., 1902, 4, 139—145. 

The main object of the experiments was to determine 
whether any stannic oxide is soluble in a glaze, and not 
only held in suspension, as is generally believed to be the 
ease. A certain percentage of stannic oxide was found to 
be soluble in a glaze, and as sodium stantmte is soluble in 
borax, it is suggested that a super-saturated solution of 
this, added to a frit under proper conditions, might give 
satisfactory results.—W. C. 11. 

Mica in Ceramic Bodies; Fluxing Power of -. 

R. T. Stull. Trans. Amer. Ceramic Soe., 1902, 4, 

255—269. 

Tub mica in these experiments was ground as fine as the 
felspar to ensure equal conditions of fusibility and chemical 
activity. 

Contrary to the opinion of the majority of ceramists, the 
author finds— 

(1) Mica, if fine enough, is plastic, and so need not 
diminish the plasticity of the clay. 

(2) Mica, if fine enough, exerts a fluxing action on 
kaolin and ceramic mixtures at temperatures below that of 
cone 4. 

(3) Mica alone, when in an extremely fine powder, 
vitrifies sufficiently to produce a non-absorbent body, below 
the temperature of cone 4. 

Some observers have found grains of mica unchanged in 
ware after passing the biscuit fire, hut substances present 
in Coarse grains do not lose their identity, even when the 
mass is vitrified so as to be non-absorbent; aud to be an 
efficient flux the substance must be finely divided and 
uniformly distributed through the mass.—W. C. H. 

Chromium-Tin Pink ; Constitution of -. W. A. Hull. 

Trans. Amer. Ceramic Soe., 1902, 4, 230—254. 

It was found that the quantity of lime and silica used in 
the frit may vary widely, and that the colour of the frit 
is not a sure indication of the colour which it will produce 
in the glaze. The best colours in these experiments were 
produced by frits containing no silica, probably because 
the other constituents were present in larger proportions 
and had therefore greater colouring power. Almost any 
combination of tin with a very small proportiogsof chromium, 
together with some lime or silica, appears to make a frit 
that produce*'a good pink-coloured glaze of the type 
HO, 0.2 AljOj, 2.0 SiOj, provided the ratio of lime to the 
alkalis in the glaze is high, and the lead does not exceed 


! 0*4 equivalent and the boric acid does not exceed 0-6 
| equivalent. A high temperature is necessary to develop a 
frit that will produce a pink glaze, but the colour of the 
frit changes at a comparatively low temperature. The 
contents of lime and silica have u marked effect on the 
colour of the frit, but a frit with silica and no lime 
produces a glaze similar in colour to that developed by 
a frit with lime and no silica. On the other hand a 
glaze too low in cither silica or lime is detrimental to the 
colour.—W. C. II. 

Glazes s Note oil the Development of Greens from Cupric 

Oxide in -. F. W. Walker. Trans. Amer. Ceramic 

Soc., 1902,4, 273—292. 

j 

The experiments show that any proportion of silica and 
boric acid can be used, but alumina should not exceed O'25 
equivalent, unless n yellow tint is required, and not more 
than li'30 equivalent of any one base of the RO elements for 
I the best effects. The quantity of CaO does not affect the 
colour produced from copper, but K,() gives a yellow tint, 
and must uot exceed O' 15 equivalent when combined with 
Ms 3 0 or PbO. The colour becomes deeper with an 
| increase of ZnO, combined with which as much as 0*30 
| equivalent of K a O may be used j with Na 3 0, the ZnO 
deepens but changes the colour, and also with UaO. The 
! barium-zinc glaze has a blue shade when combined with 
Na a O or K a (), but chrome green with PbO. A more 
marked effect is produced by O'15 equivalent of ZnO than 
by the same amount of any of the other bases. A clear 
deep green is produced by O'.30 equivalent of PhO com¬ 
bined with 0-45 equivalent of CaO and 0'15 equivalent of 
one of the other bases, but PbO loses its controliug power 
when the CaO is reduced. Replacement of lime by magnesia 
retards the fusion.— W. C. H. 

Ekoi.ish Patent. 

; Glass Plates; Joining - [Electric Heating']. Jl. M. 

Drake and J. M. Gorham, London. Eng. Pat. 25,756. 
Dec. 17, 1901. 

Thb clnim is for the use of a refractory wire iu a glass tube 
placed at tho junction of glass plates which it is required to 
weld together, the plates being heated iu an oven, and the 
local heat required at the junction being generated by the 
passage of an electric current.—E. S. 

United States Patents. 

Glassware; Machine for making Hollow -. G. C. 

Pyle, Indianapolis, Ind. U.S. Pat. 714,396, Nov. 25, 
1902. 

' This refers to improvements in the construction of 
machines for making hollow glass articles. The whole of 
| the work is done automatically except that of charging the 
machine with glass and removing the finished articles 
j therefrom. The U.S. patents on which the improvements 
are made are 647,276 and 650,555 of 1900, and 668,858, 
672,987, and 675,166 of 1901,-W. G. M. 

Muffle Furnace [for Glass], E. Geille, Brussels, 
j U.S. Pat. 714,473, Nov. 25, 1902. 

See Eng. Pat. 20,998, 1901 i this Journal, 1902, 1380. 

—K. S. 

Class-melting and Mould-charging Apparatus. H. II. 
Bridgwater and J. lialey, Akron, Ohio, Assignors to 
the Akron Glass aDd Machinery Co. U.S. Pat. 714,558, 
Nov. 25, 1900. 

Glass or glass-making materials are charged into a hopper 
at one end of a gas- or oil-fired furnace, and are fed into 
| the melting pot continuously by means of a screw conveyor, 
j A constant stream of molten glass is run out of each of 
the two opposite corners by a spout provided with a heating 
jet that may be used at will. Beneath each spout is a 
j circular table rotated intermittently. Moulds are placed 
on the table near the circumference and are so supported 
! by carriers passing through the table (and free from it), 
| that when they severally come under the furnace epont, 
' they rest on one arm of a balance, which carries at the 
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other end a counterpoise corresponding to the weight of 
chargo required for the mould. Between the spout oud 
the mould is a pair of bowl-shaped shears with the cutting 
edges at the lower edge of the horizontal bowl. These 
shears are so actuated that when the mould is full the 
shears close and the table rotates until the next mould 
comes underneath the spout, the glass running from the 
furnace in the meantime being collected in the closed 
shears.— \V. G. M. 


IX.—BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

San.i Stone; Manufacture of Artificial -S. V. 

Peppel. Trans. Amer. Ceramic .Soc., 1902, 4, IS6— 

182. 

Sand brick is a mass of sand particles bound together by 
calcium carbonate, or calcium hydrosilicate, or a mixture of 
both. The raw materials are sand or a granular silicate, 
and lime (either a high calcium or a dolomite lime). The 
finished products maybe sand brick with (1) exclusively 
carbonate “filler” or binding material; (2) partly car¬ 
bonate and partly silicate filler ; or, (3) hydrosilicate filler. 
Of these (I) obviously would be weaker than the others in 
which there is a chemical union between the sand and the 
filler. The hardening, due to absorption of CO, by the 
calcium hydrate, may bo effected by mere exposure to the 
atmosphere, or to an atmosphere rich in C0 2 , with or 
without pressure. Iu (2) the hardening is effected in a 
moist atmosphere saturated with 00 3 , at a temperature of 
60°—70° C. 

The author considers the third class—with hydrosilicate 
filler—the most important. The sand should he com¬ 
paratively pure, made up of medium coarse and some very 
fine grains, and, preferably, with thin sharp corners, which 
promote the chemical combination. The lime must be 
properly burnt, iu order to slake satisfactorily; fat lime 
is, perhaps, the best, but dolomite lime is satisfactory, if 
properly slaked. One of the following methods is used, 
prior to hardening .—(1) Wet staking process, i>., slaking 
the lime to a fat putty ; (2) Dry slaking, i.e., slaking the 
lime with just enough water, so that the heat of the reaction 
dries the finished hydrate; (3) Acid slaking, in which 
5 —10 per cent, of hydrochloric acid, 19° B„ is added to 
the lime after slaking has begun. In the fourth process, 
quicklime and sand are mixed and then sufficient water 
added to render the mass fit for the press. 

The hardening is effected either by low-pressure steam 
with long exposure, say, 2 atmospheres for 72 limits, or 
high pressure for a short time, say, 8—10 atmospheres for 
8—10 hours. 

The proportion of lime varies from 5 to 10 per cent., 
and of water, above that used for hydration, from 7 to 
9 per cent. 

With regard to the quality of theso products, the author 
gives results of crushing tests, &c. made on the bricks dry, 
after soaking in water, and, after freezing, according to 
which they appear satisfactory for building purposes and 
are fire-resistant, besides being hard, uniform, cheap, .Ac. 
The paper concludes with details of the equipment necessary 
for manufacture, and cost of plant and production. 

-W. c. II. 

Plaster; Hardening —— . Pharm. J., 1900,69, [1693], 
602. 

If plaster of Paris be mixed with a solution of boric aeid to 
which some ammonia has been added, instead of with water, 
the set plaster is stated to be more resistant to “ weathering." 
Ammonium borate solution may also be painted over stucco 
articles, in order to harden their surface.—A. S. 

Clay ; Plasticity of ——. B. Zscbokke. Bull, de la Soc. 

d’Encourag. pour I’lnd. Nat., 1902, 101, [5], 619—658. 

A long article, copiously illustrated, in which the author 
first reviews the literature of the subject, and gives a short 
summary of Rejtb’s work on the internal friction of solid 


bodies, in so far ns it bears oil the plasticity' of substances. 
He then treats of the plasticity of clay UQtler the headings; 
— (1) Iiosistancu to deformation; (2) Cohesive power; 
(3) Cause of plasticity. The results of the numerous 
experiments are briefly summed up in tbo following con¬ 
clusions :—Plasticity is the property of a body, possessing as 
perfect cohesion as possible, for uudergoiug considerable 
permanent deformation under the action of exterior force, 
without the deformed hotly showing uny alteration of 
cohesive power as compared with the original material. The 
causes of the plasticity of clay are intimately connected with 
its pronounced absorptive power, and the mutual attraction 
between the clayey material and the water usod in mixing. 
The great absorptive power is due partly to the extreme 
fineness of the individual particles of the clay and partly to 
a chemical or physical affinity of the argillaceous mbstauce 
for water.—A. S. 

t 'lay; Mole on the Relative Point of Dehydration of Pure 

and Calcareous -. W. M. Kennedy. Trans. Amer. 

Ceramic Soc., 1902, 4, 148—155. 

F.\n:niMKNTS were made on two series of briquettes, one of 
Florida kaolin and the other of a mixture of 70 parts of 
Florida kaolin and 30 parts of whiting. The experiments 
were conducted in a muffle in a down-draught kiln, and the 
temperatures taken with a l,o Chatelier pyrometer. Bri¬ 
quettes from each series were taken out at various times, 
weighed, and the percentage loss calculated. With the 
kaolin briquettes a very slight loss occurred at 130° C., and 
very little up to 450’, from which up to 600 1 tho loss was 
rapid, and fell off again between that and 725’, which tem¬ 
perature was maintained for 12 hours to observe the effect 
of “ heat soaking,” which was very slight. Practically, no 
further loss occurred up to 1,000° C. 1 lence.tho dehydration 
occurs mainly between 450’and 600 °. With the kaolin- 
lime briquettes very slight losses occurred up to 450". 
From 475° to tioo’ the rate of loss corresponds very nearly 
with that of the kaolin briquettes; losses beyond tho 
temperature of COO’, are due to the expulsion of CO, gat, 
which is rapid up to 723°, and a considerable loss occurred 
during the heat-soaking for 12 hours at this temperature, 
and uuother rapid loss occurred between 850° and 900°. 
Consequently, the C0 3 in these briquettes, containing 
30 percent, whiting, prolongs the dehydration up to 900° C,, 
and the heat-soaking does not drive off all the CO t . 

—W. C. H. 

Portland Cement Industry ; The -. E. Oandlot. Bull. 

de la Soe. d’Eneourag. pour Find. Nat., 1902, 101, [5], 
589—618. 

A MONooitAi’H on the Portland cement industry, including 
descriptions of the method of preparing the raw material, 
roasting it, nud grinding the finishod cement, together with 
illustrations of the principal forms of apparatus. Some 
statistics relating to the Portland cement industry are also 
given. The total production of the world may be estimated 
at 7 , 000 , 000 — 8 , 000,000 tone, of which 2,500,000 tons are 
produced in Germany, 1,300,000 tons in Euglaud, 450,000 
tons in France, nearly 1,000,000 tons in ltussia, 50,000 
tons in Belgium, and a total of 400,000 — 300,000 tons in 
Switzerland, Austria, Denmark, Sweden and Norway, 
Koumania, and Italy. It is difficult to ascertain the exact 
production of Portland cement in the United States, but it 
certainly is not less than 1,000,000 tons.—A. S. 

Portland Cement; Influence of Sea-water on Hydraulic 

Materials, particularly on -. A. Meyer. Buletinul 

SoeietStil de Sciintc Bucurescl, 11, 432-448. Chem. 

Cent., 1902, 2, [22], 1368. 

On contact with sea-water, the strength of cement is at first 
increased, but subsequently decreases gradually. In fresh 
water, the strength remains constant. Of the salts present 
in sea-water, magnesium and calcium sulphates have 
the greatest influence; then follow the chlorides and 
bicarbonates of the alkaline earths. Magnesium sulphate 
resets with the tricalcium silicate io the cement tilth the 
formation of magnesium hydroxide and calcium sulphate. 
Calcium sulphate acts on the Al,0,.xCa0 ,aq in the cement, 
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tmd forms A1,O a .3CaO.SCaSO, + 20• 5(I 2 0, with a con¬ 
siderable increase of volume, thereby causin'; cracks in 
tbe cement. When free limo is no longer present, the 
AI,0,.3Ca().:iCahiO < + 26-5K 3 0 reacts with magnesium 
salts, with the formation of aluminium and magnesium 
hydroxides, calcium sulphate, and calcium chloride. To 
avoid these reactions it is necessary to use a cement which 
is, as far as possible, impermeable, and which must, con¬ 
sequently, contain only the smallest practicable proportion 
of nlumina. . 

For examination of cements as to their applicability for 
marine structures, the author recommends mixing samples 
with increasing amounts of gypsum, with and without the 
addition of sand, and forming briquettes of the mixture. 
The briquettes are immersed in fresh water, and after 7 and 
28 days respectively, examined with regard to alteration of 
form and tensile strength, lie the addition of gypsum, the 
formation of the alumina-liine-gypsnm compound is so 
accelerated that in the short period of time mentioned, tho 
action of the latter on the volume and strength of the 
cement becomes perceptible.—A. S. 

English Patents. 

Coating or Impregnating Pasteboard and the like for 

Hoofing and other Purposes; Compositions fir -, 

also applicable for Coating the Walls of Buildings and 
for other Purposes. L. Kerkow, Gross-Buchholz, Ger¬ 
many, Eng. Pat. 6502, Mar. 17, 1202. 

The pasteboard or other substance is impregnated with a 
composition consisting of colophony and “ neutral yelk,” or 
of a mixture of resins with fats not readily saponifiable 
(e.g., cholesterol fats). Linseed oil earnauba wax, or 
magnesium oxychloride may be added as required to the 
composition, which is stated to offer great resistance to 
acids and alkalis, and not to melt in the sun.—C- A. M. 

Marble (Statuary), Ony.r Slone, Polychromatic Materials, 
and the like; Manufacture of an Improved Composition 

forming an Imitation of -. L. A. llenumel, Toulouse, 

France. Eng. Pat. 18,476, Aug. 22, 1902. (Under 
Internal. Conv., Feb. 22, 1902). 

Alum, barium sulphate, and water are mixed together in 
suitable proportions (e.y., 1,000.10—100:100), with tbe 
addition of colouring matter or fragments of insoluble 
substance. The alum is dissolved in warm water and 
boiled, the barium salt is then added, mixed with a little 
water and colouring matter. The mixtuie is evaporated 
until it has lost 3 per cent, of its original weight, and is 
then cooled and stirred until pasty, when pasty coloured 
substances and fragments may be added to produce marb¬ 
ling. The mixture may be run into a mould painted 
internally with several layers of collodion. Or 10 parts of 
alum, dissolved in 1 of water may he poured into a mould 
while the mixture is still very liquid aud coloured fragments 
of alum may he added, and the whole allowed to cool. 

— W. G. M. 

Kilns or Furnaces; Upright [Cement], H. Hauenschild, 
Berlin. Eng. i’at. 241, Jan. 3, 1902. 

Kei.atbs to the method of charging. The ceutral portion of 
the kiln is filled with the material (cement, &c.) to he 
burned, and the fuel is charged around the same. In a 
method illustrated, a ring of the material is packed against 
the kiln wall, then a ring of the fuel, and finally the centre 
is filled with more material. A movable hollow pattern or 
mould may conveniently be employed for charging. ^ 

United States Patent*. 

Stone ; Process of Manufacturing -. J. C. McClena- 

han, Coldwate’r, Mich. U.S. Pat. 711,436, Oct. 14, 1902. 

Th* process consists essentially in moulding a liquid stone 
composition in presence of a hardening finical solution, 
e.g., a mixture of sulphuric aoid, alum, and lime-water. The 
face of the mould is coated with a granular, silicious 
material (sand), with or without addition of colouring 


mutter, and this coating is saturated with the hardening 
solution. Tbe liquid stone composition is then poured in, 
and lifter the stone has set, tbe residual coating of hardening 
material is removed.—A. S. 

Sand Bricks ; Apparatus for Making -. L. T. Leet, 

Montreal, Canada. U.S. Pat. 714,807, Dee. 2, 1902. 

In the manufacture of bricks from sand, the lime is slaked 
by means of steam. The slaking is effected in a closed 
box contained in a cylinder capable of sustaining great 
pressure, this box being provided with a partition screen or 
grid in its upper portion, with perforations above the grid 
for admitting steam, and with means for preventing admis¬ 
sion of water of condensation.—A. S. 

Cement; Art of Manufacturing — . It F. Wentz, 
Nazareth, I’a. U.S. Pat. 714,842, Dec. 2, 1902. 

A ntooESs of burning cement by means of coal dust 
injected into the kiln with an air-blast, the heat of the 
finished clinker being utilised, as well as tho heat radiated 
or conducted from the walls of the furnace, to raiso the 
temperature of the fuel and of the air-blast, which, together 
with the steam produced by the cooling and disintegration 
of the highly-heated clinker by means of water, are injected 
together into the furnace.—L. A. 

Cement; Apparatus for the Manufacture of K. F. 

Wentz, Nazareth, Pa. U.S. Pat. 714,843, Dec. 2,1902. 

At tile lower end of a rotary kiln, a chamber is placed, 
through which tho highly-heated clinker is discharged. 
This chamber contains a series of cones and hoppers for 
the purpose of imparting a zigzag direction of movement 
to the falling clinker, which is cooled by water admitted 
through perforated rings of piping underneath the hoppers, 
and falls out of the lower end of the chamber more or less 
disintegrated and ready for grinding. Air, blown in at the 
bottom of the chamber, takes up tho boat from the clinker, 
and, mixed with the water vapour, is injected into the kiln 
through a nozzle which also conveys the coal-dust fuel, the 
latter having been previously heated by passing through 
tubes around which the heated air is conducted on its way 
to the nozzle. A further supply of heated air is drawn 
through channels formed in the firebrick easing of the kiln. 

—L. A. 

French Patent. 

Impregnation [ Wood, fcc.] ; Process of -. Ilulsberg 

etCie. Fr. Pat. 319,758, March 19, 1902. 

See under V,, page 25. 

X.-METALLUEGY. 

Zinc Cold Slimes ; Lead Smelting of -. P. S. Tavener. 

J. Ghent, and Metall. Soc. of S. Africa, 1902, 3, [6]. 
70—78. 

The precipitato from the zinc boxes is pumped into a 
filter-press at the time of the ‘ clean-up,’ and the residual 
fine zinc at the bottom of the clean-up tub is allowed to 
drain in a heap for about half an hour on one side. The 
press cakes and fine zinc arc then placed on trays in a 
drying oven for 15 minutes, care being taken to keep the 
two products separate. The warm slime from the oven is 
rubbed through a sieve with four holes to the linear inch, 
weighed, the fluxes which have been previously mixed added, 
aud the whole again sieved to ensure thorough mixture, aud 
shovelled into a reverberatory furnace. Then the fine zinc 
is similarly treated and charged on to the top of the slimes, 
in order to prevent dusting, and to ensure that the largest 
proportion of litharge is at the top. The fluxes used may 
be as follows:—Slime, 100 parts by weight; PbO, 60; 
assay slag, 10—15; slag previously used, 10—15 j add 
SiO* 5—10 parts by weight ; or fine zinc, 100 ; 
PbQ». 1JQ; and slag, 20 parts by weight. The slag 
used contains precious metal which is otherwise wasted, 
and. old clay liners and other objects more or less charged 
with gold may also be added with advantage. A tew. 
trials on a small scale are made to determine. the 
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proportions of the flux, but about 30 per ceut. less slag 
may be safely used in the reverberatory furnace than is 
indicated by the crucible trials. Sawdust is added to 
the slimes charge, to the extent of 1 per cent, of the 
litharge used (or of H—2 per cent, if the latter be more 
than 60 per cent.) The fine zinc is itself a sufficiently 
good reducing agent, and requires no sawdust. lU’he charge 
in the furnace is heaped up on the centre of the hearth, 
so that no particles may remain on the sides above the 
slag-line. The whole is then covered, first with a layer of 
litharge, ami then witli a light covering of easily fusible 
slag. The furnace being charged during one day, a 
night-shift man lights a slow fire at 3 a.m. to dry the 
charge. At 5 a.m. the damper is opened and the fire 
urged, and by 5.30 the furnace is at a smelting heat, By 
9 or 10 a.m. the charge is reduced, sweepings from 
the cyanide works or smelting room, and any slag 
requiring re-smelting, are now added and melted inj the 
whole is well-rabbled, and sawdust is thrown in to reduce 
the litharge in the slag. This is repeated until, by 
inspection of a sample removed on a rabble, the slag is 
found to be clean. The slag is now rtm oil into pots 
through the slag door. This door, which is 4 ins. above 
the centre of the lead hath, is at the outset banked up with 
A-in. cast-iron plates bedded in fireclay one above another, 
in tapping the slag, the several plates are removed one by 
one. When no more slag runs from the furnace, as ntucli 
as possible of the remainder is removed by rabbling. 
When only a thin layer remains, the fire door is opened 
and a little lime is added, to render the molten slag more 
viscid. The latter is then pulled off, leaving a clean lead 
surface. Any zinc remaining in the lead will readily oxidise 
at the bright red heat at which the bath now is The lead 
is next stirred well, a ladle sample is taken (this sample is 
absolutely reliable), anil the metal is tapped. The lead 
should he quite soft, and. if the charge has been correctly 
calculated, should not contain more than 8, or at most 10 per 
ceut. of gold. The base bullion is then cupelled, and the 
fine gold remaining oil the hearth at the end, is re-fused 
in crucibles, and run into bars. The furnace and cupels 
are described and figured. The advantages of the process 
are fourfold. (1) There is a saving in the cost of smelting. 
It is estimated that the treatment of the zinc with sulphuric 
acid in l!i ■ ordinary process costs from Id. to Sr/, per ounce 
of fine gold smelted, and that the smelting cost of the 
product is 4d. to tiiexclusive of labour and furnace repairs 
This is equivalent to a total cost of Is. per ounce by the old 
process. By the new process the cost should not exceed 
3d. per ounce. (2) There are no hy-jiroilucts, which arc 
commonly a source of loss. (3) There is Icsr liability to 
loss in handling. (4) More gold is actually obt'iined from 
a given material by the new than by the old process. 

—W. G. M. 

Metallurgical Purification Process [Copper Matte], 

Thofehru and St. Seine. Oesterr.-Zeits. f. Berg- u. 

Iliittenw., 50, 584. 

A mixture of air, superheated steam, and sand (or other 
silicions material) is blown on to the surface of a bath of 
molten matte or crude metal in a reverberatory furnace. 
The metals to bo removed in the zone of action of the 
tuyires, are rapidly oxidised and scorified, without any 
mingling of the slag with the bath, the action of the blast 
being to drive the slag towards the skimming doors, aud 
keep the surface of the molten metal uncovered. In the 
concentration of matte containing 33 per cent, of copper, a 
rather large proportion of silica is used at first in the blast. 
Most of the iron is slagged and the sulphur expelled as 
sulphur dioxide in about six hours from a charge of 50 tons. 
The bath contains now about 80 per cent, of copper. In 
order to slag the remainder of the iron and burn the last of 
the sulphur, the proportion of sand iu the blast is reduced, 
or sand is added intermittently; antimony, arsenic, 
phosphorus, &c., are converted into volatile products by the 
hydrogen formed from the steam, and are thus removed. 
The molten bath finally contains about 99 per cent, of 
copper. If the matte under treatment be auriferous, the 
gold contents oolleet in the copper first separated, and it 
u stated that if the first tenth or eighth part of the copper 
be tapped off, almost all of the gold trill be found therein. 


The process 'may also be used for the refill log of black 
copper and of nickel matte. Furnaces of large size ean be 
used, and it is possible to refine charges of 100 tous or more 
in a comparatively short time.—A. S. 

Lead; Loss ofi -, in Rousting Plumbificrous Blende. 

K. Slimier. Ilerg- u. Huttonm. Zeit., 1902, 61, [43], 
561. 

Tuts author has previously determined the loss of silver by 
volatilisation in the roasting of zinc blende (this Journal, 
1902, 616), and has now determined the loss of lead uuder 
similar conditions. The following results were obtained:_ 
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In roanting, the lead sulphide is converted into lead sulphate 
and lend oxide, and these compounds react with undecomposed 
sulphide, witli the formation of sulphur dioxide aud metallic 
lead. The latter volatilises, hut is partially recovered in 
the dust chambers of the furnuee, in the Glover-tower acid, 
and in the slime of the acid chambers.—A. *s. 

Minerals; The. Itrigwtting of -. K. Schorr. 

Kng. and Mining .1., l'JOJ, 74, [ -1], <>73. 

In making ore briquettes, from 1 to 6 per cent, of milk of 
lime is generally used as a binding agent. The materials 
must he thoroughly mixed and kneaded together, and if 
this operation be properly carried out, only a comparatively 
low pressure will be required for the production of good 
solid briquettes, which, after being dried in the air for six or 
eight hours, or in hot-air chambers for a shorter period, are 
ready for use. A good briquette should ho sufficiently solid 
to allow of being transported, without excessive breakage 
or dust, a few hours after being made, and it should retain 
its shape in the furnace until fused, bo as to create as little 
Hue-dust as possible. In the United States, the total coat 
of briquetting is stated to he from O'Go to I*Ufj dols. per 
ton of briquettes. 

In the manufacture of artificial building stones, tiles, 
grindstones, and emery and polishing wheels, magnesia 
cement is mostly used as a binding agent. Jly the use of 
about 0 per cent, of a mixture of the following composition : 
magnesium chloride (45 per cent.), 30 parts; magnesia 
(1)3 per cent.), 30 parts; and water, 60 parts; very solid 
blocks are obtained, which harden thoroughly iu a few 
hours.—A. S. 

Lead in Furnace Slays ; Determination of -. 

U. fSvoboda. 

See under XXIII., page 46. 

Manganese in Minerals ; Determination of —. 

M. Dittrich. 

See under XXIII., page 46. 

English Patents. 

Steel ) Manufacture of -. h. V. Pratis, Turin. 

Eng. Pat. 6728, March 19, 1902. 

The manufacture of steel by melting cast iron with magnetic 
oxide of iron, obtained by dissolving finely-divided iron in 
sulphuric acid and igniting the ferrous sulphate so formed. 
The addition of aluminium after the magnetic oxide is also 
claimed.—J. T. 1). 

Spent Iron Pickling or Cleaning Liquors, or other 
Solutions containing Sulphate or Chloride of Ironi 

Treatment of -, for obtaining Sulphate or Chloride 

of Iron or other useful Products therefrom. 1\ B. 
Crowley, Wakefield. Eng. Pat. 7832, April 8, 1902.' 

The spent liquors are boiled with iron waste, and, when 
sufficiently concentrated, are allowed to crystallise in 
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lead or lead-line! conical vessels. The inothor-liquor is 
returned to the boiler for retreatment in the same way 
(additional acid being in some eases added), and the process 
is repeated as often as necessary. To obtain a liquor 
directly serviceable in dyeing, the solution is concentrated to 
60°—100° Tw. over the iron waste, and is run into a vessel 
in which, while boiling, a suitable nitrate is added until the 
colour changes. The cleared liquor may bo used as a 
mordant; or, if “ black liquor ” he required, it may be 
heated with acetic acid or an acetate.—K. S. 

Ores j Apparatus for Pulverising and Amalgamating -• 

Redruth Foundry Co., Ltd., and T. II. Tregoning, 
liedruth, Cornwall. Eng. Pat. 25,G98, Dee. 1G, 1901. 

The pan of the apparatus has a fixed grinding surface, 
which acts in conjunction with a rotary perforated grinding 
ring. The ring is automatically raised and lowered for 
effecting the lied of the ore, the admission of water or 
mercury being regulated by adjustable gratings or the like. 

—U. A. 

United States Patents. 

Briquetting Iron-bearing Substances. J. II. Long, 
Chicago, Assignor to Chisholm, lioyd, and White Co., 
III. U.S. Pats. 711,059 and 711,060, Oct. 14, 1902. 

The briquettes are composed of 95 parts of iron-bearing 
substance, 2J parts each of lime and of sodium chloride, 
the latter rendered non-deliquesoent by addition of one- 
eightieth of one part of sodium carbonate. Tho soda is 
added to strong brine, which is then heated (to effect the 
required chemical reactions), cream of lime is added, and 
then the iron-bearing substance, all being in the indicated 
proportions, prescribed quantities of water being used in 
forming the brine and cream of lime. The briquettes 
formed by compression are dried—K. S. 


Converter ; Continuous ——. G C. Carson, Redding, Cal., 
Assignor to F. Hurst, Keddinp, and A. Miller, 
Washington, D.C. U.S. Pat 714,451, Nov. 25, 1902. 

The converter is described in' the preceding abstract of 
U.S. Pot. 714,450, but may have four or five compartments. 

—J. T. D. 

Iron and Steel; Apparatus for Manufacture of -. 

G. J. Snelus, Frizington, England. U.S. Pat. 714,616, 
Nov. 25, 1902. 

See Eng. Tat. 12,950 j this Journal, 1902, 11133.—J. T. D. 

Alloy; Metallurgical Product or -. [Manufacture of 

Steel.} J. Stevenson, jun., Sharon, Pa. U.S. Pat. 714,618, 
Nov. 25, 1902. 

An alloy containing manganese (68 per cent.), phosphorus 
(25 per cent.), carbon (5 per cent.), and impurities, 
including iron (2 per cent.), or other proportions to effect 
the re-manganising, re-pbosphorising, and rc-carburising of • 
steel at one operation.—J. T. 1). 

Gold, Fine, and Sulphurets; the Saving of . . F. M. 

Graham, San Josti, Cal. U.S. Pat. 711,047, Oct. 14, 
1902. 

A ntoiT.ss for amalgamation, which consists in passing the 
stream of pulp over a stream of mercury moving in tho 
opposite direction, the object beiDg to extend the time 
during which the heavier particles of the pulp remain in 
contact with the mercury, and further to carry back the 
sulphurets floating oa the surface of tho mercury against 
tho current of pulp.— J. H. C. 

Precious Metals; Apparatus for Extracting -, from 

their Ores. II. Smith and P. C. drown, Salt Lake City. 
U.S. Pat. 711,286, Oct. 14, 1902. 


High-Tungsten Steel. G. H. Hrown, Reading, l’a., 
Assignor to Carpenter Steel Co., New Jersey. U.S. 
Pat. 714,139, Nov. 25, 1902. 

Tungsten steel, containing 15— 30 per cent, of tungsten, 
with or without 1—3 per cent, of chromium, is made by 
melting steel with tungsten or ferro-tungsten, or by any of 
the processes for making ordinary tungsten steel with 
lower percentages of tungsten. The advantages of tho 
metal are to be found in its increased density, its very high 
melting point, and its high tenacity, all of which characters 
fit it for making projectiles.— J. T. D. 

Converter. G. C. Carson, Redding, Cal., Assignor to 
A. Miller, Redding, and F. Hurst, Washington, D.C. 
U.S. Pat. 714,449, Nov. 25, 1902. 

The converter is essentially described in the following 
abstract of U.S. Pat. 714,450.—J. T. D. 

Metal [/ron] ; Process of Treating -. [Converter 

with both Acid and Basic Linings .] G. C. Carson, 
Redding, Cal., Assignor to F. Hurst, Redding, and A. 
Miller, Washington, D.C. U.S. Pat. 714,450, Nov. 25, 
1902. 

The molten metal is fed direct (from a blast-furnace, for ! 
example) into a converter, broad above, narrow below the ! 
tuyere line, and provided with overflow arrangements for \ 
slag. The length of the converter is divided by transverse i 
walls with openings in such a way that the metal is i 
gradually and automatically worked from entrance to exit, J 
leaving each compartment at the bottom and entering the j 
next at. the top. The converter is provided with tuyeres | 
along its'whole length. In treating pig-iron, the first 
compartment is acid-lined, and here the carbon and silicon 
are burnt out, the treated iron simulating below the 
tuyere line, and being no longer unnecessarily exposed to 
the blast. The metal then flows into the basic compartment 
where phosphorus is removed, and is ultimately delivered 
quite clean and free from elag.—J. T. D. 


| The ore is lixiviated in a revolving barrel provided with 
pipes entering axially through stuffing boxes for the supply 
of steam, air and solvents, and for the expulsion of air or 
gas.—J. H. C. 

Quicksilver Furnace. R. Scott, San Jose, Cal. U.S. Pat. 
710,897, Oct. 7, 1902. 

i IIbaokkts are built into the walls of the furnace and are 
formed with protruding upper edges. Tiles rest on the 
inclined surfaces of the brackets and are provided with lips 
which slip over the edges of the brackets, and key-bricks are 
built into the wall, resting on the upper edges of the tiles. 
The tiles are so set, inclined downwards, from opposite 
neighbouring walls of tbo furnace, as to deflect the vapours 
into a sinuous downward course. (See also U.S. Pat. 
699,822 ; this Journal, 1902, 977.)—E. S. 

Metallurgical Furnace. P. Meehan, Lowellville, Ohio. 
U.S. Pat. 711,062, Oct. 14, 1902. 

The furnace for treating molten metal is barrel-shaped, 
having an open neck at each end. Heating pipes, with cup- 
j shaped ends are provided, mounted pn pivots to swing on 
vertical planes, and connected with reversible regenerative 
furnaces. The heating pipes can be connected to and dis¬ 
connected from the open necks of the furnace. The barrel 
is mounted rotatably on a frame and is provided with 
mechanism for tilting the frame, about the trunnions. One 
of the adjustable pipes has an opening in its end on the 
lower side, to permit tho escape of slag.—K. S. 

Furnace for Roasting Ores. T. Edward, Ballarat, Australia. 
U.S. Pat. 714,464, Nov. 25, 1902. 

In combination with a tilting ore-roasting furnace, a 
hollow rabble therein having a hollow ste u, is claimed, 
and also means for rotating this stem and rabble. A water- 
supply and discharge pipe are connected with this hollow 
stem, these being so arranged as to i ermit of the tilting of 
the furnace.— J. T. D. 
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Jin jot-] Heating Furnace ; Continuous - H. B. A. 

Reiser, Edge wood Park, Pa. I T .S. Pat. 714,710, Deo. S, 
1903. 

A long heating furnace in mounted on openwork supports, 
giving access to the bottom, nnd to the mechanism con¬ 
nected therewith. The bottom is made to move continuously 
in one direction at any desired speed. It is made dish¬ 
shaped in cross-section" and carries the ingots vertically . 
from end to end of the furnace. The bottom is sealed to 
prevent loss of heat, and the rollers and moving ports 
beneath it are sprayed with cooling liquid. A sctics of 
folding doors at each end, opened by the ingots themselves 
and automatically closing behind them, serves the purpose 
of an air-lock. The furnace is fired at one end and has a 
flue at the other.— W. G. M. j 

Tap-hole Play. A. Dickey, Buffalo, N.l. U.S. Pat. 
714,159, Nov. 25, 1902. 

A conic, ti. plug of paper-pulp, sawdust, or other “ re¬ 
constructed ” cellulose-like material, which when inserted 
into the tap-hole of a converter or other container lor 
molten metal, becomes, when the metal eDters, carbonised 
at its inner end, partly decomposed at its centre, and 
remains undecomposed at its outor end. It is thus readily 
removable, and a new plug can be readily inserted, without 
using any force which might damage the tap-hole or 
adjacent parts of the converter.—J. T. 1). 

Slag Steam deaeratin'. Ij. D. Copeland, Assignor to 

G. Mitchell, Cos Angeles Cal. U.S. Pat. 711,290, 
Oct. 14, 1902. 

Tuts slag steam generator consists of a pair of cylindrical 
vessels connected by a narrow neclt, hour-glass fashion, 
yiag is charged into a small pot-shaped vessel in the top 
part of the upper vessel, which is then iuverted to drop its 
contents into the water, the granulated slag being removed 
at the bottom of the lower vessel through an appropriate 
valve.—J. II. C. 

Slag Steam Generator. 1,. 1). Copeland, Assignor to 

G. Mitchell, Cos Angeles, Cal. U.S. Pat. 711,291, 
Oct. i :. 1902. 

Tilts slag steam generator is similar to that described iu the 
preceding abstract, except that the slag pot discharges at 
the bottom instead of by being inverted, and that the 
discharge arrangement for the granulated slag is diflerent. 
(.Sec also IJ.S. Pats. 711,331, 711,332, 711,333; this 
Journal, 1902, Mol.)—J. II. C. 

Zinc; /extraction of -, from 7.ine Shimmings. ICC. 

Meister, St. Coins, Mo. IT.S. Pat. 714,502, Nov. 25, 
1902. 

Tilts zinc shimmings (from the process of galvanising iron) 
arc treated with a caustic alkali or alkaline earth (preferably 
litne) and water, so as to convert the zinc compounds into 
oxide, which is then, cither after separation by ileeautution 
from the other substances produced, or without such sepa¬ 
ration, treated by reduction with carbon for the recovery of 
the zinc. The ammonia formed from the ammonium 
chloride present, and the calcium chloride produced in the 
reaction, may be recovered.—J. T. D. 

Zinc ; Extraction of --, from Zinc Shimmings, li. C. 

Meister, St. Cauis, Mo. U.S. Pat. 714,503, Nov. 25, 
1902. 

Skb preceding abstract. The use of alkali carbonate 
(preferably sodium carbonate) is claimed; this converts 
into zinc carbonate all zinc compounds in the skimming*, 
except the oxide. This oxide, with the carbonate produced, 
is smelted for zinc.—J. T. D. 

Zinc Sulphide Ores; Treating -. J. C. Clancy and 

h. W. Mainland, Sydney, N.S.W. U.S. Pat. 715,023. 
Dec. 2, 1902. 

Thb crushed ore is mixed with lead sulphate and roasted at 
a temperature insufficient to volatilise the lead present in 


the charge The roasted ore, while still very hot, is run 
into dilute sulphuric acid, which is thus raised to the 
boiling point, the mixture being kept agitated. When the 
zinc has thus been dissolved, the mixture is run over con¬ 
centrating tables to recover the lead. The lead oxide is 
converted into sulphate aud is ready for use again. The 
tailings are run into settling tanks ; zinc is then extmoted 
from the separated liquors and silver and lead fVom the 
residue.—W. G. M. 

Ores; Extending Metal from Complex -, or Sulphides. 

J. C. Clancv anil I,. W. Murslnnd, Sidney, N.S.W. 
U.S. Pat. 715,024, Dec. 2, 1902. " . 

Tub ore is mixed with lead sulphate, in quantity sufficient 
to react with the metallic sulphides present; the mixture 
is treated in a blast furnace, so that the lead, zinc, nnd 
other volatile matters may be expelled as fume, which is 
treated with a dilute sulphuric acid spray after leaving the 
furnace in order to sulplmtise tho oxides. The sulphate and 
the liquid furnace-products are then treated by any of the 
ordinary methods.— W. G. M. 

Metals from their Ores; Process of Obtaining -. 

N. S. Keith, Arlington, N.J. U.S. Pat. 714,914, Dec. 2, 
1902. 

Tint crushed ore is mixed with finely-divided carbon und 
heated in a reducing atmosphere to the temperature of 
fusion of the ore-particles only. After cooling, the reduced 
metals tire separated by mechanical concentration. 

-W. G. M. 

[German Silver] Scrap Metal; Method of Treating -. 

J. M. i VUonnor, Assignor to Connorite Manufacturing 
Co., both of Port Washington, Wis. U.S. Pat. 715,211, 
Dee. 2, 1 >02. 

Tilt: scrap is melted with from 1 to 20 per cent, of lead 
until the fused mass is homogeneous. A small quantity 
(less than 10 per cent.) of aluminium is then added and 
the charge is poured. The resulting alloy should be white, 
mullcable, and readily machined.—W. G. M. 


XI,—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—-ELECTRO-CHEMISTRY. 

Potassium Chlorate; Electrolytic Reduction of — 

G. II. Burrows. J. of l’liys. Client., 6, 417—42C. 
Chem. Centr., 1902, 2, [23], 1378. 

Bv the electrolytic reduction of potassium chlorate solution 
with employment of copper electrodes, ninl without separa¬ 
tion of tile electrode spaces, a yield of nearly 200 per cent, 
(calculated from the amount of electricity passed) is easily 
attained. Temperature and concentration of the electrolyte 
have little influence. The yield is favoured by a high 
current density at the anode, but is independent of the 
current density at the cathode, Free alkali considerably 
reduces the yield. From the results of experiments made 
with a view of determining tho role of tho copper in the 
attainment of such a high current yield, the author con¬ 
cludes that the phenomenon is analogous to that observed 
by Binz in the electrolytic reduction of imligo (this Journal, 
1398, 759, 1141), and that it is connected with the solution 
of copper at the anode. In no case was spontaneous 
decomposition of the chlorate observed, and the chlorate 
appeared to be converted directly into chloride.—A. S. 

Formic Acid, Oxalic Acid, and Potassium Carbonate ; 

Electrolysis of -. F. Salzer. Zeits. f. Kioktrochem. 

1902, 8, [49], 893—903. 

This is an attempt to elucidate the reactions which take 
place at the anode during the electrolytic oxidation of 
organio compounds. Formic and oxalic ucids were specially 
chosen on "account of their ready oxidation to carbon 
dioxide. Both polished and platinised platinum anodee 
were employed. With the former the P.D. of the cell was 
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invariably higher (compare thin Journal, 1902,1235-—1236), 
hat at present no satisfactory explanation of the difference 
can be given. 

With regard to the electrolysis of potassium carbonate, it 
■was found that the percarbonate was most readily formed 
in neutral solution, and that an excess of hydroxyl ions or 
the presence of bicarbonate was unfavourable to the pro¬ 
duction of percarbonate. The yield of this substance was 
nlio very much reduced when platinised anodes were 
employed. The results of twenty-five experiments, unuer 
different conditions, are given in as many tables, along with 
two sheets of curves.—J. S. 

Porcelain for Electrical Purposes; Composition of -. 

A. S. Watts. 

See under VIII., page 27. 

Enolish Patents. 

Insulating Material for Electrical Purposes. R. W. 
James, London, from the Mica Insulator Co., New York. 
Eng. Pat. 24,012, Nov. 26, 1901. 

Aitfrnate layers of oxidised linseed oil, mixed with about 
one-fifth of its weight of gum copal and dissolved in benzine, 
and of the thinnest obtainable flakes of mica, laid so as to 
overlap one another, are built up on a heated plate until a 
sheet of the desired thickness is obtained. The compound 
sheet is lightly pressed to expel air, without squeezing out 
the adhesive substance, and is then dried at a temperature 
rising from ion 0 to 400'h. It may he improved by 
applying external layers of tissue paper covered with the 
solution of dissolved oil. Each one-thousandth of an inch 
in thickness will resist 1,500 volts. M. .T. S. 

Electric Cells or Batteries. H. II. Lake, London. Proin 
the Socictc Anon. “ Lc Carbone,” Pans. Eng. I at. 
4254, Feb. 19, 1902. 

The depolariser is contained in a vessel having its walls 
constructed of the same material as that constituting the 
electrode with which it is to be used, and means are pro¬ 
vided whereby, after charging the vessel, it can be readily 
detached when requiring to be recharged. I he terminal ot 
the electrode is connected to the electrode itself and is not 
mounted on the vessel, so that it remains undisturbed 
during the attachment and detachment of the vessel. 

— (j. Jrl# iv. 

Accumulator Plates; Composition of Electrolytes for 

Formation of -. K. Sandhagen and J. I.firgen, 

London. Eng. Pat. 19,713, Sept. 9, 1902. 

An electrolyte is used containing 12 grins, of sodium 
sulphate, i grin, of glycerin, and 1 grin, of potassium 
hydroxide to 1 litre of water. In this solution a positive i 
plate is formed in 30 hours with a current density of from 
J to 1 amp. per sq. decim.— W . G. M. 

United States Patents. 

■ Storaae -S. Laszczynski, Assignor to 

T. von Michaiowski, both of Berlin. U.S. Pat. 714,201, 
Nov. 25, 1902. 

The negative electrode Is nickel oxide, the positive a 
spongy-zinc plate, and the electrolyte a solution of 
potassium, sodium (or other suitable) aluminato. This 
solution is capable of conducting the current, but not of 
dissolving the sponge-zinc electrodes after discharging.^ 

Cell i Electrolytic -. M. C. Rypinski, Schenectady, 

N.Y,- Assignor to Gen. Elect. Co., N.Y. U.S. Pat. 
714,400, Nov. 25, 1902. 

The electrolytic cell has electrodes, in an electrolyte con¬ 
taining a salt of an organic acid. ^)ne of these electrodes 
“ay be of aluminium. A cell with at leasf one aluminium 
electrode in a solution of, or containing, Rochelle salt is 
also claimed.—W. G. M. 


Battery Depolariser. C. E. Lockwood and W. 0. Banks, 
both of New York. U.S. Pat. 714,590, Nov. 25, 1900. 
The depolariser consists of iron particles coated with copper 
by electro-deposition, the superficial layer of copper being 
subsequently oxidised. W. G. M. 

Spongy-lead riatesfor Secondary Batteries; Manufacture 

u f' _. n. W. Butler and J. H. May, Assignors to 

.1. I. Courtenay, all of London. U.S. Pat. 715,016, 
Dec. 2, 1902. 

A paste of lead oxide and powdered carbon, or other 
suitable organic substance capable of being decomposed and 
oxidised by electrolysis, is applied to a grid or support, and 
subjected to the action of the electric current in “ a forming 
solution,” the current being first applied while the element 
being formed is attached to the positive pole of the source 
of electricity, so as to oxidise the organic substance, or any 
desired portion of it, and convert the lead oxide into porous 
peroxide. The current is then passed in a reverse direction 
to reduce the porous peroxide to spongy lead.—G. H. R. 


srite ” and “ Kcrite " [ Insulator ] ; 
VV. R. Brixey, Seymour, Conn. 


Manufacture 
U.S. Pats. 

” is made by 
, sulphur, and 
is converted 
and vulcanis- 
for use as a 


“ Crude Kerite 
of -. VV 

714,858 and 714,8511, Dec. 2, 1902. 

According to the first patent “ Crude Kerite 
heating together coal tar, asphalt, linseed oil, 
talc i and in the second patent, this material 
into “Kerite”by mixing it with india-rubber 
ing the whole. The composition is intended 
dielectric.—E. II. L. 

Fkench Patent. 

Insulating Material for Electrical and other purposes. 
Basenan. Er. Pat. 320,198, April 4, 1902. 
Aspiialtum, purified by heating fur several days out of 
contact with air (72 hours at ICO" (1. sufficing if the 
asphnltum be of best quality), is mixed with petroleum (in 
the proportions ot from 7:3 to 4:6 according to the uses 
of the product), followed by 1 per cent, of aluminium 
hydroxide dissolved in a minimum of acetic acid, and finally 
by au addition of about 7 per cent, of colophony and 8 per 
cent, of alkali. The whole is kept liquid by heat for some 
time, with continued stirring, and is then allowed to cool. 

The product softens at about 70 C., hardening rapidly on 
re-cooling, and is proof against the action of strong oi 
weak acids, alkalis, and water or sea water. G. S. 

! ( b.) —ELECTRO-METALLURGY. 

Ores; Electrical Separation of - from Gangue. 

D. Negreano. Comptes Rend., 135> [24], 1103. 

A metallic plate has a disc cut from its centre, and the 
two portions, insulated, are counected respectively with 
the positive and negative poles of a WimshurBt electrical 
machine. The crushed ore and veinstone are blown through 
a perforated wooden disc on to the metallic plate, when the 
ore collects on the one portion (say the disc) and the 
gangue on the other. The author has in this way separated 
on the small scale, malachite and ferric and ciipnc oxidei 
from a siliceous matrix, limonite from a quartzose rook, anc 
pyrites from lignite.—J. T. D. 

Enolish Patents. 

Toughening or Annealing Steel, Iron, and other Metals 
W. F. L. Frith, London. Eng. Pat. 23,939, Nov. 25,1901 

Tint metal articles are heated in a closed receptacle charge! 
with mercury vapour, or with other gas or vapour, tin 
receptacle and its contents being allowed to cool slowly 
An electric current may be passed through the meta 
articles while they are enclosed. Reference is made «' 
Eng. Pat. 13,352, 1900; this Journal, 1901, 1218.—E. b. 

Titaniferous Ores; Treatment of—W. L. Wis‘ 
London. From C. H. Homan, Christiania. Eng. Pa 
23,840, Nov. 28, 1901. 

Titaniferous ores are heated with carbon in an electri 
furnace, and the reduced iron is run off ; the remamm 
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titanic acid it then subjected to the action of air or nitrogen 
at a high temperature to obtain “ nitrogenised titanium.” 
If lime te added to the ore, the residual charge is treated 
with a nitrogen blnat and with aluminium to reduce the 
titanic acid, and form titanium nitride and calcium alumi 
nate. To obtain. artificial rutile, titanic acid, obtained as 
described, is subjected to an oxygen blast, and suitable 
colouring materials are added.—E. S. 

Ores, Slimes, and the like ; Electro-Magnetic Treatment 

I °f - ,/or Separating their Constituents. (1. Leuschncr, 

F'riedrichssegen au dcr Lahu. Eug. I’at. 17,380, Aug. 7, 
i 1902. 

* Thu working surface of a percussion table or other 
V suitable wet ore-dressing device (or n layer immediately 
£ beneath this surface) is made of a magnetic material which 

' may be rendered more or less magnetic at will by means of 

* wire coils connected with a dynamo. fn this way the 
? flow of magnetic particles over the surface of the table or 
i hearth is made more sluggish and separation from nou¬ 
s' magnetic particles is facilitated.— W. (1. M. 

' i 

1 United States Patents. 

2 Metals from Solutions containing same; Apparatus for 
l Separating . S. T. Muffly, Powdre, Georgm, 

* Assignor to H. I’yatt, New York. U.S. Put. 71I,5‘.)8, 
\ Nov. 29, 1902. 

■' A Nt MHKtt of similar electrolytic cells are placed end to 
end, cascade fashion, with an inlet pipe for the electrolyte 
f at one end, an overflow from each ceil to the next, and a 
. reservoir at the other end to receive the spent solutions. 

5 The several cells have their own separate batteries anti 
connections. Each cell has twit compartments separated by 
a transverse partition which does not extend to the bottom. 
Within the larger of these is an iron (or other metal) 
anode, and separated therefrom by a glass or porcelain 
partition that does not reach to the bottom, a mattress 
cathode, consisting of a cellular porous carbon plate, sur¬ 
rounded first by a filiform packing of zinc or lead, and thou 
by a porous carbon casing, enclosed in fabric. Beneath the 
cathode is a pipe through which air can be passed info the 
electrolyte.—W. G. M. 

Metals from Solutions containing same ; Process of Precipi¬ 
tating -. S. T. Muffly, Bowilre, Georgia, Assiguor 

to li. Pyatt, New York. IJ..S. Pat. 714,599, Nov. 25, 
1902. 

Soujtions of alkali-metal cyanides, bromides, chlorides, or 
hyposulphites containing metals (especially cyanide solutions 
of gold and silver) are treated electrolytically in the appa¬ 
ratus specified in U.S. Pat. 714,598 (see preceding abstraet). 
The solution and air are used warm.—W. G. M. 

Copper and Nickel; Electrolytic Separation oj -. 1), H. 

Browne, Assignor to the Canadian Copper Co., both of 
Cleveland, Ohio. U.S. Pat. 714,861, Dee. 2, 1902. 

CorpRK-NiOKKL matte is treated to form a copper-nickel 
alloy practically free from sulphur by subjecting it to 
chlorine and to a solvent for cuprous chloride introduced 
concurrently i to the mass, but at different levels. The 
solution of copper and nickel chlorides thus f. ruled is 
electrolysed, aiet the copper deposited, leaving a residuary 
solution of nickel chloride which is further electrolysed, tho 
nickel being th is deposited and the chlorine separated. The 
steps iu the process may be varied.—G. H. R. 


XII.-FATS, FATTY OILS. & SOAP. 

“ Eegrasine.” W. Fahrion. Zeits. angeiv. Chem., 1902, 
15, [49], 1261—1263. 

Thk author describes experiments tending to disprove Jean’s 
statements (Mouit. Scient., 18»9, 15, 1889 ; this Journal, 
1891, 357). It appears that the oxidised fatly acids are 
only in small part, removed, m the precipitate produced by 


the addition of salt after saponification; indeed a portico 
of tho unoxidised fatty acids (or at least of the fraction of 
them which dissolves in petroleum spirit) remains in solution 
after the salt is added. The ratio of the amount of o\y- 
acids' precipitated by the salt to that of the oxyaeids not so 
precipitated is variable, and it would therefore be wrong to 
base ou thin ratio any inference as to the preparation of the 
degras.—W. G. M. 

Olive-Skins; Composition of -, and a New Constituent 

contained therein. K. 1‘euno. Stay., eperiin. ngrar. itnl., 
35, 660—664. Chem. Centr., 1902, 2, | 22], 1865. 

Tub author states that for the determination rtf tile fat in 
olive-skins and also in fresh olives, carbon bisulphide 
should be used as the solvent and not ether, as the latter in 
quantities of lo per eent. und over dissolves another sub¬ 
stance present in the skins. This new substance has been 
localised in the epicarp of the fruit, und it eun lie extracted 
by means of methyl alcohol from olive fruits and residues 
which lmve been previously exhausted with carbon bisul¬ 
phide for removal of' the fat. It forms a faintly acid, white 
powder, inching at 250” C , soluble in alcohol, other, and 
acetone, insoluble in water, petroleum spirit, chloroform, and 
carbon bisulphide.—A. S. 

Enou.su Patbnts. 

| Soap Tablets or other Soft Substances; Machine for 
Moulding, Stamping, anil Wrapping in Paper Wrapp<rs 
-. W. Jamieson, Ilford. Eng. I’at. 23,993, Nov. 26, 

1901. 

This apparatus has a rocking table with a vertically- 
working piston at one end, a the being fixed to this piston. 
The rough c ake of soup is placed in a depression above the 
die, and is brought hy the table exactly under a moulding 
box, which contains an upper die, and is worked by a 
descending piston. The cake, after being stamped, is 
pushed out into a wrapping box with a loose bottdm. where 
it is folded in paper by means of lever arms carrying a thin 
metal plate at right angles, und movable wings which close 
in together to fold in tile side portions. The paper is 
supplied sheet hy sheet to the gripping arms of the folding 
apparatus by means of rubber pushes, and the wrapped 
tablets are delivered by means of a sliding table.—C. A. M. 

Candles and the like ; Htuminants such as are used for 

making -. J. i,ewy. Eng. Pat. 2131, Jan. 27, 1902. 

Nee under II., page 18. 

Coating and Impregnating Pasteboard, far., for Roofing 
and other Purposes; Compositions for ——; also 
applicable for Coating the Walls of Iluililinys and fur 
other Purposes. I,. Kerkow. Eng. l’ut. 6502, March 17, 

1902. 

See under IX., page 30. 

Unitrd Status Patents. 

Oil Filter. A. If. Frauke, St. Louis, Mo. U.S. Pat. 
715,047, Dec. 2, 1902, 

rule filter consists of an inner ami outer chamber, tho 
latter being surrounded bv a double heating-jacket. A 
filtering bag is suspended between the walls of the two 
chambers, its edges being held about a perlorated 
straining disc, and its bottom supported by a vertical rod 
from the centre of the disc. The oil passing through this 
bag enters the inner chamber through vertical strainers, 
and is then filtered through a second filtering bag similarly 
suspended. Water and impurities separated during the 
filtration are removed through discharge outlets. 

—0. A. M. 

Paint and Tarnish ; Process of making a Composition for 

Removing -. C. Ellis. U.S. Pat. 714,880, Dec, 8, 

1802. 

See under XIII. A., page 36. 

D S 




36 JOURNAL OP THIS SOCIETY OP CHEMICAL INDUSTRY. ( J.n. is. im 


XIII—PIGMENTS, PAINTS; RESINS^ 
VARNISHES; INDIA-RUBBER, Etc. 

{A.)— PIGMENTS, PAINTS. 

English Patent. 

Grinding Dyes, Paints, and the like, and Washing, 
Bleaching, Beating, Pulping, (\r., Fibrous and other 

Materials ; Apparatus for -. (i. K. Hibbcrt. ling. 

l’at. 28,480, Nov. 20, 1901. 

Sec under XIX., page 42. 

United Staten Patents. 

Nitre Cake ; Recovery of Free and Combined Acids of - 

[ Plane Fue ] L. ('lieoseinnn, son., Assignor to 
V. Agnew, A. 11. Agnew, and M. B. Harlow. U.S. Pat. 
714,145, Nov. 25, 1902. 

See under Xll. t page 26. 

Lakes from Sulphur Dyes; Process of Making -, 

E. A. Foumcaux, New Vork, Assignor to II. A. Metz, 
New York. U.S. P.it. 7 14,687, Dec. 2, 1902. 

The solution of a snlpliide dyestuff is precipitated with 
barium chloride or other salt of an alkaline earth, the 
precipitate is washed free from all soluble impurities and is 
then suspended in a solution of an alkali carbonate. 
Finally a solution of aluminium sulphate or other suitable 
metallic salt is added, and the whole is boiled until the lake 
formed no longer increases in brightness. —T. A. L. 

Lead Carbonate', Process of Converting Lead Sulphate 

into -. A. S. Kaiuage, Cleveland, Ohio. U.S. Pat. 

715,214, 1)00.2,1902. 

The treatment of lead sulphate with an alkali carbonate is 
claimed. The lead sulphate (waste from sulphuric acid 
chambers) is first washed free from neid, then heated with 
an excess of alkali carbonate sufficient to convert it 
completely into lend carbonate. The solution is (hen 
treated with an excess of lead sulphate to utilise the whole 
of the alkali carbonate, nud the resulting mixture of lead 
sulphate and carbonate is treated with excess of the alkali 
carbonate.—M. .1. S. 

Paint and Varnish ; Profess of Malting a Composition for 

Removing -. C. Ellis, Brookline, Mass. U.S. Pat. 

714,880, Dec. 2, 1902. 

A wax or waxlike substance, such as beeswax, Japan wax, 
paraffin wax, or a metallic soap, is dissolved in an aromatic 
hydrocarbon or other suitable solvent, and the solution 
mixed with an alcohol (e.g., methyl, ethyl, butyl, amyl 
alcohol, &e.), which will precipitate the substance in a 
gelatinous condition.—D. A. M. 


(B.)—RESINS, VARNISHES. 

English Patents. 

Floor Cloth, Carriage Roofing, Av.; Composition for Use 

in the Manufacture of -. M. G. Peters and J. A. 

Shepherd, Glasgow. Eng. Pat. 267, Jan. 4, 1902. 


Coaling and Impregnating Pasteboard and the like for 

Roofing and other Purposes; Compositions for -; 

also applicable for Coating the Walls of Buildings and 
for other Purposes. L. Kerkow. Eng. Pat. 6502, 
i March 17, 1902. 

See under IX., page 30. 

United States Patent. 

| Floor Covering. J. Sanders, Assignor to E. Berliuer, both 
of Washington, D.C. U.S. Pat. 715,155, Due. 2, 1902. 

| Matting is hacked by a composition, formed of an intimate 
i mixture of asbestos or other refractory substance with resin 
and mineral oil. '1'he backing material, while warm and 
plastic, is rolled into sheets, w hich are theu laid upon the 
J underside of the matting and passed through a hot press, 
which forces the plastic material into the interstices of the 
matting and firmly unites the two together.—X,. A. 

( C.)— INDIA-RUBBER. 

Caoutchouc; Homologue of -. (’.<). Weber. 

Gummi-Zeit., 1902, 17, [10], 207. 

. Kondakow has described (J. prakt. Chem., 64, >09) a 
remarkable instance of the polymerisation of di-iso-pro- 
I pcnyl—<:H ;! C:(CU;')C:(CII,)OII a . This liquid hydro- 
' carbon, boiling at 69 • 5° 0., when exposed in a closed tube 
for 12 months to tho action of light was polymerised into 
a white spongy mass closely resembling caoutchouc in its 
physical properties, hut differing from it in not being 
soluble in any of the usual solvents. The author points 
I out with reference to this that isoprene has the constitu¬ 
tional formula CH: (C1I S ). (CH 5 ) :<JH, and that Kouda- 
! kow’s compound may therefore ho regarded as methyliso- 
prene. It has been shown by Tilden, by Bouchardat, 
and by the author, that isoprene, which is obtained by 
the dry distillation of caoutchouc, can be reconverted 
(polymerised) into that substance In the author’s opinion 
Kondakow’s compound must be regarded as the first known 
homologue of caoutchouc, and its behaviour is the first 
fact indicating the possibility of the artificial manufacture 
. of caoutchouc.—C. A. M. 

I 

Rubber Goods ; Analysis oj -. (J. O. Weber. 

Sec under Will., page 47. 

j French Patent. 

Plastic Composition [Cotton Mill Rolls, $•<•.]. 

L. P. Ilemmer. Fr. Pat. 320,228, Apvil 5, 1902. 

Equal parts of caoutchouc or gutta-percha, long-fibred 
asbestos, calcined borax or other salt soluble in water, and 
the necessary quantity of sulphur are mixed together, 
formed into the desired shape, and vulcanised. When 
rollers made in this fashion are used under water, the 
soluble salts dissolve slightly, so that the surface acquires 
a roughness which bites the passing fabric satisfactorily, 
i Another method of arriving at a similar result consists in 
j moulding the rollers with a thin layer of porous fabric 
close to their surfaces, which also affords the required 
] roughness.—F. H. L. 

I XIV—TANNING; LEATHER, GLUE, SIZE. 


An intimate mixture of whiting, 13 parts ; gum tragasol, j 
5 parts; dried linseed oil, 51 parts ; anj of tho usual driers, I 
part. The gum trogasol accelerates the drying of the 
composition and increases its flexibility. Iu making lino¬ 
leum, the whiting is wholly or partially replaced by cork 
dust —M. J. S. 

Waterprbof Covers or Tarpaulins; Dressing for -, 

M. 6. Peters and J. A. Shepherd, Glasgow. Eng. Pat. 
268 , Jan. 4, 1902. ^ 

An intimate mixture of boiled linseed oil, 15 lb.) gum 
tragasol, 5 lb.; colouring matter, 1| lb.; litharge or other 
drier { k lb.; Russoline or petroleum spirit, if lb.; lime 
water, J gall.—M. J. S. 


Mangrove Bark ; Employment of -,/or Tanning. 

J. Paessler. Collegium, 1902,'l, [40], 322—324. 

In reply to Kitncr (Gerber, 671), "'bo considers that man¬ 
grove bark fails to tan thoroughly, the author states that, 
in his own experience, very satisfactory leather has been 
manufactured by the aid of this material, and this not 
merely on an experimental scale, but working with whole 
hides and skins. The objectionable red colour produced by 
mangrove bark may he overcome by a judicious admixture 
with myrobalans, oak-bark, &e., as was stated by Eitner 
himself over 20 years ago.—R. B. J. 

“ Degrasine." W. Fahrion. 

See under XII., page 35. 
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Enolisu Patbst. 

Gelatinous Compound for Making Printers’ Inking 
Rollers and other Purposes) Manufacture of an Elastic 
Insolubilised —. J. Deborde, Berlin. Eng. Pat. 
28,470, Nov. 20, 1001. 

Gelatin that has been rendered insoluble by treatment with 
formaldehyde, is mixed with about ft or 10 per cent, of 
turpentine, or of mixtures of German or Venice turpentine 
•nd ordinary turpentine, und it thereby rendered elastic. i 

—W. G. M. ! 


Phosphate [Manure Imitation], and Method of Making 
tame. J. Reese, Philadelphia, Pa. U.3. Pat. 714,331, 
Nov. 26, 1902. 

Thb manure is prepared by fusing, in an oxidising flame, 
a mixture of basic open-hearth slag and mineral oaloinm 
phosphate, both of which should he freo from or poor in 
silica. The product is " annealed ” and afterwards ground. 

—N. H. S it. 

Coated Chemicaily-actice Substance [ Fertilisers , gc.l. 
F. J. South, Elizabeth, N.J., Assignor to W. II. llowker, 
Boston, Mass. U.S. Pat. 714,960, Dee. 2, 1902. 


Usitkii States Patents. 

Hides, Pelts, or other Animat Tissues; Solution for 

Tanning -. O. P. Amend, New York. U.S. Pat. 

714,433, Nov. 25, 1902. 

A tanning liquor is used consisting of an aqueous solution 
containing chromium nitrite or a salt of a “ leather-forming 
metal ” (chromium, iron, or aluminium) and a soluble 
nitrite of an alkali or alkaline earth. (See also U.S. Pat. 
713,046; this Journal, 1902, 1544).—W. G. M. 

Tunning Shins or Hides. A. J. Pilar, Philadelphia, Pa. 
U.S. Pat. 715,139, Dec. 2, 1902. 

Skins, more especially ealf-skins, are tanned in a single 
liquor containing chromium chloride and chromium 
thiosulphate. A stock solution of these salts is prepared 
by the interaction of bichromate of potash (1 lb ), hydro¬ 
chloric acid of 21° B. (2 j - 3 lb.), crystallised sodium 
thiosulphate (2^—3 lb.), and water (1 gall.), and this, 
before use, is diluted with 5 parts of water. —-li. I,. J. 

Artificial Leather. (}. S. and C. Falkenstein, Assignors 
to O. Wolff and A. 1). Wiler, all of Philadelphia, Pa. 
U.S. Pat. 714,791, Dec. 2, 1902. 

Tins is a modification of U.S. Pat. 667,770, Feb. 12, 1901 
(see this Journal, 1901, 731), and consists in treating only 
one of the two textile sheets with the parchmeutising fluid 
and affixing it whilst moist to the second web or backing 
by means of pressure rolls. The double web is washed 
free >f acid, stuffed, dried, and finished as in the earlier 
patem (loc. of.).—It. L. J. 

[Moulding Composition ] Composition of Matter. J. 
Poliakoff, .Moscow. U.S. Pat. 714,235, Nov 25 I 
1902. ' | 

To produce an unbreakable anil waterproof composition 
capable of being moulded, 100 parts of glue are liquefied 
by heating with sufficient water; from 100 to 200 parts of a 
body-material, such as clay or plaster, are added in admix¬ 
ture with water. After boiling, with constant agitation, 
from 20 to 30 parts of glycerin are added, and a like 
amount of wax. Immediately before running into a mould, 
from 2 to 5 parts of chrome alum are introduced. 

—W. G. M. 


XV.-MANURES, Etc. 

Phosphoric Acid and Maynesia; Gravimetric and 
Gasometric Determination of -. K. Riegler. 

See under XXIII., page 46. 

Potassium m Kaimte and 40 per cent. “ Manuring Salt ” ; 

Simple Method for the Rapid Determination of -. 

M. Passon. 

See under XXIII., page 47. 

United States Patents. 


A basic comminuted substance is stirred in. a bath of a 
molten salt, and is then cooled and powdered. The lalt 
must be soluble in water, and “ inert when mixed with 
such fertilising ingredients ns nitrogenous matters, potash 
salts, and soluble phosphates,” or with cupric sulphate. 
I’or example, comminuted burnt lime maybe thus coated 
with fused sodium nitrute, and mixed with blue vitriol to 
form, when water is added, the “ Bordeaux mixture.” ()r 
either coated lime or coated potassium carbonate may be 
mixed with an ainmoniaenl fertiliser without occasioning 
loss of ammonia.—E. S. 


j XVI—SUGAR, STARCH, GUM, Etc. 

j Sugar; Soluliilitg of -, in Impure Solutions. K. Sellier. 

Bull, de l’Assoc. des Chim. <le Suer, et dc Dim., 1902, 
20, [5J, 587—590. 

The author draws attention to the discrepancy hetweeu the 
co-efficients of saturation of impure sugar solutions as 
given by Claassen and by French observers, taking for tho 
latter the figures of Boire as quoted by Fradiss. 

I Claassen states tliut, at a low temperature, syrups of 
j purity 70. have a co-efficient of saturation below 1-0, the 
| non-sugar acting as a precipitant, and that the co-efficient 
increases as the purity decreases, or with rise of tem¬ 
perature. Thus a syrup of purity 75 has co efficient 1 -0 at 
a temperature of 40°—50“ C.; one of purity 60 has 1-3. 
The co efficient for syrups of purity 63, varies from l ■ 6 at 
80“ 0. to 1’15 at 20" C. 

The French observers find the same values as Claassen 
for pure sugar solutions at various temperatures, but obtain 
a constant figure of 1 29 for a sj rup of purity 63 for tem¬ 
peratures 80" C. to 35" ('. For syrups of purity 75 the 
eo-efficient is 1-15 to 1-10* for syrups belbw 60 of purity, 
1*32 to 1'34. In other words, the saturated syrups 
examined by Boire contained more sugar to one of water 
than those analysed by (.Janssen.—L. J. de \V. 

Diffusion [Sugar] ; Influence of the Quantity of Juice 

extracted in -, on Exhaustion and Density. G. Ool- 

lignon. Bull, de l’Assoe. des Chim. de Suer, et de Dist., 
1902, 20, [5], 560—561. 

It is desirable, in working the diffusion process, to draw off 
the least quantity of juice possible, whilst still obtaining 
the greatest exhaustion. The density of the juice will then 
he at a maximum, resulting in economy of fuel for evapo¬ 
ration. If, at the same tune, the pulp is more perfectly 
exhausted, the extra quantity of sugar recovered is a nett 
gain. 

To obtain dense juice with minimum quantity, diffusion 
should proceed slowly, heating should be regular, and the 
diffuser well filled with chips. To increase exhaustion, the 
volume of chips in the diffusers should be diminished, the 
temperature of the battery raised, and the quantity of juice 
drawn off increased. 

Suppose that 112 litres of diffusion juice are drawn off 
from the battery, density 5° -30, sugar in the pulp 0-32, anil 
in the final sweet water 0‘ 17 ; the total exhaustion is 
0-49. 


Rosie Slag [Imitation] -, Method of Making - 

J. Reese, Philadelphia, Pa. U.S. Pat. 714,830, Nov. 21 
1902. 


Papered by faxing, in an oxidising flame, a 
mixture ora mineral calcareous phosphate with manganese 
oxide and iron oxide.—N. H. J. M. 


If the exhaustion is carried further, by drawing off more 
jnioe, it is found that the exhaustion diminishes rapidly, hat 
the density remains sensibly the same. If the juice con¬ 
tinues to be drawn off, the density begins to fall, and the 
exhaustion remains stationary. 

Thus, while the exhaustion falls from O'32 to 0*20, the 
sugar in the final water is likewise lowered from O' 19 to 
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0*08, ora total exhaustion of 0*<98, representing a gain of 
O'2 of sugar. 

The exhaustion should be pushed therefore to 0 • 20. The 
thin juice obtained would have a density of 1-0015, 0-23 
of sugar, purity 52 • 60. This pulp water, when subjected 
to three carbonating?, as is done with the juice, would give 
a density of 1-0012, sugar 0-22, purity 78- 24. The purity 
obtained is then not a bad one. 

On pushing the exhaustion further, the purity would 
fall, and there would then be no advantage.—L. J. de W. 

Diffusion ; Hot - [Beetroot]. K. Corny. Zeits. 

Zuckerind. Bohmen, 1902, 27, [2], 51—56. 

The term “ hot diffusion ” is misleading, inasmuch as the 
temperature of the battery is no higher than usual, but the 
juice is drawn off hotter. Hot diHusion as hitherto used, 
was only a partial process, the chips being merely mashed 
with hot juice, the upper layers remaining cold, and there 
being no circulation of the juice. 

Melichar's process of complete hot diffusion, used in 
Austria Hungary, differs only in minor details from that of 
Naudet, introduced simultaneously into France. It requires 
two additional pipes and a heater to each diffuser, capable of 
raising the contents to the diffusion temperature in five to 
seven minutes. 

In the ordinary method of diffusion, the juice reaching 
the fresh chips is at 40° to 45° 0., and by the time three ot 
four diffusers have been drawn off, the freshly-filled one has 
reached the right temperature. 

In hot diffusion this preparation is completed in the first 
diffuser, and the temperature remains then constantly 
normal in about six diffusers, when it falls off towards the 
water pres-ure. 

It is an error to suppose the temperature is higher in the 
first diffuser ; it is only apparently so. If the fresh chips 
are at 10° C., and they are warmed with juice at. 75“ or 
76° C., a mixture is obtained at 45° or 48° (.!. Circulation 
then begins, introducing juice at 95° C. to the top of the 
diffuser, and after being cooled by warming the contents, 
passes off through the pump to the circulation again. 

No trouble has been found in practice from expected 
frothing, nor from deposition of albuminous matter or 
slime on the pipes in the heaters, the rapid passage of the 
juiee preventing any deposit. 

The exhausted pulp also keeps well. 

Tim advantages of the process are a saving of 7 to 
9 kilos, of steam per 100 kilos, of beetroots, accelerated 
work with increased output of 20 per cent. The juice is 
more concentrated, and has a higher quotient of purity. 
The heating of the battery is quite regular, and independent 
of the workmen.—L. J. de W. 

Sugar Losses in Refining. K. Wasilieff. Zeits. Vereins 

Deutsch. Zuckerind, 1902, 52, [561], 864—887, arid 

[562], 957—976. From Westnik Saeharuoi Prorni- 

schlemnosti, 1902. 

The raw material of the refineries in Russia is, almost 
without exception, white granulated sugar. The sugar 
bought is required to be of prime quality, white and dry. 
Yellow after-products of raw-sugar factories are mostly 
returned to the juice to be worked up for white sugar. 

During the last ten years the quality of the raw sugar 
has sensibly deteriorated, notwithstanding improvements in 
the cultivation of the beetroot, the result being due to tlu 
use of char being abandoned, its place being taken by 
mechanical filtration, sulphuring, and a quicker working-up 
of after-products by returning the low syrups to the juice. 

The losses of the refinery in raw material are due— (1) to 
increase in moisture during transport and storage ; (2) to 
inercaae of non-sugar fi rmed at the expense of the 
saoeliarose J (8) to the presence of dextro-rotatory sub¬ 
stances, aa rufflnose and budies produced by overheating. 

When the water content exceeds^-16, a deduction ia 
made. Sugars which have become dffmp in the warehouse 
and have been re-bagged may contain up to 0-25 per cent, 
of water. Tbe presence of moisture favours decomposition,, 
and, conversely, the amount of moisture preernt depends on 
the reducing bodiee present, A sugar containing altered 


augar is strongly hygroscopic (becomes creepy). A sugar 
of normal composition may become moist in store from 
purely physical causes. When the temperature of the 
ore differs more than 5 s from that of the outer air, 
moisture condenses on the cold bags. 

A refinery may lose, from January to June, several tenths 
per cent, of saccharose, and, moreover, obtain a raw material 
containing more organic non-sugar of an acid character, 
yielding liquor which darkens on heating. 

The general losses in the refinery are due to direct loss of 
sugar in the char, in the washing-off water, in the mould¬ 
washing tank, and as molasses; to loss by inversion and 
overheating, mechanical losses in sprayiDg, spills, and 
undetermined losses, including the sugar consumed by 
workmen. 

A characteristic feature of ltussian refining is the loss 
due to decomposition of sugar by overheating. The oftener 
sugar is re-uielted the more sugar is lost, and principally in 
clearing and in the filling-house.— L. J. de W. 

Sugar; Automatic Control of -, in the Feed Water of 

Swam Boilers. K. Lallcmant. Bull, de 1’Assoc, des 

Chim. de Suer, ot de Dist., 1902, 20, [4], 425—428. 

The method of detecting traces of sugar is based on the re¬ 
action with o-nuphthol and sulphuric acid, and serves to 
prevent loss of sugar in waste water or its introduction iuto 
boiler feed water. 

The water to be tested runs continonsly from R into a enp 
a, which it gradually tills, and then passes through a siphon 
tube into the testing vessel C. The overflow from the latter 
is also by a tube bent over as a siphon, so as to draw off 
part of the contents intermittently. 

The bottle A contains a weak solution of a-naphthol, and 
B, strong sulphuric acid. These are run at a slow rate 
through the cups b and c, to mix in the testing vessel and 



indicate sugar, if any be present. The flow is so adjusted 
that C may empty more than once before the liquids 
collecting in b and c run over. 

Another and automatic arrangement is to manipulate tbe 
taps by levers moved by strips fixed on a revolving drum 
actuated by clockwork; or the drum may be turned by 
band to rnuke a test, the strips being so arranged as to open 
tbe taps in proper sequence.—L. J. de W. 

Waste Liquors from the Desaccharification of Molasses ; 
Conversion into Ammonia of the Nitrogen of the ——. 
K. Andrlik. Zeits. Zuckerind. Bohmen, 1902, 27, [81, 
109—114. 

The author has made a number of experiments on the 
action of various bacteria on the waste liquors from the 
desaccharification of molasses, to see whether the nitrogen 
present can be converted into ammonia in sufficient amount 
to allow of the process being used commercially as a means 
of utilising such nitrogen. The liquor was used in different 
dilutions, and the organisms employed were: Bac. Proteus 
vu!g.,Bac. rhamnosus, Bac. megatherium, Bac. mycoides and 
Bac. subtilis. The results show that, under th* conditions 
of the author’s experiments, the conversion of the waste 
| nitrogen into ammonia ia too slow to be teobnicaUy employed. 
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The best resalts were obtained with the liquor inoculated 
with Bac. megatherium, in which as much as 62 per cent of 
the nitrogen present was transformed into volatile products. 
If the action of the bacterium is allowed to proceed further 
than this, the proportion of amines formed increases, and 
may contain 62 per cent, of the total volatile nitrogen; 
67 per ceut. of the amines formed then consists of tri- 
nrcthylamine. The amines are undoubtedly formed by the 
decomposition of the betaine, of which as much as 77 per 
cent, is destroyed. 

The acids extractive with ether, as measured by their 
acidity, in general increase in quantity, as does also the part 
of such uoids volatile in a current of steam, this latter 
increase in some cases amounting to 300 per ceut. of the 
original quantity present.—T. 11. I'. 

Heducing Sugars; lodometry of -. M. Buisson. 

See under XXII1., page 48. 

Molasses Distillery. A. Vasseux. 

See under XVII., next column. 

[■Sugar] Cane Molasses ; Production of Sulphites of 

Ethyl in Hie Distillation of -. M. Klwurt. 

Set under XVII., payc JO. 

English I’atent. 

Liquids [Cum Solutions] ; Process for Clarifying -. 

It. B. Hansford, Upper Norwood. From L. W. (Ians, 
l'ntnkfurt-t>n-Maine, Germany. Kng. Pat. .'>93, .Tan, 8, 
1902. 

See U.S. Pat. 70G.075; this Journal, 1902, 1340.—J. F. It. 

United States Patents. 

Evaporating Pan [Sugar], C. A. Porter, Ohio. 

U.S. Pat. 7 14,740, Dec. «, 1902. 

On an arch is arranged a scries of heaters in which the 
juice to he evaporated is raised to a suitable temperature. 
The j one then passes into a series of independently' remov¬ 
able pans carried by' the arch. These pans are provided 
with corrugations, longitudinally of the arch, forming con¬ 
taining channels inside (lie pans, and conducting flues for 
the products of combustion underneath the pans, the ends 
of the pans being connected alternately so as to form a 
continuous tortuous passage for the juice —J. F. B. 

Sugar ; Treating Masseruiteof -, by Centrifugal Action. 

11. Claassen, Dormagcn, Germany. LT.S. Pat. 714,863, 
Dec. 2, 1902. 

Sbs Eng. Pat. 14,108 of 1902 ; this Journal, 1902, 1288. 

— J. F. B. 

XVII-BEE WING. WINES, SPIEITS, Etc. 

Yeast; Occurrence of (rlycngcn in -[.S’, apiculatiisf 

W. Henneberg. Woch. f. .liruu., 1902, 19, [51], 781. 

Lindner and the author have observed that some species 
of yeast (milk-sugar yeast, Saccli. exiyuus) are always free 
from glycogen. The author has examined in this respect 
the behaviour ot .S’, apiculatus , the wild yeast largely found 
on fruit and in the spontaneous fermentation of wine. In 
all the cultures of this species which were studied, the 
secretion of glycogen was found to be extremely small. At 
most only a few cells in several thousands showed the pre¬ 
sence of glycogen. This yeast forms spores only when in 
the wild state, and cultivation changes its nature in this 
respect; it is^ suggested that a similar change may have 
taken place with regard to the secretion of glycogen. 

—J. F. B. 

Yeast Preparations; Commercial Permanent ——. R. 
Rapp. Miinehener Medizinische Wocben., 1902, [361: 
through Woch. f. Brau., 1902,19, [49], 748—749. 

Accobdino to the author the therapeutic value of permanent 
yeast preparations depends on their content of enzymes. 


A preparation possessing, fermentative power, although 
containing no liviug cells, has, when a certain amount of 
sugar is added to it, germicidal properties which are less if 
the addition of sugar he omitted, or if the preparation has 
no fermentstive power. It being now recognised that 
alcoholic fermentation is occasioned by zymase, the pre¬ 
sence of this restricting enzyme must therefore be the first 
condition in judging the medicinal value of a yeast pre¬ 
paration. The proteolytic enzyme is also of importance, 
as it exerts an influence on antugonistic organisms, such 
as bacteria. Of all the known constituents of yeast, zymase 
is the least stable and the easiest destroyed. Its presence 
in n yeast preparation forms a good basis for valuing tho 
| same, for if the zymase is active, the other cell constituents 
I will be unaltered. Living yeast, cells arc not of value in 
! medicinal yeast preparations. 

Many yeast preparations have been examined on the 
j basis of these considerations, determinations being made of 
moisture, fermentative energy, contamination with other 
J organisms, proteolytic activity, and capability of destroying 
other germs.—.1. I.. B. 

Emulsin and other Ferments; Action of ——, on Acids 

and Salts. M. Slimmer, licr., 1902, 35, [19], 4100— 

4162. 

Kastli: (Amcr. C-heni. J., 1902, 27, 481) has studied 
the action of the enzyme lipase on the esters of cer¬ 
tain dibasic neids, and found that whilst the diethyl esters 
of these acids were hydrolysed hv the ferment, the salts of 
tho mono-ester acid- were unaffected. Hence he pro¬ 
pounded the geneial theory that ferments are inactive 
towards ionisttblc substances. The author quotes several 
known instances against the general application of this 
theory, and describes experiments in support of his view. 
For instance, both amygdalinic acid and the sodium salt of 
this acid were readily hydrolysed by emulsin, with produc¬ 
tion of glucose and niandclic acid or its sodium salt. 
Extract of dried yeast also split up the sodium salt of 
amygdalinic acid into glucose and a new glucosidc, glueo- 
tuandelic acid. Moreover, the sodium salt of gluco-vanillie 
acid was hydrolysed by emulsin even more readily than 
the free acid itself. Kinullv, the author prepared gluco- 
salicylie acid, and found that it was split up slowly by 
emulsin into glucose and salicylic acid.— J. F. It. 

Molasses Distillery. A. Vasseux. Bull de I’Asioe. des 
Chinn, de hitter, ct de Hist., 1902, 20, [4J, 438—445. 

Molasses from different factories should he mixed so as to 
obtain regular fermentation. This is done itt the distillery 
tanks or reservoirs, which should he covered to avoid 
dilution by rain and consequent inversion and acidification. 
From the reservoir there should be drawn off the quantity 
required for the day’s work into a gauged tank, iu order to 
have control of the amount worked up. The molasses is 
then sent to the acidification tank, where dilute sulphuric 
acid is added equal to 2 grms. of acid pet litre of molasses 
at 25° B. Jt is then heated to 90°—100“ C., to effect 
denitration, after which it passes, first through a refrigerator, 
then to a mixer, where it is diluted till its sp. gr. is 1 '098— 

1 ’ 105, and finally to the fermentation vat. 

V 'cast. —Tho use of beer yeast has been abandoned in the 
molasses distillery, and pure wine yeasts, although giving 
good results as regards activity, give too notch aldehyde 
and ethers. A pure cultivation in the laboratory of wild 
yeasts which find their way into molasses gives the best 
result. I hr se yeasts are preserved in a state of purity by 
the addition of 2 grins, per litre of malic acid. The acid 
does not injure the cells-, and is very noxious to bacteria. 
Although the acid is expensive, the quantity used is a 
minimum, being sufficient only to preserve the mother 
cells. 

Losses. —During fermentation the carbon dioxide carries 
off 0 -03 per cent, of the alcohol formed. T he acids formed, 
IV3—0'6 grin, per litre (reckoned as sulphuric acid), 
lower the yield by 1 per cent, of the alcohol obtained. The 
loss is much greater if distillation is not proceeded with as 
soon as fermentation is complete, since there is th«n a 
considerable amount of acetic acid formed. 
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Rectification. —To remove sulphides before rectifying, 
acetate of lead ii tired, afterwards neutralising with caattic 
aoda. Excess of soda must be avoided, lest there should 
be resinification of the aldehydes. 

Vinasses. —The best method of utilising the nitrogen is 
to treat with sulphuric acid, and centrifugalise out the 
potassium sulphate crystals formed. The fluid part seta 
on cooling, and is then powdered. It contains 6-5 to 8 per 
cent, of nitrogen, and only 4 to 5 of potash.—I.. J. de W. 

[Super] Cane Molasses ; Production of Sulphites of Ethyl 
in the Distillation of ——. M. Elwarf. Hull, de 1'Assoc, 
des Cbim. de Suer, et de Diet., 1902, 20, [5], 562—564. 

Toe presence of ethyl sulphite lias been recognised in 
rectified spirit prepared from cane molasses at an Argentine 
works. In taste the spirit was normal, but it was refused 
On the market on account of the slight odour,—‘ tufo,’ as the 
buyers termed it. 

As pure yeasts were used, and the final acidity 4 to 4'5 
was obtained, the special odour could not be attributed to 
bad fermentation. The spirit did not contain a trace of 
sulphurous acid. It was supposed, therefore, that the 
sulphurous acid came from sulphites, particularly bisul¬ 
phites of lime, potash, and soda contained in the molasses, 
fn presence of the acids of the raw spirit, aided by heat, nnd 
the violent ebullition in the Ilgcs column, the bisulphites 
were decomposed into sulphurous acid. The spirit was 
therefore saturated with milk of lime, leaving an acidity of 
only 1 grm. It was not made neutral, for fesr of producing 
the resinous taste so injurious in rectification. The result 
corroborated the supposition, the sulphites of ethyl being 
suppressed, and less ethers were produced. 

Neighbouring factories used fsr leas sulphurous acid iu 
the manufacture of the sugar, or lost part of it during use, 
and they had no sulphurous acid in the spirit.— !,. .1. de VV. 

Fluorine in I Vine; Simple and Rapid Method for the 
Detection of -. F. Tusini. 

See under XXIII.,page 15. 

English Patents. 

Malt ■, Process for Manufacturing Mash from -. V. 

Lapp, Leipzig, Germany. Eng. l’at. 21,721, Oct. C, 
1908. 

Malt is separated, by bruising, into grain and husks, the 
two constituents being mashed separately. The grain 
portion is mashed from the beginning under a pressure of 
air, or preferably of carbon dioxide, of about 3 atmospheres 
at a low temperature (31°—32'5° C.). When the tem¬ 
perature of the mash is increased, a corresponding decrease 
of pressure is allowed, at the rate of about 0 - 5 atmosphere 
per 6'25° C., until, at the saccharifying temperature of 
62'5°—70° C., the pressure is about 0'5 atmosphere, which 
is maintained during the boiliug process by moans of the 
steam produced, tho proportion of carbon dioxide which 
escapes being renewed all the time. The husks are mashed 
in the ordinary way, but with great care, to avoid the 
extraction of objectionable matters.—J. F. B. 

Malting ; Improvements in -. V. Lapp, Leipzig, 

Germany. Eng. l’at. 21,749, Oct. 6, 1902. 

Bablkt for malting is first moistened or steeped for 1 — 3 
hours, and is then passed between revolving brushes or 
rollers, which open or tear the husk in such a manner that 
the grain is more easily accessible to water and air during 
malting, and that the husk is split and thrown off during 
germination or kilning.—J. F. B. 

Brewing ; Improvements relating to -. V. Lapp, 

Leipzig, Germany. Eng. Pat. 21,731, Oct. 6, 1902. 
The malt is separated into grains and husks, which are 
treated separately. The grain portion is mashed by itself, 
whilst the husks are lixiviated with water at a temperature 
not exceeding 50° C. for about 45 minytrt, the extract thus 
obtained being incorporated with the flour mash after the 
separation of the husks. Thus only the superior constituents 
of the husks are utilised, whilst the objectionable constituents 
remain unextracted.—J. F. B. 


Beer Wort ; Method of Boiling, Caramelising, atid Colour¬ 
ing -. J. A. Buckdesohel, Kulmbach, Germany. 

Eng. Pat. 20,007, Sept. 12, 1902. 

The hot wort is caused to flow over a heated trickling 
apparatus, whereby the contact of the wort with the air 
during boiling is vastly increased.—J. F. B. 

Spirits ; Maturing or Purifying -. J. T. Norman, 

London. Eng. Pat. 304, ,fan. 4, 1902. 

The aldehydes, especially furfural, which are present itr 
crude spirits, are removed by adding to the spirit a mixture 
of albumin and magnesia, which exerts a selective absorbing 
action on these bodies. The purified spirit is then separated 
by decantation, and the residues are subjected to fractional 
distillation.—J. F. B. 

Still for the Direct Recovery of Alcohol or other Volatile 
Liquid from Solid or Semi-Solid Substances, the Evapo¬ 
ration oj Liquids, and the Drying of Solid Materials. 
F. C. J. Bird, London. Eng. Pat. 25,772, Dec. 17, 1901. 

See under I., page 15. 

United States Patent. 

Malt Liquors; Process of Treating Air fur Forcing -, 

from Kegs. C. A. Bartliff, St. Louis, Mo. U.S. Pat. 
710,404, Oct. 7, 1902. 

Ant is heavily impregnated with the aroma of hops, com¬ 
pressed, and stored in a receptacle containing a solution of 
! hops. Tho compressed impregnated air is then used for 
forcing malt liquors from kegs.—J. F. B. 

XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS, 

(A.)— FOODS. 

Colourless Albuminoids; Preparation of -, from 

Coloured Plant Juices. A. Riimpler. Uer., 1902, 35, 
[19], 4162—4164. 

From plants, the juices of which darken in tlio air, the 
albuminoids are, as a rule, obtained in a dark-coloured, 
impure condition. This is especially the case with the 
sugar-beet, and to obtain tho albuminoids of the latter in a 
pure state, the author has employed the following process. 
Two kilos, of the pounded beet were rubbed up with as 
much powdered ammonium sulphate (about 1,200 grms.) 
as was required to saturate the water present, until tho 
whole of the salt was dissolved. The pasty mass was then 
pressed iu a powerful press, and tho residual mass washed 
by repeated pounding with ammonium sulphate solution 
and pressing until the expressed liquid was no longer 
coloured. The mass, which contains me albuminoids, was 
then quickly and thoroughly mixed with 250 o.c. of 
distilled water which had been previously boiled and cooled 
to 40°—45° (J. j it was then pressed in a powerful press, this 
treatment being afterwards repeated with 10 or 12 successive 
quantities of 250 c.c. of water. The whole of the solution 
thus obtained was filtered on to a quantity of powdered 
ammonium sulphate sufficient to give a saturated solution. 
This liquid, containing the precipitated albuminoids, was 
placed in large separating funnels, nnd after standing over 
night, the lower layer of clear liquid was run off and tho 
remaining albuminoids filtered through perforated porcelain 
plates, covered with paper pulp, by means of an air pump. 
The residue was then washed with ammonium sulphate 
solution until the wash liquor remained clear, and was then 
shaken up with some of the same solution in order to 
disintegrate it. Repeated shaking of the mass with not too 
large a quantity of water at about 40°0., and fllteringthrougb- 
the paper-pulp filter, gave a solution of the albuminoids of 
whicli the first portions were of a taint yellow colour, but 
the last quite colourless. The dissolved albuminoids were 
then coagulated, either by alcohol, or by boiling, or by some 
other means. 

Proceeding in tho above way, the author has separated 
from the beet two different albuminous substances, vegetable 
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easeln (?) mod vegetable albumin (?), whieh be is further 
examining. 

The residue left after removal of the albuminoids can 
be used with advantage for the preparation of the fatty 
constituents of the beet.—T. H. P. 

Caffeine in Coffee. Bertrand. Bull, des Sciences Pharro., 
4, 230. Phnrm. J , 1902, 89, [1693]. 601. 

Tax amount of caffeine in the berries of Coffea arahira, 
when cultivated in different countries, varies between 0-69 
and 1 • 60 per cent. Of species other than C. arahira, the 
berrie9 of C. ranepliora yield l - 97 per cent, of caffeine; 
those of ('. mauritiana contain 0'07 per cent.; whilst those 
of C. humblotiana contain no caffeine, but a hitter principle, 
cafamarin. —A. S. 

Enomsii Patent. 

Macaroni, Food Fasten, and the like ; Process and Appa¬ 
ratus for the Manufacture of -. V. Tommusmi, 

Milan,andG. Ceschinu, Brescia, Italy, ling. Pat. 17,399, 
Aug. 7, 1902. 

The cut paste, or lengths of the same arranged on canes, is 
dried in a chamber through which currents of air are caused 
to pass, from above downwards, by means of electric fans. 
The partially dried paste is then placed for a time, ns usual, 
in a damp chamber, and finally dried on supports in a 
second chamber, through which a current of air, previously 
heated by steam or electricity, is drawn. The inlet for the 
warm air is covered with jute, or canvas, to prevent too 
rapid local drying.— \V. P. S. 

United States Patents. 

Milk ; Process of Aerating and Preserving -. It, (}, 

Nash, Lucan, Ireland. U.S. Pat. 714,510, Nov. 25, 
1902. 

The milk is first partially sterilised by heating to a tem¬ 
perature of 150 —160“ F., and is then cooled to 10 F., and 
aerated with carbon dioxide, oxygen, or air. Tho aerating 
gas is previously sterilised by passing through hot and cold 
pipes, and then through sterilised water, which, if desired, 
may . ontain a flavouring material. The partially sterilised, 
aerated milk is filled iuto bottles, which, with their con¬ 
tents, are then completely sterilised in the usual manner. 
1' 5 drams of “ potash ” and 3 drams of sugar inay bo added 
to each gallon of milk to prevent curdling.—W. P. 8. 

Centrifugal Liquid Separator [ Milk] . J. J. Berrigan, 
Orange, N.J., Assignor to the i><3 Lavul Separator Co., 
N.J. U.S. Pat. 715,001, Dee. 2, 1902. 

A NtiMBEB of superposed conical division plates are con¬ 
nected to the central vertical feed pipe in the drum, and a 
radial partition is provided in the liquid space of the drum 
and rotatable with it. There is a whole-milk inlet to the 
drum on one side of this partition, and a number of skim- 
milk outlets on the opposite side of the partition.—W. P. S. 

Rennet ; Composition of Matter for Use with -. H. M. 

Scott and H. Anderson, Shebogan Falls, Wis. U.S. Pat. 
714,748, Dee. 2, 1902. 

The composition is intended to aid tlie coagulation of milk 
in cheese making, and consists of calcinm sulphite, 75 parts; 
potassium nitrate, 10 parts; sodium phosphate, 10 parts ; 
and magnesium phosphate, 5 parts.—W. P. S. 


also freed from liquid in a second or finishing filter. The 
filters are so connected with eaoh other, that, by means of 
a cut-off device, the finishing filter may be temporarily 
disconnected from tho preliminary filter, for dehydrating 
and purifying purposes, whilst the filtration of fresh liquid 
proceeds in the latter filter. —W. P. S. 

United States Patents. 

Foul Vapours ; Apparatus fur Disposing of ——. E. R. 
Kdson, Cleveland, Ohio, Assignor to tho Edson Re¬ 
duction Machinery Co., Augusta, Maine, U.S.A. U.S 
Pat. 714,165, Nov. 25, 1902. 

The escaping gases or vapours pass into a Condenser pro¬ 
vided with a ebamher iuto which water is discharged, and 
means are provided for the condensed liquid to fall into 
a well ^beneath, communicating with tho sewer. The un- 
eondensed vapours ure drawn on by the pump into a tank 
through whieh flows a regulated current of water to carry 
away soluble substances, whilst the insoluble gaseous 
products are conducted to a furnace and there destroyed. 

-C. A. M. 

Sewage; Apparatus fir Use in the Treatment of ——. 
[Purification Reds]. 11. H. Killon, Manchester. U.S. 
Pat. 714,801, Dec. 2, 1902. 

See Fug. Pat. 2617, 1900; this Journal, 1901, Cl. 

—W. P. S. 

Filtration Apparatus for Municipal or Commercial Uses. 
.1. P. Keane, Assignor to E. N. Both, Cincinnati, Ohio. 
U.S. Pat. 714,709, Dee. 2, 1902. 

The filtering tauk is of an upright wedge form, with 
perforated sides, and contains suitable filtcriug material. 
The tank is couuected with an^auxiliary side-chamber for 
holding and delivering the water over and through the eutire 
perforated area. Tho tank and side chamber are divided 
by cross partitions. The filtration takes place laterally 
through the tank. Two or more of the tauks may have a 
common side chamber.—W. P. S. 

Filter [IVuler]. C. I’. Simmons, Baltimore, Mil. 

U.S. Put. 714,956, Dec. 2, 1902. 

This filter consists of two filtering chambers, which are 
connected both at their upper and lower ends by branch- 
pipes to tho main water-supply pipe, the discharge-pipes 
leading from the upper ends of the chambers. The valves, 
whieh control the flow of water through the pipes, are 
connected to an actuating rod, whereby all the valves may 
be operated simultaneously.—II. A. 

Water-purifying Apparatus. L. Gnthmann, Washington, 
D.C. U.S. Pat. 714,793, Dec. 2, 1902. 

See Kng. Pat. 9,982, 1901 ; this Journal, 1901, 1133. 

— W. P. S. 

Water-Purifier [So/Jener]. G. M. Davidson,Oakpark, Ill. 
U.S. Pat. 715,031, Dec. 2, 1902. 

The softening solutions arc delivered into the mixing tank 
by a tilting vessel, operated by a water-supply pipe, the 
tilting vessel also regulating the movements of a valve in the 
chemical discharge pipe. A water-motor is also actuated by 
the water-Bupply pipe, so as to work a stirrer in the mixing 
tank, and also a pump connecting the chemical, mixing, and 
feed tanks.—W. P. S. 


(fl.)—SANITATION; WATER PURIFICATION. 

English Patent. 

Waste-liquors or the like; Apparatus for Purifying -, 

and for Dehydrating the Residues contained therein . 
11. H. Lake, London. From Mascbinenfabrik Buckan, 
Madgeburg-Bttckau, Germany. Eng. Pat. 18,779, Aug. 
26, 1902. 

Ihe apparatus is intended for the continuous purification 
of waste liquors from mines, fuel-block or briquette 
lactones or the like. The liquid is passed through a pre¬ 
liminary filter, whilst the residue* remaining behind are 


(C.)—DISINFECTANTS. 

United States Patent. 

Disinfecting Apparatus. B. M. Davis, Los Angeles, and 
C. E. Cook, Whittier, Cal. U.8. Pat. 714,785, Dec. S, 
1902. 

An open tube is euspended, by a suitable support, perpen¬ 
dicularly over the flame of an ordinary spirit lamp and at a 
definite distance from the flame. Owing to incomplete 
combustion, formaldehyde or acetaldehyde is formed, 
according to the kind of alcohol used in the lamp. 

—W. P. 8. 
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XIX—PAPER, PASTEBOARD. Etc. 

Sulphurous Arid and other Constituents of the Sulphite 

Lyes from Cellulose Factories ; Action of -, upon 

Plants. A. Stntzer. W. Landw. 1’resse, 1902, 29, 795. 
Chem-Zcib, 1902, 26, [98], Kep. 827. 

The author'd experiments have shown that sulphurous acid 
is extremely injurious to plants that prow in water. Hence, 
when sulphite lyes are discharged into small rivers, the 
plants on the banks turn yellow or perish completely. In 
further experiments it was found that under the conditions 
obosen, the influence of sodium bisulphite upon the germina¬ 
tion process was only slightly weakened by tho presence of 
potassium carbonate. The latter salt, however, was able to 
strengthen germinated plunts, so that taking an approxi¬ 
mately equal number of plants, tbe production or green 
leaves, &c., rose from 211 to 2,5 grms. The author 
concludes that the sodium bisulphite gradually reacts with 
the constituents of the soil to form less injurious compounds, 
and that this change is accelerated by the presence of 
calcium carbonate. Neutral compounds of sulphurous acid 
that are only sparingly soluble in water are much less 
dangerous to the plants than the readily soluble salts. 
Neutral potassium sulphite is soluble in KUO parts of water. 

On mixing sulphite lyes, concentrated by evaporation, 
with an equal weight of powdered Thomas slag and 
evaporating the mixture, the amount of sulphurous acid fell 
to 1 or 2 parts per 1,000, and the lime in the Thomas 
slag converted this residue of sulphurous acid into neutral 
calcium sulphate. Similar results were obtained in tho 
actual experiments on plants.—C. A. M. 

English Patent. 

Washing, Bleaching, Beating, Pulping, &fc. Fibrous and 
other Materials, also applicable for grinding Dyes, 

Paints, and the like; Apparatus for -. G. K. 

Ilibbert, Manchester. KDg. Put. 23,486, Nov. 20, 1901. 

The machine consists of a tank in which the material 
is caused to circulate by revolving discs, w liicb bring it more 
quickly into contact with specially designed disintegrating 
rolls, and thus greater efficiency in grinding is obtained. 

—L. G. K. 

United States Patents. 

Vegetable Fibres [Paper Making'] ; Treating -. C. T. 

Lee, iloston, Mass. U.S. Pat. 713,116, Nov. II, 1902. 

To reduce them to pulp without damage or deterioration, 
the fibres are treated with an “alkaline saccharic solution,” 
such as a solution of saccharate of magnesia or of lime. 
Flax waste is, fur example, converted into pulp by boiling 
for three hours iu a 8 per cent, solution of the latter com¬ 
pound.—E. H. 

Paper Pulp ; Bleaching -. It. C. Menzios, Mussel¬ 

burgh, Scotland. U.S. Pat. 714,210. Nov. 25, 1902. 
Paced pulp mixed with a bleaching agent is subjected to a 
pressure of air or gas within a closed vessel or vessels, the 
mixture being agitated by transference from one vessel to 
another by means of gaseous pressure.—J. F. 15. 

Stuff Chest i Paper Mahers’ -. W. MeKenney, 

Maine. U.S. Put. 714,391, Nov. 25, 1902. 

The stuff chest consists of a rectangular vessel divided 
down the middle into two chambers with semi-cireular 
bottoms by means of a partition which does not reach to 
the two ends of the chest. In each chamber is placed a 
shaft provided with stirrer blades which cause the pulp to 
circulate up one chamber and down the other.—.1. F. B. 

French Patents. 

Wood Pulp in Sheets ; Process flttForming -. 

Hughes. Fr. Pat. 320,162, April 3, 1902. 

See U.S, Pat. 691,771 ; this Journal, 1902, 362. 

—J. F. B. 


Calcium Sulphates and Carbonates i Utilisation «» Paper 

Making of Artificial -. A. Monin. Fr. Pat. 320,430, 

April 15, 1902. 

Phecipitated sulphates and carbonates of calcinm, ob¬ 
tained as by-products in several industries, are calcined in 
a closed vessel at a temperature determined by their con¬ 
dition, origin, and purity. They are then ground and bolted 
either wet or dry and used for loading or coating paper. 
(See also Fr. Pat. 317,940; this Journal, 1902, 1408.) 

—J. F. B. 

Paper Pulp ; Manufacture of Textile Threads from Short 

Fibres, particularly from -. A. I.einveber. Fr. Pat. 

320,529, April 21, 1902. 

See under V., paye 2o. 

Cellulose Fabrics ; Treatment [for Fmbossing] of -. 

A. J. Hill. Fr. Pat. 320,614, April 23, 1902. 

See Eng. Pat. 8076, 1901, and U.S. Pat. 705,244,1902 ; 
this Journal, 19t)2, 912 and 1074.— J. F. 15. 

Celluloid; Process for rendering -, Incombustible. 

A. Mabille and G. Leclere. Addendum, dated April 10, 
1902, to Fr. Pat. 317,884, Jan. 18, 1902. 

Kefeiuiixo to the main specification (this Journal, 1902, 
1409), the claim is made to cover all broininated products 
dissolved by a solvent of celluloid and capable of giving 
off a (ire-extinguishing gas. Claim is also made for ferric 
chloride when dissolved by such a solvent.—J. F. 15. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

Veratrals; Action of Chlorine and Bromine on Mononitro 
-. H. Cousin. Coinptes Kend., 136, [22], 967. 

By acting with bromine on nitro-veratrol, C f ,H 3 .OCH 3 . 
OCH 3 .N()j (1 : 2 ; 3), a trihromo-nitro-veratrol is obtained 
which is identical with tbe compound obtained by nitrating 
tribromo - veratrol. A corresponding tribromo derivative 
could not be obtained from (Vila. OC [l^. ()t 'II ;{ . N 0 3 (1 ;2:4). 

By the actiou of chlorine on the two nitro-veratrols, two 
dichloro-nitro-vcratrols have been obtained, and are 
described. The author also discusses the constitutional 
formula; of other catechol derivatives.—J. T. I). 

Acetamino-p-benzoyl-P-naphthol and Bsnzoylamino-p- 
benzoi/l-fi-naphthol. F. Reverdin and I’. Crepieux. Bull. 
Soc. China., 1902, 27, [33], 1178—1881. 

(8-Naphthol was subjected to the action of p-nitrobenzoyl 
chloride in presence of dilute caustic soda, p-nitrobcnzoyl- 
/3-naphthol being produced. This latter was reduced by 
menus of tin and hydrochloric acid, yielding amiuo-p- 
benzoyl-/3-naphthol, in. pt. 171° C. This base was 
acetylated by boiling it with acetic anhydride and sodium 
acetate, yielding acetaninop-benzogl-P-naphthol, m. pt. 

173° C., very soluble in chloroform and nearly insoluble in 
light petroleum spirit. The same base was also benzoylated, 
yielding benzoylamino-p-benzoyl-ti-naphthol, m. pt. 210° C., 
sparingly soluble in benzene.—J. F. B. 

Butylchloralantipyrine. B. Calderato. Boll. Chim. Farm., 
41, 669—671. Chera. Centr., 1902, 2, [23], 1387. 

Ten grms. of butyleliloralhydrate are triturated with 9-7 grms. 
of antipyrine to the condition of a paste, and, after the 
addition of an equal quantity of water and a few drops of 
concentrated hydrochloric acid, the mixture is warmed till 
solution is complete. The reaetiou product, butylchloral- 
antipyrine, C 1 s U 17 0jN,C 1 3 , crystallises from water in 
yellowish crystals melting at 70°— 71° C., whieh sublime to a 
white mass of the same melting point. 1 f warm aqueous solu¬ 
tions of equivalent quantities of butylchloralhy drate and anti¬ 
pyrine be mixed, filtered, and allowed to stand, white crystals 
of the same compound separate, whieh melt at 68°—69° C. 
Buty lchlbralantipyrine is easily soluble in alcohol, ether, and 
chloroform and soluble in 1512 parts of water at 25° C . 
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Its alcoholic solution is coloured red by ferric salts, and, I 
unlike “ bypnal ” (Mono-chloral-antipyrine), it does not j. 
reduce Febling’s solution. It is not decomposed on ; 
wanning with caustic potash.—A. S. | 


Yeast Preparations [Therapeutic Value] j 
Commercial -. B. Hupp. 

See under XVII., pope 89. 


Peppermint Oil; American -. E. J. Parry. 

Chem. and Druggist, 1909, 61, [1193], 948. 

The author draws attention to the areat increase of 
adulteration of peppermint oil. Jn 10 samples, all of 
which had been represented as pure oil, the specific gravity 
varied between 0-880 and 0-904, and the optical rotation 
between — 9° and — 14", whilst none of the samples 
dissolved in 10 vols. of 70 [Kir cent, alcohol. In the II. 1*. 
the specific gravity is given as 0-900—0-920, and the 
solubility 1 in 4 of 70 per cent, alcohol. None of the 
samples dissolved in 3 volumes of 90 per cent, alcohol, and 
in no case was any menthol separated oii cooling to - It)" C. 
and adding a few crystals of pure menthol.—A. S. 

Cadinenc Dihydrochloride and Dihydrobromide; Dextro¬ 
rotatory -, and Dextro-rotatory Regenerated Cadi- 

nene. E. Grimal. Comptes llend., 136, 1037—10. r ,9. 

By repeated fractionation a dextro-rotatory cadinenc, 
having the formula, C^Hj,, has been isolated from the 
essential oil of Cedrus atlantica. This cadinenc had the 
sp. gr., 0-9221; refractive index, »„ «= 1*5107 ; opt. rot., 
a„ — +48° 7'. The ethereal solution of this gives, on 
chlorination, a crystalline dihydrochloride, similar to that 
of Wallach, hut dextro-rotatory instead of laovo-rotatory, 
the opt. rot. being [a]™ = + 8° 54' in chloroform solution 
and [a]*- «* + 25° 40' in a-etic ether solution. The eadi- 
nene regenerated from this also agreed in characters with 
Wallaeh’s cadinene, except that it was dextro-rotatory, 
[«]*' =- + 47° 55'.—J. O. B. 

Isobarbaloin. E. Lcger. J. l’harm. Chinn, 1902,16, 
[12], 592—595. 

'fit is body, which accompanies barba’oVn in the aloes of 
Barbadoes, Curacao, and jafferabad, is especially abundant 
in the last. It ncoumulates in the last fractions when the 
alo.es arc crystallised from methyl alcohol, but its com¬ 
plete purification is impossible owing to the formation of 
molecular combinations with barbaloin. Isobarbaloin has 
the empirical formula, and crystallises from methyl 

alcohol with 4I1 3 0 and from water with 311.0. It yields a 
di-benzoyl derivative identical with that from barbaloin. 
Its solution iu ethyl acetate is laovo-rotatory, but in water 
it becomes very slightly dextro-rotatory. With nitric acid 
it yields a product having the properties of chrysammic 
acid. Isobarbaloin is far more readily uxulisahle than 
barbaloin ; it is the iso-body which gives K lunge’s reaction, 
a red coloration with nitric acid iu the cold, wrongly 
attributed to barbaloin. This reaction is extremely delicate, 
and is also brought about by oxidising enzymes. Tetra- 
chlorisobarbalotn crystallises with 5H S (J in brilliant yellow- 
prismatic needles, very different iu appearance from the 
corresponding barbaloin compound ; it yields an amorphous 
pentacetyl derivative. Tetrabromisobarbaloln is the body 
which has hitherto been wrongly regarded as the barbaloin 
derivative ; the latter, being far more soluble, having been 
overlooked. Tetrabromisobarbaloln however, does not 
always appear to be a homogeneous substance, the per¬ 
centage of bromlno being variable and too low. 

Isobarbaloin and its above halogen derivatives, when 
treated with sodium peroxide, yield methyl-isohydro xy- 
chrysasin and its corresponding halogen derivatives 
respectively.—J. F. B. 

Opium ; Analysis of Preparations containing -. 

A. H. Allen and G. E. Scott-Smith. 

See under XXIII., page 48. 

Narceine; Colour Reactions of -. A. Wangcrin. 


English Patents. 

Alcohol or other Volatile Liquid; Still for the Recovery 

of -, from Solid or Semi-Solid Substances, the 

Kraporation of Liquids, and the Drying of Solid 
Materials. F. C. J. Bird. Eng. Pat. 25,7/2, Dee. 17, 
j 1901. 

i See under I., page 15. 

; Camphenc; Manufacture of -. A. Ziminermauu, 

London. From Chem. l-'abr. vorm. K. Soheriug, Berlin, 
j Eng. Pat. 26,619, Dec. 80, 1901. 

j See U.S. Pat. 707,271 ; this Journal, 1902, 1194. 

—J. F. B. 

j Aldehydes ; Manufacture of — —. G. B. Ellis, London. 

' From Sac. Chim. des Usini s du lihdae, Lyons, France. 
Eng. Pat. 25,625, Dec. 30, 1901. 

Auouatic aldehydes arc prepared by oxidising aromatic 
hydrocarbons containing an nnsaturatcd alkyl group, such 
' as ethenyl, CH:(TL,,or ally!, “ OH,: Oil : Uli 3 ,”in the side 
chain, by means of a higher metallic oxide, such as 
manganese dioxide and sulphuric acid. The process is 
also applied for the production of aromatic hydroxy or 
amiuo aldehydes, by the oxidation of the ethers or acidyl 
J compounds of the corresponding bodies containing an 
f nnsaturatcd alkyl group in tho side chain.—J. F. B. 

I 

United States Patents. 

: Oxalates; Process of Making -. A. Wiens, Ilitterfeld, 

Germany. U.S. Put. 714,347, Nov. 25, 1902. 

j Oxalates are prepared from formates by heating a 
mixture of formate and previously produced oxalate at a 
temperature of 360"—410" C.—J. F. B. 

Fully Acid Scries; Process of making Acids of the—. 
H. von lloehstctter, Troppuu, Austria. U.S. Pat. 
714,484, Novi 25, 1902. 

The process is identical with that described in Fr. Pat. 
318,710, 1902 (this Journal, 1902, 1169), cxeept that 
calcium acetate is specified instead of sodium acetate. 

—J. F. B. 

Hydrobe.nzaldehydc, and Process of Making same, 
G. Merling, Erankfort-on-the-Main, Assignor to the 
Earbwerke vorm. Meister, Lucius und Priming, HOchst- 
on-the-Main. U.S. Pat. 714,931, Dec. 2, 1902. (See Eng. 
Pat. 1094 of 1900; this Journal, 1901, 152.) 

IIvououl.vzvi.ami.ve bases are converted by the action of 
oxidising agents into the corresponding liydrobenzylideue 
compounds which, on heating with acids yield hydrogenised 
cyclic aldehydes. The product specially claimed is the 
terpenaldehyde, having the formula— 

CHj..C(CH 3 ) 3 .C.UOH 
HjC.CH -CUj.G 

which is a colourless oil, having a pungent odour when 
concentrated and smelling of violets when diluted. It 
boils at 90—92" C. under a pressure of 13 mm. and is 
readily miscible with alcohol, ether, and benzene. 

—T. A. L. 

Methylene Citric Acid; Alkaline Salts of -. K. Beren- 

des, Elbcrfeld, Germany, Assignor to Farbenfabr. of 
Eiberfcld Co., New York. U.S. Pat. 715,289, Dec. 9, 
1902. 


See under XXIII., page 47. 

Caffeine in Coffee. Bertrand. 
See under XVIII. A., page 41. 


Nel-tkal alkali salts of methylene citric acid ara prepared 
by treating the free acid with alkalis, and precipitating 
the salts by means of alcohol. Solutions of there salt* split 
off-formaldehyde on heating.—J. F. B. 
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French Patents, 

Ketones i ProctM of Manufacturing -. L. Weughoffer. 

Fr. Pat. 320,519, April 21, 1902. 

In the preparation of ketone*, particularly acetone, the 
salt of the organic acid is introduced into the decomposing 
vessel, not, as heretofore, in the anhydrous state, but in 
the hydrated form or else as concentrated solution. It is 
stated that the yield is greater and the ketone is purer. 

—J. F. H. 

Aldehyde* j Preparation of Sulphonatcd Aromatic -. 

Fab. Prod. Chim., Sandoz. Fr. Pat. 320,021, April 23, 
1902. 

The sulpbonic acids of toluene or its homolognes are 
oxidised by suitable oxidising agents (( '/., manganese 
dioxide) in presence of sulphuric acid anhydride'; under 
these conditions the oxidation does not proceed further 
than the production of the aldehydes, even with excess of 
oxidising agent. —.1. F. 11. 

XXI.-PHOTOGKAPHY. 

Hydrogen Pero.ride ; Action of -, upon Silver Bromide 

Gelatin Emulsion. Uippo-Oramer. Phot. Corr., 1902, 
39, 642. Chem.-Zeit., 1902, 20, [98], Hep. 330. 

In concluding his experiments on this subject (this Journal, 
1902, 1411), the author mentions the following facts:— 
(1) A plate that has been completely "fogged ” by a short 
immersion (one minute) in 3 per cent, hydrogen peroxide 
solution can be “solarised’’ by light, the ‘‘fog’’ being 
greatly diminished by exposing the plate to diffused 
daylight for five minutes. (2) Silver-bromide gelatin 
exposed to the action of the hydrogen peroxide solution 
for a longer period (24 hours), until complete transparency 
has resulted, behaves exactly like the normal emulsion. 
(8) The same kind of second reversal can be produced by 
hydrogen peroxide us by light. (4) No phenomena of light, 
phosphorescence, or radio-activity are manifested during the 
action of the peroxide. (5) Silver bromide gelatin treated 
with hydrogen peroxide is susceptible of physical develop¬ 
ment, although, according to previous experiments by the 
author on this point, no cbemical alteration of the silver 
bromide occurs. It is still more remarkable that the reversal 
in physical development occurs much sooner than in chemical 
development. (G) The sensitiveness of different silver 
bromide gelatin emulsions in the hydrogen peroxide reaction 
apparently stands in proportion to their sensitiveness to 
light.—C. A. M. 

Thiocarbamidc ; Acid Toning Baths containing ——. 
E. Valenta. Phot. Corr., 39, 650; through I’hot. 
J. 1902, 42, [10], 23G. 

fiiuix has described a toning bath which contains gold 
chloride solution acidified with tartaric acid mixed with 
sodium chloride and thiocarbamide, its specific action 
depending on the formation of a well-defined colourless salt 
having the composition (C8N a II 4 ) a AuCl. 1 grm. of thio- 
oarbamide is dissolved in 50 c.c. of water, and sufficient of 
the liquid (about 14 or 15 c.c.) is added to 25 c.c. of a 1 per 
cent, solution of gold chloride to redissolve the precipitate 
first formed; 0'5 grm. of citric or tsrtaric acid is then 
introduced, the whole is diluted to 1 litre, and 10 grms. of 
common salt are mixed in. The prints are well washed 
before toning, which proceeds rapidly; they are rinsed in 
water and fixed in 10 per cent. “ hypo.” Valenta finds the 
hath very satisfactory in the ease of collodion papers. Citrio 
acid is better than tartaric, for it accelerates toning and 
help* to keep tho whites of the picture clear. The bath is 
permanent and cheap.—F. H. L. 

English Patxnt. 

Printing and Reproduction of Pictures, and Blocke or 
Printing Surfacee therefor. W. E. Heys, Manchester. 
From C. Schreiber and I. LevinsteiUf^otsdam, Germany. 
Eng. Pat. 18,598, Aug. 25, 1902. 

A dia-posittvx, taken in the ordinary screen camera, is 
transferred to a plate of copper, sine, &c., which is then 


etched until the successively darker tones are at successively 
lower depths. From this plate two oasts are taken in a 
suitable plastio and elastic material, and the easts are 
superimposed to form the printing block. Both casts may 
be of celluloid, or one of celluloid and one of india-rubber, 
the latter material being best for the foundation block. 
(See also Eng. Pat. 24,132 of 1901; this Journal, 1902, 
1469.)—K. A. 

j United .States Patents. 

’ Photographic Emulsion. Y. Schwartz, Iianorer, Germany 
I U.S. Pat. 710,019, Sept. 30, 1902. 

See Fr. Pat. 320,451, below.— F 11. L. 

! Photographic Firing Bath. A. Eiehengrun, Elberfeld, 
Assignor to Farbenfabr. of Elberfeld Co., New York. 

; U.S. Pat. 710,508, Oct. 7, 1902. 

See Fr. Pat. 310,504; this Journal, 1902, 1554.—F. II. L. 

Printing Surfaces i Manufacture of -. O. Foerster, 

| Assignor to Universal Chroroephoto Engraving Co., New 
I York. U.S. l’at., 711,101, Oct. 14, 1902. 

A method of producing prinling surfaces directly within 
J the substance of lithographers’ stones or metal plates, which 
j consists in coating tbo stone or plate with a sensitised film 
containing salts which have been crystallised out to form a 
fine even grain or stipple, printing a picture thereon by the 
employment of a negative and by exposure to light, and 
repeatedly washing, inking, and etching, until the entire film 
has been removed, and until the picture lias been etched 
into the stone or plate.—F. H. I,. 

Multicolour or Polychromatic Printing; Process cf ——, 
M. Rudometoff, Gattschina, Russia. U.S. Pat. 714,953, 
Dee. 2, 1902. 

A process of multicolour printing in which the various 
colours are separately deposited upon a common form as 
lines which, for each colour lie at a different angle, certain of 
the lines being interrupted where the lines of other colours 
are crossed, so that there is no superposition of moist 
colours. An impression is taken of all the colours at once. 

—L. G. R. 

French Patents. 

Surface, Metallic, for Photographic Positives. Soc. 
Metalline Flatten GeB. m. b. U. Addition, dated April 
10, 1902, to Fr. Pat. 310,101, April 22, 1901. 

The film of bronze applied preferably to an aluminium 
plate, as described in the main patent, is prepared by giving 
it a coating of gelatin, with or without hardening materials, 
or of collodion, &c„ and the whole is dried. On to the 
plate so prepared is brought the sensitised emulsion, and a 
positive picture is obtained on it by any of the usual 
methods. The bronze showing through tho image is 
claimed to bring up the details and half-tones of the 
positive in an advantageous manner. The picture is 
finally protected by a coating of varnish_F. H. L. 

Photographic Emulsion [Positive], Y. Schwartz. Fr.Pat. 
320,451, April 16, 1902. 

The emulsion is prepared from (A) 10'5 grms. of gelatin 
dissolved in 80 c.c. of water; (B) 1 • 9 grm, of disodium 
phosphate, 0‘6 grm. of potassium chlorate, 1*7 grm. of 
potassium citrate, and 0-4 grm. of citric acid dissolved in 
40 c.c. of water; (C) 5-2 grms. of silver nitrate dissolved 
in 10 c.c. of water. The prints may he obtained by 
complete insolation, or by exposure till only details are 
visible and then by development. The emulsion is so 
sensitive that an exposure of 20 to 30 seconds to diffused 
daylight or to the light given by 2 • 5 cm. of 3 mm. magnesium 
ribbon at a distance of 30 cm. from the frame suffices to 
yield a sufficiently dense picture by development.—F. H. L. 

Paper ; Preparation qf Photographic —. Y, Schwartz. 

Fr. Pat. 820,432, April 16, 1902. 

Th> paper is treated with a solution composed of 19 grms. 
of nitrocellulose, i litre of 99 per cent, acetone, 875 c.c. of 
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amyl acetate, and 875 c.o. of beuieue; which is applied to 
the extent of 70 or 80 c.c. per square metre. Tbit com¬ 
position it slid to protect the paper itself from tho 
photographic reagents and to cause the sensitive emulsion 
to adhere well.— F. H. I«. 


XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC—Q UA LIT A TIVE. 

Fluorine in IVine; Simple and Rapid Method for the 

Detection of -. F. Tasini. Staz. spcrini. agrar. itul , 

35, G54—659. Chem. Centr., 1902, 2, [23], l.'lUO. 

Thk author found that vapours of hydrofluoric acid turn the 
colouring matter of Brazil wood yellow. In applying this 
reaction to ttie detection of fluorine in wine, the hydro¬ 
fluoric acid is separated in an insoluble condition, in order 
to obtain it free from other volatile acids such as aeetie acid, 
which also cause'the yellow coloration. 100 c.c. of the 
wine are made alkaline with ammonia, precipitated with a 
solution of calcium chloride, heated nearly to boiling, cooled, 
filtered, and the filter washed several time9 with distilled 
water. The precipitate is then rinsed with a small quantity 
of water, into an Erlenmeyer flask, heated with a few drops 
of concentrated sulphuric acid, and the vapours tested with 
a strip of filter-paper impregnated with the colouring matter. 
For tho preparation of the test-papers, 200 grins, of Brazil 
wood are treated for 10 days with .‘100 grins, of cold water, 
and strips of filter-paper are dyed in the extract; these 
strips ore carefully dried and are preserved in the dark in a 
closed vessel.— A. S. 

INORGANIC— QUANTITA FIVE. 

Gas Analysis; Use of V. Meyer's Vapour Density Appa¬ 
ratus for——. J. Mai and M. Silberberg. Her., 35, 
[19],-1229—42118. 

For the determination of gases evolve 1 by the action of a 
liquid on a solid, the authors use Victor Meyer’s vapour 
density bulb, the long stem being cut near the bulb and 
joined again (glass to glass) by india-rubber, so as to render 
cleaning easy. The bulb is contained in a jacket closed by 
a coik , the cork carries, besides the bulb, a condensing 
tube, bent away .'10° from the vertical a few centimetres 
above the cork, to condense the vapour of the liquid (water, 
amyl alcohol, amyl acetate aniline) used in the jacket, and 
a Kemp’s thermostat. The expelled air or gas is received 
in a Jlempel burette with levelling-tube, over oil or other 
non-absorbent liquid. The bulb contains the liquid to 
decompose the solid; the solid is weighed off in little 
asbestos-paper tubes stopped at one end by a bit of glass 
rod, and is introduced in the usual way. Using con¬ 
centrated sulphuric aoid in the bulb, the authors determined 
with satisfactory accuracy the carbon dioxide in carbonates, 
the sulphur dioxide in sulphites, the hydrochloric acid from 
chlorides, and tho oxalic acid (CO + CO s ) in commercial 
samples and in oxalates. One advantage of the process is 
that a series of determinations of the same kind can be 
carried out very rapidly, without taking the apparatus to 
pieces. The new solid is introduced, the gas-burette is 
emptied, and the apparatus is almost at once ready for the 
next operation. Details as to dimensions, &c. are given in 
the paper.—J. T. D. 

Copper; Iodometric Determination of -, as Copper 

Xanthogenate. E. Kupp and L. Krauss. Ber., 1902, 
35, [19], 4157—4160. 

Tjib method proposed by the author is an improvement on 
that of Grete in which xanthogeuato solution of known 
strength is run into the copper solution so long as it forms 
a precipitate. As no indicator can be made use of, Grote’s 
process is a tedious one, and the authors therefore add to 
the copper solntion a known volume of xanthogenate solu¬ 
tion in excess of that required to precipitate all the copper 
present} after making tip to a definite volume, the liquid is 
filtered and the exoess of xanthogenate in an aliquot part 
determined by. titration with decinormal iodine solution. 
The titration with iodine must be carried,out in half an hoar 


or under, as only under these conditions (loos the reaction 
with the xauthogensle proceed according to the equations : 
(1) 2SK.CS.oCjH, + 21 . 21(1 + C,II A O.CS.S.S.CS. 
OCjIJji (2) 2SK.CS.00,H, + 2HjO + 21 =» C.S(SK)j + 
2C s lI s OIl + 2111 + S (sic) i iu both of which two atoms of 
iodine correspond to 2 moll, of potassium xanthogenate ; if 
the liquid is allowed to stand with tho iodine solution, the 
amount of the latter absorbed gradually Increases until after 
about labours it becomes double of that indicated by the 
above equations. The end point of the titration is reached 
when the sharp blue colour obtained with starch persists 
for 10—20 seconds, 1 e c. of N/lo iodine corresponds with 
0*00:1172 grm. of copper. 

In a lypieul estimation matte by tlie author, 5 o.o. of 
copper sulphate solution containing O'O.’itiS grm. of copper 
were added gradually, and with shaking to 25 c.c. of 
xanthogeuato solution containing 0-5 grm. of sodium 
carbonate ; after milking up to loo e.e.. 50 e.c. of the liquid 
Were filtered, mixed with sodium bicarbonate and starch 
solution, and titrated with N/10 iodine solution; copper 
found -t 0*0509 grm. 

Neutral or noetic acid solutions of copper must bo used 
for tho precipitation with xanthogeuato; if the liquid contain 
free mineral acid, sodium acetato must first be added. 
Whether the copper solutiun is neutral or contains free 
acetic acid, the xanthogenate must always bo mixed with 
bicarbonate, as otherwise the copper xanlliogenatO is 
precipitated in a very finely-divided form which does not 
filter well. 

’The xanthogenate solution alters quickly, its iodine titre 
changing appreciably in a couple of days. 

Commercial potassium xanthogenates give turbid solutions 
which cannot be clarified by titration. To prepare the 
solution for titration, it is best tn make up a 2*5 per cent, 
solntion of the xanthogenate aud shake it up well with a 
little copper sulphate solution; after filtration a clear 
solution is obtained.—T. II. 1’. 

Manganese; Determination of -. If. Baubigoy. 

Comptes Rend., 135, [22], 965 —967. 

WTikn manganese salts are oxidised by alkali persulphate*, 
the tuaugaiiesc can be converted completely iuto MnO s ; 
and though this substance, as is well known, tends to 
curry down with it the oxides of other metals (including 
those of the alkali metals) as manganites, yet this can be 
prevented by proper treatment. The author promises 
details later, but meanwhile describes his method of pro¬ 
cedure:—Acidify the solution of tho manganese salt, 
contained in a conical flask provided with a watch-glass 
cover; add ammonium persulphate (more soluble and 
more rapid in its action than tho potassium salt) in 
sufficient quantity, and heat on the water-bath till the 
evolution of oxygen slaekeus (20—25 minutes). Cool 
completely, and if any permanganate has formed, add 
4—5 drops of alcohol, shake, and allow to stand till com¬ 
pletely decolorised. Filter, wash, dry, ignite, and weigh 
as MdjOj. l’rccipitation of the manganese is complete, 
even in presence of u considerable quantity of acid (3—4 
grins, of I1..SO, in lot) c.c. of solution).—J. T. 1). 

Manganese. Dioxide; Separation of Alkalis from -. 

H. Daubigny. Comptes Rend., 135, [24], 1110 —1113. 

In precipitating inangauese dioxide in presence of alkali 
salts by alkali persulphate, acidulating the solution with 
sulphuric acid, though it lessens the amount of alkali 
carried down with the manganese dioxide, does not entirely 
prevent this co-precipitation; but if the precipitate be 
thoroughly washed with a moderately concentrated solution 
(either hot or cold) of an ammonium salt, preferably the 
nitrate, the alkali is completely removed, and the weight of 
the ignited manganese oxide agrees exactly, iu the case of 
known amounts, with that calculated. The ignited oxide 
from the precipitates which have not been washed with 
ammoninm nitrate, contain alkali base, but no sulphate, 
showing that the alkali sulphate is not precipitated as such 
with the manganese dioxide, but only its alkali in the form 
of manganite. Ammonium nitrate will not wash out the 
alkali from the ignited precipitate ; if this be suspected to 
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contain alkali, the latter can only bo removed by re-dissolv¬ 
ing, re-precipitating, and washing the moist precipitate with 
ammonium salt. Metallic oxides other than the alkalis 
cannot be removed from tbe precipitate by this process. 

—J. T. D. 

Manganese / Determination of -, in Minerals. 

M. Dittrich. Ber., 36, [19], -1072—4073. j 

Ths traces of manganese present in many minerals are 
very difficult to separate exactly, and to determine accu¬ 
rately by the usual methods. The author adds a little 
hydrogen peroxide to the solution before adding ammonia, 
and thus brings the whole of the manganese, as peroxide, 
into the ammonia precipitate. In separating the iron ar.d 
alumina in this by fusrn with sodium carbonate or extraction 
by caustic alkali, more hydrogen peroxide is added to the 
alkaline liquid, so that all the manganese is left with the iron 
and Any titanic acid. After removal of the titanic acid by 
fusion with potassium hydrogen sulphate, the iron and 
manganese go together into the filtrate. To this hot | 
filtrate, the author adds some dilute sulphuric acid and j 
10—15 e.c. of 10 per cent, filtered ammonium persulphate 
solution, and heats for some hours on the water-bath, 
occasionally stirring. The whole of the manganese pre- : 
cipitates, hut the precipitate may contain a little iron ; this 
is separated by one of the known methods—best by 
tJannasch’s method of precipitating the iron by ammonia 
in presence of hydroxy la mine, when the manganese is 
completely retained in solution.—J. T. 1). 

Lead; Determination of -, in Furnace Slags. II. 

Svobodn. Ocsterr.-Zeits. f. Berg.- u. lluttenw., 1902, 
50, 583. Ghent.-Zoit., 1902, 26, [OH], Wcp. 325. j 

Ten grms. of the finely pulverised slug are stirred with 
10 o.e. of water, then rapidly treated with 50 c.c. of con¬ 
centrated hydrochloric acid, and the liquid diluted with 
30—40 e.c. of water and boiled. To oxidise the lead 
sulphide eventually formed, potassium chlorate is added, 
the chlorine boiled oft, the liquid filtered, and the residue 
of silica boiled several times with water. The filtrate and 
washings are treated with an excess (20 grms.) of lead-free 
zinc, allowed to stand, and then filtered from the deposit, 
which is dissolved in dilute nitric acid. Tho solution is 
diluted to 250 c.c. and filtered, and 200 c.c. (=8 grms. of 
slag) of the filtrate are treated with 25 e.c. of sulphuric 
acid (1:4) and 70 c.c. of ulcohol, and allowed to stand 
over-night. The precipitate is then collected in a Gooch's 
crucible, washed with alcohol and ether, and dried at 
150“ C. It is shown by the results of test analyses that 
it is quite unnecessary to dissolve the lead sulphate in 
ammonium acetate and to repeatedly precipitate the lead 
as sulphide.—C. A. M. 

Phosphoric Acid and Magnesia ; Gravimetric and 

Gasometric Determination of -. [By the Molybdate 

Method.'] E. Riegler. Zeits. anal. Chem., .1903, 41, 
[11], 675—686. 

ThB gravimetric method for the determination of phos¬ 
phoric aeid is based upon the precipitation of the phosphoric 
and molybdio acids from ntumoniacal solutions ot ammonium 
phospbo-molybdate by means of barium chloride. The 
barium ptccipitate is quite insoluble in water •, it has the 
formula Baj ? (Mo0 4 ) M i* a O B .24Il s O, and when dried at 
100“ C. contains 1-75 per cent, of phosphoric anhydride 

40 to 50 c.o. (containing not more than 0-05 grm. 
of PjQs) of the phosphate solution to he tested are placed 
in a flask .of 200 c.c. capacity, 5 o.e. of nitric acid (sp. gr., 
I- 2 ) are added, and the whole is heated to boiling. After 
removing ttye flask from the flame, 50 c.c. of 6 per cent, 
molyhdfc acid Solution are added, the mixture is shaken 
for two minutes, and allowed to stand at the ordinary 
temperaturd for two hours, the flask being closed by an 
india-rubber stopper. The precipitate is filtered off, washed 
with, about 30 c.c. of 20 per cent^jumnonium nitrate 
solution, and then rinsed from the filter into a 100 c.o. 
conical flask. Using is little water as possible for this 
purpose. Any precipitate adhering to the filter is dissolved 
in 10 per cent, ammonia, and the filter is Washed With 


(PA). 

from 


about 30 o.e. of water. The solution in tbe flask, amounting 
to about CO—70 e.c., is now precipitated by the addition ot 
20—25 c.c. of 10 per cent, barium chloride solution. After 
mixing, but not violently shaking, the solution, and testing 
a drop of the clear liquid with a little potassium chromate 
to make certain that an excess of barium chloride is 
present, the precipitate is collected on a dried weighed 
filter, washed with water until free from chlorides, dried 
at 100“ C., and weighed. 

The gasometric method is carried out by adding a known 
weight of barium chloride to precipitate the atnmoniacal 
solution and gasometrically estimating tho excess of barium 
chloride added. Barium chloride is precipitated by iodic 
acid, barium iodate being formed (HaClj + 2H10, = 
2HC1 + Bu(!0 3 )<,). The latter on treatment with hydra¬ 
zine sulphate evolves nitrogen ( Hh(IO,)j + 3N.H 4 H 2 S0 4 = 
liaSO. + 2II 2 S0, + 2111 e HI GO + (IN). The method is 
as follows:—4fi--1585 grms. of pure crystallised barium 
chloride are dissolved in water and made up to 1 litre, 

L c.c. of this solution exactly precipitates 1 mgrm. of 
IThe quantity of phosphate solution employed in the 
estimation is about 40 c.c., and should not contain more 
than 0-025 gnu. of I’./ > 6 . This is precipitated as in the 
gravimetric method. The ammonium phospho-molybdate 
precipitate is dissolved in 10 per cent, ammonia and water, 
the resulting .solution not exceeding 40 e.c. 5 e.c. of the 
ubove barium chloride solution are then added, and after 
the precipitate lias settled, a drop of the solution is tested 
to see whether an excess of barium chloride be present. 
If not, another 5 e.c. arc added. There must not be a 


greater excess than 5 o.e., otherwise tile volume of nitrogen 
subsequently evolved will be too large to deal with. The 
precipitate is collected ou a filter, washed with 30 e.c. of 
water, and the filtrate and washings collected in a flask 
containing 10 c.c. of 5 per cent, iodic acid solution. After 
standing 15 minutes the barium iodate is filtered off, 
washed with a little water, so that the filtrate amounts to 
150 c.c-., and the filter and precipitate placed in the small 
cylinder of the evolution vessel, which is placed in a vessel 
containing water as shown in the illustration, tho level 


of the water just covering the india-rubber stopper. 

Outside the cylinder are placed 40 c.c. of a 2 per cent. 

hydrazine sulphate solu¬ 
tion. The evolution vessel 


lf\ 

is then connected to the 
measuring tuhe. 

The water in the 

Hi 

A * 

- 0 

measuring cylinder is 


levelled and the contents 

j 10 - 

of the evolution flask are 

mixed by shaking. After 

f 20 j 

15 minutes the volume of 

JlO 

the evolved nitrogen is 

read off. When corrected 

1 

to 0“ C. and 7fi0 mitt. 

Jr 

pressure, tlie volume of 
nitrogen in c.c. multiplied 

Jsft i 

by 0-08 (moro exactly 
0-0783) gives tho weight 
of P s ( >n in mgrins. A 

T° ■ 

§ 7e ^ 

correction of 0-4 mgrm. 
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is added, as barium iodate it slightly soluble in the water 
used for washing the precipitate. The actual amount 
of F,0, in the solution analysed is thus found by 
the formula: F,<), ■=< N — (V 0 x O'08 + 0-4) mgrm., 
where N denotes the cumber of c.c.s of barium chloride 
used and V 0 the volume of nitrogen at 0° C. and 760 mm. 

The two methods can obviously be combined, by 
employing the standard barium chloride solution as 
precipitant in the gravimetric process. 

Magnesia may be grnviroetrically estimated by dissolving 
the ammonium magnesium phosphate us usually obtained in 
nbout 50 c.o. of water and 5 c.o. of nitric acid, precipitating 
with molybdic acid solution, and weighing the barium com¬ 
pound obtained from this as above. On multiplying the 
f weight of the latter bv 0-0099, the magnesia (Mg<)) is given. 
i The gasometric method consists in first converting 
t ammonium magnesium phosphate into ammonium phospbo- 
molybdate, dissolving the latter in ammonia, precipitating 
with a known volume of barium chloride solution 
(81-7284 grins, per litre), and proceeding as described 
above. 1 c.e. of this solution corresponds to I mgrm. of 
magnesium oxide, and 1 c.e. of nitrogen to 0-0445 mgrm. 
of magnesium oxide. The amount of the latter is thus 
found from the formula: MgO — N — (V. x 0 0445 + 
0* 23) mgrm. The correction (0-23 mgrm.) is for the 
solubility of the barium iodate.— \V. F. S. 

Potassium in Kainite and 40 per cent. Manuring Salt 
(.Crude Potassium Salts) ; Simple Process for the Rapid 

Determination of --. M. Fasson. Zeits. angew. Chem., 

1902,15, [49], 1263—1265. 

Tun grins, of the salt are dissolved in 300 c.e. of water 
containing hydrochloric acid in a 500 c.c. tlask. The 
solution is boiled with uu excess of barium chloride to 
precipitate sulphuric acid and to convert all salts into 
chlorides. After cooling, the flask is filled, up to the ; 
mark, with 96 per cent, alcohol and shaken well. Tho j 
temperature rises but a contraction in hulk sets in. After I 
cooling to the pree.isu room temperature, the flask is filled 
accurately to the mark, and shaken, and the contents arc 
filtered through a folded paper filter. 25 c.c. of the 
tiltra'e (containing 0-5 grin, of the original substance) are 
mixed with 5—15 c.c. of plutiuic chloride solution and 
125 c.c. of .OS per cent, alcohol. The mixture is agitated 
for five minutes in an apparatus such as is used in 
phosphoric acid determinations, and is then filtered through 
a Gooch porcelain crucible. The precipitate is washed 
with 80 per cent, alcohol, and rinsed with ether, dried for 
two hours at 100° (J., cooled in the desiccator,and weighed. 
The precipitate is then dissolved in hot water, and the 
crucible afterwards washed with 80 per cent, alcohol, rinsed 
with ether, dried, and, after cooling, weighed again. The 
loss of weight gives the potassium platinic chloride. 

—W. G. M. 

ORGANIC— Q UA LIT A TIVJE. 

Narceine; Colour Reactions of -. A. Wangerin. 

Pbarm.-Zeit., 1902,47 916. Chem.-Zeit., 1902,26. T981, 
Rep. 326. ,L J 

Thk following test is described as a distinctive and 
exceedingly sensitive colour reaction of narceine:—From 
0-01 to 0-02 grm. of resorcinol is rubbed in a watch glass, 
with 10 drops of concentrated sulphuric acid, and after the 
addition of a trace of narceine (0-002 to 0-005 grm.) the 
mixture is wanned on the water-bath with continual 
stirring. The colour of the liquid becomes crimson to 
cherry red, whilst after cooling, the colour gradually changes : 
from the edge inwards to blood red, and after 12 hours 
becomes orange yellow. 

Another colour test for narceine consists in warmim? 
about 0-002 to 0-01 grm. of narceine with 10 drops of 
concentrated sulphuric acid and 0-01 to 0-02 grm. of! 

j D ‘x’ j 6?*®“ Colour being produced. Narcotine i 
and hydrastme, however, which approach narceine' in; 
chetntcal constitution, also give similar green colorations in \ 
tbfs test—j 


ORGANIC—QUANT IT A TI VE. 


Indigo Salts ■[Determination of Indigo in l)ycd Fabrics'^. 

A. liius and A. Kufferath. 

See under IV., page 20. 

Rubber Goods , Analysis of -. C. (). Weber. Gummi- 

Zeit., 1902, 17, [10], 207—208. 

Tut: methods in general use are t l) Extraction with acetone : 
giving free oils, fats, para Bln, mil free sulphur ; ( 2 ) Extrac¬ 
tion with alcoholic sodium hydroxide: rubber substitutes! 

(3) Determination of sulphur of vulcanisation; and 

(4) Determination of mineral constituents. ' The author 
points out that the results obtained by (1) mid ( 2 ) are 
accurate, but that the detcnniimtiou of the sulphur of 
vulcanisation is in many cases rendered inaccurate by the 
presence of certain mineral constituents,whilst the determina- 
tioa of the mineral matter by ignition is almost invariably 
incorrect. The caoutchouc determined by difference is 
affected by these errors, and a completely accurate rubber 
analysis can only be obtained by tedious control 
determinations. 

The author has shown that the solution obtained by 
treating rubber with nitre-benzene is not caoutchouc, but a 
decomposition produet, which, like tho parent substance, 
yields an addition compound with bromine, t’ ro H„Ur 4 , 
which is quantitatively precipitated by alcohol. 

lu a previous communication ( Her.’, 35, 1947) tho author 
also showed that caouteliniio was quantitatively converted 
by nitrogen peroxide into the compound. C, n li K ,N 3 0 1 . and 
that this compound was readily soluble in acetone. His 
recent extended experiments have fully confirmed these 
statements, and a long series of determinations of the 
yields thus obtained from different kinds of pure caoutchouc 
agreed closely with the theoretical amount (167-G per cent.), 
notwithstanding the presence of a small proportion of 
oxygen (under 3 percent.) in the different samples. As 
is shown in the following results the error in calculating 
the proportion of caoutchouc from the percentage of 
dinitro-polyprene is less than 1 per cent.:—l’ara, 166-9; 
Castilloa, pure, 167'4; Lagos, 166-8; Kassai, 167-1; 
Sierra Leone, 107-1 ; Korneo, 166-ti; Madagascar, 167-3; 
Halata, 165-8 ; and gutta-percha, 167-4 per cent, fn each 
ease the sampleH were previously extracted with acetone. 

1 he experiments with vulcanised rubber were made upon 
(1) pure 1’ara vulcanised elastic threads; (2) finely-divided 
patent sheet rubber : and (3) highly vulcanised Fara sheet 
rubber. The finely-ground sutnplcs were extracted with 
acetone, then dried in a current of carbon dioxide, sus¬ 
pended in chloroform, and treated with a current of nitrogen 
peroxide, which changed the colour of tho rubber to bright 
yellow. After standing for some time the chloroform was 
filtered off, and the residue washed with small quantities of 
chloroform, and repeatedly treated with hot acetone, in 
which it speedily dissolved, leaving the insolublo mineral 
matter. The filtered solution was treated with water, and 
the precipitated nitro compound washed with hot water, 

: dried at 60° C., ami weighed. It was found that the per¬ 
centage of euoutchoue calculated from the results was too 
high in proportion to the degree of vulcanisation. This 
indicated that the vulcanised sulphur had also passed into 
solution, and by deducting its amount as previously 
determined, the results agreed closely- with the known 
composition of the' samples. Excellent results were also 
obtained In the analysis of a highly-vulcanised rubber con¬ 
taining 50 per cent, of chalk and lead oxide, which had 
offered great difficulties in tbe usual method of analysis. 
The mineral matter, after removal of the nitro compound by 
acetone, was left in a form ready for immediate weighing, 
(See this Journal, 1902, 626, 1404.)—C. A. M. 

Glue Analysis. A. Mfiller. Zeits. angew. Chem., 1902, 

15, [48], 1237—1241. 

CoiiftiXRCiAr. samples of glne and gelatin contain varying 
quantities of nitrogenous decomposition products. - them 
so-called glutoses are derived from the glutin, blit, being 
devoid of adhesive properties, are worthies* front a practical 
^iuadpoint. A mere determination of the nitrogen ih a 
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sample may accordingly give misleading results. Tho 
titration method is also open to objection, as the glutoses 
(semi-glutin and hemi-collin) precipitate tannic acid. 

The author has investigated the subject by gradually 
decomposing a good sample of gelatin. A 15 per cent, 
solution of the best gold-label gelatin was prepared, and 
equal quantities were heated in an autoclave with super¬ 
heated steam at a pressure of two atmospheres for periods of 
a half, one, two, three, and four hours, the following factors 
being determined at each stage: viscosity, total nitrogen 
in the liquor, and tannin absorption (by adding excess of 
standard tannin solution to two similar portions, treating 
one with hide powder, and titrating each with standard 
potassium permanganate). 

The adjoined figure shows the results graphically, where 
the periods of time in hours are plotted as ordinates, and 
the viscosity, amount of nitrogen, and amount of tannic acid 
fixed as abscissa;. 



The curve V represents (he viscosity, which, after four ; 
hours becomes practically nil, all the glutiu is converted. 
N shows the loss in uitrogen; N' and n are the lines 
which would be followed (1) if the amount of nitrogen 
decreased regularly, and (2) if no loss occurred. The 
curve T shows the change in combining power with tannic 
acid, T' and t are curves corresponding to N' and n. 

The decrease in the amount of nitrogen is probably due 
to the formation of a fine, amorphous, insoluble brown 
powder, which, when purified, contained 12'34 per cent, of 
nitrogen. In order to determine why the curve T practi¬ 
cally vanishes, notwithstanding the fact that glutose com¬ 
bines with tannic acid, samples of glutin tannnte and 
glutose-tannate were examined, and it was found thut the ! 
former is a stable substance, whilst the latter very readily 
decomposes when washed or digested in water. It appears, 
therefore, that when a sample of glue is precipitated with 
tannin, the glutose-tunnatc decomposes, and may be washed 
out from the mixed precipitate, whilst under the conditions 
of these experiments, the liberated tannin wur absorbed by 
the hide powder, thus giving gradually diminishing values 
for the taunin-absorptiim value. 

In order to ascertain the probable percentage of error of 
the nitrogen test and the tannin test, a number of com- , 
inercial samples were examined by both methods, and also 
by Stelling’s method of precipitating the glutin with alcohol 

(Chom.-Zeit., 20, 461)- i 

For good samples, where the amount of glutose is small, j 
the nitrogen estimation gave a probable error of about , 
2 per cent., and the tannin estimation about J per cent., 
whilst in had samples the corresponding errors were about 
6 and 2 per cent, respectively. - II. L. .1. j 

Reducing Sugars ; Iodomelry of -. M. Ituisson. Jlnll. ! 

de l’Assoc. des Chim. de Suer, et do Dial., 1902, 20, ['•], 

429—436. 

Itt applying Haen’s method of determining unreduced 
copper eolation when titrating reducing sugars, it is found 
that the decolorisation of the iodide of starch at the end 
of the reaction is not permanent, the blue colour re¬ 
appearing at the end of a few mioMes unless care is taken 
to render the copper solution only just acid before adding 
the thiosulphate. It is necessary to determine the amount 
of oxide of copper held in insoluble combination with the 
filter-paper and to correct for this. The amount of copper 


precipitated also should not exceed half that contained in 
the solution used_|j. J. dc W. 

Opium; Analysis! of Vreparations containing— [ De¬ 
tection of Morphine in the Presence of Ipecacuanha 
Alkaloids]. A. H. Allen and G. K. Scott-Smith. 
Analyst, 27, [321], 350—353. 

Detection of Mi.rphine in the Presence of Ipecacuanha 
Compounds. —lit view of the marked similarity of colour 
reactions afforded by the ipecacuanha alkaloids (this 
Journal, 1902, 1475) with those given by morphine with 
Froehde’s reagent, ferric chloride, iodic acid and starch, 
and with ferric chloride ami potassium ferricyanidc, tlio 
presence of-morphine, and, by inference, of opium, in a 
preparation containing ipecacuanha, cannot he pronounced 
with certainty on the results of these tests alone. Con¬ 
firmation of the presence of morphine may be obtained 
by shaking out an amylic alcohol solution with a little 
dilute acetic acid, placiug a few drops of this acetate 
solution in a watch-glass or on a celled microscope slide, 
and covering it with a watch-glass moistened with Btrong 
ammonia solution. After allowing to stand for 30 minutes, 
any morphine liberated will be found to have crystallised 
in elongated prisms, easily identified by microscopic exami¬ 
nation, and quite distinct from the octahedra or rice-starch- 
like crystals of the psychotriue of ipecacuanha. 

Examination of Paregoric. —The composition of “ pare¬ 
goric ” of commerce often varies considerably from that 
prescribed in the British Pharmacopoeia for “Compound 
tincture of camphor.” The preparation may be deficient 
in alcoholic strength or in the. proportion of anise oil 
or of benzoic acid. To evade the poisons regulations of 
the Pharmacy Act the opium is often entirely omitted; 
occasionally alkali-metal bromides are substituted for this 
ingredient. If 25 c.e. of paregoric be neutralised and 
distilled to about 10 c.e. the alcohol may be approximately 
determined from the specific gravity of the distillate. A 
portion of the camphor and anise oil will be carried over, 
the remainder may be extracted from the distillation residue 
by shaking out with ether. If the aqueous layer be then 
acidulated with HCI and again shaken out with ether, the 
benzoic acid may be obtained in a weighabte condition on 
evaporating the ethereal extract. It is preferable, however, 
to shake out the ether layer with successive washings of 
water, until these are no longer acid to litmus, and to titrate 
them with N/20 Ha(OII)., solution, using phenolphthalein 
as indicator, and shaking the aqueous solution with the 
original ethereal layer. The number of mgrins. of benzoic 
acid thus found, x ()• 35, gives the amount of benzoic acid 
per pint of the paregoric examined. The amount of 
meconic acid present in the aqueous liquid is too small 
to affect the results appreciably. Its presence, however, 
may be indicated by separating the ether, destroying the 
pink colour duo to the slight excess of alkali in the aqueous 
layer, and adding a drop of Fe,(JI 0 solution, when the 
familiar purple-red tint will be produced. Since meconic 
acid is not readily extracted from noid aqueous solution 
by ether, better results may be obtained by employing 
amylic alcohol as the immiscible solvent. The presence 
of meconic acid leads to the inference of the presence of 
opium also. When only this ingredient is sought for, the 
original sample may be simply diluted with proof spirit 
until the colour is reduced to a light yellow tint, aud then 
treated with a drop of Fe./ l c solution. By comparing this 
colour with that given by a standard tincture, a rough 
approximation of the amount of opium present may be 
obtained. The proportion of opium in paregoric is too 
small to allow of a ready gravimetric determination of the 
morphine. Hut fair results, sufficiently accurate for most 
purposes, nmy be obtained by volumetric, or colorimetric 
application of the reaction with iodic acid.—J. 0. B. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Cerite Elements; Separation of the -, by the Chromii 

Acid Method. C. It. Bohm. Zeits. angew. Chem., 15, 
[50], 1282—1299. 

Mothmann and B6hm (this Journal, 1900, 267) have 
described a process for the separation of the cerite elements. 



**■.!», tt&l 


JOURNAL AND PATENT LITERATURE Ct. XXIV. 49 


based span tlx fwt that the neutral chromates of the 
elements are 1 pm soluble than the corresponding sulphates. 
The author has found that by fractional precipitation with 
successive additions of potassium chromate, tbe earths may 
be separated much more rapidly than by any other method, 
especially if they exist in solution as tbe readily soluble 
bichromates. To attain success by this method, certain 
condilioas of dilution, temperature, und agitation must be 
adhered to. The experimental manipulation is described in 
detail, and a series of fractionations of rare earth mixtures 
is described, with the aid of several tables nnd remarks 
thereon. 

The order in which the earths are separated out by the 
new method is as follows:—(1) cerium, (2) lanthanum, 
(8) praseodymium, (4) neodymium, (5) samarium, (6; ter¬ 
bium, '7) ytterbium, (8) erbium, (9) yttrium, (10) gado¬ 
linium. The separation of the cerium is extremely good. 
If a mixture of the crude oxides with an excess of chromic 
acid is added gradually’, with constant stirring, to a small 
quantity of water, and, after heating, tile solution of the 
bichromates is diluted slightly, the cerium is precipitated 
almost entirely as basic chromate. The separation of the 
.elements by this method is not a complete one, but they 
are so concentrated into the various fractions that the latter 
are very suitable lor further treatment by known methods. 
The behaviour of the various earths is treated of under 
separate headings, and the results of tho spectroscopic 
investigations are folly discussed.—H. B. 

Bismuth i Ratlin-Active Constituent of the -, from the 

Joachimsthal Pitchblende. W. Marckwald. Ber., 35, 

[19], 4299—4240. (See this .Journal, 1902, 1301.) 

Tttt: author has suggested that the active constituent of 
this metal is related rather to tellurium than to bismuth. 
When to the hydrochloric acid solution of the active bismuth 
oxychloride a few drops of stannous chloride are added, the 
solution darkens, and a black substance slowly settles out, 
which, when c dleoted on a filter, is found to be highly 
radio-active, while the filtrate has lost all activity. This 
blaok Bubstance is much more active (but is correspondingly 
smaller tu quantity) 4han the electrolytically-obtained pro¬ 
duct. It differs, apparently, in no respect other than its 
•activity, from tellurium, and the author proposes to call it 
SHtdiatt tin riitvi. 

The author replies to some remarks of diesel's on his 
work, pointing out that diesel's statements do not represent 
tbe views the uiitbor has expressed, and that he is in accord 
with diesel ar.d the Curies as to the probable constitution 
■of polonium.—J. T. D. 

RHoer ; Colloidal -. F. h"(ispert. Her., 35, [19], 

4096—4070. 

CoimiiiuNa his former work (this Journal, 1902, 1301), 
the author dads that concentrated pure sodium silicate 
eolation is not necessary, hut that a solution of ordinary 
brown sodium silicate of It) per cent, strength gives clear 
solutions of colloidal silver of red-brown or yellow-brown 
tint. Dust tutd any inequalities on the surface of the glass 
vessels used, cause rapid precipitation of the silver, and hence 
it ia desirable to use new vessels. The speed of reaction 
was measured by adding to 1 c c. of N/10 silver nitrate 
solution in 25 c.e. of sodium silicate solution of 1:10 
strength, solutions of from 2 c.e. to 10 c.c. of 1/60 formalin 
solution made up to 24 c.c. with water, and estimating tbe 
depth of tint after varying intervals of time. The speed 
increases with the concentration of tho formalin, with the 
intensity of the light to which the liquid is exposed, sad 
with rise of temperature. Tbe colour of tbe solutions, 
iwhen greatly diluted, varies with the temperature of re¬ 
duction. More eoacemrated silver solutions than tboss 
mentioned can be used, and will give stable colloidal solu¬ 
tions; but if dilute colloidal solutions be concentrated‘by 
evaporation, some of the silver deposits, and ultimately tbe 
•whole sets to a jelly, insoluble in water.— J. T. D. 

filoer and Gold, Colloidal - V. KOspert. Ber., 35, 

i [19], 4070—4071. 

.'«* deposited silver mentioned above (see preceding 
Attract) exists in the form of extremely minute particles, , 


for they require many weeks to settle out. Microscopic 
examination of tbe blackish jelly formed on evaporation 
shows that it is not homogeneous, but ooiitains • minute 
drops of water. If in the preparation of these colloidal 
solutions less than 01 c.c. ot the 10 per cent, silicate solu¬ 
tion be used in 50 c.e. of the liquid, the silver always 
separates as a mirror. Thu solutions previously described 
were all, after dilution, yellow, brown-yellow, or brownish- 
green j hut one made from 0 5 c.c. of concentrated water- 
glass, 1 o.o. of N/10 silver nitrate. 5 c.e. of 1/60 formalin, 
and 1 litre of water, after 20 hours’ standing, was intensely 
carmine-red. Hydroxylamine sulphate used instead of 
formalin does not give colloidal silver. 

Gold chloride solution, with water-glass and formalin, 
heated on tbe water-bath, gave, according to quantity, 
bright-red, claret-red, blue, and, in one case, green colloidal 
solutions. Very small amounts of gold givo a rose-red 
coloration. The blue-green solutions looked greenish-black 
by reflected light, but by transmitted light showed the same 
colour as gold leaf.—J. T. D. 

Boron Trichloride ; Action of -, on Ammonia. 

A. Joanuis. Coinptcs Bend., 135, [24], 1106—1109. 

llvnttooBN containing the vapour of borou trichloride i» 
passed into liquid ammonia, the temperature being kept 
between —50° and —7lt'C. 

From an examination of the amounts of ammonia which 
escape wheu the temperature is raised successively to — 28° C. 
aud to 0° C,, the author concludes that horamide and 
ammonium chloride are formed :— 

IlClj + 6N1I, = B(NU,\, + 3NI1,C1. 

At low temperatures (he ammonium chloride unites with 
more ammonia to form the compound NI1 4 (JI.8N1I 3 . The 
horamide has not yet been separated from the associated 
ammonium chloride. If the temperature bo allowed to riae,. 
the horamide slowly decomposes, with evolution of ammonia, 
ami formation of borintide:— 

2B(NH,) 3 - If,(Nil), + 3NHj. 

This substance is stable up to 440° C. It can be readily 
separated from the associated ammonium chloride by dis¬ 
solving out the latter with liquid ammonia, aud appears to 
he identical with the borimidc obtained by Htockes and Wick 
by heatiug aiiimoniacal borou sulphide. Possibly the 
“ammoniacal sulphide, bromide, and iodide "of boron are 
really mixtures of horamide with ammonium sulphide, 
bromide, and iodide.—J. T. D. 

Pyrophosphoric Acid; Transformation of -, into Ortho- 

phosphoric Acid. H.Giran. Comptes Rend., 135 [821, 
961—963. ’ 

Srituer ptrophesphoric acid, kept for three mouths about 
— 10 J C., solidifies to a crystalline mass. A calorimetric 
study of it lias yielded the following results : — 

H,iy ) r sol. + 11,0 liq. — 2H,P0 4 sol. + 6'97 cal. 
ll 4 l>,0 7 liq. 4-11,0,, = 2H 3 P0 4 „ + 9-09 „ 

U 4 P,0 7 diss. + II,O „ = 2H,P0 4 dias. + 4-25 „ 

H 4 + P, + 0 7 - H 4 I’,(> 7 cryst. : -e 532'23; liq.; + 529'94; 
dis‘.: + 540' 16 cal. 

The last result is dependent on Thomson's figure ( + 801 - 1 
cal.) for the formation of orthophosphoric acid from ita 
elements.—J. T. D. 

Ignition of Guncotton with Water [Reaction of Sodium 
Peroxide on Guncotton and Formaldehyde']. L. Vanino. 
Zeita. angew. Cheat., 15, [50], 1299—1800, 

lx dry guncotton be impregnated with sodium peroxide and 
a few drops of water be then added, the guncotton U 
ignited (but not detonated) immediately. Exeeaa of water 
muat be avoided. The addition of formaldehyde to the 
water promotes the reaction very considerably. If to 
ordinary commercial formalin a small quantity of sodium 
peroxide he added, a violent detonation occur*, with 
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deatractlon of the glass vessel. When the peroxide is 
added in too small amounts, only small sparks of flame 
appear, uuacoompanied by an explosion, or only a develop¬ 
ment of gas is observed s with larger additions, however, 
the explosion occurs regularly, with a dull report.—H. B. 

Lights Chemical Action of -. G. Ciamician and 

P. Sdber. Ber., 1902, 35, [19], 4128—4131. 

As a result of the continuation of their former work (see 
this Journal, 1901, 844 and 043; 1902, 876, 1477), the 
authors find that, under the influence of light, unsaturated 
compounds exhibit a decided tendency to polymerise. 

It has been already shown by Bertram and Kiirsten that, 
when dry cinnamic acid is exposed to sunlight, it is rapidly 
and almost completely transformed into a-truxillic acid. 
The authors have found, however, that when an absolute 
alcoholic solution of cinnamic acid is left in the light for 
nearly five months, about half the acid is converted into 
the ctbyl ester, the rest being unchanged; no sign of 
truxillic acid could be found. When suspended in and 
partially dissolved by paraldehyde, and exposed for some 
months to the action of light, cinnamic acid is, to some 
extent, polymerised into o-truxillic acid, but the authors 
consider that it is only the undissolved cinnamic acid which 
undergoes this change. 

A solution of stilbcne in benzene assumes, under the 
influence of light, a pale yellow colour, part of the stilbene 
being polymerised into a compound having the doubled 
formula as is shown by a molecular weight deter¬ 

mination in naphthalene solution. This compound crystal¬ 
lises from ether in colourless prisms, and in alcoholic 
solution is stable towards permanganate. 

Exposed to light in cither alcohol or paraldehyde solution, 
co u mar in undergoes partial polymerisation into a di-poly- 
meride, C„H 13 0 4 , which is probably identical with Dyson’s 
.dihydrocoumarin, and separates from the solution in 
colourless, well formed crystals melting at 262°.—T. H. P. 

Aromatic Hydrocarbons; New Method of C hlorinutiny 

_. Sryewetx and Biot. Comptes Ilend., 135, [24], 

1120-1122. 

Hydrocarbons of the benzene, naphthalene, and anthracene 
series, heated with ammoniaea! lead tetrachloride to 150°— 
200° C., are readily chlorinated in the nucleus. The 
reagent is prepared by passing chlorine gas through lead 
chloride suspended in hydrochloric acid till complete 
solution takes place ; the calculated quantity of ammonium 
chloride (2NH 4 Ct: PbCl 2 ) dissolved in ten times its weight 
of water is then added, and the yellow crystalline pre¬ 
cipitate of 8NH 4 C1: PbCl, collected and dried at 70°—80° C. 


Paraformaldehyde-, Solubility of -, in Solutions of 

Sodium Sulphite. A. and L. Lumiere and Seyewetz, 

Bull. Soc. Cbim., 1902, 27, l 24 ]- 1212—1215. 

Paraformaldehyde [trioxymethylene] dissolves readily 
in solutions of sodium sulphite. The maximum solubility 
of paraformaldehyde occurs when the solid mixture contains 
from 80 to 60 per cent, of anhydrous sodium sulphite; 
solutions can then be obtained containing 25—29 per cent, 
of paraformaldehyde. 

The presence of paraformaldehyde in sufficient proportion 
(25 per cent.) increases the solubility of sodium sulphite to 
such an extent that the solution of the mixture contains 
about 55 per cent, of the anhydrous salt, as against 28 per 
cent, in pure aqueous solutions; the total solid matter in 
such a solution amounts to 74 per cent. It is assumed that 
a loose molecular combination of the two bodies occurs in 
solution.—J. F. B. 


Formic Acid s New Synthesis of -. H.Moissan. Bull. 

Soo. Chim., 1902, 27, [2JJ, 1148—1152. 


Potassium hydride, prepared by heating the raotal in a 
current of hydrogen at a temperature of 360° 0., reacts 
with carbon dioxide and with carbon monoxide. 


The hydride is heated in sealed tubes in presence of 
excess of carbon dioxide at 225 s C., when potassium 
formate is produced, according to the equation— 


CO, + KH - HCOOK. 


With carbon monoxide, reaction does not take plaoe so 
readily. If potassium be heated at a temperature of 
350 s C. with a mixture of hydrogen and carbon monoxide, 
potassium formate and carbon are the products of the 
reaotion according to the equation— 

2CO + KH HCOOK + C. 

Sodium hydride gives similar results.—J. F. B. 


Books. 


Inorganic Oiikm ihtkv, with the Elements of Physical 
and Theoretical Chemistry. By J. 1. 1). Hinds, Ph.D., 
Professor of Chemistry in the University of Nashville. 
First Edition. John Wiley aud .Sons, New York, U S.A. 
1902. Price 3 dols. Chapman aud Hall, Ltd., London. 
8vo volume, containing chart of the spectra of the alkali 
mid alkaline-earth elements, preface, list of suggestions to 
teachers, table of contents, subject-matter (illustrated with 
66 engravings) filling 543 pages, an addendum on liadiuin, 
appendix, and alphabetical iudex of subjects. The matter 
is dealt with under four divisions:— I. Intboduction. 
II. Physical Chemistry. 111. Theoretical Che¬ 
mistry; (i.) Statics, (ii.) Dynamics. IV. Descriptive 
Chemistry. 

Handihjch dkr Elrktrochemie. Bearbeitet von Prof. 
Dr. W. Borchebs, Dr. E. Bosk, Dr. H. Dannekl, Prof. 
Dr. Elks, Prof. Dr. F. Kuster, Bergingenieur F. Lang- 
ooth. Prof. Dr. W. Nernst, and Prof. Dr. H. Stock- 

MEIKIt. 

Elektbomagnktische Aufbbukitung. Von F. Lang- 
octh, Bergingenieur, Mechemich. Wilhelm Knapp’s 
Verlag, Halle a. S., Germany. 1903. Price M. 8. 

Laroe 8vo volume, containing 64 pages of subject-matter, 
with 49 illustrations. This book evidently forms part of 
the contemplated entire handbook, and contains neither 
table of contents nor index. The chapters treat of the 
following subjects. 1. Development of Electro-magnetism. 
II. The Principle of Electro-magnetic Separation. III. The 
Electro-magnetic Ore Separator. IV. Results achieved by 
Electro-magnetic Separation. V. Contributory Processes in 
Electro-maguetic Separation (Reduction to Smalls, Sifting, 
Briquette-forming, &c.). VI. Magnetic Separation Esta¬ 
blishments. 

Spkciellk Elbktrochemir. Von Dr. H. Dannekl, Privat- 
dozent fiir phys. Chemie und Elektrochem. an der kSnigl. 
tech. Hochschule zu Aachen. Lieforung I. Wilhelm 
Knapp’s Verlag, Halle a. S. 1903. Price M. 3. 

This section of the Handbuch appears now in its first 
issue. It will be completed in 14 Parts. Part I. is devoted 
to the Special Electro-chemistry of the Elements and 
Inorganic Compounds : their Preparation by Electro¬ 
chemical Methods and their Electrolysis. 

Einfu hruno in die Elektrochkmib, naeh der elektro- 
lytischen Dissociationstheorie. Bearbeitet von Peter 
Gebdks. Wilhelm Knapp’s Verlag, Halle a. S., Germany. 
1902. Price M. 4. 

8vo volume, containing preface, table of contents, and 117 
pages of subject-matter, with 48 illustrations, followed by 
an alphabetical index of subjects and a list of errata. The 
text" is subdivided ss follows ; —I. Principles of Blectrioity 
aud Magnetism; Electrical Units of Mass, Ohm’s Law, &c. 
H. Osmose and Osmotic Pressure. HI. leotrolysis. 
IV. Polarisation. V. Acids, Bases, aud Salts. Neutralisa¬ 
tion, &o. VI. Production of Eleetrie Current j (i.) Galvanic 
Elements,Primary and Secondary; (ii.) Electrical Machines, 
tea. VII. Electro-decompositions. Faraday’s Law.' Pre¬ 
cipitation of Metals. Electro-plating, &c. 
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U>B(m<MB*iN>nLa for die Eucktrolytisciie Dausikl- 
luno Chkuischeb Pkaparate, zum Gkbraucii isi 
Labohatorium fob Ciieuiuru.ru Elektrochkmiker. 
Von Dr. Karl Elm. Wilhelm Knapp’s Verlag, Halle 
a. S. 1902. Price M. 4. 

8vo volume, containing preface, table of contents, and 
' subject-matter tilling 98 pages, followed bjr the alphabetical 
Index. There are eight illustrations. Tho subject-matter is 
) subdivided as follows:— General Skotion. (1) Sources 
i of Current and Conductors. (2) Kesistances. (:i) Mea- 
| suring Apparatus and Measurements. (4) Apparatus for 
\ Electrolysis. Special Section : I. Examples from lu- 
. organic Chemistry, (a) Experiments with (Tnattucked 
"Anodes; (ft) With Anodes suffering Attack. II. Examples 
" from Organic Chemistry : (a) Electrolysis of Organic 

j Acids, (ft) Electro-chemical Heiluctiou Processes: (i.) 
i Reduction of Aromatic Nitro Bodies, (ii.) Reduction of 
t Carbonyl Compounds, (c) Electro-qhemical Oxidation 
' Processes. Preparation of Iodoform and p-Nitrobenzvl 
■ Alcohol. 

"Lead Smelting. The Construction, Equipment, and 
Operation of Lead Blast-furnaces, anil Observations 
f on the Influence of Metallic Elements on Slags and the 
1 Scientific Handling of Smoke. By Malvern Wells 
Ilbs, Pb.D. First Edition. John Wiley and Sons, 
New York, (J.S. America. Chapman and Hall, Ltd., 
London. 1902. Brice, 2.50 dois. Postage, 9 cents 
additional. 

Small 8vo volume, containing preface, table of contents, 
and subject-matter filling 211 pages, with 11 illustrations. 
The work closes with an alphabetical index. The following 
leading subjects are treated in detail iu tile text; I. Blast- 
Furnaces. II. Influence of Metallic Elements. Iff. Wall 
Accretions. IV. Handling of Smoke. V. Metallurgical 
Results. VI. Antimouial Lead. VII. Roasting Furnaces. 
VIII. Smoke. IX. Fume Experiments. X. The Bag 
House. 

Piivsioo-Chemioal Tables for the Use op Analysts, 
Physicists, Chemical M vnufactureiis, and Scientific 
Chemists. In two volumes, each complete in itself. By 
John Castkll-Evans, F.I.C., F.C.S., Superintendent of 
the Chemical Laboratories and Lecturer on Inorganic 
Chemistry and Metallurgy at the Finsbury Technical 
College. Vol. I—Chemical Engineering and Physical 
Chemistry. Cbas. Grillin ami Co., Ltd., Exeter Street 
Strand, London. 1902. Price 24s. nett. i 

Large 8vo volume, with introduction and notes on the use 
of the tables, table of contents, and 548 pages of subject- ! 
matter, almost wholly tables. This mainly tabulated matter i 
is subdivided as follows: — I. Mathematical. II. Me¬ 
chanics. III. Physics and Physical Chemistry. This ’ 
group is again subdivided, thus :-(i.) Heat. Thermometry, j 
(it.) Correction of Thermometric Readings. Composition 1 
of Glass for Thermometers, (iii.) Air or Gas Thermo¬ 
meters. (iv.) Measurement of Extreme Temperatures, 
(v.) Change of Dimensions dependent on Variation of 
lomperature. (vi.) Calorimetry, (vii.) Specific Gravities 
and Densities. Hydrometers. (viii.) Barometry. (ix.) 
Thermal Constants of Gases, (x.) Calculations of Gaseous 
Volumes. (xi.) Determination of Vapour Densities, &c. 
(xii.) Fusiou. (xiii.) Vaporisation. (xiv.) Gases and 
Vapours, (xv.) Vapour Tcnsious and Boiling Point*, 
(xvi.) Formula; and Values of Constants for Latent Heats of 
Vapours. 


of the Properties and Composition of Carbonio Acid Gas. 

V. Methods and Apparatus for making Afirated Waters. 

VI. Origin and Development of tho Syphon. VII. Present 
System of making A lira ted Beverages. VIII. Bibliography. 

Tub Chemistry of India-Ruerkr, including the Out¬ 
lines of a Theory of Vulcanisation. By Carl Otto 
Weber, Ph.I). Charles Griffin and Co., Ltd., Exeter 
Street, Strand, VV.C. 1902. Price Ids. nett. 

This work, of 8vo size, contains a frontispiece representing, 
in two figures respectively, the Structure of the Insoluble 
| Constituent of India-Rubber, and tho Dendritical Crystal- 
j lisation induced iu deposit of Sulphur Globules. Then 
j follow the title-page, preface, table of contents, list of illue- 
; trations, and subject-matter filling 308 pages, followod by 
j the alphabetical index. There are 28 illustrations. The 
following are the leading themes:—I. Chemistry of India- 
Rubber. II. Examination and Valuation of Gutta-l’orcba 
and India-Rubber. 111. Examination of India-Rubber 
Substitutes. IV. Inorganic Compounding Materials. V. 
Vulcanisers and Sulphur Curriers. VI. India-Rubber 
Solvents. VII. Colouring Mutters. VIII. Constructive 
Components of India-Rubber Articles. IX. Analysis 
of Rubber Articles. Afpe.ndix : Sanitary Condition in 
India-Rubber Works. 

A Research on tiir Eucalyptb, especially in regard 
to their Essential Oils. By Richard T. Baker, 
F.L S. (Curator and Economic Botanist), and Henry G. 
Smith, F.C.S. (Assistant Curator anil Chemist). Tech¬ 
nical Education Series, No. 13 Department of Publio 
Instruction, ’Technological Museum, New South Wales. 
Published by Authority of the Government of the State 
of New South Wales. W. A. Gullick, Government 
Printer, Phillip Street, Sydney. 1902. Price 15s. 

This is a large 4to volume, containing preface, list of 
acknowledgments, table of contents, list of illustrations, list 
of corrigenda, and text filling 287 pages, and the alpha¬ 
betical index. The illustrations comprise the frontispiece, a 
tabular diagram representing the prohablo evolution of the 
eiiealypts, and 45 engravings, nine of which take the form 
of coloured plates, representing the various types of 
eucalyptus leaves under various conditions of development. 
The subject matter is arrauged under the following sub¬ 
divisions:— I. The Genus Eucalyptus. II.,Systematic Classi¬ 
fication. III. Comparative Constancy of Specific Charac¬ 
ters. IV. Hybridisation. V. Probable Evolution of the 
j Eucalyptus. VI. Description of the Species and their 
Essential Oils. VII. Additional Species. VIII. Eudcsmol, 

J the Stearoptenc of Eucalyptus Oils. IX. Aromsdcndral: 
an Aldehyde of Eucalyptus Oils. X. Kudr-mio Acid anil 
its Amyl Ester occurring in Eucalyptus Oils. XI. Pipcri- 
i tone: the Peppermint Constituent of Eucalyptus Oils. XII. 

| Gornniol mid its Acetic Acid Ester occurring in Eucalyptus 
I Oils. XIII. 'The Pinenes of Eucalyptus Oils. XIV. Aroma- 
dendrene: the Sesquiterpene of Eucalyptus Oils. XV. 
The Valeric Acid Ester occurring In Eucalyptus Oils. 
XVI, The Free Volatile Acid of Eucalyptus Oils. XVII. 
Alteration of Specific Gravity of Eucalyptus Oils. XVIII. 
Extraction of Eucalyptus Oils in Australia. XIX. Deter 
niiuation of Eucalyptus Oil. The tables are as follows - 
(■•) Average Yield of Oil obtainable from the several 
Species of Eucalypts. (ii.) Solubility in Aleobol of Crude 
Eucalyptus Oils, (iii.) Aggregate lie suits from the Crude 
Oils of the various Species. 


The Evolution of Artificial Mineral Waters. B 
Wiujam Kirkby, F.L.S., Lecturer on Pharmacognos 
i 1 j • ® w * nB Lolicge, Manchester. Jewsbury and Browt 
Ardwick Green, Manchester. 1902. Price 3s. 6<f. 

8vo volume, containing frontispiece, preface, table c 
contents, ist of illustrations, and subject-matter filling 14 i 
pages, followed by the alphabetical index. The woikeon 
“ n,t divided into the followini 
“’- 1 - Adduction. II. Early Speculation* an! 
IImITf Opposition Ot Mineral Wateri 

III. Imitation of Natural Mineral Waters. IV. Discover; 


Crane Report* 

I.—GENERAL. 

Trade of Chile. 

Chem. and Druygitt, Dec. 20, 1902. 

Last year Germany shipped •• perfumery, drugs, &c.” to 
Chile lo the value of 1,350,148 pesos (l peso-1*. 6d.). 
Great Britain shipped similar goods valued at 698,157 
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pesos, Frince (hipped 591,478 pesos, and the United States 
239,783 pesos. The above figures show that Germany is 
well in front of this country, but the United Kingdom’s 
share of the total imports iuto Chile is about one-third of 
the whole, and is increasing. There is no English chemist 
in Santiago, and only one in Valparaiso. All the chemists 
are Germans, consequently they import largely from Ger¬ 
many, and in support of this the Consul gives ditures 
showing the British and German shares of the imports of 
alkaloids and their salts, sulphuric, carbolic, and hydro¬ 
chloric acids, &c. Among the exports from Chile last year 
were quillaia-bark 184,1)20 pesos (1900, 176,302 pesos), 
beeswax 582,045 pesos (lyou, 503,413 pesos), borate of 
lime 1,802,401 pesos (19u0, 1,317,676 pesos), and iodine 
3,639,073 pesos (1900, 4,043,172 pesos). 

VII.—ACIDS, ALKALIS, Etc. 

Bokax and Bokic Acid in Italy. 

Chirm, and Druggist, Dec. 20, 1902. 
r. The export of borax from Italy, in 1901, was 947 quintals 
only, against 3,735 quintals in 1900. The export of crude 
boric acid was 19,955 quintals, against 15,522 quintals in 
the previous year. The most important borax mines in 
the Leghorn district aro near Ceciua, whence 999 quintals 
of refined boric acid were exported. The production of 
the works situated near I’omarance (also in the Leghorn 
district) amounted to 19,236 quintals of crude boric acid, 
2,286 quintals of refined boric acid, and 5,440 quintals of 
refined borax. 

Book-Salt Mink in Belgium. 

Cons. Deport, Dec. 15, 1902. 

According to a communication to the Society of Archaeo¬ 
logy of Brussels, recent borings near Beeringen have 
resulted iu the discovery of a mine of rock salt at a depth 
of about 8,0u0 feet. 

Nitrate and Iodine in Chile. 

Dipl, and Cons. Heps., Dec. 1902. 

The value of the nitrato exported from Chile during 
1901 amounted to 8,914,509/., whilst the vulue of its 
by-product, iodine, was 266,930/. 

Sulphur Wicks : U.S. Customs Decision. 

Sulphur wicks composed of strips of cotton, about 8 ins. 
long, heavily coated with sulphur, and containing 91 per 
cent, of sulphur, intended to be burned in liquor casks for 
the purpose of purification, were held by the Board of 
General Appraisers, Bee. 8, 1902, to be dutiable at 20 per 
oent. ad val., under section 6 of the Tariff of 1897, as a 
“manufactured article uuenumerated,” and not at 45 per 
cent, ad val. as “ manufactures of cotton,’’ under par. 322. 

The importers claimed that sulphur was the component 
material of chief value, which was allowed by the Board. 

—K. W. M. 

VIII.—GLASS, POTTERY, AND ENAMELS. 

Kakthenwark : U.S. Customs Decision. 

Under date of Dec. 9, 1902, the Board of General 
Appraisers have decided that mortars, pestles, and 
evaporating dishes composed of plaiu white earthenware, 
with fittings of wood, are dutiable at 55 per cent, ad vat. 
under par. 95 of the prevent tariff Act, and not at 35 per 
cent, ad val., under par. 97, as articles composed of mineral 
tubstanoes, nor at the same rate as manufactures of wood, 
under par. 208, as claimed by the importers.—B. W. M. 

X.-METALLURGY. 

Tin in Queensland. 

U.S. Cons. Reps., Dec. Is, 1902. 

The Stannary Hill mines in North Queensland arc being 
steadily developed. At the lvanhoe mine about 1,200 tons 
are in the ore bins. At the Kitchener mine the ore body- 


opened np yields about 8 per cent. The erection of the 
Stannary battery and concentrating mill will be immediately 
commenced. The 20-head battery being erected wilt treat 
400 tons weekly. At the Vulcan mine, at Irvinebank, there 
is still good ore, snd last month the crushing of 800 tons 
gave over 10 per cent, of oxide. About five miles from 
Cooigarra very rich lodes are being developed. 

Mercury Production in Italy. 

Eng. and Mining J., Dec. 6, 1902. 

There are now at the Monte Amiata five quicksilver 
works, which have the following equipment:—I. Side, three 
furnaces of 24, 12, and 2 metric tons capacity per day, and 
three shaft furnaces of 4 to 6 tons capacity per day. 
2. Gornacchiuo, two furnaces (24 tons and 2 tons) and 
one shaft furnace (4 to 6 tons). 3. AbhadiaSan Salvadore, 
two furnaces of 24 tons, two of 2 tons, and two shaft 
furnaces of 6 tons 'each. 4. Montehuono, one furnace of 
12 tons. 6. Cortivcccbic, two furnaces building, one of 
24 tons, one of 12 tons. The following record shows the 
growth of the works from 1895 to 1901:— 


Year. 

Ore. j 

Production. 

Average Yield. | 

Mercury. 


Tons. 

Per Cent. 

Tons. 

1895 ' 

10.5U4 

19 

199 

1897 

20,059 

0M)9 

192 

1899 

29,-122 

0-7 

j 206 

1900 

as,930 

0*75 

200 

1901 

35,000 

0*77 

j 271 


The average value of the quicksilver produced was 
4-85 lire per kilo, in 1893, and 4-40 iu 1894. Since then it 
has risen gradually but steadily to 6 50 lire per kilo., the 
price reported iu 1901. 

Manganese Ore in India. 

Indian Engineering ; through Eng. and Mining J., 

Dec. 13, 1902. 

At present roangtmese ore is being very largely railed 
from Tharsa aud Kainpti stations on the Bengal-Nagpur 
llailway in the Central Provinces. In both cases the ore is 
carted from Kamtek, 12 to 15 miles north of these stations. 
Very recently good ore has been found near Balaghat ou the 
southern section of the Satpuru llailway, aud it has beeu 
decided to run a short branch to the miners by the Bengal- 
Nagpur Bailway. 

Babbitt Metal: U.S. Customs Decision. 

“ Babbitt metal ” was held, Dec. 3, 1902, by the Board of 
General Appraisers, to be dutiable at 45 per cent, ad val., 
under par. 193 of the Tariff of 1897, as a “manufacture 
of metal,’’ and the claims of the importers overruled that 
it was free of duty, either under par. 505, ns old brass or 
Dutch metal; or under par. 582, as copper; or under 
par. 534, as teguius or black copper ; or under par. 637, as 
pewter or Britannia metal; or under par. 688, as tin or 
oxide ore or metal; or dutiable at 20 per cent, ad val., 
under section 6, as a “ manufactured article unenumerated.” 

—B. W. M. 

XIII. B—RESINS, VARNISHES, Etc. 

Marine Glue Pitch: U.S. Customs Decision. 

Two compounds of this name were under consideration 
by the Board of General Appraisers. One was black, and 
consisted of a coal-tar pitch containing 9 ^ per cent, of 
ferruginous silicates; aud one was white, aud consisted of 
carbonates of lime and magnesia, soap, resin compounds, 
and oxidised oils. The Board decided them to be dutiable 
at 20 per cent, ad val. under section 6 of the Tariff of 
1897, as a “manufactured article uuenumerated,” and not 
free of duty either as “ pitch of coal tar ” under par. 524, 
or “ pitch of wood ’’ under par. 678.—B. W. M. 
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XIII. C.—INDIA-RUBBER, Etc. 

Robber Crop op Brazil: Gutta-P*rcha Industry. 

O.S. Com. Reps., Dec. 9, 1902. 

The trouble! in the Acre territory have affected the 
robber trade there, and will largely reduce the crop. The 
rubber produced on the Beni aud the Aero is considered 
the best that comes to Para. Rubber from the islands and j 
from the Purus, Jurua, Madeira, Solimoes, Rio Negro, j 
Javary, Japura, Jutaby, lea, Baixo Amaiouas, and Bianco 
rivers and their affluents is coming down in great quantities, ■ 
and the quality rules very high. 

Caoutchouc. —It is said that the caoutchouc forests of 
Peru, from which nearly the whole supply has hitherto been j 
drawn, are exhausted. This is the result of cutting ’ 
down, instead of bleeding, the trees. There is, however, 
a large supply of caoutchouc in the regions ubout the 
Upper Madeira. In the near future,'gatherers must look | 
to Bolivia for their Bupply of this material. A strong effort j 
will be made to prevent their destroying the trees, as in 
Peru. Exjierts state that the tree can be tapped in a 
special manner, and its gum extracted year by year for a 
long term before it becomes exhausted. 

A serious obstacle to the production of rubber on the 
Upper Madeira is that rubber merchants are charged 23 per 
cent, ad val. export duty by tbo State of Matto Grosso. 
The State of Amazonas also charges 23 per cent. duty. 

Qutta-Perclia.— The supply of balata at l'ara is so great 
that there is no fear of a shortage for years to come. The 
tributaries of the Amazon all have forests of this tree upon 
their banks. Three syndicates (English, Belgian, and 
German) are now in the field to produce gutta-percha. 
The market price of baUta is equal to that of the best 
rubber, and the cost of production is less than one-tenth that 
of rubber. 

The balata fields of the Guineas and Venezuela are said 
to be nearly exhausted, which makes the discovery of the 
supply <>n the Amazon of great importance. The produc¬ 
tion of balata does not risk life like the gathering of rubber. 
The balata grows upon high ground, us well as on the 
margius of streams. Four men will gather as many kilos, 
of balata per day as 30 men cau obtain of “ boraeha.” 

Gi tt ,.Pkroha ix Cameroon (German West Africa). 

C. O. Weber. Gummi-Zcit., 1902,17, [12], 252. 

Whilst a new rubber plantation becomes productive in 
7 or 8 years, a gutta plantation requires 24—25 years, so 
that few capitalists can entertain such an investment. 

According to Marekwald (Tropenpflanxer, 1902, 561), the 
industry in Cameroon will require the utilisation of twigs, 
leaves, and other waste portions of the plant. The amount 
of resinous substances present in these portions makes the 
product of low value, but experiments have been made in 
this direction with several South American and Malayan 
varieties.—R. L. J. 

XIV.—TANNING, LEATHER, GLUE, 

SIZE, Etc. 

Japanese Isinglass or Agar-agar: U.S. Customs 
Decision. 

Bd. of Trade J., Dec. 24, 1902. 

The United States Board of General Appraisers have 
decided that so-called Japanese isinglass or agar-agar, 
manufactured from a seaweed found in Japanese waters, is 
to be dutiable by similitude under par. 23 of the Tariff at 
the rates applicable to “ isinglass or fish glue,” and not as 
a prepared vegetable under par. 241 at the rate of 40 per 
cent, ad val. 

XVI. — SUGAR, STARCH, Etc. 

Guh Arabic in British India. 

Bd. of Trade J., Dec 4, 1902, 440—442. 

East Indian gum is imported into Bombay from Aden and 
the Red Sea ports ; it is not produced in India, but is picked 


and assorted and re-exported. Then an two qualities, both 
of which are soluble gums, very little inferior to true gum 
arabio. Indian gum arabic or gum ghati consists of a 
mixture of a great number of diffrreut varieties. During 
the past six years, the exports from India (ohiefiy from 
Bombay) of Indian gum arabio to foreign countries have 
been 1895-96, 82,236 owls., value Its. 7,79,648 | 1898-97, 
58,769 cwts., value Rs. 13,79,693 i 1897-98, 46,525 owts., 
value Rs. 9,06,178; 1898-99, 41,469 cwts., value B*. 
7,14,632; 1899-1900, 46,251 cwts., value Rs. 7,70,947 ( 
1900-01, 87,553 cwts., value Rs. 6,99,883. With regard 
to foreign gums imported into luilta and re-exported as 
East Indian gum arabic, the imports from Aden, African 
pons, and Red Sea ports were 5,627 ewu., value 
Rs. 1,04,838, ill 1895-96, and 2,355 cwts., value Its. 49,879 
in 19U0-01. The gums re-exported, however, amounted to 
11,100 cwts., value Rs. 1,72,991 in 1895-96, and 12,171 
cwts., value Rs. 1,81,355 in 19U0-01, and the difference 
between tho imports aud the amounts re exported must 
be duo to foreign gums brought across the land froutier j 
the varying extent to which stooks on haml are drawn upon ; 
or adulteration with Indian gum urabio.—A. 8. 


Tariff Changes in the United Kingdom. 
Bd. of Trade J., Dec. 24, 1902. 


Articles. 


On rico flour. 

(In rice starch... 

On oil,Us or by products Ii-om i icu starch... 

On maize starch (corn flour)...... 

On ogals or by-products from maize starch 



Suoar Cartel in Austria-Hungary. 

Bd. of Trade J., Dec. 24, 1902. 

A contract was signed at Vienna on Oct. 29 last for 
the temporary rouewal of the Austro-Hungarian sugar 
cartel. The new cartel was to take effect from Nov. 1, 
und remain in force for the period of one year, or—in 
the event of the ratification of the Brussels Convention— 
until Aug. 31, 1903. 

Tue new arrangement only makes one change of import¬ 
ance in the provisions of the former sugar cartel. The 
modificatiou m question is to the effect that an extra pay¬ 
ment of two crowns is to be made by the refioers and the 
raw sugar producers for every 100 kilos, of refined sugar 
put ou the home market, in addition to the sum guaranteed 
under the old contract. 

Should the price of raw sugar fall as low ns 16 orowns 
per 100 kilos., the new contract will be denounced, and the 
cartel ceaae, ipso facto, to exist. 

Sago Flour: U.S. Customs Decision. 

A recent decision of the United States Circuit Court 
held that sago flour, a substance much used in the textile 
industries, was free of duty as “ sago crude,” under 
par. 652 of the present Tariff, reversing both the action of 
the collector of Customs in assessing duty at 1 aud 1 1 cents 
per pound as “ a preparation fit for use as starch under 
par. 285, and the decision of the Board of General 
Appraisers, holding it to be dutiable at 2U per cent, ad val. 
as “ a manufactured article unenumerated.” The ground 
of the court’s decision is that sago flour is the crudest form 
of sago known to commerce m the United States. The 
Treasury has oecided to concur iu the above decision. 

-R. W. M. 

. X VII.-BRE WING, Etc. 

Bounty on Denatured Alcohol in Algeria. 

Bd. of Trade J., Dec. 18, 1902. 

A decree is published in the French* Journal Offlcielat 
27th alt., which enacts that, taking into account the coat 
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to tbe preparer* of denatured alcohol in Algeria, according 
to tbe formula in force, of tbe denaturanr, there rhall be 
allowed to iuch, from the let January next, a bounty of 
9 franca per hectolitre of pare alcohol submitted to 
denatnration. 

XX.-FINE CHEMICALS, Etc. 

Essential Oils in the West Indies. 

Imp. Inti. J., 1902, 8, [98], 822. 

Easentia! oils to the value of 48,022/. have been exported 
during tbe past ten years from Dominica. From trees 
grown on tbe lands of the Botanic Department, Trinidad, 
the following oils have been prepared Citronclla, lemon- 
grass, Seville-orange, sweet-orange, lime, lemon, mandarin- 
orange, dove, pimento, bay, lemon-bay, eucalyptus, mace, 
nutmeg, and camphor. The mandarin-orange and camphor 
trees grow readily in Trinidad. Lemon-bay oil is obtained 
from the leaves of a variety of Pimenta acrisi it contains 
citrol. It is stated that good samples of oils have been 
obtained from ref use mace and wormy nutmegs. The cul¬ 
tivation in the West Indies of the bergamot tree and of 
Cananga odorala , which grows readily in Jamaica, and 
which yields ylang-ylang oil, is recommended.—A. S. 

Cinchona Plantations in India. 

Chem. Trade J., Dec. 27, 1902. 

According to the report of the Bengal Government the 
crop taken from the plantation in Bengal daring the year 
1901-2 has been 203,408 lb. of dry bark. 

The raw material worked up duriug the year included 
890,043 lb. of bark, which provided 10,010 lb. of quinino 
sulphate, the average yield being 2-56 per cent. The 
residual Blknloids left over in the process amounted to 
8,367 lb. In addition to this quanttty, 99,600 lb. of bark, 
to wbioh 4,980 of residual alkaloids were added, yielded 
3,424 lb. of cinchona febrifuge. Tbe total output of manu¬ 
factured products for the year has thus been 13,434 lb., an 
increase of 8,899 ib. 

Camphor : U.S. Customs Decision. 

Under date of Dec. 12, 1902, the Board of General 
Appraisers rendered a decision on n variety of camphor 
recently introduced to commerce. The camphor was in the 
form of fine white grains and possessed none of the safrol 
odour of ordinary crude or mountain camphor. It was 
claimed to be the result of more perfect and careful pro¬ 
cesses of manufacture, and contained no moisture and only 
O'02 per cent, of non-volatile residue. According to the 
testimony of the Civil Governor of Formosa, who is also 
a director of the Bureau of Camphor Industries, a separate 
administrative bureau of the Japanese Government, the 
improvements iu the process are as follows :— 

Formerly the camphor vapour resulting from the distilla¬ 
tion from the wood was cooled directly in water. Now it 
is cooled in a tube which is kept cool by a current of water. 
The old process yielded a crop of crystals attached 
to the tops and sides of the vessel containing water, and 
made it necessary to dry them by exposure to the air. This 
was effected in sheds of 6tich imperfect construction as to 
admit much dust and impurities which lowered the quality 
of the product, By the improved piocess now in use, the 
camphor is cither placed in closed chambers and treated 
with air fans or dried in a vacuum pan. This article is 
made in Japan and not in Formosa, where only the ordinary 
crude camphor is produced. 

The present tariff imposes in par. 12 a duty of 6 cents, 
per pound, whilst crude camphor is free of duty under 
par. 518 of ihe Free List. 

After comparison with a sample of ordinary crude 
camphor the Board discovered a diffenafce of only a little 
over 0-8 percent, in the non-volatile residue, and held 
that this was not sufficient to justify duty classification. 
They therefore decided the article to be free of duty. 

—B. W. M. 


Verdigris : U.8, Customs Decision. 

An article described as “ verdet raffine,” valued at about 
14 cents per pound, was assessed for duty by the collector 
at 25 per cent, ad valorem as a “ chemical salt,” under par. 
76 of the present Tariff. The importers claimed it to be free 
of duty under par. 694 of the Free List, as “ verdigris or 
subacetate of copper.” Previous decisions under former 
Tariff Acts had established the rule that the only article 
exempt from duty was the kind of verdigris known as 
subacetate of copper. 

Evidence was submitted to the Board showing that 
subacetate of copper is sold in tbe United States for 18 or 
19 cents a pound, whilst acetate of copper commands a 
price of 35 to 50 cents a pound. From this and other testi¬ 
mony, the Board decided “ verdet raffine ” to be free of duty 
as claimed by the importers.—B. W. M. 

XXI.—PHOTOGRAPH Y. 

Sized Piunt Paver : U.S. Customs Decision. 

The Bonrd of General Appraisers, in accordance with 
previous rulings covering blue print paper, have decided, 
Dec. 9, 1902, that various kinds of sized print paper 
are dutiable tinder the present Tariff under par. 396 at 15 
per cent, ad val. —11. W. M. 


patent list* 

N.B.—In these lists, [A.] means “Application for Patent,” and 
[O.S.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
m which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition, 
within two months of the said dates. 


I.—PLANT, APPABATUS, and MACHINERY. 

[A.] 27,569. Kraus. Apparatus for reducing or grinding 
materials in wet state.* Dec. 15. 

„ 27,629. Abraham. Filters.* Dec. 15. 

„ 27,807. Baker. Method or process for making up or 

packing solid or semi-solid chemicals ana other 
substances in small defined quantities.* Dec. 16. 

„ 27,825. Pantin. Barrels and casks. Dec. 16. 

„ 27,890. llerdman. Non-conducting coverings for 

pipes and other surfaces. Dec. 17. 

„ 27,921. Mackenzie. Skips or hampers for carboys. 

Dec. 18. 

„ 27,997. Liquid Register Syndicate, Ltd., and Cassal. 

Apparatus for delivering measured quantities of 
liquid. Dec. 18. 

„ 28,085. Osbourn. Appliances for separating oil from 

steam. Dec. 19. 

„ 28,150. Zeller. Process of, and contrivance for 

evaporating and drying substances. Dec. 20. 

„ 28,259. Maybach. Condenser. Dec. 22. 

„ 28,388. Thame and Oliver Mill Co. Pulverising or 

disintegrating machines. Dec. 23. 

„ 28,895. Passbnrg. Process and apparatus for rapid 

continuous crying of solutions.* Deo. 23. 

„ 28,402. Boult. Smoke-oonsuming furnaces. Dec. £3. 

„ 28,464. Lipscombe. Filter. Dee. 24. 
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18(789* Dorman. Grinding machines. Deo. 80. 

98,793. MenebrOker. Bough-grinding mill. Deo. 80. 

28,786. Kerr. Furnaoes. Deo. 80. 

98 850. Le Page. Mechanism for ascertaining and 
” recording temperatures. Deo. 31. 

28,954. Becker. Cooling and heating apparatus. 
Deo. 31. 

fC 8 ] 95,998 (1901). Robertson and Rintoul. Apparatus 
1 ' for the treatment of gases with liquids. Dec. 24. 

26,715 (1901). Hultgren and Getzmann. Centri¬ 
fugal separator drum. Deo. 81. 

1442 (1902). Reeves and Kynman. Runnel for 
separating froth from liquids. Dec. 21. 

1587 (1902). Pott and Williamson. Centrifugal 
machines. Dee. 24. 

1616 (1902). llobinson. Apparatus for auto- 
’’ matically varying the direction of flow and point 
of discharge of a continuous stream of liquid. 
Dec. 24. 

1972 (1902). Railton and Campbell. Water filters. 
Dee. 24. 

22,935 (1902). Fliigge. Cooling apparatus for 

liquids. Dec. 24. 

23,770 (1902) Ekenberg. Rotary drums for evapo¬ 
ration apparatus. Deo. 31. 

II.—FURL, GAS, and LIGHT. 


[A.] 28,877. Hislop. Gas-produoers. Doo. 31. 

[C.S.] 88,863 (1901). Pease. Maohintry or apparatus for 
extracting dust from blaat-farnooe gas, or tarry 
matter from coal gas. Dee. 94. 

„ 26,396(1901). Feld. Recovery of hydtooyanie aoid 

from gases. Dec. SI. 

„ 1981 (1902). Beaumont. Portable aostylono gene¬ 

rators. Deo. 81. 

„ 1990 (1902). Dowson. Production of generator 

gas and provision of hot air therefor. Deo. 24. 

„ 2403 (1902). Salsbury. Acetylene generators. 

Dee. 31. 

2617 (1902). Robert Dompster and Sons, Ltd., and 
Broadbead. Retort-house for inclined gas-retorts 
and the like. Dee. 24. 

„ 4918 (1902). Daniels and Daniels. Gas-cleaning 

machines and apparatus for purifying gas obtained 
from gas-producers and the like. Dec. 24. 

„ 3052 ( 1902 ). Holt and Holt. Gus retorts. Dee. 81. 

„ 12,363 (1902). Peterson and Kbert. Furnaces. 

Dee. 24. 

„ 12,730 (1902). Woodall, Head, and Green. Arch 

pipe for use in gas manufacture. Deo. 24. 

„ 16,388 (1902). Schmitt. Generators for acetylene 

gas. Dec. 24. 

„ 19,255 (1902). Lake (Railroad Gas Lighting Co.). 

Acetylene gas-generators for railway carriages 
and the like. Dee. 24. 


f A.] 27,568. Jakob Widmer. Improvements in the pro¬ 
duction of solidified fuel.* Dec. 13. 

27,634. Steilberg. Dividers or distributors for 
Bunsen gas burners. Dec. 15. 

„ 27,657. Carbone. Arcs of arc-lamps. Dee. 15. 


21,543 (1902). Martius. Method of ascertaining the 
quantity of solid and liquid admixtures of gases. 
Dec. 31. 

22,648 (1902). Von Anrep. Process and apparatus 
for disintegrating peat. Doo. 24. 


„ 27 , 658 . Thompson. Liquefaction of gases. Dec. 15. 

27,836. Jackson. Method and means for automa- 
ticaliy mixing or combining acetylene gas with 
oxygen, and for drawing or forcing such gas for 
the production of a flame or flames of such 
combined gases. Dec. 17. 

„ 27,857. Mackay. Gas generators, especially car¬ 

bonic acid gas generators. Dec. 17. 

27,917. Scbill. Apparatus for washing and similarly 
treating gas. Dec. 18. 

„ 27,964. Gunmnker. Apparatus for producing in¬ 

tensely hot flame by the combustion of carbon 
hydrates or petroleum or its equivalent.* Dec. 18. 

„ 27,986. Otten. Gas-generating apparatus* Dee. 18. 

„ 28,057. Knowling. Apparatus for the consumption 

of smoko in furnaces. Dec. 19. 

„ 28,138. Wadman-Sraith. Tar-gas generator. Dee. 20. 


III.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM. 

[A.] 28,251. Wilton. Apparatus for distillation of am- 
luoniacal liquors. Dee. 22. 

„ 28,516. Lendero. Method of deodorising naphtha 

and the products of its distillation.* Deo. 94. 

„ 28,595. Thompson. Purifying and concentrating 

pyroligneous acid.* Deo. 27. 

[C.S.] 2292 (1902). Wilton. Manufacture of pitch com- 
pounds or substitutes. Dae. 24. 

„ 3862 (1902). Newton (F. Bayer and Co.). Produc¬ 

tion of new derivatives of the anthracene series. 
Dec. 31. 


IV.—COLOURING MATTERS and DYESTUFFS. 


„ 28,147. Crossley and Atkinson. Apparatus for 

cleaning producer or other kinds of gas. Doc. 20. 

„ 28.177. Harrison. Process and apparatus for manu¬ 

facture of water-gas.* Dec. 20. 

„ 28,212. Steele. Gas-making apparatus.* Dee. 22. 

U.S. Application, April 10. 

„ 28,614. Beilby and Christison. Method of and ap¬ 

paratus for removing tar and solid particles from 
fuel gas. Dec. 27. 

„ 28,666. Harwood. Retort settings. Dee. 29. 

„ 28,724. Eaton. Fuel. Deo. 30. 


[C.S.] 2149 (1902). Hansford (Cassella and Co.). Manu¬ 
facture of sulphide colours from nitrosotoluylene- 
diamine. Dec. 24. 

„ 18,127 (1902). Imray (Basle Chemical Works). 

Manufacture of indoxyl and its derivatives. 
Dee. 24. 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


„ 28,797. Carman and Lawrence. Formaldehyde gas 

generators.* Dec. 30. U.S. Application, FeB. 4. 
„ 28,818. Bronder. Gas retort-charging apparatus.* 

Dec. 30. 

„ 28,855. Cliff. Muffle kilns.* Deo. 81. 

98,874. Middleton. Agglomerating enricher for 
increasing calorific value of compressed fuel. 
Dec. 31. 


[A.] 27,641. HefEord and Shuttlewood. Dyeing machine*. 
Dee. 15. 

„ 97,698. Morris. Rendering cotton and other textile 

goods and materials less inflammable. Dec. 16. 

97,847. Hardman and Hardman. Apparatus for 
degreasing cotton waste and other like fibrous 
materials. Dec. 17. 
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[A.] 27,903. Perkin and Whipp Broi. and Todd, Ltd. 
Treatment of cotton-and-flax and cotton-and-linen 
goods to redace the inflammability thereof. 
Dec. 17. 

„ 27,991. Carter and Baldwin. Scouring machines. 

Dec. 18. 

„ 27,992. Dubrnle and Dubrule. Wool-scouring ma¬ 

chines.* Dec. 18. 

„ 28,100. Gebaucr. Apparatus for treating yarn, 

fibres fabiics, or other materials with heated liquid. 
Dec 19. 

„ 28,142. Cleft. Dyeing and printing in aniline black.* 

Dec. 20 . 

„ 28,171. Bucher. Colouring woollen and like goods. 

Dec. 20. 

„ 28,504. Imrny. Process for avoiding the bleeding 

of dyestuffs in coloured, woven, or printed goods. 
Dec. 24. 

„ 28,646. Ribbert. Manufacture of fabrics coloured 

with indigo. Dec. 27. 

[C.S.] 2447 (1902). Aspinall. Method of sizing cotton, 
linen, and like fabrics. Dec. 24. 

„ 22,468 (1902). Walker. Apparatus for treating 

flax and the like. Dec. 24. 

„ 22,495 (1902). Carmichael, Carmichael, and Car¬ 

michael. Processes for dyeing and finishing. 
Dec. 24. 

VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 2283 (1902). Moore. Machine for applying season¬ 
ing, oolouring, and the like to skins. Deo. 24. 

„ 6698 (1902). Schmitz. Printed and painted wall 

paper. Dec. 31. 

VII.—ACIDS, ALKALIS, SALTS, Eto. 

[A.] 28,077. Cross and Young. Manufacture of useful 
products from or by means of nitrates. Dec. 19. 

„ 28,091. Dreher. Sec uudcr XIV. 

„ 28,599. Kauffmann. Apparatus for evaporating 

leys and brines for the ptcduction of salts."' 
Dec. 27. 

„ 28,800. Kauffmann. Process and apparatus for con 

centrating gypseous briue.* Dec. 27. 

„ 28,799. Steinhurt and Vogel. Producing neutral 

sodium sulphate and acetic acid from nitre cuke 
and an acetate of an alkali or alkaline earth. 
Dec. 30. 

„ 28,914. Smith and Ilinchley. Recovery of ammonia 

from gaseous effluents. Dec. 31. 

[C.S.] 25,880 (1901). Walker and Steele. Manufacture of 
caustic soda, and treatmeut of lime-sludge pro¬ 
duced in such manufacture, Dec. 24. 

„ 26,896 (1901). Feld. See under il. Dec. 31. 

„ 26,537 (1901). Dieffenbach. Manufacture of chlorine. 

Dec. 31. 

VIII.—POTTERY, GLASS, attn ENAMELS. 

[A.] 27,802. Locke. Manufacture of porcelain insulators 
and other hollow earthenware articles, andapparatus 
therefor.* Dee. 16. 

„ 27,804. Mills. Dyeing or colouring marble, onyx, 

oalcareo'is stones, natural earths in an unbaked or 
baked condition, and the like. Dec. 16. 

„ 28,955. Becker. Manufactured glass.* Dec 31. 

[C.8.] 1599 (1902) Thompson and Crystalline Co., Ltd. 
Manufacture of giasB tiles and bending of sheet 
- glass to form bullnoses, mouldings, angles, 
headings, and the like. Dec. ,24. 


[C.S.] 8514 (1902). Von Poschinger. Manufacture of 
cathedral glass. Dee. 24. 

„ 20,148 (1902). Lake (Tolendo Glass Co.). Pro¬ 

duction of articles of glass, and apparatus therefor. 
Dee. 24. 

„ 29,923 (1902). Shuman and Shuman. Manufacture 

of glass. Dee. 24. 

I IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
arm CEMENTS. 

[A.] 27,855. Watson and Langston. Aerating nnd 
cooling Portland cement. Dec. 17. 

„ 28,422. Ilebblethwaitc. Manufacture of bricks. 

Dec. 24. 

„ 28,679. Laidet. Manufacture of artificial building 

materials and tho like.* Dee. 29. 

„ 28,783. Phillips. Process of separating clay, &c.* 

Dec. 30. 

„ 28,810. Landverlin and Chipaux. Cement.* Dee. 30. 

„ 28,375. Schtinemann. Kilns for burning cement, 

lime, &c. Dec. 31. 

[C.S.] 2522 (1902). Whittaker. Manufacture of bricks or 
artificial stone blocks. Dec 31. 

„ 4137 (1902). Thompson (Bevilacqua). Rustproof 

and fireproof compositious. Dec 31. 

„ 17,369 (1902). Dhondy. Artificial stone. Dec. 31. 

„ 23,558 (1902). Venn and Dreessen. Artificial 

marble. Dec. 31. 

„ 23,663 (1902). Guspnry. Manufacture of artificial 

stones with an outer layer of coloured or other 
material. Dee. 31. 

X.— METALLURGY. 

[A.] 27,583. Crowder. Concentration of ores and other 
like substances, and apparatus therefor. Dec. 15. 

„ 27,622. Beriuger. Treatment of residue and low- 

grade ores containing copper, tiu, and other metals. 
Dee. 15. 

„ 27,661. Thomson. Melting and treatment of metals 

and other materials. Dec. 15. 

„ 27,710. Jardine and Goodlet. Puddling furnaces, 

re-heuting furnaces, and the like.* Dec. 16. 

„ 27,745. Contardo. Furnaces for the manufacture of 

steel. Deo. 16. 

„ 27,778. Hnrmet. Compressing steel by forcing into 

conical moulds.* Dec. 16. 

„ 28,110. Cosper-Coles Co., Ltd. Production of a 

standard silver alloyed with zinc. Dec. 19. 

„ 28,112. Evans, .Tones, anil Richards. Treatmeut of 

copper ores. Dec. 19. 

„ 28,178. Ivolier. Treatment ofiron and steel. Dec. 20. 

„ 28,181. Bricde. Charging apparatus for blast fur¬ 

naces. Dec. 20. 

„ 28,240. Hunter. Manufacture of steel and mallenble 

iron.* Dec. 22. 

„ 28,256. Passow. Treatment of blast-furnace and 

other slags. Dec. 22. 

„ 28,290. Mitchell. Conversion of copper matte into- 

metallic copper.* Dec. 22. 

„ 28,305. Newton and Billington. Alloys.* Dec. 23. 

„ 28,887. Thame and Oliver Mill Co. Ore pulverisers. 

Dec. 23. 

„ 28,396. Gilmour, Lindsay, Myers, and llradfield. 

Tempering or hardening of cast-iron.* Dec. 23. 

„ 28,436. Newton and Billington. Metallic alloys. 

Dec. 24. 

„ 28,492. Bennett. Manufacture or casting of iron,, 

steel, &o. Dec. 24. 
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f A1 ^8,544. Campbell. Composition for use in brazing. 
Dec. Si. 

„ 28,605. M'Arthnr. Special solder for aluminium. 

Dec. 27. 

„ 28,613. Garrett. Furnaces for heating iron and 

steel. Dec. 27. 

28,734. Mason. Regenerator furnace for heating 
metals. Dec. 30. 

„ 28,925. Marks. Extracting zinc and other metals 

from ores.* Deo. 31. 

28,938. Simpson. Purifying and separating metals. 
Dec. 31. 

[C.S.] 26,166 (1901). Kllerliausen and Western. Treat¬ 
ment of zinc ore containing cudmium or otherwise 
Dec. 24. 

„ 26,470 (1901). Thompson. Smelting of steel and 

other metals direct from their ores by heat and 
electricity. Dee. 31. 

„ 2805 (1902). Westinghouse. Treatment of copper 

ores. Dec. 31. 

„ 3344 (1902). Thiel. Manufacture of irou and steel. 

Dee. 24. 


XI.—ELECTRO-CHEMISTRY and ELECTRO¬ 
METALLURGY. 

£A.] 27,720. Wilson. Electric butteries.* Dec. 1G. 

„ 27,755. Carolau. Electric furnaces or muffles. 

Dec. 16. 

„ 27,786. Ileany. Insulating metallic surfaces or 

wires.* Dec. 16. 

„ 28,013. Chloride Electrical Storage Co., Ltd. Nega¬ 

tive electrodes for electric accumulators, and the 
method ol forming them.* Dee. 18. 

„ 28,109. Sherard Osborne and Cowper-Coles Co., 

Ltd. Process for electroplating iron and steel. 
Dec. 19. 

„ 28,353. Wetter. Electrolysing processes and appli¬ 

ances. Dec. 23. 

„ 28,783. Lake. Secondary or storage batteries.* 

Deo. 30. 

„ 28,820. Mann and Goebel. Electrodes for primary 

batteries. Dec. 30. 

„ 28,848. Cowper-Coles. Secondary batteries. Dec. 31- 

[C.S.] 26,229 (1901). White. Secondary electric batteries. 
Dec. 24. 

„ 26,470 (1901). Thompson. See under X. 

XII.—FATS, OILS, and SOAP. 

[A.] 27,889. Zadig. Manufacture of soap. Deo. 17. 

„ 28,310. Stephenson. Extracting oil from seeds, &c. 

Dee. 23. 

„ 28,717. Fischer. Soap-like remedy from fresh¬ 

water limestone.* Dec. 29. 

[C.S.] 2668 (1902). Bousfield. Recovery of glycerin. 
Dec. 81. 

XIII.—PIGMENTS, PAINTS t RESINS, VARNISHES i 
INDIA-RUBBER, Etc. 

A. — Pigment!, Paints. 

[A.] 27,639. Boult. Anti-fouling paints for vessels, Ac.* 
Dee. 15. 

„ 28,931. Hardingham. Manufacture of paint. Deo. 31. 

[C.S.] 4660 (1902). Runcorn White Lead Co. Production 
of lead oxide. Dec. 31. 

„ 24,719 (1902). Stewart. Copying ink. Dec. 24. 


B _ Resitu, Varnishes. 

[A.] 28,236. KUis. Composition for removing varnish.* 
Dec. 22. 

C. — India-rubber, frc. 

[A.] 27,580. Wiley. Method of and apparatus for water¬ 
proofing garments. Dee. 15. 

„ 28,410. Newman. Waterproofing composition.* 

Dec. 23. 

„ 28,567. Scammel and Muskett. Artificial gutta¬ 

percha. Dee. 27. 

„ 28,641). Abel. Gutta-percha substitute. Deo. 27. 

,, 28,901. Wagner. Elastic material. Dec. 31. 

[C.S.] 26,363 (1901). Knravoditic. Insulating material. 
Dee. 31. 

XIV.—TANNING, LEATHER, GLUE, and SIZE. 

[A.] 27,597. llreher. Titanium solutions and the manu¬ 
facture of leather. Dec. 15. 

„ 28,091. Drcher. Titanic acid compounds and solu¬ 

tions. Dec. 19. 

„ 28,257. James. Casein compounds.* Dec. 22. 

[C.S.] 19,090 (1902). Dunham. Process of producing 
insoluble casein. Dec. 24. 

„ 23,392 (1902). Schmalfeldt. Production of tannin. 

Dee. 31. 


XVI.—SUGAR, STARCH, GUM, Eto. 

[A.] 28,186. Deutsch. Apparatus for whitening sugar in 
centrifugal machines by means of steam. Dec. 20. 

[C.S.] 3930 (1902). Johnson. Manufacture of starch. 
Dee. 31. 

XVII.—BREWING, WINES, SPIRITS, Eto. 

[C.S.] 2669 (1902). Southby. Brewing boor. Dec. 31. 

XVIII.—FOODS, SANITATION, Em, and 
DISINFECTANTS. 

A. — Foods. 

[A.] 28,543. Donard and Lubbe. Albuminoid substances 
from maize, &c. Dee. 24. 

B.—Sanitation j Water Purification. 

[A.] 27,748. Murphy and Mellor. Apparatus for the 
purification of sewer gas and the atmosphere. 
Dec. 16. 

„ 28,621. Zalarski. Rendering putrefaction products 

innocuous.* Dec. 27. 

[C.S.] 18,800 (1901). Wrightson. Treating and utilising 
town sewage. Doc. 31. 

„ 20,056 (1902). Lees. Furnace for destroying re¬ 

fuse. Dec. 31. 

„ 21,586 (1902). Backeljau. Apparatus for purifying 

smoke and gas charged with dust and the like. 
Dec. 24. 

„ 23,750 (1902). Parker. Distribution of liquids as 

sewage on water beds. Dec. 31. 

C. — Disinfectante. 

[A.] 28.277. Rosemann. Deodorous carbolio acid and 
its homologuos.* Dec. 22. 

„ 28,547. Reeves. Sewage precipitant, disinfectant, 

and deodoriser. Deo. 24. 
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XIX.—PAPER, PASTEBOARD, Era. 

[A.] 28,428. Hawke. Copying paper. Dee. 24. 

[C.S.] 26,260. (1901). Deamareat and Geyer. Method of 
treating vegetable matters with a view to obtaining 
paper pulp. Dec. 24. 

XX.-PINE CHEMICALS, ALKALOIDS, 
ESSENCES, and EXTRACTS. 

[A.] 27,899. Zelinski. Process for producing organio 
acids. Dec. 17. 

„ 28,688. Sillierrsd. Condensation products from 

mellitic or pyromellitie acids.* Dec. 27. 

XXI.—PHOTOGRAPHY. 

[A.] 27,607. Plummer. Photographic printing, and the 
apparatus therefor. Dec. 16. 


[A.] 28,284. Bauer. Solution for treating photograph!) 
papers.* Dec. 22. 

[C.S.] 23,260 (1902). Clarke. Development of photo 
graphic pictures. Dec. 24. 

„ 23,809(1902). Bromhead (Chem. Fab. Helfenberg 

A.G.). Photographic toning and fixing sheets o: 
absorbent material. Dec. 81. 

XXII.—EXPLOSIVES, MATCHES, Etc. 

[A.] 28,245. Bichel. Manufacture of explosives. Dec. 22 
„ 28,258. Frank. A safety explosive. Dec. 22. 

[C.S.] 1578 (1902). Walker. Manufacture of matches 
Dec. 24. 

„ 22,945 (1902). Wright. Match-making maohines 

Dec. 24. 

„ 28,622 (1902). Criswell. Match-making machine 

Dec. 31. 

„ 23,632 (1902). Czerweny. Match-making machines 

Dec. 31. 
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PATENTS RULES, 1903. 

COMPULSOKY LICENSES AND REVOCATION OF PATENTS. 

! A petition to the Board of Trade for an order under 
Section 8 of the Patents Act, 1902. shall show clearly the 
nature of ihe petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the case, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
and any other person who is alleged in the petition to have 

made default. . , .. 

2 . The petition and an examined copy thereof shall be 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support; aud the petitioner shall, simultaneously with, or 
as soon as may he after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory declarations and other docu¬ 
mentary evidence in support. 

;t. The persons to whom such copies arc delivered by the ! 
petitioner may, within I t days after being invited to do so 
by the Hoard of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do j 
ho, shall deliver copies thereof to the petitioner; and the ; 
petitioner may, within 14 days from such last-mentioned 
delivery, leave at the Patent Office his affidavits or statutory 
declarations in reply, and, if he does so, shall deliver copies 
thereof to the patentee or any other person alleged in the 
petition to have made default, such last-mentioned affidavits 
or statutory declarations being confined to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Board of Trade, if they think fit, upon 
such notice to parties interested aud upon such terms, if 
arv, as they may direct. 

I. No further evidence than as aforesaid may be left by 
eith.-r side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a prim A facie case has been made out for proceeding further 
with the petition, and if they are not so satisfied they shall 
dismiss the petition. 

fi. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanwhile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a jtrt'md facie case has been 
made ont by the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
in the possession of the Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons should be made parties to the proceedings 
before the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Bole 48 of tbs Bye-laws the Society has the right of 


priority of publication for throe months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in whioh oase no reprints eon 
be furnished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntido week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee tn Berlin may be sent to them. 

The Congress will be opened on June 2nd, 1903. On 
Weduesday, June 3rd, Friday the 5th, and Monday the 
8 th, meetings will ho held for the reading and discussion 
of papers. The subjects to bo treated arc classified as 
follows :— 

I. Analytical Chemistry. Apparatus and Instru¬ 
ments. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products ;— 

Subsection d.—Organic Preparations, including 
Tar Products. 

Subsection H .—Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 

The Fereiit Deutscher Chaniher, the Deutscher Bunten- 
yesellschaft for Applied Chemical Physios, and the Veretn 
Deutscher Zuckertechniher, have already decided to hold 
their respective anuuul meetings for 1903 in conoeotion 
with the Congress. 

An executive local committee will make arrangements for 
the entertainment of visitors daring their stay. 

As formal invitatious aro now being sent out, applications 
to join the Congress, accompanied by a remittance of II., 
should he sent in to the General Secretary without delay. 

All communications and questions, so far as they cannot 
be answered by the various organising committees, should 
be addressed to the Secretary of the Congress, Dr. G. 
Pulvermacher, Charlottenburg, Marohstrasse No. 21. The 
formation of organising committees is already in progress 
in England, Belgium, France, Italy, Portugal, Switzerland, 
Servia, and Turkey. 
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PATENTS RULES, 1903. 

COMPULSOKY LICENSES AND REVOCATION OF PATENTS. 

! A petition to the Board of Trade for an order under 
Section 8 of the Patents Act, 1902. shall show clearly the 
nature of ihe petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the case, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
and any other person who is alleged in the petition to have 

made default. . , .. 

2 . The petition and an examined copy thereof shall be 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support; aud the petitioner shall, simultaneously with, or 
as soon as may he after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory declarations and other docu¬ 
mentary evidence in support. 

;t. The persons to whom such copies arc delivered by the ! 
petitioner may, within I t days after being invited to do so 
by the Hoard of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do j 
ho, shall deliver copies thereof to the petitioner; and the ; 
petitioner may, within 14 days from such last-mentioned 
delivery, leave at the Patent Office his affidavits or statutory 
declarations in reply, and, if he does so, shall deliver copies 
thereof to the patentee or any other person alleged in the 
petition to have made default, such last-mentioned affidavits 
or statutory declarations being confined to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Board of Trade, if they think fit, upon 
such notice to parties interested aud upon such terms, if 
arv, as they may direct. 

I. No further evidence than as aforesaid may be left by 
eith.-r side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a prim A facie case has been made out for proceeding further 
with the petition, and if they are not so satisfied they shall 
dismiss the petition. 

fi. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanwhile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a jtrt'md facie case has been 
made ont by the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
in the possession of the Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons should be made parties to the proceedings 
before the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Bole 48 of tbs Bye-laws the Society has the right of 


priority of publication for throe months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in whioh oase no reprints eon 
be furnished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntido week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee tn Berlin may be sent to them. 

The Congress will be opened on June 2nd, 1903. On 
Weduesday, June 3rd, Friday the 5th, and Monday the 
8 th, meetings will ho held for the reading and discussion 
of papers. The subjects to bo treated arc classified as 
follows :— 

I. Analytical Chemistry. Apparatus and Instru¬ 
ments. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products ;— 

Subsection d.—Organic Preparations, including 
Tar Products. 

Subsection H .—Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 

The Fereiit Deutscher Chaniher, the Deutscher Bunten- 
yesellschaft for Applied Chemical Physios, and the Veretn 
Deutscher Zuckertechniher, have already decided to hold 
their respective anuuul meetings for 1903 in conoeotion 
with the Congress. 

An executive local committee will make arrangements for 
the entertainment of visitors daring their stay. 

As formal invitatious aro now being sent out, applications 
to join the Congress, accompanied by a remittance of II., 
should he sent in to the General Secretary without delay. 

All communications and questions, so far as they cannot 
be answered by the various organising committees, should 
be addressed to the Secretary of the Congress, Dr. G. 
Pulvermacher, Charlottenburg, Marohstrasse No. 21. The 
formation of organising committees is already in progress 
in England, Belgium, France, Italy, Portugal, Switzerland, 
Servia, and Turkey. 
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Analyst! of Cattata Root. 



Natural 

Root. 

Dry Root. 

Flour. 

Water. 

00*745 

5*170 

10*500 

Protein. 

0'85G 

2'455 

1*310 


0*188 

0*525 

1-500 

Resins, alkaloid., Ac . . 

(1-115 

0*325 

0 640 

Amides and sugars. 

5-050 

1(5' OIK) 

10-540 

Crude fibre. 

1*085 

4*800 

2*000 


j 24*075 

08"580 1 

04-030 

Ash. 

0-7 40 

2-105 

1*800 

Potash. 

0*000 

0-800 

* * 

Phosphoric acid. 

11-080 

0*235 

i 


Cassava as a Competitor of Maize .—From the above 
analysis it is safe to assume that, on an average, 25 per cent, 
of pare starch can he obtained from the fresh roots, with 
proper mechanical arrangements. Compared with maize 
and potatoes, upon which practically the whole world depends 
for its supply of starch, the average yield of starch is as 
followsMaize, 53; potatoes, 18; cassava, 25 per cent. 
An acre of ground yields 40 bushels of maize, which in 
turn yield 1,200 lb. of starch, whilst the same ground will 
yield 10 tons of cassava, yielding 6,720 lb. of glucose and 
5,600 lb. of starch. I am informed by Mr.-Perkins, of _ 
Florida, who has given great attention to the cultivation 
of the root for this manufacture, that it is possible to reaeh 
a much greater amount per acre in Florida. 

In Jamaiea, where the plants grow all the year round, 20 
tons per acre could be grown with ease by proper cultiva¬ 
tion and proper attention to modern agriculture, or nearly 
10 times as much starch per acre as from maize. Should 
the proper cultivation of the plant be attempted, the cheap 
labour and other advantages in Jamaica would bo an im¬ 
portant factor in ruling the price of the world’s starch | 
supply. Kven at present, in Florida, the attempts to j 
manufacture starch from eassava in limited quantities 
prove that it is destined to take an important position in 
this industry in the United States of America, and, as 
already stated, several States outside Florida are adapted 
to its growth. 

Great Britain, with her important tropical possessions, 
could rule the world in the manufacture of starch and allied 
products, as cassava flour could be made and shipped to the 
great manufacturing centres at a price far below the lowest 
point of maize, in addition to which 65 per cent, of the 
eassava flour would be available for pure starch and over 
80 per cent, for glucose of the highest grade on the market. 
If such were the case tbe maize product could not compete ; 


it would displace that material, leaving it in its proper place 
as food for man. Furthermore, the treatment of maize tor 
starch and glucose is tedious and costly, whilst the process 
for cassava products is simple and cheap and the resulting 
products purer. 

The quantity of starch per acre obtained from the three 
different sources furnishes an accurate basis for estimating 
the relative value of each crop to the starch manufacturer. 
When maize is 45 cents per bushel in Chicago, then the 
crude starch from that source is l£ cents per pound. 
With potatoes at 50 cents per bushel the unmanufactured 
starch is 5 cents per pound, while cassava grown on a basis 
of 8 or 10 tons per acre (as at Lake Mary, Florida, where 
the only complete cassava-starch factory in tbe world is 
situate) costs half a cent per pound in tbe unmanufactured 
state. It is quite evident, then, that cassava is the cheapest 
known source of starch, costing, at the above market values 
and existing methods of plunting, one-fourth as much as 
maize starch. 


Fig. 1 . -Cassava Starch, x 150. 

The following table shows the leading microscopic 
characters of six of the most important starches : — 


Outline. Measurement Surface. \ 11 Hum. 

I 



Oval or elliptical 

1/25 long diam.; 

Uniformly hot | 
slightly convex. 

Flat 

Dnrk spot near the 

Concentric rings 


Rectilinear and 

1/37 short diara. 

1/250 

None 

closed, curves. 
None. 


polygonal. 
Rectilinear and 

1/70 

Uneven and 
slightly concave. 

Uneven and 

Stellate or 

None. 


polygonal. 

Rectilinear and 

1/70 

central. 
Stellate or 
h’legulftr largo 
central. 

Dark spot 
eeeenti io 

Nearer broad end 
circular, crucial 
transverse lino 
or slit. 

None. 

(5) Wheat. 

polygonal. 

Circular or 

1/50 

slightly concave. 

Convex. 

Occasionally a few 
exceedingly faint 
concentric rings. 
Faint concentric 
rings, in few cases 
extending about 
2/3 length of grain. 

(6) Arrowroot {Bermuda). 

nearly no. 

Oval 

1/28 lonz diam. 
1/45 short diam. s 

Uniformly but 
sligntly convex. 


Fig. * shows the starch grannies from cassava. In size 
they are practically the same as tlpse of maize starch, of 
which the microphetograph is shown for comparison 
(Fig. *). The difference in outline, however, is very 
marked; many of the maize grannies have an irregular 
polygonal perimeter, whilst the cassava starch granules 
an mostly even and regular in outline. A few of the 


cassava starch granules are also toup4 irregular in outline, 
due to being placed close together in the substance of the 
root, but this number is by no means so great as that of 
similar granules appearing in maize starch. 

Frof. Wiley has stated that in general the cassava starch 
resembles that of maize, Initsmloroseopio appearance, more 
closely than any other common variety of stareh. 
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Characteristics of Commercial Starches. —Having briefly I 
dealt with the chief starohes as they appear under the 
microscope, I will now consider their appearance to the 
naked eye, as met with in commerce. All cereal starches j 
ore of a dead while colour, and in irregular lumps, 1 
erroneously called, in factory language, '• crystals.” j 
Cassava starch is the only root starch which partakes 
of this property. Potato starch and arrowroot are either 
granular or in powder. Whilst arrowroot is of a dead 



Fig. 2.—Cassava Stabcii. x 150. 


white appearanoe, potato starch is of a glistening silky 
appearance, j neither of these, when moulded in their j 
damp state into cubes, dry like other starches, but fall into 
fine powder or assume a granular condition. As there is 
an increasing demand for lump starch in the market, 



Fia. 3 .— Maize Stabch. x 150. 


cassava starch would easily take the plaoe of “corn starch,” 
or starch made from other cereals, such as wheat, rice, See. 

Process of manufacturing Cassava Starch.— Attempts 
hare been made by three companies in Florida, in the 


manufacture of Cassava starch, one of which, “The Planters’ 
Manufacturing Co.," is iu successful operation, the process 
adopted being the same as that employed by potato-starch 
factories. It was first thought that alt the machinery used 
in the latter factories could be used in the former t it has 
been found, however, that special machinery is required, 
adapted to the changed conditions, due to differences iu the 
raw material used. 

Mr. Perkins, president ami manager of The Planters' 
Manufacturing Co., whose works turn out about 1,000 tout 
of starch per season of six months, in a grauulnr form 
similar to arrowroot, has corresponded with me, with a view 
of overcoming the difficulties met with in the existing 
process, and manufacturing the starch in the same form as 
maize starch, aud obtain the full percentage of high-grade 
merchantable starch, us never more than 20 per cent, is 
obtained from the fresh roots by the potato - starch 
machinery. 

I have so far been successful in devising a plant, that the 
whole of the 25 per cent, of dry starch can be obtained, 
being equal to 27.^ per cent, of air-dry starch containing 
10 per cent, of moisture aud perfectly free from fibre and 
nitrogenous matter, and having, when dry, the same 
irregular form as the maize product. This improved plant 
can be worked 25 per cent, cheaper tlmu the potato-starch 
plant, and the process is perfectly automatic and continuous, 
thereby effecting a great saving in skilled help. The 
problem, then, of the cassava-starch manufacture on a 
commercial basis may be considered solved. This plant is 
capable of working up 100 tons of root per 10 -hour day. 
The entire process for the complete extraction of the starch, 
from the time the roots are laid down at the factory, until 
the starch is finished ready for the market, is only three 
days, while maize under the most favourable conditions 
requires from 12 to 14 days. 

The first stage of the process is to free the roots from 
dirt, &e. by washing, and is accomplished in a very simple 
manner, the machine consisting of an Archimedean screw 
conveyer, working in an inclined trough. The roots 
arc fed at the lower end, and are carried by the screw 
upwards against a descending stream of water to the highest 
end, escaping perfectly clean. A similar machine is some¬ 
times used iu beetroot-sugar factories for washing beets. 
The washed cassava roots are conveyed by an india-rubber 
belt to the rasper. This machine is simply a modifica¬ 
tion of that used iu beet-sugar factories, known as “ Cham- 
ponnois Kasper,” altered so as to meet the requirements of the 
cassava root. It consists of an upright revolving cylinder 
with three compartments, armed with saw-like teeth inside. 
The roots are led into the upper end, and the pulp falls 
through the lower end to the mill. This mill is so con¬ 
structed that it receives the pulp and levigates the same 
into a uniform condition,disintegrating the cellular structure 
and so rupturing it that the starch may be washed out with 
a small amount of adhering tissue. In this condition it falls 
to the “ separator,” which is a conical iron vessel, in principle 
similar to “ Lockhart’s separator,” used for the dressing 
and preparation of ores, described by J. W. Hinchley in 
this Journal, 1902, page 10. The soft, pulpy magma, »s it 
falls down a tube in the centre of this conical vessel, is met 
by an upward current of water, which carries the starch 
particles upward through a wire-guuzc diaphragm, in the 
upper poriion of the coue, a few inches below the outlet. 
When the pulp is exhausted it is discharged by an automatic 
arrangement at the bottom of the cone to the press room to 
be freed from its water, by dropping on to a wire belt aud 
passing between rubber rollers. 

The impure starch milk flows at 3° II. to the settling cones. 
These vessels consist of two iron cylinders, 9 ft. by 12 ft. 
diameter, the bottom terminating as a cone of 50° angle, 
7 ft. slant, with a 2-in. gate valve at the bottom as outlet. 
In the centre of the cone is a cylinder of 20-oz. copper, 
10 ins. diameter, brought within 18 ins. of the bottom. The 
impure starch liquid is allowed to flow down the tube to the 
bottom of the cone. It then ascends in the increasing 
sectional area of the cone, in which it suffers reduction of 
velocity. The downward motion of the starch particles 
oaused by gravity overcomes the motion of the fluid, which 
continually flows away as dirty water through the pipe in 
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the upper portion of the veieel, whilst the starch, in a highly 
concentrated state (generally 8° B.) is continually drawn off 
from the valve in the bottom of the oonc to the mixing vats 
below, to be treated with alkali or other chemical means 
and pumped up to the “ regulators ” on tbe upper floor, and 
from thence to the floor by gravity through the “ shakers ” 
on the floor below, and ruu to the last purifying coneB. 
(The shakers are identical with those described for maize 
starch in this Journal, 1902, pages 8, 9.) The use of 
shakers for separating the starch from the pulp is entirely- 
dispensed with; owing to the nature of the pulp, it is 
impossible to effect a complete separation with them, as is 
evidenced from the fuct that in Florida, where they are 
used, at least 6 per cent, of the starch passes into the feed 
and waste waters, and in order to recover the 20 per 
cent, of starch, 25 per cent, more time is required than 
the above-described separator takes to recover the whole of 
the starch in the pulp. The starch milk, having passed 
through the shaker, is freed from all adhering fibre before 
passing to the purifying cones. These vessels ure of the 
same form and size as the formor, so arranged, however, 
that the starch can be completely purified and all objection¬ 
able matters removed. In the centre is suspended a conical 
pipe within a larger conical pipe; at the bottom of the cone is 
a conical deflector, and an acute conical addition to the main 
cone containing the necessary agitating apparatus to prevent 
the starch setting hard. 

The starch milk, as it passes through the shaker, flows 
down a pipe of increasing section, and afterwards is deflected 
radially by means of the conical arrangement; the liquid 
thin ascends in the increasing sectional area of the cone, 
in which it suffers such reduction in velocity that the down¬ 
ward motion of the pure starch particles caused by gravity 
overoomes the motion of the fluid, which continually flows 
away through the pipe in the upper portion of the vessel. 
The starch milk, now pure, and at any desired gravity, 
is drawn off from the lower part of the cone, and is 
pumped up to the boxing tanks oil an upper floor. These 
tanks are vats made of cypress wood, 10 ft. by 10 ft., 
with the necessary gearing and agitators, which hold the 
concentrated and purified starch milk in readiness for the 
boxes, which are 7 ins. by 7 ins. by 5 ft. 7ins. long, 
inside measurement, with perforated bottom and lined with 
muslin. These boxes are placed side by side on a table 
provided with a vacuum chamber, and the sturch tnilk flows 
from the above tanks into these boxes, the water being 
extracted by means of the vacuum pump. Here tbe starch 
is deprived of 75 per cent, of its water, and becomes a long 
block of solid starch, which is cut up into 7-in. cubes, 
wrapped in paper and placed in the kiln, as in the case of 
maize starch, fully described in my paper already referred 
to. No tiling, crusting, or scraping is required by this 
method, the starch during the latter stages havitig been 
deprived of all its impurities, whereby a very great saving 
of time and starch is effected, and the cost of manufacture 
is considerably reduced. 

Furthermore, maize starch can be manufactured by this 
process with equal success, and at 15 per cent, less cost than 
existing methods. In the case of maize one would commence 
at the separator, thereby abolishing the tedious, and ex¬ 
pensive shaker system and collecting of the impure starch 
over tables or runs; moreover, the starch is not exposed to 
a germ-laden atmosphere in its production, requires no 
“ doctoring ” at every stage to prevent souring or ferment¬ 
ing. The atmosphere of an ordinary starch factory contains 
as many as 200 to 50,000 per cubic centimetre of living 
germs or ferments, varying according to the season of the 
year. Looking at these figures, it is not to be wondered 
that the starch in its various stages of manufacture, exposed 
to such an atmosphere, becomes invaded by millions of 
these organisms and becomes sour. Hence so much treat¬ 
ment with free alkali, whilo the starch made as above is 
free from all sueh objections. The product is equal in 
purity to the best Bermuda amupioot, and at the same 
time has all the characteristics of pure “ corn starch ” In 
all its various commercial forms. 

Tapioca. —The starch from the boxes, containing 25 per 
cent, of water, can be broken up, and converted into 
tapioca—a product of considerable commercial importance. 


! 

it is allowed to pass into a revolving steam-jacketed 
cylinder, and steam is applied. The heat displaces the 
moisture as steam, which bursts a portion of the granules 
of starch, causing it to assume the granular semi-lucid 
form so well known as tapioca. The cylinder has interior 
; revolving scrapers. 

Glucose .—When the factory is situated in the neigh¬ 
bourhood of the growing product, the pulp is taken direct 
from tbe mills, and pumped to the glucose department, 
i direct into the open converter, a vat of proper dimen- 
| sions to receive it, and heated with a copper steam-coil. 

In this vat the pulp is reduced with water, and the proper 
j amount of hydrochloric acid added. Then it is raised 
: to the boiling point, and the starch and much of the fibre 
j are rendered soluble. From thence it is run into the closed 
copper converter, and subjected to a steum pressure of 
! 30 lb. to the square inch for 10 minutes, or until the 
I proper degree of conversion is attained, which is controlled 
by means of iodine colour tests. These are made by 
adding a definite number of drops of standard iodine 
solution to a test-tube of the cooled glucose liquor. Tbe 
tint at which the conversion is considered complete is that 
corresponding to the pclariscope reading of 135. The 
proper degree of conversion having been reached, tho 
liquor is now run into the “ neutraliser,” where it is 
nearly neutralised with carbonate of soda, after which it 
is run through any of the standard filter presses, and tbe 
I nearly neutral solution of glucose, at 15° H., passed over 
charcoal in the charcoal filter; from thence to tbe tiipie- 
effect evaporator, where it is boiled down to a gravity of 
28° B., and again passed over charcoal; then to the 
final evaporation to 15° B. in the vacuum pan, and thence 
to the coolers ready to be barrelled. 

This is a brief outline of the process, and is practically the 
same as carried out from maize starch. 

By referring to my paper in the Society’s Journal, 
1902, pp. 4—9, a complete description of the various pieces 
of machinery will be found. 

By-Products .—Tbe fibrous and glutcnous matter which 
has been left in the filter presses is mixed with the exhau-ted 
j and pressed magma from tbe starch separator, and dried and 
sold as cattle food, and contains 25 per cent, of protein, 
besides phosphates, &e. A sample of 45° glucose made by 
this process from cassava pulp, and one for coinpmison 
from corn starch of tbe same grade, and made by the 
Kdwardsburgh Starch Co., the largest makers of glucose, 
und I may say the best, in Canada; tho samples, in my 
opinion, are equal to the best American make, and tbe 
cassava product compares favourably with it in appearance. 

I have endeavoured to show that iu cassava, wheu properly 
cultivated, we have a formidable competitor of maize, owing 
to its higher yield of starch and glucose per acre, a ml ns 
not only is its starch and sugar, but also a considerable por¬ 
tion of tbe fibre, obtained as glucose, thereby producing a 
I much sweeter and fiuer-flavoured product, and better 
! adapted for confectionery, &c., fully 30 per cent, of the 
fresh root being obtained as glucose. 

In conclusion, I desire to express my thanks to I’rof. 
i Wiley, of Washington, for promptly placing in my hands 
sueh information he had in relation to the plant in Florida, 
and to Ur. Campbell Arnott for valuable information 
regarding the Jamaica product. I also desire to tbauk 
Mr. Beuson, of the Kdwardsburgh Starch Co., for his 
courtesy in allowing me to go through his works while 
J iu operation, and obtaining samples of his products as they 
were being shipped. This gentleman is to be congratulated 
in having advanced, in a true scientific manner,the technical 
working of his factories, by living technically educated men 
at tho head of eacli department. 

It is to bo hoped that others will follow in the steps 
of the gentleman referred to; then the future of our 
technical student will be assured, and the manufactuies of 
| the Dominiou equal those abroad. 

A short discussion followed, in which Dr. Millar, Ur. Stuart, 
Dr. Kenrick, Mr. Bowman, Mr. Murray, and the Chairman 
took part. 
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HYDROLYSIS OF FATS AND OILS BY 
MEANS OF DILUTE ACIDS, AND SOME NOTES 
ON FAT-SPLITTING ENZYMES. 

BY DR. J. LEWKOWITSCH. 

My reason for bringing somewhat prematurely the follow¬ 
ing observations before your notice is to be found in the 
publication of the first instalment of a paper by Ilerbig 
(Chera. Rev., 1902, 275). He hints therein at some experi¬ 
ments whieh may perhaps be analogous to those I have 
been carrying out for some time in connection with an 
extended enquiry into the methods of saponification of fats 
and oils. Part of this work relates to the saponifying 
action of dituie acids. The enquiry was taken up chiefly 
with a view to studying processes practicable on a large 
scale; hence only technically employed fats were used. 

A few preliminary experiments on cotton-seed, whale, and 
rape oils, and also on lard, showed that dilute sulphuric 
acid is practically without any action whatever. Experi¬ 
ments with dilute hydrochloric acid indicated that some 
slight hydrolysis did take place. This pointed to the 
possibility of obtaining better results with concentrated 
hydrochloric acid. 

The experiments detailed in Table 1 were carried out by 
heating 100 gnus, of fat with hydrochloric acidofsp.gr. 


1" 18 for two periods of IS hours eaob, over a Bunsen 
burner, the flasks being provided with air condensers. The 
I figures in the third column denote acid values, t.e., the 
\ number of milligrams of KOH required to neutralise the 
free fatty acids contained in 1 grip, of the sample. It may 
] be taken as a very rough approximation that half of the 
| acid value found represents the free fatty acids in pereent- 
I ages, with the exception of cocoanut oil. To make the 
comparison easier there is added in the last column the 
i highest obtainable acid value, which would, of course, be 
found in the case of complete hydrolysis. In the second 
column are given the acid values of the original oils and 
fats. 

Table 1. 

Hydrolysis of Oils and Tats hy Means of Hydrochloric 
Acid, Sp. (xr, 1*18. 


100 grins. of Oil or Fat boiled with 100 c.c. 

of Aoid. 


l 

, Acid Value 

Acid Value 
of 

completely 
Hydrolysed 
Oil or Pat. 

Oil or Fat. 

Original 
Acid Value, 

after 

2t hours’ j 
! Roiling. 

j 

Cot ton seed. 

0*35 

143*0 i 

202 

Whale. 

6*111 

]ft7'3 

105 

ltnpo. 

2‘1« 

131*7 i 

ISA 

Lard. 

l 1 25 

1441*3 

201 

Tallow. 

11 * 1 r. 

150-0 

200 

Cocoanut . 

IS* 75 

2» VO 

200 

Cantor. 

1‘2‘i 

40'U 

100 


The experiments being distinctly encouraging, another 
series was carried out, in which a fresh amount of acid was 
used after each sample had been taken, Bince a certain 
quantity of hydrochloric acid escaped as gas. The figures 
so obtained are set out in Table 2. 


Table 2. 


Hydrolysis of Oils and Tats by Means of Hydrochloric Acid , Sp. Or. 1 • 16. 

100 grms. of Oil or Fat and 100 c.c. of Acid j fresh acid used after each sample had been taken. 


Oil or Fat. 

Original 

Acid 

Value. 

2 hrs. 

7 lirs. 

9 hrs. 

12 hrs. 

Acid Values after 

14 hrs. ■ 10 hrs. , 

18 hrs. 

20 hrs. 

i'l lira. 

24 hrs. 

Acid 
Value of 
completely 
Hydrolysed 

Cotton wod. 

Whale.' " 

Rape. 

Lard. 

Tallow. 

Cocoanut. 

Castor. 

0*35 

18-42 

70*0 

05*51 

110-2 

136 4 

144-0 

155*7 

104 8 

108-2 

175-8 

202 

(»* 01 

20-00 

101*3 

120*3 

142 7 

155*4 

102*3 

170-0 

172-0 



105 

2* 1C 

10-00 

7,V00 

80 57 

107-2 

120-1 

127-3 

134-2 

140*3 

144-0 

151-8 

185 

1 *25 

14’51 

84*78 

110-8 

130-8 

140*4 

152*1 

162*7 

103*0 

1730 

177-0 

201 

11 1.1 

43* SO 

112*5 

131*7 

153-2 

1070 

173-3 

178-0 

183*3 

1852 

180*8 

200 

IS'75 

70*73 

184'2 

2105 

22f4 

230-8 

233’I 

2.‘t0-8 

241-1 

240*1 

260'1 

260 

1*22 

44 - 4 

47-3 

40 0 

51-4 

51 ’4 

47'0 

40-2 

46-8 

44 1 4 

41-64 

100 


In order to assist the hydrolytic action, it was thought 
advisable to add, at the outset, to the fats and oils a tew 
per cent, of their fatty acids—a procedure whieh is known 


to accelerate saponification in an autoclave and in other 
processes. The experiments carried out are detailed in 
Table 3. 


Table 3. 

Hydrolysis of Oils and Fats by Means of Hydrochloric Acid, Sp. Gr. 1 • lti. 

100 grms. of Oil or Fat, containing Free Fatty Acids, and 100 c.c. of Acid; fresh acid used after each sample 

had been taken. 


Oil. 


Original 
Acid 
j Value. 

2 hrs. 

4 hrs. 

7 hrs. 

0 hrs. 

Acid Values after 

12 hrs. 14 hrs. 16 lirs. 

18 hrs. 

90 hrs. 

22 hrs. 

24 hrs. 

Cotton-seed. 



10-51 

37*119 

71*1 

88*73 

94*33 

1 

103*9 1 

113-6 

1171 

119-7 

125-0 

132*1 

140*8 

^haje. 



15-16 

41*44 

85*84 

105*0 

128*2 

147-3 ! 

158-0 

16*1-3 

173-9 

1753 

. . 

, . 

Hap#. 



9-17 

32*1 

61-31 

75* M 

78*09 

92*65 

101-4 

110*1 

128-9 

182-0 

139*6 

145'2 




11 *3 

14-52 

40-68 

71*46 

80*38 

101*2 1 

110-3 

128-5 

138'0 

147*8 

148 *ir 

155-0 

Tallow. 



20*14 

40*41 

114*0 

140*7 

164-5 

107-6 

175-8 

1780 

182-0 

1 s3 ’ 3 

189-0 

180*4 

Castor. 


... 

io-yrf 

46*8 

50 0 

46*8 

47*4 

47'9 

48-6 

48-4 

40-8 

43*3 

47*11 

48*34 
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Coconnut oil is not included in this table, a» the gam pie 
taken for the preceding experiments contained already a 
sufficient quantity of free fatty acids. It will lie seen that 
cocoanut oil reached the highest degree of hydrolysis, and 
this is sufficiently accounted for by its high proportion of 
glycerides of volatile fatty acidB. It will be remembered in 
this connection that Geitel has shown how easily triacetin 
is saponified in dilute solution coutaiuing hydrochloric acid. 
I may further point to the experiments by Zeisel and 
Panto, who have demonstrated that triacetin is completely 
saponified by boiling hydrtodic acid of sp. gr. 1 • 7. 

It is remarkable that castor oil differs entirely from the 
other fats. This exceptional behaviour can only find its 
explanation in the different constitution of its fatty acids 
and the ready formation of polymerisation products. 
Judging from tho ease with which castor oil is saponified 
by caustic soda, one might have expected a greater amount 
of hydrolysis thuu is shown in the table. However, it is 


quite possible that considerable hydrolysis did set in, but 
that the free fatty acids linked themselves together to 
form polymerised ricinolic acids. This corresponds with a 
number of other observations made on castor oil which 
are still under investigation. 

Hydrochloric acid acts here, of course, like a catalytic 
agent, and it was thought possible, nay, even likely, in the 
light of modern views, that the action of the acid might be 
accelerated by adding suitable catalytic substances which 
would assist the action. Those agents would naturally be 
the most effective ones which could produce a thorough 
intermixing of the reacting products. A number of sub¬ 
stances were tried, the selection having been made on very 
crude, empirical lines. The experiments were carried out 
on lard only, both on tho neutral fat as also on the lard 
containing 5 per cent, of its own fatty acids. None, how¬ 
ever, of the substimces employed produced the desired effect, 
as will be seen from the figures given in Tables 4 and 5. 


Tablk 4. 

Lard boiled with Hydrochloric Acid and 1 per Cent, of the Substances. 


Original j Acid Values aftor 



Acid 

Vuluc. 

! 

■ 2 lira. 

4 lira, j 

7 lira. 

9 hrs. 1 

1 

1*2 hrs. 

14 hrs. | 

j 10 hrs. 

18 hrs. 

20 hrs. 

! 22 hrs. 

j 24 hrs. 

Mercury. 

. 1*25 

j 12*32 

85*24 

63-34 

96-44 

133*6 

i 145*6 

164*0 

164-4 

j 169*1 

174*0 

174*6 

Copper sulphate. 

. 1*25 

1 19-08 

68 * 00 1 

8-2‘45 

89-81 

131*8 

, 146*7 

163*1 

156-9 

I 104*0 

171*3 

, 175*4 

Mercuric oxide. 


i 29-47 

00-74 

8N-48 

1*29*1 

149*3 

I 150*0 

160*2 

107*4 | 

1 178*0 

178-1 

! 182-9 

Zinc. 

. 1*25 

1 17*88 

85-91 ' 

1*27*3 

140*0 

163*7 

ltSR-0 

172-7 

178*5 j 

182-0 

183-1 

185*7 

Zinc-dust. 

. 1-25 

1 17-07 

68*80 

88-23 

98-13 

118*1 

129*7 

130-7 

144*0 : 

150-8 

160*0 

; 163*0 

Aluminium chloride. 

. 1*25 

1 10-88 . 

46-91 

7S'B5 

100-7 

1*25*4 

136*8 : 

138*9 

162*7 i 

169*4 

100-7 

1 106*8 

Nitrobenzene. 

. j 1*25 

66*77 1 

103-5 

120-0 

129-3 

147 1 

152-3 

158 9 

103*2 \ 

160*9 

168*7 

! 171*1 

Aniline. 

. i 1-25 

18*10 , 

49-66 

80-3 

90*44 

i. 

119*4 

131*1 , 

134*8 

135*0 

142*1 

150*4 

152*1 


Tabus 5. 

Lard containing Free Fatty Acids boiled with Hydrochloric Acid and 1 per Cent, of the Substances. 


— 

1 Original 
Acid 
! Value. 

2 hrs. 

4 hrs. 

7 hrs. 

9 hrs. 1 

Acid Values after 

j 12 hrs. 14 hrs. 10 hrs. I 18 hrs. 

20 hrs. 

22 hrs. 

; 21 hrs. 

Mercury. 

11*8 

21*64 

48-82 

80-0 

102*2 

119*4 

134-0 

1 

1 144-0 ! 151*3 

156*4 

100*4 

i 101*0 

Oopper sulphate. 

11*3 

50*91 

j 99-97 1 

115-0 

142*0 

159*9 

109-0 

175*6 1 178-7 

181*1 

183-4 

180*2 

Mercuric oxide. 

11*3 

32*24 

67*47 : 

99*9 

108*5 

113*8 

144'8 

150-3 ; 153-0 

154*5 ! 

157-4 , 

101*2 

Zinc. 

11*3 

42-04 

74-66 i 

80-39 

117-0 

134*8 

14B-8 

155-0 158-3 

105-8 

169 4 

174*8 

Zinc-dust. 

11*3 

10*90 

33-0 

50*05 

72-0 

88*49 

ioo-o : 

106*4 i 109*6 

118*1 

123-9 

134*2 

Aluminium chloride. 

11*3 

02-15 

90-56 

121*0 

127-3 

138*5 1 

X45-.8 ! 

145-0 161*4 

156*2 

159-2 

101*9 

Nitrobenzene. 

n*3 

32-46 1 

70*74 

111-0 

122*3 

129*9 1 

134*0 ; 

139*0 143*6 

150*0 ! 

156*3 

101*9 

Aniline. 

11*3 

34-51 ' 

74-1 

74*70 

93*20 

106-9 

119-3 j 

124*7 1 128*9 

133*9 ! 

138-2 

141*0 


Prom a practical point of view, my experimenta, so far, 
do not afford much hope of a process of saponification 
on technical lines. The chief drawback would appear to 
be that a very long time would be required to complete 
saponification. In this connection I may point to experi¬ 
ments of Zeisel and Fanto, who found that lard and butter 
fat are not completely hydrolysed by boiling hydriodic 
acid, and that consequently their process of determining 
glycerin could not be applied to the triglycerides them¬ 
selves. Besides, hitherto I have not been able to ascertain 
whether the glycerin formed iB fully recovered, that is, 
whether the hydrochloric acid exercises any destructive 
action on the glycerin formed. 

These experiments will be continued in the hope that a 
technical process may be worked out; of course, u suitable 
emulsifying agent must first be found. Trials with saponin 
as an emulsifier have not proved promising so far. Still, 
my hope does not appear unjustified, considering the 
rapidity with which, in the so-called acid saponification 
process, hydrolysis is broughtTu>out by means of concen¬ 
trated sulphuric aeid. It is well known that, on treating 
fats and oils with concentrated sulphuric acid, sulphe 
compounds are formed, which, emulsifying, as they do, the 
mase oa boiling with eteam, effect practically complete 
saponification. Undoubtedly it was a view of this kind 


which led Twitched to devise his process of saponification 
by means of an oleo-aromatic-sulpho compound, which, 
even in as low a proportion as 1 per cent., saponifies fats 
and oils on prolonged boiling with steam. A complete 
emulsion takes place, and, as I am inclined to explaiu the 
action, sulphuric acid is split off, as it were, in statu 
nascendi, and thus effects saponification. 

Tho necessity of having a complete emulsion is brought 
out still more prominently in the latest process of saponi¬ 
fication, of Connsteiu, Hoyer, and Wartenberg (this 
Journal, 1902, 1541), by means of the enzyme contained 
in castor oil seeds. Hydrolysis will set in and proceed only 
if a most intimate intermixture is produced. 

I shall have to say more on this process on some future 
occasion; for tho foregoing lines should ouly be looked 
upon as a preliminary note. But I may just as well 
mention that I hare been carrying out a number of experi¬ 
ments with the enzyme contained in pig’s liver, the 
so-called lipase, which has been shown by the experiments 
of Kastle and Loevenbart (Amer, Chem. J., 1900, [ 24 ],49) 
to hydrolize ethyl butyrate somewhat rapidly. As was to be 
expected, these experiments have been fully confirmed 
(0. Mohr, Zelts. f. Spiritusind., 1902, 520). 

I have no hope that a technical process can be based 
thereon, since, leaving aside all questions of cost aud 
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expediency, 1 ata afraid that the saponification will not 
proceed very far, or, at any rate, not to its completion. 
Moreover, Kastle and Loevenhart have shown that the 
lipase is also able to perform the reverse reaction, viz., to 
synthesise the ester from aoid and alcohol, and in an older 
observation by Hanriot (Comptes Head. Soc. Biolog., 1901, 
70) it is stated that lipase is able to synthesise monobutyrm 
from butyric acid and glycerin. 

My experiments were carried out on cotton seed oil, but 
hitherto l have not been able to obtain hydrolysis exceeding 
3 per cent. It is, however, quite possible that under 
different conditions, especially if I succeed in keeping the 
oil completely emulsified for some time, a more favourable 
result may be obtained j but, so far, my observations point 
to the conclusion that it is not admissible to apply to 
glycerides what has been proved to hold good for ethyl 
butyrate as regards the enzymic action of lipase. I mention 
this especially, as,in his lust puper, Loevenhart (Amer. ,T. of 
Physiol., 1902, 331) appears to me to look upon all his 
experiments made on ethyl butyrate as being practically 
applicable, mutatis mutandis, to the hydrolysis of fats in 
the organism. Caution is all the more necessary, as 
Connstein, Hoyer, and Wartenberg have shown that there 
is a most remarkable difference in the behaviour of 
glycerides on the one band, and monovAlent esters on the 
other hand, when acted on by the enzyme contained in 
castor seed. Whereas the glycerides reached a remarkably 
high degree of hydrolysis, the simpler esters, such as 
ethv 1 acetate, amyl acetate, underwent alight hydrolysis only, 
furthermore, the same experimenters have shown that 
triacetin Was hardly hydrolysed at all by the castor seed 
ferment, and that even tributyrin was saponified to the 
extent of 10 per cent. only. 

Of course, my failure to obtain, up to the present, more 
piooounced hydrolysis of oils and fats with lipase from 
pig’s liver should only be looked upon as due to my having 
faded, so far, to produce complete and permanent emulsions. 

I am afraid I have ventured already too far from the 
dry lands of fats aud oils into the luxuriant domain of 
physiology, and I ought to take especial care not to touch 
upon the latest phase of modern chemistry, which claims 
enzymic action as falling within the laws governing 
catalytic reactions. This has become possible, because 
eQzymcs have been proved capable of exerting a reversible 
action, as has been demonstrated, first by A. Croft Hill 
(Chem. Soc. Trans., 1898, 657), then by the chemists 
named above, and, finally, by Euimerliug (Ber., 1901, 
3810). “A general theory of thq action of certain 
enzymes ” has already been given by V. Henri (this 
Journal, 1902, 1546). 

The important chemical industries which are based on 
enzymic processes have long since forced the specialist 
to study this branch of physiological chemistry—a course 
that nas become imperative since zymase has been dis¬ 
covered. It would appear that also the oil expert will 
have to devote considerable attention to what may have 
been thought lying altogether outside his province of 
technology. 

The undoubted existence of fat-splitting enzymes is 
bound to influence our views regarding the rancidity of 
fats and oils. The first stage of rancidity is the forma¬ 
tion of free fatty acids. In the light of enzyme action it is 
now easily explained why, e.g., olive oil expressed from 
exposed marc contains up to 75 per cent, of free fatty acids, 
and why palm oil is so exceedingly rich in free fatty acids. 
1 urthermore, one can now readily understand why even the 
mealiest vegetable oils contain small percentages of free 
atty acids, whereas freshly rendered animal fats are 
Practically free from fatty acids. 

My thanks are due to my assistants, Messrs. C. D. 
iobertshaw and G. Warburton, who have assisted me in 
carrying oat the experimental work. 


Discussion. 

Dr. L» lie bur asked whether the author had taken into 
icount the possible formation of lactones by the action of 
* sulphuric acid on the jS-y-unsaturated acids which 


might be preeeat; as, if these compounds had been formed, 
then the actual amount of hydrolysis was greater than that 
recorded in the paper. 

Dr. KiDBAt, said Dr. liewkowitsch had not referred to the 
process which was In use some years ago for the determina¬ 
tion of volatile fatty acids by their hydrolysis from butter 
with suiphurio acid. When that process came out, he (Dr. 
Uideal) made a great number of determinations, but it was 
not a satisfactory process from an analyst’s point of view, 
owing to secondary products being formed from the glycerin 
liberated. The second part of tho paper was at the present 
time more interesting to him, inasmuch as the problem of 
tho hydrolysis of fats in sewage effluents was of considerable 
practical importance. There was certainly evidence now 
that a hydrolytic change did take place when sewage under¬ 
went anaerobic or septic treatment, lie had determined 
very carefully the quantity of free fatty acids passing in aud 
out of septic tanks, and was convinced that a hydrolytic 
change did take place, causing an increase in their amount. 
Whether the change was due to enzymes existing in the 
sewsge and derived from animal secretions, or whether it 
was brought about by euzy mos secreted by the baoteria in the 
tank itself, was not properly worked out at present. In order 
to obtain a complete hydrolysis of fat it was necessary that 
the fat should be in a very fine stateof division or emulsion. 

1 u most sewages, of course, there was a certain quantity of 
soup, which seemed to act as an emulsifier of the oil or free 
fats, and it was probubly, therefore, duo to this factor that 
the fats in sewage were in a state favourable for hydrolytic 
change. 

The Chxibm[A.n said it was curious that I)r. Lewkowitaclt 
should disclaim any practical outoorae for his puper. it 
seemed to be the fashion nowadays for other people to see a 
practical outcome of a paper winch the author disclaimed, 
lie did not think a hydrolysis of 75 percent, was at all bad, 
from a practical point of view, for a now process. The new 
reagents for saponification seemed to have a future before 
them. From their earliest iufaooy they had been accustomed 
to products derived from the castor-oil seed to promote 
metabolism in the human frame. Now they were being 
used outside, and there wus no reason why they ahould not be 
effectual. Although such reagents were collective substances 
to start with, they would isolate in time the active substances, 
which would produce effects that they little dreamt of at the 
present moment. It was interesting to hear from Dr. Uideal 
the effect of these enzymes on tho fat contained in sewage. 
Those results hardly agreed with former views on the 
subject. 

Dr. Lkwkowitsch, in reply to Dr. Le Sueur, said he was 
afraid there would be no formation of luotoues in the dilute 
acid solution he worked with, though if concentrated 
sulphuric acid wero used lactones would ultimately be 
obtained. In reply to I)r. Uideal, the prooess of butter 
analysis was, of course, included under the proceas of 
saponification by means of concentrated sulphuric acid, to 
which he had referred explicitly. He need therefore only 
state that the Kreis method of butter analysis was unsatis¬ 
factory, as he (the speaker) had shown elsewhere (Chemical 
Analysis of Oils, &e., 2nd edition, p. 685). There was no doubt 
that the presence of fatty acids in sewage was due to bacteria, 
and not to enzymee. He remembered a paper published in 
1889 by Lildy, which showed conclusively that bacteria pro¬ 
duced a large amount of hydrolysis of fats. On the Continent 
ondeavours bad been made to recover on a large scale the fatty 
matter contained in sewage. Thus, at Cassel, fat had been 
obtained containing 70 per cent, of free fatty acids, and a large 
engineering firm bad taken out a patent for plant for recover¬ 
ing fat from sewage. The raw fatty refuse was treated with 
mineral auid, the fatty matter filter-pressed, dried, and 
extracted with solvents. The solvent was distilled off, and 
the product thus obtained contained 70 per cent, of free fatty 
; acids, about 18 per cent, of neutral fat, and 12 per cent, of 
unsaponiflable matter. He did not at present see how a 
process of this kind was going to pay. Although the castor- 
oil seed enzyme did exert its action in a very dilute acid 
solution, still the acid should not exceed the concentration 
of one-third or (me-fifth of a normal solution. The presence 
j of salt seemed to weaken the action considerably. It was 
\ pretty certain, considering the chemical mixture to he found 
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Cooonout oil is not included in this tabic, ai tho cample 
liken for the preceding experiments contained already a 
uffleient quantity of free fatty acids. It will be seen that 
ncuanut oil reached the highest degree of hydrolysis, and 
his is sufficiently accounted for by its high proportion of 
;lycerides of volatile fatty acids. It will be remembered in 
bis connection that Geitel has shown how easily triacetiu 
s saponified in dilute solution containing hydrochloric acid. 

may further point to the experiments by Zeisel and 
fanto, who havo demonstrated that triacetin is completely 
aponifted by boiling hydnodie acid of sp. gr. 1 1 7. 

It is remarkable that eastor oil differs entirely from the 
dher fats. This exceptional behaviour can only find its 
ixplanation in the different constitution of its fatty acids 
ind the ready formation of polymerisation products, 
fudging from the. ease with which castor oil is saponified 
iy caustic soda, one might have expected a greater amount 
>f hydrolysis than is shown in the table. However, it is 


quite possible that considerable hydrolysis did set in, but 
that the free fatty acids linked themselves together to 
form polymerised ricinolic acids. This corresponds with a 
number of other observations mado on castor oil which 
are still under investigation. 

Hydrochloric acid acts here, of course, like a catalytic 
agent, and it was thought possible, nay, even likely, in the 
light of modern views, that the action of the acid might be 
accelerated by adding suitable catalytic substances which 
would assist the action. Those agents would naturally be 
the most effective ones which couid produce a thorough 
intermixing of the reacting products. A number of sub¬ 
stances were tried, the selection having been made on very 
crude, empirical lines. The experiments were carried out 
on lard only, both on the neutral fat as also on the lard 
containing 5 per cent, of its own fatty acids. None, how¬ 
ever, of the substances employed produced the desired effect, 
as will bo seen from the figures given in Tables 4 and 5. 


Taulk I. 


Lard boiled with Hydrochloric Acid and 1 per Cent, of the Substances . 



Original; 



— 

Acid | 




Value. 

2 hrs. 

4 lira. 

Mercury. 

1-20 | 

12-32 

35*2-1 

Copper siil pintle. 

1-25 1 

urns 

53-(Hi 

Mercuric oxide. 

l 25 

20-17 

06-74 

5inc. 

1*25 

17-88 

85'0l 

•tine-dust. 

1*25 

17-07 

58-83 

Aluminium chloride. 

.... ! V25 

16-88 

46-01 

Nitrobenzene. 

.... j 1*25 

50‘77 

10.V5 

Aniline. 

.... 1-25 

18-16 

40-56 


Acid Values after 


7 hrs. 

0 hrs. 

12 hrs. 

14 hrs. 

10 hrs. 

IS hrs. 

20 hrs. 

___ 

03-34 

06-44 

133*5 

1465 

154*0 

164-4 

109-1 

82-45 

80-81 

131*8 

146-7 

153*1 

150*0 

104-6 

88--18 

120-1 

140-3 

150-0 

100-2 

107-4 

178*0 

127-3 

140-0 

103-7 

108*0 

1727 

178*5 

182*0 

88-23 

08*13 

118-1 

120-7 

i 130-7 

144*0 

150-8 

78-65 

100*7 

125 4 

130-8 

| 138-9 

162*7 

160*4 

120-0 

120-3 

147 1 

152*3 

1 158 0 

103*2 

100-9 

86-3 

00*44 

110-4 

131*1 

I 134*8 

! 

135-0 

142* 1 


22 hrs. ! 21 lira. 


174-0 174-0 

171-A , 175-4 
178-1 I 182-9 
lSH'l 1X.V7 
15H-# , 1011'0 
1(10-7 I HW8 
108*7 171-1 

150-4 152-1 


Table 5, 

Lard containing Free Fatty Acids boiled with Hydrochloric Acid and 1 per Cent. of the Substances. 



Original 

Acid 

Value. 

2 hrs. 

4 hrs. 

7 hrs. 

0 hrs. 

Acid Values after 

12 hrs. 14 hrs. 10 lirs. 

j 18 hrs. 

| 

20 hrs. 

22 hrs. 

24 lira. 

Mercury. 

It *3 

2104 

48-82 

80-0 

102-2 

119*4 

184-0 

144-0 

151*3 

150-4 

100-4 

ioro 

11*3 

50-01 

99-97 

115-0 

142-0 

1M>'» 

100-0 

175-6 

1 178-7 

181*1 

188-4 

180 2 

Mercuric oxide.. 

11-3 

32*24 

07*47 

99-9 

108-6 

119*8 

144-8 

150-3 

| 153*0 

154-5 

157-4 

101*2 

11*3 

42-04 

74 65 

80-39 

117-0 

131-8 

140-8 

155-6 

158*3 

165’8 

109'4 

174-6 


11-3 

16*00 

33-0 

50-05 

72-0 

kh-49 

loo-o 

106*4 

109*0 

118*1 

123-0 

134*2 


11*3 

62*15 

90-50 

121-0 

127*3 

138-5 

145-3 

145*0 

1M-* 

166*3 

1511-2 

161*9 


11-3 

32-45 

76-74 

1110 

122 3 

129*9 

134-0 

139*0 

i 143-0 

150*0 

150*3 

101 -o 

Anilino. 

11-3 

34-51 

741 

74*70 

03-26 

100-0 

110*3 

124*7 

| 128*9 

133*9 

138-2 

141-0 


From a practical point of view, my experiments, so far, 
do not afford much hope of a process of saponification 
on technical lines. The chief drawback would appear to 
be that a very long time would he required to complete 
saponification. In this connection I may point to experi¬ 
ments of Zeilel and Fanto, who found that lard and butter 
fat are not completely hydrolysed by boiling hydriodic 
acid, and that consequently their process of determining 
glycerin could not be applied to the triglycerides them¬ 
selves. Besides, hitherto 1 have not been able to ascertain 
whether the glycerin formed is fully recovered, that is, 
whether the hydrochloric aoid exercises any destructive 
action on the glycerin formed. 

These experiments will be continued in the hope that a 
technical process may be worked out; of course, a suitable 
emulsifying agent must first be found. Trials with saponin 
as an emulsifier have not proved promising so far. Still, 
my hope does not appear unjustified, considering the 
rapidity with which, in the so-called acid saponification 
process, hydrolysis is brought about by means of concen¬ 
trated solphurio aoid. It ia well known that, on treating 
fata and oils with concentrated sulphnri^fccid, sulpho 
compounds are formed, whieb, emulsifying, as they do, the 
mass on boiling with steam, effect practically complete 
saponification. Undoubtedly it was a view of this kind 


which led Twitched to devise his process of saponification 
by means of an oleo-aromatic-sulpho compound, which, 
even in as low a proportion as 1 per cent., saponifies fats 
and oils on prolonged boiling with steam. A complete 
emulsion takes place, and, as I am inclined to explain the 
action, sulphuric acid is split off, as it were, in statu 
nascendi, and thus effects saponification. 

The necessity of having a complete emnlsion is brought 
out still more prominently in the latest process of saponi¬ 
fication, of Connstciu, Hoyer, and Wartenberg (this 
Journal, 1902, 1541), by means of the enzyme contained 
iu castor oil seedm Hydrolysis will set in and proceed only 
if a most intimate intermixture is produced. 

I shall have to say more on this process on some future 
occasion; for the foregoing lines should only be looked 
upou as a preliminary note. But I may just as well 
mention that I have been carrying out a number of experi¬ 
ments with the enzyme contained in pig’s liver, the 
so-called lipase, whioh has been shown by the experiments 
of Kastle and Loevenbart (Amer. Chem. J., 1900, [24], 49) 
to hydrolise ethyl butyrate somewhat rapidly. As was to be 
expected, these experiments have been fully confirmed 
(O. Mohr, Zeita. f. Spiritusind., 1902, 520). 

I have no hope that a technical process can be based 
thereon, since, leaving aside ell questions of cost aud 
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expedieuoy, 1 am afraid that the sapoo Mention will not 
proceed very far, or, at any rate, not to its completion. 
Moreover, Kaatle and Loevenhart hare shown that the 
lipase is also able to perform the reverse reaction, viz., to 
synthesise the ester from acid and alcohol, and iu an older 
observation by Uanriot (Comptea Kend. Soc. Biolog., 1901, 
70) it is stated that lipase is able to synthesise monobutyrin 
from hutyric ucid and glycerin. 

My experiments were carried out on cotton seed oil, but 
hitherto l have not been able to obtain hydrolysis exceeding 
3 per cent. It is, however, quite possible that under 
different conditions, especially if I succeed in keeping the 
oil completely emulsified for some time, a more favourable 
result may be obtained | but, so far, my observations point 
to the conclusion that it is not admissible to apply to 
glycerides whst lias been proved to hold good for ethyl 
butyrate as regards the enzymic action of lipase. I mention 
ibis especially, as, in his lust paper, Loevenliart (Amer. ,F. of 
Pby«iol., 1909, 331) appears to me to look upon all his 
experiments made on ethyl butyrate ns being practically 
appl,cable, mututis mulandiz, to the hydrolysis of fats in 
the organism. Caution is all the more necessary, as 
Cotmatein, Hoyer, and Wartenberg have shown that there 
is a most remarkable difference iu the behaviour of 
glycerides on the one band, and monovalent esters on the 
other hand, when acted on by the enzyme contained in 
castor seed. Whereas the glycerides reached a remarkably 
high degree of hydrolysis, the simpler esters, such as 
ethv 1 acetate, amyl acetate, underwent slight hydrolysis only. 
Furthermore, the same experimenters have shown that 
triacetin was hardly hydrolysed at all by the castor seed 
ferment, and that even tributyrin was saponified to the 
extent of lb per cent only. 

Of course, my failure to obtain, up to the present, more 
pionounced hydrolysis of oils and fats with lipase from 
pig’s liver should only be looked upon as due to my having 
failed, so far, to produce complete and permanent emulsions. 

1 am afraid I have ventured already too far from the 
dry lands of fats and oils into the luxuriant domain of 
physiology, and I ought to take especial care not to touch 
upon the latest phase of modern chemistry, which claims 
enzymic action as falling within the laws governing 
catalytic reactions. This has become possible, because 
enzymes have been proved capable of exerting a reversible 
action, as has been demonstrated, first by A. Croft Hill 
(Chem. Soc. Trans., 1898, 657), then by the chemists 
named above, and, finally, by Emmerliug (Her., 1901, 
3810). “A general theory of the aotion of certain 
enzymes ” has already been given by V. Henri (this 
Journal, 1902, 1546). 

The important chemical industries which arc based on 
enzymic processes huvo long since forced the specialist 
to study this branch of physiological chemistry—a course 
that nas become imperative since zymase lias been dis¬ 
covered. It would appear that also the oil expert will 
have to devote considerable attention to what may have 
been thought lyiug altogether outside his province of 
technology. 

The undoubted existence of fat-splitting enzymes is 
bound to influence our views regarding the rancidity of 
fats and oils. The first stage of rancidity is the forma¬ 
tion of free fatty acids. In the light of enzyme action it is 
now easily explained why, «.</., olive oil expressed from 
exposed marc contains up to 75 per cent, of free fatty acids, 
and why palm oil is so exceedingly rich in free fatty acids. 
Furthermore, one can now readily understand why even the 
freshest vegetable oils contain small percentages of free 
fatty acids, whereas freshly rendered animal fats are 
practically free from fatty acids. 

My thanks are due to my assistants, Messrs. C. D. 
Kobertshaw and G. Warburton, who have assisted me in 
carrying out the experimental work. 

Discussion. 

Dr. lag 8UKVB asked whether the author had taken into 
account the possible formation of lactones by the action of j 
the sulphuric acid on the jS-y-unsuturated acids which 
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might be present; as, if these compounds had been formed, 
then the actual amount of hydrolysis was greeter than that 
recorded in the paper. 

Dr. Kidkxl said Dr. Lewkowitsch had not referred to the 
process which was in use some years ago for the determina¬ 
tion of volatile fatty acids by their hydrolysis from batter 
with sulphuric acid. When that process came out, he (Dr. 
Kidoal) made a great number of determinations, but it was 
not a satisfactory process from an analyst's point of view, 
owing to secondary products being formed from the glycerin 
liberated. The second part of the paper was at the present 
time more interesting to him, inasmuch as the problem of 
the hydrolysis of fats in sewage effluents was of considerable 
practieal importance. There was certainly evidence now 
that a hydrolytic change did take plnoo when sewage under¬ 
went anaerobic or septic treatment. Ho had determined 
very carefully the quantity of free fatty acids passing in and 
out of septic tunks, anil was convinced that a hydrolytic 
change did take place, causing an increase in their amount. 
Whether the change was duo to eusymos existing in the 
sewage and derived from animal secretions, or whether it 
ivas brought about by enzymes secreted by the bacteria in the 
tank itself, was not properly worked out at present. Ill order 
to obtain a complete hydrolysis of fat it was necessary that 
the fat should be iu a very fine stateof division or emulsion. 
In most sewages, of course, there was a certain quantity of 
soap, which seemed to act as an emulsifier of the oil or free 
fats, and it was probably, therefore, duo to this factor that 
the fats in sewage were iu a state favourable for hydrolytic 
change. 

The Chairman said it was curious that Dr. Lewkowitsch 
should disclaim any practical ontoorae for his paper. U 
seemed to be the fashion nowadays for other people to see a 
practical outcome of a paper winch the author disclaimed. 
He did not think a hydrolysis of 75 peroent. waa at all bad, 
from a practical point of view, for a now prooees. The new 
reagents for saponification seemed to have a future before 
them. From their earliest infancy they had been accustomed 
to products derived from the castor-oil seed to promote 
metabolism in the human frame. Now they were being 
used outside, and there was no reason why they should not!» 
effectual. Although such reagents were collective substances 
to start with, they would isolate iu time the active substances, 
which would produce effects that they little dreamt of at the 
present moment. It was interesting to hear from Dr. ltideal 
the effect of these enzymes on the fat contained in sewage. 
Those results hardly agreed with former views on the 
subject. 

l)r. Lkwkowitscu, in reply to Dr. I,e Sueur, said he was 
afraid there would be no formation of lactones in the dilute 
acid solution he worked with, though if concentrated 
sulphuric acid were used lactones would ultimately be 
obtained. In reply to Dr. ltideal, the prooess of butter 
analysis wa», of course, included under the process of 
saponification by means of concentrated sulphuric acid, to 
which he had referred explicitly. He need therefore only 
state that the Kreis method of butter analysis was unsatis¬ 
factory^ he (the speaker) had shown elsewhere (Chemical 
Analysis of Oils, &c.,2nd edition, p. 635). There was no doubt 
that the presence of fatty acids in sewage was due to bacteria, 
and not to enzymes. He remembered a paper published in 
1889 by Lildy, which showed conclusively that bacteria pro¬ 
duced a large amount of hydrolysis of fats. On the Continent 
endeavours had been made to recover on a large scale the fatty 
mutter contained m sewage. Thus, at Cassel, fat had been 
obtained containing 70 per cent, of free fatty acids, and a large 
engineering firm had taken out a patent for plant for recover¬ 
ing fut from sewage. The raw fatty refuse was treated with 
mineral acid, the fatty matter filter-pressed, dried, and 
extracted with solvents. The solvent waa distilled off, and 
the product thus obtained contained 70 per cent, of free fatty 
acids, about 18 per cent, of neutral fat, and 12 per cent, of 
unseponifiable matter. He did not at present aee how a 
process of this kind was going to pay. Although the castor- 
oil aeed enzyme did exert its action in a very dilute acid 
solution, still the acid shonld not exceed the concentration 
of one-third or one-fifth of a normal solation. The presence 
of salt teemed to weaken the action considerably. It wM 
pretty certain, considering the chemical mixture to he found 
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in sewage, that enzymes had no chance of exerting any 
action. With reference to the remarks of the Chairman, 
Dr. Iain kowitsch said that although, in his experiments with 
lipase, lie obtained slight hydrolysis only, still, notwith¬ 
standing all experiments to the contrary, it may play an 
important part in onr internal eoonomy in so far as it split 
up and helped to digest the fats. He would continue his 
experiments with the fat-digesting ferment in the intestines 
in steapsin, in the hope of obtaining larger amounts of 
hydrolysis. 


K It R A T A. 


THE INFLUENCE OF IMPURITIES ON THE 
SPECIFIC GRAVITY OF SULPHURIC ACIIL 

BY XKTI1DII MARSHALL, F.I.C., K.O.8. 

(This Journal, Dec. ill, 1903, 1508—1510.) 

In Table III., pp. 1509—1510, the first column gives the 
specific gravities, and the figures in the top line, from 1 to 6 
inclusive, corresponding to sp. gr. 1-00, have been corrected 
to read as follows 0-M, 0-28, 0*43, 0 57, 0-71, and 
0-86. The figure in col. 9 corresponding to sp. gr. 1*08 
should be 10*03; the figure in col. 0 corresponding to 
sp. gr. 1 *07 should be 10*17; and that in col. 8 correspond¬ 
ing to sp. gr. 1*85 should be 73*60. 


THE DETERMINATION OF THE STRENGTH 
OF SULPHURIC ACID. 

1!Y AUTHOR MARSHALL, F.I.C., F.C.8. 

(Ibid., 1511—1512.) 

Iu the table ou p. 1512 the figures in the second anti 
fourth columns represent c.c. 


iWanclKSttr Section. 


Meeting held on Friday, January 9th, 1903. 


HE. a. It. BAILEY IN THU CHAIR. 


The Chairman announced that Dr. R. W. Gerlnnd, one 
of the most aotive and indefatigable members of the Man¬ 
chester Section, had received from the University of Mar¬ 
burg a document in honour of the jubilee of his graduation 
at that University. It was therefore their desire, as the 
Manchester Section, to offer to Dr. Gerland—not merely 
because ho had received recognition on the Continent, but 
on their own behalf—their hearty congratulations on the 
Jubilee of his graduation at Marburg. He had therefore 
great pleasure in submitting the following resolution ;— 
“That the members of the Manchester Section of the 
Society of Chemical Industry offer their hearty congratula¬ 
tions to Dr. B. W. Gerland on the jubilee of his graduation 
at Marburg, and desire to record tboir high appreciation of 
the services he has rendered to chemical science, and par¬ 
ticularly of the contributions which from time to time he 
has made at the meetings of the Society.’’ 

The resolution having been seconded by Mr. Jones, and 
supported by Dr. Angel, Dr. Grosshann, and Mr. Rang¬ 
oon, it was put to the meeting, and carried with acclamation, 
It was further resolved that an illumiMKted copy should 
lie presented to Dr. Gerland. 

I);'. Gerland warmly thanked the meeting. 


INFLUENCE OF CERTAIN 
REAGENTS ON THE TENSILE STRENGTH 
AND ON THE DYEING PROPERTIES 
OF COTTON YARN. 

BY JULIUS BURNER AND WILLIAM J. POPE, F.R.S. 

Contribution from the Department of Pure and Applied 
■ Chemirtry, Municipal School of Technology, Manchester. 

Although an exact knowledge of the changes in the 
tensile strength of cotton yam which result from treating 
the latter with various reagents would undoubtedly be of 
great importance in connection with the textile industries, 
j very little has as yet been done towards obtaining such 
' knowledge; further, the information which is available 
j upon this subject is practically entirely of a qualitative 
nature, and few results of a really quantitative character 
| have been published, even on so old and important a 
I technical process as that of mercerisation. In view of the 
luck of data capable of guiding investigation upon the 
subject, we huve thought it desirable to make a preliminary 
study more particularly of the way in which the tensile 
strength of a raw cotton yarn is affected by treatment with 
solutions of a number of inorganic salts and with cnustic 
soda solution in order to ascertain in which direction we 
may most profitably push u more extended enquiry we 
have in contemplation. 

For the purpose of obtaining a measure of the strength 
of yarn for practical purposes, it seems to be the most 
generally adopted practice to stretch a lea of the yarn 
between two steel hooks or arms, and then to ascertain the 
weight required to draw the arms apart aud break the lea. 
This method is, however, open to the objection that it must 
be practically impossible so to spread the lea out between 
the two arms as to ensure an equal distribution of the 
strain amongst all the threads; some of the latter will 
necessarily receive more of the pull than others, and, since 
the lea will then be gradually torn, owing to some threads 
breaking before others, the breaking load registered will be 
; less than the sum of the breaking loads of the individual 
threads. As it was desirable to have experimental data, 
obtained with a machine of this type, for comparison with 
the results given by the method we ultimately adopted for 
' ascertaining the teusile strength of yarns, Mr. W. Mjers, 
of this school, kindly reeled a portion of the raw Egyptian 
yarn described below into leas, which were then broken in 
i a Nesbitt tearing machine; the counts auil the breaking 
loads of the 18 leas thus prepared are given.in Tabic I. 

Table I. 

Hanks Krcnkirig 
to tlio l.natl in 
l’mmd. Pounds. 


211*3 mi *2 

2U*U 1*2*8 

2il* 7 |lll*8 

2lF8 S3 5 

2 cl :i iis-ii 

211*7 87*0 

It will bn seen that the breaking load varies from 77*0 to 
111*9 lbs., which, when reduced to a basis of lot) for the 
convenience of future comparison, indicates a variation of 
from 100 to 145*2; the mean breaking load is 99*0 lbs., 
and as the teusiou is borne by 160 threads, each thread 
carries an average of 277*9 grins, at the breaking load. 
The lea does not, however, break as a whole, but, as the 
load is increased, individual threads break one after the 
other, until so many have broken that the remainder slip 
aud the arms of the machine move easily apart; the 
number 277*9 grms. cannot therefore be regarded as the 
mean breaking load of a single thread, and, as we show in 
Table IT., it is far below the true mean tensile strength of a 
single thread. The uncertainty which exists as to the 
proper interpretation to be given to the numerical values 
obtained by this method is intensified by the machine 
being driven by hand and therefore not at a constant speed. 


Hunks Freaking ! Ranks Breaking 

to (he . Load in to tho Loud in 

Pound. Pounds, j Pound. Pounds. 


26*3 
2 ( 1*11 
26'0 
20'0 
20-6 
26*3 


. il 


90*2 
1115 1 2 
77’a 
lull'd 
105*3 

ioy-4 


20'0 
25*6 
26*0 
2(3'3 
26 0 
27*0 


linn 

111-9 

HW'l 

102*2 

100*9 

98*4 
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Dividing the numbers given in Table I. into a first and 
second set of nine each, the first nine give a mean of 
9II-3 lbs., and the second nine a mean of 105-7 lbe„ as the 
breaking load ; the great increase iu the mean is due to the 
natural tendency to work the machine more rapidly as the 
observations accumulate. As no definite meaning could be 
attached to the results obtained with this machine, we have 
discontinued its use. 

For tho tests described in the following pages we used 
the tearing machine made by Louis Schopper and described 
by I)alen (Mitt. k. tech. Versuehsanstalt, 1901), in which a 
single thread, loaded with a weight of 2 gnus, iu order to 
keep it straight, is held between clips fixed at a definite dis¬ 
tance apart, and in which, by a simple hydraulic device to 
ensure the load being increased at a uuiforra speed, the clips 
are pulled apart gradually, and without any sudden jerk. 
The load under which the thread snaps is indicated on one 
scale, and the exteudon at the moment of breaking is shown 
on a second scale. The machine which wu have used carries . 
a maximum load of 1 kilo, and reads to 5 grms. 

Although those who have previously published upon the | 
influence of chemical treatment on the tensile strength of 
yarn have, as a rule, been content to determine the breaking 
strength of the yarn as the mean of ten or a dozen tearing 
trials, it seemed to ns very improbable that a mean result 
of satisfactory accuracy could be obtained by such a method 
of working. Cottou yarn being a product obtained by 
twistiug together a number of fibres of different lengths and 
thicknesses by a mechanical process incapable ot insuring 
absolute uniformity of cotint and twist, it seemed likely that 
the recorded breaking strains of individual threads of the most 
uniformly spun yarn obtainable would differ so considerably 
that perhaps loo threads would have to be broken before 
data capable of yielding the mean tensile strength of the j 
yarn with any degree of accuracy could be obtained. This 
preliminary view of the nature and number of the determi¬ 
nations to be made led us to lay iu a considerable stock of 
the most uniformly spun raw twofold 50 Egyptian yarn 
which we could select. 

A lea was then reeled off from the raw yarn, cut across 
into short threads, each of which was then broken in the 
tearing machine, the teusile strength and the extension at 
the breaking loud being noted. The results obtained are 
giv“ii in Table II., in which column 2 states the number 
of threads breaking at the load indicated in cnlnmn 1. 


Ta m.K II. 


Breaking 


Hioaking 


Breaking 


Load 

No. 

Load 

No. 

l/Ottd 

No 

in Grins. 


iu Grms. 


iu Grins. 


830 

2 

370 

11 

410 

8 

335 

2 

375 

1 

415 

2 

340 

2 

380 

5 

420 

2 

345 

8 

383 

9 

425 


350 

5 

390 

5 

430 

2 

356 

7 

.395 

« | 

*35 


m 

12 

400 

5 

440 

1 

365 

6 

405 

3 




Mean tensile strength, 378‘0 ± 1 "7 grms. Nutnberof observstimis. 
99. Length broken, 10 cm. Limits of observed breaking loads, 
330 and 440 grms. Ratio ot same, 100 to 133’3. 


An inspection of this table shows that the 99 threads 
from the same lea varied in breaking stress from 8 (0 to 
440 grins, (or from 100 to 133-3), and conclusively proves 
the correctness of nur view that no accurate mean value for 
this constant can be derived from the examination of a few 
threads. The mean breaking strength of the raw yarn, 
deduced from the table, is 318-0 grms., and since it is 
necessary to obtain some knowledge of the extent to which 
this mean result can be relied upon, we apply to the determi¬ 
nations the method of least squares; taking the number of 
determinations as n, the n observed breaking strains as 

S|, Sj, Sj,.S„, and the mean breaking strain as M, the 

deviations A„ A,,.A„, of the individual determinations 

from the mean value, are M — Sj, M - S*. . M — B», 

and in the equation — 

r » + 0-5745, / Sum of the a 1 
V »(*-!)' 


the value r represents the probable mean squared error of 
the mean value. Since, in Table II., r » +17 grins, it 
follows that it is just as likely that the true mein value of 
the breaking strength of the yarn lies between the values 
376*3 and 379'7 grms., as that it lies outside theso limits I 
the mean value deduced from the above 99 determinations 
is therefore probably accurate to within 0-45 per ouut. 

In applying the method of least squares as a criterion 
of the accuracy of the mean tensile strength ultimately 
calculated, it should be pointed out that, in tho present 
set of tests, all the conditions requisite to the legitimate 
application of the mathematical method are not fulfilled. 
Thus it will ho noted that the greatest frequency with which 
a particular breaking load is observed amongst any one set 
of our determinations is not, as u rule, that ueavest to the 
mean tensile strength, whilst the curve obtained by plotting 
the recurrence of the particular breaking loads against the 
breaking loud is not a curve showing only one point of 
inflection. In Table II., the breaking load 3«0 Is observed 
the greatest number of times, six., U, whilst breuking 
loads 375 ami 8 H 0 , those nearest the mean of 378-0, only 
occur once and five times respectively i further the ourve 



Itrcukirnj in Crains 


shows the existence of several points of inflection, more 
particularly at the loads 360, 370, anti 835. These and 
other pecularities to lie noted in tho tables—as for instance 
the occurrence of tho load 870 eleven time* and of 376 only 
once—might he attributed to faults in the machine, such 
as a tendency to register 870 more readily than 875 ) 
we have, however, proved that the machine possesses no 
such bias, by adding up from all tho tables tho frequencies 
with which the different breaking loads recur. After 
arguments, such as the foregoing, against the application of 
the method of least squares have been considered, it must 
still ho agreed that the method coustitutes a perfectly 
reliable one for obtaining a comparative measure of the 
degree of accuracy attained by such series of tests as those 
now put forward. 

It should be pointed out that experimental determinations 
of a constant are of no value for comparative purposes 
unless the pronable degree of accuracy of tho measurement 
can be stated ; the mean values of the tensile strengths of 
yarn treated in various ways deduced from 10 or a dozen 
observations, and accompanied by no diacussion of their 
probablo accuracy, hence have very little bearing on the 
problems they are intended to elucidate. 

Having now obtained a satisfactory method of determining 
the mean tensile strength of a cotton yarn within very 
narrow limits of error, and knowing that Egyptian yam u 
only with difficulty wetted out, the main stock of tho raw 
yarn was boiled for two hoars in water, left in steep for two 
days, boiled for one hour in a I per cent, sodium carbonate 
solution, and washed in distilled water until free from soda) 
the yarn was not treated with caustic soda for the purpose 
of cleaniug it, a* it was desirable as far as possible to avoid 
any chemical action upon the yarn. After the yarn bad 
been air-dried, Prof. T. W. Fox, of this School, was good 
enough to have it reeled into leas of 120 threads, one of 
which was used in each of the determinations described 
below. Table III. refers to the examination of a lea of this 
material (which we may conveniently name A) after it had 
been scalded in boiling water for two minutes and dried one 
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day io the itir. It ahoald be atateil that all the tearing 
triala recorded in the preaent paper were made whilst the 
hygrometer indicated 33 to 65, and after the yam had been 
exposed for at least 34 hours to the air. 


Tahlr 111. 


Breaking 

j 

Breaking 


Breaking j 


Load 
in Grms. 

No. 

L'Uld 
in Grms. 

No. 

Loud ! 
in (irms. 1 

No. 1 

•JH5 

1 

390 

3 

440 

3 

m 

1 

396 

0 

4*6 | 

5 

S60 

1 

400 

11 

460 

7 ! 

866 

l 

406 

0 

455 

7 

300 

l 

410 

3 

400 

5 

80C 

l 

41". 

11 

406 

4 ! 

870 

3 

420 

n 

470 

1 

375 

3 

426 

.6 

476 

1 ! 

:iho 

5 

490 

it 

480 

1 i 

»H5 

3 

435 

2 

510 

1 


Menn teTiHilcstroiiKtli, 417'4 ± I arm*.. Xiiniberof obncmitions, 
119. Length broken, JO cm. Limits <>f observed breaking loads, 
j>85 find 610 grills, itutio of same, 100 to 179. 


It will be seen that the tensile strength of the yarn has 
been increased by this cleansing treatment to 417'4 + 

2 • 1 grms., and from the magnitudes of the probable mean 
squared errors to which the sets II, und ill. are liable, it 
cannot be doubted thut we are justified in concluding that ■, 
during the boiling and steeping in water, and the boiling in j 
a 1 per cent, sodium carbonate solution, the tensile strength j 
of a raw cotton yarn increases considerably. This increase 
in strength would seem to be attributable to the boiling in 
water, and not to the action of the sodium carbonate, which 
only serves the purpose of removing greasy matters ; this 
is indicated by a third set of determinations (Table IV.) 
made upon a lea of the material A after it had been scalded, 
loft for six days in a 15 per cent, sodium carbonate solution, i 
and washed and dried. 

Taiii.k IV. 


Brooking 


Breaking 


Breaking 


IjoimI 

No. 

Loud 

No. 

Load | 

No. 

in Grin*. 


in Gnus. 


: in Gnus. 

1 

395 

1 

890 

0 

4-15 

0 ! 

330 

1 

395 

9 

1 450 

0 1 

340 

1 

400 

6 

455 

0 

346 

2 

405 

4 ! 

400 

1 

350 

2 

1 410 

10 i 

405 

.3 

300 

1 

416 

3 

470 

4 j 

365 

1 

'j 420 

5 

475 

* 

870 

1 

425 

7 I 

490 

1 

376 

3 

! 430 

8 

495 

1 

380 

3 

!; 43.3 

i 5 : 

505 

1 

386 

5 

1 

1 440 

0 




Mosntcnsilostmigth. U1C7 ± 2’2imn». Niimberuf oliKorvatioiiB, 
118. Length bioken, 10 cm. Limits of observed breaking loads, 
826 and 305 grms. Ralioof samo.lOOto 165*4. 


The mean tensile strength. 419 ■ 7 + 5! 1 2 grms., is numeri- t 
eally identical with that deduced from Table III., viz., 
417-4 + 2-1 grms.. and it therefore seems that a 15 per 
cent, solution of sodium carbonate has no more action on 
the tensile strength of the ynrn than a 1 per cent, solution. 

No satisfactory explanation, based on experimentally 
determined fiiots, has yet been offered for the considerable i 
changes in the tensile, strength of cotton yarn which result j 
from chemical treatment of the vai n ; further, no quantita- 1 
tive explanation of the variation in tensile strength of ! 
different threads from the same lea of yarn has yet been ! 
given. Now, however, that we have determinations of the 
tensile strength of yarn possessing a known and high degree 
of acouracy, we are able to put forward tentatively con¬ 
clusions Concerning the points mentioned, reserving, for a 
later date,, a more complete experimental study of the 
conditions than is possible in this preliminary paper. A 
little consideration will Bbmv that the tensile strength of a 
yarn which contains n fibres in the c|pss section is but 
remotely connected with the tensile strength of the n indi¬ 
vidual fibres, for, on breaking a thread by the application 


of a certain load, the mean effect of the load is to pull the 
fibres apart, a much smaller number than a being broken, 
and being broken at different times. So long as the tensile 
strengtn of the yarn it less than n times the tensile strength 
of a single fibre, the strength of the fibres is of quite 
subordinate importance, and the main factor determining 
the strength of the yarn is the closeness of the twist, and, 
perhaps also, a specific adhesion or “ cling" exerted 
between the fibres; it would be expected, therefore, that 
variations in the twist would show themselves in variations 
in the tensile strength of the yarn. Mr. W, Myers kindly 
made a series of 58 determinations of the twist on 10-in. 
lengths of the raw Egyptian yarn used in the present work, 
from which it appears that the twist varies from 22-0 to 
30-3 turns per in., the mean being 25-60 turns per in. 
The twist being the main factor in determining the tensile 
strength of a cotton yarn, it is interesting to notice that 
the above three figures relating to the twist of the 
yarn, viz., 22-0, 30-3, and 25-66 are in the ratio, 
324 : 446 :378, which is practically the same as the ratio. 
330: 440:378, of the lowest, highest, and mean values of 
the tensile strength taken from Table II. This would 
indicate that for one and the same yarn the tensile strength 
is directly proportional to the twist. 

On making a count of the tibres in the yarn with which 
we have worked it was found to contain an average of 100 
fibres in the cross section. If the above reasoning is 
correct, each fibre of the raw yarn has a tensile strength 
greater than 387/100, or 3-87 grms.; and further, if a 
series of tests he made under conditions which interpose a 
resistance to the drawing apart of the fibres, and which 
increase the number of fibres which have to be broken 
before the yarn breaks, a great increase in the tensile 
strength of the yarn should be observed. These conditions 
would be attained by making the length of thread to he 
broken less than the average staple of the yarn. Table V. 
gives determinations of the tensile strength of the raw 
yarn made by diminishing the distance between the clips in 
the tearing machine to 1 nun., so that the yarn is broken in 
lengths of 1 mm. instead of JOO mm. as in the trials given 
in Table 11. 

Tablk V. 


Breaking 

Load 

j 

No. | 

Breaking , 
1 Load ! 

No. 

Breaking , 
Loud 

No. 

in Grms. 


i in Grms. 


in Grins. 1 


800 

1 

440 

! 2 

610 

2 

305 

1 

415 

0 

515 

4 

370 

1 

1 450 

1 

520 

4 

380 

1 

; 455 

4 

625 

5 

886 

1 

4it0 

1 . 1 

630 

2 

390 

1 

405 

6 

635 

2 

400 

3 

i 470 

0 

510 

3 

405 

1 

473 

2 

615 

4 

410 

1 

480 

1 

650 

2 

415 ! 

2 

j 485 

7 

555 

2 

420 

1 

490 

s ; 

506 

5 

425 

5 

! 495 

5 

575 

1 

430 

\ 

11 500 

1 

590 

1 

135 

7 

ii ^ 

2 




Mean tonsilostrength, 47ii'4 ± S"4 grins. Numberol otwervations, 
ltd. Limits of observed breaking loads, 3<i0 and 6tk> arms. Ratio 
of same, 1(K( to IBS'S. 


The tensile strength determined on a length of 1 mm. is 
479-4 + 3-4 grms., whilst that made on a length of 
100 mm. is 878-0 + 1-7 grms., so that, as was to be 
anticipated, the very short length gives a very much higher 
tensile strength. Determinations of the tensile strength of 
single fibres, as also an investigation of the relation between 
the length of thread broken and the moan tensile strength, 
are uow in progress. 

In order to study the influence of mercerisation upon the 
tensile strength of yarn, leas of material A, were scalded 
for two minutes in boiling water and left for 24 hours in 
caustic soda solution of sp. gr. 1-342; after exhaustively 
washing and drying in the air, the tensile strength was 
ascertained as before, with the results given in Table VI. 

A parallel trial was also carried out, in which the lea 
was left for six days in the caustic soda solution, with the 
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•suit* stated in Table VII., for the purpose of ascertaining 
Aether the action of the soda is greater io six days than 
i one. 

Tabus VI. 


Bn*king 



Break in* 


Breaking 



No. 

i! 

i, 

Load 

No. ! 

I-md 

No. 

in (Jrms. 


in Grms. ! 


in Grms. 


ft53 

2 


505 ' 

0 

ftfto 

2 

m 

1 

! 

Mil ! 

7 

5X5 

S 

405 

1 


515 t 

ft 

5.*5 

N 

410 

1 

I 

520 ! 

1 

uoo 

ft 

m 

1 


525 ; 

4 

<‘>05 

1 

m 

2 

! 

530 

1 

<‘>10 

2 

4 to 

2 


5.45 

7 

015 

2 

445 

1 

1 

340 

2 

025 

1 

450 

1 

i- 

545 

4 

(ISO 

1 

•MW 

2 

i 

550 

2 i 

IlSft 

1 

470 

2 


555 1 

5 

<150 

1 

475 

5 


500 i 

I 

055 

» 

485 

4 

i 

505 

« 

m 

1 

too j 

ft 


570 

5 



495 

7 


575 

ft 




Heim tensile MreiiKtli. mo i ;i*8irnns, Number of olis.TViilinns, 
I' l.fMitrtli broken. 0 im Limits of iiliscrvol breakinft lends, 
•V, «nd C0.‘> firms. Katie of niiiiic, loo to 1H7‘.'1. 


Tutt.t Ml. 


Breaking 


Breaking 


Breaking 


I .oiid 

No. 

!.oad 

No. ! 

JiOHtl 

X< 

in Grms. 


in Grins. 

; 

in (arms. 


400 

1 

500 

2 

685 


415 

1 

505 

7 

51 HI 

l 

420 

1 

510 

ft i 

61*5 

2 

425 

1 

515 

ft 

000 

1 

430 

1 

520 

ft 

005 

ft 

435 

2 

525 

ft 

010 

2 

440 

5 

530 

<; 

016 

ft 

450 

1 

5S5 

2 ; 

025 

•2 

455 

ft 

540 i 

ft i 

OiO 

l 

400 

2 

515 

4 i 

040 

1 

405 

2 

550 

1 1 

045 

2 

470 

•S * 

555 

ft 

<100 

1 

475 


500 

2 

005 

1 

480 

« 

505 

5 i 

<170 

1 

4*5 


570 

1 

075 

1 

41*0 

5 

575 : 

i ! 



m 

4 

5S0 [ 

ft ! 




Mcnn tensile Ntreilfitli.SSIfSi 3'Serins. Number of observations, 
120. Length broken, o era. Limits of observed breaking loads, 
-ttJO and 075 terms. Hatio of same, 100 to lti8‘8. 

Since the mean tensile strengths, 530-9 + 3-8 grnts. 
(1-342 NaHO for 24 hours) and 526-3 + 3-8 grins. 
(1-342 NuHO for six days), are numerically equal, it 
ha* to be concluded that if 1-342 caustic soda has any 
effect on the yaru after one day’s action, that effect is but 
small and involves an alteration iu the tensile strength of 
less than 1 per cent. 

Since it is important that further experimental evidence 
should be obtained in justification of the application of the 
method of least squares as a means of ascertaining the 
degree of accuracy to which the mean tensile strength of 
yaru had been determined, we made a second series of 
experiments similar to those summarised in Table VII., 
immersing a new lea of the yarn A in fresh 1-342 caustie 
soda, at a subsequent date, for six days; the results are 
given in Table VIII, 

The fact that the mean tensile strengths, 526-3 + 3-8 
grms. (Table VII.) and 523-9 + 3-1 grins. (Table VIII.), 
are numerically identical, affords further confirmation of the 
legitimacy of our method of dealing with the experimental 
results. 

The action of concentrated caustic soda upon yarn con- 
stitntea practically the only mild chemical action npon 
cotton to which attention has been directed; we have 
observed, however, that potassium iodide has superficially j 
much the same effect upon cotton as has caustic sods. On 
pouring saturated potassium iodide solution upon reeled ! 
yarn the hank “wets out” immediately, just as with 1 


: caustic soda, the fibre* beooming at onoe transparent and 
assuming a glassy appearance i thia rapid penetration 
of tha solution is accompanied by appreciable shrinkage. 
After washing the yarn several times with absolute alcohol 
H nd drying, it retains about 15 per cent of potassium iodide i 
yarn thus impregnated soon turns hrown on exposure to 
air and light, hut only colours slowly if sealed up tn a glasa 
tube with air and exposed to light. No discoloration occurs 
on exposing the impregnated yarn to sunlight in a vacuum. 
Hy treatment with water the potassium iodide may he 
rapidly washed out. Further, on agitating (liter paper with 
potassium iodide solution, it rapidly disintegrates anil forms 
a pulp just as if caustic soda is used. 


TAiti.it VIII. 


Breaking: 

Bieaking 


Break ing 

l.oiid No. 

l/iad 

No. 

Load 

in Grms. 

in Grins. 


in Grins. 

ft55 1 

•490 

ft 

ms 

.175 , l 

405 

l 

670 

ft05 1 

500 

ft 

575 

400 1 

505 

s 

580 

4.10 1 

510 

1 

685 

4ft5 1 

615 

0 

500 

440 2 

520 

« 

505 

445 2 

525 

1 

000 

455 , St 

5, SO 

ft 

1 015 

400 1 ft 

535 

10 

! 020 

405 2 

540 

2 

i 035 

470 5 

645 

X 

; ooo 

475 ! ft 

650 

2 

Too 

4*0 ft 

555 

1 


4M5 ft 

500 j 

1 



Menu tensile strength,.V!*'!’ ± S'Sin-ms. Number of obsm-VAti ms, 
I!!'. Lens th broken, Until. Limits of observed bmkimr lords. 
:K >0 ami 700 ki'iiin. Ratio of name, 100 to 107' 2 . 

In view of the great similarity of action of caustic soda 
and potassium iodide upon cellulose, it seemed desirable 
to attempt to isolate u compound of cellulose anil potassium 
iodide analogous to the compound of cellulose and caustic 
soda which Gladstone (.fount. Clicm. Hoe., 1852, 5 17) 

obtained by washing roeroerised cotton with absolute alcohol 
until the washings contained no more soda; wo found, 
however, that absolute alcohol slowly hut completely 
extracted ail the potassium iodide from a hank of cotton 
yarn which hail been soaked in saturated potassium iodide 
solution for 24 hours. This fact indicates that the com¬ 
bination between cellulose and potassium iodide is of a less 
stable character than that between cellulose and the caustic 
alkali, because Gladstone found (foe. cit.) that the compound 
of potash and cellulose is not decomposed by absolute 
alcohol, although the latter solvent dissolves canstio potash. 
The similarity between merccrisation and treatment with 
potassium iodide solution ia intensified by our observation 
I that cotton yarn which has been soaked in saturated 
potassium iodide solution for 24 hours and washed in 
distilled water until free from iodine, has a far greater 
affinity for direct cotton colours, such as henzopurpurine 4 II, 
than has the uutreated yarn i it is also to be noted that, 
after treatment with potassium iodide solution and washing, 
the yarn burns in the peculiar way which Gladstone first 
called attention to in connection with mercerised cotton. 

A further similarity between the action of caustic soda 
and potassium iodide upon cotton is found in that both 
reactions result in an increase of the tensile strength of the 
yarn. Table IX. gives the results of a trial made upon 
material A. after scalding for two minutes, immersing for 
24 hours in saturated potassium iodide solution, washing 
until free from iodine in distilled water and drying in the 
air. Table X. states the result of an otherwise similar trial, 
in which the yarn remained for six days in the saturated 
iodide solution. 

The tensile strength of the original yarn, viz., 417-4 + 
2-1 grms., is increased to 431-6 + 2-3 grms. by 24 hours 
immersion in saturated potassium iodide aud to 420'4 + 
2-1 grms. when the immersion is prolonged for six days; 
it is therefore not to be doubted that a considerable 
increase in tensile strength results from 24 hours action of 
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tbe potassium iodide eolation whilet eix days action cause* 
the higher tensile strength to iliminieh to practically the 
original value, 417 "4 + 2-1 grms. being numerically iden¬ 
tical with 420-4 ± 2-8 gnns. If potassium iodide be left 
in the hank, rapid tendering ensues and a brown colour is 
developed on exposure to the air, but the diminution in 
teusile strength after six days treatment is not attributable 
to the liberation of iodine as the solution, which was kept 
in the dark, remained colourless. 


Table IX. 


Brooking 


Breaking 

1 

No. 

Breaking 

No. 

Load 

j No. 

Load 

Load 

in Grms. 


in tirmH. 


in Grms. 

| 

3or> 

. 

! i 

410 

3 

455 

1 2 

340 

; i 

415 

5 

470 

i (i 

350 

l 

420 

4 

475 

! 2 

805 

! l 

425 

0 

4H0 

' 1 

875 

l 

430 

0 

485 

| 2 

880 

4 

485 

8 

490 

2 

885 

4 

j 440 

7 

495 

•> 

800 

fl 

1 445 

H 

BOO 

1 

305 ' 

1 

450 

7 

605 

i :i 

400 | 

5 

455 

4 

520 

l 

405 

7 

m 

5 


1 


Mean tensile strengt h, 4.41-6 ± .VHgrms. Numhi-rof observations, 
118. Leng f -h broken, in cm. Limits of olwurvofi breaking loads, 
80S and 520 grms. Ratio of same, loti to 170'5. 


Table X. 


Breaking 

1 

Breaking 


Breaking 

Jjoad 

No. 

Load 

No. 

Loud 

in Gnus. 


in Grms. 


in Grins. 

315 

1 

395 

1 2 

450 

330 

2 

400 

7 

455 

845 

1 

405 

7 

400 

350 

, 1 

410 

8 

470 

365 

l 

415 

19 i 

475 

805 

! 1 

420 

8 ; 

480 

870 

1 

425 

8 1 

490 

375 

I 2 

430 

7 ! 

495 

380 

1 3 

I 435 

3 

BOO 

385 

; i 

1 446 

3 


390 

3 

i 4-15 

6 



Mean tensile strength, 420‘4 ± 2*1 grins. Number of observations. 
118 Length broken, 10 cm. Limits of observed breaking loads, 
Sts’and 500 gnus- Katie of same, 100 to 158' 7. 

For the purpose of determining whether the action of 
potassium iodide is a specific one, or whether it can he 
caused by solutions of other soluble iodides, we repeated j 
the above experiments, using solutions of barium iodide, 
potassium mercuric iodide, and barium meouric iodide. 

A hauk of the material A, after scalding tor two minutes 
in boiling water, was immersed for 24 hours in a saturated 
aqueous solution of barium iodide and, after washing till 
free from barium and iodme, was allowed to dry in the air; 
the results obtained ou determining its tensile strength are 
given in Table XI. 


The table indicate* that treatment with barium iodide 
solution cause* an increase in the tensile strength of the 
yarn from 417-4 + 2-1 to 433-4 + 3-0grms. 

On immersing cotton yarn in a saturated aqueous solution 
of potassium mercuric iodide,'it wets out instantaneously 
and assumes the gelatinous appearance presented by the 
yarn on treatment with caustic seda. On washing with a 
large bulk of water, mercuric iodide is precipitated in the 
fibres, but slowly dissolves when the hauk is left in contact 
with the washing liquor. This indicates that both potassium 
and mercuric iodide combine with the cellulose, but that the 
potassium iodide compoand is dissociated, on the subsequent 
addition of water, more rapidly than the mercuric iodide 
compound j mercuric iodide being subsequently liberated 
by the dissociating action of the water, and being insoluble 
in water, docs not dissolve unless left in contact with the 
washing water containing potassium iodide. If, however, 
the two iodides were retained by the fibre by capillary 
action, the same behaviour might be anticipated, as Trevor 
has shown (Zeits. f. phys. Chem., 7, 4n8), that that con¬ 
stituent of a double salt which has the higher molecular 
weight diffuses the more slowly. (In treating the yarn 
with potassium mercuric iodide solution, and subsequently 
washing till free from iodides, it is fouml to have an 
increased affinity for benzopurpurinu 4B; further, on passing 
the solution of the double iodide through a filter paper, the 
latter swells greatly and becomes gelatinous, and on 
shaking filler paper ill a test tube with potassium mercuric 
iodide solution, u pulp is formed, owing to disintegration of 
the paper. 

The numbers given in Table XII. were obtained with n 
le i of material A, scalded for two minutes in boiling 
water, immersed for twenty-four hours in a saturated 
potassium mercuric iodide solution, washed until free from 
iodine and mercury, and dried in the air; Table XIII. 
shows the result of a similar course of treatment, but in 
which the hunk was left immersed for six days in the 
iodide solution. During the action of the double iodides, 
2 the yarn shrinks very considerably. 

Table XII. 


Breaking 

Load 

No. j 

Breaking 

1,011(1 

No. 

Breaking 

Load 

No. 

in Grins. 


in Grms. 


in Grms. 


330 

2 

420 

3 

485 

1 

350 

2 

425 

2 

41*5 

1 

300 

1 

430 

0 

BOO 

1 

370 

i : 

435 

6 

510 

2 

375 

i 

440 

5 

520 

o 

380 

2 

4-15 

4 

525 

1 

385 

1 

450 

7 

530 

2 

890 

5 ! 

455 

11 

535 

1 

395 

2 1 

400 

0 

545 

1 

400 

« ! 

405 

2 

550 

2 

405 

i 

470 

5 

570 

1 

410 

8 

475 

5 

590 

1 

415 

8 

480 

7 




Mean tensile strength, 444"9 ± 2 1 si grms. Numhor of observations, 
llti. Longth broken, 6 cm. Limits of observed breaking loads, 
830 and 500 grins. Ratio of same, 100 to 178‘8. 


Table XI. 


Breaking 
Load 
in Grms. 


310 

310 

320 

380 

340 

800 

300 

870 

870. 

880 

385 

300 



Breaking 


Breaking 


No. 

Load 
in Grms. 

No. 

Load 
in Grms. 

No 

1 

395 

4 

460 

4 

l 

40** 

7 

47** 

6 

l 

410 

10 

475 

2 

l 

415 

3 

480 

4 

1 

420 

4 

485 

3 

1 

425 

4 

490 

* 

1 

430 

4 

405 

3 

2 

435 

2 

600 


1 

440 

8 

510 

2 

4 

415 

7 

530 

2 

5 

460 

7 

! 555 

1 

,3 

435 

4 

070 

2 


Mean tensile strength. 488‘4 ± 8'Ogrms. Number of observations, 
no Length broken, B cm. Limits of observed breaking loads, 
810 and 570 grms? Ritio of same. 100 to 188 9. 


An inspection of Tables VIII. and IX. and XII. and 
XIII. shows that the increase in the tensile strength of 
cotton yarn due to the action of potassium mercuric iodide 
is much greater tbau that caused by potassium iodide alone, 
although the effect of both these reagents is much less than 
that of oaustic soda. Ou immersing leas of the material A 
! In saturated aqueous barium mercurio iodide the same 
; rapid “ wetting out,” and tbe same parchment-like appear- 
j anee are noted, but after washing the leas free from iodide 
I they are found to have shruuk much more than when the 
other iodides are used. Tables XIV. and XV. give the 
results of tests made upon leas of material A, scalded for 
two mioutes in boiling water, immersed for one and six 
! days respectively in a saturated aqueous solution of barium 
mercuric iodide, and subsequently washed free from iodides 
and air dried. 

It is evident that the action of barium mercuric iodide 
1 solution in increasing the teusile strength of the yarn is as 










Jinn, ms.] 


MANCHESTER 8E0TI0N 
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Tabu XIII. 


Breaking 


!l 

Break in* 

11 

Breaking 

Load 

No. 


Locfl No. 

; 

Load No. 

in Grras. 



in Grm*. 

_ 1 

in Grras. | 

325 

1 

' i 

425 , 7 


400 2 

365 

1 

]•’ 

430 4 

l] 

495 1 

365 

1 

j*. 

435 ! t 

il 

500 2 

375 

2 

|; 

440 j 7 

• ( i 

605 2 

380 

2 

i; 

445 ! 2 


510 2 

3*5 

3 


450 I 7 


515 2 

390 

3 


455 2 

j: 

620 1 

395 

2 


460 10 


625 2 

400 

8 


465 5 

i 

530 1 

405 

3 

■ 

470 3 


540 1 

410 

5 


473 | 7 

ji 

675 1 

415 

G 

i 

480 2 

!.* 


420 

3 


485 j 3 


i 


Mcantcn.ilentrenirth.44.V4 ± 8'7grm«. Nuraberot observations, 
ns. Length broken, 6 om. Limits of nbsorved breaking loads, 
Si3 and 575 (trim. Ratio of same. 100 to 170'0. 


TjkBLB XIV. 


Breaking 
Load 
iu Grras. 

Vj 

Breaking 
J,oad 
in Grms. 

No. 

.... 

Breaking 
Load 
in Grms. 

No. 

395 

1 

495 

3 

573 

1 

405 

1 

500 

2 

580 

2 

420 1 

1 

505 

2 

585 

1 

425 

2 

310 

8 

590 

1 

440 

1 

516 

6 

695 

3 

445 < 

1 

r.20 

9 

000 

6 

450 

1 

525 

1 

fW5 

2 

455 - , 

1 

530 

5 

010 

i 

400* 1 

l 

535 

3 

015 

1 

465 

l 

640 

4 

020 

2 

470 

1 

546 

0 

025 

1 

475 

3 

650 

2 

040 

8 

480 

4 

555 

4 

050 

2 

485 

a 

500 

1 

070 

1 

400 

3 

505 

2 




Mean tensile strength, SM' 3 i: 3 'Osnns. Number of observations 
103. Length broken, 5 cm. Limits of observed breskins loads. 
39 r > and G7o Krms. Ratio of same, 100 to 100' fi. 


Taiilk XV. 


Breaking 



Breaking j 

Breaking , 


Load 

No. 


Load | No. 

Ivoad 

; No. 

in Grins. 



ill Grms. 

! in Grms. 

1 


425 i 

j 


500 | 3 

605 

3 

430 

2 

j! 

f.05 I 4 

670 

1 2 

440 

1 

i| 

510 3 

i 575 

2 

445 

4 


516 i 8 

| 580 

3 

460 

3 

I 

520 ! 7 

585 

4 

455 

1 


525 | 8 

590 1 

1 

4«0 

4 

i 

M0 1 5 

595 

4 

405 

3 

if 

535 8 

mo i 

1 

470 

3 

:| 

540 6 

020 

1 

475 ; 

5 


545 5 

035 ; 

2 

480 1 

1 


650 1 5 

040 

1 

44 K) j 

2 

i 

555 ] 3 

060 ; 

1 

495 ! 

3 

ii 

jj 

560 ! 3 

715 | 

1 

__ - ... 



- J-- . - 

:-- 

.— 


Mean tonsilo strength, 500 '0 ± 3*3 grms. Number of obsorva. 
tions, 117. Length brokon, 5 cm. Limits of observed breaking 
loads, 135 and 715 terms. Ratio of same, 100 to 103*3. 


great as that of caustio soda, and farther, just as with other 
iodides, the increase in tensile strength is less after six days’ 
aotion than after one day. It has also to be noted that cotton 
yarn dyes much more strongly with benzopurpurine 4B after 
treatment with barium mercuric iodide than before. In 
connection with the peculiar action of the doublo mercuric 
iodides to whioh we now call attention, it should be noted 
that Vignon (Compt.es Rend., 116, 317 and 645) finds 
that eery dilute mercuric chloride solution acts on cellulose; 
be considers that oxy-cellulose it produced as the result of 
an oxidising action represented by the equation— 

HgClj 4* HgO • Hg,Cl, 4* O. 


No explanation of this kind is applicable to the (note we 
now bring forward, because the treatment with iodides does 
not give rise to the formation of oxycoUulosei if oxyoellu- 
loee were produced the yarn would dye more strongly with 
basic colours thsn before the setion of the iodide, whilst we 
find that the treated cotton has practically the same affinity 
ior methylene blue as has the uutrented yarn. 

! In view of the similarity in behaviour of cotton yarn 
| towards caustic soda and iodide", it seemed desirable to 
ascertain the effect upon the tensile strength of treating 
I mercerised yarn with saturated potassium iodide solution. 

For this purpose a lea of the material treated with 1*848 
| caustio soda for 24 hours, and subsequently washed and 
1 dried, was steeped in saturated potassium iodide Solution 
for one day, and after washing and drying, was torn in the 
| usual way. The results ore summarised in Table XVI. 


Taiilk XVI. 


Breaking 

i 

Breaking 

ij Breaking 

No. 

i»ad 

No. ! 

iyQHd 

No. 

1 Load 

in Grms. 


in Grms. 


1 in Grms. 


370 

! i 

455 

1 

1 

525 

(1 

300 

i 

400 

2 

6.30 

3 

396 

*» 

465 

5 .1 

6.35 

6 

400 

I 

475 

.1 

640 

3 

410 

1 

480 

3 

615 

2 

415 

3 

185 

6 

565 

0 

420 

i 1 

41K) 

3 

5(9) 

1 

426 

| 1 

495 

7 

; 503 

6 

430 

2 

500 

2 

670 

2 

435 

1 3 

605 

1 8 

675 

3 

440 

1 

610 j 

2 

680 

1 

445 

3 

615 ! 

4 

5S5 

6 

450 1 

1 4 

620 

4 

025 

2 


Moan tensile strength, 503*1 ± 3*3grms. Numlvrof observations, 
118. Length broken, 5 cm. Limit* of observed breaking load*, 1170 
and 625 grins. Ratio of same, 101) to 168’W. 


The yarn, after raercerisation, had the tensile strength 
stated in Tables VI. and VII., viz., 524*8 + 2*3 grins., but 
this, after the treatment with potassium iodide, had become 
reduced to 503*0 + 3*4 grras. Although potassium iodide 
causes a considerable increase in the tensile strength of raw 
cotton yarn, it effects au appreciable reduction in that of 
mercerised yarn. 

The change in the tensile strength of yarn induced by 
mercerisation may lie, therefore, partially reversed by sub¬ 
sequent treatment with an iodide ; and it seemed interesting 
to enquire whether a diminution in the tensile strength of 
mercerised yarn can be also brought about by other kinds 
of treatment. We find that the tensile strength of mer* 
cerised yarn is considerably diminished by boiling with 
water. Table XVII. gives tbe breaking te*ti of a lea of 
material, A, which was mercerised in the same way as the 
hanks discussed iu Tables VI. and VII., hut which, after 
washing and drying, was boiled for six hours in a Jena glass 
beaker with distilled water, and dried in the air. 


Tadle XVII. 


Breaking 

1/OlUl 

j No. 

Breaking 
l Load 

1 No. 

1 Breaking 
i Load 

No. 

in Grms. ! 


. in Grins. 

j 

! 

: in Grms. 


370 [ 

2 

j 475 

f 

1 5 

515 

4 

375 

1 

480 

i 7 

650 ; 

8 

385 

2 

485 

! 1 

5W ! 

1 

895 

1 

490 

2 

500 

1 

420 

2 

495 


605 1 

4 

425 

1 

, 600 

» 

670 

6 

430 I 

1 

! tan 

! 3 

675 

4 

43/1 1 

0 

510 

3 

685 

1 

440 ! 

2 

615 

' 2 

500 

2 

445 

1 

! 5Z0 

9 

000 

1 

450 

3 

j 625 

i 2 

610 

S 

455 

1 

; 630 

2 

043 ( 

i 

460 

3 

535 

5 

660 

1 

466 | 

1 

4 

'• 1 640 | 

f 8 




Mean tensile strength. 005*0 ± 3‘i5 grms. Number of observations, 
119. Lengtn broken, S c n. Limits of observed breaking loads. S70 
and 650 grras. Ratio of same, 10 ) to 175*7- 
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The treatment with soda gave the yarn a tensile strength 
of 5S4*8 + 2*8 grins., and this by the boiliDg with water 
became decrease!! to 305*0 £ 8<5 grms. It is inteiesting 
to Dote that whilst boiliDg with water increases the tensile 
strength of raw cotton yarn hy about 10 per cent. (Tables 
II. and III.) boiling with water for six hours effects a 
material decrease in tho tensile strength of mercerised 
yarn. 

Since the increased tensile strength resulting from mer- 
cerisution and treatment with iodides is accompanied by un 1 
increased affinity for direct colours, but with no appreciable 
change in the affinity for basic dyestuffs such as methylene | 
blue, it seemed interesting to ascertain whether the tensile j 
strength and the affinity for colouring matters chungcd : 
similarly as a result of boiling the yarn with water ; this is, : 
however, not altogether the case, as is shown by the follow- j 
iug dyeing trials made with a bleached cotton yarn, which 
gave scarcely any oxycellulose reaction with Fehling’s solu¬ 
tion. After boiling the bleached yarn for 12 hours with 
distilled water in a Jena glass vessel it was found to dye 
much more strongly with benzopurpurine 411, and much 
less strongly with methylene blue, than before ; similar, but 
greater, changes in affinity for the direct and the basic dye- : 
stuffs were caused by heating the bleached yarn in a sealed | 
Jena glass tube with water at 150° for two hours. On mer- i 


j censing the yarn and then boiling it with water for 12, 2 
and 48 hours, the affinity for the direct colour was 
tinuously increased, and that for the basic colour coi 
ously decreased ; the mercerised yarn was found to d 
least twice as strongly with benzopurpurine 411 aft< 
hours' boiling with water than before boiling. 

Although cotton yarn treated with iodide solutioi 
many respects resembles mercerised yarn, iinpo 
differences are observed between the degree of 1 
produced on immersing yarn under tension in caustic 
and iodide solutions. Yarn under tension develops a 
slightly increased lustre on treatment with iodide and 
sequent washing, although the same sample of yarn 
become highly lustrous when mercerised under ten 
The causes of this difference will be discussed in a 
communication, together with the chemical bebavioi 
various technically important fibres towards iodides. 

The quantitative results given in the previous pages 
be conveniently summarised as in Table XVIIL., in w 
the table from which the results ate taken is given in 
first, and the tensile strength, t, in the third column, 
tensile strength, reduced to that of the material A, 
basis of 100, is stated in column 4, and the limit 
measurement of t, and the ratio of those limits, are s 
in columns 5 and 6. 


Table XVIII. 


Treatment of Yarn. 


IT. Raw yarn. 

lit. 1 per cent. Na 2 (XJ 3 solution 

IV. 15 

V. NallO solution, 1 day. 

VI. „ t»davs .... 

VII. 

VIII. Raw yarn, L mm. 

IX. KI solution, 1 day . 

X. „ Odajs. 

iXl. : Hal, solution, 1 day. 

XII. ; KI, llgljsolution, 1 day ... 

XIII. ,. U days.. 

XIV. Bal«, UgU solution, I tiny 

XV. j „ (J days 

XVI. VII. with KI solution. 

XVII. VII. Polled with water .... 


nsile Strength t. 

t reduced to III. 
us 190. 

Limits of Observed 
Tensile Strength. 

Ratio of Lii 
100 to— 

378-0 ± 1*7 

90*0 ± 0*40 

330 and 410 

133*3 

li7-t ± 21 

100-0 ± 0*50 

285 „ 510 

179 o 

119-7 ± 2'2 

100-0 ± 0*53 

325 „ 505 

155*4 

530*9 dfc 3*8 

127*2 ± 0*90 

355 „ 005 

187*3 

52IP3 ± 3-8 

126-1 ± 0-90 

lot) ,, 075 

108*7 

523-9 ± 3-5 

125*5 ± 0.81 

355 700 

197*2 

479*4 ± 3*4 

111*9 ± 0-81 

300 ,. 690 

103-8 

181 0 ± 2*3 

103*1 ± 0*50 

305 520 

170*5 

1201 ± 2*1 

100*7 ± 0*50 

315 500 

158*7 

133*1 ± 3"p 

108*8 ± 0*72 

:U0 „ 670 

183*9 

444 9 ± 2*9 

100*0 ± 0*71 

330 „ 590 

178*7 

413‘3 ±2*7 

100*2 ± 0-05 

325 „ 575 

170*9 

531-3 ± 3-9 

128-0 ± 0*92 

395 „ 070 

lOO’O 

520-0 ± 3'3 

120*1 ± o-:» 

425 „ 715 

108*2 

603*0 ± 33 

120*5 ± 0'80 

370 025 

108*9 

505 0 ±3-5 

121*0 ± 0-84 

370 „ 050 

175*7 


It is interesting to note that the widening of the limits 
of the observed tensile strengths is accompanied hy a 
comparatively slight increase in the probable mean squared 
error of the mean, and that in spite of the wide limits 
between which the observed tensile strengths lie in many 
cases the probable error is never more than 0*7 per cent. 


It is further important to notice that when the mean te 
strength is greatly increased by tho application of 
chemical treatment which we have studied, eouside 
disturbances in the structure of the yarn take place, 
indicated by the great widening of the limits of the obs< 
tensile strength in such cases. 


Table XIX. 



Treatment of Yarn. 

in. 

1 per cent. Na a C0 3 . 

IV. 

15 . 

V. 

NnHO, 1 day. 

VI. 

„ 0 cloys. 

IX. 

Kl.lday. 

X. 

„ Odays. 

XII. 

KI, Hgl„ 1 day. 

XIII. 

„ Odays. 

XIV. 

BaIt,BgI„ 1 cloy. 

XV. 

„ 0 days . 


Mean 
Tensile : 
Strength i 
= t. 

length | 

i. i 

l 

Elongation 
at j 

breaking ! 
Loud. 

1 

i 

I 

Per Cent. 

417*4 ! 

two 

9*29 

419*7 1 

65*0 

9*60 

539*9 

15*2 j 

28*24 

520*3 

41-8 

27-12 

431*6 

05*0 1 

0-83 

420*1 

64*0 

986 

414*9 

05*2 

io-oo 

443*3 

57*3 

lfl'85 

534*3 

, 52*3 

20*52 i 

526-6 

48*9 

24*62 


enath at 
n uking 

t x l. 

t x l to III. 

Point 

as 100. 

= h' 



72-1 

2755 

100-0 

71*9 

2753 

99*9 

58-0 

2400 

86*9 

57*0 

2358 

85*6 

71*4 

2805 

101*8 

71*0 

2716 

98*6 

71*7 

2901 

lii5*3 

00*7 

2540 

92*2 

63*0 

2794 

101*4 

60*9 

2575 

93*5 


t X /j. 


3011 

3010 

3077 

291)7 


3191 

2955 

3308 

3209 


t x J, 1 
as’ 


I 


10 

10 

10 

9 
10 

9 

10 

9 

11 

10 


In the previous pages we have not yet discussed the 
shrinkage which results from the subjection of the standard 
yarn A to treatment; the length of the leas of yarn A 
before and after treatment were ascertained by hanging the 
lea on a book, suspending a weight of 25 grms. from it, 
and measuring the length or the lea as accurately as 
possible with a millimetre scale. The lengths (0 in centi¬ 
metres are given in column 4 of Table XIX. During the 


determinations of the tensile strength of the various ti 
yarns, observations were made of the elongation a 
breaking load of each thread ; these elongations vary 
considerably amongst threads from the same hank, ac 
our present purpose it suffices to state the mean perco 
elongation of the yarn at the breaking load. These nui 
are stated in oolumn 5 of Table XIX., and from the le 
of the hanks and the elongations we have calculate 
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Lean lengths (/,) to which the hanks will stretch on appli- 
nation of the breaking load ; * comparison of the values of 
J ami /. shows clearly that after a yarn has been shrunk 
by mereerisation or other treatment ami washed and dried, 
it cannot be stretched to its original length without 
breaking. 

Thus 66-0 cm. of raw yarn is shrunk to 45-2 cm. 
bv mercerising without tension, washing, ana drying, and 
ion afterwards stretching the mercerised thread to the 
breaking point it only attains a length of ,i8-0 cm.; this is 
f* result of peculiar interest in view ot the fact tb.it tin, 
6*>-0 cui. thread of raw yarn could be mercerised and washed 
•under tension, ami caused to retain that length utter drying 

mercerised cotton. 

I We have indicated above (page 72). the great proba¬ 
bility that the ovist is the controlling factor m determining 
the strength of a yarn and have given evidence suggesting 
that for one and the same sample of yarn the tensile strength 
is directly proportional to the twist. I'he twist in the 

simples of yarn produced by live various kinds ot treatment 
mentioned i» naturally inversely proportional to the length 
l of the lea, so that if the law just suggested is also appli¬ 
cable to a yarn, independently of the eheimenl treatment 
whieh has 'been applied, the product of t and l should In¬ 
constant throughout the series of trials now discussed ; the 
values of Ixl are given in eol. 7 of Table MX. anil in 
col. 8 are stated the values of t x l reduced to the t x l 
value of the material A (from Ill.) as a basis of 100. Ihc 
values in these two columns show a considerable tendency 
toward* constancy. 

Hut it is not quite legitimate to expect constancy in the 
values of i X I, because at the tweaking point the load t is 
not being applied to the length / hut to the length ; and 
the product t x /, would he more likely to be the constant 
quantity. This value is given in eol. 9, and in col. 10 is 
reduced to the / x I, value of the standard yarn A as 1UO; 
with the exceptions of the hanks treated with potassium oi 
barium mercuric iodides, all the t x (, values lie between 
99’1 and 102-d, that is to say they are identical within the 
limits of the experimental error inenrn d. 

It may thus he safely concluded that although during 
mereerisation u yarn shrinks by about one-thiril, its tensile 
str. >igth remains directly proportional to the twist. 

It should be noted that if, on chemical treatment, the 
eotton fibre preserves an unaltered volume but merely 
changes in length, the length l is inversely proportional to 
the eross sectional area u of the fibre, so that / x n is 
equal to the constant volume. But if a given volume of 
material be made up into rods of different lengths and 
uniform thicknesses, the breaking loads ot the rods will he 
directly proportional to the cross sectional area and 
inversely proportional to the length. 1 his result is. of the 
same form as that obtained in the present investigation. 

The value of a yarn for manufacturing purposes must he 
to a considerable extent dependent upon the uniformity of 
its twist, that is to say, a yarn which will withstand the 
various operations of bleaching, mereerisation, dyeing, 
weaving, &c., without giving great trouble owing to 
frequent breakages must be one iu which ttie limits ot the 
observed tensile strengths measured on about a hundred 
separate threads do not lie too far apart. The limits of the 
observed tensile strength for the leas of differently treated 
yarn which we have examined are given in Table Will, 
and are conveniently discussed after reducing them to the 
basis of the lowest observed breaking load as 100; the 
quantities thus deduced, which may be termed the “ ratios 
of the tmsile strength limits," are also given in the table 
and will be seen to vary widely for leaa which have been 
subjected to different treatment. Yarn No. II., in which 
the ratio of the limits is as 100 to 133-3, must obviously 
give far less trouble during weaving owing to broken 
threads than that numbered III., in which the ratio is as 100 
to 179-0. It seems therefore that the manufacturer would 
derive very reliable information as to the behaviour of a 
yarn daring the subsequent manufacturing processes from 
the determination of this ratio of the limits of the observed 
tensile strengths, or by the comparison of the mean tensile 


strength with the tensile strength observations lying lielow 
the mean value. The date obtained in the way wluoh we 
now describe, treated by the method which we have used, 
affords specific information as to the strength and the 
variation in strength of a yarn, whilst the figures given by 
the lea testing machine ordinarily used are meaningless in 
so far as the tensile strength of the yarn is concerned. 

Discussion. 

Prof. Kxkciit said they wen- indebted to the authors 
for the interexling paper, which lmd evidently imolved a 
large amount of work. The method which they advocated 
for"the testing of cotton yarns by taking the average 
breaking strain of a number of threads, was much more 
reliable than the rough-anil ready method of testing whole 
hanks or leas. That eotton was stronger after bleaching 
than before, bad been shown many years ago by the 
late Mr. ('has. O'Neill. lie had on several occasions 
Confirmed this statement, and had ventured an explanation 
of the Strengthening effect on the assumption thot the 
cotton wax with which each fibre is coated in the untreated 
state acted as a lubricant, and ns such would have a 
tendency to cause the fibres to slip when the. yarn was 
stretched. In the bleaching process the wax was removed, 
and the friction between the individual fibres lining in¬ 
creased, the varn would become stronger. In this connec¬ 
tion, he asked whether the aulhors bad tried the effect on 

its strength of extracting the yarn with organic solvents. 
The authors’ discovery of the mercerising action of potas¬ 
sium iodide on cotton was one of the most remarkable 
which had been made in connection with the chemistry of 
cellulose for a number of years. He asked whether the 
authors could give any explanation of their interesting 
observations. The substances which were known to mer¬ 
cerise cotton were the caustic alkalis, zinc chloride solu- 
I non (2i)‘i Tw.), sulphuric acid, and phosphoric acid. 
Some years ago he had studied the effect of nitric acid 
(HIV’ Tw.) on cotton, and had found that it produced a 
similar result to that obtained with caustic soda. It wus, 
l perhaps, not a matter of coincidence that these sub¬ 
stances were all dehydrating agents, and although potaa- 
i slum iodide was not known to act as such, he would ask 
whether, in steeping the eotton in its saturated solution, the 
surface of the liquid was exposed, so that evaporation could 
take place The effect of boiling water iri further increas¬ 
ing the affinity of mercerised cotton for colouring matters 
was also of great interest. A similar effect was produced 
hy steaming tnohair yarns, and in the steaming of worsted 
or union piece goods in the crabbing process. It was well 
known to dvers of sm h goods that pieces were frequently 
- ended ” in consequence of one end of the piece being 
Steamed for a longci period than the other, and in conse¬ 
quence acquiring a deeper shade ill the dyeing process. 

Prof, Poi-E, in reply to l)r. Kuecht, said they hail not used 
an organic solvent for the pnrpose of removing the wax 
from the yarn. The treatment hy sodium carbonate was 
merely to clean the yarn. They had a certain amount of 
evidence for supposing that the action of these iodide solu¬ 
tions was not the same as the action of caustic soda, hut this 
matter was still under examination. 

Mr. J. Hi nSEU, in further explanation of Prof. Pope’s 
remarks, said that the dyeing property of cotton treated 
with iodides, especially with barium mercuric iodide, was in 
every respect vimilar to the dyeing of mercerised cotton. 
It took up direct cotton colours quite as readily as cotton 
treated with caustic soda. He thought it would be rather 
misleading to offer any explanation for this peculiar 
behaviour, especially as up to the present time no satis¬ 
factory explanation had been given which would explain 
this peculiar behaviour, towards colouring mutters, of the 
mercerised cotton. He thought he wou d be right in 
going even further, aud stating that the whole j.roeeea of 
mercerising, aa far as the change which takes place in the fibce 
was concerned, had not yet been explained in a satisfactory 
manner. Hia colleague (Prof. Pope) and himself hoped 
very loon to be in a position to bring before them another 
communication, which might help to farther explain the 
interesting point* which bai been raised* 

0 9 
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FERMENTATION OF SUGAR-CANE JUICE. 

BT CHAS. H. O. SFBANKLINO. 

When the sugar cane i» orushcd, a dirty yellowish-green 
liquid is obtained, from which is prepared the ordinary 
"muscovado ” brown sugar of the West Indies. 

In addition to cane sugar or saccharose, this juice 
contains a certain proportion of glucose, some other 
carbohydrates of the character of the dcxtrans or gums, 
and finally a small amount of mineral matter, the two 
latter constituents being classed together under the term 
" non-sugars.” 

A good juice should have essentially a high saccharine 
content, and small amounts of glucoso and 11 non-sugars.” 

[In the West Indies it is always the custom to speak 
of the sugar, glucose, Ac. content of the juice in pounds 
per gallon, and this will be adhered to in the present 
paper.] 

A freshly-ground juice undergoes very rapid fermenta¬ 
tion, with, as will be shown, the formation of large amounts 
of alcohol and acetic acid. It will also be seen that this 
rapid change is only arrested by rendering the liquid 
alkaline by some means. The rate of the change may be 
diminished by the addition of such bodies us phenol, 
cresol, &e., but the fermentation is only retarded for a time. 

As this fermentation is so rapid, it can be easily 
imagined that the planter has to take «are to render the 
juice alkaline as soon as possible. This is done by the 
addition of lime in suspension in water, and the process is 
known as “ tempering.” 

In addition to thus rendering the liquid alkaline, the 
lime also carries down with it nearly the whole of the 
“ non-sugars,” thus immediately purifying the juice. A 
juice thus treated can be kept for two or three days without 
a verj- great loss in the sugar content. 

This rapid fermentation of canc juice is taken advantage 
of in the West Indies to obtain a native vinegar. By 
allowing barrels of cane juice to remain exposed to the air 
for some weeks, und finally filtering the liquid thus 
obtained, a very fair vinegar is produced. A certain 
amount of the “ non-sugars ” yield alcohol and acetic scid 
during this time, and any remaining impurities in suspension 
are removed by the filtration. 

Before proceeding to describe the actual experiments 
carried out in this investigation, it will be desirable to 
give a short sketch of the methods used in the estimation 
of the chief constituents of cane juice. 

Chemists io the West Indies nowadays usually determine 
only three factors of the juice, viz., (1) the total solids, 
(2) the saccharose, (3) the glucose. The difference 
between the sum of the two latter constituents and the 
first is taken to represent the “ nou-sugars.” 

The Total Solids content is determined from the specific 
gravity. A Westphal balance is employed for this purpose, 
using a glass plummet calibrated for the temperature, 
17‘5°/SO° C. 30" C. is taken as being the average tem¬ 
perature ill a tropical laboratory. 

A correction of + O'0003 per degree is made according 
as the observed temperature is above or below 30° C. 

[The density of a sugar juice varies between the limits 
1-0400—1-0900 on ihe average.] 

From the corrected density the total solids, in pounds 
per gallon, is read directly from a table of densities, 
which is a slight modification of the tables of Gerlaeh and 
Seheibicr. 

The Saccharose is determined by adding exactly 2 c.c. 
of basio lead acetate solution to 100 c.c. of the juice, 
filtering, and polarising the clear filtrate. The polariscope 
used wa» a Schmidt and Ilaensch triple-shadow instrument 
corrected for tropical climates. lu this instrument a 
solution of 26 048 grins, of pure sugar in loo c.c. of water 
read exaetly 100. A correction for the additional 2 e.c. 
of liquid is made, and the reading calculated to pounds 
per gallon. A good juioe should contain about 1 - 2—2 - 2 lb. 
of cane sugar per gallon. — 

The Glucose is determined on 10 c.c. of Fehling’s 
solution (10 c.o. — 0'05 gr. of glucose), using potassium 
ferrocyanide on filter paper as the indicator. 


A good juice should not contain more than 0-08 ib. 
glucose per gallon. Above thtt quantity is distinctly 
detrimental to the manufacture of good sugar, especially 
if the saccharose content is low, as it renders the crystals 
small and gummy, thereby retarding the flow of molasses 
from them. 

An analysis of a typical cane juice will be somewhat as 
follows 

Density, 17-5730°. 1-0738 

Total solids . 2-011 lb. per gallon. 

Saccharose. 1*902 m „ 

Glucose. O'OSS „ „ 

Non-sugar. 0‘076 „ „ 

From these figures it is usual to calculate two others : 

(1) The purity, which is equivalent to 100 * and 

total solids 

(2) the glucose ratio = The figures in this 

ense are 94 • 5 and 1 • 7 respectively, and it is the desire of 
the planter to obtain juices haling the former figure as 
high as possible, while the latter is low. 

The experiments actually carried out ou the fermentation 
of sugar-cane juice naturally full under two heads, viz., 
those on “ uutempered ” or raw juico and those on the 
tempered juice. Several series of analyses were made in 
each case. 

A. Untcmpcrcd Juice: (1) Haw Juice direct from the 
Mill. —A sample of juice was obtained early in the 
morning, and analysed at intervals of an hour, the saccha¬ 
rose being the only factor determined. 

The actual figures obtained were 1-958, 1-926, 1-896, 
1"846, 1*738, and 1-677 lb. per gallon. It will thus be 
seen that there is a loss of 14- 3 per cent, in six hours for 
fresh juice. 

(2) Haw Juice in an Atmosphere of Carbon Dioxide .— 
A Winchester quart bottle of juice direct from the mill 
was obtained, and immediately upon its arrival at the 
laboratory was placed under an atmosphere of carbon 
dioxide in such a manner that quantities of juice could be 
drawn off without admitting air to the liquid. The juice 
was analysed at the same hour each day, and the results 
are shown in the following table:— 


Table I. 


Density. 

Total 

Solids. 

i Saccharose. Glucose. 

Non- 

Sugar. 

Purity. 

1-0H06 

2*199 

! 1*958 

0*095 

0-146 

89*1 

1*0776 

2*117 

i 1*501 

0*180 

0*370 

73*7 

1*0570 

1*580 1 

i 

r 0*l02 

1* 0*109 

0*265 

i Solution 

0*080 



1*0048 

0*208 

1 could 

0*052 



1*0027 

0*142 

1 not bo 

0*031 



1*0024 

0*135 

filtered. 

0-030 



1*0021 

0*128 

: 

10*021 


** 


At the end of a week a portion of the liquid was 
examined for alcohol and acetic acid. Both were found 
to lie present in large amount. 

10 c.c. of the liquid required 7-3 c.c. of N/5 NaOH 
(factor, 0-99) to exactly neutralise it. This gives 0-85 per 
cent, of acetic acid. For the estimation of the aloohol, 
50 c.c. of the liquid were neutralised with sodium car¬ 
bonate, and tlie alcohol distilled off, and the density of tho 
distillate taken. Considerable difficulty was experienced in 
the adjustment of the temperatures, and large correction 
had to be mude in the ealculalions. Hence the result can 
only be taken to he approximate. The percentage of 
alcohol was found to be 9 • 2. 

These estimations were continued at intervals of a week, 
and fically after a month the percentage of acetic acid had 
risen to 1-92, and that of the alcohol had fallen to 7-4. 

No donht all the acid estimated was not aeetio, but 
propionic, butyric, and other acids. In fact, as the juice 
got staler the smell became more and more offensive. The 
characteristic odour of fusel oil was also at times very 
noticeable. 

(3) Haw Juice in the Presence of Air after the Addition 
of | per cent, of Phenol to it .—The experiments were 
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conducted is usual. At will be teen from the accompany¬ 
ing table, the change is eery distinct, but not by any means 
so marked as in the case where the phenol is omitted:— 




Table 

n. 



1 

Density. 

Total 

Solids. 

: Saccharose. 

Glucose. 

Non- 

Sugar. 

Purity, 

i*07«« 

2*083 

I 1*868 

0*090 

0 125 

89*7 

1 *076* 

2*086 

1*840 

0*102 

0’1H5 

8.8*7 

l‘0760 : 

2*077 

1*812 

0*080 

0*176 

87*2 

1*0760 

2*077 

1*701 

0*086 

O'200 

86'2 

1*0758 

K'071 

1*760 

0*081 

; o*22i 

85' I 

1-075S 

2*071 

, 1 *718 

0*081 

0*242 

■8V3 

1 0757 

2'008 

1*700 

0*086 

! 0*274 

82*5 

1*0756 

2*065 

l * 7* 1 *! 

0*080 

0*257 

S3'4 

1*0755 

2*063 

j 1*602 

0*080 

0*285 

82*0 

1*0751 

2*055 

1*611 

0*082 

0*3 to 

79 *9 

1*0751 

2*053 

1*631 

0*000 

0*332 

79*8 

1 0751 

2*05.1 

1*610 

0*099 

0*314 

7H*4 

1*0750 

2*050 

! 1*597 

0*104 

, 0*349 

77'9 

1*0730 

2 050 

i 1*507 

O' 143 

1 0*310 

76*5 


Qualitative examination showed the presence of alcohol 
in small quantity after the expiration of three days, but no 
trace of acetic acid could be found at the end of the 
experiment. 

There is evidently a partial hydrolysis going on in the 
solution, as evidenced by the rise in both glucose and uon- 
sugar, especially in the latter. 

B. Tempered Juice: (I) Tempered Juice without Car¬ 
bolic Acid in the Presence of Air, —The results obtained in 
this case are shown in Table III. 




Taiu.k 

nr. 



Density. 

Total 

Solids. 

Saccharose. 

GhlCOSU. 

Non- 

Sugar. 

Purity. 

i*o:co 

1*0761 

1*0761 

1*9470 

1*0172 

1 *0031 

2*077 
2*079 
2*086 
1*316) 
0*MI \ 
0*165/ 

1*605 

1*KW 

1* 183 

Polarised i 
negative. , 

0*266 

0*23“' 

O' 29t> 

(0*GH1 

-{ 0-650 

VO* 506 

0*206 

o*247 

0 307 

77*3 

76*9 

71*1 


At the end of a fortnight the density of this juice wan 
0*9900, and the glucose content 0*013 lb per gullou. 

The fermentation in this case was entirely alcoholic, lurge 
quantities of yeast being found at the bottom of the vessel 
at the end of the experiment. 

(*J) Tempered Juice in the presence of Air with Carbolic 
Acid (0*5 per cent.). —The figures obtained are shown in 
Table IV. 

Tabi.e IV. 


Density. 

H-z 

Saccharose. 

Glucose. 

Non- 

Sugar. 

Polity. 

“! 

1*0720 | 

1*970 

1*000 

0*121 

0'183 

84'G 

1*0720 1 

1*970 

1 * 658 

0*116 

0197 

841 

1*0719 i 

1*968 

1*658 

0*113 

0*197 

8-4*2 

1*0718 

1*906 

1*653 

0*124 

0*1.88 

84' 1 

1*0717 j 

1*903 

1*655 

O'ISO 

0178 

84*2 

1*0718 J 

1*905 

1*050 

0'V22 

0*195 

83*9 

1*0717 

1'963 

1*665 

0*127 

0*182 

Kt*2 

1*0716 ! 

1*»B1 

1 055 

0*130 

0*170 

84*4 

1*0715 ! 

1*958 

1*655 

0*127 

0*176 

84'4 

1*0715 1 

1*958 

1*655 

0*130 

0'173 

84'4 


No trace of either alcohol or acetic acid was to be found 
in this liquid, and evidently the fermentation had been 
retarded to its maximum degree. 

At the end of 24 days the saccharose content was found 
to be 1*650 lb. per gallon, and the purity 84*3. 

Conclusions. —An examination of the figures in these 
tables will reveal the following facts :— 

(1) Cane juice in the raw state is an exceedingly unstable 
substance, fermentation of an alcoholic and acetic nature 
setting in as soon as the jnice comes from the mill. This 


would seem to point to the presence of yeast and Afyco* 
derma acsti organisms being present in the tissue of the 
cane itself. 

(2) The addition of phenol to the raw juice eheoks the 
alcoholic fermentation very considerably j and apparently 
there is a considerable amount of hydrolysis going on, as 
shown by the rise in the glucose content and also of the 
non-sugurs. 

(3) Tempered juice made alkaline with lime remains 
with only a little change for a few days, and then rapidly 
undergoes hydrolysis. In this case, as the saccharose 
cannot be determined, it is impossible to estimate the non- 
sugars. [Attempts were made to use Clerget’s inversion 
method for estimating the sucrose, but the results were not 
coucordant, and the method was abandoned.] 

(4) Tempered juice with the addition of phenol is a 
practically siahle substance. This is especially shown by 
the constancy of the purity coefficient. 

The means nt my disposal in the West Indies did not 
admit of auy further experiments with regard to other 
preservatives in place of phenol. The general conclusion 
seem* to be that to render the juice aikutiuu is the only 
means of preserving it even for a day or two. Of course, 
the addition of phenol renders the juice unfit to work into 
sugar for human consumption. 

Discussion. 

The Ciiaiumvn asked if any inve stigations had been 
made with a view to ascertaining what organisms were at 
work to bring about the changes referred to. 

Mr. tM'ii.vNKU.Mi, in reply, said lie had not investigated 
the point raised by the Chairman, except that the fermenta¬ 
tion was no doubt due to yeast and Mycndcrma aceti. 


#cu)ca0tle Jwttom 


Meeting held at the Durham College of Science, on 
Thursday, October 30/A, 1902. 


MR. w. L. KICNNOUWON IN T1IK OHAIR. 


FORMATION OF SULPHUR TRIOXIDE BY THE 
CONTACT ACTION OF FERRIC OXIDE. 

nv ritor. a. lunub, imi.d., and oboiiob i\ 
I’OLLITT, 11.S' , 

Printed by Special Resolution of the Council under 
Rule 46. 

Although a good deal of light has already been thrown, 
especially by the researches of Knietsch* (BerJ. Her., 34, 
4093), on the conditiouR governing the contact action of 
platinum on a mixture of sulphur dioxide and oxygen or 
air, nothing definite has, so far, been published on the 
subject of the corresponding conditions in the case of the 
use of oxi.le of iron as contact substance in the same 
reaction. The Verein Chernischer Fabriken in Mannheim 
has, as is well known, worked out the oxide of iron 
method, and has embodied its results in a series of patents, 
some oil which were granted to them in conjunction with 
A. Cleinm. (Eng. Pats. 17,2f»(> (1898), 1859 (1899), 3185 
(1899), 15,151 (1899),24,748(1899)4610(1901); U.8. Pat. 
690,133; Ger. Pat*. 106,715, 107,995, 108,445, 108,446 ) 
The experiments described in this paper were devoted 
to the consideration of the following condition* governing 


• Other chemists engaged in the working out of industrial 
contact processes have of course made investigations in the tame 
direction, but their result* have hitherto not been made public. 
Our experiment*, moreover were made before the appearance ot 
Knietaoh** work 
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the cfntact action of oxide of iron in the formation of 
sulphur trioxide : — 

(!) Degree of dilution of the gases with air. 

(2) Influence of moisture. 

(3) Quantitative reacting power of the contact substance 

in bringing about the combination of the gases. 

(4) Influence of temperature. 

(5) Influence of different additions to or impurities in the 

contact substance. 

A short description of the method of conducting the 
experiments may he given here. The sulphur dioxide was 
prepared from copper and sulphuric acid, well washed and 
dried, and condensed to u liquid in a strong U-shaped 
glass tube closed at both ends with high-pressure rubber 
tubing and screw stopcocks, so that a current of any 
desired strength could bo readily obtuined. The loss of 
gas by this method of closing the tube was very small 
even after several weeks’ use. 

The air was led from a large iron air-holder into a 
correctly giaduated gas clock, washed with water and 
dried with concentrated sulphuric acid,* and was then 
mixed with the sulphur dioxide by means of a Y-shaped 
tube. The mixture was made of uniform composition by 
leading it down to the bottom of u bottle tilled with glass 
beads, and it passed from there into the contact tube. 
This whs a glass tube, 15 nun. diameter, lying in an 
ordinary combustion furnace, and it contained the contact 
substance (of which GO grins, were taken in each ease), 
occupying a space GO cm. long. The exit gases were 
passed through a first (Drechsel) wash bottle, a 10-hulb tube. 


| In our first experiments pure oxide of iron was used, 
j It was prepared'as follows:—Pure ferrous sulphate was 
I dissolved in water, oxidised with HNQg, and precipitated 
with ammonia; the precipitate was well washed bv de- 
i cantation, filtered off, dried tor two days at 100° C., and 
j the dehydration completed by very gradual heating in the 
; combustion furnace. The brick-red hygroscopic oxide was 
separated by a sieve into powder (which was not used) 

! and pea-sized lumps, with which the contact tube was 
j filled. 

j A. Influence of the Degree of Dilution of the Gases .— 
i It may be deduced, both from the results obtained on the 
1 industrial scale and also theoretically by consideration of 
! the law of mass action, that it is necessary to have an 
' excess of oxygen in order to get the highest possible con- 
j version of sulphur dioxide to sulphur trioxide. On the 
i largo scale the gases employed (obtained by the burning 
; of sulphur, pyrites and blendes) contain atmospheric nitro- 
j gen as well. On this point the discussion of Knietsch’s 
: paper by Sackur (Zeits. f. Eleetrochem., 8 , 47) may he 
| consulted. It is there pointed out that the presence of 
i nitrogen is in itself a drawback, which, however, is 
j counteracted by the influence of the excess of oxygen. 

According to patent No. .HI 85 (1899) of the Mannheim 
I Company, the dilution of the gas from the burners to a 
: strength of 2— H per cent, of S()., has a directly beneficial 
influence on the yield of S() ;| . In order to make the 
conditions clear, however, we had to work, not only with 
this minimum, hut also with the maximum amount of S() 2 , 
as well us with the percentages lying between these two 
extremes. 


and a second wash-bottle. The first bottle ci*ntaineil 50 e.c. j 
N/10 iodiue solution, the bulb tube 25 e.c. of the same 
solution, and tho second wash-bottle simply water, this ■ 
being found amply sufficient to a»rest any iodine mecluiui 
cally carried over. The fumes of sulphur trioxide were ; 
ubsorbed much more quickly and completely if they were j 
still warm on reaching the iodine solution. If they were 
previously cooled or moistened in the connecting tube, j 
white fumes were formed, which proved difficult to get lid I 
of in the absorption apparatus. Obviously', by titrating buck 
the iodine solution, we obtained the amount of unchanged i 
S0 2 , and by estimating the sulphuric acid in the absorbing 
solutions tho total sulphur coming over was also given, so | 
that the proportion of S< )., changed to S0 3 could he readily 
calculated. ’ * ! 

At the commencement of each experiment the mixed ! 
gases were passed through the contact tube at least 45 j 
minutes before connecting on the absorption apparatus. | 
This was done till it could be assumed that the excess of j 
air had been driven out, and that the concentration of the j 
mixture of air and 80 a in the tube was constant. After a j 
certaiu time, of course considerably before the iodine solution I 
was used up, the vessels were disconnected, the contact j 
tube tightly closed, and the contents of the absorption j 
apparatus examined. 

Tho measurement of tho temperature was carried out 
by means of a Le Chatelier pyrometer made in n form I 
convenient for tube experiments (maker, W. C. llcraeus, j 
Hanau). The thermo-element lies in a porcelain capillary 
tube, which is placed inside the empty combustion tube. 
By means of a series of experiments it can be then 
fixed wbat height of flame corresponds to what tem¬ 
perature, and a table drawn up, by reference to which any 
desired temperature can be obtained. Of course, such a 
table is only valid for the one particular furnace and gas 
originally used; besides which the height of flame must 
always be measured under the same conditions, either 
immediately the gas is lit or after the furnace has become 
quite warm, and the results must he checked every now 
and then with the pyrometer. If all these points be 
observed, one can rely on obtaining measurements correct 
to within 4- 10° C. 

___I__ i 

• An absolute drying by means of phoSffiorous pentoxido not 
only seemed unnecessary for our experiments, but would also, 
according to the experiments of E. J. Russell and Norman Smith 
( J • Chein. Soo., 77, 540) , have been a direct drawback. 


Temperature of the tube, f>8<> —700 ' C.; quantity of gas 
per minute, 25 e.c. 


— 

| Percentage of S<) 9 in ! 
i the Bases on entering j 
tiie Tube. 
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■percentage of SO* 
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These results are graphically represented by the curve in 

rig. i. 


Fig. I. 
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We see from this that with our mode of operation, with difference between apeeds of 8, 20, and 06 c.c. per minute, 
condition* otherwise the same, the dilution of thu SO* with | and it is not till 48 c.e. per minute i* roacbod that a distinct 
air has no sensible effect on the percentage changed to SO, lesseuiug of the contact action can be noted, 
between the limits of 2*5—12 -3 per cent, of SO*. It is not I The most important result here was really the fact that 
till a higher concentration i* reached tbut more SO* begins j the contact action steadily increased on the oxido being 
to go through unchanged. Besides this, on working with gas | treated again with dried gases till it reached its former 
containing morethan 12*3 per cent of SO,, the catalytic power fixed maximum. It can make no difference whether the 
of the contact substance is lowered, and it only reaches its j “poisoning” of the contact muss bo brought about hy 
maximum again after prolonged treatment with dilutcr j passing moist gases through it or by allowing it to take 
gases. This is shown by the following experiments, which up atmospheric moisture We can therefore understand 
were made with a view to re-checkiug the results obtained why the Mannheim Company should make & point of the 
with dilute gases :— j fact that the burnt pyrites to bo used us contact substance 

- - I should be taken fresh and hot from the furnace, aud not be 



Percent a** of SO* in 
the lias on entering 
the fiihe. 


Perron taw of SO, 
changed to SO,. 


allowed to be adversely affected by exposure to the air. 

It was of course obvious that for a certain composition, 
length of contact layer, and temperature, a certain speed of 
gases might not be exceeded. The results ulmve had as 


i j o *4 22 'S ! their primary object the determining of the speed which 

14 j i ll 31*2 j could Ik* used with safety in our special ease. 

l » j I). Influence of Temperature. — So far, no data as to the 

best temperature for the contact action of lerrie oxide, 


This point having been settled, all subsequent experiments 
were made with a gaseous mixture containing 2—> per 
cent, of St 

B. Influence of the Moisture of the Gases.—The tem¬ 
perature and the speed of the stream of gases were as in A, 
bat in this series ttie air was not dried, so that the usual j 
atmospheric moisture was present. 

Senes II. —'Hu* grtHes contained 2—5 per cent, of SO... 
In three experiments m succession the results obtained 
were: (l) 34*0 per cent, changed; (2) 27*1) per cent, 
changed; (3) 22'7 per cent, changed. 

That the effect of the moisture was to gradually weaken 
the contact action was so clearly shown hy these results 
that the necessity for keeping out all moisture, which 
is emphasised in Fug. Pat. I8f>9 (lHli'.l), was taken as 
complete!} proved, and further experiments in this direction 
were considered superfluous. 

Moisture is, therefore, under ordinary conditions a 
‘ poison ” for this catalysis, and this agrees with all later 
series of experiments. "Phis can 1* reconciled with the i 
above-mentioned work of Russell and Smith, according to 
which the absolute drying of the materials by means of j 
V\<. prolonged action of phosphorus pentoxide causes the j 
action to cease, if we assume that the amount of water j 
uccessarv to commence and keep up the catalysis very 
quickly reaches the amouut required for its maximum effect, | 


beyond such indefinite ones as 4 * good red heat,” iNtc., have 
been made public. For platinised asbestos. Knietsch lias 
fixed 100“—120 (’. us giving a maximum change. At the 
same time he gives .V>o’ (\ as the best temperature for 
oxide of iron containing copper (burnt pyrites) He reaches 
a maximum change of 47 per cent, ot SO* to SO, 'Herl. Her., 
34, 4U‘.P»). In our experiments, i ♦*., with the same contact 
material as in the former series (pure oxide of iron), mid 
with the same degree of dilution and speed of stream, we 
obtained below Coo’ ( ’. only very small quantities of SO,, so 
that we leave the results out of the table altogether. 

Series / F. 


I 

U 

4 

•S 

l» 


Temperature. 


Purcell tage of S( 
elmiiKod. 


ij. 

<»■*() 40 ‘ 7 

(RiO 47’S 

a:» :W4 

0'M) iwo 

7:4o -H)-1 

7;,o 

790 ‘ »'»•«.) 

7U0 31 *« 

71*0 32-7 


and that by increasing the quantity of water above this 
critical point the curve representing its effect suddenly un:l 
quickly sinks, and soon reaches a point where it has a 
negative value. The critical poitit for the beneficial effect 
of water would then he between the absolute dryness 
obtained by using P a O, and the condition obtainable by 
drying with a sulphuric acid wush-bottle and drying tower, 
iu which traces of moisture are always retained. 

O. Influence of the. Speed of the Stream of Gases, the 
Amount oj the Contact Substance remaining the same .— 
The same tube, containing the same contact mass as in 
Series II. (1 —:i) was here employed. 

Series HI. 

_ ! Quantity of Gas Percentage of SO a 

per Minute. | changed. 
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i 

c.c. 

H 

21'8 
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H 

250 

3 

8 

29*0 
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s 

31*2 

5 

8 

30-l 

f> 

8 

37 4 

7 

20 

38*9 

8 

3« 

393 

y 

48 

32*0 


The first experiments show clearly how the contact mass 
44 poisoned 9 ! in Series II. gradually reaches its maximum, 
».e., about 40 per cent. There is therefore no apparent 


Fig. 2 gives these results graphically. 


Fig 2. 



The degree of change rises very quickly to a maximum 
of 47 per cent, at 620" 0., then sink* quickly to 38 per 
cent., where it remains constant till a temperature of 
750° C. is reached, when it begins to fall quickly. This 
may perhaps bo explained as follows:—Below 60(f, 80$ 
and () are taken up by the Fi*,() 3 to form ferrisulphate, 
of which only a small amount is decomposed to Fe a O, 
and S0 3 . Fart of the 80, thus liberated is futther decom¬ 
posed to S0 2 und O. At 620° the conditions are such that 
almost all the SO a is given off from the sulphate, and at 
this temperature the greater part remains as such. Above 
620° the dissociation of the SO, to SJ, and O increases 
more quickly than the formation of SO,, and the curve for 
thie formation of SO, must sink. This curve would con¬ 
tinue to siok regularly were it not for the fact that between 
650° and 750° the reactions take plaoe by which SOj ie 
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oxidised at the expense of Fe 2 0,, and the Fe t O, so formed 
is reoxidised to Fe 2 0 2 by the oxygen of the air. At 750° 
there is sn equilibrium between the SO, so formed and the 
SO, decomposed to SO, and O at this temperature, and it is 
not till above 750" that the decomposing reaction gets the 
upper hand. 

In order to throw further light on this subject the 
following experiments were made. The contact substance 
used hittierto was heated to 550°, and a mixture of SO, and 
air passed over it for some hours. Only a small amount 
of SO, fumes issued from the tulie. The SO, was then 
shut off, and the temperature gradually raised, dry air 
being passed through till no more white fumes came over. 
The temperature at which the fumes were densest was 
slightly below 620°, but distinctly above 600°. Two 
experiments performed thus gave the following percentages 
of SO, changed to SO,: (1) 44-0; (2) 57'3. This last 
is the highest degree of change obtained by us with this 
contact substance, and indicates that under 600° ferri- 
sulphate is chiefly formed, Hut that slightly over that 
temperature this is decomposed to Fe 2 0 : , and SO„ less of 
this SO, being decomposed to SO, aud O than at 620°. It 
is hardly necessun to say that the conditions obtaining on 
the industrial scale may make it necessary to employ a 
teniperatitte differing to some extent from the most desirable 
temperature in the laboratory. This may or may not be 
so, but in any case the difference so caused could scarcely 
be a large one. 

E. Influence of Impurities other than Moisture.—On the 
large Bcule the source of oxide of iron for SO, manufacture 
is quite sure to be always pyrites cinders. This substance 
is mostly not even approximately pure oxide of iron, con¬ 
taining, as it does, other metallic oxides. , (Aguas Tenidns 
pyrites cinders cotno nearest to purity.) Apart from this, 
in the course of the process, flue dust must accumulate iu 
the contact substance. This flue dust consists chiefly of 
oxide of iron, but also contains arsenic, which ia known to 
be, in the case of platinised asbestos contact substances, 
one of the worst “ catalysis poisons.” It was necessary, 
therefore, to study the effect of such impurities, of which 
only silica could be expected to have no effect on the 
reaction. 

Series V.: Pyrites Cinders, consisting of, as nearly as 
possible, pure Oxide of Iron. —The contact substance em¬ 
ployed in this series was cinders from Aguas Teuidas pyrites. 
It was obtained from a chemical works, und had been exposed 
for some time to the air, which always causes a certain 
amount of moisture to be absorbed either mechanically or 
by incipient formation of hydrate. 

The results obtained with these cinders showed clearly 
that pyrites cinders that have been exposed to the air 
form a very bad catalytic agent, but that by prolonged use 
they attain the same maximum of contact action as was 
reached by the pure ferric oxide in the previous series. 
It can hardly be supposed that by long continued heating 
a partial increase in tho density of the oxide can have 
increased its catalytic action ; the probabilities all point to 
the opposite change having taken place. However, the 
improvement in the catalytic effect can be attributed to one 
of the two following factorsEither the oxide of iron 
Btubbornly retains a little hydrate water, which acts as a 
contact poison, and the improvement consists iu the gradual 
driving out of this water; or, the surface of the oxide 
might be gradually rendered more and more porous and 
reactive by the continually repeated formation and decom¬ 
position of ferric sulphate. In order to test this the 
experiments of Series VI. were made. 

Series VI. —Pea-sized lumps of Aguas Teiiidas pyrites 
cinders were slowly heated with concentrated sulphuric acid 
till the excess of sulphuric acid was driven off, and the 
oxide was covered with a layer of sulphate, yellow when 
hot, and white when cold. The mass was then heated in 
the combustion tube for a long time in the usual stream of 
gas at a temperature of 650°. As the oxide was formed 
again tbo colour became brick red, quite different from the 
original cinders, but similar to tbeartificial Fe s O, of the 
first series. The percentages of changed with this 
contact substance were:—(1) 27• 0; ( 2 ) 25*1; (3) 28-4; 
(4) 26*1; (5) 24*2. The method used had therefore an 


entirely unfavourable result. By using an oxide obtained 
by long heating of ferrous sulphate we obtained also a 
maximum change cf 28 per cent. 

At present, therefore, the only explanation we can give 
of the great difference between the reactive power of fresh 
oxide, or of such that has been exposed to the air and has 
taken up moisture, and of oxide which has been heated for 
a long time, is that in the former case the moisture takes a 
very long time to drive out, and that in the meantime it acts 
as a “ contact poison.” 

F. Influence of Arsenic. —Arsenic occurs in practically 
all pyrites, although in some it is only present in traces. 
The cinders sometimes contain this body, and on their being 
used as contact substance arsenic trioxide from the burning 
pyrites is bound to be collected in them, so that the pro¬ 
portion of arsenic will continually rise. Patent No. 17,266 
(1898), of the Vt-rein Chentischer Fabriken, in Mannheim, 
mentions that all the arsenic coming out of the pyrites 
burners is taken up by the first layers of the contact mass, 
and can therefore exercise no further influence on the 
process. We are, however, nhlo to show that the presence 
of arsenic trioxide in the oxide of iron not only has no ill 
effect on the contact action but that it directly benefits it. 

Senes VII.— The method of fixation of the arsenic must 
first he mentioned. That it is not already fixed in tht 
pyrites furnace is not surprising. In the upper layers where 
the arsenical pyrites burns there is only n little oxide of 
iron and the stream of gases takes the arsenic trioxide away 
too quickly to allow of ubsorption ; the oxide of iron in the 
lower parts of tho furnace does not come into contact with 
it, besides which, us shown below, the temperature is too 
low there to cause the fixation. 

(1) The Aguas Teiiidas pyrites cinders employed in 
series V. and VI. were put into a combustion tube in the 
front part of which was introduced 1 gr. As.j<) 3 , which was 
heated in a slow stream of gas, the cinders being kept at 
450°. The absorption was not good, the fumes ot‘ arsenic 
spreading through the whole tube, and condensing partly in 
the cool part at the other end. 

(2) I 11 the same tube a second 1 gr. was sublimed in a 
stream of gas, but this time at a temperature of 700'. 
Complete absorption took place, most of the arsenic being 
already absorbed in the front part of the oxide. 

The analysis of the oxide so treated showed in the first 
5 cm. 3*48 per cent. As, and in the last 5 cm. 0*51 per 
cent. As, which latter had obviously been deposited there in 
experiment 1. 

The oxide of iron thus charged with arsenic was now 
heated at 020° in a stream of air containing S0 2 , after 
which the following experiments were made, with an 
interval of four hours' treatment with the gaseous mixture 
between each two experiments. (3) ti l, ( 4 ), 52*7 per 
cent, of SO a changed to S0 3 . Dry air was now passed 
through without S0 2 and the products collected as usual 
till no more fumes came off. (5) 63*5, (6) 59*4, (7) 57*2 
per cent, of S0 2 changed to SOj. 

U*5 gr. of AsoOj was again sublimed in, and experiments 
continued at four-hour intervals at 620' (8) 39* 1, (9) 

51*4, (10) 48*1, (11) 56*5, (12) GO* 7, (13) b*2* 1 per cent, 
of SOj changed to S< ) 3 . 

Entirely contrary to our expectations, therefore, the 
maximum of 45—47 per cent, previously reached unfer¬ 
tile same conditions, was very much exceeded after the 
fixation of the arsenic. This result was immediately 
cheeked by another series of experiments. 

Series VIII .—Fresh Aguas Teuidas pyrites were put 
into a new tube and the stream passed through at 620° 
Experiments every four hours showed(1) 22*0, (2) 27*4 

(3) 38*2, (4) 42*1, (5) 46*4, (6) 46*4 per cent, of SO, 
changed to SOj. 

Up to this point a complete corroboration of Series V. 
was given, viz., gradual increase of the effect up to a 
maximum of 46*4 per cent, chaoged. 

1*5 gr. of AsjOj were now sublimed into this tube at 
about 690°, during which operation no appreciable amount 
of AsjO, came through the tube. Experiments were then 
continued as before with the following results :—(1) 87*0,. 
(2) 26*8, (3)41*8, (4) 46*1, (5) 42*1, (6) 43*8, (7) 45*4^ 
per cent, of SO] changed to SOj. 
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These recults are somewhat irregular, but never rise above 
the maximum obtained with oxide of iron free from arsenic. 
This apparently contradicts Series VII. 

The explanation of this contradiction is given by the 
analysis of the contact mass. The first 5 cm. contained 
3 43 per cent, of As; 5 cm. taken from the middle only, 
0*39 per cent.; and the last 5 cm., none at all. The arsenic 
; had therefore been completely absorb'd in the first layers 
l of oxide, which fact agrees with Series VII., 1 and 2, but 
the layer of this improved contact substance was too short 
to affect the maximum change at the speed employed. 

\ Series IX .—It was thus shown to be necessary to spread 
■ the arsenic more uniformly through the tube. This was 
attempted in different ways, and a series of experiments 
were made with an oxide showing, on subsequent analysis, 
0* 14 per cent, of As. This series gave a maximum of 
49 per cent, change. 

Series X. —The desired result was obtained as follows :— 
The mixture of As.,O a and pyrites cinders was heated in a 
sealed tube in a bomb furnace tor 30 minutes at 550—GOO', 
a previous experiment having shown that a temperature 
of 450"—500° was not high enough. Even then a large 
amount of Af 8 0 ; , mixed with As.>S ;l could ho seen to be 
uncombined. The whole was heated up to G.»0 in the 
combustion furnace in a stream of air till no more fumes 
ofA*g() 3 came over, and then samples were taken from 
different parts of the tube and analysed. They showed 
percentage* of arsenic varying from 2*C9—2'73, and 
therefore it might be assumed that the arsenic whs dis¬ 
tributed with almost complete regularity throughout the 
tube. 

The results obtained as before with this contact substance 
were as follows: —(1) r, % (2) 28'1, (3) 40*4, (4) 62*9 
p<-r cent, of S(> 3 changed to 80 a . 

After this experiment the tube was accidentally broken, 
and the oxide had to he put into a fr« sh one. This short 
exposure to the air caused a sudden drop in the catalytic 
action of the tube, which could only he counteracted by 
prolonged treatment with the dry gas mixture : (5) *21*3, 
(G) 38'7. (7) 42*6, (8) 48'2, (9) 52*G, (10) 56*8, 
(II) 59* 7, (12) G7 *9, (13) 62 *8. <J4) GI'8, (15) 75*8, 
(16) 68*8,(17) 74*4,(18) 74*9 per cent, of SO... changed 
i ' S0 3 . 

This gave, therefore, the final proof in support of 
Series VII., that under otherwise exactly similar con¬ 
ditions the catalytic action of the oxide of iron is very 
considerably increased by charging with arsenic. A con¬ 
version of 75 per cent, of SO. was brought about instead 
of one of 47 per cent.—an increase in the proportion 
of 163: 100. 

Experiments with an oxide charged with 30 per cent, 
of arsenic gave no better results, so that we can for the 
present assume that 2per cent, of As is a sufficient 
amount. 

The explanation of this behaviour is probably that the 
arsenate of iron acts as an oxygen carrier by giving up 
oxygen to S() a , the arsenite so formed being immediately 
reoxidised to arsenate. 

Series XI .—This series of experiments, which confirmed 
Series X., was made with an oxide used in Scries VI., 
charged with AsjOj, by subliming it in from both ends alter¬ 
nately with different speeds of gas. This method also gave 
a uniformly-charged oxide, the percentages of arsenic iu 
different parts of the tube varying from 4*54 to 5*26. 

G. Influence of Copper Oxide. —Copper oxide, which is 
mentioned iu the patents of the Mannheim Company, as 
well as in several earlier patents, as a catalytic agent, 
occurs in many of the pyrites used in SO* production. 
The cinderB from cuprous pyrites, therefore, come into 
consideration as a contact substance. The folio wing experi¬ 
ments were made with Rio Tinto pyrites cinders, showing 
on analysis 3 • 1 per cent, of Co. 

Series XII.— Experiments carried out as before gave : 

(1) 18*1, (2) 24*2, (3) 32*9, (4) 46*4, (5) 52*4, (6) 53% 
(7) 43*0 per cent, of S0 3 changed to SO*. This fall was j 
caused by a drop of water accidentally finding its waj into I 
the mixing bottle. (8) 47*8, (9) 60*9, (10) 67*8. This f 
high result must also be attributed to accidental circura- i 


stances, ax the fate of change immediately became lower 
again. (11)62*5,(12)61-7,(18) 61*5. 

Series XIII .—Sufficient Aa,0 3 wss now sublimed into 
thi* tube at about 700° to give it a charge of about 5 per 
cent., and the experiment* were continued:—(l) 35*5, 

(2) 48*4, (3) 53*1,(4) 63 1, (5) 65*8, (6) 67*4, (7) 60*7 
per cent, of SO* changed to S<) 3 . 

Here also the arsenic also exercises a beneficial influence 
which, however, is not so strong a* iu pyrites free from 
copper. The experiments on this point, as well at on others, 
arc being coutiuued in this laboratory. 

('‘inclusions. —(1) The degree of change of SO* + () to 
S0 3 is not sensibly affected by changes in dilution from 
2 —12 per cent, of S() 3 by volume. A still greater dilution 
would probably act equally well {vide the above-mentioned 
theoretical observations by Saekur). Above 12 percent, 
the percentage change is not only lowered, apparently 
because of the too small excess of oxygen, but also the 
contact action of the oxide is ramie worse for more dilute 
mixtures. 

(2) The mixture of gases to he changed to S<) 3 must be 
as dry as can be obtained by a thorough treatment with 
sulphuric acid. The neglect of this precaution not only 
causes the contact action to he at once much lessoned, 
but, in addition to this, the contact mass has to ho treated 
for a long time with the dry mixture before it recovers 
from the “ poisoning ” action of the moisture. 

(3) Exactly the same results arc obtained a* by treating 
with moist gases when oxide of iron (pure or containing 
copper) which has been exposed to the air, and has there¬ 
fore absorbed some moisture, is used. Only after long 
treatment with the gases at red heat (lasting 30 hours or 
more) does the oxide of iron reach its maximum contact 
action, which, however, immediately sinks again if the 
oxide after cooling is even for a short time exposed to 
the air. 

(4) \n improvement of the contact action by methods 
of treatment having for their object the loosening of tho 
surface of the oxide of iron, was not achieved. Oxides 
obtained bv heating ferri- or ferrosulphate gave it much 
lower contact action than that obtained with an oxide, 
prepared by igniting precipitated hydroxide, or in the form 
of pyrites cinders. Doubtless the physical formation of the 
oxide has a large influence on its catalytic action, hut we 
have not so far succeeded in clearing up this point. 

(5) An addition of copper oxide to the iron oxide (using 
the cinders from pyrites containing copper) is favourable to 
the formation of SO,. 

(6) Arsenious acid is completely taken up and retained 
by oxide of iron at a high temperature. (The best tempera 

t ure seems to he not les* than about C ) The oxide of 
,.m can he thus charged with arsenic up to considerable 
quantities. An oxide thus charged, if it contains 2j per 
cent, of arsenic (reckoned as As), show* a very considerably 
increased contact action (over Go per ccut.) in comparison 
with the pure oxide. 

(7) Oxide of iron containing copper also shows a 
distinct increase of contact action on being charged with 
arsenic. 

(8) The best temperature for the catalytic action of 

ferric oxide in the formation of S() 3 lies lie tween 600°— 
620' C. Below 600° the action is very small; above 620° 
the catalytic action falls quickly to a certain point and 
remains constant till 750', when it again begins to fall The 
fall ou raising the temperature must be attributed to the 
fact that the system SO* + () S0 3 tends to alter it» 

condition of equilibrium, in tho direction from right to left, 
on raising the temperature. The fact that there is no 
appreciable change between the temperatures of 635' and 
750° can perhaps be best explained by assuming that two 
kinds of intermediate reactions come into play, viz., first, the 
formation and decomposition of ferrisulphate j and, secondly, 
tho alternating reduction of fe 3 0 3 and oxidation of the 
Fe a 0 4 so formed, and that these reactions have different 
temperature optima. 
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One of his most interesting researches was communi¬ 
cated to the Chemical Society in 1879, “On the Purple 
of. the Ancients.” This colour in ancient times was 
extracted from various kinds of sea shell-fish, and 
applied to the dyeing of linen and woollen fabrics. 

Dr. Schunck also studied the constitution of chlorophyll, 
explaining its function in the assimilation of carbon by 
the plant by the ingenious suggestion that it might act as 
a carrier of carbon dioxide just as haemoglobin serves to 
convey oxygen in the animal economy. In the chemistry 
of dyeing and printing. Dr. Schunck ranked us one of 
the highest living authorities. 

lie was a governor of the Owens College, and took a 
deep interest in the welfare of its Chemical School, to 
which he made an important benefaction. 

Dr. Schunck collected a large and valuable library at 
his house at Kersal, where he also built a fine laboratory. 
He was elected a Fellow of the Chemical Society in 1841, 
and Fellow of the Jtoyul Society in 1850, and in 1887 
was made President of the Chemical Section of the 
British Association (Manchester). In 1896-97 he was 
President of the Society of Chemical Industry. The 
Literary and Philosophical Society of Manchester 
awarded Dr. Schunck its Dalton Medal in 1898, and in 
1899 the Davy Cold Medal was awarded him by the 
Royal Society, whilst in the same year the Victoria 
University conferred on him the honorary degree of 
D.Sc. In 1900, Prof. Chandler, for the Society of 
Chemical Industry as its President, presented him with 
the medal awarded for conspicuous services in applied 
chemistry. 

Dr. Schunck, whilst first of all a man of science, 
had wide sympathies in both literature and art. He 
was of n singularly retiring and modest disposition, yet 
his uniform courtesy and his kindly counsel ever at the 
service of those who sought it, endeared him to a wide 
circle of the younger chemists. 

There was much pathos in his words of acknowledg¬ 
ment of the Medal of the Society of Chemical Industry 
in July 1900, for they were also words of farewell :— 

“ Dr. Johnson said on one occasion that it induces a 
feeling of sadness if you know that you are doing a thing 
for the last time. This feeling of sadness comes over me 
now, lor it is very improbable that I shall ever be with 
you again on an occasion like this. If it is to be, all 
well and good; if not, I wish the Society an aflfectiouate 
farewell.” 

Dr. Schunck died on Tuesday, January the 13th. 


GUSTAV BISCIIOF, Pn.D. 

Formerly Professor of Aitlikd Chemistry in 
Anderson’s College, Glasgow; Member of 
tub Society of Chemical Industry. 

Gustav Bischof was born at Bonn in 1834, and was 
the son of the eminent geologist, Geheimrath Gustav 
Bischof. After leaving Berlin University, ho went to 
assist his father in his geological researches and literary 
work. In 1871, he accepted the chair of Applied 
Chemistry at Auderson’s College, Glasgow, and, on 
coming to London in 1875, he commenced practice as 
an analytical and consulting chemist, principally in con¬ 
nection with water, and he was the inventor of the 
spongy iron filter. His later years have been entirely 
devoted to the invention and development of a new 
process for the manufacture of white lead. He died 
on Tuesday, January 13th. 


<SMntuarp. 


HENRY EDWARD SCHUNCK, Pn.D., D.So., F.R.S. 

Original Member of the Society of Chemical 
Industry ; Chairman of the Manchester Section 

of the Society ok Chemical Industry (1888-89) s 
President of the Society of Chemical Industry 
(1898-97) i and Medallist of the Society 
in 1900. 

Henry Edward Schunck was born in 1820, in Man¬ 
chester. His father, Mr. Martin Suimuclt, was one of 
the foremost Manchester merchants of his day. On 
leaving school, Edward Schunck was sent to Germany 
for instruction in chemistry, as it was intended that 
he should undertake the management of his father’s 
calico-printing works, near Rochdale. He studied first at 
Ilerlin, under Rose and Magnus, and then at Giessen, 
under Liebig, where he took his degree of I’ll. 1). After 
a tew years’ experience of an industrial career. Dr. 
Schunck decided to devote himself entirely to research 
work. Nevertheless, there can he no doubt that the 
influences of his early life determined the bent of his 
scientific investigations, which was almost entirely in 
the direction of the chemistry of dyestuffs mid colouring 
matters. Dr. Schunck’s first research, “ On the Action 
of Nitric Acid on Aloes,” was carried out in Germany, 
aud resulted in the discover;, of a new and remarkable 
nitro acid, viz., chrysammic acid (tetranitrochrysazin). 
Ily the action of reducing agents on this acid, u substance 
is obtained resembling Indigo blue, and known as hydro- 
chrysauiide (tetru-amitiochrysazin). 

During the first year of the existence of the 
Chemical Society (1841), he read a paper before it. 
This paper is typical of much of the work he subse¬ 
quently accomplished. “ Our knowledge,” it begins, 
concerning the department of “ organic chemistry which 
embraces the colouring matters, is of the most imperfect 
kind.” Into this field, at that time but little explored, 
Schunck penetrated, and his explorations were made 
with a perseverance and an experimental skill which 
rapidly won for him a foremost place among chemists. 
It was in Liebig’s laboratory tbut Schunck made 
investigations on the colouring matters contained 
in lichens of the Licnnora and Va'iolaria families, 
from which archil and cudbear were prepared, and 
lecaoorin was isolated; he also discovered orseliie or 
lecanoric acid. In 1816, lie published his earliest work 
on the colouring matter of madder, a subject on which he 
worked for malty years, and he was the first to isolate 
pure alizarin from the madder root. In 1848,lie proved 
that the colouring matter of madder does not exist in 
the fresh madder root, but is only formed bv a subse¬ 
quent decomposition of certain glucosides. In 1867, 
partly in conjunction with Roetner, Schunck discovered, 
in commercial artificial alizarin, three new isomerides, 
viz., anthraflavie and iso-authrafluvic acid, and anthra- 
rufin, none of which have dyeing properties; and 
in 1874 he read a paper on “ Methyl- aud lithyl- 
alizarin.” He cultivated the plant for several years, 
and finally demonstrated that the colouring principle 
only appears at maturity, and that indican is in every 
case the parent substance of indigotin. He showed 
that this iudican, under the influence of acids or a 
ferment in the plant, is susceptible of yielding Indigo 
blue and glucose. (See also page 89.) If the action of 
acids were prolonged. Indigo purple was obtained, and 
was termed by Schunck, Indirnbin. His researches 
showed that under the influence of the ferment, indican 
is first converted into glncose and indigo white. In 
1854, Schunck read a paper “On the Action of the 
Ferment of Madder on Sugar,” nnOe discovered that 
by the action of this ferment succiniOcid is formed. 







86 


Jt0.si.im] OBITUARY; JOURNAL AND PATENT LITERATURE.—Cl. I. 


Journal ant) patent literature. 


Cl*a*. 

I.—(Jeoertl Plant, Apparatus, anil Machinery 86 

II.—Fuel, Ga», and Light. 80 

III. —Deatructive Distillation, Tar Product*, 

Petroleum . 88 

IV. —Colouring Matters and Dyestuffs. 88 


V.—Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles. Vases, and Fibres 01 

VI. —Colouring Wood, Paper, Leather, &o. 

VII. —Acids, Alkalis, and Salts, and Non- 

Metallic Elements . 02 


VIII.—Glass, Pottery, and Enamels. 04 

IX.—Building Materials, Clays, Mortars, and 

Cements . . 04 

X.—Metallurgy . 0,‘i 

XI.—Electro-Chemistry and Electro-Metallurgy 08 

XII.—Fats, Fatty < his, and Soap . DU 


Class. Page. 

XIII. —Pigments and Paints i Rosins, Varnishes, 

Ac. j India-Rubber, Ac . 102 

XIV. —Tanning i Leather; Glue, Site, Bone, and 

Horn i Ivory aud Substitutes . 104 

XV.—Manures, Ao. 104 

XVI.—Sugar, Starch, Gum, Ac. 104 

XVII.—Brewing, Wines, Spirits, Ac. 100 

XVIII.—Foods ; Sanitation t Water Purification; 

and Disinfectants . 108 

XIX.—Paper, Pasteboard,Cellulose, Celluloid, Ac. 100 

XX.—Fine Chemicals, Alkaloids, Essences, and 

Extracts . 100 

XXI. — Photography . 

XXII.—Explosives, Matches, Ac... 111 

XXIII.—Analytical Chemistry. Ill 

XXIV.—Scientific and Technical Notes. Hi 


Patent Specifications uiuv 1m- obtained by post by remittbiu as follows : — 

EKnli.sh.-~Hd. eaeh. to tlie Comptroller of the Patent Ofliee, C, N. Dalton, Ksq,. Southampton ItiiildinES, Chancery Lane, Isindon, W.C 
Unttt’d Staffs — it/, each, to the Commissioner of Patents, Washington, IT. S. America. 

J-V< in-ft.--Is. each, to Belie ct Cie., re!, rue <le Vimgirnrd, Paris. 


I.—PLANT, APPARATUS, AND MACHINERY. 

Hollers ; Injuries to - , through Overheating. Stromcycr. 

Mitt. a. (1. Rrax. d. Dnmpfkesscl-u. Rainpfmapeh.-Betr., 
25, 430 ; through Zeits. augew. Chem , 1903,16, [1], 15. 
Tub paper is chiefly concerned with the injurious effects of 
oil contained in the water. This is often the cause (through 
coking and subsequent overheating) of the blistering and 
ripping of plates and water-tubes, as well as of the leakage 
ot rivets and tire-tubes. The effects are more marked on 
clean plates than on those which have a coating of scale; 
and the danger of damage arising from this cause is greater 
when the boiler is worked harder and when forced draught 
is used. Blisters and other damages from oil usually form 
gradually and very slowly ; usually a number of fire-tubes 
will give way almost simultaneously from this cause—rarely 
a single one.—J. T. )). 

English Pate.nts. 

Gases with Lit}nidi ; Apparatus for the Treatment of 

-. H. Robertson and \Y. Rintoul, Waltham Abbey, 

Essex. Eng Rat. 25,993, Dee. 19, 1901. 

1 iiu chamber or tower of the apparatus is provided with a 
large number of parallel strands of wool, cotton, asbestos, 
or other suitable material, on which the liquid is carried, 
the strands being hung vertically, interlaced or zigzagged 
with other strands, &c., so that they present a large eoutact 
surface, while offering comparatively small resistance to 
the flow of the gas. In one arrangement, the strands are 
wound on removable frames. Suitable feed troughs are 
provided for supplying the liquid to the strands.—K. A. 

Filtering or Separating Liquids from Solids [Gold-Ore 

Slimes , life.] ; Apparatus for Use in -. C. W. 

Thompson, London. Eng. Rat. 1562, Jan. 20,1902. 

See U.S. Pat. 713,717 of 1902; this Journal, 1902, 1524. 

- R. A. 

Vaporisation at High Temperatures ; Process and Appa¬ 
ratus for -. V. Taboulevitch, St. Petersburg. Kng. 

Pat. 7278, March 25, 1902. 

A previously heated mixture of water with a small 
quantity (0*5 to 2 per cent.) of oil is sprayed into the 
interior of a boiler having very thick walls, and heated to a j 
temperature of 300° to 400° C. j 


'Hie heated mixture of water and oil is fed into the 
generator by way of a siphou-tulH*. The siphon-tube is 
provided with a branch-pipe so adapted as to prevent the 
accumulation of water at the bottom of the boiler. Such 
water is forced by the steam pressure into a pipe which 
feeds the engine after having described several turns iu the 
fire-box round the boiler. Thus, at water accumulates it is 
immediately driven by the steam pressure through the pipe 
in the fire-box and round the boiler,and returned as steam. 
Another branch of this siphon-tube is utilised as an index 
of the existence of any accumulated water in the boiler. 

—J. F. II. 

United States Ratkntb. 

Filter. J. Kostalek, Prugue, Assignor to Koc. Muschineu- 
bati Act.-ties., vormals Breitfcld, Danek und Co., 
Bohemia, Austria-Hungary. U.S. Rut. 715,275, Dec. 9, 

1902. 

A hkicibk of horizontal tubes, having openings along their 
length, are arranged centrally in the filtering reservoir iu 
one of a number of compart incuts formed by parallel sieves, 
the filtering medium being packed around the tubes and 
lllli g the compartments of the reservoir. The liquid is 
forced through the tubes and the filtering medium from a 
fluid chamber opening into the ends of the tubes. The 
outlets lead from free spaces, which are cut off from the 
filtering medium by vertical sieves. A plugged sewer-tube 
at the bottom of the reservoir enables the filtering material 
to be withdrawn. (See also Kng. Rats. 7693 and 9331 of 
1902; this Journal, 1902, 982 and 1146.)—R. A. 

Gas / Process of Purifying -. E. Zuhm and J. A. Just, 

Syracuse, N.Y. U.S. Rat. 716,803. Dec. 2.3, 1902. 

The gas to be purified is forced, under pressure, through a 
hollow core of porous material submerged in an antiseptic 
or purifying liquid, whereby it is brought into intimate 
contact with this liquid.—A. S. 

French Patent. 

Distillation Apparatus , $*<;. F. Calmant. Fr. Pat. 320,197, 
April 4, 1902. 

See Eng. Pat. 20,356 of 1902 5 this Journal, 1902, 1528. 

—F. 8. 8. 
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II-FUEL, GAS, AND LIGHT. 

Coal; Gaae» enclosed in -. Broockmann. Glttckauf, , 

1899, 35, 269—274. Trans. N. Engl. Inst, of Mining 

and Much. Eng., 1902, 52, [1], 16—24. 

The author throws doubt on the accuracy of the results 
obtained by Bedson and McConnell in the examination of 
gases enclosed in coal (see this Journal, 1892,882; 1894, 
2 .0), and states that, inasmuch as india-rubber stoppers were 
used, which, at reduced pressures, are extremely permeable 
to gases, the authors named, collected and investigated, not 
the pure gases enclosed in coals, but atmospheric air from 
which the heated coal had absorbed a greater or lesser 
quantity of oxygen, and which was more or less con¬ 
taminated with the occluded gases and the products of the 
heating of coal. Jie points out also that when coal is 
heated in the presence- of air, which corresponds to the 
actual conditions in coal mines, quite different products are 
obtained from those when the coal is heated in it vacuum. 

The main factor in a coal-dust explosion is the fine state of 
division of the dust j the second condition is the heating of 
the dust; whilst the chemical properties of the coal are stated 
only to occupy the third place. All coals can produce dust 
explosions, even coke which is perfectly free from euelosed 
gas. Some coalg give off gas at lower, others at higher tem¬ 
peratures ; some are dry, others moist; some produce a very 
finely-divided, others a coarse-grained dust, &e. With the 
former conditions, coal-dust explosions are produced by a 
lighter charge of explosive than with the latter conditions. 

—A. S. 

Coal and Coal Dust; Gases enclosed in -. P. P. 

Bedson. Trans. N. Engl. Inst, of Mining and Mecb. Eng., 

1902,52, [1], 25-38. 

The author replies to the criticisms of Broockmann (see 
preceding abstract), uud states that in the experiments 
specially referred to by the latter, the coal was contained in 
flasks sealed on to an air-pump of the Geissler type j and 
that although india-rubber stoppers were used in other 
experiments, these stoppers were first rendered practically 
impermeable (as shown by direct tests) by coating them with 
Faraday cement. He then discusses the results previously 
obtained by McConnell and himself (see this Journal, 
1892,882; 1894, 25), giving explanations of some of the 
differences observed,and finally he describes a further series 
of experiments made with a view of confirming the con¬ 
clusion arrived at previously, aud corroborated by the 
Austrian Eire-damp Commission, viz., “that the content 
of dense, easily inflammable hydrocarbon gases increases 
both the sensitiveness and the dangerous character of 
a coal dust.” 

Previous experience has shown the combustible con¬ 
stituents of the gas evolved to be almost entirely members 
of the methane series, and as carbon monoxide and olefines 
have been proved to be absent, or present only in minimum 
quantities, these gates have been disregarded. The results 
of analyses of the gases have been interpreted in terms of a 
possible mixture of marsh gas aud ethane, or ethane aud 
propane, according as the analytical data appeured to 
warrant, but this form of statement is only intended to 
indicate that the combustible gases are not pure marsh gas, 
but that other gaseous members of the series are present. 

Iu certain cases the gas was found to contain an amount 
of oxygen, iu relation to the nitrogen, iu excess of that 
present iu air. This can be explained, however, by the fact 
that the coal used, was taken from a sample which had been 
kept in an open tube in the laboratory for several months, 
and under these conditions it was proved by direct experi¬ 
ment that the coal would not only lose gas, but would 
absorb pises from the air—and preferentially oxygen rather 
than nitrogen. With regard to the application of the 
existence of hydrocarbon gases enclosed in coal-dust to 
explain the part played by the latter in an explosion, the 
author states that it has never been maintained that the 
presence of these jjases is the only factor determining 
the sensibility to ignition of the dud; nor as pre-eminently 
more important in this respect than the fineness of sub¬ 
division or the dryness of the dust; but practical experience, 
at the colliery, of the ready inflammability of the dust of 


the Hutton-aeam coal, together with the results of the 
examination of the enclosed gases of other coal-dusts, 
justify the conclusion previously advanced and given in the 
earlier part of the abstract. (See also this Journal, 1890, 
483 ; 1899, 568 ; and 1901,789.)—A. S. 

English Patents. 

Fuel, Artificial / Manufacture of -. A. J. Boult, 

London. From W. A. Kuueman, Chicago. Eng. Pat. 
20,670, Sept. 22, 1902. 

Sef. U.S. Pat. 711,166 of 1902; this Journal, 1902, 1323. 

—H. B. 

Furnaces; Improvements in Effecting the Combustion of 

Carbonaceous Fuel in -. J. V. Johnson, Loudon. 

From W. C. Bullett, Philadelphia. Eng. Pat. 18,171, 
Aug. 18, 1902. 

The combustion gases are caused to pass from an incan¬ 
descent portion of the fuel through a non-incandescent 
portion, and then over the green fuel to heat its surface. 
This is effected by providing an air blast, which is introduced 
at the back of the furnace, and directs the blast downwards 
through the fuel. The gas produced, enters the ash-pit, 
where it mingles with fresh air, and the mixture rises up 
through the fuel at the front of the furnace, and enters the 
combustion chamber above the fuel, igniting the surface of 
the fresh green fuel at the back of the furnace. The air 
blast is preferably preheated.—li. S. 

Blast-Furnace Gases; Method of and Apparatus for 

Purifyiny and Enriching - . G. J. Suelus, Frizington, 

Cumberland. Eng. Pat. 25,604, Dec. 14, 1901. 

A method of removing dust from blast-furnace gases and 
increasing the proportion of combustible gases. A small 
blast-furnace is charged with fuel and a flux, such as 
ground brick, soda ash, or the like, capable of forming a 
iiighlv-fusihle slag with the dust in the gas to be purified. 
Air is forced in through tuyeres, as usual, and above these 
tuyeres, through larger tuyeres, the blast-furnace gas is 
forced in, the dust which it coutaina being caught by the 
slag, aud the carbon dioxide being converted into carbon 
monoxide. At a higher level, steam is injected for the 
production of carbon monoxide and hydrogen.—II. B. 

Gas-clcaning Machines , and Apparatus for Purifying Gas 
obtained from Gas Producers and the like. J. S. aud 
F. L. Daniels, Stroud, .Gloucestershire. Eng. Pat. 4918, 
Feb. 26, 1902. 

A imik of fan-shaped agitators, mounted on a common 
spindle, revolve within a easing, which is divided into two 
portions, one for each fan, by a central partition, circum- 
ferentuilly-arranged openings being made in the latter for 
the gas to pass from the first portion to the second. Each 
half of the casing is provided with pockets, &c. for the 
collection of dust and condensible matter. It is claimed 
that as the gas is freed by the centrifugal action of the fan 
in the first comportment lrom the hulk of the foreign matter, 
it can be still further purified iu the second compartment 
because it bus comparatively little opportunity to take up 
the impurities again.— F. H. L. 

Smoke and Gas charged with Dust and the like; Apparatus 

for Purifying -. F. F. C. M. Backeljau, Antwerp. 

Eng. Pat. 2L5S6, Oct. 3, 1902. 

A drum, in the shape of an inverted truncated cone, is 
mounted on the lower part of a vertical hollow shaft, which 
has vertical apertures, between which curved or straight 
blades are arranged radially. The drum is open at the 
bottom, and is closed at the top by a cover, so as to leave a 
narrow, circumferential, annular aperture for the escape of 
gases aud liquid. The drum rotates in an outer casing, 
which is filled to a suitable height with water or other 
desired liquid. When the drum revolves, the gases to be 
purified are sucked down the hollow shaft into it, and, 
owing to its centrifugal force and form, the liquid and gases 
are forced upwards together through the annular opening 
of the drum, the liquid then falling into the outer casing 
and the washed gases passing away by a convenient outlet. 

—H. B. 
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Generator-Gas; Production of -,<i nd Provision oj Hot 

Air therefor. J. E. Dowson, London. Eng. Pat. 1990, 
Jan. 24, 1902. 

When a fuel-gas generator is used to feed a gas-engine, the 
combustion product* of the latter are employed to heat the 
air which is supplied to the producer. After being heated in 
this fashion, the air may be raised to a still higher tempera¬ 
ture by being brought into contact with the generator-gas 
itself. The air-heater described in Eng, Pat. 23,134 of 1901 
may be adopted.—F. H. L. 

Gas suitable for Heating and Illuminating Purposes ; 

Means or Apparatus for the Manufacture of -. C. 

1). Tully. Sligo, and V. 11. Lewes, Greenwich. Kug. Pat. 
26,461, Dec. 27, 1901. 

The object is to utilise tar and the like iu making gas, the 
tar being decomposed into (1) gas, which mixes with water- 
ga* simultaneously produced, and (2) carbon, which is 
either collected as lampblack or burned iu the generator. 
To do this, the iucande*cent fuel is maintained at a constant 
height in the generator, steam is injected through the same 
opening* as the air blast (whereby also the clinker is 
broken up and firebars are rendered unnecessary), and 
gas outlets are provided both from the middle and from 
the top of the generator, these outlets being connected 
by an external vertical tube, so that gase* can be withdrawn 
from either part of the generator. The heavy hydrocarbon* 
are injected into the generator at points above the air- aud 
steam-inlets, ami just beneath a contracted portion of the 
generator. (See also this Journal, 1902, 1173.)—R. S. 

Gas and Combustible Vapours ; Obtaining -, and 

Apparatus [tf Lamp'] Jor their Practical Use. 
Imbert and A. Morel, Paris. Eng. Put. 13,104, June 9, 
1902. 

Tub general feature of the invention is the use of a conduit 
for the combustible material, composed of incombustible and 
non-heat-conducting substance, so that the heat of com¬ 
bustion may be concentrated on a small prepared portion 
of such substance, to obtain a maximum intensity of “ heat 
or light.’’ The apparatus consist“of a porcelain tube in 
which embrasures are formed at its upper end, into which 
is fitted a metallic piece which fills up the embrasure 
-paces, and is pierced axially by a hole of very small 
diameter; this opens beneath a metallic cup which rests 
on the extremities of the porcelain tube, and iu this bole 
the vaporisation of the combustible liquid lakes place, the 
porcelain tube being provided at its lower end with a flange 
secured to a tube, which serves as a passage for the com¬ 
bustible liquid, and this supply tube is furnished with a 
junction to which is fitted aft india-rubber pipe through 
which the liquid to be vaporised is conducted; a shallow 
metal cup is fastened to tho porcelain tube for the purpose 
of holding several drops of spirits for lighting purposes; 
a chimney fitted in the shallow cup draws the air for 
combustion along the sides of the tube to the flame.”—K. S. 

Acetylene and other Gases ; Generators for the Manufac¬ 
ture of -. [Carbide Holders.] S. G. Watson, 

Birmingham. Eng. Pat. 1742, Jan. 22, 1902. 

Relates to carbide-holders for acetylene generator* of the 
contact pattern. Each receptacle is made in the usual 
form of a circular sieve, with its circumference projecting 
downwards a short distance below the grid, where it is 
provided with a number of hole*, beneath which is a solid 
bottom. To this bottom is riveted an inverted dish, larger 
in diameter than the receptacle, and of such depth a* to 
reach the level of the similar holes in tho next lower 
receptacle when severul such are superposed iu the decom¬ 
posing chamber, this dish actiug as a gas-tight, water- 
sealed lid to the bnsket beneath. By this arrangement, 
the water entering at the base of the decomposing vessel, 
passes through the holes in the lowest basket first., aud 
attacks the carbide, whilst the gas is forced to return in an 
opposite direction, and to bubble through the water before 
it oan enter the annular space left in the generator. The 
containers are also made as large a* possible in comparison 
with the size of the decomposing chamber, in order that 
air space may be reduced to a minimum.—F. H. L. 


Acetylene Gas Generators. L, Moot*], New York. 
Eng. Pat. 15,730, July 15, 1909. 

Skk U.S. Pat. 705,272 j this Journal, 1902, 1069.—F. H. L. 

Acetylene Gas ; Generators for F. Schmitt, 

Mannheim. Eng. Pat. 16,388, July 93, 1909. 

A WATKH-1IOLD1XO chamber is divided into two part* by 
a horizontal partition having a circular central opening, 
through which a generating chamber passe* into the lower 
part. The generating chamber is open at the bottom, and 
contains a cylindrical receptacle for the earhide. The 
receptacle i* divided by vertical walls into compartments, 
from the bottom of whioh vertical pipes rise, to permit 
the water to ascend and overflow upon the carbide. Tho 
pipes arc of different lengths, so that tlm compartmeuts 
become, exhausted in succession, the pressure of gas within 
the apparatus controlling the admissi»m of the water. From 
the purifying chamber, situated above tho generating 
chamber, the gas passes by way of a wuter-uoaled (J-tubo 
and a rubber hag to the gas main.—H. B. 

Incandescent Lighting Purposes ( Apparatus for Mixing 

[Compressed] Air and Gas for -. G. Tresenrcuter, 

Berlin. Eng. Pat. 18,310, Aug. 20, 1902. 

A device to be inserted into the gas-pipe at any point— 
say just after the gas meter. The gas enters a globular 
shell or drum, centrally within which is fixed a pipe having 
slots at its lower portion. A pipe, terminating in a nozzle, 
admits compressed air at the lower portion of the central 
pipe, and the injector action draws in gas through the slots. 
The mixture of gas ami air passes out into the gas pipe. 
An automatic valve within the drum prevents tho air from 
passing back into the gas-supply pipe when tho gaseous 
mixture is shut off.-— H. B. 

United States Patents. 

Pcai Fuel; Method of Manufacturing -. R. A. Kellotid, 

Assignor to (\ C. Bartlett, Chicago, Ill. U.S. Pat. 715,271, 
Dec. 9, 1902. 

Fckl blocks, cakes, or briquettes arc made a* follow* :— 
Excess of water is removed from the peat, and tho latter i* 
reduced to a finely-divided state at a temperature of about 
65° K. The material is then comprised to form hard, dense 
blocks, which arc subsequently exposed to an intense heat 
so as to sear the block, or impart to it an outer coating or 
crust of the fixed carbon and tarry and oily constituent* of 
the peat. (See also U.S. Pat. 713,110; this Journal, 1902, 
1526.)—It. S. 

Oil-Burners ; Asphalt urn Collector for -. G. W. Arpcr, 

Oakland, Cal. U.S. Pat. 715,234, Dec. 9, 1902. 

A hemovaulb oil-burner for heating purpose,*, adapted to 
burn crude or bituminous oil, is provided with a chamhcr, 
into which the residuum of the oil flows, and from which it 
may be collected.—-It. S. 

Carburetter . G. L. Harvey, Evanston, III., Assignor to the 
Acme Gas Co., Chicago, Ill. U.S. Pat. 716,227, Dec. 16, 
1902. 

Several series of closed carburettiog vessel* are providod, 
each vessel being conueeted to the hydrocarbon-supply tube, 
and placed in series with one another, the last having a 
return pipe to the first of the series. Eaeh vessel has a 
draiu pipe communicating with the return pipe, and also a 
series of pipes for disclurgiug air or gas into the liquid, 
while the last carburetter of each series has also a gns- 
outlet pipe leading to a common main. A pump circulates 
tho hydrocarbon. The air or gu* is initially heated, and 
the hydrocirbjn is heated during one part of its circulation. 

—R. S, 

Gas-Producer. M. van B. Smith, Philadelphia, Pa., 
Assignor to American Stoker Co., New York. U.S, 
Pat. 715,310, Dec. 9, 1902. 

The fuel is fed by an under-feed stoker to the lower part 
of the producer. On each side of the chamber there if a 
refuse-discharge leg for continuously discharging the ash 
into a water basin forming a liquid seal. On either side of 
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the feeding device is a bluet tuyere. Two gas outlets aro 
provided at the top of the producer, leading to a gas main. 

—It. S. 

Producer- Gas; Process of Generating -. M. van B. 

Smith, New York, Assignor to American Stoker Co., 
Now York. U.S. I’at. 715,811, Dee. 9, 1902. 

This invention consists simply of the method of producing 
gus by employing the apparatus described in U.S. Bat. 
715,210 (see previous abstract) or any equivalent apparatus. 

—B.S. 

(lus from Peat; Method of Producing -. U. U. Merri- 

ficld, Assignor to E. .7. Checkley and Economical (las 
Apparatus Construction Co , Toronto, (Ituiada. U.S. l’at. 
716,455, Dec. 28, 1902. 

Scaling. Pat. 12,959 of 1901; this .Journal, 1902, 1021. 
Compare Kng. Put. 12,958 of 1901 ; this Journal, 1902, 
1020.—A. S. 

Acetylene Gas Jlurncr. S. P. Watt, Morgan Park, III., 
Assignor to Hine-Watt Manufacturing Co., Chicago. 
U.S. Put. 716,153, Dec. 16, 1902. 

An acetylene gas-burner of the usual injector type, made in 
two portions, the one screwing into the other.—F. II. L. 

French Patents. 

Arc-Lamp Electrodes [haring Metallic Additions], 

It. Hopt'elt. Fr. Pat. 320,238, April 5, 1902. 

To overcome the fluctuations in the luminous are, which 
occur on using electrodes containing metallic oxides, Sec.., 
the patentee adds salts of chromium to the electrodes. 

—II. 15. 

Mantles or Filaments of Pare Earths ; Manufacture of 

-, with a Metallic S/teletun, for Incandescence Gas 

or Electric Lighting. It. I.anghans. Fr. Pat. 320,620, 
April 23, 1902! 

A costntiSTmi.K thread is impregnated with a salt of the 
platinum group of metals, which is capable of leaving the 
raetul in the form of a filament when the thread is burned 
away. Hound this thread is wound another, which has 
been impregnated with salts of the rare earths, and the 
composite thread is then given the desired shape. On 
burning out the combustible and volatile mutters there are 
obtained filaments or mantles consisting of a metallic 
skeleton supporting a covering of rare earths. (See also 
Eng. Pat. 430 of 1901; this Journal, 1902, 123.)— II. 15. 


Ill-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

Lignite Tar 1 Occurrence of a-Picoline in -. II. Frese. 

Zeits. angew. Uhem., 1903, 16, [1], 11—12. 

PlRinfNK is the only base of the series which has hitherto 
been separated from lignite tar in a pure state. I5y treating 
a very large quantity of tar, however, for extraction of 
these bases, distilling fractionally the bases obtained (14 
kilos.), and forming the double chloride of mercury and 
base lrom tbe fraction distilling between 128° and 134° 
the author has separated pure a-picoliue, recognised by its 
physical characters and by the analysis of its mercuric 
chloride and platinic chloride. The 14 kilos, of mixed bases 
contained only about 25 grms. of a-picoline.—J. T. 1). 

Catechol [Pyrocatechin ] from Coal. E. Bernstein. 

Ber.,35, [20]', 4324—4325. 

On decomposing a number of Silesian and Westphalian 
coala at the lowest possible temperatures, a series of tar 
liquors were obtained, which gave an emerald-green colora¬ 
tion with ferric chloride. The substance giving this reaction 
was proved, by analysis and by its reactions, to consist of 
catechol, CjH/OIl),. Catechol has hitherto been regarded 
as a component or derivative of vegetable substances, either 
fresh or fossilised. As it has now Aten shown to occur 
even in such a highly-altered plBnt product as coal, the 
author suggests it should be regarded as characteristic of 


vegetable products, and that its presence, even in fossil 
remains, can serve as proof of their vegetable origin. 

—II. 11. 

English Patents. 

Water-Gas Tar, Carburetted; Separation of Undesirable 

Matter from -. P. Davies and The Hydroleum Co., 

Ltd., both of London. Eug. Pat. 484, Jan. 7, 1902. 

For the removal of water, lampblack or carbon, fuel ash, 
and other matter in suspension, when the tar is required 
for liquid fuel, it is subjected, before undergoing any 
pumping operatiuu, to a process of mechanical separation, 
such as allowing it to run over one or more sieves of 
suitable mesh disposed at a suitable inclination. — D. It. 

Pitch Compounds or Substitutes; Manufacture of _. 

G. Wilton, Beckton. Eug. Pat. 2292, Jan. 28, 1902. 
The compound is prepared by mixing with tar which has 
been distilled or nut, or with tar oils, such as creosote or 
anthracene oils, or with soft pitch, petrol um oils or 
residues, or oil-gas tar, a suitable quantity of coal dust, 
bituminous coal dust, or bitumen, and distilling the mixture, 
or heating or digesting the same to the required extent. 

—1). 15. 

United States Patent. 

Mineral Oils, or the Distillates or Residuals thereof; 

Treating -. J. S. Stcwart-Wallacc, Knock, Ireland! 

and W. B.Cowell, London U.S. Pat. 716,132, Dec 16 
1902. 

See Eng. Pat. 10,629 of 1901; this Journal, 1902, 699. 

—C. S. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

Anthragallol; Formation of Alkyl Derivations of -. 

F. Hock. Monatsh. t. Chetu., 1902.23, [9], 1008—1021. 

A dimethyl ester of anthragallol crystallising in orange 
needles, and melting at 159°—160° C., is obtained by the 
action of dimethyl sulphate upon anthragallol in the 
presence of sodium carbonate and nitrobenzene. Its acetyl 
derivative, melting at 167 ’ C., and its sodium and lithium 
salts were prepared by the author, lly partial hydrolysis 
of this ester with concentrated sulphuric acid at 
100 ° V., a monomethyl ester of anthragallol is produced. 
This melts at 233° 0., and yields a diacetyl derivative 
melting (not sharply) at 184° C. At higher temperatures 
the dimethyl ester is reconverted by sulphuric acid into 
anthragallol. On treating the sodium salt of the dimethyl 
ester with a large excess of dimethyl sulphate at 180° C., 
there results a lemon-yellow compouud, which melts at 
168° C., and must be regarded as the trimethyl ester of 
anthragallol,—C. A. M. 

Diphenylamines; A Process for the Formation of -.. 

R. Vidal. Monit. Scient., 1902,16, [732], 870. 

The formation of diphcnylamiue by heating together aniline 
and aniline hydrochloride in a closed vessel cun onlv be 
effected at a relatively high temperature, and only a limited 
yield is obtained. Substituted diphenylamines can, however, 
readily be prepared in this way; for example, dihydroxy- 
diphenylamiue from p-aminophenol and its hydrochloride, 
aminohydroxydiphenylamine from p-phenyienediamine and 
p - aminophenol hydrochloride, and diaminodiphenylamine 
from p-pbenylenediamioo and its hydrochloride. In the 
second case the p-phenyleitediamino may be replaced by 
p-amiuophenol aud the p-uminopbenol hydrochloride by 
p-phenylenediamine hydrochloride. Thereaction is, in each 
case, effected by heating the mixture for four hoars in a 
closed vessel on the oil-bath at 200° C. Reaction takes 
place much more readily and a better yield is obtained if 
an amount of water about 8—4 times that of the mixture of 
the two compounds be used. The yield is almost theoretical. 
The reaotion product contains a small quantity of liquid, 
but consists mainly of a white crystalline mass, which 
blackens rapidly in the air; it is difficult to obtain a white 
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final product even by drying «* vacuo. Mono-suhstitated 
diphenylamines can be prepared by this method by heating 
the hydrochlorides of aromatic amines, hydroxy amines, or 
diamines with aromatic hydroxyamines, diamines, or amines. 

—A. S. 

Aromatic Metadiamines; Condensation of -, with 

Chloroform. A. Weinschcnk. Chem.-Zeit., 1903, 27, 

[-]» l». 

An attempt was made to condense 2 molecules of an 
aromatic metadiamine with chloroform, and so obtain Aeri- 
dine Yellow. Reaction, however, only takes place in thU 
sense to a very limited extent. When the free diamine 
base was heated with excess of chloroform in an autoclave at 

_200 C. for some hours, a dark fused mass was obtained, 

which was extracted with hot dilute hydrochloric acid. (>n 
adding sodiutu chloride a dark-coloured substance separated. 
In the dry state this possesses a green metallic lustre and is 
easily soluble in water. From its aqueous solution, alkalis 
or sodium carbonate precipitate a brown ban*. It dyes wool 
directly a brown shade which is fist to light, acids, and 
alkalis—J. McC. 

Sulphur Dyestuff* [Red-Drown and Purple]. C. L. Barillct. 

Rev. lien, dcs Mat. Col., I9t»3, 7, [lj» 6— 10. 

In view of the fact that, when fused with sodium sulphide 
and sulphur, aroma*ic compounds of the most diverse 
groups yield dye-tuff derivatives, and that these in dyeing 
give widely different colours, namely black, brown, yellow, 
green, and blue, it is remarkable that red dyestuffs 
of this class should not as yet have been discovered. 
Reddish dyestuffs have, indeed, been obtained from the 
following compounds : a naphthylamme - uzo - a-hydroxy- 
naphthoic acid, n/.oxybenzene isonitroso-(a,a 4 )-dihydroxy- 
naphthalene - (o 0.) - dUulphnnic acid, trmiuo/i-amiuo-di- 
phenylatuiin*, trinitro- p - hydroxydiphcnylitinim' sulphouie 
acid/dinirrohydroxyphenyltolylamino carboxylic acid, 
hydroxyaminopheiiazinc,nnphthuziue, safran >1, ethosufranol, 
and sat'raniuone ; but their formation furnishes no elite as 
to the class of compounds which should be selected for the 
manufacture of red dyestuffs. As jMiitraniliiie is known to 
give a black, whilst its acetyl derivative gives a brownish- 
yellow sulphur dyestuff, the influence of other substituting 
.'roups attached to the imino radicle on the colour of the 
d\ esttiffs produced, was investigated. It was found that the 
formyl and benzoyl derivatives of /j-nitraniline yield a green 
and a yellow-green respectively; blacks are formed from 
both formyl- and benzoyl - m - nitraniline, as also from 
benzoyl - p - nitrodipheuylamine ; a brown from acetyl- 
w-nitrauiline and a yellowish-brown from acetyi-o-nitrani- 
line. Aitliough they do not offer any elucidation of the 
problem iu question, these results show the influence of the 
acetamino group in the production of brown dyestuffs. 
To test this further, 1.4-dincctainino, 1.4-diucetamiiio- 
2-nitro, and 1.2.4-triacetaminobenzeno were fusel with 
sodium polysulphides. Browns of similar simile and intensity 
were obtained in all three cases. Similarly, Thionine gives a 
black, and its acetyl derivative a brown, but the acetyl 
derivative of Safraoineyields a purple, while Safranine itself 
gives a black dyestuff —K. B. 

Dyestuffs } Some Natural -. L. Mnrchlewski. 

Her., 1902, 35, [20], -1338—434 4. 

1. Dyestuffs obtained by reacting with lsatin on Extracts 
of isatis tinctoria Hants — E. Sehunck has shown that the 
natural product yielding indigo is a glucoside, which under 
certain conditions decomposes into sugar and indigo. The 
author also suggested, and his view has sioee been confirmed, 
that vegetable indicau is a glucoside of iudoxyl, which on 
air-oxidation yields indigotiu. According to Beijeriuck all 
indigo-yielding plants do not contain au indoxyl glucoside. 
/ satis tinctoria contains iudoxyl In a free state, since by 
treating a hot aqueous extract of the fresh leaves of this 
plant with isatin, a reddish-brown precipitate is obtained, 
which is identical with indirubin, the red substance 
accompanying natural indigo. Schuuck, however, pointed 
out thut wt>ad extract does not yield indigo on air-oxidation, 
which it ought to do if it contained free indoxyl. If, how- 
ever, an alcoholic extract of the dried wood leaves, after 


distilling off the alcohol, be treated with isalin, a different 
product is obtained, which the author terms isatoeyaniu. 
It dissolves in glacial acetic acid with a blue colour which is 
fugitive, whilst indirubin gives a Magenta-eoloured solution. 
The chemical nature of the isatoeyaniu has not been deter¬ 
mined, but the substauce appears to possess a curtain relation 
to the product obtained by the action of isatiu on pyrrol in 
presence of sulphuric acid, and to the product obtained hy 
condensing isatiu and piperidine with acetic anhydride. 

2. Mcsoporphyrin and Phylloporphyrin. — The close 
chemical relationship of the dyestuff of the blood uud of 
chlorophyll is testified to by a number of observations, such 
as the empirical composition, the absorption spectra, ami the 
behaviour to bromine and nitric acid. Moreover, a base, 
l' s llj;,N, can be obtained from derivatives of both dyestuff’s, 
and on oxidation both hiematoporphyrin and phylloporphyrin 
yield the same acid, C\H h O.,, the anhydride of the tribasie 
luenmtinic acid. Further proof is ufforded hy comparing 
phylloporphyrin Mith mc-oporphyrin. The litter differs from 
hieinatoporphyrin in containing less oxygen. As might be 
expected, these two substances exhibit still closer similarities, 
as au examination of their spectra iu neutral and acid 
solution, and of their behaviour toward* bromine, shows. 

3. Absorption of the / Itra-eiolet Hays bo /tile Dyestuffs 
and Proteinvhrom. —All the blood dyestuff and chlorophyll 
derivatives are distinguished by the pioporty of possessing 
absorption bands in the extreme visible violet or the ultra¬ 
violet, and the relation of these to the bile dyestuffs by the 
conversion of baonutoporphy rio and phyllocyunin through 
lueinopyrrol into urobilin having been established, it might 
have been expected that the bile dyestuffs would show 
similar absorption hands iu the highly refrangible portion 
of the spectrum. Fxpeiintent, however, shows that the 
bile dyestuffs (bilirubin, urobilin) and proteinehrom, which 
stands in close relationship to proteinchromngcn, the pro 
sumable parent substance of the blood dyestuff, behave 
quite differently from the latter and from chlorophyll. 

—T. A U 

Diazo ('(impounds; The Hate of Decomposition of — —. 

Part l /. Diazo Compounds of (he Naphthalene Series. 

J. C. Cain and F. Nicoll. Rroc. Chetn. Sue., 18, [2*»8], 

244—245. 

Thk. authors have extended their researches on the decom¬ 
position of diazo salts (Trans, (.'hem. Soe., 19(12, 81, 1412) 
to those of the naphthalene series, and find that the reaction 
is a utiimoleeular one iu the case of the soluble diazo salts 
prepared from trie following amines: — 

1. a-Nitphthy laininc. 

2. 0-Naphthylamine. 

3. Xttphthylaminosulphonie acid, NH a :S() 3 H 1:3. 

4. »» >t •> *= 2:0. 

5. „ „ „ -2:7. 

0 . „ disulphonic acid, NII } :S0 4 II:S0,1! --=* 

2 :0:8. 

7. „ „ NH 3 :80 a ll:8<yr - 

2 3:6. 

8. Aminonaphthoidisnlphonic acid, Nil, : OH : 80 a H : 

SOjH - 1 : 8 :3:0. 

The unimolecular reaction, however, except in the case of 
Nos. 1,2, 4, 5,7, 8, is hindered, after a considerable amount 
of decomposition has taken place, by the formation of azo- 
dyestuffs, which is clearly shown by the rapid diminution of 

the values of C, calculated according to the equation \ log 

4 c 

— a* C (a constant). 

A - ,r x 

The measurements were made at G0° C., except in the case 
of No. 8, when the temperature was 80°. The diazo salts 
are thus very stable. 

In the case of the insoluble diazo salts obtained from the 
following amines :— 

9. Naphthylaininosulpbonic acid, NH 2 :SO a H «- 1:2. 

10. „ „ „ -Is 4. 

11. t, ft tt 53 l r o. 

12. Amidonaphtholsulphonic acid, NH a : OH : BO,H « 

2 : 8 : 6 . 
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the rate of decomposition it expressed by the equation 
® — K (a constant), x being the observed volume of 
nitrogen evolved in the time t. 

In each case, an azo dyestuff is formed towards the end of 
the reaction, shown again by the rapid diminution of the 
values of K. 

These diazo salts are very stable, the experiments being 
made at 70° or 80° C. 

In each case where an azo dyestuff is formed, the value of 
C or K is constant for a considerable period, showing that, 
although both naphtholsulphonic acid and diazo salt are 
present, no combination takes place during this period. 

The authors suggest that this interesting fact may be 
explained by assuming that hydrolytic dissociation of the 
diaxo salt is necessary before combination takes place ; in 
the above experiments, the diazo salt is not dissociuted 
fespecially in the presence of the free mineral acid, which 
has a retarding effect on the formation of an azo djestuff) 
until its concentration becomes considerably less. When 
this point is reached, the formation of an azo dyestuff can 
proceed. 

Purpurogallin. A. G. Perkin and A. B. Steven. Proc. 

Cliem. Soo., 18, [258], 253—254. 

Tits discovery of Nietzki and Steinmann (Ber., 1887, 20, 
1277), that purpurogallin, on distillation with zinc dust, 
yields naphthalene, has been confirmed. On methylatiou, 
purpurogallin gives a trimethyl ether, C 11 H 6 O a (OCH a ) 3 , 
orange-yellow needles, nt. pt. 171°—177' C.. which forms a 
mouoacetyl derivative, C a H 4 O a (OC 11 :i ) a . C a 11,0, needles, 
m. pt. 140°—143°, and by the action of alcoholic potash 
at 170 ° yields a crystalline acid, m. pt. 197°—199°. The 
latter, on distillation, is converted into an anhydride, 
m. pt. 164°—166°. By digestion with 50 per cent, potas¬ 
sium hydroxide solution, purpurogallin is converted into 
two isomerio compounds possessing almost identical reac¬ 
tions, to which the names purpurogallone and iso -purpuro- 
gallone have been given. 

Aniline Oil t Analyst of -, by the Volumetric Bromina- 

tion Method. W. Schuposchnikoff and B. Sachnovsky. 

See under XXIII., page 114. 

Nitroeo Group ; Determination of the -. C. Clauser 

and G. Schweitzer. 

See under XXlll., page 113. 

English Patents. 

Monobrom- and Dibromindigo, as welt as Sulphonated 

Monobromindigo; Method of Preparing -. A. llaht- 

jen, Hamburg. Eng. Pat. 21,040, Sept. 27, 1902. 

In addition to the methods already described in Eng. Pat. 
11,022 of 1901 (this Journal, 1901, 1205), the patentee 
now finds that mono- and dibromindigo, as well as sulpho- 
uaied broraimligo, are obtainable by acting with bromine 
or hydrobromic acid on Indigo or sulphonated Indigo in 
presence of chlorine. The reaction may take place with or 
without the ndditiou of n solvent or distributing medium. 
Sulphonated bromiudigo, when heated with sulphuric acid 
and water, is converted into bromindigo.—T. A. L. 

Indoxyi and its Derivatives ; Improved Manufacture 

of _O. Imray. From The Ba-le Chemical Works, 

Basle. Eng. Pat. 18,127, Aug. 18, 1902. 

As alkali salt of phcnylglycin, its homologues or deriva¬ 
tives, is heated to 200° C., out of contact with the air, with 
caustio alkalis and sodium oxide. Tire melt, after cooling, 
is dissolved in water, and yields Indigo on oxidation by 
means of a current of air. [See also Fr. Pat. 319,670; this 
Journal, 1902, 1528.)—T. A. L. 

Acridine Dyestuffs; Manufacture of -. 0. Imray. 

From The Society of Cheat. Ind. in Basle. Eng. Pat. 
15,659, July 14, 1902. ^ 

See supplements to Fr. Pat. 241,916 j this Journal, 1902, 
1528 and 1529.—T. A. L. 


p-Amidotolyl-p-Oxyphenylamine [Sulphide Dyestuffs}, and 
Dyestuffs theiefrom) Manufacture of —. K. B. Rans- 
ford. From L. Cassella and Co., Frankfort-on-Msine. 
Eng. Pat. 58, Jan. 1, 1902. 

The patentees find that although the manufacture of p- 
amino-p-hydroxydiphenylamine is a matter of some diffi¬ 
culty, its hitherto unknown homologue, p-aminotolyl-p- 
hydroxyphenylamine— 

1.2.4 NH a (CH a )C 6 H a .NH.C 8 H 4 .OH 1.4, 
can be readily obtained by oxidising equiraolecular propor¬ 
tions of p-amiuophenol and o-toluidine, and reducing the 
resulting product with sodium sulphide. The new base 
separates, in greyish-white needles, from benzene, and melts 
at 160° C. When fused with sulphur and an alkali sul¬ 
phide at about 120° C., it yields the leuco compound of a 
dyestuff which is precipitated from its solution by a current 
of air. The product is soluble in a solution of sodium sul¬ 
phide, and gives indlgo-hlue shades on uumordanted cotton. 

—T. A. L. 

Sulphide Colours from ffitrosotoluylenediamine; Manu¬ 
facture of -. It. B. Hansford. From L. Oassella and 

Co., Fraukfort-on-Maine. Eng. Pat. 2149, Jan. 27, 1902. 
See Fr. Pat. 317,936; this Journal, 1902, 1392. 

—T. A. L. 

Neto Azo Colouring Matters and Colour Lakes ; Produc¬ 
tion of -. J. V. Johnson. From The Badische Anilin 

und Soda Fabrik, Ludwigshafen. Eng. l’at. 4280, Feb. 
19, 1902. 

See Fr. Pat. 315,573 (suppl.) ; this Journal, 1902, 1451. 

—T. A. L. 

United States Patents. 

Yellow Acridine Dye, and Process of Making Same. 
O. Nastvogel, Elbcrfeld, Assignor to Farbenfabriken of 
Elberfeld Co., New York. U.S. Pat. 716,084, Dec. 16, 
1902. 

Acridine Yellow base is treated with an aqueous solution 
of formic acid, yielding, after drying, an easily soluble 
yellowish-brown powder, which dyes silk and tannined 
cotton greenish-yellow shades. It gives off formic acid 
when heated with sulphuric acid. —T. A. L. 

Disazo Dye, and Process of Making Same. P. Julius, 
Assignor to Badische Anilin und Soda Kabrik, Ludwigs- 
hafeu. U.S. Pat. 716,242, Dec. 16, 1902. 

Salicylic acid is chlorinated, nitrated, and reduced. The 
resulting p-chloro-o-amino-salicylic acid is diazotised and 
; combined with 1.6 naphthyiamme sulphouic acid (Clove’s 
acid). The product so formed is then diazotised and com¬ 
bined with fi-naphthol, giving a dyestuff for wool which, on 
treatment with potassium bichromate, forms deep black 
shades. (See Eng. Pats. 12,021 and 17,856 of 1901; this 
I Journal, 19t)2, 609 and 1024.)—T. A. L. 

Acridine Dye. C. L. Muller and E. Schmid, Assignors 
to Badische Anilin und Soda Fabrik, Ludwigshafen. 
U.S. l’at. 716,264, Dec. 16, 1902, 

Dr kstuffs of the acridine series are obtained by heating 
together a m diamine with phthalie anhydride in presence 
of a condensing agent. The product from m-tolylene di¬ 
amine and phthalie anhydride dyes tannined cotton yellow 
shades. On heating with hydrochloric acid it is decomposed 
into m-tolyleuedianiine and diaminodimethylphenyl acri- 
I dine carboxylic acid.—T. A. L. 

Azo Dye. C. Scbrauho and others, Assignors to Badische 
Auilm und Soda Fabrik, Ludwigshafen. U.S. Pat. 
716,289, Dec. 16, 1902. 

Diazotised aniline is combined in acid solution with 
1.8.4-umino-naphthol sulphouic acid, and the product is 
i subsequently combined in alkaline solution with diazotised 
sulphurous acid ester of 1.8-amino-naphthol. The dye¬ 
stuff gives black shades on wool, and when treated in the 
cold with dilute sulphuric acid (5 per cent. H a S0 4 ), does 
not give off sulphurous acid. If, however, the product be 
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boiled with an excess of sodium carbonate and subsequently 
acidified, sulphur dioxide is evolved. The sulphurous avid 
ester is the product obtained by acting with sodium bisul¬ 
phite on an aromatic diamine such as 1.8- or 1.5-naph- 
tbylene diamine, or a sulphonie acid of the same, or on 
m-tolylcne diamine. (See Eng. IV. 13, CU of l'.KX): this 
Journal, 1901, 117.i—'1- A. L. 

V-PREPARING. BLEACHING, DYEING. 
PRINTING. AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Mordanting Wool with ('krone; IMntirc Values of Various 

Assistants fat - s Kapff. l'arher-Zeit„ 1202, 13, 

[gOj, 313 — 313, and [21], 330—3:13. 
sjifiinti; lots of wool were mordanted with (i) I'd pot 
o.’nt, (of the weight of the wool) of potassium bichromate 
and 3 per rent, of laetolin ; (ii) as in (i). with the addition 
to the mordanting hath, after one hour’s boiling, of 1 per 
cent, of sulphuric acid; (in) I’5 per cent, of potassium 
bichromate, .'1 per cent, of vegetaliu, and 3 per cent, of 
arctic acid ; and (iv) 1*24 per cent, of potassium bichro¬ 
mate, 3 per cent, of lignorosin, and I per cent, of 
sulphuric acid (see this Journal, 1200, GuO ; lhtig, 33ft, 
1512, 7C2, and 1132). Each lot was next boiled for an hour 
with 3 per cent, of its weight of lactic acid, and 1 percent, 
of sulphuric acid, to secure the reduction of the chromic 
aciil present in it. All four lots were then dyed, and the 
dyeings compared. That obtained upon the wool mordanted 
according to formula (ii) was the deepest, the next in order 
being given by (iii), unit the palest by (iv). A determina¬ 
tion of tlie> chromium leit in the mordanting baths showed 
that this had been absorbed to the following extents .— 
In the ease of (i) HO. (ii) 100, and (iii and it) 00 per cent., 
corresponding respectively with consumptions of 1*2, 1*4, 
1 *33, and 1 • 124 per cent, of potassium bichromate. Lae¬ 
tolin, when employed along with sulphuric acid, reduces tbit 
chromic acid better than liguorosin, w hich, in turn, reduces 
more effectively than vcgetalin. The last, is superior, how¬ 
ever, to tartar in this respect. 

Approximately the same amount of chromium is depo¬ 
sit. 1 upon wool mordanted by means ot (u) 1*0 percent, 
of potassium bichromate, 2 percent, of laetolin and it*7a 
per cent, of sulphuric acid ; (/») 1 * 25 per cent, of potassium 
bichromate, 3 per cent, of lignorosin, and I per cent, of 
sulphuric acid : and (e) 1 * 5 per cent, of potassium bichro¬ 
mate, and 3 per cent, of laetolin. The cost of mordanting 
with (a) and (h) is nearly the same, but as the mordant 
produced by the former of these is-more completely reduced, 
the use of this is to be preferred. 

Influence of Oil on the Tenacity of Woollen Yarns and 
Tissues.—The presence of oil in woollen yarns and tissues 
is attended by an increase in their tenacity ; thus, a worsted 
yarn, which in the condition in which it was spun, required 
a load of 3*84 kilos, (mean of 20 tests) to bleak 20 threads 
of it, after extraction with ether, broke with 3*07 kilos., 
but. when re-oiled, resisted up to 4 * 10 kilos. Similarly a 
tissue which, taken directly front the loom, showed a 
tenacity of 4.4*4 kilos., for a certain length and width, had 
this reduced, when scoured, to 37*4 kilos, for the same 
length and width. 

Fffei l of Boiliny on the Tenacity of Woollen Tissues .— 
This was determined by the use of a specially woven tissue, 
consisting of stripes of 140 threads of worsted yam in the 
warp separated from one another by threads of cotton. 
The tissue was washed, strongly “ decatised,” to prevent 
shrinkage as much as possible, mordanted and dyed in various 
ways. It was then divided into strips of 140 threads, which 
were tested in a Schopper’s dynamometer Although 
felting was not apparent in the strips which had been 
submitted to prolonged boiling, the increase in tenacity 
whioh resulted during this can be explained only on the 
assumption that it occurred; thus, while an unmordanted 
and undyed strip of the tissue broke with a load of 31 *2 
kilos., a strip of the same dimensions, after being mordanted 
for l j hours, at a temperature of 100° C., with 1*8 per 
cent! of potassium bichromate and 3 per eent. of laetolin. 


and then being dyed for 1) hours at the same temperature, 
with 4 per cent, of Anthracene ltrowu in powder, and 10 per 
cent, of noetic acid, had a tensile strength equal to 83*7 kilos. 

The Testing of t’hrome-mordnntiuy Assistants. —Three 
pain of hanks of woollen yarn should be mordanted, three 
hanks by the method and materials in use, and three by 
those which it is proposed to substitute fin* them. One pair 
of these should la* treated w ith lactic -acid and stilplmrio acid, 
and tiien deed with Cochineal t2*‘ per eeut.1. This wilt 
serve for a quantitative estimation of tin* chromium fixed. 
Another pair should lie dyed with H.emuteln m* llaumi- 
toxylin fir u qualitative test. The remaining pair can 
be died with a combination ol Ali/'U'in ilsestutls and 
used for tests hv rubbing, milling, m id, light-exposure, ate. 

—K. II. 

Jndia-Hntfher Thread. C. 11 Weber. 

See under Mil I. C.,paye 104. 

Kxut.tsii 1’atknts. 

Silh ; P reparation of t ollodion foe Manufacture of Ar- 

t./trial -. ,1. 1 bulge, llesaiiemi, Trance. Hug. I*at. 

24711. Jan. :»>, TJ02. 

St-it r.S. Tat. <! 22 ,le.*>; ibis Journal, 1U02, 771. 

— 1 . Y. 11 . 

Ulcarhinyret tain Te elite Fabrics and fibrous Material p 

/Voces# of and Apparatus for - .1 V». W. Shaw, 

Koclidale. Kng. l'at. 24,338, llee. 12, 1201. 

Tkxtu.k materials containing wool or other animal fibres, 
after being scoured und washed in the usual way, and being 
freed from excess of moisture with tu ne than usual care, 
ate packed or wrapped round a perforated cylinder, anil 
are thus brought into a dosed cliumhcr connected by 

means of a pipe with a iminim pump. Here they are 

treated witli sulphur dioxide A gus-formitig or gas- 
expanding ehamher is interposed between the cylinder 
containing the liquid sulphurous acid nud the vessel 
containing the material to be treated. The air is exhausted 
from such chamber, then the sulphur dioxide is allowed to 
pass into it till a pressure of about one atmosphere is 

attained, ami the gas is finally led into the bleaching 

ehamher, which has previously been deprived of air. 
“ The complete bleaching process " consists in passing 
the textile materials through a dilute solution of sodium 
sulphate, to which a little Acid Violet N or “ solution of 
indigo ” is added, before treating them as described. 

—K. B. 

Trmluriny Talterns [by < 'arhonisiny\ on Fabrics. T. 
Jegler, Oflingen-oii-thc-llaunbe, Germany. Kng. l’at. 
21 f .3, Jail, 27, 12112. 

Si r Kr. Tat. 318,427 id 1902 ; this Journal, 1902, 1431. 

—K. B. 

Siziny and Fiuishiny ( 'niton, Linen, and the like Fabrics, 
T. Aspinall, lkillou. Kng. l’at. 2447, Jan. 30, 1902, 

Srxiu n or flour is suspended in water and gelutinised with 
caustic soda or potash. An acid or suitable salt, e.y., 
sulphuric acid or magnesium sulphate, is then added to 
neutralise the alkali, followed by an addition of soap, oil, or 
tallow. Magnesium chloride, zinc chloride, and chiua clay 
may also be added. The mixture is employed in the usual 
manner in sizing or finishing cotton and linen fabrics. 

—K. II. 

Printing on Fabrics, tfc. ■, Preparation and Use of (dolours 
\ for Chemical -—. !’. Jochum, Karlsruhe, Germany. 

Kng. Tat. 24,008, Dec. 14, 1902. 

Agah-aoar and animal size hardened with a little formalin 
are used for thickening colours for printing as the resulting 
jellies do not give up their colours to cold water, so, if 
printed on a textile fabric and steamed, the colour is 
absorbed by the fibre. Such jellies are mixed with a fatty 
substance like boiled linseed oil before being printed, ami, 
after the steaming, the fatty nutter can be removed by 
i suitable solvents. A method of using the new thickening 
: material for obtaining a colour reserve is given.—L. G. R. 

» 
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Dyeing and Finishing Processes [Employment of Casein] ; 

Impts. in -. It. N., J. II.,and F. K. Carmichael, Pans. 

Eng. Pat. 22,095, Oct. 10, 1902, 1531. 

Raw. span, or woven textile materials are <lycd, finished, 
and, it desired, also weighted, in a single operation, by the 
application to them of neutral or acid solutions of casein, 
with which soluble or insoluble colouring matters, and, when 
weighting is to be accomplished, kaolin, See. are mixed. 
For example, for a silk finish, casein in the form of powder 
is soaked in a 2 por cent, solution of glycerin, 2—5 per 
cent, of lactic acid is added, then a suitable proportiou of a 
weighting agent, and, finally, a dyestuff, e.g., one that can 
be used in an acid bath. A reaction takes place, it is stated, 
between the ingredients of the finishing mixture, which 
enables after-treatment with such compounds as formalde¬ 
hyde, tannic acid, and alum, Sic. to be dispensed with. 

—E. U. 

Casein [for Calico Printing ] ; Insoluble -, and Process 

of Producing same. 11. V. Dunham, New York. Eng. 
Pat. 19,090, Aug. 30, 1902. Under Internal. C’onv., 
Sept. 28, 1901. 

Sun 11.S. Pat. 095,198; this Journal, 1902, 547.—J. F. B. 
U.MTEii States Patents. 

pillions Material; Method of Spinning or Twisting 

Artificial -. 11. VV. Strehlenert, Djiirsholiu, Sweden. 

IJ.S! Pat. 710,138, Dee. 10, 1902. 

AKTimciAr, textile fibres are twisted by injecting a solution 
of tho material into a coagulating liquid, which is rotated 
continuously whilst travelling with gradually increasing 
speed in the same iliieetion ns the fibres. The discharge 
orifices of the material lire situated in the conical portion 
of a circulating vessel. A jet of fresh coagulating liquid is 
fed tangentially into the conical portion above the discharge 
orifices, restoring the exhausted liquid and pelting up a 
rotation in the vessel, the liquid then travelscs the tubular 
portion of the vessel together with the filaments, anil the 
exceBs.ls drawn off whilst the remainder is returned. 

—.1. F. 11. 

Cellulose; Manufacture, of Filaments from -[F/*™.st]. 

C. II. Steam, Loudon. U.S. Put. 719,778, Dec. 23, 1902. 

The initial solution of viscose (see this Journal, 1899, 136) 
is nged to a suitable extent, in order to obtain a substantial 
predominance of the cellulose ingredient remaining in 
combination. The product is then dissolved in an alkaline 
solution, and the fluid is spun into filaments in the usual 
way.—J. F. 11. 

Dyeing; Apparatus for -. J.A. Willard. Chattanooga. 

Tenn., Assignor to Vacuum Dyeing Machine Co. 
ll.S. Pat. 715,719, Dec. 9, 1902. 

Improvements in apparatus are claimed for dyeing varus, 
hosiery, &e., in such a manner ns to prevent the 
material coming in contact with the air until the colour is 
completely fixed. The fabric or yarn is placed in u 
cylinder and the die liquor is forced through it; after 
dyeing, the material is washed in the same manner. The 
process is useful for sulphide dyestuffs.— L. G. 11. 

French Patents. 

Cot top and Cotton Goods [ Fireproofing ] ; Treatment of 
—, to render them less Inflammable. XV. II. Pet kin, 
Jr., and Whipp Pros., and Todd, Limited. Addition 
dated April 1, 1902, to Fr. Pat. 316,300, Nov. 27, 1901. 

An extension of patent giving a list of substances which 
may be used either alone or in conjunction with tungstate 
of soda to render cotton less inflammable. (See also Eng. 
Pats. 9,695, 23,556, and 23,557, 1901; this Journal, 1902, 
857 1531.)— L. G. R. 

Dyeing Machine. E. Holland. Addition, dated March 29, 
1902, to Fr. Pat. 310,512,,Dec. 3, 1901. 

A more detailed claim for the use of the previously patented 
machine ; this Journal, 1902 1 '33,—L. G. H. 


Jlydrosulphite Vat. lladiscbe Anilin und Soda Fabrik. 

Fr. Pat. 820,509, April 19, 1902. 

The vat is applicable to dyeing indigo cn wool and avoids 
the destructive action of fixed alkalis upon animal fibres. 
A solution of solid hydrosulphite is made with the addition 
of a given quantity of muslin soda, the indigo is then added, 
together with starch, glue, gum, or the like. The woollen 
material is now entered and a quantity of ammonium 
chloride added, the dyeing operation then proceeding as 
usual.—L. G. H. 

VII.-ACIDS. ALKALIS, AND SALTS. 

Sulphuric Acid Manufacture; The Fan in -. 

G. l’etschow. Zeits. angew. Chcm., 19C-3, 10, [1], 12—14. 
With regaid to the use of the fan in the chamber process 
(this Journal, 19u2, 102(1), the author points out that 
experiments with au earthenware fan were actually made 
as fur bach as 1898, at Davidsohn’s works at Dautsic, at 
the suggestion of Fr. Hode of Dresden-Blasewitz. The 
outside measurements of the fan were 132 by 0-75 m. in 
height, 1'3 m. The inlet and outlet pipes were 20 cm. 
iu diameter, the diameter of the fan was 60 cm., and its 
speed 1200 revolutions per minute ; its free delivery being 
estimated as 112 cb.m, per minute. The steel axle was 
protected from corrosion by earthenware coverings. The 
fan was placed between the Glover and the first chamber; 
it stood in a leaden plate to catch any acid drainings, and 
the pipes from the Glover and to the chamber were not 
rigidly connected to it, but by acid seals, so that tho 
vibration of the fan was not communicated to them, lly a 
system of valves, the working of the chambers could be 
eairied ou either through the fan or by direct connexion 
from Glover to chamber. The fun was hopelessly 
inadequate: while it was iu use there was continual 
pressure in the pyrites burners, and the working of the 
chambers went down for want of oxygen. Moreover, the 
fan suffered severely ; many of the blades broke, and other 
damage was dene, chiefly on the Glover side, where the hot 
gases come in contact with it. This high temperature of 
the gases also worked disadvantageous^ in the mseof a 
lead fan in the same position in another system, from which 
the author obtained results, better indeed thau those from 
the earthenware fan, but far from satisfactory. For this 
reason it seems impracticable to place a fan (especially an 
earthenware fan) between the burners and the Glover, or 
even between the Glover and the first chamber ; and yet the 
further away from the burners the fan is, the less use is it, 
for the gases should be driven, rot sucked, through the 
chambers.—.1. T. 1). 

lltcachmg Powder : The Formation of -. F. Wintrier. 

Chein.-Zeit., 1902, 26, f to4J, Hep. 353. Zeits. anorg. 
Ghent., 1902, 33, 161. 

The results of the research are stated us billows : — 1. Drv 
chlorine has no action on dry calcium hydroxide. 2. Anv 
bleaching powder formed, is due to chlorine water being 
obtuiued ns an intermediate product. 3. Chlorine water 
oousists of hvpochlorous acid and hydrochloric acid, which 
in the sense of tbe law of mass action, balance one another. 
4. Bleaching powder has not a simple formula, but is u 
mixture of substances. The excess of one or tbe other 
depends upon the conditions of chlorination, vi on tbe 
temperature, amount of water present, and the speed of the 
current of ehloriuc. 5. Bleaching powder contains basic 
calcium chloride and basic calcium hypochlorite as stable 
constituents. 6. The decomposition of bleaching powder 
into chloride ami oxygen depends upon the amount of 
hydroxyl present. The decomposition into chlorate and 
chloride takes place iu the presence of bvdrogen ions. 

—F. S. S. 

Eniilish Patents. 

Sulphuric Acid and Sulphuric Anhydride; Improved 

Manufacture of -. O. Imray, London. From 

Farbwerke vorm. Ifeiater, Lucius, und Brfiuing, Hochst 
a/M., Germany. Eng. Pat. 3161, Feb. 7, 1902. 

See Fr. Pat. 318,932, Feb. 81, 1902 j this Journal, 1902, 
1454E. 8. 
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Platinum used in Catalytic Processes [Sulphuric An¬ 
hydride Manufacture'] ; Method of Restoring the Activity 

of -. (>. loirav, London. From Farbwerke vonn. 

Moister, Lucius mid Pruning, Hochst a M., Germany. 
Eng. Pat. 4026, Feb. IT, 1902. 

See Fr. Pat. 318,*61 of 1902; thU Journal, 1902. 11»4. 

— K. A. 

Hydrocyanic Add from Ferrocyanides; Process and 

Apparatus for Obtaining -. (». Craig, Glasgow. 

Kng. Pat. 21,436, Dec. 5, 1901. 

An alkali or alkaline-earth ferroeyanide ( c.g ., sodium 
ferroeyanide or its equivalent). L part, is distilled with 
sulphuric or hydrochloric acid, 6 to 10 parts of real acid, 
and 50 to 60 parts of water, the temperature of the reflux 
condenser being kept at about 4tU ( —*1. J'\ H. 

Hydrocyanic Acid ; Production of -. W. Feld. Lin/ 

a, Rhein, Germany. Kng. Pat. 21,920, l)tc. 6, 1901. 
Matkp.i%lh containing insoluble iron-cyanogen eoiupomids 
are made alkaline bv treatment with an alkali or alkaline 
earth, the excess of alkali is neutralised by the addition of 
an excess of salts of such metals as magnesium, aluminium, 
zinc, or manganese, the oxides or carbonates of which do 
not precipitate mereurie salt-. The solution so obtained is 
then boiled with a mercuric salt, and the mercuric cyanide 
is decomposed by distillation with an acid. The residual 
mercury compound is then regenerated by treatment with 
an oxidising agent such a- bleaching powder, the iron 
compounds being precipitated by means of lime. (See 
also Kng. Par. 24,901, 1901 ; this Journal, 1902, 1553.) 

-J. F. II. 

('auntie Soila ; Manufacture of -, and Treatment of 

Lime Sludge produced in su-h Manufacture. J. T. A. 
Walker, London, and .1. T. Steele, Addisuombc, Surrey. 
Kng. Pat. 25,88o, Dee. is, 1901. 

Tiik lime mixer is combined with a column having a series 
of progressively fin«*r gau/e screens, through which the milk 
of lime passes upwards, agitators bt irig arranged in each 
compartment. From near the top of lie? str lining eohnnn 
the milk of lime passes into the e mi ticising vessel, charged 
with sodium carbonate solution. Aftei the canstieised 
soda solution and washings are run off, carbon dioxide gas 
v. introduced, and then calcium chloride solution, from the 
vessel in which the carbon dioxide was generated, and the 
solid matter of the sludge (essentially calcium carbonate) is 
separated from the liquid portion by a hydro-extractor 
Magnesium chloride, or aluminium sulphate, may replace 
the calcium chloride used in I he process. A modified form 
of the straining column is described, in which a jigger 
movement is imparted to an clastic material connected to 
the screens, by the vertical movements of a non-rotatabh 
-baft, agitators being dispensed with.—E. S. 

Sodium Suiphu'c and Hydrochloric Acid ; Manufacture 

of -. II. If. Lake, London. From K. Urdiler, 

Oftenb ach-on-Maine, Germain. Eng. Pat. 2856, Feb. 4, 
1902. 

Si:k Fr. Pat. 318,386, Feb. 4, 1902; this Journal, 1902, 
1431.—K. S. 

United States Patents. 

Sulphuri - Acid : Method of Manufacturing -. N. I\ 

Pratt, Atlanta, Ga. U.S. Pat. 715,142, Dec. 2, 1902. 

In the manufacture of sulphuric acid by the chamber 
process, t)i Q gases in the chambers, the towers, or any of the 
flues or conduits are cooled by surrounding these chambers, 
flues, &c.. with a cooliDg medium, whereby the gases are 
cooled without coming directly in contact with that cooling 
medium. The hot uncombined gases, after leaving the 
chamber, are also cooled, and are then passed again into 
the chamber, together with freshly’ generated gases. 

—A. S. 

Caustic Soda; Apparatus for Producing -, hy Elec¬ 

trolysis. E. A. Allen and H. K. Moore, U..S. Pat. 
710,804, 1902. 

See under XI. A., page 99. 


' Cases [containing Sulphur Dioxide] ; Concentrating 

-. II. A. Fraaeh, New York. U.S. Pat. 713,778, 

Dee. 16, 1902. 

Tiii: object of the invention is to obtain sulphur dioxide 
in a concentrated condition, suitable for the manufacture 
of sulphuric acid or anhydride by the contact process. 
The guses, as they come from the pyrites hurnor, nre 
washed and cooled, and subjected to pressure in contact 
with water already saturated with sulphur dioxide at atmo¬ 
spheric pressure; the gases are then washed under pressure 
with fresh water, and the surcharged solution is reduced to 
atmospheric pressure, the gas evolved being stored, or at 
once utilised. The surplus solution of SO, is taken to 
an evaporating apparatus, where it is heated, and the SO., 
evolved, is returned to the absorber.-—E. S. 

Sulphite Compounds ; Process of Making -. 

II. II. Wing, New York. IT.S. Put. 7*10,330. Dec. 16, 1902. 

The hydrate of an alkaline earth is subjected in presence 
of water to the action of gases containing sulphur dioxide 
whereby a normal sulphite is produced, which is then freed 
from the water accompanying ir. Subsequently the normal 
sulphite i- suspended in water and again treated with sulphur 
dioxide to form the acid sulphite. The first part of the 
operation is performed wherever waste ^ulphur gases are 
available, whilst the monosulphite is treated at the pulp 
mill at which it is to he used. (See I S. Pats. 690.502, 
690,593, 712,225, 712,226, 7 I 1.9* I ; this Journal, 1902, 
251, 1531, and I9t»3, 26.)—I. F. H. 

Sodium ( 'yanidc ; Method of Making -. F. Koeskler, 

Frunkfbrt-ou-the-Maine, Germany Assignor to The 
Roessler and llus-lacher Chemical t o., New York, 
U.S. Pat. 716.350, Dee. 16. 1902 . 

Tins is a divided patent; see U.S. Pat. 711,910, Get. 21, 
1902; this Journal. 1902, J53I. Hydrocyanic acid gu- is 
pas-ed into an ab-orher containing a concentrated solution 
of caustic soda, at a temperature exceeding 33 ' C , at or 
above which temperature, when a certain proportion of the 
gas has been nhorhed. anhydrous sodium cyanide falls as a 
crystalline powd r. (See also U.S. Put. 708,079 ; this 
Journal, 1902, 1232.) -K. S. 

F ken at Paten is. 

A dne Acid; Manufacture of -. \V. (Lfivald. Ad* 

diltotj, dare I April 9, 1902,'to Fr. Pat. 317,5 11. Jan. 4, 
1902. 

The process for the manufacture of nitric acid by passing 
a mixture of ammonia and air through heated contact 
material, described in the main patent, (see Eng. Pat. 
698, 1902 ; ibis Journal, 1902, 548), receives the following 
additions:—The air inu-t be in considerable excess; the 
temperature of reaction must exceed Jot) the passage 
of the gaseous mixture must be as rapid as possible, and 
the gases are previously heated by means of the hot gases 
emerging from passage through the contact material. The 
: apparatus con-ist* of an open tube, charged at one end with 
the contact material (preferably a combination of platinum 
with platinum -ponge), fixed air-tight in a cylinder with 
its open end projecting ; the cylinder has an aperture close 
to the exit end for admission of the gaseous mixture, which 
thus passes along the sides of the tube before entry through 
the end containing the contact material; the gases, strongly 
heated by the reaction, heat the tube o:i their passage 
outwards, such heat, being in part taken up hy the entering 
i gases.—E. S. 

Ferric Sulphate and Metal Sulphates ; Proeessfor obtain - 

ing -, from Iron Pyrites and other Sulphide Ores. 

O. Meurer. Addition, dated March 2 4, 1902, to Fr. Pat. 

1 295,379, of Dec. 18, 1899. 

1 The process given in the main patent (see Eng, Pat. 23,664, 
1899; this Journal, 1900, 901), is modified by the use of 
partially roasted instead of fully roasted ores, and hy the 
substitution of alkaline-earth sulphides (which may bo 
obtained by heating the corresponding sulphates with 
carbon), for alkali sulphides.—E. S. 

D S 
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Reducingj Product [ Hydro sulphite'] ; Preparation of a 

“ New ”-. L, Descamps. Fr. Fat. 320,227, April 5, 

1002. 

Skk Eng. Fat. 8304, April 9, 1902; this Journal, 1902, 
1533.— F. S. 

Substances; Treatment of ——, by means of Nascent 
Carbon Dioxide , to produce a ( 'hemicat Reaction [ Borax 
and Doric Acid], The Smethurst Furnace and Ore 
Treatment Syndicate, Ltd. Fr. Fat. 320,249, April 7, 1002. 

Sek Eng. Fut. 16,506, 1001 ; this Journal, 1902, 970. 

—K. S. 

Solutions; Process of Simultaneous ( 'oncentration and De¬ 
composition of - into their Constituents. C. Schmitz. 

Fr. Pat. 320,606, April 23, 1902. 

Thk solution, such as for example, an aqueous saline 
solution, is cooled to nearly its freezing point, and is then 
sprayed into a current of air. cooled considerably below 
tne temperature of congelation of the solution in question, 
the finely-divided particles being carried forward by the 
air current over it series of vessels arranged in successive 
order, which vessels receive the falling particles according 
to their specific gravity, the heavier crystals or liquor falling 
into the nearer vessels, and the lighter into those beyond. 

—E. S. 

VIII.—GLASS. POTTERY, ENAMELS. 

Glass! Decolorising -('. Jung. Sprcehsaal,35, [43], 

!<;:«>, anil [IS], 1709. 

It has recently been proposed to iulil arsenic in powder to 
the charge of glass metal j but the author points out that, 
in such event, the whole of the arsenic would be volatilised 
by the time the charge had fused, whereas in the ordinary 
practice of throwing a lump of arsenic into the molten 
mass, the ensuing volatilisation produces ebullition and a 
thorough admixture of the arsenic with the glass, without 
any risk of contamination from the iron blowing-tool, 
otherwise necessary. It is further remarked that the 
pots containing an admixture of arsenious acid do not 
immediately attain the volatilisation temperature of the 
latter (218° G.) when placed in the furnace and, therefore, 
the arsenic subsequently volatilised from the central portion 
of the charge mustlpass through the already molten stratum 
and facilitate fusion, at the same time ex-erting a favourable 
influence on the colour of the glass. That this liberatiou of 
arsenic is protracted, is evident from the continued escape of 
the bluish-grey vapour of arsenic front the furnace.—C. S. 

F, Not, tan Patent. 

Glass; Producing Pure Gold-ruby ——, for Pressed, 
Blown, and Moulded Glasswares. li. Zsigmondy, Jena, 
Germany. Eng. Pat. .'>242, March 3, 1002. 

Ski: U.S. Pat. 703,612 ; this Journal, 1902, 1027. 

—J. W. It. 

United States Patent. 

Enamels and Glazinys, White and Coloured -. 1!. 

Rickmann, Kalk, Germany. U.S. Pat. 710,106, Dec. 10, 

1002. 

Antimony is added to the glaze in the form of sodium 
antimoniate, 7 to 10 per cent, being added for a good and 
durable white enamel.—J. VV. H. 

French Patents. 

Glass i Process and Apparatus for the Manufacture of 
i n—, by Drawing. E. Foureault. Fr. Pat. 320,631, 
April 24, 1902. 

The glass melting-pot is formed with a fore-hearth, with a 
suitable float resting upon the surface of the liquid glass in 
it. This float has an aperture corresponding in shape to 
that of the article to be produced, the aperture only allowing 
the passage of glasa when the floa|pts slightly depressed. 
An iron plate or ring, &c. (according to the shape of object 
to be made) is lowered into contact with the glass flowing 
through the aperture. The iron is then raised steadily in a 


vertical direction, whereupon the viscous glass adhering to 
the iron will be drawn out to any desired length, having 
in transverse section the shape of the irou support, and that 
of the corresponding aperture in the float. A current of 
air is directed on the glass as it is raised from the pot, so as 
to cool and solidify it. An arrangement is also described 
for drawing the glass horizontally to an indefinite length. 

—W. ti. M. 

Tib s Laminated with Different < 'olours or Substances: 

Manufacture of -. Sue. Anon, ties Carreuux et 

l’roduits t Vnamiii ui'~ du < hiuiay. Fr. Pat. 320,090, 
April 1, 1902. 

A .Miiur.D with a movable bottom is made to slide along a 
fiat plate with tlie aid of guide rails. At a certain point it 
passes over a perforation through which a plunger capable 
of accurate adjustment of stroke is passed. With its aid 
the bottom is raised to any desired height, and a given 
thickness of any material may be moulded; the plunger 
may then hr lowered by a pro-determined amount, and a 
second layer of the required thickness is moulded on the 
top of the first, and so on, until the lamime are completed, 
when a closely-fitted plug is placed on the top, and the 
mould with its contents is slid along the table to a press. 

—W. G. M. 

Cast or Moulded Objects; Manufacture of -. llrown. 

Fr. Pat. 320,141, April 2, 1902. 

See Kng. Pat. 8431, 1901 ; this Journal, 1902, 973. 

—W. G. M. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

Bricks of Lime and Sand ; Testing ——. li. Soger and 
E. Gramer. Thonind.-Zeit., 26, I 131 J. 1757. 

Tests made with a view to ascertain whether any relation 
exists between the two methods of performing the compres¬ 
sion strength tests on lime-sand bricks, i.e., on half bricks 
ami cubes respectively, furuishod negative results, the 
ratios found, fluctuating between 100: 7*9 and 100:88. 
These results compared with the actual porosity (total 
cavities) of the bricks, appear to confirm Gary’s opinion, 
that the strength of these bricks is chiefly due to closeness 
of texture. The authors, however, believe that this solidity 
is acquired chiefly through the action of the steam pressure 
applied and the time of exposure thereto,—C. S. 

Hydraulic Cements; Constitution of -. S. B. New¬ 

berry and M. -M. Smith. (.'cment and Engineering News 
(Chicago), 1902. 

Further experiments have been made in continuation of 
previous work by W. B. and S. li. Newberry (this Journal. 
1897, 887—893... The results obtained are summarised as 
follows:— 

Tricaleium silicate, SCaO.SiO-, prepared by calcining 
at a white beat, an intimate mixture of extremely finely- 
divided calcium carbonate and silica, is of ‘‘ constant 
volume,” has the specific gravity, 3-055, and is free from 
uncombined lime and silica. It shows imperfect harden¬ 
ing properties, probably owing to its porosity and the large 
amount of water required to produce a plastic paste. 
When fused by means of the oxy-hydrogeu flume, it forms 
a doubly-relnietive mass with rectangular cleavage, of 
specific gravity 3-022. The fused substance when ground 
to powder and mixed with water, sets slowly, is of constant 
volume, and hardens as well as the best 1‘ortland cement. 

When mixtures of calcium carbonate and silica are 
heated for two hours at u red heat, basic compounds are 
formed, and some of the silica remains uncombined, unless 
at leust 2i molecules of lime are present to one of silica. 
For example— 

CaO + SiO a gives di-silicate and free silica. 

2CaO + Sit), gives a substance containing 2-7 CaO to 
lSiO. and free silica. 

2|CaO + SiO a and 3CaO + Si() 2 give free lime and 
‘no uncombined silics. 

At a white heat, the mono-, di-, and tri-silicate mixtures 
become completely combined. 
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The umouut of water with which a given cement will 
enter iota chemical combination i» a gi\«n time, depend* 
upon mechanical conditions, and varies with the porosity 
of the uin«8. In a dense briquette, the amount may be as 
low us 10 per cent, after one year in water, or, in the case of 
the same cement suspended in a large excess ot water, it 
may reach 27 per ceut. Apparently, therefore, but little 
light on the nature of the reaction* which take place in 
hardenin'' can be obtained b\ determinations of water 
absorption. 

< In suspending finely-divided eulcinm silicates in sullieient 
water to dissolve all the lime present, the residues are 
somewhat indefinite in composition, and continue to lose 
lime on prolonged action ; they have, however, approximately 
the following composition :— 

Tri-silicate, not fused, 2 d and 9J days,at) . 28 it L.olid ). 
Tri-silicate, fused, do and 228 days, L.lld). 

J)i silicate, quenched and dusted : Kcsidue ot 'nine com¬ 
position as original substance, and only slightly 
hydrated. 

Tile fused tri-silicate when treated for :I0 days with an 
amount of water insufficient to dissolve nil the lime present 
( 100 e.e. to 5 grins.), and then treated with sugar solution 
for 29 mid 186 days, gives residues, the composition of 
which is approximately 3<\t<).2Si< ),.311.0 and 3 Cat ). 
2Si()j.till.<), respectively.—A. S. 

Lime in Mi‘ lures of Lime and Sand. ; Determination 

St c under X X111., pa ye 111. 

K\ousu Fvtkst-. 

Wood Presercinq and Pin proofing. T. L. Ferrell, 
Philadelphia, Fa. ling. Fat. Sdo, Jan. 11, 1902. 

M;e ir.S. Fats. 695,071), 095/178, and (>95,450 ; this 
Journal. 1902,615.—J. \V. 11. 

Mayra site Goods ; Method of Treating Magnesite in Hu 

Manufacture of Bricks anti the tike. -. L. Williams. 

Siockton-onTecs. Fug. Fat. 1998, Jun. 25, 1902. 

Thu raw material is moulded direct into brick*, which are 
then kilned at a high temperature. They may then be. used 
ii places where they will not be exposed to heavy pressures. 

1 ♦or other purposes, they are crushed, the powder 
tlu . either being used for furnace-bottoms, or for making 
stoppers, nozzles, or for magnesite paint or moulding, 
^cc. t or the crushed brick is mixed with a special setting or 
binding agent, consisting of finely-ground crude or seini- 
culeincd magnesite, clay, water, hydrochloric acid, and fluor¬ 
spar, witn or without a resinojia or adhesive vegetable 
substance, and the mixture is then burnt. -W. G. M. 

/tricks .- Man vfad art of A riificial Slone. Building /Hocks, 

- -and the like. G. ('. Marks, London. From C. 

French*, Berlin. Kng. Fat. 3364, Feb. 10 , 1902. 

Glazed facing-stones are made by steam-hardening cal¬ 
careous stones, or a moulded mixture of lime and ‘-and, 
adding the glaze and then firing. Or the mixture of lime 
and suud is only treated with steam sufficiently to allow of 
the mass being worked by band, whereupon the stones or 
forms are glazed and burnt. < »r again, after steam-harden¬ 
ing, the stones may be baked, then glazed and re-baked at a 
suitable temperature.—W. G. M. 

//ricks, Fire-proof; Manufacture of -. (». C. Mark*. 

Loudon. From ('. Fivriehs, Merlin. Fog. Fat. 4917, 
Feb. 26, 1902. 

M.vssk? of Diune-stone or fire-bricks, after moulding, arc 
treated by steam in suitable vessels until they are so far 
hardened that they can he readily transported to the kiln 
for burning without danger of injury to their structure. 

—W. G. M. 

Kilns for Burning Portland (foment. Lime, Marl, Mag¬ 
netite, and the Like. F. Theurer and II. C. Hansen. 
Wiener-Neustadt, Austria. Kng. Fat. 26,214, Dec. 23, 
1904. 

The kiln has three superposed parts :—a pre-beating 
chamber above, leading directly to n sintering chamber in 


the middle which, in turn, leads to a wider cooliug chamber 
at the bottom. Gas producers arc arranged within the 
masonry of the kiln, around the sintering chamber, the 
producer gits from them being delivered downwards through 
flues into the domed space at the ton of the cooling chamber ; 
lu-re it mixes with air uud burns. The waste heat from the 
sintering ctmmlwr assists the action of the producers, and 
the gas is delivered at a high temperature. — W. G. M, 

Unitki* Srvi’KN F.vtiivi. 

l/n'ck-Dncr. J. Starkly, Minerxa, Ohio. 

F.S. Put. 715,314. Dec. 9. 1902. 

Tin- bricks are carried upon trucks run upon lines, into a 
series of parallel tunnels, each capable of being closed on 
all side*. Below the tunnel* are flues forming separate 
channels connecting a horizontal furnace flue in trout of the 
series of tunnels and at right angles to their principal axe*, 
with a similar chimney Hue parallel to it at the hack of the 
tunnels. The connecting Hues are parallel with the main 
axes of the tunnel, and are placed (say three in number) 
beneath each tunnel, each one connected with the tunnel by 
a number of apertures so capped that smoke cannot gain 
access to the bricks from the flues. Tin* several Hues are 
controlled by dampers, so that any set ninv be disconnected. 

—W. G. M. 

Fukncii Fukvis. 

Lane, (’e/nrnt. Blaster*, frc. ; {llhclric'] l*roress and 

Apparatus for I he Manufacture of -. F. Glerc and 

M. Koechlin. Fr. Fat. 320.256, April 7, 1902. 

A kii.n is heated electrically by a grid of iron bars making 
connection between two transverse copper conductors joined 
up to an alternating current circuit. The furnuco may 
consist of superposed stage.*, each with an electric grid 
forming the tioor, or of an inclined channel divided into 
compartments with a fan-shaped grid on the floor of each, 
so arranged with flic narrower part at tlm higher level 
that the particles of the charge do not tend to clog the 
grill ; or, a furnace of the latter type may have the 
grid only in the rent tv compartment, whilst the floors 
of the uppermost ami lowest are formed of pipe* coinmtud- 
cating, so that the waste heat, from the charge (heated 
electrically in the middle compartment) is conveyed from 
the lowest to the uppermost compartment, and is thu* 
available for pre-heating the charge*—W. G. M. 

Slag Cement; Manufacture of -. Itiisager. 

Fr. Fat. 320,310, April 5, 1902. 

Tim slag is granulated and, without drying, is crushed with 
water to the consistency of a thick paste. It is mixed with 
limestone or lime either before or after crushing, and the 
mixture is dried, kilned, and powdered as usual.—W. G. M. 

X.—METALLURGY. 

( 'upriferous Gold Ores ; Treatment, of -, by Cyanide of 

Potassium. L. Janin, Jr. Fug. and Mining J., 1902,74, 

[25j, 816. 

'fin-; author discusses the merits of three methods of tieating 
cupriferous gold ores ;— 

1. Leaching by sulphuric acid preparatory to cyanide 
treatment. This’method is really, one of three stage*; 
leaching with dilute sulphuiic acid; neutralisation with 
caustic alkali ; cyanide treatnu lit. 

2. Scryingeour's method of dissolving copper minerals in 
a solution of enpro-cyanide of potassium containing »»o free 
potassium cyanide. 'The ore i* heated with cyaii.de solu¬ 
tion, and when the eupro-cyauide formed has dissolved its 
maximum of copper in the form of a •ob-cyanide, the excftfe* 
of copper is separated elect roly tically. ) he ore is then 
treated iu the usual manner with cyanide, solution. 

n. Hunt’s method of leaching with an ammoniaeal cyanide 
solution (eee U.S. Fat. 699,108 ; this Journal, 1902* 774). 
This is essentially a one-stage process, the ammonia and 
cyanide being employed in the same solution. An atntnonittfn 
•alt may be used if lime or other alkali be added ta.tha «re. 
'Che capper and gold may be separated from the solution by 
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any of the usual methods, but the author recommends 
electro-deposition with peroxidised lead anodes and alumi¬ 
nium cathodes, the two metals being separated in the form 
of sludge. Hunt’s process is stated to possess the following 
advantagesIt is extremely simple and may be applied to 
many ores hitherto considered unsuitable for cyanide treat¬ 
ment. The cost of reagents is not high when compared 
with that of cyanide. There is no limit to the copper con¬ 
tents of ores which can be treated economically, provided 
that, with extremely high grade copper ores, arrangements 
be made for ammonia recovery.—A. S. 

Metals i Seduction of -, by Calcium Carbide. 

II. Neumanu. Zcits. f. Klektrochem., 1902, 8, [5*]. 
939. 

The author maintains that carbon monoxide is primarily 
formed daring the reduction of metals by calcium carbide 
in opposition to the statements of von Kiigclgen (this 
Journal, 1902, 1332).—1. S. 

[Iron and Slecl] Carbon ; Sapid Determination of -, 

by Combustion. G. Auchy. 

See under XXIII., paye 112. 

Iron and Steel; Determination of Manganese in -. 

J. V. K. Steliman. 

See tinder XXIII., paye 112. 

Enousii Patents, 

Iron and Steel; Manufacture of -. O. Thiel, 

Ktiiser&luuteru. Eng. Put. 33t4, Feb. 10, 1902. 

See Fr. l’at. 318.535 ; this Journal, 1902, 1157.—J. II. ( 

Cast Steel i Manufacture of [Prevention of Slow Holes ] 

-. M. Muslims and (J. Poulenc, Paris. Eng. Pat. 

14,693, July 1, 1902. 

Thk invention consists in employing an alloy of aluminium 
with calcium, barium, strontium, or lithium, as an addition 
to cast steel, in place of aluminium, us usually employed, 
in order to obtain the steel free from bubbles. To obtain 
the alloy of aluminium with calcium, for instance, the metal 
is melted, covered with calcium chloride, and constituted 
the cathode, a carbon anode being used, and an electric 
current is passed for us long as may be necessary to obtain 
the desired alloy, which may contain, as a maximum, as 
much as 95 per cent, of calcium.—E. S. 

Steeli Manufacture of --. H. Knotli, Birmingham, Ala. 

Eng. Pat. 21,750, Oct 6, 1902. 

See U.S. Pat. 712,389, Oct. 28, 1902 ; this Journal, 1902, 
1537.—E. 8. 

Blow Holes or Cavities in Steel and other Metal Castings; 
Process and Apparatus for Precenting the Formation of 

-. J. Kiemer, Diisseldorf, Germany. Eng. Pat. 

21,449, Oct. 2, 1902. 

Tiie process “ consists in forcing a supply of gaseous or 
liquid fuel and of air through a hood mounted on the 
mould, and preheutiug the said air or the air anil the fuel 

r , or preheating the air and evaporating the fuel, either 
a separate heating appliance, or by the waste gases 
arising from the mould, in order to produce and maintain 
in the upper part of the mould a temperature high enough 
to keep the cast metal liquid us long as desired.”—E. S. 

Gold Solutions from Slimes; Separation of -. J. 

Peuhale, Johannesburg, S. Africa. Eng. Pat. 7841, 
April 3, 1902. 

The apparatus consists of a vertical filtering vessel pro¬ 
vided with filtering media at the top and bottom. The 
cyanide solution or gold containing tin exhausted slimes in 
suspension is fed into the filter untirft is full. Water is 
then admitted through the bottom filtering surface which 
causes the filtration of the gold solution through the upper 
filter by upward displacement.—J. F. B. 


Zinc Ores ; Improvements in the Treatment of -. F. 

Ellershausen and R. W. Western, London. Eng. Pat. 
26,166, Dec. 21, 1901. 

See U.S. Pat. 715,771 under United States Pats, following. 

—J. H. C. 

United States Patents. 

Furnace for Smelting Iron. H. A. Jones, New York, 
Assignor to Jones Direct Process Steel Co., Jersey City, 
N.J. U.S. Pat. 715,269, Dec. 9, 1902. 

This consists of a blast furnace having a crucible for 
molten metal, a “ flaring fusion chamber ” above the crucible, 
and a cylindrical chamber above the fusion-chamber, a 
series of equally spaced, vertical recesses in the furnace wall 
containing zig-zag deoxidising “ore-retorts” and heating 
flues supplied with air and gas by burners. The retorts are 
provided with covers, and receiving hoppers for the 
granular ore are arranged bcueath them. The deoxidised 
ore is delivered from the receiving hoppers to supply 
hoppers, and from the latter into the molten metal, the 
delivery being regulated by suitable valves. Platforms 
are arranged around the furnace, and menus are provided 
for inspecting the interior of the retorts.—It. A. 

Cast Metal; Process for Makiny Welded -. W. Kent, 

Covington, Ky. U.S. Pat. 715,584, Dec. 9, 1902. 

Sheets or pieces of wrought iron are arranged in an ingot 
mould, and high carbon “ cast ” iron is poured round them. 
The ingot is subsequently heated to a welding temperature 
uud rolled and worked, the object being to produce a metal 
for armour plate and other purposes, which shull combine 
the hardness of east metal with the tough fibrous structure 
of wrought iron.—J. II. C. 

Matter [Cast Iron and Lead] ; Composition of -, and 

Process of Manufacturing same. A. Karnsdell, Chicago, 
111. U.S. Pat. 716,276, liec. 16, 1902. 

From nine to 15 oz. of lead are stirred into 100 lb. of 
molten cast iron, after the latter is cooled to a “ reddish 
colour ” and is ready for pouring into the moulds. The 
composition is stated to be well adapted for the manufac¬ 
ture of agricultural implements, &c.—E. S. 

Blast Furnace Gases ; Washing Appliance and Automatic 

Slid for -. K. S. Steese and E. L. Ford, Youngstown, 

< >hio. U.S. l’at. 715,519, Dec. 9, 1902. 

The “ dowucomer pipe ” of the blast furnace is connected 
with a series of inverted U-shaped pipes each having at 
one end an open funnel, through which passes the sinnll 
end of the next preceding pipe, and dipping into an opon 
tank of water, provided with pockets and sludge-valves at 
the bottom. Tlte open end of the U-pipe inside the funnel 
just touches the surface of the water, but does not dip into 
it deeply like the surrounding funnel of the uext tube, so 
that the gases, after impinging upon the surface of the 
water and depositing a proportion of the dust in the 
pockets, puss uloug freely to the next pocket. 'The wutcr 
acts ordinarily as a seal to prevent escape of gas, but iu 
case of sudden increase of pressure, each water seal acta 
as an automatic relief-valve, the level of water in the tanks 
beiug restored by suitable inlet valves as soon us the 
pressure becomes normal, so restoring the seal.—J. H. 0. 

Slag-Casting Machine. U. II. Rhood, Assignor to Ileyl and 
Patterson, Pittsburg, l’u. U.S. Pat. 715,868, Dec. 16, 
1902. 

The combination of a receiving reservoir, (formed in 
sections and provided with a central depression), and a 
spout connected thereto, having a discharge opening, and 
provided with an outer inclined end wall, which, as well as 
its side walls, has surrounding water compartments. A 
water pad or box within the spout is supported (by an 
adjustment which can bo raised or lowered in guides) above 
and over the discharge opening, the box having a curved 
forward opening to direct the flow of the slag.—E. 8. 
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Pterions Met ait f Treatment of Ores containing -. 

F. W. Martino, Sheffield. U.S. l*at. 716,847, Dec. 23, 
1902. 

See Eng. Pat. 9501, 1902 ; this Journal, 1902, 1141. 

- J. II <\ 

Amalgamator . \V\ F. Bedell, Assignor to D. Me Phail and 
1 T. F. Adams, Kaslo, Canada. U.S. Pat. 715,538, Dec. 9, 
' 1902. 

v This amalgamator consists of a tank containing mercury, 

• having a central cone in its lower part, with outlets, for the 
l- escape of sand and water which, ted from above down a 

* central revolving axis with forked arms, embracing the 
■ fixed cone and extending downwards and outwards following 
J the curvature of the bottom of the tank, in distributed 
£ throughout the mass of mercury, and so brought into 
\ intimate contact with the amalgamating surface.—J. H. <\ 

Zinc and Lead Fume ; Process of Hejining -. 

F. N. Hartlett, Cation City, Col., Assignor to the 
United States Smelting Co. U.S. Pat. 7.15,238, Dec. 9, 
1902. 

The refining operation consists simply iu heating the raw 
deposit of the fumes upon the hearth of a reverberatory 
furnace without separate access of air, by which means the 
sulphites and sulphates in the deposit are reduced to oxides; 
the carbonaceous matter is burnt off and the oxides are 
partly converted into carbonates by the products of combus¬ 
tion of the fuel. The hot refined fume-deposit indrawn into 
a closed iron wagon in which it remains for four hours, 
during which period the conversion of oxides into carbonates 
by means of cat bon dioxide entangled between the solid 
particles proceeds further and the quality and “ body " of 
tin* pigment are much improved.—J. Jl. C. 


, Steel; Xickel-ckrome. the. des Forges do Uhatillon, 

Commcotry et Xeuvcs-MaUous. Fr. Pat. 380,316, 
; April 9. 19C3. 

, The nickcl-chrome steel already patented (see Kng. l*ut. 
j 13,364, 1901; this Journal, 1902, 618) at regards its 
1 application to armour plates is now patented aa regards alt 
other uses for which a specially tough and hard material is 
i required, as in the manufacture of bicycles, automobile*, 
gear-wheels, &e.—J. H. C. 

(•old from Sets Water; Extracting -. K. Ik mo hand 

Praceiq. Fr. Pat. 320,217, April 4, 1902. 

PiiKt'iI’lT \tion is effected by means of any cheap material 
i containing ferrous oxide which is claimed to carry down 
j the irold in a precipitate of ferric hydrate. Separation of 
j the precipitate containing the gold is effected by passing 
the seawater after addition of the precipitant into long 
: tanka or channels with permeable anud bottoms, through 
winch the water percolates, leaving the precipitate iu the 
form of mud on the surface of the filter-bed.— J. II. (J. 

Fine (told ; Sluice for ("(itching -. Hose (told Recla¬ 

mation Co. Fr. Pat. 32«h:<97, April 14, 1902. 

See Kng. Pat. 8774, 1902 ; this Journal, 1902, 915. 

—J. II. C. 

Silver-plating; A new Mi.i hire for -. Md It*. Schiele. 

Fr. Fat. 320,151, April 3, 1902. 
j Tips paste for plntiug articles of copper, bronze, nicked, 

I white-metal, &c., is composed of silver chloride, 50 parts ; 

potassium cyanide, 150 parts ; aluminum nitrate, 15 parts; 
j thorium nitrate, 5 < i parts ; potassium biturtratu, 100 parts ; 
distilled water, 3oo parts ; and powdered chalk, 350 parts. 

—J. II. C. 


Zinc Ores, Treatment of -. F. Kllcrshausen and 

R. W. Western, liondon, England. U.S. Pat. 715,771, 
Dec. 10, 1902. (Compare U.S. Pat. 700,311, May 30, 
1902 ; this Journal, 1902, 978.) 

The ores, raw or calcined, according to circumstances, nrc 
heated with a dilute solution of ammonium sulphate with 
a ddition of sufficient sulphuric acid to dissolve the zinc 
compound, &c. The liquor is drawn off and the residue 
washed with ammonium sulphate solution; the liquor and 
washings are filtered through calcium carbonate, and, if 
cadmium be present, it is precipitated by zinc-dust. 
Ammonia water, obtained by audition of slaked lime to 
a portion of the stock solution of ammonium sulphate, is 
used to separate zinc hydroxide from the clean'd liquor. 
The filtrate from the zinc hydroxide, consisting of ammonium 
sulphate solution, is returned to the stock reservoir kept 
for that solution, thus maintaining an approximately constant 
quantity of fluid circulating in the system.—K. S. 

Spent Acid from Galvanising Works ; Treatment of -. 

H. K. Howard and G. Hadley, Halesowen, near Bir¬ 
mingham. U.S. Pat. 715,804, Dec. 16, 1902. 

The spent acid is neutralised with zinc or crude zinc 
oxide, and steam is then blown through. Bleaching 
powder is added to oxidire ferrous salts, and ferric 
hydroxide is precipitated by lime or an alkali, more of the 
latter being afterwards used to precipitate zinc hydroxute 
from the cleared solution.—E. S. 


Lead and Zinc ; Treatment of ('ampler Ores of -. 

Armstrong. Addition, dated March 26, 1902, to Fr. Pat. 

303,21 I. Aug. 23, 1900. 

Cn.Mm.KX ores of lead and zinc containing silver are, after 
roasting, smelted in a water-jacketed Must, furnace provided 
with two transverse partitions reaching down to the tops of 
the jackets and dividing the furnace into three compartments, 
each provided with independent cap und cone charging 
arrangement. Into the centre compartment is fed the ore, 
together with the necessary fluxes, while coke alone is fed 
into the ouler compart incuts. Each fuel compartment is 
provided with a pipe leading to a surface condenser in 
which the furnace gases, after passing through the 
incandescent fuel, deposit their metallic, contents in the 
form of a spongy powder which can he compressed into 
blocks. 

The zinc slags from the water-jacketed furnace are mixed 
with fuel and fluxes and blown up in a convertor to 
volatilize their zinc contents, which after passage through » 
chamber of cupola form, containing incandescent fuel are 
•passed into a condenser similar to that employed for the 
lead fume.—J. H. C. 

Sulphide Ores; ('alci nation of -. A. D. (,‘urmLhaeI. 

Fr. Pat. 320,492, April 18. 1902. 

Sr k Kng. Pat. 17,580, 1901 ; this Journal i902, 349. 

-j. ir. a 

('actings ; Xctv Method of Mailing Small Solid -. 

A. \Vatzi and K. Frankensehwert. Fr. Put. 320,240, 

April 7, 190*2. 


French Patents. 

Iron or Steel; Expulsion of Sulphur from -. Joukoff- 

sky and de Strouve. Fr. Pat. 320,105, April 1, 1902. 

Common salt is added to the molten metal in a Bessemer 
converter by means of a long iron rod in some form of 
cartridge which is planged below the surface of the metal. 
In the basic process the salt is mixed with the original 
lining material in the proportion of one part to six of 
dolomite. The sulphur is partly volatilised in combination 
with chlorine, and partly enters the slag as sulphide of 
sodium.—J. H. C. 


j In order to avoid the absorption of oxygen and other gases 
j by silver, copper, nickel ami the alloys of these two latter 
| metals when iu u fused condition, very thick moulds are 
prepared with an open cup or crucible in their upper portion 
to receive the broken pieces of metal to be melted, and 
runners communicating with the interior of the mould. 
The whole mould witli its charge of broken metal is then 
enclosed in a refractory crucible, and completely covered 
with a mixture of sand and powdered charcoal, to exclude 
air. The eracibles are afterwards stacked in a furnace the 
temperature of which is raised to just 50° above the melting 
; point of the metal or alloy in question. The moulds are 
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thus filled automatically and completely, and the resulting 
castings are free from blow-lioles.—J. H. C. 

Furnace- Bottom of Dolomite or other Hefractory Material 
for Metallurgical Furnace!. YV. Oswald. J-'r. Fa: 

320,626, April 24, 1902. 

The furnace-bottom is composed of shaped bricks or 
stones, resting upon a curved base. The bricks are formed 
of truncated pyramids, of which the common apex would 
coincide with the centre of curvature of the base. 

—YV. (1. M. 

Aluminium ; Solders for -. Socictc Galy ct Rain. 

hr. Pat. 320,USA, April 27), 1602. 

Tun solder for ordinary purposes is a mixture of zinc and 
tin curtaining in 100 parts from IK to 19 parts of tin when 
a hard solder is required and 66 to 07 parts of that metal 
for a soft solder. An extra white solder contains in 1,000 
parts 037 of tin, 200 of copper, 100 of zinc, 3 of cadmium, 
and an extra-soft solder contains 10 per cent, of bismuth! 
with zinc in pluce of copper. 

'I'o make these solders the metal possessing the highest 
melting point is tirst melted, and from o-o to 3 or 4 per 
cent, of phosphide of zinc is dissolved in it before adding 
the other constituents. 

1'lie mixed alloy is cast in moulds, then reun ited at a 
temperature but slightly in excess of its fusing point 
t4U0’ C.), and again cast in moulds, which are cooled in 
water as quickly as possible to avoid liquation.—.T. fl. ('. 

XI—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 

Electrodes ; Bipolar -, with Soluble Anode. A. Hroeliet 

and C. I,. Bardlet. Couiptes iieud., 1902, 135 T231 

104U-10.il. ’ 1 

l.v a previous note (Couiptes Keml., 135, Hot) the authors 
described the action observed in the ease of a bipolar elec¬ 
trode, with insoluble anode, immersed in copper sulphate. 
Ry using a bipolar electrode, consisting of two sheets of 
copper placed buck to back, in which case the anode was of 
course soluble (and the amount of copper deposited or dis¬ 
solved could be ascertained), it was found that the amount 
of current passing through the electrode was considerably 
less than would have been the case if the current liow had 
been regular. Hence a larger proportion passed through the 
soiuttoil surrounding the electrode, the discrepancy becoming 
greater as the current density was diminished. The edges 
of the bipolar electrode showed uo trace of action, either of 
solution on the anode side or of deposit on the cathode 
face, the width of the margin of no action varied with the 
intensity of the current. It is therefore evident that there 
is a counter K.M.l'\ ot polarisation, which may be studied by 
determining the P.D. of a system with and without bipolar 
electrodes between the terminals. The following eon- 
elusions may be drnwu ft out the authors researches:— 
Bipolar electrodes deform the flux of current by reason of 
polarisation phenomena ; to lie utilised satisfactorily they 
should form water-tight partitions with as limited a space as 
possible for the circulation of liquid, in order to minimise 
losses which otherwise would he considerable, even with 
soluble , musics. If the apparatus requires an agitation so 
energetic thut it can only he obtained by a transverse 
circulation of the electrolyte between the electrodes iu all 
the cells at the same time, the electrodes should lie enclosed 
in large frames. Metallic objects not communicating with 
the electrodes may be employed, whether the mernl is 
soluble or not, hut no precise rules can be laid down 
except by trial.—W. G. M. ’ 

Anodic Decomposition Points of Aqueous Caustic Soda 
Solution. F. Plziik. Zeits. unorg. Chem., 33, 38i— 
403. Chem. Centr., 1902, 2, [24], 1397. 

The author’s experiments relate to the influence of different 
experimental conditions, particularly the nature of the 
electrodes, ou the decomposition points of pure caustic soda 


solution, which have been given by Nernst, Glaser, Bose, 
and YY’ohlwili (this Journal, 1897, 921 ; 1K9H, 4C2) as 10 K 
(for <>") aud 1 67 volts (for OH') opposed to the hydrogen 
electrode. As cathode a polished or platinised platinum 
plate was used, and as anode a polished or platinised 
platinum wire. The cathode was always charged with 
hydrogen; the anode was sometimes surrounded by 
hydrogen, sometimes not. Most of the experiments were 
carried out in Bose’s apparatus (this Journal, 1898, 10.i3). 

YVith polished anodes, a curve was obtained with one 
break ; with platinised anodes, one with two breaks. In the 
first case, a polished cathode gave a decomposition point of 
108 volts, and a platinised one, I •67—1-68 volts, the 
difference coiresponciiug to the difference of potential 
between polished and platinised platinum; the break in 
the curve at 1*97 volts, therefore, notwithstanding its 
coincidence with the OH'-poiut given by Nernst, probably 
represents the (.)"-point. The author considers that the 
most satisfactory results are obtained when both electrodes 
are platinised. Of tiie two decomposition points observed 
under these conditions, the first, 1-08 volts, is the discharge 
potential of the 0"-ions, aud tho second, at 1 -53 (not ] -67) 
volts, that of the OH’-ions.—A. if. 

Electrical Conductivity of Oxides amt Sulphides of Metals. 

F. Streintz. Ann. tier Physik, O [41, 854—385. Chem. 

Centr., 1902, 2, [26], 1493. 

I\ accordance with the requirements of the electro-magnetic 
theory of light, bright-coloured—white, yellow, red, grev— 
powders are conductors at the ordinary temperature ; dark- 
coloured—black, brown, dark gray—powders are, in part, 
non-conductors at the ordinary temperature. The com¬ 
pounds examined were Pb() s , Mn()„, I’M >.,. I MuO.„ Ag.,< 
CuO, Fe.,()„ NioO ; „ Co 2 ().‘ 11,0*. Mid), 

Mn s ( I.,, CMI), CoS, SlijjS.,, NiS. FeS, PhS (amorphous and 
crystalline), ('u-S, CuS, MoS*, HgS, Ag a S. ()f dark-coioured 
powders, only those which, under great pressure, will form 
coherent blocks without the use of a binding agent, are 
conductors at the ordinary temperature. Substances which 
are good conductors at the ordinarv temperature, have 
small positive temperature co-efficients'. On the other hand, 
the temperature uo-etficients of substances such as PbS, HgS, 
Ag 2 S, Mn( > 2 , which arc bad conductors at the ordinary 
temperature, arc very large. At a definite temperature, 
characteristic for each compound, the conductivity shows 
a great iuerease. Jn general the higher oxygen or sulphur 
compound of a metal proves to be a better conductor than 
the lower.—A. S. 

Knoush Patent, 

Paper Pulp ; [ Electrolytic ] Treatment of Vegetable 

Matters fur obtaining - . J. R. Desmarest and 

J. 1‘. M. Geyer. Eng. Pat. 26,260, Dee. 23, 1901. 

See under XIX., payc 109. 

United States Patents. 

Accumulator [ Aluminium ]. F, N. Blanc, Paris. 

U.S. Pat. 717),343, Dec. 9, 1902. 

See Kng. Pat. 26,337 of 1901; this Journal, 1901, 1 102. 

—G. II. It. 

Battery ; Storage --. L. Paget, Assignor to C. Coster, 

both of New York. U.S. Pat. 71.7,4!2, Dee. 9, 1902, 

An absorbent body of silicated tufa is employed to contain 
tho sulphuric acid electrolyte, and it forms a support for 
the face of the active material. —G. H. K. 

Battery ; Gravity Electric -. A. M. Friend, Denver, 

Col. U.S. Pat. 715,67)1, Dec. 9, 1902. 

The jar is divided horizontally by a porous partition',! 
forming a filter, placod between *the positive and negative. 
elements, .fitting the sides of the jar, and closing its circular 1 
cross-sectional area, so as to prevent communicatiob 
between the two compartments around the disc, bnt 
permitting its vertical movement.—G. H. It. 
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Compound ; Electric Battery — . G. Bastedo, Brooklyn, 
N.Y. U.S. Pat. 716,656, Dec. ‘23, 1902. 

The compound is formed of a mixture of 15 lb. of dilute 
sulphuric acid, 50 dr*, of nitric acid, and 1 oz. of bisulphate 
of mercury.-~G. H. R. 

Battery : Electric -. G. Kotoct, Paris. 

U.S. Pat. 710,762, Dec. 23, 1902. 

See Kng. Pat. 2587 of 1901 j this Journal 1901, 125. 

—G. H. !!. 

Plates ; Process of Preparing Storage Mattery -. 

R. C. Browne and V. Babb, Salem, Mass. U.S. Pat. 

* 716,663, Dec. 23, 1902. 

\ The plates an* prepared by heating them in a prescribed 
quantity of an acid (sulphuric acid) which is a solvent of 
the metal of* the plate, to a predetermined temperature, at 
which is added a prescribed quantity of an acid (potassium 
nitrate) which U a non-solvent of the metal. A quantity 
of water and u small amount of ammonium sulphate are 
mixed at a low temperature, and the raw plate* are steeped 
in the solution at a still lower temperature.—G. II. R. 

Anode. F. McDonald, Johnsouburg, Pa. U.S. Pat. 

715,681, Dee. 9, 1902. 

Tiie anode, which is to be employed in the electrolytic 
apparatus described in U.S. Pat. 697,157 of 1902 (this 
Journal, 1902, 710), comprises a tube or cup closed at one 
end and sealed at the opposite one, and containing mercury, 
in contact with which several thin strips of platinum foil are 
sealed wiihiu the tube, and project from it ia the form of 
independent linear strands. A conducting wire pusses 
through the closed end of the tube, and is electrically con 
needed with the strips by the mercury.—G. II. R. 

Electric Battery [Electrode], D. II. Wilson, Chicago, III. 

U.S. Pat. 715,920, Dee. 16, 1902. 

The electrode consists of two carbon cups or receptacles, 
fitting into each other, and opening in opposite direc¬ 
tions, which arc separated by a spate in which is located a 
second electrode opposed to the faces of the others. A 
connecting piece between the cups, and connected with 
both, serves us a support for the electrode.—(1. II. R. 

Electric Furnace. [Pry Elect rah/ten. J H. Tv. Potter, 
New Rochelle, N.Y.. Assignor to (i. Westinghouse, 
Pittsburg, Pa. U.S. Pat. 715,505, Dec. 9, 1902. 

The specification deals with improvements in an electric 
furnace described in a former patent, No. 652,640 of 1900, 
in which the main source of heat, is an electrolytic tube 
composed of a mixture of drv electrolytes, and supplied with 
terminals for conveying electric current to the tube, which 
is kept in a state of incandescence by it after a preliminary 
heatitig by external means. A jacket of some relatively 
poor conducting material may be one of the components of 
the tube. The improvements consist in various arrange¬ 
ments for preventing the current from flowing unevenly 
owing to differences in specific resistance of the tube. 

—G. H. U. 


Furnace; Tubular Electric -. [Carton Collars,'] 

II. N. Potter, New Rochelle, N.Y., Assignor to G. 
Westiughouse, Pittsburg, Pa. U.S. Pat. 715,507, Deo. 9, 
1902. 

The furnace has a conducting tube of carbon, surrounded 
at intervals aloug its length by supporting collars extending 
at right angles to it, and formed alternately of jacketing 
material, such as magnesia, and of carbon, the latter 
extending through the former, mid the whole being 
surrounded by a finishing tube.—G. 11. R. 

Electro Furnace. [Rotating ('urban Tube.] H. X. 
Potter, New Rochelle, X.Y., Assignor to <5. Westing- 
house, Pittsburg, Pa. U.S. Pat. 715,508, Dee. 9, 1902. 
The furuaee has a main fixed tube within which is an inner 
lotutnble carbon one, lined with magnesia or the like, the 
space between the tubes being filled with a stationary inert 
gas. A number of supporting collars surround the tube, 
which is supplied with water-cooling devices.—<i. H. R. 

Carbon-Tube Furnaces; End Support and Circuit 

Terminal for -. If. N. Potter, New' Rochelle, N.Y., 

Assignor to (1. Westinghouse, Pittsburg, Pa. U.S. Pat. 
715,509, Dec. 9, 1902. 

K\< h end of the carbon tube, which forms the main portion 
of the furnace, is surrounded by tv terminal carbon ring, the 
outer surface of which slopes in opposite directions, and is 
surrounded by metallic ring terminals damped against it 
by holts passing through a metallic diaphragm clamped 
between au outer casing anti a l'rout plate, an insulation 
being interjK)sed between the casing and the diaphragm, 
ami an elastic support is thus provided for the furnace as a 
whole. A perforated end plate gives access to the furnace. 

—G. H. 1U 

Carbophospliidc of Calcium. U.S. Bradley, Avon, N.Y., 
and R. 11. Read and C. B. Jacobs, Bast Orange, X.J., 
Assignors to the Ampere Klectio-( licuiieal Co,, Mast 
Orange, N.J. U.S. Rat. 716,182, Dee. 16, 1902. 
Quicklime, calcium phosphate, and carbon are mixed 
together and heated in au electric l’uruaue, when a reaction 
proceeds on the following lines:— 

2CaO ; Ca ; ,(P0 4 ),, + JCU « Ua,U (i P., + 10CO. 

The product is a homogeneous, stable, fused mass, which 
yields a spontaneously infhoiutmhl * mixture of acetylene, 
and gaseous and liquid phosphine, when treated with 
water.—K. II. L. 

( '!dor ales ; Manufacturing -. R. Threlfall, Birmingham. 

U.S. Pat. 716,789, Dee. 23, 1902. 

The electrolyte from which the chlorates and perchlorates 
of the alkali metals are to be derived, is subjected to 
unequal electrolytic action at the anode and muin cathode 
respectively, the action at the former being the greater. 
The excess quantity of current is diverted to a subsidiary 
vessel containing a cathode and an electrolyte, and an 
alkaline solution is produced there simultaneously with a 
corresponding amount of chlorine in the main electrolyte. 

-■•G. II. Ii. 


Electric Furnace, [Carbon Tube.] II. X. Potter, New 
Rochelle, N.Y., Assignor to G. Westiughouse, Pittsburg, 
Pa. U.S. Pat. 715,506, Dec. 9, 1902. 

The main body of the furnace consists of a cariboo tube 
with conical ends, on which fit flaring carbon terminals with 
a sloping outer surface, surrounded by metallic ring 
terminals, adapted to fit the slope of the former. The joint 
between the metallic and carbon terminals is tightened by 
means of a metallic ring on the opposite side of the slope 
from the metallic terminal, through which two or more 
screws or bolts pass into the ring. The tube is lined and 
coated with magnesia, and has a jacket of calcium oxide 
surrounded by a glazed stoneware tube interposed between 
the exposed portion of the terminal and the carbon tube, 
and a removable hygroscopic stuffing ring is provided to 
take up atmospheric moisture before it reaches the jacket. 

—G. H. H % 


j Caustic Soda \ Apparatus for Producing -, by Etch * 

| trolysiti. K. A. Allen, Rumford Palls, Mo., and 

! H. iv. Moore, Lynn, Mass., Assignors to Moore Elec¬ 
trolytic Co. U.S. Pat. 716,801, Dec. 23, 1902. (See 
Eng. Pat. 4269 of 1900; this Journal, 1900, 1111.) 

Tub covered cell comprises a receptacle forming the anode 
compartment, and having end walls, which are connected at 
their upper portions by longitudinal side strips, leaving the 
sides open. A porous diaphragm is stretched across each of 
the open sides. A cathode, formed of a layer of metal having 
pores to receive and hold a considerable body of liquid by 
capillary action, is outside the diaphragm, and ha* its 
lower edge folded under the bottom of the receptacle, which 
rests on an inclined flat metallic plate in electrical connec¬ 
tion with it and the folded part of the cathode. The various 
parts are so arranged that the whole of the undeeomposed 
electrolyte is confined within the receptacle, percolates 
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through the diaphragm, and is decompoaed, and the 
eaustie soda rotation formed, gravitates down the cathode to 
the plate and flow* off it.—G. H. K. 

Insulating Metallic Surf act:! or Wires. J. A. Heany, 
Philadelphia, Po., Assignor to tho Tcter-Hcany Develop¬ 
ing Co. U.S. Pat. 715,798, Dec. 16, 1902. 

See Eng. Pat. 17,714, 1902 ; this Journal, 1902, 1282. 

—J. W. H. 

French Patents. 

'.Batteriess Primary - . Bazin. Er. Pat. 320,06G, 

March 29, 1902. 

Within a cylindrical cell is a lining of zinc, and at some 
distance concentrically within this a smaller cylinder of 
zinc. Within the annular space between the two zinc 
cylinders are four carbon plates disposed symmetrically, 
and within the inner cylinder is another similar carbon 
plate. The space around the carbons, in both the annular 
and the centre compartments, is filled with a depolarising 
mixture (preferably of graphite, manganese dioxide, and 
powdered gas-carbon), enclosed within a suitable fabric, 
and prevented by elastic bands from touching the zincs. 
The exciting liquid consists of manganous chloride, hydro¬ 
chloric acid, ammonium carbonate, and ammonium chloride, 
preferably in the proportions 350:15:100:100. The two 
zincs are connected, as are also, but independently, all the 
carbons.—W. 0. M. 

Dry Piles; Prevention of Movement of Esciiing Liquids 
in - . E. Mors. Er. Pat. 320,098, April 1, 1902. 

The exciting liquid is mixed with dried cellulose (desiccated 
sawdust, wood- or paper-pulp, or the like) and plaster. 

—W. G. M. 

Lime, Cement, Plasters, dr. ; [ Electric ] Process anil 

Apparatus for the Manufacture of -. E. Clere and 

M.Koecblin. Er. Pal. 320,256, April 7, 1902. 

See under IX., page 95. 

Carlton Chlorides ; Decomposition of -, into Chlorine , 

Carbon , and other Chlorides of Carbon, .sloe. Anon, 
d’fitudes Electro-chimiques. Er. l’at. 320,209, April 8, 
1902. 

Tetrachloride of carbon, either liquid or gaseous, is led 
iuto a glass or porcelain vessel, where it is subjected to the 
action of the electric arc playing between piatin-iridium 
terminals. The result is the formation of chlorine, and a 
mixture of different chlorides of carbon carrying carbon in 
suspension. This liquid, alter cooling, is filtered, and may 
then bo re-treated.—W. G. M. 

(/I.)—El.KCTKO-M KTAI.I.Ul’GY. 

Calcium ; Production of Metallic -. W. Horchers and 

L. Stockem. /eits. f. Klektroehem., 1902, 8, [52], 938. 

The authors point out that the processes described by 
Ruff and Plato (this Journal, 1902, 1458), ai d by Arndt 
(this Journal, 1902, 1459), are inferior to their own (this 
Journal, 1902, 1284), inasmuch as the high temperature of 
the fused bath employed by the former allows the metallic 
oalcium which is formed to pass into solution as sub- 
chloride, thereby diminishing the current output, since the 
lower chloride, formed in solution in this way, is subse¬ 
quently chlorinated at the anode.—J. S. 

Metals; Etching of -, by Aid of the Electric Current. 

A. H. Sirks. Koninklijke Aknd. van Wetenscbappen te 
Amsterdam, 1902, 219—225. Chcm. Ceutr., 1902, 2 
[24], 1431. 

In the examination of metals and alloys, it is, in many 
cases, advantageous to prepare etched surfaces by aid of 
the electric current, characteristic patterns being frequently 
obtained, The object to be etched serves as anode and 
a piece of copper plate ns cathode, whilst as electrolyte, 
water faintly acidified with sulphuric acid or, in the case 
of alloys containing lead, with nitric acid, is used.—A. S. 
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English Patent. 

Zinc; Electrolytic Separation, Deposit, and Refinitty of 

| -. H. Paweck, Vienna. Eng. l’at. 1688, Jan. 21, 

| 1902. 

See Er. Pat. 318,163 this Journal, 1902, 1403. 

—W. G. M. 

United States Patents. 

I 

Apparatus; Electrolytic -. [Strippiny Tin from 

Scrap Metal.] J. Matthews, King's Heath, and W. 
Davies, Selby Park, England. (J.S. Pat. 715,281, Dee. 9, 
1902. 

See Eng. Pat. 21,533 of 1900 ; this Journal. 1901, 590. 

—G. H. H. 

Metallic Aluminium or other Metals by Electrolysis; 

Process of Obtaining -. G. Taddei, Assignor to 

the SocietA Italiana di Applieazioni Ellettriehe, both of 
| Turin, Italy. U.S. Pat. 715,625, Dec. 9, 1902. 
i See Eng. Pat. 13,379 of 1901 ; this Journal, 1901, 1121. 

I —G. II. R. 

Metals by Electrolysis ; Apparatus for Obtaining -. 

G. Taddei, Assignor to the SocietA Italiana di Appli¬ 
eazioni Klettricbe, Turin, Italy. U.S. Pat. 715,626, 
Dec. 9, 1902. 

The process described in the preceding patent is carried out 
1 in an apparatus which comprises three sections, the first, or 
[ electrolysing one, of which consists of a vessel into which 
depend separate tubes fixed at their upper ends in an inner 
cover, and containing carbon anodes depending from an 
outer and upper cover. Iron cathodes arc arrauged between 
the anodes, and the electrolyte is introduced from an 
auxiliary vessel. There is a heater beneath the vessel, and 
a pipe for drawing otf the metallic aluminium. From the 
space between the two covers, two pipes lead to the second 
or chlorinating section, which is also connected with the 
first section by a pipe leading from its interior. The vessel 
is placed over a heater, and is divided transversely into two 
covered chambers, each having a perforated bottom some 
distance above the imperforate one, anti pipes entering into 
| the interspace. A hopper supplies material to tho two 
chambers, and pipes lead from their upper purts to the 
! third or substituting section, which is also divided trans¬ 
versely into two covered chambers, each with a horizontal 
partition extending part way across it. Pipes connect it 
with the other two vessels, and at the bottom of the 
chambers are draining outlets, and a pipe which carries off 
the gases to the heaters of the two other chambers. 

' —G. H. R. 

Zinc and Substances Containing Silicic Acid; Working 

-, in Electric Furnaces. A. Dorsemagen, Wesel, 

j Germany. U.S. Tat. 716,008, Dee. 16, 1902. 

I See Eng. Pat. 16,122, April 7, 1901; this Journal, 1902, 
917.—G'. H. B. 

Metals and Alloys for Lithographic Purposes ; Process of 

Eleclrolytically Preparing -. O. U. Strecker, 

j Cologne, Germany. U.S. Pat. 716,306, Dec. 16, 1902. 

The plate is prepared by a preliminary grinding, rinsing 
i anil subjecting to the action of an acidulated watery 
solution. It is then washed and dried, and the negative 
! fixed on the surface thus prepared, aud coated with gum 
arabic. When the latter is dry, the plate is treated with 
; “ lithopino ” to dissolve the greasy substance, after which 
i the gum arabic is washed oil with water, and the plate 
l dusted with “colophane,” which is afterwards washed off, 
and the plate is submitted as an electrode to electrolytic 
action in a solution of salts aud gum arabic. (See also 
Eng. Pat. 2234 of 1902; this Journal, 1902, 775.)—G. II. R. 

i French Patents. 

j Steel; Direct Production of -, in the Electric Furnace. 

! Electric Furnace Co. Fr. Pat. 320,112, April 1, 1902. 
See Eng. Pat. 7660, 1902 ; this Journal, 1902, 915. 

t rr n 
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Lead and Lead Alloy*; Electrolytic Refining of -. j 

A. G. Betts. Fr. Pat. 320,097, April 1. 1902. 

Ske Kog. Pat. 7661 of 190S ; this Journal, 1902, 980. I 

—W. G. M. | 

i 

Electrolytic D< pouts; Apparatus for the Production of -. 

P. Hubert. Fr. Pat. 320,351, April 11, 1902. 

An axially-mounted metallic barrel (preferably made of the ! 
metal to be deposited) closed ut euch end with a perforated i 
plate of wood, forms the cathode. The anode, the Burfaee | 
of which may be extended by means of ribs, or otherwise, ! 
is attached concentrically upon one of the wooden end- j 
plates, and tuukes electrical connection through the axial 
sbuft. The electrodes are prevented by u porous non-eon- I 
ducting fabric from short-circuitiug through the objectB j 
which are being coated. A door is provided for the intro¬ 
duction of the goods to be plated. The electrical connection 
with the cathode is outside the cylinder. In another form 
the rotating vessel is made conical or cylindrical, and 
rotates upon an inclined axis, the anode being stationary 
within it, held by a support admitted through the upper end 
of the inclined drum, which i* left open. The containing 
vessel may lx: used as the anode, in which case it is of 
perforated wood, lined with plate- of the metal undergoing 
deposition.—\V. G. M. 

Electrolysis ; Deposition of eery Dense , very Adherent , and 

very Homogeneous Metal by -. Soe. (i. Langhcin ct 

( it*. Fr. Put. 320,553, April 10, 1902. 

Skk Eng. Pat. 7995, 1902 ; this Journal, 1902, 917. 

—\V. G. M. 

Calcium Phosphates; Tt eating [ Electrical J - to obtain 

Iron ] > hosphide. and the Phosphides of similar Metals. 
G. Gin. Fr. Pat. 320.258, April 7, 1902. 

Cu.ctt m phosphate, tribxsic or otherwise, is heated in 
an electric furnace with iron and carbon, and with an 
agent, such as hiliea, or the tidphur supplied by iron 
pyrites, capable of forming a compound with the calcium, 
stable at the temperature of the foimteo, in order to pro¬ 
duce an iron phosphide (“ ferro -phosphor** ”). The same 
process is applicable for obtaining phosphides of other 
'etuis of the iron group, as well as that of copper. (See 
abo Fr. Pat. 310,772 ; this Journal, 1902, 1541.)—K. S. 


XII—FATS, OILS, AND SOAP. 


liquefied again on the filter fir below O'* 0. It was found 
to contain 15 *6 per cent, of solid fatty Midi, and was 
judged to consist of a mixture of triolein with a glyceride 
containing 2 mols. of oleic and 1 mol. of a saturated fatty 
acid. 

On purifying the impure oleodimargariu separated, by 
repeated crystallisation from an ethereal solution at — 40° C., 
and evaporating the nearly colourless final mother liquor, a 
viscous oil resembling castor oil was obtained, two samples 
of which gave iodme values of 64 and 59. ( Theory for 
imrgarodiolein =» 58*3, and for pulmitodiolcYn «• 59*2.) 
Further examination of these compounds gave results 
corresponding with a compound containing l part of solid 
to 2 parts of liquid acid*. The chloro-iodo compound of 
this glyceride wa« oily at the ordinary temperature, and 
could not be obtained in crystalline form. On exposure to 
the light, traces of iodine were split off from it, aa wus also 
the ease with the similar compound of oleodimurgurin. 
The mother liquor from the that recrystallisation of 
the oleodimargariu contained triolein with iodine value 
83-1. v Theory - 86*2.) 

The solid fatty acids ot oleodimargariu were further com¬ 
pared with datmic and synthetic iriargnric acid. From 
the latter an ethyl ester (in. pi. 2 I —25“ ('.) was prepared, 
whilst according to Gerard the ethyl ester of daturic acid 
melts at 27 (\ The ester prepared from the solid fHtty 
acids in the oleodimargariu melted at 24 ‘ C. Whet* 
fractionally crystallised from dilute alcohol, most of the 
fractions melted at 23 - 24 G. or 24“—25“ C. 'The first 
fraction, however, about r ^th of the whole, melted at 30“ C. 
lienee the author considers it possible that a small pirt of 
the oleodimargariu may contain another solid fatty acid with 
the same formula, 

Henriques (Zeits. angew. Ghent., 1897, 368) asserted 
that errors were caused in the determination of the mole¬ 
cular weight of higher fatty acids through the formation of 
eaters on merely boiling their alcoholic solution. The 
author, however, has never found this to be the case, and 
describes an experiment with palmitio ue>d to prove that, 
such esters arc not formed on evaporating an alcoholic 
solution of fatty acids.—G. A. M. 

f* otton-seed Oil t linlphen's Test for -. K. Fulmer. 

See under Will., page 113. 

Sesame Oil ; Iodine Value of -. J. J. A. Wijs. 

See under XXIII., page 114. 


Olive Oil ; Mind Glycerides in -. III. 1). Ilolde. 

Her., 1902. 35, [20j, 1306—1310. 

In previous communications (this Journal, 1901, 1003; 
1902, 120) the author gave an account of the mixed 
glyceride (C, S H 8: ,()._,) .G ;t IIj( i-f)., which he hud isolated 

from olive oil. He has since prepared a crystalline chlor- 
iodo addition compound which crystallises in white bunches 
and melts at 24°—23° C., or 20 lower than Heuriques and 
Kunne’s chloriodo-distearin (this Journal, 1899, 377,693). 
1 he chlorine and iodine determined by Curias’ method 
agreed with the formula V) 2 .< ‘ 3 H 5 ((; ls H M l< 1() 2 ). 

The amount of oleodimaigarni (m. pt. 30° C.j separated 
by chilling different olive oils was only trifling, ami no 
other solid glycerides could be separated even by cooling un 
ethereal solution of the oil to a very low temperature. 
Various authorities, however, have stated that olive oil 
contains more tlian 20 per cent, of solid fatty acids, and the 
author has also separated considerable quantities by treat¬ 
ment of the lead salts with ether. Hence it would appear 
that the solid fatty acids are present not as triglycerides but as 
mixed glycerides, fluid at the ordinary temperature, and con¬ 
taining 1 mol. of solid fatty acid and 2 mols. of oleic acid. 
This conclusion was supported by experiment. Thus on 
cooling an ethereal solution of olive oil to —50“ C. to 
separate all solid glycerides, only 1*5 per ceut. of a white 
crystalline deposit (m. pt. 30° *C.) was obtained. .Since 
tripalmitinmelts at 55° C. and trimargarin would have a 
melting-point of at least 50° 0., both of these, if present, 
would have separated before the oleodimargariu. On 
continuing the cooling of the solution to - 60° C., a 
Urge quantity of a gelatinous deposit was obtained, which 


Oil of Sambucus Ruccmosa. J. Zell nor. Monatsli. f. 

( hem., 1902, 23, [9]* 937—941. 

Tiik ripe berries of Sambucus ravemosa contain a small 
proportion of oil which is used as a food in many places, 
e.y. % Oborsteiermark. This oil is obtained by first crushing 
the berries iu the hand and expressing the juice in a small 
press, then boiling the juice ami removing the fat that 
rise-, to the surface. As thus obtained, the oil is of a deep 
reddish-yellow colour, hilt the colouring matter can be 
partially removed by treatment with animal charcoal. The 
solidification point is 3° to 4“ C., whilst if left for a long 
time at 15° C. the oil yields a crystalline deposit, probably 
consisting of tripalmitin. It is a non drying oil. A 
sample prepared by the author in the manner described 
above had the following physical and chemical character- 
istics:—Sp. gr. at 15“ G\, 0*9171 ; refractive index at 
20 G. with sodium light, 1*472; acid value, 3*15; 
saponification value, 196 8 ; acid value of fatty acids, 
204*8; mean molecular weight of fatty acids, 273*4; 
melting point of fatty acids, 43' G.; Keichert-Meissl value, 
1*8; llehner value, 95 * 0 ; acetyl-acid value, 195*7 ; acetyl 
value, 15*5; mean molec. weight of ucetylated acids, 
286 ; melting-point of acetylated acids, 47°—49’ C. *, iodine 
value (Ilubl), 89*5 ; iodine value of fatty acids, 93 0. 

When treated with sodium hydroxide, the oil yielded a 
light yellow soap. With nitric acid (1*33 sp. gr.) it gave 
a green coloration and then became colourless; and with 
sulphuric acid (sp. gr. 1*635) it gave a green colour, 
changing to brown. 

The liquid fatty acids separated in the usual way 
amounted to about 71 per cent, of the total insoluble fatty 
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acids. They had a saponification value of 188*2 and an j 
iodine value of 120’4. Examined by Hazura’a oxidation : 
method, they were judged to consist of about two-thirds of 
oleic acid, with (probably) linolcic acid. Idmtsic or isolinusic j 
acid were not identified. 

The solid fatty acids melted at 05° to 70° < and had a j 
saponification value of 220 and an iodine value of 2‘Go. j 
Hy fractional precipitation with magnesium acetate they j 
were separated into 14 fractions, of which the first two ' 
(in. pt., “O' 1 < ’.) consisted, in the main, of araehidic acid. 
r l'he fractions 6—10 melted between VJ and fi.V and 
w-hen united and re-precipitated were found to consist prin¬ 
cipally of palmitic acid. The presence of stearic acid was 
not definitely ascertained. The last fractions contained 
traces of liquid fatty acids and a small quantity of a fatty 
acid of lower molecular weight, which was not identified. 

From the high acetyl value the author inferred the ! 
presence of hydroxy acids.—( A. ,M. 

Lemon Pips; The Fatly Oil of -, and fd monin. , 

VV. Peters and (!. Krerichs An hiv der Fliarm., 1902, 

240, [»], «:>9— 002 . 

When dried and ground lemon nips are extracted with 
light petroleum spirit, a pale yellow, fatty oil is obtained, 
with a bland flavour, like that of almond oil. The chemical 
constants of this oil are as follows:—Iodine value, 1092; 
saponification value, 188-35; ueelyl-acid value, 193-8; 
acetyl value, 1.'I • 65. j 

The investigation of this oil and the oxidation of the fatty 
acids by permanganate showed it to be composed of the 
glyceryl esters of palmitic, stearic, oleic, linolic, liuolenic, 
and isolinolenic acids. | 

Limonin, ( Ii.ft);, the bitter principle of lemon pips, | 
is obtained by boiling the residue, after the extraction of \ 
the oil, with alcohol. The limonin is obtained from the 
alcoholic filtrate, and is purified by dissolving the crude 
product in hot alcoholic potash ttntl re-precipitating by 
acid. Limonin crystallises in colourless lustrous scales, 
melting at 275° C. It dissolves in concentrated sulphuric 
acid with a Wood-red coloration. I.imouiti is extremely 
indifferent to reagents; it contains no methoxyl or phenolic 
groups; it is not decomposed by aqueous or alcoholic ! 
potash, and shows considerable resistance to the action of 
ordinary oxidising agents.—1'. Is. 

English Patents. 

Fats and Oils, particularly Cocoa-nut Oil ,- Purification 
of——. (’. Presenilis, Offenbach o M., Germany. Hug. 

Pat. 19,171, Sept. 1, 1902. 

The free falty acids are removed by treating the fats with 
nlkalis or alkaline earths under a slight pressure (say 
11 to 3 atrnos.), which causes a rapid separation of the soap 
emulsion. A small proportion of pure fresh carbon or of 
a body with similar properties is added with the alkali to 
protect the fat from the effect of heat, oxidation, or 
decomposition products formed by the alkalis.— C. A. M. 


phragtn. The material is extracted in the lower compart¬ 
ment hy means of a suitable solvent heated by steam under 
pressure. The solvent is then forced into the upper com¬ 
partment, where it is evaporated from the oil by means of 
steam pipes, the evaporation being accelerated by a special 
arrangement of pipes communicating with the lower com¬ 
partment through openings in the diaphragm.—C. A. M. 


XIII.—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER. Etc. 

(A .)—FIGMENTS, PAINTS. 

Eng i.isii Patents. 

White /.etui; Improved Method of Manufacturing ——. 
G.T. Hyde, London. From The Union Lead and Oil 
Co., New fork. Eng. Pat. 19,979, Sept. 12, 1902. 

See U.S. Pats. 709,954 and 709,955, Sept. 30, 1902; this 
Journal, 1902, 1337.—M. .1. S. 

White Lead; Improved Method for Producing -. 

G.T. Hyde, London. Prom The Union Lead and Oil 
Co., New York. Eug. Pat. 19,980, Sepl. 12 , 1902. 

See U.S. Pats. 709,956 and 709,957, Sept. 30, 1902; this 
Journal, 1902, 1337.--M. J. S. 

United States Patents. 

Anti folding Paint. T. H. Denney, Cape Charles, Va., 
Assignor to J. Whitehead and J. il. Jones, (Jape Charles, 
Va., and J. F. Ilussells, Irvington, Va. U.S. Put. 715,763, 
Dec. 16, 1902. 

Seventeen lb. of mercury are mixed with 25 lb. of melted 
tallow, and the cooled mixture is added to a blend of 
128 lb. of ochre, 8 gall-, of linseed oil, and 2 galls, of 
Japan driers. The resulting thick paste requires the addi¬ 
tion of 25 lb. of led lead just before use.—.51. J. 8. 

Coaling Ships’ Bottoms and other Objects ; Method of -. 

A. P. Cuthriell, Assignor to C. A. McLean and H. I.. 
Maynard, Portsmouth, Va. U.S. Pat. 716,678, I)ee. 23, 
1902. 

An anticorrosive composition of ferric oxide, zinc oxide, 
shellac varnish, linseed oil, turpentine, ami oil of pine-tar is 
applied, which coating is thoroughly dried and then followed 
by an antifouling composition of Venetian red. shellac 
varnish, linseed oil, red precipitate of mercury, and 
arsonious acid.—M. J. S. 

Pui Niai Patent. 

Lead Pigments ; Manufacture of -. A. C. J. Charlier. 

Pr. Put. 320,585, April 22, 1902. 

See Eng. Pat. 5637, March 7,1902 ; this Journal, 1902, 1285. 

—M. J. S. 


Cleansing Compound for llvmoring Sulphurous and 
Carbon Deposits from Painted, Varnished, and Polished 

M ood Surfaces ; New and Improred -.1. C. 

Matthew, Loudon. Eng. Pat. 21,107, Sept. 27, 1902. 

One part of white dextrin and one part of sucrose are 
added to a mixture of 6 parts hy volume of a 5 per cent, 
solution of antimony chloride, and 5 parts hy volume of 
methylic alcohol. Then 8 parts ot yellow rosin arc 
melted, and to it are added 83 parts by volume of linseed 
or other vegetable oil, and 7 y parts by volume of 5\ per 
cent, acetic acid, and the whole is boiled and stirred for 
eight minutes. This mixture is allowed to cool, the former 
mixture is added to it gradually, and the whole is stirred 
until a uniform thick brown emulsion is obtained.—M. J. b. 

French Patent. 

Oil from (Hire Marcs and Oleaginous Crains ,- Apparatus 

for Extracting -- J. £*. deGraoia. Er. Put. 320,314, 

April 9, 1902. 

X'he apparatus consists of a vertical iron cylinder divided 
into two compartments horizontally by means of a dia- 


(B.)— RESINS, VARNISHES. 

English Patent. 

Varnishes; Impts. in -. G. Tilscbel. Odessa. Ena. 

Pat. 20,933, Sept. 25, 1902. 

Tin: following compositions for special purposes are 
claimed. They are of similar nature to those already 
described in Eng. Pats. 99S3 (1899), 14,308 (1899), 23,155 
(1901); this Journal, 1902, 263. 

(1) Furniture Varnish or Polish. —20 grins, of Sumatra 
gum benzoin, 12 grins, of lump camphor, 10 grms. of sul¬ 
phuric ether, 800 grms. of methylated spirit of 95". 

(2) M illie liapul Polish. —180 grms. of bleached shellac, 
20 grms. of Sumatra gum benzoin, 12 grms. of camphor, 
10 grms. of ether, 800 gnus, of methylated spirit. 

(3) Varnish fur Pianos and Billiard Tables. —120 grms. 
of ruby shellac, 120 grms. of sandarac, 50 grms. of Venice 
turpentine, 30 grms. of gum mastic, 10 grms. of lavender 
oil, 12 gnus, of camphor, 5 grms. of ether, 700 grms. of 
methylated spirit. 

(4) Varnish for Wood Carvings ,—200 grms. of sandarac, 
20 grms. of French colophony, 80 grms. of bleached shellac, 
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5d grins, of French gallipot, 20 grins, of gum benzoin, 

10 grins, of camphor, 30 gnus, of ether, 580 grins, of 
methylated spirit. 

(5) Varnish for Oil Paintings. —125 grins, of ground 
whtte shellac, I .'to grins, of sandarac, 45 gnus, of Venice 
turpentine, 25 grins, of gum benzoin, 20 grins, of French 
gallipot, 15 grins, of camphor, 10 gnus, of lavender oil, 
650 grins, of methylated spirit. 

(6) Varnish for Mirrors. —200 grins, of sandarac, 
100 grins, of gum mastic, 200 grins, of ether, 140 grins, of 
“ beuzin.” 50 grins, of ochre. 

(7) Gilders’ Varnish.- 75 grins, of ruby shellac. 75 grills, 
of sandarac, 5 grins of sandal wood extract ulcliolic solu¬ 
tion, 40 grms. of dissolved rubber. 5 grins, of dragon’s 
blood, 800 grms. of methylated spirit. 

(8) Rapid Polish fir I 'arringi's .—180 grins, of ruby 
shellac, 15 grms. of Sumatra gum benzoin, 12 grms, of 
camphor, lo grms. of ether, 800 grins, of methylated spirit. 

The dry materials are ground together; (he ether and 
spirit are mixed and added to the solids ; the mixture is 
allowed to stand for five or six hours, then filtered, let stand 
for three days, and bottled for use.—M. .1. S. 

1’mti i. Si vies F.vn.vr. 

Printers' Varnish null Ink : Manufacture if -*. A. G. 

Wass. London. li.S. 1’at. 716,318, lice. 16, 1*502. 

N|.;k Kng. l’at. 6061, March 22, 1901 ; this Journal, 1902, 
1032.—M. ,1. S. 

Fiikncii I’attnts. 

Varnish; Waterproof and Antiseptic --. F. Dubalen. 

Fr. Fat. .320,486, April 18, 1902. 

Stockiioi.m tar neutralised partially or completely with an 
alkali and mixed with ordinary rosin fin ms a kind of soap 
soluble in oil of turpentine or petroleum. This solution 
verves as a varnish which may either be employed alone or 
mixed with pigments.—M. ,1. S. 

Varnishes; Manufacture of -E. II. Strange, 

E. Graham, ami K. II. Iturrell. l*r. Fat. 320,630, 
April 24, 1902. 

Seb r.S. Fat. 709,925, Sept. 9, 1902 ; this Journal. 1902, 
1239.- M. J. S. 

(C.)—INHIA-liGHHEH, &o. 

Para Caoutchouc; Cheinistn/ 'of -. II. C. Harries. 

Her., 1902, 35, [2<>], 4429—1431. 

In hia former research on this subject (this Journal, 1901, 
1123 : 1902, 1404) the author found that by the action 
of nitrous acid upon caoutchouc, a substance termed 
“Nitrosite c" was formed. lie has now definitely 
ascertained that this has the formula (.C„,ll i;,N P :i 0 7 ) a and 
UOt (C|„H,|.N ; ,<);)». . 

He now prepares this substance by covering 5 grms. ot 
purified caoutchouc with 200 c.c. of benzene, und 
introditeing a rapid current of nitrous acid gas the uext 
day. After standing for yet another day, the resulting 
yeilow product becomes turbid and soluble in acetic ether, 
ft is pressed, washed with benzene, taken up with 50 c.c. 
of acetic ether, and the solution saturated with nitrous acid 
gas, the reaction being usually complete in a day. The 
liquid is then evaporated on the water bath at 30"G. and 
the residue poured into about 400 c.c. of absolute ether. 

In this way preparations (8 to 9 grms.) of constant 
composition are obtained. The molecular weight was 
found to be 561'5 as against the theoretical value 578. 
The molecular weights formerly found arc stated to be too 

h 'n' was also stated in the former paper that during the 
reaction with the nitrous acid gss, an insoluble normal 
nitrosite (C, fl H 10 X 2 O a ), was formed, and that on long 
eoutaet with excess of nitrous acid this was decomposed 

into * (Gm.H.jNjODj. Further experiments have shown, 
however, that this “ Nitrosite b ” was probably formed by 
the oxidation of the compound ChjHuN.O, by means of 
nitrosyl chloride produced by drying the nitrous acid with 
calcium chloride and phosphorus pentoxide. 


LITERATURE. —Cl. XIII. 

In fact it has now been established that I’ara caoutchouc 
(C|„1I W ) under definite conditions forms only one liitro 

compound,-X (C^Hi N.t i.) s , which is probably a derivative 
of a diterpene (diinyrcvnel.-C. A. M. 

1 udia-Rubber in Cape Cotoin/, South Africa. C. K. Juritz. 

Report of the Senior Analyst, Gape .if Good Hope, for 

the year 1901, 61. 

A sm vi i sample of latex, stated to have been derived from 
the •• Gntombe” tree, was found lo .have a sp. gr. of 
I '012. A part of the sample had already coagulated, 
hut the liquid portion contained 19-07 per cent, of rubber. 

— A. s. 

India-Rubber hater: Coagulation of -. G. O. Weber. 

Guiumi-Zeit., 1902, 17, ( 12], 252. 

II. l.nevMi; observes that the latex of hiuido/phia 
Ih'iulototii i- in>t coagulated by mercuric chloride. (Hull, 
de la Sue. d’Ul., Gol., 1902, 677.1 As this would indicate 
the absence of albuminous bodies, tile author discredits the 
observation. 

The aliphatic alcohols precipitate rubber in inverse pro¬ 
portion to their molecular w eights. Thus taking the amount 
precipitated hv methyl alcohol as loo, ethyl alcohol pre¬ 
cipitates 48 parts, propyl alcohol 23 parts, isobutyl alcohol 
16, and amyl alcohol *3 parts. It. I,. .1 

Hot Vulcanisation; Influence of hitharge upon ———. 

G. 1 1. Weber. Gumml/.eit., 1903, 17, ] 14], 296, 

It is known that certain varieties of caoutchouc do not 
become properly vulcanised from the technical point of 
view when treated with sulphur only, hut do so readily if a 
considerable proportion of litharge is present during the 
process. Vet analysis shows that the former materials 
have taken up as much, and sometimes more, sulphur than 
the latter. Moreover, if caoutchouc is rolled hot with a 
quantity of litharge larger than is generally used in practice, 
the material behaves normally at first, but soon becomes so 
hard and brittle that tint operation must be discontinued 
for fear of accident to the machine. However, the action 
of the litharge is only to make the rubber brittle; its 
elasticity, indifference to changes in temperature, and 
behaviour to solvents is not altered. Specimens of rubber 
which uo not yield useful products alien treated with 
sulphur only arc said to vulcanise badly or not at all in the 
trade, but these expressions must be understood from the 
practical standpoint alone. 

The action of litharge upon caoutchouc is not a chemical 
one, for a product hardened with litharge only enu be 
separated into its constituents by treatment with solvents. 
Normal compounds of lead do not. produce a similar effect; 
but other basic oxides, zinc oxide, magnesium oxide, cal¬ 
cium oxide and hydroxide in particular, resemble lead oxide 
in yielding materials of special hardness when heated with 
rubber end sulphur. The phenomenon i» probably one of 
polymerisation, ltubber is a substance which is very prone 
to break down into bodies of lower molecular weight, even 
under the influence of weak chemical reagents ; for instance, 
the fact that long-continued rolling gives a material deficient 
in permanency may be explained by the assumption that 
the molecule lias decreased in size. Conversely, therefore, 
the litharge present during hot vulcanisation may determine 
polymerisation, and so add to the practical utility of the 
goods. The suspended particles in the crude rubber milk 
are not caoutchouc in the ordinary sense of the term, for 
thev are liquid; but when polymerised, either by chemical 
or physical means, they change into the substance which 
is usually denominated “ caoutchouc.”—F. H. E. 

Recovered India-Rubber. C. O. Weber. The India- 
Kttbber J., 1902, 24 , [12], 565. 

The author has previously pointed out that the value of 
recovered rubber depends entirely upon the restitution to 
the waste rubber of a more or In* perfect plastic condition. 
This condition is brought about by, and is dependent upon, 
the presence of oils in the recovered product. Recovered 
rubber made plastic by the presence of these oils, however, 
; is not a suitable material for many purposes, and this is 
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especially the case in the manufacture of spread rubber 
good*. When recnrcred rubber in treated with an organic 
solvent capable of removing tho oil, the rubber at once 
revert! to a condition, very little, if any, different from that 
of ground rublier waate,and consequently when such rubber 
i« employed in mixings to be used on spreading machines, 
these mixings, after being run on the gauges for some time, ; 
always become “ crumby,” the plasticity of tho recovered 
rubber having been destroyed owing to the solution of the 
oil by the action of tho rubber solvents of the “dough.” 
To obtain a product capable of giving satisfaction when 
employed for “ proofing ” purposes, it would therefore 
appear to he necessary to discover cither an oil, or a 
substitute for oil, which is insoluble in the ordinary technical 
rubber solvents, or a recovery process in which oils are not 
used.—A. S. 

/ ndia-Ruhher Thread. ('. t). Weber. The India* 


j United States Patent. 

I [Japanned] Leather; Imitation -. G. Voungwitz, 

New York, U.S.A. U.S. Pat, 715,928, Dec. 10, 1902. 
I.wiTATroN japanned leather is made by coating linoleum 
with a mixture of boiled linseed oil (10 lb.), lampblack 
(10 lb ), naphtha (12 lb.), and suitable driers. This is 
dried for about 12 hours at 180" F., and a second coating 
is applied of the same materials, but in such proportions 
that a more fluid paint is obtained, and when dry is followed 
by one or more coats of black varnish and naphtha mixed 
with blacking or other pigment, and finished off with a coat 
of varnish.—11. L. J. 

Fbencii Patent. 

Shell, lforn, Hone, anil Ivory, S V«'. ; Substitute for -. 

Soe. Alton. L’oyommxiennc, Paris, Fr. Put. .'S20.133, 
April 2, 1902. 


Rubber J„ 1902, 24, [H], 517. 

The author recently observed a sample of india-rubber 
thread, obtained from a piece of elastic web, to be covered 
with a fine whitish deposit, the latter consisting of some¬ 
what irregular, semi-transparent flakes, melting at about 
40" C. Hy extracting u fairly largo quantity of the threads 
with acetone for severttl hours, a considerable amount of 
this deposit was obtained (12 per cent, of the weight of the 
thread) and it was found to consist of pure paraffin wax. 

The author concludes that the paraffin wax is used as a 
protective coating for the lubber thread which forms the 
warp of the elastic web If rubber threads be extracted 
from elastic web, especially if the latter lias been in wear 
for a considerable time, they will frequently show very 
ragged edges, as if they had been subjected to a series of 
small lateral cuts or tears. This phenomenon, which is due 
to the shearing action of the silk or cotton weft on the 


Oommkhciai. gelatin is allowed to digest at the ordinary 
temperature for 15—13 hours in water containing 4—5 per 
cent, of formaldehyde, and the insoluble mass thus obtained 
is washed free of wafer by means of alcohol, acetone, or 
ether. It is then incorporated with nitrocellulose (100 kilos.), 
dissolved in alcohol (loo kilos.) containing 30—50 per 
cent, of camphor, and after addition of colouring agents, if 
desired, the homogeneous mixture is made into plates or 
films, heated and compressed, and finally chilled whilst still 
under pressure.—R. J,. J. 


A*.—mATIURJlC, XilC, 

Atmospheric .Xilrogen; Fixation of -, hy A If at fa on 

rrilintiry Prairie Soil under carious Treatments. C. O. 

Hopkins. J. Amer. Chem. Soc., 1902, 24 F 12 l 1155_ 

1170. 


rubber threads, eventually leads to a number of ruptures of 
the latter. 

By coating the rubber thread or the textile weft, or both, 
with a lubricant, such as paralliu wax, the friction between 
the two kinds of threads is considerably lessened, the 
liability to injury reduced to a minimum, and the life of the 
web materially lengthened.—A. S. 

United States Patents. 

Plastic Goods; Method of Moulding -. F. Danhitz, 

Rixdorf, and A. l.oewv, Berlin. I'.S. Pat. 715,462, 
Dee. 9, 1902. 

A Mi.XTt he of a fatty oil with a sulphur compound, such as 
sulphur chloride, is cast into moulds immediately before the 
mass becomes consistent. As there is no appreciable 
shrinkage, the article retains the exact shape of the mould. 
(Ger. Pat. 15,985, June 10, 1901.)—C. A. M. 

Tyre- Repairing Compound, and Process of PrepaidnglSame. 
M. McWhorter, Assignor to .f. U. Hastings, K. MeGary, 
andpl'. I.. Davies, all of .San Francisco. U.S. Pat. 
716,083, Dec. 16, 1902. 

A “ seif-skauno ” composition for pneumatic tyres. 100 
gallons of “ asphaltic petroleum,” from which all matter 
volatile at 177* C. has been removed by distillation, is 
mixed with 2 lb. of crude rubber dissolved in the minimum 
of oarbon bisulphide, the solvent is driven off, the whole 
oooled to 15° (A, and 6 fluid oz. of the essential oil of sassa. 
ftas added. The latter ingredient is claimed to preserve the 
fluidity of the composition by preventing the oxidation of 
the petroleum, so that the rubber is permanently held in 
solution.—F. H. I., 


In order to ascertain why the culture of alfalfa on the 
prairie soils of Illinois and adjoining states has, in general, 
been a failure, in spite of the facts that it is capable of 
drawing upon the soil to great depths for its mineral 
requirements, and that, as a leguminous plaat, it has the 
power of assimilating nitrogen from the air, the author 
has carried out experiments on the growth of alfalfa 
under various conditions. In ouo series of these a number 
of pots of prairie soil were sown with equal numbers of 
seeds, and were treated with manures containing one or 
more of thu following food materialslime, nitrogen, 
phosphorus, and potassium. An exactly similar scries 
of pots was arranged, with the addition that each pot 
was treated with alfalfa bacteria obtained by shaking up 
soil from an old ulfalfa field in Kansas with water. The 
results obtained were as follows: The cultures of the un- 
inocnlatcd pots to which no nitrogenous manure had been 
applied, made comparatively small growth, and indicated, by 
their appearance, an insufficient supply of nitrogen ; 'the 
corresponding pots treated with tho bacteria gave yields 
ranging from two und a half to seventeen times the yields 
from the uninoeulated pots. The application of nitrogen 
produced a very marked increase in the yields, which were 
still further augmented by the bacteria. Phosphorus or 
potassium without bacteria or nitrogen are of no value to 
the plant, but under the most favourable conditions the 
yields in pounds per acre were increased from 1,760 without, 
and 2,080 with bacteria, to 2,560 and 3,520 respectively, by 
the addition of phosphorus. The application of potassium 
increased the greatest yield from 3,040 to 3,520 pounds per 
acre. There is evidence that part of the value of the 
phosphorus and potassium is due to the increased growth of 
bacteria which they give rise to.—-T. H. V. 


XIV.—TANNING; LEATHER, GLUE, SIZE, j XYI.-SUGAR, STARCH, GUM, Etc. 


Horn; Hydrolysis of - . E. Fischer ami T. Dorpinghaus. ) 

See under XXIV., page i! 

Tanning Materials; Analysis of -. A'eto Rules ami 

Alterations in existing Sules of the International Assoc, 
of Leather Trades Chemists. 


Bone Charcoal; Determination of Calcium Sulphide in 

-. A. Rbssing. 

See under XXIII., page 112. 

Sugars; Importance of the fi-Naphthylhydrazoncs of the 

- ,/or their Detection and Separation. A. Hilger and 

S. Rcthenfusser. 


See under XXIII., page 114. j See under XXIV., page 117. 
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Knolisu Patents. 

Refined Sugar ; Impts. relating to the Treatment of -. 

H. Passburg, Moscow. Eug. Pat. 17,175, Aug. 2, 1202. 
Skk U.S. Pat. 713,01G ; this Journal, 1902, 1546. 

—T. II. P. 

Covering and Drying of Sugar in Moulds ; Impts. in and 

relating to the -. H. Passburg, Moscow. Eng. Pat. 

17,178, Aug. 2, 1902. 

In this process the sugar moulds arc secured to a rotating 
hollow shaft ho that they either hang from, or rest upon, it. 


I'm. 1. 




I This tube is connected with a suction pump, aud troughs, 
! placed under the moulds, allow the liquor used as covering 
material to he drawn off. One form of the apparatus is 
| shown in longitudinal section in Fig. I and in crons 
section in Fig. 2, aud is used in the following mauner:— 
l The filled moulds are suspended from the rotating pipe a 
(Fig. 1), and the trough m (Fi«. 2), containing the covering 
liquor, placed below them. The suction pump connected 
I with « is then set in action, the covering juice being thus 
| drawn into the moulds; the yellow discharge syrup is 
] expelled into the tube a, from which it .is led to a resovvoir. 

Wncn all the covering liquor has been removed in this way 
! from the troughs wi, these art* removed, and the moulds 
! rotuted until they occupy the position shown by the dotted 
outline. In a short lime the liquoring is complete, and the 
pipe a is then rotated until the moulds occupy their original 
position. The suction pump being kept in action, hot air 
is forced through the pipe n, and so drawu up through 
i the sugar. When the sugar is dry, cold air may, if 
necessary, he passed through it.—T. II. l\ 

Fukncii Patents. 

Filter giving a High Yield [ Siit/ir Juiee »]. Sjciete 

Muschitienhau • Acticngesellsehuft vormills llrcitfold, 
j Danek und Co. Fr. Fat. 319,539, March 13, 1902. 

| An apparatus for filtering liquids, especially sugar juices, 
j in which the filtering vessel is provided with a series of 
i horizontal pipes. 7, arranged a small distance apart in u 
| vcitical plane (see Figs. 1 and 3) passing down the middle of 
the vessel. Each tube has in ic a longitudinal slot or 
! opening 14, (Fig. I), preferably at the bottom, and receives 
! by either otic or liothof its open ends the liquid to be filtered, 
which is then distributed, by means of the slots, at a low, 
uniform speed on to the filtering layer* supported by the 


Fm. 1. 
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perforated plates 12, Hi, and 11 (Figs. 2 and 3). The 
filtered liquid flows away through the apertures, 1 j and 16, 

Kid. 3. 





and the sand or other filtering material may be removed, 
when necessary, by way of the pipe 17 (bigs. 1 

Svqar-Befininy; Process of -1' ederal Refining 

' Company. Fr. Hat. 320,274, April 8, 1902. 
Essential oils, resins, &c., are treated with sulphuric acid; 
the sulplio-bodies thus obtained have the power of removing 
impurities from sugar solutions, and of stdl separating 
easily after agitating with them.—F. !s. S. 

Separation of Starch from surroumliny Liquids; Aulo- 

_Morel. Addition, dated .March 23, 1902, 

to Fr. Hat, 300,237 of May 11, 1900. 

A cKNTtti Foovt, machine is described by means of which 
starch may he separated from any liquid present.—1'. b. b. 

XVII— BREWING, WINES, SPIRITS, Etc. 

Pressed Yeast, Validity of Ban's Method for the Detection 

of Bottom Fermentation Yeast in Stored --. < >. baare 

and G. llode. Zeits. Spiritusind., 1903, 26, [1], >— 3 - 

Owing to the fact that some samples of top fermentation 
pressed [bakers’] yeaBt were found apparently to contain 
bottom fermentation [beer] yeast, in spite of assurances 
to the contrary, the question arose as to whether Baus 
method (this Journal, 1895, 289) for the detection of such 
contamination, based on the different behaviour of the two 
tvoes of yeast towards raflinose, gives reliable indications 
iii yeast which has suffered by long keeping. The authors 
undertook a series of determinations by Bau s process on 
fresh samples of the yeasts in question, and on pure 
cultures and known mixtures, testing the yeasts from time 
to time during storage, until they were decomposed. The 
results showed that there was a slight alteration in the 
behaviour of the yeasts towards raflinose during storage, 
in the shape of a small apparent increase in the proportion 
of bottom yeast. The cause of the change has not been 
determined, hut it might be due to the production of 
enzymes capable of hydrolysing mehbiose either by infecting 
bacteria or in the process if “auto-digestion” of the 
decomposing yeast itself. In practice, however, in the 
detection of adulteration, the slight alteration which takes 
place has no influence on the validity of Bau • test even if 
the sample of yeast be fully decomposed, provided that no 
definite conclusions as to contamination be drawn unless 
the apparent proportion of bottom fermentation yeast 
exceed 10 per cent.— J. F. B. 


Polysaccharides, Hydrolysis of , by Sol,Ale 

Ferments. V.. Bourquelot. J. Fharm. Ctiiin., 1902,16, 
[12], 578-584. 

The author refers to his previous paper (see this Journal, 
1902, 1251) on tho hvdrolysis of gentiauose and gentio- 
biose by enzymes. The trisacclmride gemianose consists 
of one fructose residue combined with two glucose 
residues. Invertase, as present in top-fermentation beer 
yeast, splits off the fructose, leaving the two glucose 
residues still combined in the form ol gcutiobiosc, on which 
the ferment has no further action. 1'he mixture of 
ferments from almonds, termed collectively emulsin, has 
practically no action on gentiauose, hut completely hydro¬ 
lyses gcutiobiosc to glucose. When u mixture of invertase 
and emulsin is allowed lo act upon gentianosc, the sugar is 
hydrolysed to its ultimate components, but tho two 
hydrolyses proceed simultaneously, without any separate 
stages being discernible, the two ferments acting to all 
appearances as one enzyme capable of hydrolysing 
gentiauose completely. From this observation the author 
suggests that all the natural ferments which are capable 
of hydrolysing complex carbohydrates are mixtures of two 
or more enzymes complementary to each other, each one 
acting upon the products of the action of the one before it, 
the presence of all being necessary for a complete hydro¬ 
lysis. On this theory the progressive modification of 
malt-diastase by heating it at temperatures above (KO ( I. 
limy be explained. Assuming a mixture of several 
enzymes, the heat at different temperatures above 03° C. 
i successively destroys the enzymes which perform the 
hydrolysis. The author then proceeds to discuss the 
theory of “ kinases,” which have been described as ferments 
influencing the ordinary known ferments, accelerating aod 
intensifying their action. In view, however, of the above 
combined relation of invertase and emulsin towards 
"cntianosc, i! is important, before adopting this view of 
“ kinases,” to be absolutely certain that the substance 
added as a “ kinase ” does not contain an enzyme which is 
complementary to the one under investigation, towards the 
substance to be hydrolysed. A similar instance of com¬ 
plementary ferments is found in the case of the hydrolysis 
of starch hv saliva. The latter contains only amylase by 
which the starch is hydrolysed to maltose and dextrin, and 
no further. But if intestinal juice be added together with 
the saliva, the hydrolysis is far more complete, because 
this juice contains the enzyme maltase complementary to 
amylase and capable of converting the maltose produced by 
the latter into glucose. Similarly, tho liquid from cultures 
of Aspergillus contains all the necessary amylo-hydrolytie 
1 enzymes, and, in addition, maltase, and is thus able to 
bring about the complete hydrolysis of starch paste. 

— J. F. B. 

Lactic Acid Bacteria ; Industrial -. M. W. 

Beijcriuck. Zeits. Spiritusind., 1902, 25, [50—52], 

530—533, 541—544, and 550—553. 

The “ active ” lactic acid bacteria, i.e., those which produce 
sufficient acid to render them of any importance in 
industrial operations, mav be dealt with in two classes, 
lactococeus and lactobacillus. The laetoeoeci comprise 
those which produce lactic acid in milk at temperatures 
below 30" ('., those used in cream making and the shine 
bacteria of whey. To the class of lactobfudlti belong 
those which ferment milk at temperatures above 30° C., 
which play the principal part in the preparation of such 
j beverages as kefyr and koumiss and those used for ripening 
I cheese. The most important members of this class are the 
j bacteria used for acidifying the seed-yeast mash in 
distilleries. Undesirable effects of lactobacilli are found 
! in the " turning ” of beer and the destruction of hikers 

^Lactobacillus caucasicus is the ferment of kefyr grains ; 
it occurs in small quantities in the acid yeast mashes *>t 
distilleries and is the only organism, besides the usual 
ferment, which produces sufficient acid to be capable of 
replacing the latter. Unlike the true acidifying ferment 
of distillery mashes, it ferments milk-sugar, and maltose-, 
it also grows well at a temperature of 23 0., an undeairable 
property which would allow it to remain aetive during 
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alcoholic fermentation and would came it to appear in the 
preuetl yeast which it ha* the power of destroying. 

General Properties. —" Active ” lactic luteteria are dis¬ 
tinguished by their high acidifying power, non-motility, 
and small colonies; au important characteristic of these 
organisms lie* in the fact that they do not secrete the 
enzyme catalase and are the only known organisms which 
do not split up hydrogen peroxide. From fructose they 
produce the same degree of acidity as from glucose, but 
they convert the former sugar into mannitol, whereas the 
residnal glucose is unaltered. They can only derive their 
nourishment from peptones ami hare not the slightest 
proteolytic power. The specific action of lactic bacteria 
cannot be traced to the action of an enzyme. 

Lactic Acidification of Distillery filathes. —According 
to the Vienna method, the lactic fermentation is conducted 
in a semi-solid mash of mult and rye flour, whereas, bv the 
“ Lufthefe ” method, the acidification takes place in a 
filtered woit; the active bacterlu are the same in both 
cases. The author deals here only with the Vienna 
method. The mash is saccharified at a temperature of 
03° C., aud is infected at this temperature with acid mash 
from a previous operation. The whole is left, absolutely at 
rest, under such conditions that it cools from 83 (,'. to 
40—37° C. in three days, acidification taking place at a 
temperature above that most favourable for the production 
of acid, liven uuder the most constant conditions, the 
acidity of the mash may vary cousiderably ; the bacilli 
form no spores anil do not exist in tho “ wild ” state. The 
acid mash frequently contains n “ wild” yeast, .S', frayans, 
capable of resisting these high temperatures; this yeast 
can ho eliminated by heating the mash at 85° (.for 13 
minutes, without injuring the lactic ferment. This puri¬ 
fication by heat is termed “ lactisution ” and is a necessary 
preliminary for experimental cultures at 37° C. and under. 
The acidifying power of the mash when sown in wort 
varies considerably according t* the part of the vat from 
which the sample was taken t samples from the outer 
portions which had cooled soonest produced more acid than 
samples from the inside which had remained hot for a 
longer time. Average samples from different vats varied 
considerably in acid-producing powers. This shows the 
extreme sensitiveness of the ferment to conditions of 
temperature, and the modifications so produced are here¬ 
ditary. Rather more acid is produced in absence of air 
than with exposure. 

Pure Cultures- When the acid mash is sown on wort- 
agar plates, a series of bacilli, closely allied, morpho¬ 
logically, but differing in the degrees of acid produced 
in presence or absence of air, are easily separated in 
the form of irregular opaque colonies. To this group is 
given the name Lactobacillus Deibrucki. A satisfactory 
acidification of industrial mash cannot be effected by pure 
cultures of this organism ; it produces more acid in absence 
of air than when exposed, but the acidity is low aud 
variable and the bacillus degenerates. The true un¬ 
degenerated acidifying agent of distillery mash is Lacto¬ 
bacillus fermentum. Although it is present in the acid 
mash, the conditions of ripening of the latter are such as 
to deprive the bacillus of the power of growing io presence 
of air. If, however, a sample of the mash be taken when 
it is only 36 hours old ,L. fermentum can be isolated on 
wort-agar at 37° C., in the form of transparent colonies, 
which must be propagated whilst still young in the form of 
•tab-cultures below 41° O., otherwise they will degenerate 
into some form of /.. Deibrucki. L. fermentum produces 
some carbon dioxide when grown in wort with restricted 
air supply. Tne mo»t favourable temperature for the pro¬ 
duction of acid is 41° C., none is produced below 25° O., 
nor above 50° C. j exposure of wort cultures to air is 
slightly favourable to the production of acid; the pure 
cultures produce far more acid than does the acid math 
containing predo ninating quantities of the less active L. 
Deibrucki. When cultivated in wort with free access of air 
at a temperature of 4S° C., L. fermentum is more or less 
converted into L. Deibrucki, whilst the residue loses its 
power of growing on solid media in presence of air. This 
transformation takes place on the industrial scale and is 
advantageous owing to the fact that L. fermentum possesses 


a certain activity at the temperatures of alcoholic 
fermentation,whereas L. Deibrucki does not, L. Deibrucki 
can be regenerated iuto L. fermentum by repeated 
cultivation in wort at 37° ('. in complete abieuco of air. 

—J. F. B. 

Malt Extracts ; Dry - A. Wolff. Woch. t. Brau., 

1902, 19, [52], KOI—802. 

In place of the usual syrupy mnll extracts, a Herman firm 
has recently introduced extracts of malt in the dry form. 
The malt is mushed in the ordinary way unit the filtered 
wort is evaporated in special vacuum pans under a pressure 
of 50-80 miu. at a temperature not exceeding 45 C. to a 
thick syrup containing about 25 per cent, of water. The 
syrup is then transferred to shallow evaporating trays and 
is dried ill a vacuum chamber at a temperature of 80" 0. 
miller a pressure of 20 mm. for about three hours. The 
product is a voluminous, crystalline ina-s, which is 
powdered for sale, having the composition; —Moisture, 
<•■55; mineral matter, I • 60 ; nitrogenous matter, 4 - #4 ; 
maltose, 76 - 32 ; and dextrin, 16'59 percent. 

By the rapid and careful evaporation of the malt wort, 
eammclisiition is entirely avoided aud the product has a 
yellow colour with a pure, sweet, malty flavour. The 
preparations have it high nutritive value and will keep 
indefinitely. They contain the malt enzymes still in the 
active state and can be mixed with drugs if desired. 

-J. F. It. 

Malt Liquors; Identification aud Composition of -. 

(.’. I,. I’ursons. J. Amcr. Chetu. Hoc., l!H)2, 24, [12], 

1170 — 1 178. 

A piionLKM which is sometimes nut with in two of tho 
north-eastern of the Unite*! States where the sale of “ malt 
liquors ” of any kind is prohibited by law, and which as yet 
has not been completely solved, is to detorminc whether any 
quantity of limit, no matter how small, has be* ■:> employed 
in the preparation of a given sample of a beer. If the pro¬ 
portion of malt made use of is fairly large, it cun readily be 
detected by analysing the liquor, but in ca^es where only u 
small proportion of malt has been employe*!, all that can be 
said of the beer is that it shows no evidence of malt. 'The 
following tuble gives the results of amilysis of 70 samples 
of American malt liquors, some of which were, however, 
not in very good condition, as may be seen from the high 
percentage of free acid. 


. ... 

! Avi-ragi-. 

Maximum. 

j Minimum, 

Specific jrrnvity. 

1 01(H) 

ro»i«t 

PWH7 

Alcohol (by ’.olmiitq . 

5-01 

7* S3 

o'or* 

1a x tract. 

4'0l 

; 7 at 

| .ria 

Albuminoids t.N * d’25).... 

0-470 

O'dit 

; 0-200 

Phosphoric acid. 

O' 0*»| 

1 OM.ir. 

nOW* 

Ash . 

0-200 

0-2M 

i 0'I47 

Sulphates in ash. 

(PHI 

! 12*07 

2‘4t 

t* ree acid. 

0*20 

U'S7 

o-io 


The author is of opinion thutno true lager or ale contains 
less than 0-01 per cent, of phosphoric acid and 0*25 per 
cent, of albuminoids. 

The results are alio given of the analjsesof five beers 
wtdeh could not be certified to be malt liquors. In thesn 
the percentage of albuminoids varies from 0 0;M to 0 21.V 
and that of the phosphoric acid from 0 010 to 0*02:i. 

The composition of the ash of “ no malt ” beer also, 
differs considerably from that of an ordinary malt liquor. 

The methods of analysis are briefly desciibcd.—T. H. I\ 

Beer-Haze caused by Chill. A. Fernbach. Ann. de la 
Brass., 5, [28], 505—506. 

Apart from the risk of chill during transport, beer kept it* 
storage casks in the brewery is often subjected to fluctua¬ 
tions of temperature, in the absence of efficient methods of 
anemperation. At such times the presence of a little yeast 
is beneficial, the fermentative activity of the litter generating 
heat and helping to maintain a uniform temperature; and 
hence filtered beers are more liable to chill, especially when 
filled into trade casks, owing to the greater superficial area 
exposet^U) the air.— C. S. 
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Beer; Retention of Head on -. .1. K. Siebel. Hantke’s \ 

Letters oo Brewing. Zeits. net. Brauw., 25, [45], 677. | 

With regard to the “ head ” producing constituents of mult j 
and other grains, experiments conducted ut the Zymotcclinic | 
Institute show that the gliadin of wheat, the hordein of I 
l)Htle^, and the hynin (modified hordein) of malt, all soluble | 
in alcohol, exhibit tho aforesaid faculty in a high degree, 1 
hynin iu particular being more soluble in dilute alcohol land 
therefore in beta') than the others. The author also inclines j 
to attribute to tide faculty the benefits known to result from 1 
dressing the fermented beer with malt Hour, the principal 
advantage of which was hitherto considered to reside iu its 
hydrolytio action on unsacclmrilied starch, erytbrodextrin, i 
dco.-C. S. 

Pentosans i Determination of -. li. Jitgcr aud 

■ K- Unger. 

See wider XXIII., page 114. 

Fmu.isii I’tTKVI. 

Beer; Fermentation of -. V. Lapp, Leipzig, Germany. 

ling. l’at. 21,643, Oct. 4, 19o2. 

Beer is fermented iu a single operation by earn ing out the 
fermentation from beginning to end under pressure at a 1 
temperature above 10" C\, until the greater part of the 
sugar is converted, compressed air or carbon dioxide being , 
used at the beginning of tin fermentation as a pressure 1 
medium,,while during the latter part of the fermentation, 
compressed air or liquid air is use 1.—J. K. B. 

United States Patents. 

•Kirilin ; Process of Striping -. W. I*. Bice, Chicago, J 

III., U.S.A. C.S. Bat. 715.605, Deo. !). 11102. , 

This is a process of steeping grain, the objects of which 
are to shorten the time necessary for the germination of 
i the grain on the mail-floor, to reduce the loss occasioned by , 
ungerminated corns, and further, to brighten the corns. The 
grain is mixed with water in the usual manner, and during j 
the process of steeping, aerated or gas-charged water is 
passed in through the grain in the steep tauk. The gas 
used may bo air or nearly pure oxygen, (free also U.S. 
But. 713,349 ; this Journal, 1902, 1317.)—F. S. S. 

Malt) Apparatus for Drying — — ■ \V. I’. Kiev, Chicago, 

III., U.S.A. U.S. Pat. 717),(>l)C, Dec. 9, 1902. 

The apparatus consists of an outer drum revolving on a I 
horizontal axis. This outer shell is provided with air 
passages. There is an inner conduit extending practically 
throughout the length of the drum, which is provided with 
a perforated wall. The hot air is drawn in at one end of 
■the drum and the exhaust is from the other end. The 
drum is provided with a number of segmental compart¬ 
ments running radially. The malt is placed in these 
compartments and by this means mnttiug is prevented to a 
great extent.—F. S. S. 

Malting-Drum. J. F. Dornfleld, Chicago, Ill. U.S. Bat. 

715,465, Dec. 9, 1902. 

saw form of tnalting-drum iu which it is said that cool. 
,dry and fresh air from the stationary room or cliamber, 
is drawn in through a series of lougitudinal perforated tubes, 
placed a short distanco inside the case of the rotatable 
arum. To this end, claim is made for the combination of 
a stationary room or chamber, a rotatable malting-drum, a 
seriea of tubes with apertures extending longitudinally with 
respect to the drum and open at “opposite ends to the 
.exterior of the drum, into the stationary chamber.'' An 
exterior cylinder (or cylinders) unconnected with fhe drum, 
but .communicating with the interior oylinder, is also 
claimed, as likewise another room or chamber with which 
the exterior cylinder (or cylinders) cdmnumicates.—F.S.S. 

French Patents. 

Yeast i Preparation of -. M. 1‘. Davis and 

E. Wilding. Fr. Pat. 320,260, April 7, 1902. 

See Eng. Pat. 8777, 1901 -, this Journal, 1902, 766.—F. S. S. 
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Brewing ; A Aietr Process of —. V. Lapp. Fr. Bat. 
.'120,31.), April 9, 1902. 

See Lug. Bat. 21,731, 1902 ; this Journal, 1903, 4o. 

—F. S. S. 

Denaturing Alcohol; A Process for -. G. Hache. 

Fr. But. 320,592, April 22, 1902. 

Coil tar is mixed with its own volume of alcohol in the 
cold and agitated for some time; the mixture is then 
allowed to stand and the alcohol which separates decanted 
off. It is said to contain a large number of the hydrocarbons 
originally iu the coal tar, and is suitable for heating or 
motive purposes aud for denaturing further quantities of 
alcohol.—F. s. s. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Ksui.isti Batknth. 

Phosphorus t 'ompound contained in Vegetable Food Stuffs ; 

Process of Obtaining the -. S. Boslernak, Mention. 

France. Fug. Bat. 18,910, Aug. 28, 1902. Under Inter¬ 
mit. Couv., Feb. 3, 1902. 

See Fr. Bat. 318,311 ; thi> Journal, 1902, 1 461. — \\\ B. S. 

Heaters of Liquids, esperiallg Milk, and (loses awl 
Apparatus for Automatically Regulating the Tempera¬ 
ture of the Liquid or (las. J. Fliegel, Mallmitz, 
Germany, ling. Bat. 1 1,877, .May 24, 1902. 

Toe apparatus consists of a pipe with a. movable air-tight 
piston. The part of the pipe below the piston is in the 
form of a spiral and is filled with mercury. Connection is 
made, by a series of levers, between the piston and the 
valves controlling the supply of liquid to be heated or the 
heating medium. The apparatus may be placed iu a 
vessel outside, but connected by pipes to the heatinu 
vessel. (See also U.S. But. 705.745 j this Journal, 1902, 
1149.)—W. B. S. 

Maize, or Indian Corn; Treatment of -, for fhe 

Production of Corn Milling Products. A. J. lloult, 
London. From T. T. Gaff, Barnstaple, Muss., U.S.A. 
ling. Bat. 16,559, July 25, 1902. 

See U.S. But. 707,059 ; this Journal, 1902, 1149. 

—G*. A. M. 

United States Patents. 

Froth-Condenser for Centrifugal Machines [Milk'. 
J. L. Bergli, Assignor to The Bergh Clarified Milk Co., 
New York. U.S. Bat. 715,947, Dec. 16, 1902. 

Toe froth-condenser is particularly applicable to machines 
for removing dirt anil refuse from milk without separating 
the milk aud cream. It consists of an annular vessel 
surrounding the drum and just under the exit from the 
latter. The clarified milk passes through perforations at 
the bottom of this annular vessel and runs off into 
receptacles, whilst froth anu air leave by an opening at the 
top.—W. B. S. 

Milk or Cream; Apparatus for Cooling -. K. G. X. 

Saleiiius, Assignor to Salenius’ Werkstiider Manufacturing 
Firm, Stockholm. U.S. Bat. 716,112, Dec. 16, 1902. 

A coolinij compartment is placed above the separator 
drum and rotates therewith. The cream rises into this 
compartment and is cooled by jets of water sprayed on 
the external walls of the latter,—W. B. S. 

French Patents. 

Malt Flour; Hydrolysis of -. V. Lapp. Fr. Pat. 

320,339, April 10, 1902. 

To obviate the difficulty, usually found in the hydrolysis of 
malt flour, of impregnating the flour with water, the 
inventor carries out the hydrolysis under pressure. In the 
same apparatus the process may be carried out with the 
| vessel hermetically closed; finally, the product is forced by 
I the pressure in the apparatus through a sieve.—F. S. 8. 
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Farina and the like ; Apparatus for Sterilising -. 

Soei£t6 Diiverio Henrici and Co. Fr. Pat. 320,473, 
April 18, 10U2. 

This substance is placed in a cylindrical steam-jacketed 
xeasel and is thoroughly agitated during the heating hv a 
system of stirrers. Hot air is passed into the vessel 
during the process to remove moisture.—\V. 1*. > 


to cover them, and boiled at a pressure of 6 to 8 atmo¬ 
spheres. During the boiling an electric current is passed 
j through the mass by means of insulated metal or carbon 
electrodes inside the boiler. The electrolysis materially 
assists the solution of the non fibrous matters, and the mass 
is then triturated by suitable appliances to separate the 
fibres and convert them into pulp. -.1. F. It. 


(B.) —SANITATION ; WATER PURIFICATION. 

Gases in Liquids; Solution of -. J. A. Wanklvn. 

Set under XXIV., page 1 Hi. 

IvNciLISll 1 \ui:m. 

Water Purifying and Softening Apparatus. S. Hodirkiii 
an<l the Pnlsometer Engineering Co., Limited, both of 
London. Fug. Put. 81, dan. I, 11102 . 

A mmi: water tank and a mixing vessel are arranged side 
by side and connected In a pipe at their upper ends. An 
automata* water-hushing apparatus, through which the 
hard water enters, is placed above the lime water tank and 
discharge* into the mixing vessel. The rise and fall of a 
float in the Hushing apparatus works a displacer, or a short 
siphon, in the lime water tank, and causes a definite quantity 
of lime water to pass into the mixing vessel. A float in 
the latter controls the supply of hard water to the flushing 
apparatus.—W. P. S. 

( c .)—DISINF FCTANTS. 

Lnoi.ism Pviknt. 

Antiseptic Compounds , and Methods for Producing same. 
H. II. Page, Detroit, U.S.A. Kng. Pat. 53<io. March 1, 
1902. 

Ski: Fr. Pat. 310,248; this Journal, 1902, 140(1.—J. F. II. 
Fkkm ii Patiats. 

Insecticide and Disinfectant L. Picard. Fr. Pat. 320,581, 
April 22, 1902. 

Tin- compound consists of a mixture of dry resin soap with 
crude phenol and cre*ol and heavy tar oil.—W. P. S. 

Sulphur , Pulverulent; Tnahncnt of - to render it 

miscible {rnouitlable') [e.g„ with ('upper Salts as Bac¬ 
tericide]. M. and A. Oampagne. Fr. Pat. 320,027, 
April 24, 1902. 

Sri.rjiru in a finely-divided state is incorporated with a 
resinous substance, or with an alkali or soap, or with these 
together. The mixture may contain, for instance, flowers 
of sulphur, 70 parts; sodium carbonate, 20 parts; and 
powdered resin, 10 parts. This may he mixed with 
■water to any desired consistency. To form a bucteiicidal 
compound, a mixture is made of the composition with 
cupric acetate or sulphate, which, if prepared as a solid, may 
be subsequently dissolved or diffused in water for us«*. 

— E. S. 

XIX.—PAPER, PASTEBOARD. Etc. 

English I'atknts. 

Straw Pulp for milking Straw Hoards ami Paper ; Murat• 

fai lure of -. J. Goode, Peterborough, liug. Pat. 

18,157, Sept. 11, 1901. 

Sxkaw is first cut and cleaned, and then boiled with water 
iu a revolving boiler under suitable pressure to a pulpy 
condition. The pulp is then reduced iu edge runners, 
whence it passes to the beating engines.—J. p. 11. 

Paper Pulp; Electrolytic Treatment of Vegetable Matters 

for obtaining -. J. II. Desmarest, Vauves, Prance, 

and J. P. M. Geyer, Tunis. Eng. Pat. 26.260, Dec. 2 : 1 , 
1901. 

Veoetahi.k matters are cut up into shreds or shavings and 
purified, if necessary, by “ dusting." They are then placed 
in a closed boiler with sufficient water or acidulated water 


Paper Pulp ; lllcaclting -. 1{.(1, Mct zies, Edinburgh. 

Enp. I’at. 28, Jim. 1. 1902. 

Ski: I'.S. Pat. 711,216 ; this Jiiiiriml.' 1903, 12.— ,1. P. B. 
r MTKI> Sr VTH* P VI I N IS. 

Paper-multm / Machine. Hiadliun. ltoslnn, Assignor 

tu .1. \V. Horne and Sons, Mass. I S. Pat. 715,719, 
Hoc. II'., I'.iu2. 

Iv st I' ourdriiiicr paper-making machine, having u number 
of table rolls supporting the making wire, at least one of 
these table rolls is perforated iu its circumference, the 
perforations leading to drainage passages through which the 
water which lends to accumulate between the roll and the 
wire may drain hv gravity, the ad justment being such that 
one of the drainage passages sloth be operative iu every 
position of the roll.—,1. p. 11. 

Sulphite t ‘oniptiHlltls ; /Veres* of Making -. 

II. II. Wing. IT.S. Put. 716.3311, 1902. 

.See under V 11., pmjr 93. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 


Thallium Oxalates. W.O. ltuhe and II. Steinmetz. Jk*r., 
1902 , 35 , [ 20 ], 1447 — 1453 . 

Tiik authors <li<l not succeed in preparing a normal 
: (neutral) oxalate of thallium, but only acid oxalates. In 
this respect thallium resembles other trivalent elements, 
chromium and aluminium being the only ones of which 
, normal oxalates have been obtained. On treating moist 
thallium hydroxide with the calculated quantity of oxalic 
acid in aqueous solution, unchanged oxide and a white 
acid oxalate were obtained. A product of constant com- 
] position could only he obtained by treating the freshly 
precipitated hydroxide at 25’ O. with a large excess of a 
i cold saturated solution of oxalic acid. The oxide first dis- 
! solved, and then a fine crystalline precipitate appeared, 

I which, when washed with water, alcohol, and ether, and dried 
| in the air, had the composition TI(C0 3 ) 3 C0 2 H .311,0. 

A salt containing the same ratio of thallium to carbon 
(1:4), but with different proportions of water, was obtained 
by precipitating an acid solution of thallium sulphate with 
• the calculated amount of oxalic acid. When less oxalic 
acid was employed, acid oxalates with 3 to 4 inols. of water 
j were still obtained. 

Oxalates in which the ratio of thallium to carbon was 1:5 
; were prepared by adding oxalic acid in excess to acidified 
| solutions of thallium salts. The precipitates obtained, 
approximated to the composition TI(CO 2 ) 5 (C0 s H) 2 .3H 2 0. 

( On boiling the hydroxide or any thallium oxalate with 
aqueous oxalic acid, part of the oxalate was reduced, and 
a heavy finely-crystalline precipitate was deposited. This 
usually had the composition Tl 2 (CO 2 ) 4 .3lf a 0. 

I Tl(CO») 4 (NH,)(IsH 3 ) 2 was prepared by suspending the 
! mono-acid oxalate in a non-dissociating medium (e.y. t abso¬ 
lute alcohol) cooled with ice and treating it with a dried 
current of ammonia. By allowing the ammonia to act nt 
45° C.for 1—2 hours, a normal ammonium salt T1(C(J 2 ) 4 NH 4 
; was obtained. 

When pyridine was used in place of ammonia, a salt con¬ 
taining more pyridine than the normal salt was obtained. 
The normal salt, TI(C0 2 ) 4 HC*II 2 N\ was prepared in a 
manner similar to that of the ammonium salt. 

The salt* Tl(CO s ),HC s HiN and T1(00 2 ) 6 .(NH 4 ) 3 were 
also obtained.—C. A. M. 


v. 9 
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Meta-amino-para-hydroxybemoic Acid Methyl Ester (Or- 
tho/orm new). A. Einhorn and E. Huppert. Annalen, 
1902, 325, [3], 805-389. 

m-ami.no-;> iiyijboxvbknzoic acid methyl ester (orthoform 
new; generally crystalline in slender needles, melting at 
142° C., hut from aqueous solutions, to which a few drops 
of ethylenediamine have been added, a mollification crys¬ 
tallises in lustrous scales, melting at 1 tO J —1U"C. Ortho¬ 
form (new), gives with concentrated nitric acid an intensely 
red-ooloured solution, the coloration disappearing on dilution, 
whereas orthoform (p-amino-m-Itjdroxybenzoic acid methyl 
ester) gives a dark green solution with nitric acid. For the 
characterisation of orthoform (new), the authors have pre¬ 
pared a large number of salts anil double salts. lioth the 
orthoforms yield splendidly crystallised compounds with 
antipyrine, tolylpyriue, and pyramidoue, attributed to the 
contiguous position of the hydroxy and amino groups, since 
the ester of p-aminosalicylic acid does not combine with 
antipyrine. The antipyrine-orthoforms are split up by mineral 
acids, but with salicylic acid they form triple compounds. 

A large number of reactions with otthoform new have been 
studied. When treated in pyridine solution with acid 
chlorides, the acyl group enters the amino group. Mono 
and dimethylated derivatives in the amino group have been 
prepared on the one hand and the methyl derivative of the 
phenolic group on the other huud. Monockloraoetic acid 
reacts with orthoform (new') in various ways, according to 
the conditions.-—J. F. B. 

Strophanthin, Choline, and Trigi.ncllin in the Hoot of 
Slrophanthus Ilispidus. W. Karsten. Her. deutseh. 
pharm. Ges., 12, 241—245. Ghent. Gcntr., 11102, 2, [20], 
1514. 

Thk author has examined a sample of the root of Slroph¬ 
anthus hispidus (lie Candolle), according to Thoms' method 
(this Journal, 1898, 369), and finds that it contains, besides 
small quantities of strophanthin (0 6 toll'7 per 1,000), a 
considerable amount of trigoncllin (1 per 1,000) and choline. 
The strophanthin agreed in its properties with that prepared 
by Thoms from the seeds. On decomposing the glucoside 
with 10 per cent, hydrochloric acid, however, although the 
strophanthidin formed was identical with that ohtaine 1 by 
Thoms, the sugar formed at the same time was dilferent. 
From the strophanthin of the root, the sugar obtained is 
crystalline (luminm melting at 106" C., probably rhatnnose), 
but from the strophuutbin of the seeds, an amorphous carbo¬ 
hydrate is obtained, which reduces Fehling’s solution, but 
does not form an oxime or a hydrazonc.—A. S. 

lhegca Hubicumla t The Action Principle of the Seeds 
of —-- . W. Karsten. Her. deutseh. pharm. ties., 12, 
245—250. (’hern. Gcntr., 1902, 2, [20], 1514. 

Tub seeds were examined by the method used by Thoms 
for strophanthus seeds (this Journal, 1898, 369). About 
2'5 per cent of a glucoside, or 1' Kt H :w O i: , was 

isolated, in the form of an amorphous, faint greenish- 
yellow, neutral, hygroscopic, but not deliquescent powder, 
which on exposure to the air becomes of a lemon-yellow 
colour. The product containing water melts at about 
85°C.; after drying over sulphune acid, at 107° C. It is 
easily soluble in water, alcohol, benzene, chloroform, and 
glacial acetic acid, slightly soluble in ether, and insoluble in 
petroleum spirit. It dissolves iu concentrated sulphuric 
acid to a brown solution, which changes gradually to violet. 

It does not reduce Fehling’s solution, even on warming. 
The glucoside, which is completely decomposed by 2 per j 
cent, sulphuric acid at 60° G., has a similar physiological l 
action to strophanthin, but the latter is about five times more ! 
poisonous than the new compound.—A, S. 

I 

Nitrous Group; Quantitative ifeterminntion of ——. j 
G. Clauser and G. Schweitzer. 

Sec under XXIII., page 113. ! 

Lemon Pips; The Fatly Oil of -, and Limonin. I 

W. 1’eterB uni G. Freriehs. ! 

See under XII., page 102. 


Essential Oils; Examination and Valuation of -. 

J. Walthcr. 

See under XXIII., page 115. 

English 1‘atkxt. 

Acetic Acid; Manufacture of Concentrated -. .1, 

Behrens, jun., Gottingen, Hanover. Eng. Pat. 22,096, 
Oct. 10, 1902. 

Calcium acetate is dissolved in concentrated acetic acid 
previously saturated with sulphurous acid, the calcium 
sulphite produced being separated by filtration.—J. F. B. 

ljNlTKit Status Patknts. 

Sulphuryl Chloride ; Process of making -. It. Knietscb 

anil M. Scharff, Assignor . to Hadischc Anilin and Soda 
Fab., all of Eudtvigshafeu, Germany. U.S. Pat. 716,248, 
Dec. 16, 1902. 

I.utciD chlorine and liquid sulphur dioxide are caused to 
combine in presence of bodies which promote their union. 
For instance, camphor is dissolved in liquid sulphur dioxide 
in a closed vessel, and a stream of liquid chlorine in calcu¬ 
lated quantity is introduced, preferably while cooling. 

—J. F. B. 

Acetic Acid; Process of Mailing -. P. Ilocssncck. 

Glauchau, Germany. U.S. Pat. 715,748, Dec. 16, 1902. 
Acktic acid is obtained by a continuous process from a 
liquid mixture of calcium pyrolignito and hydrochloric a, id. 

1 he mixture is supplied to the first and uppermost of a 
scries of receptacles forming a column still, at the same 
time steam being caused to ascend through the seties in 
contact with the descending liquid, so as to absorb the 
acetic acid iu a systematic manner. The steam tlmt 
charged with the acetic acid vapours it has absorbed, at 
length escapes from the topmost vessel of the series, when 
it is led oil into a condenser, ill w hich the acetic acid is 
recovered.—J. F. B. 

lonnnc ; Process if making -. A. Strcbe), Frankfort 

a/ Main, Assignor to fluarmaim Si Beimcr, Uolzmiuden, 
Germany. U.S. Pat. 710,896, Dec. 16, I DOS. 

Skk Eng. Pat. 23,251 of 1898; this Journal, 1899, 915. 

-J. E. 11. 

Methyleiicdisalicylic Ac ill; Alkali Sails of -. Process 

of making same. S. I,. Summers, Philadelphia. U.S. 
Pat. 716,591, Dec. 23, 1902. 

MKTtiYi.KNKiusAUcvi.ii; acid (see this Journal, 1902, 1154) 
is suspended in water, treated with a monovalent alkali, anti 
the solution evaporated to dryness; salts soluble iu water 
and in alcohol, insoluble in benzene or ether, and having 
the formula G, ;i H 10 O 6 1{j' are produced.—J. F. B. 

Methylenedisalicylic Acid; Alkaline Earth Salts of -, 

and Process of Making same. S. E. Summers, Phila¬ 
delphia. U.S. Pat. 716,592, Dec. 23, 1902. 

An alkali salt of methylenedisalicylic acid is decomposed 
in solution by a salt of an alkaline earth, the product being 
nearly insoluble in water and alcohol.—J. F. 11. 

! Methylcnedisalicglic Acid; Metallic Salts of -, and 

Process of Making same. S. I.. Summers, Philadelphia. 
U.S. Put. 716,593, Dec. 23, 1902. 

Salts of methylenedisalicylic acid with the heavy metals 
are obtained by precipilating a solution of an alkali salt of 
the acid by a salt of a heavy metal, the product being 
insoluble in water.—J. F. B. 

Yohimbine ; Salt oj ——. L. Spiegel, Berlin, Assignor to 
Ghent. Fab. Guestrow, Germany. U.S. Pat. 716,776 
Dec. 23, 1902. 

A salt of yohimbine, soluble in water, and possessing the 
properties of the alkaloid is claimed, more particularly the 
hydrochloride C ;i H. b N„ 0 3 .IK'I, crystallising in small white 
needles meltirg at ahout 300° ( .—J. F. B. 
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XXII.—EXPLOSIVES. MATCHES. Etc. 

Sulphur in Gunpowder; Determination of -, hy Mean) 

of Hydrogen Peroxide. 4. Petersen. 

See under XXIII., pay* 112. 

Knglirii Patent. 

Safety Explosive); Improvement» in and relating to the 
Manufacture of ——• K. S’hachtebeck, Westphalia, 
Germany. Enj|. Pat. 11,825, May 1(», 1902. 

In order to increase the durability or stability of safety 
explosives containing hygroscopic substances, such as 
ammonium nitrate, ?emi-solids marie of glue, dextrin, &c., 
are added so that the explosive contains more water than 
tho ammonium nitrate would naturally absorb from the air. 
Glycerin is added to form a gelatinous mass and prevent 
evaporation of water. —U. W. Mcl>. 

French Patents. 

pulminate Compositions [Non-Sensitive] ; Manufacture and 

Use of _. Ilirlenbcrger Patroneu Zundhdtcheu und 

Metaihvaaren-Kabrik vormals Keller and Co. Addition, 
dated April 17, 1902, to Fr. Pat. 318,286, Feb. 1, 1902. 

A scecial form of detonator is claimed and illustrated, in 
which the ordinary, sensitive fulminate is contained in a 
capsule, lying in immediate contact with the non-sensitive 
composition. .Scealso Fr. Pat. 318,288,1902 ; this Journal. 
1902,1472.—G. W. MeD. 


gases in thu chambers. The whole apparatus is filled with 
1 mercury, the gases being measured successively in the 
lower chamber and passed into the upper chamber, where 
the reaction takes place; or, one of the gases may be 
measured directly in the upper chamber and the other gas 
admitted to it from the second cliaitber. After the 
reaction, the resultant gases are measured by adjusting the 
mercury-cup unlit the mercury levels are equal. The 
upper chamber is fitted with platinum terminals for 
sparking purposes, and may be enclosed in a steam jacket. 

—K. A. 

I NO ItGA NIC—QUA LIT A T1 If,’. 

Arsenie, Antimony, and Tin ; Qualitative Separation of 
J. Walker, l'roc. ('hem. Hoc., 18, [238], 246. 
When a solution of the sodium tbio-salts of arsenic, 
antimony, aud tin is boiled with sodium peroxide, these 
salts are converted into sodium arsenate, antimoniate, and 
stannate respectively. Any mercury which ntsy have been 
dissolved from the copper group on warming with sodinm 
hydroxide, is, by this treutiuent, repreeipitated as sulphide. 
The tin may be separated from the arsenic und antimony 
by boiling with excess of ammonium chloride, which 
precipitates stannic hydroxide, leaving the antimony and 
arsenic in solution. On addition of excess of acid, these 
may be separated by means of sulphuretted hydrogen in the 
cold, the antimony being at once precipitated as sulphide, 
whilst the arsenic remains dissolved. 

INOliGA N1 C—Ql IA NT IT A TIVE. 


Percussion Caps and Detonators; Composition for —. 

Wcstfulisch-Anhaltische-Sprengstoff -Actien-i iesellschaft. 
Fr. Pat. 320,199, April 4, 1902. 

Till? compositions claimed as a substitute for fulminate of 
tnercnrv consist of— ! 


Potassium chlorate. ' 1 

Mononitrocresol. *■"» 

PimtuxTosol . 

Trmitrocresol.. 

Tnnitroresoreinol... 


23 35 85 


-G. W. MeI). 


Explosive Materials; Process far Producing easily 

fgnitblc -. C. Duttenhofer. Fr. Put. 320,43.3. 

April 16, 1902. 

See Fag. Pat. 8778, 1902; this Journal, 1902, 927. 

—G. W. Mel>. 

Explosives of High Disruptive Force; Process for tin• 

Manufacture of -. 11. Kscales. Fr. Pat. 320,464, 

April 17, 1902. 

In order to increase the power of explosives, it is proposed 
to add to them, in conjunction with oxygcu-yicldiug bodies, 
such elements as form oxides reducible with difficulty. 
Boron and the metals of the cerium group are given ns 
examples, as well as their carbides, phosphides, and alloys 
with magnesium and aluminium.—G. W. Melt. 

XXIII—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

English Patent. 

Apparatus for shotciny the Relation betucen Volumes of 
certain Reactiny Gases and the I r olumes of Gases 
produced by these Reactions. J. Wllsou, London. Eng. 
Pal. 10,937, May 13, 1902. 

An elongated or tubular glass vessel is constricted at a 
suitable point in its length, and provided at the constricted 
part with a stop-cock, forming two chambers, both of which 
are graduated. The upper chamber has a cock at the top, 
and the lower chamber has a lateral supply tube provided 
with a three-way cock. The lower chamber is connected 
at the lower end by a flexible tul»e to a glass mercury- 
cup, which is capable of vertical movement to adjust the 
pressure to that of the atmosphere when measuring the 


0 — 


Lime ; Determination of -, in Mixtures of Lime anti 

Sand. Thonind. Zeit., 26, [ 128 ], 1719—1720. 
Lunge’s method of limiting with hydrochloric acid and 
plienolphtbalcin in said to be too tedious for use in works, 
imt. this defect is obviated by Friihling’s mod ideation (addi¬ 
tion of ammonium chloride) when performed in the following 
manner :— 

About 100 grins, of the damp mass from the mixer are 
brushed through a sieve and dried in a fire-brick oven, to 
determine tho loss of weight on drying. 
One hundred grins, are then weighed into 
a stoppered fji'0 c.c. flafck, treated with 
about 25 gnus, of ammonium chloride, 
and the fla-k half filled with water. 
Twenty drops of phcnolphthalein solution 
are added, and the whole well shaken up 
and titrated with hydrochloric acid, con¬ 
taining per 100 c.c., 1*2*8 grins, of HC1, 
corresponding to 10*0 grins, of calcium 
hydroxide. Tho acid is contained in u 
flask (see figure) fitted with a measuring 
tube consisting of tin inner tube and an 
outer graduated portion communicating 
with the tap. The buib of the outer tube 
contains exactly 50 c.c., aud the stem is 
graduated to 0*5 c.c. On pressing the 
rubber ball, the acid rises in the inner 
tube and overflows into the outer one; 
and, since the mouth of the former coin¬ 
cides with the zero mark on the scale, the 
exact volume of acid is obtained automati¬ 
cally. Fifty c.c. of acid are run into the 
flask, which is then shaken up, and ti¬ 
tration proceeds until tho end point is 
reached; the randy residue 
in the flask quickly subsides 
after each shaking, and does 
not interfere with the read¬ 
ing. The reappearance of a 
wine - red coloration \ after 
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standing five minutes may be disregarded. <>n dividing 
the consumed volume (e.c.) of acid by 10, the percentage 
of lime is obtained. The entire operation takes oniy a 
few minutes, and the results are concordant with those of 
gravimetric determinations, within the limits of experimental 
error.—C. S. 

Zinct A Simplification in the Sulphiiln Method for the 

Determination of -. A. Thiel. Chem.-Zeit., 26, 

[104], Hep. 355. Zeits. anorg. < hern., 1 002 , 32, 3(12. 

I>t the determination of zinc by precipitation with 
sulphuretted hydrogen, great dilliculty is usually experi¬ 
enced in filtering the zinc sulphide. To obviate this the 
author proposes tile following method: The zinc solution 
is placed in a round-bottomed tlask, excess of ammo¬ 
nium acetate solution added, and sulphuretted hydrogen 
passed through until the liquid is saturated. It is then 
heated for two minutes over a naked flame, when the zinc 
sulphide separates as a thick fioeeular precipitate. The 
supernatant liquid is poured through a filter-paper, the 
residue lining washed into a 50-u.c. Krlenmoycr tlask of 
Jemi glass. The tlask is placed on a water-bath to remove 
as much water ns possible, the ash from the filter-paper 
is added, and the whole dried at 120" (I. for a short time. 
The flask is fitted with a Hose's lid and tube, and heated 
strong])', first in a stream of sulphuretted hydrogen and 
then in a stream of hydrogen. It is allowed to cool in an 
atmosphere of hydrogen and weighed as usual. — K. S. S. 

Selenium in Organic Compounds ; Determination of -. 

II. Kterichs. Arch, dcr l’har n., 19<t2, 240, ['-*], <*•><>— 
OSH. 

About 0-2—(>••'! grin, of the substance is decomposed 
in a sealed tube with nitric acid. «p. gr. I • 4, in presence of 
about 0’5 grin, of silver nitrate under the conditions 
employed for the estimation of halogens by the Curios 
method. The selenium is thus converted into silver 
selenite. The contents of the tube are washed out into a 
porcelain dish and evaporated to dryness. 'The residue is 
triturated with a few drops of water and treated with 
alcohol; it is then transferred to a filter and washed with 
alcohol until the filtrate is free Irom silver. The tiller and 
its contents arc then placed in a beaker and boiled with a 
mixture of 20 e.c. of nitric acid and 80 c.e. of witter until 
the residue is completely dissolved. The solution is then 
diluted with 100 e.e. of water and tile silver is titrated with 
decinormal potassium thiocyanate in pretence of iron aliini. 
When halogens are present, the separation of the silver 
haloid from the silver selenite is rather dillieult, and the 
halogen result is liable to lie too high.—,T. F. li. 

Manganese; Determination of -, in Iron and Steel. 

J. V. K. Stehmnn. .1. Amcr. Client. Soc., 1902, 24, 

[ 12 ], 1201 — 1200 . 

The method recommended In the author for determining 
manganese in iron and steel is as follows:—Weigh out 
into a 0-inch test-tube if 2 grin, of the sample, add 10 e.c. 
of nitric acid of sp. gr. 1 " 20 , heat to boiling on the water- 
bath until dissolved, and free the liquid from nitrous fumes. 
Filter through a small filter into a 10 by 1 inch test-tube, 
wash the filter twice with hot water containing a little 
nitric acid, and add through the filter to the contents of the 
tube 13 e.c. of a solution of silver nitrate (I '33 grins, to 
the litre). One gram of ammonium persulphate is now 
added and the solution brought to the boiling point over a 
naked flame, the heating being then continued for about a 
minute after oxidation begins. The tube and contents are 
now cooled rapidly under the tap, the liquid poured into a 
No. 2 beaker, and the tube washed out with 30 or 40 c.e. of 
water. 5 c.e. of a saturated sodium chloride solution are 
now added, and titration with ffiUndard sodium arsenite 
solutinu carried out immediately. The sodium arsenite 
solution is standardised against either standard per¬ 
manganate or an iron in which the manganese has been 
accurately determined. The ammonium persulphate should 
be moistened the day before use with “ 10 e.c. of water per 
pound of salt.” A series of test analyses shows that the 
method gives good results.— T. H. P. 


Carbon; Rapid Determination of - [in Iron and 

Steel], by Combustion, (*. Auchy. J. Amer. ( hem. 
Soc., 1902, 24, [12], 1200-1210. 

The author describes a modification of Shimcr’s method 
for determining carbon in iron or steel, the copper ovule 
being iu the crucible instead of in a tube. A new form of 
large size crucible is employed, and into this is placed, 
after being dried fur hall au hour at 90° C ., the asbestos 
felt and carbon residue, the latter upwards. The asbestos 
together with the wad previously used for cleaning out the 
funnel arc pressed evenly on the bottom of the crucible 
with a glass rod having a flattened end, and finely-ground 
carbon-free copper oxide added so as to nearly reach the 
inlet tube of the stopper when in position ; the copper 
oxide tube is omitted. The blast lamp is used for ignition 
and purified air used at a “ four- or five-bubble rate,” allow¬ 
ing It) minutes for tlm eombustion. The potash bulb may 
be weighed filled with oxygen. 

(Comparative tests, using the ordinary combustion method 
(“one-bubble rate”), and the above modified method show 
that the two give identical results. —T. H. P. 

Calcium Sulphide in Hone Charcoal.; Determination 

n f -, A. Housing. Zeits. anorg. ('lami., 41, d 10 —G 11 . 

( hem. Centr., 1902, 2, [-9], 1525. 
l.\ the usual method of determining calcium sulphide in 
bone charcoal by oxidising it to calcium sulphate with 
potassium chlorate and hydrochloric acid, there is a danger, 
if somewhat large amounts of calcium sulphide be present, 
of hvdrogeu sulphide being expelled by the acid before the 
sulphur is oxidised. In order to avoid this, the author 
oxidises in alkaline solution by means of bromine. 10—23 
grms of the sample are mixed with 10 e.e. of water and 
10 c.e. of a 23 tier cent, solution of caustic potash, ami 
first, strong bromine water and then bromine, iu excess, 
added. The- mixture is heated to boiling, slowly acidified 
with hydrochloric acid, made up to a definite volume mid in 
an aliquot portion, the sulphuric acid determined as 
barium sulphate. A correction must be made for the 
amount of sulphates originally present in the charcoal. 

Sulphur in Gunpowder ; Determination of - , by means 

of Hydrogen I’< rn.rul.. (I. lVtcT.-eu. Chem.-Zeit., 

1902, 26, [104], Hep. :)33. ( Iversigt over Video.s- 

kuberncs Sclskabs Forhaudliuger, 1902, 5, 191. 

Tin-: author has found t ho method described below quicker 
and more accurate than most methods used for the 
determination of sulphur in gunpowder. The powder is 
boiled with an alkali, tlnm bringing all the sulphur into 
solution as sulphide; hydrogen peroxide is added, the 
whole wanned, acidified with hydrochloric acid, and pre¬ 
cipitated with h.,rium chloride. It special accuracy is 
required, the acid tiltiute from the above is evaporated to 
dryness, to remove nitric acid, again dissolved in water, 
acidified and precipitated. The method may ho used for 
many organic sulphur-compounds, as thiourea, allyl- 
thiourea, thioearlmuilide, carbon bisulphide, &e. It the 
compound he insoluble in water, alcohol may be used, but 
must he removed by evaporation before precipitation. 
The method, however, cannot he employed for such organic 
compounds as tbiophen, ethyl sulphide, thiophene!, &c.. 


ORG A XIC— QUA LIT ATI\ ’ll. 

Carbamide ; Reagent for the Identification oj -, and of 

certain other Nitrogen Compounds, H. J. H. Fenton. 
1’roe. ( hem. hoe.. 18, [238], 243—244. 

In previous communications (F'enton and Gostling, Trans. 
(Jhem. Soc., 1899,77, 423; 1901, 81, 807; this Journal, 
1901, 737 ; 1899,404) various derivatives of methyl-furfural 
have been described which arc obtained from ketohexoses, 
or substances which produce these on hydrolysis, and from 
cellulose. Amongst these derivatives, a crystalline conden¬ 
sation product was mentioned having the iormula CnH s 0„ 
the constitution of which is still under investigation; the 
evidence obtained so far indicates that it is either metbyl-furil, 
l ' 4 H 3 0. CO. CO. C ,h 2 o . C Hj, 
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or the ketone-aldehyde, CHO.t (ILO.t O.t ,11,0.( H,. 1 pjienylhydraiine acetate solution is forced in by meanslof 
J3y meant of an improved method of preparation, this ! an india-rubber bull, mid for collection tho nitrogen un 
product cun now be easily obtained in quantity. If a absorption apparatus is employed in which, instead ,of a 
small quantity of it tie mixed with urea und the mixture three-way tap, one provided with two parallel passages is 
treated with a trace of phosphorus oxychloride, ncetyl used in order to facilitate the transference of thenitroSen to 
chloride or dry hydrogen chloride-dissolved in any appro- the eudiometer. It is also important to employ an efficient 
priato solvent—a very brilliant blue colour is obtained. 

The reaction is one of extreme delicacy. 0*1 mgrm. of 

urea giving a strongly marked colour, and with care it is Era. 1. 


quite easy to detect 0-01 lngrrn. or less. 

This effect is due to a colourless base of which tile .alls 
have a blue colour. The intensity of the colour of these 
salts in aqueous solution varies markedly with the nature 
and concentration of the acid. 

The production of u blue colour in the manner here 
described is characteristic of carbamide and of mono- 
suhstituted carbamides, in which the 

substituting radicle is nn alkyl group or one of n similar 
character; iieidvl substituted carbamides give no nidi 
reaction. Irethune gives a similar reliction, but the colour 
i- red bv transmitted light. 

This compound also reacts with primary amines in 
acetic acid solution to give very brilliant green compounds; 
this change is produced nt once oil simply mixing the 
solutions without any condensing agent, and appear- to lie 
quite characteristic of primary amines. 

Cottonseed Oil; llalphen's 7'cst for -. K. Fulmer. 

.1. Amer. Cheat. Soc., 1902, 24, [12], 1148—11.15. 

The results of experiments made to ascertain the suitability 
of llalphen’s reaction as u test for the presence of cotton¬ 
seed oil lead to tho following conclusions :—Cottonseed oil 
is rendered inactive towards llalphen's reagent by heating 
it to 260 —270° whilst heating to a temperature of 
220 —2 to' greatly diminishes the intensity of the reaction. 
It is probable that heating the oil to 220°- -210 or even 
higher, does not unfit the oil for use as food, either alone 
or mixed with other materia). As it is found that lard 
from aiilnmls fed on cottonseed meal may respond to 
llalphen’s reaction .with un intensity of coloration equiva¬ 
lent to several per cent, of unheated cottonseed oil, a 
mixture of fats or oils may he prepared containing at 
least 25 per cent, of cottonseed oil previously heated to 
220°—240° C., ora larger proportion if heated to 250'— 200 ’, 
which will give a coloration with llalphen’s reagent not, 
more intense than that obtained with the lard from 
hogs fed on cottonseed meal. The value of the te«t for 



the detection of added cottonseed oil in lard, is hence 
questionable.—T. 11. I*. 

ORGANIC—QIJANTlTA T1 1 E. 

A /trosn Group ; Qi/antitatire Determination of the -. 

K. Clauser and G. Schweitzer. Her., 1902, 35. [20], 
(280-4284. ’ J 

The method already described (Her., 34, 889 ; this Journal, 
1901, 622) has now been further examined and improved. 
It is found that in general only compounds of the type— 


(R; and K; representing any radicles or molecular groups) 
react according to the method given (evolution of nitrogen 
on boiling with phenylhydrazine in acetic acid solution), 
whilst nitrons esters NOO.lt require the previous addi¬ 
tion of a substance (dimethylaniliue or phenol) which 
is readily converted into a nitroso compound. Aliphatic 
and certain aromatic uitrosamines do not react, although 
those of the diphenylnitrosamine type do, whilst isonitroso 
compounds (oximes) which cannot exist in a tautomeric 
form do not give the reaction. It is also not known 
whether certain aliphatic nitroso compounds not readily 
obtainable do or do not react. 


condenser in order to prevent acetic acid lieing carried over 
into the potash absorption apparatus. The analysis of 
nitrites (other than very volatile nitrites (ethyl nitrite) to 
which the method is not applicable) is carried out, as 
follows: About ()• 1—0 gnu. of the nitrous ester dis¬ 
solved in glacial acetic acid is placed in the tjaBk of the 
apparatus together with 3 grins, of an acetic acid solution 
of dimethyisniline, followed by 111 —! 2 e.c. of concentrated 
hydrochloric acid. After heuting for four hours nn the watej 
hath, crystallised sodium acetate is added to the nitroso- 
dimethylaniline hydrochloride formed. The air is then 
expelled by carbon dioxide and the reaction carried out in 
the ordinary manner. 

The tesults are calculated by means of the formula— 


H Yt lli w) 
K II l*l| 


K ». x JMI2 _ (,.00017709 

■JS • V i. 11 


where g = weight of substance in grins., I’ — per cent. 
NO, Vt = c.e. of nitrogen, h - barometric height in mm„ 
t - temperature, and w — tension of water and benzene 
vapour in mm.—T. A. L. 

Hydroiplamine ; Volumetric Determination of ——. H. 
1/. J. Simon. Comptcs Itend., 135, [26], 1839—13f2.., 

Potassium permanganate reacts on hydroxy lamina, oxalate 
in neutral solution according to tite equation— 


The improved form of flask shown, into which the gas j 2KMnO, + 4 ((N ICO H ) 2 . H;G,0 4 ) « ; . 

tube and dropping funnel are fused, is employed. The 2MnC 2 0 4 + 2KHC 3 o, + N,0 + U), + ISBfi.' 
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and if the tolution be now made acid with sulphuric .acid, 
additional permanganate will react on the oxalates in the 
usual way. The actiou of permanganate on other salts 
(sulphate or chloride) of hydroxylamine is different ; it it 
represented iu neutral solution by the equation— 

4KMuOj + 5 ((NHjOHIj.HjSOj) = 

4MnSO, . KjSOj + 2KN0 3 + 2.V.O + 2N S + 2011,0, 

and after addition of sulphuric acid, additional permanganate 
oxidises the nitrite formed. The author finds that any salt 
of hydroxylamine, to which excess of sodium oxalate has 
been added, behaves towards permanganate as though the 
solution contained hydroxylamine oxalate ; the amount of 
permanganate decolorised (in neutral solution! depends only 
ou the amount of hydroxylamine present (1 mol. KJInO, to 
4 utols. NH.jOH) and not on the excess of oxalate. Accord¬ 
ingly, the process of titration consists in rendering the 
solution perfectly neutral to methyl oraugo and phenol- 
phthalei'u, adding a sufficient excess of dipodium oxalate, and 
running in N/ 10 potassium permanganate till a permanent 
coloration appears.—J. T. I). 

Aniline Oils Analysis of -, by (he Volumetric Rromi- 

nntion Method. \V. Sehnposchnikoff and B. Sachnovsky. 
Zeits. f. F’arb. Text. Chem., 1903, 2, [1], 7—9. 
Uf.inhakdt devised a method for estimating aniline by 
bromination with a hydrohromic acid solution of potassium 
bromate, but his method of preparing the tolution by 
dissolving bromine in Hot alkali is unsatisfactory. Good 
results can be obtained by using recrystallised potassium 
bromate. The solution is standardised by e-timating the 
amount of iodine which it liberates from an acid solution 
of potassium iodide, fu the actual analysis, potassium 
iodide and sturch paper is not required, because the tribro- 
moanihne or disromotoUiidinos settle well and the iodine 
liberated in the solution can easily be recognised, so that the 
final reaction is quite sharp. If p is the weight of aniline 
oil taken, n the numher of c.c. of potassium bromate used, 
Tithe iodine titre of the solution, Ta (= Ti x 0-12231) 
its aniline titre, and Tt (= Ti x 0-14061) its toluidiue 
titre, then the percentage of aniline is :— 

Ta.(100 p).(»Tt - p)/(Tt - Ta), 

and the percentage of toluidine is : — 

Tt.(100 P).(P - uTa) (Tt - Ta). 

llesults obtained with artificial mixtures show that the 
method is correct to within O' 3 per cent.—J. McC. 

Sesame 1 Oil; Iodine Value of -. J. J. A. Wijs. Zeits. 

Unters. Nahr.- u. Oenuxsin., 1902, Jj, [23], 1150—1133. 
Trk iodine value of sesame oil, as determined by various 
experimentors, has been found to lie between lug'7 and 
115, with llubl’s solution. The author gives the results 
of the analyses of 37 samples of sesame oil, by his iodine- 
chloride method. Oils obtained from the “ first pressings ” 
of the seeds have values b>twcon 100'1 and 116-8. The 
"second pressings” gave values from 105'2 to 110-3, and 
the "third pressings” from 103'9 to !09 - 8.—W. 1'. S. 

Tanning Materials ; Analysis of -. New Rules and 

Alterations in existing Rules of the International 
Association of Leather Trades Chemists. Collegium, 
1902, 1, [41], 327—329. 

Thu following alterations, passed by the Heeds Conference 
of the I.A.H.'I'.C. come into force on Jan. I, 1903 :— 

1 . Hide-powder used for analysis of tanning materials 
must fulfil the following conditions:— 

(a) The percentage of nitrogen must not be less than 
11 '5 per cent., calculated on a bayp. of 18 per cent, of 
moisture, and only pure cellulose may be added to the 
hide-powder. 

(A) The amount of soluble hide-substance obtained in a 
blank test with distilled water must not exceed 5 mgrms. 
per 50 c.c, of filtrate. 

(c) The “ noR-tannin " filtrate must give no turbidity 
with a salt gelatin solution. 


[ The following is recommended: gelatin (8—9 grms.). 



not more than 1 drop per 5 c.c.] 

Certain tanning materials, e.y., mangrove, cutcb, cannot 
be fully detannised under the official conditions, a larger 
filter or weaker liquor must then be used, and the fact 
notified iu the report. 

2. Filtration of the Tanning Solutions. —(a) Perfectly 
clear solutions need not he filtered. 

(A) Solutions may he filtered with any paper considered 
most suitable, and kaolin may be used. A correction for 
the amount of tannin absorbed by the filter paper selected 
for use shull he made as follows :— 

500 o.c. of the tannin solution to ho analysed are filtered 
until perfectly clear, preferably by the method of filtration 
for winch the correction is to he made. 50 c.c. of this 
clear solution are evaporated to dryness, dried, and weighed 
to determine “total soluble Mo. 1.” 

A second portion of the same clear solution is filtered 
exactly in the manner for which correction is to he made, 
and 50 c.c. of the filtrate are ev tporated, dried, and weighed 
to determine " total soluble No. 2.” Subtraction of No. 2 
from No. 1 gives the correction which it is necessary to 
add to the “ total soluble found in analysis.” 

It is advisable not only iu the analysis, but also in 
filtering the liquor for determining No. 2, to discard the 
first 150 e.e. that passes (or in the case of an analysis, to 
use it for detannisation) and evaporate the next 5n c.e„ 
and also to keep the filter as full as possible during 
filtration. 

If kaolin is used, the same quantity should be weighed 
in each case (1—2 grms. are recommended), washed by 
decantation with about 75 e.e. of tannin solution, and then 
washed on to the filter-paper with more of the tannin 
solution of which 200 c.c. arc filtered as above. 

3 . The Determination of Non-Tannins. — This shall be 
conducted by the filter-method until next conference, but 
members may use the chromed hide-powder method of the 
Association of Official Agricultural Chemists, 1901 (see 
Collegiate, 1902,72 i this Journal, 1901, 1216 ; 1902,1100), 
if it is stated iu the report that the A.O.A.C. method has 
been substituted for the l.A.L.T.C. method. 

For the analysis of used tanning liquors, the A.O.A.C. 
method must he employed. 

4. Analysis of used Tanning Materials. — If these 
materials (spent tans) fail to give by the l.A.L.T.C. method 
of extractiou a solution of the prescribed strength, the 
whole solution may be concentrated by boiling, either under 
reduced pressure or in a flask in the neck of which a 
funnel is placed, until the solution attains the required 
strength.—R. L. J. 

Pentosans ; Determination of -. R. Jiiger and 

K. Huger. Her., 1902, 35, [20], 4440—4413. 

The authors confirm the observation of Fraps, that, when 
bodies containing pentosans are distilled with hydrochloric 
acid, ’he distil late often contains, in addition to furfural, 
certain furaioid substances which resemble furfural in that 
they are precipitated by pbloroglucinol. It is also found, 
when working under the standard conditions of distillation 
origioally given by Tollens, that it is necessary to distil 
mote than 400 c.c. of liquid in order to be quite certain 
that all the furfural has passed over : the recommendation 
is therefore made that the distillation he continued until the 
distillate shows no reaction when tested for furfural. 

To ascertain whether the phloroglucides obtained from 
different substances containing pentosans have the same 
composition, distillations with 12 per cent, hydrochloric 
acid have been made with pure arabinose, gum from linseed, 
shavings of pine wood, and a mixture of black and white 
pepper. The carbon and hydrogen contents of the various 
phloroglucinol .precipitates, and of that yielded by pure 
fhrfural, are given in the accompanying table. 

The values obtained with furfural indicate that the 
reaction with phloroglaciaol takes place according to the 
equation: C 9 H s O a -t- C,H 4 Oj => C u H,0 4 + H.O. 
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Phlorogluclde 

Per Cent, 
of | 

Per Cent, j 

Of i 

Menu per Cent. 

from 

Carbon. | 

Hydrogen, j 

1 

. j 

Carbon. Hydrogen. 


' ' . i 

Furfural. B4-4I4 «i-17 S'Si 4'Ofl 04'i# Jit 

Arab'noue. #173 ttl'-to 4\3S 4'BS t Hl'57 4'4i 

Gum. IWM til-is 4-74 4-57 I «21W 4’tlS 

Fim-wood. M'l* .«•!* ; 4'.14 4'll Ittlrt 4'42 

Pepper. #0 (12 Ii0'27 | fiW 4'43 #tr43 ; 4 34 


In view of tbo inaccuracies whiiT the above method of 
determining pentosans gives rise to, the authors propose to 
make use of the condensation product of furfural and 
barbituric acid, 


C.T1/I , ( II : 


/CO . NH\ 
\< *() . Nil/ 


CO, 


which is an amorphous powder very resistant to tho action 
of all solvents, and but slightly dissolved by 12 per cent, 
hydrochloric acid. Tho investigations in this direction are 
being continued.—T. II. 1’. 


Essential Oils; Examination and Valuation of -. 

J. VValther. Farinas. Jour., 1902, 41, 751 1 Chein.-Zeit., 

1902, 26, [102], Rep. 044 — 045. 

Oil of Anise. —For the valuation of this oil the sp. gr„ 
the solidifying point, and the solubility in alcohol are 
sufficient. The presence of paraffin or spermaceti in oil of 
anise or in anethol is best shown by the solubility in 
alcohol and the melting point; stearic acid is recognised i 
by shaking the oil with light petroleum anil a solution of 
cupric acetate. 

Oil of Benjamot —The determination of the physical j 
constants is not sufficient; the value of the oil depends j 
on the esters of linnlool and gernniol, which should be 
determined by saponification by Kottstorfer’s method; the ! 
esters in oil of good quality should not be less than 32 per 
cent. The sp.gr. of the oil should be 0 - 880 —0-88C, the 
optical rotation should lie Irom +8° to + 20 . The oil 
should give a clear, or nearly clear, solution with its own 
volume of 90 per cent, alcohol, which should not change on 
the farther addition of alcohol; the residue on evaporation 
should tie 6 per cent. i 

Oil of Larender. —The esters, determined in the same ! 
way as in oil of bergamot, should not be less than 30 per ; 
cent. Oils which have been freed from terpenes will have 
a lower percentage of esters owing to the decomiKisition of 
geranyl esters during fractional distillation. French oil of 
lavender has a sp.gr. of 0-883— 0-H95; it is soluble in J 
three times its volume of 70 per cent, alcohol and has a i 
rotation of from —S’ to —9'. With oils containing j 
phenols, the method of Kremcrs and .Schreiner gives 
satisfactory results. Kugenol, the main constituent of oil < 
of cloves, may be estimated by conversion into its sparingly I 
soluble benzoic ester. The estimation of carvore in oils of ! 
caraway and mint by the hydroxylamine method of 
Kremers and Schreiner does Dot give good results owing to 
the formation of a double compound. Ily the author's l 
titrimetrie method with hydroxylamine hydrochloride and j 
sodium bicarbonate, no destruction of the oxime occurs ! 
and very good results are obtained. The dexlro-carvone i 
from caraway und the laevo-carvone from mint yield the 
same oxime, m. pt. 71’ ('■, and optically inactive. The 
percentage of carvone in these oils is very variable, but in 
a good oil it should reach 30 per cent. 

Oil of Lemon. —The most important factor in the 
valuation of this oil is the optical rotnticn in connection j 
with fractional distillation. In the estimation of the 
aldehydes by conversion into oximes and titration of the 
excess of hydroxylamine, a slight modification of the 
method is necessary, since tin excess of hydrochloric acid 
readily decomposes the oximes ; the iodometrio titration of 
the hydroxylamine is useful in this case. The normal 
proportion of aldehydes in oil of lemon is 3 per ceut. 

Oil of. Sandalwood. —The santalol must be determined 
quantitatively. Parry’s method as modified by Schintmel 


requires correction, siuee on the saponification of the 
products of acetylation, traces of acetic acid may easily 
remain undetermined. The physical constants should also 
be observed.—J. F. U. 


XXIY.—SCIENTIFIC & TECHNICAL NOTES. 

Distillation of Binary Mixtures. Lord Rayleigh. Phil. 

Mag., 1902, 4, [2U], A2I— 537. 

In the theoretical portion of the paper, the author discusses 
the distillation of a pure liquid and of mixtures of immiscible 
and miscible liquids, and shows that Konownlow’s theorem, 
viz., that any mixture which corresponds to a maximum or 
minimum of vapour*pressure, has (at the temperature in 
question) the same composition as its vapour, follows as a 
necessary consequence of the second law of thermo- 
dyuair.ies. The importance of the converse of Konowalow’s 
theorem is pointed out. Tho author algo shows how to 
deduce a formula for calculating the residue from the 
curves exhibiting the relative compositions of liquid and 
vapour. 

The latter portion of the paper relates to distillation ex¬ 
periments with mixtures of wuter and alcohol, water and 
hydrochloric acid, water und acetic acid, water and am¬ 
monia, and water and sulphuric acid, the object being to 
determine tho relation between the strengths of liquid and 
vapour which tire in equilibrium during tho course of dis¬ 
tillation. In order to avoid too rapid a change of the 
composition of the liquid, somewhat large quantities were 
used, whilst to prevent premature condensation, the upper 
part of the retort was kept at a distinctly higher temperature 
than the liquid. The re.-nlt* obtained are shown graphi¬ 
cally in the form of curves upon square diagrams (see 
Figs. 1 and 2), the abscissa of any point ou the curve 


Fn;. 1. 



representing the composition of the liquid, and the ordinate 
representing the composition of the vapour iu equilibrium 
with it. If the curve crosses the diagonal of the square, the 
point of intersection corresponds to a maximum or minimum 
boiling point, and represents a fctate of things in which the 
liquid and vapour have the same composition, so that dis¬ 
tillation ceases to produce any effect. Nojcs and Warfel 
(this Journal, 1901, 928) have shown that the mixture of 
water and alcohol containing 96 per cent, of alcohol has a 
minimum boiling point, and consequently the curve there 
crosses the diagonal, but the deviation from the diagonal 
between this point and the end of the curve is probably 
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extremely small. The experiments with water and hydro¬ 
chloric acid were confined to mixtures containing not more 
than 35 per cent, of the acid. In the ease of mixtures of 
water and ammonia and water and sulphuric acid, only 
enough results were obtained to construct a portion of the 
curve, the dotted part being conjecturall.v added to indicate 
the progress towards the corner of the square. 

The separation of the whole of the two components of 
a mixture in, as nearly as possible, a state of purity, may 
be effected in one operation, hut for this purpose the mix 
ture must be fed into the distilling apparatus continuously 
and not at the place of highest or lowest temperature. 

In the ordinary method of fractional distillation, the stock 
of mixture in the retort is constantly changing its com¬ 
position as the distillation and partial condensation proceed, 
and no uniform reyitne can be established. The author has 
devised a new form of apparatus ; and the following descrip¬ 
tion relating to the apparatus as applied to the separation of 
mixtures of water and alcohol. The usual retort and still- 
head were replaced by a long length (12 in.) of copper 
tubing, 15 mm. in diameter. This was divided into two 
parts, arranged in spirals, and mounted in separate iron 
pails. The lower aud longer spiral was surrounded with 
water, which was kept boiling; the water surrounding the 
upper spiral was also maintained at a constant temperature, 
usually 77° C. The two spirals were connected by a straight 
length of glass or brass tubing of somewhat greater bore, and 
provided with a lateral junction through which the muterial to 
be distilled could be supplied. The sy stem of tubing was so 
arranged that the entire length was on a slight and nearly 
uniform gradient, rising from near the bottom of the lower 
pail to the top of the upper pail. On leaving the latter, the 
tube turned downwards and was connected with an ordinary 
Liebig’s condenser, capable of condensing the whole of the 
vapour which entered it. At the lower end of the system 
of tubing, the watery constituent was collected. In strict¬ 
ness, the receiver should bo connected air-tight, and be 
maintained at 100° C., and in distilling the stronger mixtures 
(60 or 75 per cent, alcohol\ this precaution was found 
advisable or necessary, but in the case of the weaker ones, 
the water could be allowed to discjjisrge itself through a 
short length of pipe, the end of which was either exposed to 
the atmosphere or slightly sealed by the liquid in the 
receiver. The feed of the mixture was arranged as a visible 
and rather rapid iuocession of drops, and was maintained at 
a uniform rate. In the case of the stronger mixtures, heat 
was applied to the feed so that a good proportion was 


evaporated before reaching the main tube. In experiments 
with mixtures of four different strengths—20, 4o, 60, and 
75 per cent, alcohol—the water was collected nearly pure in 
all eases, never containing more than 0-5 per cent, of 
alcohol. The alcoholic part condensed from the upper end 
varied in strength from 89 per cent, (from the 20 per cent, 
mixture) to 90*3 per cent. 

The author considers that the results may be regarded as 
satisfactory, and states that when once the conditions as to 
preliminary heating (if necessary) and as to rate of feed 
have been found for a particular mixture, the continued 
working of the apparatus can be made self-acting without 
1 much difficulty; and it is probable that separations, othur- 
: wise very troublesome, could be readily effected bv use of it. 

—A. S. 

Gases in Liquids; Solution of -, J. A. Wanklyu. 

Phil. Mag., 1902, March, 346—3 18 ; May, 498 -500. 

Carbon dioxide is absorbed by water without ugitation, 
the rate of absorption being about 0*375 c.c. per hour for 
| each sq. cm. of surface. If, however, carbon dioxide be 
| placed over its saturated solution, and strong potash solution 
I be carefully placed below the aqueous layer, the volume of 
I ga« remains constant during 48 hours. The rate of 
; diffusion of carbon dioxide iu aqueous solution must there* 
j fore be exceedingly slow. In similar experiments with 
| ammonia, a column of the gas (38*2 c.c.) was separated 
from a column of water (5*5 c.c.) by means of a column of 
j a saturated aqueous solution of ammonia (7 *5 c.c.). After 
j three hours, the volume of gas had decreased to 23*1 c.e.; 
j after 10 hours, to 7* 13 e.c. In this case also, therefore, 

| the gas diffuses with great slowness iu solution. In view of 
these results, the author suggests that a layer of still water 
4 ins. thick would protect organic matter from the 
oxidising action of the atmosphere for more than a month. 

—A. S. 

Phosphorus Suboxidc and the Reputed Solubility of Red 
Phosphorus in Aqueous-Alcoholic Alhati. A. Michaelis 
and K. V. Arend. Annalen, 1902, 325, [3], 361—367. 

Thk authors conclude that red phosphorus, both the 
ordinary crystalline variety and the amorphous variety 
obtained by heating phosphorous acid with phosphorus 
trichloride, is insoluble iu uqueous-aleoholic alkali. When 
red phosphorus is triturated with water for a long time, 
one very small portion of it is oxidised to the sub-oxide and 
another similar portion is oxidised to acids of phosphorus. 
In absence of water, a portion of the red phosphorus is 
converted by rubbing into ordinary phosphorus which is 
soluble in aqueous-alcoholic alkali.—J. F. B. 

( Sulph-hydratcd Hydrates; Composition and Constitution 

of -. De Forcrand. ('omptes Bend., 135, .[26J, 

1844—1346. 

| In 1882 the author described a series of mixed hydra tea of 
the general formula M + 2H 3 S + 23H 2 0, where M is an 
■ organic halogen compound. He has lately shewn that the 
hydrate of hydrogen sulphide has the formula + AILO j 
and in the present paper, from an examination of the 
vapour pressure and the thermal constants of the mixed 
hydrate in which M is CHCl s , he concludes that the 
empirical formula of the compound is— 

CHC1 3 + aH,S + 19 or20H s O. 

The constitution of the compound is therefore probably 
(CIIC1 3 + 7 or dll 3 0) and 2(H a S + 6II S 0); so that 
there should be a hydrate of chloroform containing 
7 or 8 II a (). C hancel and Parmentier have described one 
containing 9 H 3 (); no doubt this contained a certain 
amount of moisture. The general formula above no doubt 
attributes to these hydrates (through excess of moisture 

- mother liquor retained by the crystals) 3 or 4 

moll, of water too much. Probably the general 
formula should be (M + 7 or 8 H a O) + 2 (fl^ + 6B s OJ. 
If this be so, the existence of hydrates of all these haloid 
compounds may be predicted, containing 7 or 8 H 3 0. The 
author has already shown that CH,C1.7H«Q*eziftS. ;• > 

—J.T. D- . 
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Xaphthylhydrazoties of the Sugars; Importance of the t 

-, for their Detection amt Separation. A. llilger ' 

and S. ItotheufiHHer. Bcr., 1902, 35, [20], 1141— j 
4147. 

The authors bare prepared the /S-naplithylhydruzoncs of ; 
xylose and levulose, which, uulike the corresponding com- | 
pouuds of galactose, arabiuose, and dextrose, are readily 
soluble in 9(1 per cent, alcohol ; a means of separation of ( 
either of the first two sugars from any one or more of the j 
last three is thus obtained. , 

Xylose /3-naphthylhydrazone separates from a mixture of j 
methyl alcohol with amyl alcohol, benzene, or chloroform iu 
crystals which are white with a very faint yellowish-grey 
tinge; it melts at 123’—124 C. and is readily soluble in 
methyl or ethyl alcohol or acetone. 

bevulnse /8-naphthylhydnizone is deposited from a mix- j 
hire of alcohol with either chloroform or benzene in j 
> el low crystals melting at If. I*—1G2°C. and is more soluble j 
in the above-named solvents than the xylose derivative. 

A solution of O'Hgrm. of xylose and 2 grins, of arabinosc ; 
in :> c.c. of water, when treated with 2 •« grins. of 0-naph- 
tliylhydrazine dissolved in f>0 c.c. of 9C per cent, alcohol, ! 
and allowed to stand for a few days with repeated shaking, 
deposited a precipitate which, when washed with a little j 
ether and crystallised from 9»» per cent, alcohol, gave the I 
exact melting point of arabinosc £-nuphthylhydrazoue ; . 
from the residual liquid the xylose compound was obtained j 
pure by evaporating t<- dryness in a vacuum over sulphuric } 
acid and crystallising the residue from chloroform. ! 

Equal quantities of dextrose and levulose were separated i 
in a -imilar manner. 

Van Ekenstein and de Bruyn have found differences in 
the melting points of the /3-naphthylliydrazones of a sugar 
obtained by different methods, and have ascrihe<I these 
discrepancies to the formation of stereoisomeric compounds 
brought about by the presence of acetic acid. Tin* authors ( 
have carried out experiments the results of which show that j 
no such formation of stereoisomeric fl-naphthylliydra/.ones ; 
takes place.—T. H. 1\ 

Oxydases; The -. Neumann Wendcr. Ohrm.-Zeit., ! 

1902, 26, [102—103], 1217— I21rt and 1221 — 1222. \ 

Thk author gives a complete historical summary of the 
Work done in connection with the oxydases and allied 
oxidising enzymes. He concludes that these enzymes play 
an important part in the life of the cell. As to the ; 
combined action of the oxidising enzymes, the following 
theory may be put forward :—The oxygen which penetrates j 
into the ceils is utilised by the aero-oxydases [ordinary ■ 
oxydases] for the oxidation of readily oxidisable bodies, 
in the course of which process intermediate peroxides arc 
formed. These peroxides are decomposed by the catalase j 
(see this Journal, 1901, 599), and the oxygen set free is j 
“ activillcd ” by the anaero-oxydases [peroxydase* j and 
utilised for the combustion of the substances oxidisable j 
with difficulty. The oxidation processes serve for the 
conversion of chemical energy into vital energy on the one 
hand and for the destruction of plasmic poisons on the j 
other, and protect the normal functions of the living cell. | 

—j. f. b. : 

Oxidising Knzyme.s in Plants. K. A so. Bull. Coll. Agric. I 
Tokio, 5, 207—235. Chern. C'cutr., 1902, 2, [24], 
1418. 

The author describes a series of experiments, in which 1 
the behaviour of sections and juices of various plants , 
towards different reagents (guaiacum tincture, guaiacum 
tincture and hydrogen peroxide, guaiacol and hydrogen 
peroxide, paraphenyleuediamino and hydrogen peroxide, 
and tetramethylparaphcnylenediamine With hydrogen per¬ 
oxide), and also the action of foreign substances and the 
influence of higher temperatures for longer or shorter 
periods, on the reactions were examined. Jt wa% also 
sought to ascertain whether “ zymogenswhich effect the 
regeneration of the oxydases, could be detected and whether 
the different enzymes could be separated one from another. 
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From the results obtained the following conclusions are 
drawn :—Various vegetable materials that give the reaction 
for oxydase and peroxydase with guaiacum, also give the 
red reaction with guaiacol and hydrogen peroxide. The 
Starch reaction of milk with parqihenylcnediamiuc and 
hydrogen peroxide is also obtained with many vegetable 
substances; in general, a green colour is produced at first, 
changing at times rapidly, hut mostly very slowly, to violet. 
A new reaction for oxidising enzyme* is the deep violet 
coloration obtained with tetraniethylparaphenylencdiamino 
and hydrogen peroxide; this reaction can also In* used for 
distingui>hing raw milk from boiled milk. The Hpcrma«t» 
reaction discovered by (Iriiss was obtained with various 
quiescent and germinated seeds ; with quiescent seeds only 
the embryo gave the reaction. The red guaiacol reaction 
is produced by u special enzyme, which is of a more stable 
character than peroxydase. Sodium fluoride and sodium 
fiilicofluoiide hinder all the reactions; oxydase is destroy'd 
more rapidly than the other enzymes. The green and 
violet reaction (with parapheuylcnediamine and hydrogen 
peroxide) is produced by enzymes which are distinguished 
from oxydase and peroxydase by their behaviour towards 
injurious substances, and by the fart that the temperature 
at which they are killed lies between those at which 
oxydase and peroxydase respectively are destroyed. Sugar, 
soluble albumin, and peptone have no influence on the 
reactions, hut tannin interferes to a considerable extent. 
The presence of “ zymogens ” of the oxidising enzymes N 
very probable. The perowdases cun be separated from the 
oxydases by adding to one volume of tin* vegetable juice, 
two volumes of absolute alcohol. The oxydases are 
retained wholly iu the precipitate, whilst the greater portion 
of the other enzymes passes into the filtrate. Oxidising 
enzvniCH possess properties similar to those of the albumo«es. 

—A. S. 

Alkali Phenotates; Influence of Substituent Radicles in 

the \nelens on the Stability of -, towards Carbon 

Dioxide at Ordinary Temperatures. 1\ X. ltaikow and 
.J. X. MomtsJiilow. (•Iiem.-Zcit., 1902, 28, [105], 
1237—12 It), 

Takiso the behaviour of the alkali salts of the phenols in 
aqueous solution when treated with a current of carbon 
dioxide at the ordinary temperature as a comparative 
measure of the strength of the m id function of the Oil 
group, the authors find that this is increased or diminished 
according to the nature of the radicles substituted for one 
or more of the hydrogen atoms of the ring. The increase 
of the acidity under the influence of the negative radicle* 
may be so great that the alkali salts are not decomposed by 
carbon dioxide, whilst the weakening of the acid function 
by the introduction of positive radicles is never so great as 
to suppress the property of the phenols of combining with 
alkalis. Of all the substituents the nitro group had the 
strongest action in increasing the acid function. The alde¬ 
hyde | formyl] group, although devoid of definite electro¬ 
chemical character, had an influence very nearly as power¬ 
ful as that of the nitro group. The alkali salts of phenols 
containing alkyl groups, other phenolic groups, and 
carboxylic ester groups in the nucleus were all readily 
decomposed by carbon dioxide. The halogen*, in spite of 
their strong electro-negative character, did not increase the 
acidity of phenols to any great extent, even tribrompheuol 
being liberated from its alkaline solution by carbon dioxide. 
The presence of one nitro group had not sufficient influence 
to prevent the liberation of the nitropbcnol by carbon 
dioxide, although it retarded and restricted it, but the com¬ 
bined influence of a nitro uud an aldehyde group, a* in 
nitrovanillin, rendered the alkali salt stable towards carbon 
dioxide. The dinitro- and trinitro-pbenols, including 
picramic acid, are stronger acids than carbonic acid, and 
their alkali salts are not decomposed by the latter. The 
naphthols behaved similarly to the phenols. As regard* 
the position of the substituent groups, the racta position 
differs somewhat from the ortho and para. For instance, 
m-nitrophenol is liberated far more rapidly and completely 
than o- or ^-nlfropbenol. In the naphthols the second 
benzene ring has a stronger acidifying influence in 
a-naphthol than in £-nnpbtbol.--J. F. B, ’ 
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Formaldehydei Separation of the Amino and Acid 

Functions by means of -, H.Sehiff. Annalen, 1902, 

325, [3], 348—854. 

It ban been shown that the addition of formaldehyde to 
amino-acids, in which the amino group may be regarded 
as being neutralised by the carboxyl group, upsets this 
neutrality, with formation of methylene derivatives to a 
greater or less extent, and allows a corresponding pro¬ 
portion of free acid to be detected by titration. The extent 
of the separation of free acidity depends largely on the 
dilution of the liquid, being less the greater the dilution. 
A similar liberation of free acid occurs when formaldehyde 
is added to solutions of ammonium salts and salts of 
amines, and in these cases the separation is more frequently 
complete. With ammonium chloride, ammonium sulphate, 
hydrazine hydrochloride, and hydroxylumine hydrochloride, 
the results of titration are complete and independent of 
•he dilution. A process for the estimation of formaldehyde 
is being worked on!, based on its action on ammonium 
chloride, the ammonia being converted into hexamethylene¬ 
tetramine and the acid being liberated. The sepsration of 
acid from salts of the aliphatic primary amines is not 
complete, and more acid cun be detected by phenol- 
phthalein than by litmus. In the case of di-isoatuylamiue 
hydrobromide, titration in presence of phenolphthalein 
gives 97 per cent, of tho theoretical result, whereas in 
presence of litmus, the product of the reaction is quite 
neutral. Hydrazine salts yield complete results with both 
indicators, but the reaction proceeds in two stages if the 
titration be made first without formaldehyde and subse¬ 
quently with formaldehyde, as 

N s H 4 2HC1 + KOII - NjILHCl + KOI + H a O 
N : H 4 HC1 + aCHjO + KOH - N s ((TIj)., + KC1 + ilHjO. 

Litmus shows an accurate separation of these two stages, 
but phenolphthalein gives almost the full result without 
formaldehyde, the small balance being shown after the 
addition of formaldehyde.—J. F. H. 

Horn i Hydrolysis of -. K. Fischer and T. Dorpinghaus. 

Zoiti. physiol. Chem.,36,402—486. Chem. Centr., 1902, 
2, [24], 1424. 

Besides the previously known decomposition products of 
horn (leucine, tyrosine, asparagine, glutuminic acid, cystine, 
arginine, and lysin). the authors have identified glycocoll, 
alanine, rf-aminovalerlc acid, d-pyrrolidioecarbonie acid, 
serine, and phenylalanine. Apart from tyrosine and cystine, 
the authors obtained by the ‘'ester method'’ 40 (12 per 
cent, (on the dried horn) of mono-amino acids, composed 
of:—glycocoll, 0'34 ; alanine, J-20j a-arainovalerie acid, 
5'70 ; leucine, 18'30; a-pyrrolidinecarbonic acid,'t'CO: 
serine, 0*68 j phenylalanine, 3*00; asparagine, 2'50; 
glutaminic acid, 8'00 j and pyrrolidinecarbonic acid, l - 70 
per cent.—A. S. 

3Boofeg. 

The Analysis ok Oils and Allieo Substances. Uy 
A. O. Wright, M.A., 11.Sc. Crosby Lockwood aud Son, 

7, Stationers’ Hall Court, Ludgate Hill, London, E.C. 
1903.. Price 9s. nett. 

8vo volume, with preface, table of contents aud subject- 
matter filling 23C pages, followed by an alphabetical index. 
There are five illustrations. The leading subjects are :— ] 
T. The Occurrence and Composition of Oils, Fats, and i 
Waxes. II. The Physical Properties of Oils, Fats, and ■ 
Waxes, and their Determination. III. Chemical Properties 
of Oils, Fats, and Waxes from they^nnlytical Standpoint. 

IV. Detection and Determination of Non-Fatty Constituents. 

V. Methods for Estimating tho Constituents of Oils aud 
Fats. AT. Description and Properties of the More Im¬ 
portant Oils, Fats and Wifxes, with the Methods fur their 
Investigation. VII. The Examination of Certain Commercial 
Products. 


i Siconiiahv Battehiss: Tutu: Theory, Construction, 
Attn Use. By E. J. Wade. “ The Electrician ” Printing 
and Publishing Co.. Ltd., Salisbury Court, Fleet Street, 
London, E.C. 1902. Price 10s. 6<f. nett. 

8vo volume, containing preface, table of contents and 483 
pages of subject-matter, illustrated with 265 engravings, 
and concluded with nn alphabetical index of subjects and 
authors. The various chapters are devoted to the following 
main subjects:—]. Introductory. II. Lead Cells. III. 
Storage Cells other than Lead. IV. Properties and Be¬ 
haviour of Lead Cells. V. Chemistry of Lead Cells. AT. 
Design of Lead Cells. VII. Manufacture of Lead Cells. 
VIII. Treatment and Testing of Lead Cells. IX. Erection, 
Connecting Up, and Regulation of Lead Cells. X. Present- 
Day Cells. 

A Text-Book ok Quantitative Chemical Analysis. 
By Erank Julian. The Ramsey Publishing Co., St. 
Paul, Minn., U.S. America. 1902. Price 6 do Is. nett. 

Large Hvo volume, with alchemical quotation, table of 
contents, preface, and subject-matter filling 597 pages, 
concluded by an alphabetical index. The text is illustrated 
with 185 engravings. The subject-matter is subdivided as 
follows:—I. Sampling aud Weighing < iperalions. Opera¬ 
tions of .Analysis. A'olumetrie Analysis. Gasometry, Ac. 
If. Reagents. Exercises, &c. HI. Special Methods ani> 
Technical Analysis. IV. Noras on the Methods ok 
Analysis. Ai'kkndix. Technical and Industrial Analysis, 
'fables, Ac. 

Theoretical Organic Chemistry. By Julius B. Cohen, 
l’h.D., Lecturer on Organic Chemistry, The Yorkshire 
College, Lecturer of the Victoria University, Ac. Mac¬ 
millan and Co.. Ltd., London. 1902. Price fix. The 
Macmillan Co., New fork. 

Small Hvo volume, containing preface, table of contents, 
and subject-matter filling 560 pages, a page of answers to 
questions propounded at the close of each chapter,and the 
alphabetical index. The text is illustrated with 77 engrav¬ 
ings. The subject is treated as follows :—Introductory:— 
(i) Purification of Solids and Liquids, (ii) Analysis of 
Organic Compounds, (iii) Empirical and Molecular For¬ 
mula?. (iv) Classification, pages 1—50. Part I. Aliphatic 
Compounds, pages 51- 358. Part If. Aromatic Com¬ 
pounds, pages 359—560. 

Miner and Quarries: General Report and Statistics 
for 1902. Darling and Soil, Ltd., 34-40, Bacon Street, 
London, E. 1903. 

Tables of Fatal Accidents and Deaths in and about the 
Mines and Quarries of the United Kingdom during the Year 
1902. 


Craie aseport. 

I. GENERAL. 

Bolivia, Trade ok, through Antofagasta. 
Dd. of Trade J., Jan. 1, 1903. 
Exports during 1901. 


Articles. ; Value. 

_ Pesos. 

Tin. 0,8S6,3»1 

Sulphide or silver ...’. 826,433 

Bismuth. I 723,761 

Copper. 487,521 

Borate ol liuiu. 1 410,524 

Argentiferous lead. 866,467 

Antimony. 162,157 

Tungsten. 10,477 
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Jamaica, Exports of. 

Bd. of Trade J., Jan. 8, 1903. 

The following table shows the quantity, value, and prices of some of the exports of Jamaica produce in the years 
1900-01 and 1901-02 



Quuntit, 

V. 

Value. 



Price. 



18(H)--01. 

1901-02. 

14400 01. 

1901-02. 

1 


14400 01. 

1961-02. 


Ton.. 

Tons. 

1* 

A* 

s. 

it. 

S. it. 

Logwood . 

31,000 

Galls. 

41.107 

98.618 

103.7W5 

38 

0 per ton 

30 6 per ton. 

Galls. 




2 per gall. 



1,404,105 

1.122.010 

152.2 H | 

121,426 

i) 

1 0 per Kali. 


Cwt. 

rwt. 






Sugar. ' 

295,007 

321,659 

165,911 

136,705 

11 

0 per cwt. ; 

6 per cwt. 


Transvaal; Imports into. 

Transvaal Government Gazette , Dec. b, 1902. 
Transvaal , Imports into , 10 Months ended Oct. 1902. 


-- 

1901. 

15402. 


fc 

f 

Drugs and chemicals. 

.V. 4.006 

321,000 

Soap and cai.dles. 

... , 6*,000 1 

14*4,000 

Ale, spirits, wine, Ac. 

... 1 84.000 

372,000 


II. — FUEL, GAS, AND LIGHT. 

Coal in British Coli mhia. 

Canadian Manufacturer , 1902, 45, [12], 33. 

Coal from the Similkatneen regioti of British Columbia, 
where mining is now being carried on with considerable 
activity, is stated to he an excellent steam coal. On 
analysis it gives the following figures : carbon (fixed), 50 ; 
volatile matter, 35 ; water, 10 ; und ash, 5 per cent.—A. S. 

111.—TAB PRODUCTS , PETROLEUM , Etc . 

Petroleum, Durr on Egyptian: Customs Decision. 

Bd. of Trade J., Jan. 8, 1903. 


IV.—COLOURING MATTERS AND 
D YE S TUFFS. 

Indigo in Java. 

Chern. Trade J., Jan. 10, 1903. 

The following are the figures of imports, deliveries, and 
stocks of Java indigo in Holland during the last eight 
years:— 


- 1805. 

1890. 

1897. 

1898, 

Clients. 

Imports. 5.1442 

Deliveries. [ 5,314 

Stock, 31st December ... j 4414 

(Miosis. 

5.54148 

4,402 

2.* 10 

Chests. 

9,242 

8,032 

3.720 

Chests. 

9.503 

8.417 

4,806 

- 18149. 

1900. 

11101. 

1902. 

Chests. 

Imports. 4.0744 

Deliveries. 7.751 

Stock, 31st DecemlMT ... : 1,134 

('hosts, 

3.872 

3.597 

1,409 

Chests. 

3.335 

4,637 

107 

Chests 

3.0514 

2/467 

198 


The production of the last crop was about 405 tons, 
against 498 tons in 1901, 595 tons in 1900. 000 tons in 
1899, 904 tons in 1898, 611 tons in 1897, 060 tons in 1 *90, 
G04 tons in 1895, and 495 tons in 1894. 

VII.—ACIDS, ALKALIS, Etc . 


The following Tariff of Valuations is in use by tbo 
Egyptian Customs for the purpose* of assessing duty on 
imported petroleum. The tariff came into force on the 
10th ult., and Mill remain in operation for a period of 
six months:— 


Article. 

Unit. 

Valuation.* 



Millieines.t 

American petroleum. 

" Safety" „ .. 

Per case 

205 


235 



153 


j taming 2 cans. 

624 


in ease). 

„ „ in bulk... 

.. Per every (Kith. 

80 


* Duty is charged on those valuations at the rat© of 8 per cent, 
t l,0Co mill urines -- 1/. 0.s. 6\d. 


Petroleum for Fuel in India. 

Bd. of Trade JJan. 1, 1903. 

A Customs circular (No. 17 of 1902) has been issued by 
the Government of India, under which the import duty in 
India on petroleum, having its flashing point at or above 
150° F., is reduced to 5 per cent, ad ua/., provided it is 
proved to the satisfaction of the Customs collector that it is 
intended to be used exclusively as fuel. 


Nitrate ok Soda Statistics. 

W. Montgomery S V Co., 3lit December 1902. Shipments, 
(Consumption, Stocks, and Prices for Three Years. 

■- * 1900. I 1901. ! 1902. 

_I „ . . 1 .' .. 


Tons. Tons. Ton*. 

Shipments from South American Ports 
to all parts forth© six months ended 

31st December. 897,000 093,000 750,000 

Shipments rrom South American Ports 
for the 12 months ended 31st De¬ 
cember. 1,429,000 1,238,000 1,331,000 

Afloat for Europe on 31st December .. 573,000 374,000 .397,000 

Stocks in United Kingdom ports:— 


— 

1900. 

14401. 

1902. 



Tons. 

Tim*. 

Ton<. 

• 35,000 

Liverpool .. 

10.(881 

5,000 

0,500 


London.... 

4.000 

2.000 

3,600 


Out ports.. 

21,090 

18,000 

16,4840 



25,000 


26,000 


Stocks in Continental ports on 31st 


Consumption in United Kingdom for 
the six months ended 31st December 
Consumption in Continent for th« six 

I months ended 31st December. ' 

J Consumption in United Kingdom for 
I the 12 months ended 31st December 
I 


186,000 ; 21-.000 237,090 

43,000 35,000 33,000 

238,000 | 229,000 249,0(0 

135,000 | 113,000 ! 111,000 
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CVusuniptinn In Continent Air the la 

months ended .list I lore mite!-. 

Consumption in United States for I lie 
IS months . nd.'d ,xist December.... 
Consumption in oilier Countries for 
tin 1 12 months ended Hist December 
Consumption in tlie Wurlil for the 12 

months ended 31st December. 

Visiide supply on Hist Dei-ember 
(including the rpmntity nflout tor 
Ktiropc and Storks in United King- 

dom and Continent) . 

I’rico on 31st December .per Cud. 


Tons. 

Tons. 

Tons. 

m,ouo 

l.UM.UOO 

01 7,000 

175,(X Wl 

102.000 ; 

220,000 

23.000 

IS,090 • 

17,000 

,321.900 

l,Ml,000 j 

l .203,001) 


791.090 1117.01111 liHo.OOO 
8*. Hi/. its. till. PS. lid. 


Zi.vt: .Skiji.ui.mis jmi Zinc Dross o it Ashes: 

U.S. Customs Decision. 

Dec. 17, 1902. 

Tlte Board considered certain zinc shimmings tvhieli had 
been assessed for duty at I and 11 cents per pound as zinc 
in blocks, under paragraph 11)2 of the Tariff Act of 1897. 

The article described as zinc dross was in the form of 
ashes, consisting of impure zinc, with traces only of am¬ 
monium chloride. Not being in blocks or any similar 
form, tbe Board held it to be dutiable as a mineral sub¬ 
stance in a crude state at 20 per cent, ad valorem, as claimed 
by the importer, and overruled the union of the collector. 


Gl.MlllEil Nm.TS Sl’Itl.Mi NEAR THE CASPIAN SEA. 

Client, and Dnipi’ist. Jan. 3, 19071. 

An expedition sent out to explore Kara Hiighaz, tin; 
“ lllsck Gulf," on the east of the Caspian Sea, has ascer¬ 
tained the existence of a salt spring yielding large quantities 
of pure sulphate of aoda. The locality is within easy 
distance of Baku. 

Beau). ilAitiiKM.NO : U.S. Customs Decision. 

Dec. la, 1902. 

Artificial sulphate of lime was held to be properly 
dutiable as pearl hardening at 20 per cent, ad cal. under 
paragraph 91 of the Tariff of 1897. 

IX—BUILDING MATERIALS, Etc. 

Ground Blaster ok Baiun: U.S. Cintomn Decision. 

Dec. 17, 1901. 

Ground plaster of Baris was held to be dutiable at 
2•25 dols. per ton under paragraph 91 of the Tariff Act of 
1897. 

X.—ME TALL VUG Y. 

Copper in Sweden. 
lid. oj Trade J. Jan. 8, 1903. 

Attention has recently been called to the existence of 
rich veins of copper at Nietsapkibuckcn near Gellivara. 
According to Swedish journals the veins extend over a 
length of 10 kilotns., anil their value is enhanced by the fact 
that the quartz is also auriferous. 


lS'.lp. 



Quantities. 

Value. 


Kin. 


A tint ml ia. 

15* 

80.20 

Belgium. 

.... 20,800 1 

20.000-00 

British India. 


20.575*33 

China. 

— r.3 i.7oo 

22A,.sixi , ;io 

Dutch Indies. 

* 

1'ranee. 

.... 7.500 j 

4,s;«*oo 

Germany. 

.... 1 20,h;.o j 

11.581-40 

Great Britain. 

.... i 0.825 

4,005*00 

Hon* Kong. 

.... 500.N75 

310,848-54 

Russian Asia. 

1.200 

543-05 


.1,041 

1.20V54 

Other eounrie.s. 

.... 2.233 

1.215*00 

Total . 

.... 1.207.270 

«7U.’HM>0 


XII.—FA TS, OILS, Etc. 

AspiniDEi.ps Ti:ni ihm.i , 

I mil. Inst. Nor. 19(12. , 

Mr. A. Chose lias recently examined the seeds of the 
plant Asphvdc/ns tcuuifuhns, belonging to the natural 
order Liluiceie and indigenous to Northern India, whi te 
it is widely distributed. ( Agricultural Ladner, 7, 1902 .) 
The seeds have been eaten by the natives in fumine times. 
The specimen of seeds analysed contained approximately 
20 per cent, of albuminoids, 17 per cent, of carbohydrates, 
and 25 percent, ot oil, tbe remainder being water, ash, and 
fibre. No alkaloid could be deteeted. The oil was found 
to have a saponification number of 108-7, and to possess 
drying properties, which were improved by admixture with 
metallic oxides. The seeds are employed medicinally bv 
the natives, anil are known to exert a diuretic action. 

XIV. — TANNING ,- LEATHER ; GLUE, Etc. 

Aoar-Aoaii. 

(them, and Dnir/i/ist, Jan. 3, 190;!. 

Last year 1,901,975 11). of agar-agar, valued at 11(1,200/., 
were shipped from Kobe and (Isaka, against 1,784,542 ib., 
valued at 91,702/., in 1900. 1 he bulk of the export goes 

to llong Kong and China, but in 19o0 over 57,000 Ib. were 
sent to the United Kingdom, and otcr 73,000 lb. to Germany. 
In Japan this article is known as “ kiuiten ’ or “ colie 
vegelale,” and is the gelatin of :tu alga called “ fengusa ” 
(Gelideum coniciim). It is found in considerable abund¬ 
ance along nmny parts of the coast of Japan. After being 
gathered it is bleached, dried, and packed in bundles. 

The following tables relate to the exports of agar-agar 
from Japan to various countries from 1899 to 190^:— 


1000. 

1001. 

Quantities. 

Value. 

Quantities. 

Value. 

K in. 

Veil. 

Kin. 

Yen. 

3.417 

2,80*0 "30 

2.710 

2.700*00 

3.500 

3,1*0*08 



33,810 

22.280-37 

li'.imi 

30.127*10 

571>,08O 

305.213-75 

823,242 

C72,«»13*4o 

5.510 

4,780*00 

3,7*io 

2,850*00 

3,0*28 

3,115*23 

1.W5 

1,830*00 

55.0.-IS 

4.8.047*02 

50.274 

10.172 *5*» 

43,000 

30.132 00 

17,4**2 

17.404*30 

700.004 

43*1.827*04 

1513,102 

118,023*08 

3,511 

2,535*50 

2.117 

1.503*07 

10.350 

7,000*00 

14.132 

13,S40*0« 

2,1*43 

1,074*35 

0,032 

4,724*00 

1,444,400 

994,321’79 

1 ,.784,748 

1.217,104*70 


Kin = 1'3 lb. avoir. Yen *« 2s. <)},/. 


X VI.—SUGAR, STARCH, Etc. 

Sugar from Barbados'. 

Chamber of Com. J.Man. 1903. 

The principal exports of Barbadoes are sugar and 
molasses, the bulk of the sugar, both Muscovudo and Dry, 
being taken by tbe United States. Molasses are chiefly 
sent to Canada. The exports of sugar and molasses during 
tbe last three years were as follows :— 


Muscovado 

Dry. 

Molasses... 



1890. 

11*00. 

Hhds. 

43,0*17 

48,573 ! 

Puns. 

2,312 

1.008 ; 

20,134 

37,234 | 


1901. 


111.974 

3.93H 

48,913 


()f other exports last year, mention may be made of the 
following: — Manjak, 9,394/. j lime, 3,0Iu/.; chemical 
manufactures and products, 2,088/.; and rum, 1,153/. 






















Jan. 31. m3.] 


121 


PATENT LIST. 


SroiR Production of Italy. 

BotUtino Ufficialf , Dec. 3, 1902. 

The number of beet-sugar factories in Italy in the vear 
1901-02 was 33, an increase of five over the previous 
year. These factories produced in 1901-02 74,208,920 kiln*, 
of sugar, valued at 49,951,607 lire, as compand with 
CO, 125,409 kilos., valued at 40,194,257 lire in 1900-01. 

Wiikat and Potato Staid ii and Kick Flour: 

U.S. Customs 1)kci**io\. 

Dec . 15, 1902 

Potato starch was decided to ho dutiable at 1 \ cents per 
lb. under paragraph 285 of the Tariff ot 1897. The claim 
of the importers that duty should he assessed at 20 per 
cent, ad valorem under section 0, as a manufactured article 
unenumerated, was overruled. On the same day the Hoard 
held that rice flour was dutiable at } cent, per ll>. under 
paragraph 232, providing for rice in various forms, 
inc luding rice Hour. 

Wheat starch was also held to he dutiable at 1cents 
per lb. under paragraph 285. 

SroAU ficom Holland: Indian Doty on. 

/Id. of Trade Jan. 8, 1903. 

The rates of additional duty imposed on bounty-fed 
sugar imported into India from Holland, with effect from 
Dec. (>, 1902, are as follows 


Kinds td Suarar. 


Additional Duties 
I flint. 


Old Rate. New Rnt«\ 


iVr Cwt. IVr Cut. 

li. \. c. it. i*. 

Haw siifrAi* pi-oilueetl in Holland from o 14 n O il 0 

U*et-roots. 

Sujrar refined from beet-root raw sugar 0 15 11 0 l.'J 

produced in Holland. 

Sugar refined from imported raw Migur .. 0 1 11* o 1 6* 


• In addition to countervailing duty, if any. on tin- raw su.-ar. 


XX.-FINE CHEMICALS, Etc. 

Cinchona I'j.antatio.ns in India. 

Chem. Trailc Jan. in, 

The quuutitv of quinine diatiibutcjil during' 1 in >2 wiih the 
largest on record, ru, 11,978;} lb. Jly means of new 
machinery the btirk is dealt with liy (he shale-oil process 
instead of with the fusel-oil iu use before. The total area 
under cultivation is 1,071 ] acres, of which 831J, acres i re 
old, the remainder being composed of three extensions, 
the expenditure on the total acreage working out at 
It. 47-10 per acre. The year’s crop amounted to 
154,044 lb. of crown and hybrid bark, Imt the annual yield 
required from the existing plantations has been fixed, for 
the present, at 3,000 lb. of manufactured quinine, and this 
amount is represented by 85,77)0 lb. of hark of 3}, per cent, 
quality. Some important ecientilic experiments were made 
on the Doddabetta estate during the past year. Samples 
of bark were taken from 38 trees, selected at random, hut 
large and well-grown ones, and their hark was analysed. 
The results in some cases were extraordinary, some samples 
giving as much ns 13-90 per cent, of sulphate af quinine — 
a percentage which is probably unequalled by Cinchona 
officinalis anywhere. 


patent Ust* 

N.B.—Iu these lists [A.] means "Application for Patent," and 
[C.S.J, ** (Complete Specification Accepted.** 

Where a Complete Specification accompanicN an AppIication.au 
asterisk is affixed. The dates iri von are (i) in the case of Applies 
tions for Patents, the dates of application, and (ii) in the cate of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertise! ua accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.—PLANT, APPARATUS, and MACHINERY. 

LA.J 75. (iiittmr and Hacger. Centrifugal separator*.* 
Jan. I. 

90. Muir. Furnaces. .Inn, 2. 

,, lis. \Vrny and ( jiidmni. Funnels. Jan. 2. * 

135. Ntumpf. Stentn turbines.* Jan. 2. 

176. Hauriuann. (Doling apparatus.* Jan. 3. K.S. 
Application, Jan. s, 1902. 

,. 214. Scott. Refractory wash for furnace linings, 

firebricks, Ac. Jan. 5. 

,, 361. Normandy. Apparatus for evaporating or dis¬ 

tilling liquids. Jan. 0. 

,, 493. Milner. Automatic mercuiy vacuum pump.* 

Jan. 8. 

,, 512. Morgan (’rueihle Co. and Speirs. Apparatus 

for mixing mineral and other dry substances, 
.Ian, 8. 

693. (iuttner. ('entrifugal separators.* Jan. 10. 

„ 886. Kneuper. Filters.* Jan. 13, 

,, 1011. Reeves. Filtering apparatus. Jan. 15. 

„ 1070. Hardy. Separation of colloidal matters from 

solution. .Ian. 15. 

„ 1165. Wright. ( oncentr.itorn or separator**. Jan. 16. 

[C.S.] 8 10 (1902). Parsons, Condenser* working in con¬ 
junction with air-pumps. Jan. 7. 

„ 2226 (1902). Howler. Fire-bricks and fire-lumps. 

Jan. 14. 

,, 2898 (1902). Hargreaves. Furnaces. Jan.21. 

,, 1 1,880 (1902). Koch. Hlast-fumaces, and appa¬ 

ratus lor catching the dust and beating the blast 
of blast-furnaces. Jan. 14. 

„ 13,54 7 (1902). Humph Centrifugal separators. 

Jan. 21. 

,. 13,950 (1902). Winsliip (Antoine Heinz et Cie.) 

Temperature indicator. Jan. 21. 

14,903 (1902). Pudenz. Separating oil from water. 
Jan. 21. 

„ 19,895 (1902). Pfoser. Calcining or smelting fur¬ 

naces. Jan. 14. 

„ 20,147 (1902). Ordway. Vacuum evaporating 

apparatus. Jan. 14. 

„ 21,782 (1902). James. Filter-press, Jan. 7. 

,, 23,950 (1902). Herrmann. Furnaces. Jan. 21. 

„ 24,612 (1902). Longdeu. Respirators for firemen, 

miners, Ac. Jan. 11. 

„ 25,790 (1902). Hate and Orme. Condensers for 

acids. Jan. 21. 

„ 25,967 (1902). Hummus. Distilling apparatus. 

Jan. 14. 


II.—FUEL, GAS, and LIGHT. 

[A.] 84. Boistelle. Apparatus for measuring and mixing 
gas.* Jan. 1. French Application, Jan. 14, 1902. 
„ 109. Brown. Mantles and burners used in incan¬ 

descent gas lightiug. Jan. 2. 

119. Highnm. Fuel economizer.* Jan. 2. 
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[A.] 197. Donkin nnd Rodgerson. Generating pressure 
by combustion of air and gas or liquid fuel. Jan. 3. 

„ 301. Webster. Automatic carbide feeder for acety¬ 

lene gcurrators. Jan. 6. 

„ 501. Custodis. Manufacture of coke.* Jan. 8. 

„ 536. Wilcox. Manufacture of coke in retort ovens.* 

Jan. 8. 

„ 549. Alexander. Fuel. Jan. 9. 

„ 629. Stanley. Regulating the quantities of a mix¬ 

ture of hydrocarbon and air. Jan. 9. 

„ 782. Claphain. Manufacture of inflammable gas 

from volatile hydrocarbons. Jan. 12. 

„ 887. Grotc. Manufacture of artificial fuel. Jan. 13. 

„ 986. Noad. Manufacture of fuel blocks. Jnu. 14. 

„ 1085. Robert. Manufacture of fuel balls, briquettes, 

& c.* Jan. 15. 

„ 1090. Clauss. Generation of water-gas. Jan. 15. 

„ 1091. Clauss. Generation of water-gas. Jan. 15. 

[C.S.J 186 (1902). Waddell. Furnaces for gas retorts and 
the like. Jan. 7. 

„ 1040 (1902). Kennedy. Manufacturing coke. 

Jan. 21. 

„ 1923 (1902). Mehling. Incombustible lighter for 

igniting coals. Jan. 7. 

„ 2015 (1902). Gardner. Liquid fuel burners. Jan. 14. 

„ 2071 (1902). Marcbant. Apparatus for heating, 
straining, and regulating liquid fuels. Jan. 14. 

„ 2307 (1902). De Vulitch. Rinding medium for coal 

and other substances. Jan. 14. 

„ 2358 (1902). Livingstone and V'andercook. Com¬ 

position to economise fuel. Jan. 21. 

„ 5326 (1902). Stock and l'utnnm. Treatment of 

gases for furnace combustion. Jan. 21. 

„ 20,225 (1902). Mitchell and Copeland. Utilising 

the heat of hot slag. Jan. 21. 

„ 20,669 (1902). Boult (Koneman). Artificial fuel 

briquettes. Jan. 14. 

,, 20,718 (1902). Johnson. Manufacture of gas from 

gasoline. Jan. 21. 

„ 21,104 (1902). Elb. Manufacture of porous coked 

charcoal bricks. Jan. 14. 

„ 23,503(1902). Loewenthal. Composition for 

making coal-dust bricks. Jan. 7. 

„ 24,661 (1902). Simons. Fuel briquettes. Jan. 7. 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

i 

[A.] 36. Grossmann. Manufacture of cyanides ami I 
recovery of by-products. Jan. 1. 

„ 100. llicklefs. Carbonisation of animal and vege- [ 

table substances.* Jnu. 2 . ] 

„ 951. Wiso (von May). Treatment of petroleum 

and other hydrocarbons, and of their distillates 
and derivatives.* Jan. 14. 

[C.S.] 0322 (1902). Lake (Warren). Manufacture of coal 
tar compositions and pitches. Juu. 14. 

„ 28,884 0 902). Fourcy and Buire. Crystallisa¬ 

tion and immediate separation of produet from 
liquora, especially naphthalene and anthracene. 
Jau. 21. 

t 

IV.-COLOUR1NG MATTERS and DYESTUFFS. \ 

[A.] 633. Imray (Meister,<|mcius und Briiniug). Monazo | 
dyestuffs for wool. Jaa. 9. 

„ 953. Imray (Meister, Lucius und Briining). Azo 1 

dyestuff's from 1 :8-azimido-naphthalene-4-$ul- 1 
phonic acid. Jan. 14. 

„ 1235. Abel (Act.-Ges.f. Anilin-fabr.). Manufacture 

of red lakes. Jan. 17. | 


[C.S.] 4028 (1902). Abel (Act.-Ges. far Anilin-fabr.). 
Manufacture of mordant monazo dyestuffs and of 
intermediate products for use therein. Jan. 14. 

„ 4653 (1902). Iiansford (Cassella). Manufacture of 

sulphur colours. Jan. 21. 

„ 4708 (1902). Thompson and Vlies. Manufacture of 

sulphurised dyestuffs. Jan. 21. 

„ 7849 (1902). Lake (Chem. Fabr. vorm. Sandoz). 

Manufacture of sulphur dyes. Jan. 14. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. YARNS, 
AND FIBRES. 

[A.] 1. Cuux. Dyeing fibres and fabrics.* Jan 1. 

„ 369. Haddan (Klosegin). Fulling and dyeing of 

pure and mixed woollen fabrics.* Jan. G. 

„ 371. Haddan (Elosegin). Fulling or milling and 

dyeing of pure or mixed woollen fabrics.* Jan. C. 

,, 429. Garchey and Pabion. Manufacture of textile 

fibres, yarns, &e.* Jan. 7. 

„ 444. Read Holliday and Sons and Cooper. Appa¬ 

ratus relating to dyeing. Jan. 7. 

„ 894. Ediich. Imparting a silk- or wool-like appear¬ 

ance to cotton fabric. Jan. 13. 

[C.S.] 244 (1902). Van Steenkiste. Expeditious retting of 
flax, hemp, ramie, and the like. Jan. 14. 

„ 922 (1902). I’layue and Macdonald. Indigo vat 

dyeing. Jan. 7. 

„ 2524 (1902). Schneider. Apparatus for treating 

warp-yarns, tapes, and other narrow goods with 
mercerising, dyeing, bleaching, or other liquors. 
Jan. 7. 

„ 4175 (1902). Johnson (Iladische Anilin und Soda 

Fabrik). Treatment of animal fibres intended to 
he dyed. Jan. 14. 

„ 5998 (1902). Carmichael. Oiling and finishing 

textile materials. Jau. 14. 

,, 18,694 (1902). Leuscher. Thread or fabric with 

metallic or metallically glittering coatiog. Jau. 14. 

„ 24,631 (1902). Siegel and Schiitze. Dyeing appa¬ 

ratus. Jan. 14. 


VU.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 36. Grossmann. See under III. 

„ 72. Paul. Manufacture of hydrocyanic acid and of 

cyanide salts therefrom. Jan. 1. 

„ 260. Benker and Hartmann. Furnaces for roasting 

pyrites and other substances. Jau. 5. 

„ 423. Hemingway. Treatment of waste pickle liquor 

for the removal or utilisation of free acid contained 
therein. Jan. 7. 

„ 519. Stinville. Manufacture of sulphuric acid. 

Jan. 8. 

„ 691. Kennedy. Coolers for sulphuric acid. Jan. 10. 

„ 739. Piffard. Manufacture of cyanides. Jan. 12. 

„ 967. licisert. Production of lime-water. Jan. 14. 

„ 979. Benker. Manufacture of sulphuric acid. 

Jan. 15. 

[C.S.] 1758(1902). Salinen-Direction Luneburgand Sachse. 
Manufacture of common salt. Jan. 14. 

„ 2402 (1902). Lake. Roasting of pyritous material. 

Jan. 7. 

., 3045 (1902). Wheelwright. Manufacture of com¬ 

pounds of phosphorus and sulphur. Jan. 21. 

„ 4892 (1902). Clayton. Generation of hot or cold 

sulphurous acid gas. Jau. 21. 

„ 7463 (1902). Meurer. Obtaining metallic sulphates 

from mattes. Jan. 21. 

„ 22,710 (1902). Carpenier. Manufacture of sulpho- 

cyanidc of calcium. Jan. 14. 
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VIII.—POTTERY. OLARS. and ENAMELS. | 

fA.] 3:»4. Harrison, Wharton, and Wightman. Process I 
and apparatus for making glass.* Jau. 6. 

„ 776. Oraham-Simpson, Simpson, and Reynolds. 

Making glass surfaced tiles, slabs, Ac. Jan. 12. 

[O.S.] 19,829 (1902) Heal. Manufacture of sheet or 
plate glass. Jan. I I. 

„ 23.968 (1902). Schuler. Manufacture of painted 

and burnt glass. Jan. 14. 

IX —BUILDING MATERIALS, CLAYS, MORTARS, 
and CEMENTS. 

[A.] 325. Griffiths. Concrete mixers. Jan. 6. 

„ 759. Knrff. Construction of bricks. Jan. 12. 

„ 776. Graham-Simpson, Simpsou, and Reynolds. >Ye | 

under VIII. i 

„ 853. Vane and The De Yere Seysscl Asphaltc (?<*. j 

Manufacture of asphalte. -The. 13. 

[C.8.] 4604 (1902). Ferrell. Wood preserving and fire- j 
proofing. Jan. 21. 

,, 19,493 (1902). Imray (Carborundum Co.). Mann- | 

facture of refractory bricks, &e. Jan. 21. 

,, 20.492 (1902). Birkbeck (Mielck’s Sione and Terra- | 

Cotta Co.). Artificial stone, and process of making ; 
name. Jau. 14. 

X.—METALLURGY. 

[A.] 181. Elmore. Concentrating ores. Jan. 3. 

„ 466. Worsey and I foal. Treatment of ores contain¬ 

ing gold, copper, and other metals. Jan. 8. 

,, 569. Dawes. Magnetic separators for ores, Ac. 

J in. 9. 

606. Martin. Manufacture of steel. Jan. 9. 

,, 704. Mills (Leearme). Cementation of iron, steel, 

and cast iron. Jan. 10. 

784. HerreiMchmMt. Treating vanadiferous ores j 
ainl produets. Jan. 12. 

,, 964. Gin. Electrolytic production of aluminium. I 

Jan. It. 

„ 980. Duke. Aluminium alloys. Jan. 14. 

„ 1019. Stavenow. Manufacture of stereotype metal.* 

Jan. 15. 

,, 1028. Platoer. Precipitating gold from its cyanide j 

solutions. Jan. 15. 

[C.S.] 179 (1902). Thwaite. Decarbonising cast-iron arti¬ 
cles. Jan. 14. 

234 (1902). Lake (Rahe/zana). Kilns for the 
treatment of ores and the like. Jan. 11. I 

,, 1947 (1902). Phillips and FUundttonc. Dephos- ! 

phorDation of metals and metallic mixtures. 
Jan. 21. 

„ 5877 (1902). Campbell. Ore concentrators. Jan. 21. j 

,, 6752 (1902). Bermont. Production of hydrated 

sulphide of zinc from zinc ores. Jan. 14. 

„ 24,360 (1902). Cooper and vou Gernet. Extraction 

of copper from its ores. Jan. 14. 


XI.—ELECTRO-CHEMISTRY ah® ELECTRO¬ 
METALLURGY. 

[A.] 266. Finlay. Electrolytic cells. Jan. 5. 

„ 273. Mailer. Electrodes for secondary batteries. 

Jan. 5. 

„ 322. Edison. Storage batteries.* Jan. 6. 

„ 384. Newton. Storage battery plate.* Jan. 6. 

„ 415. Koderbourg. Negative electrodes for secondary 

batteries. Jan. 7. 

ft $52. Bin w isle. Electrolysis. Jan. 9. 


[A.] 582. Lauer. Accumulators or storage batteries. 
Jan. 9. 

„ 813. Csatiyi and Bar-czar. Electrical batteries.* 

Jan. 18. 

„ 870. Madigin. Storage or secondary batteries.* 

Jail. 13. 

,, 964. Gin. See under X. 

„ 1088. Koderbourg. Positive electrodes for secondary 

batteries. Jan. 15. 

[C.S.] 2376 (1902). Lake (Rainbaldini). Electrolysis, 
Jan. 21. 

„ 3912 (1902). Ileroult. Electric furnaces. Jan. 21. 

„ 4274 (1902). Lake (Soe. Anon. " 1st Carbone”). 

Electric cells or batteries. Jan. 7. 

,, 50JK (1902). Mackenzie (Societe Aimn. I’Krluirage 

Electrique sans Moteur). Two-fluid electric 
batteries. Jhii. 21. 

„ 12,857 (1902). Winship. Storage batteries. Jan. 21. 

„ 13,719 (1902). Gra I mm, Bouton, and Amwake. 

Flectro-cheinical generators. Jau. 14. 

XII.—FATS, OILS, and SOAP. 

[A.] 110. Wallach and Sonuehorn. Lubricators. Jan. 2. 

„ 467. MacDomtld. Seed k»‘tlles for use in extracting 

oil from seeds. Jan. 8. 

„ 637. Hum. Treatment of crude cot ton-seed and 

other oils to obtain oil, soap, and resinous colouring 
matter. Jan. 10. 

„ 1238. Bar bet. Extraction and purification of glycerin. 

Jau. 17. 

[C.S.] 385 (1902). Presenilis. Treatment of inferior oil 
residues from tin manufacture of vegetable oils. 
.Inn. 7. 

XIII.—PIGMENTS, PAINTS, RESINS. VARNISHES; 

INDIA-RUBBER, Etc. 

C. — India-rubber , frc. 

[A.] 661. Markus and Whitelow. Manufacture of insu¬ 
lating material. Jau 10. 

„ 1049. Arlodter. Adhesives. Jan. 15. 

[C.8.] 17,431 (1902). Blundell, Liquid cement for rubber, 
Sir. Jun. 21. 

„ 20,910 f\ 902). Prampolini. India rubber substitute. 

(International Application, Feb. 6, 1902.) Jan. 14. 

« 

XIV.—TANNING, LRATHKK. OLUK, *mi> 817.K 

[A.] 5.11. Johnson (Kdelting). Katmction of gums ami 
resins. .Ian. 6. 

[O.S.J 22 , 7.18 (1902). Chemischo Diingerfabr. Vogtmutin 
& Cits. M;innfiH-tiiri 1 of glut; and gelatin from 
leather and leather wind.. Jnn. 21. 

„ 24,7«3 (19<>2). Walter. Leaching and tanning ap- 

pnrutui. Jan. 21. 

XV.—MANIIKKR 

[('.8-3 2853 (1903). Holme*. A|>|i!irulus for anil sterilisu- 
tiou. Jan. 14. 

XVI.—SUGAR, STARCH. (HIM. Kro. 

[A.] 319. Murdoch and The Improved I’rocos, Manufac¬ 
turing Co. Manufacture of starch. Jan. C. 

„ 885. Huake. Preparation of an adhesive or cement 

from starch. Jan. 13. 

[C.S.] 24,509 (1901). Spreckels and Kern. Purification of 
sugar-bearing materials. Jan. 14. 

„ 14,432 (1902). Lichtenstein. Manufacture of caramel. 

Jau. 7. 

„ 17,177 (1902). Passburg. Sugar mould*. Jan. U. 
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XVII.—BREWING, WINES. 8PIBIT8, Etc. 

[A.] 055. Wurdle. Treatment of excess mixture con¬ 
tained by spent brewers’ or distillers* grains. 
Jan. 10. 

„ 1070. Hoffmann. Continuous process for purifying 

beer wort. Jan. 15. 

[C.S.] 2384 (1902). Hobson. Brewing. Jan. 14. 

„ 4008 (1902) Thierry. Treatment of distillers’ 

spent residues or wash. Jan. 14. 

„ 5794 (1902). Guillaume. Process and apparatus for 

purifying dilute alcoholic liquors. Jan. 14. 

„ 9990 (1902). Lcfebvre. Apparatus for continuous 

brewing. Jan. 14. 

17,951 (1902). West, Chew, and Rogerson. Pro¬ 
duction of non deposit beer. Jan. 14. 

19,254 (19021. I'tl'ront. Fermentation of molasses, 
Stc. for production of alcohol and yeast. Jan. 14. 

„ 25,350 (1902). Weber. Vats or vessels for ferment¬ 

ing. Jan. 21. 

„ 28,588 (1902). Boult (Wahl and Henius). Non¬ 

intoxicating beverage. Jan. 21. 


XVIIT.—FOODS. SANITATION. Era. and 
DISINFECTANTS. 


[C.S.J 3516 (1902). Farrell. Apparatus for softening water. 
Jan. 7. 

„ 13,508 (1902). Delmouly. Water purifier. Jan. 21. 

C. — Diainfectanta. 

[A.] 173. Burn. Apparatus for generating ozone. Jan. 3. 

XIX.—PAPER, PASTEBOARD. Eto. 

[A.] 412. Toonc. Manufacture of pasteboard. Jan. 7. 
[C.S.] 2713 (1902). Memecek. Manufacture of paper. 
Jan. 14. 

„ 4886 (1902). Landsberg. Production of acetyl de¬ 

rivatives of cellulose und oxy-cellulnse. Jan. 21. 

XX.—FINE CHEMICALS, ALKALOIDS. 
ESSENCES, and EXTRACTS. 

[A.] 540. Bloxum. Manufacture of a new odoriferous 
substance and of perfumes therefrom. Jan. 8. 

„ 543. Imray (Meister, Lucius und Bridling). Manu¬ 

facture of para-para'-diamidoacidvldipheuylamines 
mid of para-para'-diamidodiphenylamine therefrom. 
Jan. 8. 

„ 705. Lake (Naef, Chiiit, and Co.). Preparation of 

hydrolysed pseudo-ionone and its homologues, 
and for its transformation into cyclic ketones. 
Jan. 10. 


A. — Fonda. 


[A] 194. Boult. Artificial food* Jan. 3. 


[C 


S.] 1328 (1902). Schultz. 
Jan. 7. 


Method of preserving eggs. 


5598 (1902). Bunker. Production of tea, coffee, 
&c, extracts. Jan. 21. 

7006 (1902). Grtlnfeld. Substitute for coffee ex¬ 
tract. Jan. 14. 

19,183 (1902). Halt and Unit. Separation of milk 
and other liquids. Jan. 14. 

23,972 (1902). l’riuz. Method of preserving cheese. 
Jan. 7. 

24.019 ( 1902 )., Howortli (Liddle). Production of a 
liglit-eolonred meat extract. Jan. 14. 


,, 848. liarge and Givaudin. Separation of ortho- 

and para-toluene sulphniuide. Jan. 13, 

[C.S.] 3152 (1902). Guess. Preparation of monoformyl- 
a,-a,-uaphthylene diamine /3 ;1 - or jS 4 -mono-aulphonic 
ucid. Jan. 14. 

XXL—PHOTOGRA PHY. 

[A.] 128. South. Colour photography.* Jaa. 2. 

„ 1129. Edwards. Photographic films for trans¬ 

parencies. Jan. 10. 

[O.S.] 5108 (1902). Ogilvie. Solution for intensifying 
photographic negatives. Jan. 21. 

„ 20,148 (1902). Cuff. Sensitised paper for taking 

copies of documents. Jan. 14. 


B.—Sanilatiim i Water Purification. 

[A.] 158. Howard. Sewage distributors. Jan. 3. 

„ 274. Wormahl. Purifying and softening feed-water. 

Jan. 5. 

309. Oram. Disposing of the liquid bye-produets of 
works, factories, &c. Jan. 6. 

„ 498. Davidson. Water purifiers.* (U.S. Appli¬ 

cation, July 2, 1902.) 

615. Candy. Filtration drainage and filter beds. 
Jan. 9. 

65G. Allen. Continuous process for separation of 
heavy matter from works effluents.* Jan. 10. 

067. Booth. Bacteriological treatment of sewage. 
Jan. 10. 

, 762. Baum. Clarifying waste liquid. Jan. 12. 

1044. Stewart. Deodorlsation of sewerair. Jan. 15. 
[C.S.] 805 (1902). Lovell. Apparatus for taking and 
testing samples of air. Jan. 14. 


XXIL—EXPLOSIVES. MATCHES. Etc. 

[A.] 103. Le Mesuricr. Explosives. Jan. 2. 

„ 450. Kynoch and Ashley. Kneading machines used 

in manufacture of explosives. Jan. 7. 

„ 457. Kynoch and Cocking. Manufacture of explo¬ 

sives. Jan. 7. 

[C.S.] 984 (1902). 1’etavel and Kiugsmill. Pressure gnage 
for explosives. Jan. 14. 

„ 3334 (1902). Wetter. Safety explosive. Jan. 14. 

„ 3391 (1902). Bennett. Manufacture of safety fuses 
for mining purposes. Jan. 7. 

„ 22,045 (1902). Schnehtebeck. Safety explosivts. 

Jan. 14. 

XXII1.— GENERAL ANALYTICAL CHEMISTRY. 

[C.S.] 21.985 (1902). Tallqnist. Means for determining 
the proportion of hemoglobin in blood. Jan. 7. 


0 " 



Printed and Published by Era* and uroTTiswoona, East Harding Street. Lonmm. K.C.. tor tbe Society ot Chemical Industry —r 6260. 











JOURNAL OF THE 

Society of Chemical 3n5ustry < 

A RECORD 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 


No. 3.-Vol. XXII. 


FEBRUARY 16, 1903. 


No. 3.-Vol. XXII. 


Subscription of Member* 2 fi/- per annum; 
Bn trance Pee tl/-; 

Election by the Counoil. 


Price to Non-Meml*ni »6/- per annum t 
To Members t6h per Set of extra or back number*. 
Single copies (Member* ami Subscriber* only), 
1882—1001, 2/6 each ; 1902.1/9 each. 


Cfje £>octrtp of Che mical finbuetrp. 

Past Presidents: 


Sir Henry E. Roscoe, B.A., D.O.L, LL.D, 

Ph.D, P.R.S. 1881—188?. 

Sir Frederick A. Abel. Bart., K.C.B.. G.C.V.o, 

D.O.L., n.Se., K.R.S. 1882—1888. 

Walter Weldon, F.R.S. 1883—1884. 

W. H. Perkin, LL.D., Ph.D.. F.R.S. 188*—1888. 

E. K. Mu sprat t. 1888—1888. 

David Howard. 1888—1887. 

James Dewar, M.A, LL.D., F.R.S. 1887—1888. 

Ludwig Mond. Ph D., F.R.S. 1888 — 1888 . 

Sir Lowthian Bell, Bart., F.K.S. 1889—1880. 

B. Rider Cook. 1880—1891. 

J. Emerson Reynolds, M.D., F.R.S. 1891—1882. 

Sir John Evans, K.C.B., D.C.L., I,!,.I)., Se.D., 

P.R.S. 1892—1808. 

E. O. C. Stanford . 1893—189*. 

T. E. Thorpe, O.B, 1,1..D., Sc.D., Ph.D., P.R.S. 18u*-1899. 

Thomas Tyrer. 1895—1818!. 

Edward Schunok, Ph.D., F.R.S. 1886—1897. 

F. Clowes, D.8c,. 1897—1898. 

George Beilhy. 1898—1888. 

C. F. Chandler, l),8e, 1111, Pn.U , I.L.I). 1889—1900. 

Jot. W. Swan, D.Sc,M.A, F.U.8. 1900—1801. 


COUNCIL FOR YEAR ENDING JULY 1903. 


Prssidsnt: Ivan Levinstein, 
Vice-Presidents: 


Prof. Marston T. Bogert, A.B., 

Ph.B. 

Prof. C. F. Chandler, D.Sc., 

M.D, Ph.D., LL.D. 

Dr. John Clark. 

Prof. G. G. Henderaon, D.Sc. 

B. Grant Hooper. 

Dr. &. Meaael. 

Ordinary Hembere of Council: 


J. M. C. Paton. 

Dr. F. B. Power. 

Sir Wm. Ramsay, K.C.B., 
D.So, LL.D., F.R.8. 

Dr. Boverton Redwood. 

Dr. Jos. W. Swan, F.R.8. 
Thos. Tyrer. 


B. A. Brotberton. M.P. 

Eustace Carey. 

Dr. Bdw. Divers, F.R.S. 

Thos. Fairley. 

Dr. J. Grossraann. 

Prof. W. R. B. Hodgkinson, 

Ph.D. 

Sectional Chairmen and Secretaries. 
Canadian. 


David Howard. 

Dr. J. Lewkowitsch. 

N. H. Martin. 

Prof. E. J. Mills, D.Sc., F.R.S. 
Max Muspratt. 

Frank Scudder. 


Prof. W. R. Lang. 

1 Alfred Burton. 

Liverpool. 

F. H. Tate. 

1 Dr. T. Lewie Bailey. 

London. 

Waiter F. Reid. 

1 A. R. Ling. 

Manchester. 

Ivan Levinstein. 

1 J. Carter Bell. 

Newcastle. 

W. L. Rennoldson. 

1 F. C. Garrett. 

New Tore. 

Dr. V. Coblentz. 

1 Dr. H. Schweitzer. 

Nottinoham. 

L. Archbutt. 

1 J. T. Wood. 

Scottish. 

T. L. Patterson. 

1 Dr. Tboa. Gray. 

Yorkshire. 

Jas. B. Bedford. 

1 Prof. H. R Procter. 


Honorary Treasurer: 

Samuel Hall, Bast London Soap Works, Bov, B, 
Honorary foreign Secretary: 

Dr. Ludwig Mond, P.B.8. 

General Secretary: Charles G. Cresswell. 

Offices, Palace Chambers, #, Bridge 8treet, Westminster, S.W, 
Telegraphic Addrett: w. Palatable, London. 


THE JOURNAL. 


i 


! 


I 


Publication Committee: 
The President. 


A. H. Allen. 

G. Beilhy. 

J, Carter Bell. 

Joseph Bernaya, M.I.C.K. 

H. Brunner. 

Edw. Divers, M.D.. D.Sc., F.R.S. 
Sir John Evans, K.C.B., F.R.K. 
Prof. A. G. Green. 

Samuel Hall. 

Otto Hah tier. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. R. E. Hodgkinson, 
Ph.D. 

E. Grant Hooper. 

David Howard. 

Prof. A. K. Huntington. 

Wm. Kellner, i’h.D. 


Charles A. Kolm, M.Se., Ph.D. 
J. Lewkowitseh, Ph.D. 

A. It, Ling. 

W. Maenab. 

N. 11. Martin. 

Ludwig Mond. Ph.D., F.R.S. 

B. E. it. Newlands, 

John Patlinsim. 

F. B. Power, Ph.D. 

Pisif. H. It. Procter. 

Sir Wm.Ramsay,K.C.B, LL.D.. 
F.R.S. 

Boverton Redwood, D.8c. 
Walter F. Reid. 

John Spiller. 

W. S. Squire, Ph.D. 

Thomas Tyrer. 


Editor: 

Watson Smith, 8*, Upper Park Road, llaveratook Hill, N.W. 

Assisted by the following Staff" of Abstractors: 

Robt. Adams.I. 


L. Archbutt.I., XII. 

J. L. Baker.XVI.,XVII. 

11. Ballantyne.11..XII. 

D. Bendix.III. 

E. Bentx.IV, V.. VI. 

J. O. Braithwaite.XX. 

r p rtriiCT, f XVI., XV11.. 
J. F. Briggs | xiX., XX. 

T. F. Burton, B.Sc. Patent List. 

J. H. Collins.X. 

0. F. Cross.V.,XU„XIX. 

J. T.Dunn.D.So. ...,VII.,X. 

Waiter L. Han.) ,..,, ,, 

cock, B.A.J VUI..IX. 

J.W.Hinchley.f,^”^ 

&. L. Jenks.(xfvlxiX. 

M. C. Lamb.VI,XIV. 

T.A.Lawson, Ph.D...IV,XX. 

F. H. Leeds .{xuf,XXI. 

A. E. Leighton.XXII. 

Herbert Levinstein, > ,, , 

FluD.BJio..J IV > v ' 

l. MeCraes Ph.D.IV. 

G. W.Mac Donald. M.8c. .XXII. 


W. G. McMillan ( ^’x X [V 
N. H. I. Miller, Ph.D. XV. 


C. A. Mitchell, 1 
B.A. J 

• xii.,xxn. 

A. More.. 

■ VIL, XVIII. 

J. G. Parkor. Ph.D.XIV. 

H. T. Pouter- > 

XVI, XVII. 

T. H. Pope...XVI, XX, XXL 

P. W. Helmut... 


G. II. Rolwrtson 

.XL 

Chaa. Salter .. £ 

11, III, 
XVL, XVII, 

M. J. Salter. 


E.Sandon . 



J. Shields, D.Sc, Ph.D. ...XL 
A. 8honk .Gen. Obenu 

W. P. Skertchlcy.... (xvill 

E. Sonsladt.III, VI1„ X.XV, 

E. Howard Tripp, > IIL. VIL* 
Pb.D. ) ivi 


Charles T. Tyrer., TT, 

L. J. do Whalley, B.Se. .XVL 

A. Wingham......X, 

Joseph T. Wood.XIV. 







































if* 

123 • JOURNAL OP THE SOCIETY 0* OHfflllCAL &DUSTRY. [Feb. 16,190S. 




PATENTS RULES, 1903. 

CoMI’fLSOttY I.ICKNSKS AND REVOCATION OF PATENTS. 

1. A petition to the Hoard of Trade for an order under 
Section 8 of the Patents Act, 1902. shall show clearly the 
nature of the petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the ease, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
and any other person who is alleged in the petition to huve 
made default. 

2. The petition and an examined copy thereof shall bo 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support; and the petitioner shall, simultaneously with, or 
as soon as may lie after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory declarations and other docu¬ 
mentary evidence in support. 

3. The persons to whom such copies are delivered bv the 
petitioner may, within 14 days after being invited to do so 
by the Board of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do 
so, shall deliver copies thereof to the petitioner; and the 
petitioner may, within 14 days from such last-mentioned 
delivery, leave at the Patent Office his affidavits or statutory 
declarations in reply, and, if he does so, shall deliver copies 
thereof to the patentee or any other person alleged in the 
petition to have made default, such last-mentioned affidavits 
or statutory declarations being conffned to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Hoard of Trade, if they think fit, upon 
suoh notice to parties interested and upon such terms, if 
any, as they may direct. 

4. No further evidence than as aforesaid may be left by 
either side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a prim d facie case has been made out for proceeding further 
with the petition, and it they are not so satisfied they shall 
dismiss the petition. 

6. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanwhile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a primk facie case has been 
made out by the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
in the possession of tho Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons shonld be made parties to the proceedings 
before the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. SV 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 


Infringement of this By-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. 

The attention of Members of the Society is called to the 
faet that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee in Berlin may be sent to them. 

The Congress will be opened on June 2nd, 1903. On 
Wednesday, June 3rd, Eriday the 5th, and Monday the 
8th, meetings will be held for the reading and discussion 
of papers. Tho subjects to be treated are classified as 
follows;— 

1. Analytical Chemistry. Apparatus aud Instru¬ 
ments. 

11. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products ;— 

Subsection A .—Organic Preparations, including 
Tar Products. 

Subsection B .—Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Siarch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 

The Verein Deulscher Chemiker, the Deutscher Bunsen- 
ijesellschaft for Applied Chemical Physics, and the Verein 
Deutscher Zuckertechnikcr, have already decided to hold 
their respective annual meetings for 1903 in connection 
with the Congress. 

ff'lie programme for the entertainment of visitors is on a 
large and liberal scale, and offers many attractions, parti¬ 
culars of which will shortly be published in this Journal. 

As formal invitations are now being sent out, applications 
to join the Congress, accompanied by a remittance of 1/., 
should be sent in to tho General Seoretary without delay. 


INTERNATIONAL ATOMIC WEIGHTS. 

Copies on cardboard, similar in size and style to those 
enclosed in the previous number of this Journal, for 
laboratory use, can be obtained by application to Messrs. 
Eyre and Spottiswoode, Ea-t Harding Street, Loudon, E.C. 
Price, post free, 4 d. each, or 3s. per dozen. 


With further reference to tho sheet inserted in the las; 
number, an abstract of the report of the Atomic Weights 
Committee will be found on page 169. 


Changes of 9fotrrf£®. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create oonfnsion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Alexander, D. B. W., l/o Railroad Building; Denver 
Testing Laboratory, P.O. Box 1841, Denver, Col., 
U.S.A. 
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Brown, Edw., l/o Zelenie Dol ; c/o W. Ropes and Co., St 
Petersburg!!, Russia. 

CIvmer, W. U., l/o The Northampton ; c/o National Carbon ! 
Co., Cleveland, Ohio, U.S.A., Superintendent. 

Corse, \V. M., l/o East Milwaukee Avenue; 258, Horton 
Avenue, Detroit, Mich., C.S.A. | 

Dunham, H. V., l/o Now York City; 37, Sehupmakers- 
haveu, Rotterdam. 

Eccles, G. W. (University Libraries), l/o Great James 
Street; Kugbv Chambers, Chapel Street, London, W.C. ! 

Fits-Randolph, K. B., l/o Brooklyn; State Laboratory of | 
Hygiene, Trenton, N.J., U S. A. ; 

Hall, Edgar, l/o New South Wales; Silver Spur, Stanthorpe, j 
Queensland. 

Hawliezek, J.; Journals to New Hydro Hotel, West Kirby, 
Cheshire (temp.). 

Haynes, D. ()., l/o Broadway; 8, Spruce Street, New York 
City, U.S.A. 

Howard, X. A., l/o Chicago j c/o General Chemical Co., 
Hegewisch, 111., U.S.A. 

Hudson, Albert W., l/o Opera House; 312, Colorado, 
Building, 16th and California Streets, Denver, Col., 
U.S.A. 

I-hhcs, L. A.; Journals to c/o Yeatman and Co., Ltd., 
Denmark Street, London, E, 

Jones, L. J. W., l/o Omaha; Tacoma Smelting Co., 
Tacoma, Wash., U.S.A. 1 

Kohnstamm, L. S.; communications to 87, Park Place, 
New York City, U.S.A. 

Levine, K. J., l/o Broadway; c/o The Kiberloid Co., 

7, Waverley Place, New York City, U.S.A. 

Lindsay, It., l/o Alexandria; P.O.Box 5252, Johannesburg, 
Transvaal. 

Mackenzie, J. Kenneth, l/o 1104 : 1120, Rookery Building, 
Chicago, 111., U.S.A. 

Millar, J. H., l/o Cape Town ; retain Journals. 

Milnes, Cresswell; Journals to 8, Knock Hall Grove, Green- 
hithe, Kent. 

Milroy. A., l/o Govan ; 9, Hatfield Terrace, Ibrox, Glasgow. 

Moshaugh, F. It., l/o Damascus ; Huntsville and Brace- 
bridge Tanning Co., Huntsville, Out., Canada. 

Pedler, Prof. A., I/o Aliporc ; Writer’s Buildings, Calcutta, 
India, Director of Public Instruction. 

Robertson, Dr. R.; communications to 9, Sewardstoue 
Road, Waltham Abbey, Essex. 

Royal-Dawson, 1L; Journals to 22, Lyndhurst Gardens, 
Crelfield lioad, Ealing, W. 

Roscow, Wm., l/o Central Avenue ; 24, Prince Street, Paw¬ 
tucket, R.I., U.S.A. 

Sanders, Warren W., l/o Chicago Heights ; Gardner, Mass., 

U S.A,, and retain Journals. 

Sanderson, T. C., l/o New York City ; Richmond Avenue, 
Port Richmond, Staten island, N.Y., U.S.A. 

Scholes, Geo. R.; l/o Manchester; Liebig's Extract of 
Meat Co., Ltd., 21, Longue Rue des Claires, Antwerp, 
Belgium. 

Skvortzotf, B. N.; Journals to Igoniunovo, Kasan, Russia. 

Spurge, E. C., l/o Paris; Socidte Framjaise de l’lndustrie 
Chimique, 7, Quai de Seine, Courbevoie, near Paris. ) 

Statbam, Noel, l/o Credito Industrial; Compahia General 
de Productos Quimicos del Aboiio, Gijon, Spain. 

Swanson, J. F., l/o Greenock; Journals to c/o S"’ | 
Gildcrmeister and Co., Iquique, Chili; subscriptions ; 
as before. 

Thomsen, Alonzo L.; all communications to Maryland 
Club, 1, East Eager Street, Baltimore, Md., U.S.A. 

Wedge, Utley, l/o Carthage; Pennsylvania SaU Manufac¬ 
turing Co., Philadelphia, Pa., U.S.A. 

Weston, D. B„ l/o Lansing; Box 503, Sharon, Mass, 
U.S.A. 

Wing, Herb. H., l/o New Brighton; Monticello, N.Y., 
U.S.A. j 


firatbe. 

Morton, Dr. Hy., President of Stevens Institute of 
Technology, Hoboken, N.4., U.S.A, 

Stevenson, Jas., Hailie, Largs, N.B. 

Stillwell, (1. M., 55, Fulton Street, New York City, U.S.A. 
Jan. 11. 


lonbon Arrtton. 


Meeting held at Burlington House, on Monday, 
January 5/A, 1903. 


MR. WALTER F. It KID IN THI CHAIR. 


NOTK ON THK KMIORKSCKNi'K OF 
naimithalu: anhydride. 

BY J. T. IIKWITT, M.A., 

The phenomenon of fluuteftctmeo in exhibited by a lurge 
number of organic dyestufTd ; but nince this property ii not 
shared by all members of the class, whilst on tlie other hand 
it is exhibited by several substances, which, in the ordinary 
acceptation of the term, are uneoloured, it is but natural 
that attempts should he made to discover some general 
relationship between the constitution of substances and the 
fluorescence they exhibit. 

Two theories have been advanced. Richard Meyer 
connects the fluorescence of dyestuffs, and related organic 
compounds with certain atomic groupings contained in 
their molecules; these groupings (pyrone, pyridine, azine 
rings, &c.) he terms tluorophors (Zeils. phys. (.'hem , 
1897, 24,40*). 

The author of this communication developed an entiudy 
different theory three years ago, viz., that the fluorescence 
of organic compounds depended on the possibility of 
tautomerisui of a certain nature, a molecule of a 
fluorescent substance in one of its configurations being 
capable of passing into the other configuration by equal 
displacements of an atom or atoms in its molecules in 
opposite directions. Supposing the molecule to possess less 
potential energy when it had the first structure than in the 
second case, it would vibrate about a mean position in the 
same way that a pendulum, if plucked aside, vibrates about 
its lowest point. Radiant enargy taken up by the molecule 
would be given out again with a different wave length 
(Proc. Chem. Soc., 18, 3, and Zeils. pliyz. Chem., 1900, 

34. 1). 

By means of this thee.ry the non - fluorescence of 
xanthydrol and fitioran in neutral solvents is explained ; 
both substances are incapable of tautomerism. When 
dissolved in strong sulphuric acid, both substances fluoresce, 
ami if it ho assumed that salts of oxouium type are pro¬ 
duced, it is seen that these latter may easily exhibit the 
peculiar sort of tautomerism referred to above. 

Although considerable doubt was thrown on these 
assumptions (U. Meyer, Jahrbuch dcr Chcmie, 1901, 10, 
438), the preparation of a considerable number of oxonium 
salts from xanthydrol and allied compounds (Werner, Ber., 
1901,34,3300; Hewitt, Ber., 1901,34, 3819) us well as 
from fluoran and its derivatives (Hewitt and Tervet, J. 
Chem. Soc., 1902, 81, 668) demonstrates thut salts of the 
type mentioned are riot only capable of existence in solution, 
but may even be isolated in crystalline form. 

A recent paper by L. Erancesconi and G. Bargellini 
(Gazzetta cbim. ital.. 1902, 32, [2], 73; see also this 
Journal, 1902, 1327) deals with naplithalic anhydride and 
a number of its substitution derivatives and the fluorescence 
these substances exhibit when dissolved in sulphuric acid. 

Naphthalic anhydride is, according to these authors, in¬ 
capable of desmotropy, and, further, contains a six- 
uiembered ring, one member of which is an oxygen atom. 
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The concluoiou arrived at i» that the fluorescence exhibited 
by uaphthalic anhydride is quite incompatible with the 
theory advanced by the present author, but harmonises 
with ilichnrd Meyer's theory. In the case of substituted 
naphthalic anhydrides, Francesconi and Bargellini note 
that nitro groups inhibit the fluorescence entirely, but that 
in the case of halogenated derivatives the fluorescence is 
generally only weakened and not entirely destroyed. 

The present author wishes to draw attention to the 
following facts, which appear to him sufficiently important 
to make one pause before giving too much weight to 
Francesconi and Bargellini’s conclusions. 

If naphthalic anhydride be dissolved in benzene or other 
neutral solvent, solutions are obtained which are not merely 
colourless, but also exhibit no fluorescence whatever. In 
acetic acid (glacial), solutions are obtained which, if they 
fluoresce at all, do so to such a slight extent as to escape 
detection on ordinary inspection. Strong sulphuric acid, 
however, dissolves naphthalic anhydride, giving solutions 
practically colourless to transmitted light, but exhibiting a 
strong bluish fluorescence. 

The conclusion seems justified that the sulphuric acid acts i 
in some other way than merely as a solvent, and it may be 
that very unstable oxonium salts are produced. If this be ; 
the case such salts could easily show the doubly symme¬ 
trical tautomerism which the present author has already 
shown to be characteristic of so many fluorescent sub¬ 
stances— 
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So far it has not been found possible to isolate a sulphate 
in the solid condition ; when naphthalic anhydride is ground 
up with glacial acetic and strong sulphuric acids and the 
resultant mass dried on porous earthenwaie, apparently 
unchanged naphthalic anhydride is recovered. The author 
hopes that this communication is merely of a preliminary 
nature, and that by modification of experimental conditions 
he may be able to isolate the salts he believes to exist in 
solution. 

Discussion. 

Dr. M. O. Fostkk said it would add a great deal to 
the interest that would be taken in Dr. Hewitt’s theory, 
which was an exceedingly subtle one, if he would explain 
the difference between the left-hand formula and the right- 
hand formula. A casual observer would have some 
difficulty in understanding where the difference lay. 

Dr. 1 'otvKit asked if the nature of the acid had any 
influence on the fluorescence, lu connection with the views 
advanced respecting the conditions determining fluorescence, 
he was reminded of the peculiar behaviour of quinine salts. 
A solution cf quinine shows a bluish fluorescence with 
sulphuric acid but not with hydrochloric acid, and in fact 
the addition of the latter acid to a fluorescent solution of 
a quiniue salt will completely eliminate this character. 

The Chaihman said there were,no doubt, possible techni¬ 
cal applications of this paper, though Dr. Hewitt had said 
he did not see auy. The paper was on the border line 
between chemistry and physics, in fact it was to some 
extent a mixture of the two. The way in which substances 
acted upon light gave valuable indications as to their 
chemical constitution, and no doubt in course of time some 
connection would be found between all fluorescent sub¬ 
stances, Papers of this nature would enable them to find 
out the cause of fluorescence. They had now a new 
physical indicator, as it were, in^nese formula;, in the shape 
of the pendulum to which Dr. Hewitt had frequently 
referred in connection with the fotmulse. 

Dr. Hxwm, in reply to Dr. Foster, remarked that the 
chief point in his (Dr. Hewitt’s) theory was that fluorescent 
substances exhibited tautomerism of such. a nature, that by 
equal displacements of an atom in opposite directions the 


same resnit was arrived at. The case was analogous to 
that of a pendulum, which could he plucked aside either to 
the left or to the right; it then oscillated about the position 
of minimum potential energy in virtue of the kinetic energy 
it had acquired in falling from the position to which it had 
been raised. 

He had ventured to propound his theory of fluorescent 
organic compounds some two years ago on account of the 
large number of fluorescent substances exhibiting tauto¬ 
merism. 

With regard to Dr. Power’s question about the relative 
action of hydrochloric and sulphuric acids, no difference 
in the production of fluorescence was observed in the fc 
majority of cases. The two acids, whicli ltoth have one 
point in common, viz., that they are stroug acids, behave 
in the same manner in inducing a green fluorescence in the 
cate of fluoran derivatives. 


jfrrto gork Section. 


Meeting held at the Chemists’ Club, on Friday, 
December Vith, 1902. 


I>U. VIRGIL OIIIll.KNT/. IN TI1K CHAIR. 


ANALYSIS OK TANNING MATKRIALS. 

(FILTER-PAPERS AND DETERMINATION 
OK VOLATILE ACIDS.) 

11Y WM. H. TJCAS. 

The experimental work in connection with tannin, carried 
out l>y members of the Association of Official Agricultural 
Chemists, U.S.A. (A.O.A.C.), during the year 1902, was 
directed towards obtaining evidence (1) as to the best 
manner of filtering tan solutions before analysis, and (21 as 
to a standard method for determining the aeid present in 
yard liquors. For investigation of the first point, two 
extracts, a chestnut and a quebracho, were issued to the 
members ; and for the second, a “ union ” liquor (mixed bark 
and hemlock). 

In the present paper the general results thus obtained are 
first recorded, amplified by some special work on the same 
subjects by one of the members, Mr. H. C. Head, and at the 
end will be found the ehunges recommended by the A.O.A.C. 
Committee, in the “ Official Methods ” for conducting 
analyses. 

A.O.A.C. Work for 1902. 

Filter-Papers. —A recent communication to this Journal 
(see. this Journal, 1902,691—692) makes clear tho necessity 
of this inquiry anti the general conditions under which it 
was carried out. It was shown that the amounts of 
“ soluble solids ” obtained in the analysts of a series of 
14 tannin solutions were greater when a single filter-paper 
was used instead of the official double paper (S. and S., 
No. 590, 15 cm.), the average increase being 0-47 units per 
cent., i.e., excess ef filter-paper causes loss of soluble 
solids. Tile results obtained with the two extracts issued 
by the Association (Table I.) show that the amount of 
soluble solids is greater by 0-23 units per cent, in the case 
of the chestnut, and by O’74 units per cent, in the quebracho, 
when the single paper is used instead of a double one. The 
analyses were contributed by some 12 different workers, and 
the. individual results correspond closely with the average, 
whilst in only two instances (both chestnut) were the 
soluble soii(js found to be higher with a double than with a 
single paper. The single paper requires a longer time for 
filtration, and error may thus be introduced, unless every 
possible precaution is taken to guard against evaporation. 

Owing to the difficulty of obtaining quite clear filtrates in 
tome instances, the Reporter on Tannin hesitates to recom¬ 
mend the official adoption of merely a single paper, despite 
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ite greater accuracy in other case*. With a double paper 
and the use of kaolin as at present authorised, perfectly 
clear tiltrates even of an unclarified quebracho can always 
be secured. Yet it is questionable whether the analyse* of 
such extracts, even with these precautions, jjivc a true 
estimate of their value in the tauyard, considering how 
greatly the mode of dissolving them differs from laboratory 
methods. The author therefore favours the trial of a single 
paper for the generality of work, with the proviso that only 
perfectly clear filtrates shall be evaporated for determination 
of solids, aud most of the members who report on the 
subject share this opinion. 

Tabus I. 

“ Soluble Solid* ” when Filtered through One 
or Two Filter-Papers—based on 26 Complete Analyse *— 
by Member» of the A.O.A.C. 


Chestnut Extract. Quebracho Extract. 
S. Si S. t No. 590 1'aiHir. 8. & 8., No. 590 1 'ii|kt. 



Single, j 

Double. 

Single. 

Double. 


Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Mean value. 

-12 * S L 

42-5* 

43*70 

4.T0I 

Highest value... 

42*31 

41*52 

42-4(1 

41*72 l 

Lowest value.... 

43*52 

43*73 

4rt‘2i 

WOli 1 

Greatest vurmtiou 

0-71 

1*10 

2*48 

3* 04 | 


Determination of Acid in Tan Liquors. — The union j 
liquor was examined by three different methods, its original 
composition having been maintained by addition of formal¬ 
dehyde. 

Distillation Method —The directions issued for conduct¬ 
ing this process were as follows :—Take 125 c.e. of original 
liquor, distil over 100 c.c., and titrate the distillate with 
N/'IO NaOlI, with phenolphthaieiu as indicator. Call the 
result so obtained 80 per cent, of the total volatile acid in 
the liquor; i.e., HO per cent, of the acid in 100 c.c. of 
oiiginal liquor. This method was formerly used in the 
laboratories of the United States Leather Co., as the result 
of experiments made some years ago. It has been regarded 
as a fair comparative method for the determination of 
volatile acid, the lower results being attributable to the j 
lactic acid present in the liquor, and which is not estimated I 
by this process. No distillation method returns the lactic, i 
acid, because it cannot be distilled unchanged, hut becomes ! 
lactic anhydride, and finally lactide. The results obtained j 
by members of the A.O.A.C. appear in Table IV., but, at 
the suggestion of the Referee on Tannin, experiments were l 
made with known amounts of the acids concerned, and also 
with a mixture, and these results appear in the following 
table:— 


Tablk II. 

Showing Amount* of Lactic and Acetic Acid recovered 
by Distillation. 


Acetic acid. 

Lactic acid cal- 
hk ciliated as ace¬ 
tic. 

Lactic and acetic 
acid (equal 
L parts). 


Commercial Samples. Pure Samples. 


Strength 
of Solution 
used. 

Found. 

Strength 
of Solution 
used. 

Found. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

0 604 

o-«o 

0*84 

0 44 

0-58 

o-oio 

| 0*88 

o-oil 

0623 

0*371 

! O’Sfl 

1 ; 

0*82 


| 

j 


Kohnstein-Sinand Method .—100 c.c. of the original liquor 
were heated with 3 • 4 grnis. of freshly igaited pure magnesia, j 
filtered, and the mxgnesia determined gravimetrically in the ! 
filtrate. Theoretically, this is probably the best method, ' 
but it is too tedious, and requires too much care and time I 
to be of practical use in a laboratory where many acid i 
determinations arc made. The filtration of the liquor is ' 


slow, and, in the case of many heavy liquors from acid 
hemlock tanneries, is impossible uuless the funnel is kept 
hot by menus of a hot-water jacket. 

Charcoal Methods .—For these methods, 100 c.e. of the 
original liquor were diluted to 500 c.c., and the diluted 
solution employed for methods ( a ) and (ft). (n) To every 
100 c.e. of diluted liquor add 2*5 grins, of animal charcoal, 
stir thoroughly every 15 minutes for two hours, throw on ft 
filter, aud titrate an aliquot part of the clear filtrate with 
N/10 NuOH, after the addition of about 2<K> c.c. of distilled 
water. (ft) To 100 c.c. of diluted liquor add 2*5 grins, of 
charcoal, bring to boiling point with constant stirring, 
filter, and titrate. 

For comparable results by the charcoal method the 
animal charcoal must he free from acids aud carbonates. 
The sample issued by the Association i* imported, aud has 
given regular results for the lust six mouths. Results by 
these methods are generally lower than the actual acid con¬ 
tent, but the disparity with every lot of charcoal, if of the 
best quality, is constant, and by a suitable correction nearly 
absolute results art* obtained. 'Pile results obtained from 
method (a) ure invariably lower than those given by (ft), 
probably because of the length of time during which the 
liquor is hemed. 

Mr. Read also applied the two methods to known quanti¬ 
ties of acid, using two samples of charcoal, one furnished 
by the Referee (c), ami the other an impure variety (</) 
purified by treatment with hydrochloric acid and water. 
Methods (a) and (ft) were employed, the latter modified by 
using ailask with tube condenser. 

The Referee also made similar experiments with the 
charcoal (R) issued in 1202. 

Taulb III. 

Showing Amounts of Acid recovered 

after Treatment with various Sample* of Charcoal — 

•10 c.c. of Solution neutralised :— 



Charcoal, 

Acetic acid. 

C (w 
■ (./) 

1 it. 


] i'D 

L K. 


Lactic and aecl ie 
acid. 

( ('*) 

] id) 

(. It. 


Without 

Method ( rt), 
e.c. of 

Alkali. 

1 

Modified 

treatment, 

Method (ft) 

e.C. ol 

Alkali. 

c.c. of 
Alkali. 

8-85 

0 05 

7*1 

8 ’ 8.5 

7'70 

7*05 

108 

0* 4 

y-w 

7-75 

5 3 

5*35 

7*75 

7-55 

7-65 

10*2 

8'8 

915 

8-IK) 

590 

5*95 

8*30 

7 *(55 

7*80 

11*4 

99 

10-1 


It will he noted that the charcoal furnished by the writer 
(d) gave almost theoretical results in the case of lactic acid 
solution, but with the acetic acid solution a considerable loss 
of acid was experienced. Ry treatment of the acetic acid 


Table IV. 

Showing Percentage Amounts of Volatile Acids in a Yard 
Liquor found by various Method*. 


Distillation. 


Kohnsteiu- 


Charcoal (ll). 


Hinmnd. Metho( j (a) j Method(ft). 

I 


H. T. Wilson.... 

0-355 i 

0*300 

< 0-397 

C0*393 

40*420 
1 0-420 

H. C. Reed. 

0-3JH 

0*440 

0 42 

0*472 

F. F. Veitcn .... 

0-38 

0*00 

0-41 

0*45 

J. H. Yocum- 

0-40 

0*44 

0*31 

0’35 

F. H. Small. 

0 36 

0*65 

0*40 

0’42 

C. K. Brown .... 

0-37 


0*37 

0'43 

W. H. Aisop. 

0*37 

0*48 

0*36 

0*42 

F. Aldon. 

0*438 


0-44* 

.. 

H. Gerber. 

0*37 

0-67 

0-39 

0-44 

0. C. Hildebrand 

5 0*352 ) 
CO* 854 ) 


( 0*375 
<.0380 

0*44 

0*45 

W. H. Tea*. 

0*860 

0*53 

0 38 

0-41 

J. H. Morton ... 1 

0*31 

0*73 

0*89 

0-48 


• Heated for three hours. 
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with various amounts of charcoal, and calculation of the 
corresponding loss, practically theoretical results were 
obtained. Accurate results were also obtained by the use of 
purified bone-black. 

From the above table, the Kohnstein-Simand method 
appears to give least concordant results, owing, probably, to 
slow filtration and the amount of manipulation required. 
The distillation method has been criticised above. The 
results in Table IV. agree closely with the figures obtained 
by use of charcoal, but it has been the Referee’s experience 
that many liquors showing a certain percentage by the 
distillation method give almost double the quantity when 
treated with charcoal. It seetns to be the opinion of the 
majority of the collaborators that charcoal methods are 
sufficiently accurate for official adoption, though one member 
advocates the method in which tannin is first precipitated 
by gelatin, and the filtrate is titrated with alkali and 
litmus as indicator. 

The information obtained during this experimental work 
was duly reported by the Referee to the Committee, and is 
embodied in the following :— 

Change » in the “ Official Methods ” recommended by the 
Committee on Tannin (see this Journal, 1901, 1246—1249). 

1. To omit the moisture determination in extracts. 

2. To change (b) in para. III. so as to read : — 

Evaporations shall take place under precisely the same 

conditions as to contact with steam or a metallic plate; 
alt dryings called for after evaporation shall be done by one 
of the following methods, under precisely the same con¬ 
ditions, so that the different residues of each analysis may 
occupy the samo shelves in the drying oven:— 

(1) For eight hours at 100'C., at the temperature of 

boiling water in the steam oven. 

(2) For six hours at 100° C. in air-bath. 

(3) For five hours at 100° 0. in vacuo. 

3. Para. V. Soluble solids to read as follows : — 

Single-pleated filter-paper (S. and S., No. 590, 15 cm.) 

shall be used. To 2 grms. of kaolin add 75 c.c. of the 
tanning solution, stir, let stand 15 minutes, and decunt as 
much ns possible (not on the filter), agnin add 75 c.c. of 
the solution, stir, and pour this liquor on the filter. Keep the 
filter full, reject the first 150 c.c. of tho filtrate, collect, 
evaporate, and dry the next 100 c.c. The portion dried for 
determination shall be perfectly clear, and evaporation 
during fdtratiou must be guarded against. 

4. l’ara. VI. Non-tannins. Two grms. of kaolin to be 
used when filtering. 

5. Omit para. VIII. on testing hide powder, and section (b) 
of para. IX. 

6. Provisional method for the determination of total 
acidity in liquors:—Place 100 c.c. of the liquor in a 500 c.c. 
fiask and make tip to the mark with water. To 100 c.c. of 
the diluted liquor in a flask, fitted with tube eoudenser, 
add 2 grms. of chemically pure animal charcoal. Heat to 
boiling temperature with frequent shaking, cool, filter, and 
titrate an aliquot part with N/10 alkali. 
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Meeting held on Wednesday, November ‘26th, 1902. 


MB. L. ARCBBOTT IN THK CHAIR. 


FACTORY COSTS. 

[BY H. 8. QABRY. 

(This Journal, 1902, 1489-1443.) 

Discussion. 

3Ir. Paton understood the author to say that engineers 
had gone in for costing and chemical manufacturers had not, 


the implied reason being that engineers’ costing was com¬ 
paratively easy, while the other kind was not. He did 
not agree with this view. When Mr. Garry said the 
remuneration of labour should be in direct ratio to the 
efficiency of its production, every employer would be with 
him. That was as it should be, but, unfortunately, labour 
combinations frequently prevented it. The paper stated 
that special difficulties arose in every industry. .So they 
did, and consequently there were seldom two factories where 
exactly the same costing system would apply. Markets 
fixed selling prices, aud did not take much notice of direct 
factory costs. Cost of raw material had really very little 
to do wilh the factory or process manager. He had to 
do with the raw material in the sense of turniug it into 
the finished product, but its cost did not necessarily affect 
him. The factory manager and his foreman could not 
help it if the price of raw material went up a pound a ton. 
It was important to distinguish very clearly between 
factory costs and costs which occurred in various other 
directions. In all factory cost accounts there must be 
a number of divisions or sections. The question arose as 
to how far it was wise, or up to what point it pan), to 
divide and subdivide. It was a question how much ought 
to be expended upon keeping factory costs. In some 
cases it appeared to be overdone. Speaking of a standard 
on the basis of which costs were to be compared, Mr. Paton 
said he did not fully grasp the one which the author of the 
paper set up. It was a varying standard. If the standard 
of comparison were altered every few years it would make 
it rather a puzzle to compare costs over different periods. 
Why was a varying standard necessary ? Another paragraph 
spoke of depreciation representing a secret plant reserve, 
hut that needed a little more explanation. The author 
went on to say, “ to the directorial mind it was a fund to be 
increased in good times, and reduced or omitted in bad times.” 
The latter course was simply blinking at consequences, 
and would only put forward accounts which were not 
correct. If they allowed depreciation in what might be 
considered a rather liberal way in good times, that dul not 
justify its omission altogether in bad times. In matten 
of depreciation he should like to lay some stress upon the 
factor to be brought in for what might be called “ auti- 
quation.” Mr. Garry spoke of the life of the machine 
from the view of the process, but he (,Mr. Paton) should 
speak of the machine as practically something which in 
the course of a few years might still be in very good 
condition, capable of doing as good service as ever, hut 
might have become absolutely obsolete; and the manu¬ 
facturer who did not allow something for “ antiquation ” 
was not costing or depreciating properiy. 

Mr. Pentecost said they all appreciated the manner in 
which Mr. Garry had brought the matter forward, and the 
intelligent suggestions he had made. From his own point 
of view, however, he felt there were several difficulties. 
The matter of the standard was one of the principal ones. 
In the industry with which he was connected tho cost was 
affected by the weather, e.g , humidity and temperature, and 
it would be necessary to vary the standard constantly if it 
were to be at all reliable, so that to some extent a standard 
prepared for one three months would not opeiate satis¬ 
factorily for the next three months. But they must 
recognise that Mr. Garry's paper was of distinct value to 
ohemical manufacturers anil manufacturers in general. 
With regard to chemical plant consumed, so to speak, in a 
fairly short space of time, the question had arisen as to 
whether it should be counted as depreciation of plant or 
included in current expenses. He thought the latter was 
preferable. 

Mr. E. A. Lewis did not agree with Mr. Patou that 
chemists were not tho proper persons to supervise an 
industrial process, because properly trained chemists ought 
to be able to supervise all purely chemical or metallurgical 
processes, after having experience in the management of 
men. 

Mr. Meooitt said that the output was dependent on the 
department which could turn out the least work, and his 
method had been to take the department which could turn 
out least as a standard and call ii 100. Some departments 
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could produce 30 per eeut. more than they required, and 
the excess naignt be held over until another week when 
there might be a deficiency. The question of standard was, 
not one of yielding, but really the percentage on the 
theoretical quantities they ought to produoe considering the 
condition of the plant. 

Mr. Wash thought they all had different notions or 
definitions of the word “ standard.” The paper dealt with 
the standard of cost. Mr. Patou spoke of the standard of 
yield, and now they had a standard of output before them. 

It seemed utterly impossible that one system of cost could 
cover three such different quantities as that. They oucht 
to consider a system from the works point of view, rather 
than have a complicated system. Let them take the value 
of the materials produced, aud, if they desired to compare 
them with a standard and include the question of the cost 
of raw materials, vury the staudard with the cost of the 
raw materials. One thing which struck him was that the 
tables appeared to imply that a reduction iu the total 
quantity made would in some way or another affect the 
pioporttou between the various materials produced. Why 
a reduction in the output should affect the proportion of 
the materials produced he utterly tailed to understand. 

The Cti uhman suggested, in reply to some remarks by 
Mr. Patou, that if properly trained chemists were properly 
employed, they would be found of very material use. Hut ! 
the chemist must be allowed access to the ssme outside 
sources of information which every engineer obtained as a 
matter of course, ami not be shut up in a box aud expected 
to evolve everything out of his own inner consciousness. 
Chemists, us chemists, sere, as a rule, paid such inadequate 
salaries that capable men of intellect and education had no 
inducement to become chemists ; they found it paid them 
better to become process managers. This was uot likely 
to he altered until scientific training aud attainments came 
to he considered as import,an in men holding the chief 
positions in works as business capacity and the power of 
managing men. 

Mr. Gakov, in reply, said that lie was very gratified that 
the subject hud proved, by the discussion, to he one of general 
interest to the section. Most of the remarks made were, 
however, in agreement with his views. There were lew j 
experts, if any, in costing who would not rather prefer to 
deal with the engineering industry than that of chemicals, 
on account of the greater, certainty of identification ot' 
individual units of production in their progress from raw 
material to finished product, for purposes of costing. The 
standard appeared he the point wnich attracted most atten 
tion, and although each speaker appeared to be under the i 
impression that his own particular business was the one i 
special business in which no stumlaid could be fixed, they 
were all using a standard of output, consciously or un¬ 
consciously, and the use i f such standard was having an 
effect on their minds in the problems of everyday costing, 
whether they were aware of it or not. They could not get 
away from it, and it was better to organise ami make use 
of it than to work blindfold. The standards of efficiency , 
which he advocated embraced both quantity, yield, and 
expenses, and would, in any progressive factory, “ rise on : 
stepping stones of their dead selves to higher things,” 
Therefore it must rise (not vary) with the efficiency of the , 
factory as the standard approached nearer the ideal. 

With regard to the employment of chemists as process | 
managers, it might be that the persecution of the chemists ; 
by way of miserable salaries might result, like the perseou- j 
tion ot the Huguenots in the 16th century, to the benefit of | 
the industrial world and the establishment of new improved 
methods of manufacturing in the chemical and allied 
industries. 
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Mailing held at Kdinlntnjh , on Tuesday, 
January 27th, ivr>3. 
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IRON STAINS IN RELATION TO 
HYPOCHLORITES IN LINEN-BLEACHING. 

UY UtOXAKI) IIOUIIIN, I’ll.I)., AMI ALUX. 11. WHITE, ll.S,-. 

The linen-bleacher is usually mure familiar with iron stains 
than he cures to be, anil ho takes such measures as his 
experience has taught him to adopt in order to nvoid their 
uppeiuance in the fabrics undergoing treatment at his hands. 
Despite these measures, however, iron stains do appear from 
time to time, and it is not infrequently found that the places 
at which they occur in goods in process ot bleaching are at 
least unduly tender if not actually showing holes. The 
occurrence of these stains is, as a rule, confined to the 
earlier stages of the hit-aching, the stains generally making 
their appearance while the goods are still in a brown state. 

There are two coinmoii kinds of these iron stains : the 
one consisting of patches which are very irregular in shape 
aud iu the intervals at which they appear ou the web | the 
olhtr consisting of narrow, and sometimes exceedingly 
sharply defined liars which cross the warp, at right angles' 
or diagonally, at somewhat regular intervals. Both kinds 
have a dark-brown appearance, and show little resemblance 
to the familiar orange yellow iron stains which are bo much 
disliked in most households by those who are responsible 
for the domestic linen. The dark colour is due to the 
presence, in the stain, of organic colouring matter taken up 
during the proeesa of lye-boiling, tttia attached to the iron, 
which here acts as a mordant. 

When the stains of either kind are first observed, 
tendering at the stained parts bus, in many instances, 
already taken place, and sometimes there are holes in 
the fabric sufficiently large lo permit of the closet! hand 
being easily passed through them. In other cases little or 
no indication of tendering is rccoguisahle. 

We may here state that wo have now definitely ascertained 
the sources of both the kinds of stains referred to above I 
but tracing out and following the trains of circumstance! 
which lead to their formation do not lie within the scope 
of this paper, in which we propose to consider only tne 
relation of the stuius themselves, when once produced, to 
the subsequent treatment of the stained goods with hypo 
chlorites and, incidentally, with acids. 

We hate carried out numerous experiments with the 
stains, both in cases when they were accompanied by 
tendering or holes, and in cases when no appreciable 
tendering could be recognised, and we have made special 
examination of tho question whether treatment cf the 
stained fabrics with solutions of hypochlorites is to be 
regarded as dangerous treatment of untendered goods. 
In the course of tne experiments it soot) became apparent 
that the stains could not be got rid of either by treatment 
with dilute acids alone or by hypochlorite treatment alone. 
Dilute acids dissolve out the iron, hut still leave brownish 
status, due to the organic colouring matter towards which the 
iron has acted as a mordant; hypochlorites, on the other 
hand, destroy the organic colouring matter, but leave iron 
stains of the usual orange-yellow colour. The stains can be 
completely removed by successive treatment of the stained 
materials with dilute acid and with dilute hypochlorite 
solution, thorough washing with water beiug carried out 
after each of these operations; or the order of treatment 
may be reversed, with equally good results os regards the 
removal of the stains, the hypochlorite being used first, 
and then, after washing, the dilute acid. 

It was of interest, however, aud of no small importance 
in practice, to ascertain whether the treatment first With 
hypochlorite and afterwards with acid presented any 
element of danger to the strength of tho fabric, which might 
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be avoided by using these agents in the reverse order; and | 
to the settlement of this question oar experiments were i 
directed. j 

An early set of experiments consisted in removing stains i 
in cases where no tendering of the stained materials was | 
noticeable, some by using hypochlorite first and acid after¬ 
wards, others by using acid first and hypochlorite after¬ 
wards. The samples treated by these two methods were 
not distinguishable from each other in respect to strength 
or any other feature that we were able to study, and as a 
consequence, we were disposed to think tliut, contrary to 
the common belief or tradition amongst bleachers, the 
treatment of an iron stain with a hypochlorite solution 
was an operation from which damage was not likely to 
result. 

The matter stood in this condition when the investigation 
by one of us of the action of solutions of hypochlorites upon i 
metals furnished some results which suggested that the 
treatment of ferric hydroxide with hypochlorite solutions 
might result in the liberation of oxygen, and that if this 
were so, the treatment of iron stains on linen with such 
solutions would most probably result in increased oxidation 
of the cellulose at the stained places to such an extent as to 
determine the premature appearance of holes at these places 
in the ordinary course of wear. 

In order to investigate this point, freshly precipitated 
ferric hydroxide (obtained by adding ammonia to solutions of 
ferric chloride, filtering off the precipitate, and thoroughly 
washing it) was introduced into a 500 c.c. Bunsen mercury 
gas-holder,which was then completely filled up with bleitch- 
iug powder solution, and in order to prevent any decompo¬ 
sition of the hypochlorite solution by light or heat, placed 
in a davk room the temperature of which did not rise above 
15° 0. Gas wag evolved almost immediately, slowly at 
flrat, but with increasing rapidity. In 24 hours 300 c.c. of 
gas had collected in the apparatus. This gas, on analysis 
was fouud to contain 96' per cent, of oxygen and 3‘3 per 
cent, of nitrogen, the presence of the litter being due 
doubtless to air dissolved in the bleaching powder solution. 

In view of this striking result, the observation of which 
we believe to be novel, we were considerably shaken in our 
opinion that iron-stained linens might be subjected to hypo¬ 
chlorite treatment without risk of over-oxidation, with its 
accompanying tendering; and consequently we made some 
new experiments upon very badly stained linens. The ] 
latter were subjected to more severe treatment with hypo¬ 
chlorites than it is customary to give in any ordiuary 
bleaching practice, but still we failed to obtain evidence of 
their having sustained any damage. 

It is possible that conditions may arise in actual practice 
on the large scale which were not realised in our expert- ; 
meats; and it may also be that, without the ordinary test 
of prolonged wear, the defects of any portions of the ma- j 
terial which had been to some extent tendered would not 
lie sufficiently marked to be recognisable. At any rate, 1 
while the ferric hydroxide experiment shows that, on j 
grounds of prudence, the bleacher would, perhaps, be well 
advised in avoiding the treatment of iron-stained linens ■ 
with hypochlorites prior to their treatment with ucid, we j 
have not been able to establish by experiments involving j 
conditions resembling those rcusonab'y likely to occur in j 
practice, that any harm would result irora his so treating 
them. 

ACTION OF SOLUTIONS OF 
BLEACHING POWDER AND OF HYPOCHLOROUS 
ACID ON METALS. 

BY AUCX. D. WHITE, U.Sc. 

It had frequently come under notice in carrying out the 
ordinary operations associated with the bleaching of linen, 
that if particles of metallic iron, clean and tree from oxide, 
were allowed to come into contact with linen in presence 
of the ordinary "dip," or bypochloatte solution, a vigorous 
reaction took plaoe, and in a very abort space of time 
complete "tendering” of the linen—with production of 
holes—took plaoe at the spots where there had been contact 
with the iron. 

Experiments, in which strips of polished iron wrapped 
round with as pure cellulose as could be obtained— 


thoroughly bleached linen being used in some cases, and 
pure filter-paper in others—were immersed in bleaohing 
powder solution of l • U40 sp. gr„ showed that, in addition 
to the disintegration of the fabrie, ferric hydroxide was 
produced, and a gag evolved. The gas was examined, and 
found to be oxygen ; the cellulose was thoroughly washed, 
treated with sodium bisulphite solution, and washed again, 
in order to remove all hypochlorite; and then dyed ill 
solution of methylene blue ‘ n ‘** e col< *) (Witz, 

Bull. Soc. Ind. Rouen, [10], 5, and [11], 2). The charac¬ 
teristic colour reaction round the holes and at the 
“tendered” spots showed that the tendering was due to 
the local production of oxycellulose. 

Oxycellulnse is then produced by the action on cellulose 
of nascent oxygen arising from the interaction of hypo¬ 
chlorite solution and iron. 

Action of Matching Powder Solution on Metals. —A 
series of experiments was carried out to show the action 
of bleaching powder solution on metals. The results will 
bo found in a table (page 183). The apparatus used in 
each case con-isted of a Bunsen gasholder of 500 e.c. 
capacity, into which three strips of the metal under exami¬ 
nation, each 100 mm. long, 10 mm. wide, and 1 mm. thick, 
were introduced. The vessel was then completely filled 
with a freshly prepare! solution of bleaching powder of 
I ‘040 sp. gr. and the stop-cock closed. From the lower 
: opening of the gasholder a bent glass tube was led into a 
i further quantity of the solution contained in a beaker; at 
its outer extremity, where it dipped into the solution, the 
i tube had been drawn out almost to a capillary in order to 
prevent, as far ns possible, diffusion backwards into the 
gasholder of solution richer in dissolved air or in hypo- 
chlorous acid than the solution in contact with the metal. 
The vessel, after being filled, was immediately transferred 
to a dark room, where the temperature varied between 
12°C. and 15° C. 

j In the case of Iron, a brisk reaction began at once, with 
production of a copious brown precipitate and evolution of 
gas; about 500 e.c. of gas collected in 48 hours. The brown 
precipitate was found to be ferric hydroxide; the gas con¬ 
sisted of oxygen, mixed with a small quantity of nitrogen 
due to air dissolved in the hypochlorite solution, and swept 
out by the oxygen. No ferric compound was found ia 
solution, nor was any chlorine set free. 

Soubeiran (Annaics de Chimie et de PhjRique, [48], 
1831) investigated the action of hypochlorites on iron. He 
says: ‘ The iron is transformed almost immediately into a 
red powder. The odour disappears, the liquor retains 
hardly any traces of iron, while the precipitate itself is 
only oxide of iron freo from chlorine.” 

lialard (Annales de Chimie et de Physique, [57], 1834) 
only says “ iron is very readily oxidised.” 

Tin. —According to Soubeiran (Inc. cit.), oxychloride of 
tin is produced and oxygen evolved, “ but the amount 
evolved is so small that I would not have hesitated to 
attribute it to spontaneous decomposition of the hypo¬ 
chlorite, bad the same phenomenon not shown perfectly 
sharp in operating with copper.” Balard says (too. cit .): 
“ as to tin, it becomes promptly enough oxychloride, while 
giving rise to a slight evolution of chlorine, mixed with 
oxygen.” 

In my experiments it was found that stannic acid and 
oxygen are the only products of the action, which goes oil 
very slowly, only 40 c.c. of gaa being evolved in 96 hours. 

In order to ascertain the change in the amount of nitrogen 
produced during the reaction, the gas evolved at first was 
withdrawn, and the apparatus filled with the hypochlorite 
solution which has already been used. 

Copper. —Soubeiran (toe. cit.) says : “ A sheet of copper 
plunged into a solution of bleaching powder has formed 
little by little on its surface a blue layer of oxychloride. 

! At the same time one sees small bubbles of oxygen evolved. 

| The action proceeds slowly, and in order to hasten the 
; production of the gas, I have had recourse to finely-divided 
copper, which has made the experiment less slow, but has 
modified the result, making the precipitate become green, 
j The evolution of oxygen which is produced in these circum- 
i stances is a remarkable fact which I had thought at first 
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to be able to attribute to the spontaneous decomposition of 
the hypochlorite, but 1 have reooguised that it belongs to 
the particular circumstances of the experiment. Iu observ¬ 
ing, comparatively, one with hypochlorite by itself, the latter 
has not furnished a notable quantity of gas in tiie space of 
time required for the reaction with copper.” 

Jlalard says {loc. cit.) : “ as to copper, it becomes promptly 
enough oxychloride, while giving rise to u slight evolution 
of chlorine mixed with oxygen.” 

Copper turnings wore used in the present experiments. 
The action goes on slowly, and a green oxychloride of 
copper and oxygen are the products of the action. In 
12 hours, 60 c.c. of gas were evolved; in the following 
12 hours, 70 c.c*. of gas were evolved; and in the following 
12 hours, 55 c.c. 

Arsenic .— Soubeiran ( loc. cit.) states “that calcium 
arsenate is produced and there is evolutiou of chlorine, 
which disappears in turn if the arsenic is in excess.*’ Ha lard 
{toe. cit.) simply states that calcium arsenate is the pro¬ 
duct of the action, and repeats the observation of Soubeiran 
that *' surfaces of arsenic which had become blackened by 
contact with air rapidly regain a metallic lustre if dipped in 
hypochlorite solution.** 

in a number of experiments made by me, in which small 
lumps of arsenic, about 1 c.c. in size, were used, oxygen 
lias always been obtained as a product of the action, in 
addition to the calcium arsenate; no liberation of chlorine 
was obtaiued under any circumstances. 55 c.c. of gas were 
produced iu the first 72 hours, and 60 c.c. in the subsequent 
72 hours. 

Nickel. —Cubes of nickel about l c.c. in size were used. 
These were rapidly attacked, with formation of nickel 


i hydroxide and brisk evolution of oxygen. In 12 hours 
i 160 c.c. of gas, containing 97*9 percent, of oxygon, had 
collected. This gas was all withdrawn and the apparatus 
refilled with the hypochlorite solution that had already been 
used. The evolution of gas then became much more rapid, 
and in the uext 12 hours over 400 e.c. of gas had collected. 
This increased evolution of gas is doubtless due to decom¬ 
position of the bleaching powder holutum by the nickel 
hydroxide produced. 

Cohalt.— Cubes of cobalt about 1 e.c. in si/e were used. 
Action goes on more briskly even than iu the ease of 
nickel; cobalt hydroxide and oxygen are produced. In two 
hours 110 e.e. of gas were evolved, and in the first 12 hours 
500 c.c.; in the following four hours lilt) e e. of gas were 
evolved. 

Aluminium —Aluminium filings are rapidly attacked, with 
brisk solution of hydrogen; wire, even when flattened into 
the form *»f ribbon, is attacked ouly very slowly, five or six 
days being required for the collection of 40 —50 c.c. of gas ; 
calcium almninite is also a product of the Notion. 

Mixed with the hydrogen there is always u small quantity 
of oxygen and nitrogen from air dissolved in the solution. 

Maynesinm. —Hither in the form of ribbon or small blocks, 
magnesium is attacked with great rapidity, briskeffcrvesoeiice 
of hydrogen taking place, while magnesium hydroxide is 
precipitated. In 12 hours 500 c.c. of gas were obtained. 

Antimony, Laid, Zinc, and ('ndmium .—Antimony and 
cadmium are not attacked ; lead is only attacked to a very 
minute extent, after many days, owing to the presence of 
iron as impurity ; and zinc is similarly only acted on because 
o< the presence of rsenic. 


Table shorn,,,) the Composition of Gascon, Mid,ires r»!«Uj tlw Action of U'eachim, Courier Solution on Metal,. 
Mt-t-.l uhp (1 . Iron. Tin. i . NicM. 


Quantity of Gas evolved 


5 


About 5oo e.c. in 
48 Hours. 


40 e.e. hi 55 e.e. in 55 e.e. in An e.e. in 7<> c.e. in 
First. next n<*xt i First Second 
rs; Hours. 72 Hours.’ 4S Hours. 12 Hours. 12 Hours., 


53 e.e. iu 55 e.e. In AA e.c. in 
Third First j Hocoiid 
12 Hours. 72 Hours. 72 Hour*. 


Oxygen. 

Nitrogen. 

Hydrogen. % 


Per Cent. 
9S*0 
2o 


Per Cent. Per Out. Per Cent. Per Cent.• 
1)8*1 m 47 97*a HVI 

1 *» .'1 ‘ 5.1 2*4 in , 


Percent. Per Cent.; Per Cent. Per Cent. Per Out. 

UA'HA j 9 V*.*, Mil’ll 97*6 

6*7 1 Tit ' 1*15 , 6*4 2*5 


Metal used 


Cobalt. 


Aluminium. 


Magnesium. 


(: no c.c. 

Quantity of Gas evolved. < in 

(. 2 Hours. 


501) e.c. 130 c.c. in 
in next 

12 Hours. 4 Hours. 


About 50 e.e. rolleetcd in 
Five or Six Days. 


500 e.e. in 12 Hours. 


lVr Cent. Per Cent. PerCont. Per On). Per Out. 

Oxygen. ! 96*4 .. 99*1 2*20 l’l 

Niiro/on. 1 3*0 .. 09 .*1*75 *1*2 

Hydrogen. 1 .. .. •• 91*05 95'/ 


Per Cent. 
2*1 
20 


P< r Out. 
044 
0*5 k 
99*02 


Per Cent. 
0*4 
0*0 
99*0 


Action of Sunliyht on Bleaching Powder Solution .— 
It has been mentioned that till the experiments were 
carried out in n dark room. This precaution was taken as 
it had been observed iu the course of some preliminary 
experiments that if exposed to bright sunlight a solution of 
bleaching powder gives off bubbles of gas. 

Grouvelie (Ann. de Chim.etde Phys., [17], 1821) states 
that “ this gas is without doubt oxygen **; and Morin {idem, 
[37], 1828) states that “itis pure oxygen.” Soubeiran too 
{idem, [48], 1831) refers to the rate at which solution of 
hypochlorite gives off oxygen owing to spontaneous decom¬ 
position. No details are given of any analysis of the gas. 
Lunge and Landolt iChcm. lnd., 8) have determined the 
loss of strength of solutions of hypochlorites of calcium, 
aluminium, zinc, and magnesium on exposure to diffused 
daylight for periods up to 33 days, but make no mention of 
haviug noticed any evolution of gas. 

To investigate the effect of sunlight, the following ex¬ 
periment was madeA 500-c.c. Bunsen gasholder was 
completely filled with freshly prepared bleaching powder 


solution of 1 *060 sp. gr. The glass tube leading from the 
lower opening of the vessel was drawn out almost to a 
capillary and allowed to dip into bleaching powder solution 
in a beaker; the apparatus was then exposed where it 
i would get the benefit of any sunlight that might come. The 
first seven dnys (it was in February) were persistently dul. 
and cloudy, and no evolution of gas took place. On the 
eighth day there was bright sunshine, and gas began to 
come off steadily in very small bobbles and in very small 
quantity; the evolution had almost stopped by 4.0p.m. 
The ninth day was cloudy, and gas was still being given off, 

I though extremely slowly. 'Hie 10th day was wet, and 
evolution had entirely stopped. The 1 tth and 12th days 
were bright and sunny, and gas whs given off briskly. 
Again, on the 13th day, which was cloudy, no gas was 
being given off, and the 50 c.c. of gas which had in this 
I time collected were analysed: oxygen, 91*4 per cent,; 
nitrogen, 8 * 6 per cent. 

The apparatus was refilled with the same solution and 
again exposed. During the iollowiog seven days, which 
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vere bright and sunny, the evolution of ga» went on steadily, 
tod 80 c.c. of gas were collected. Analysis of gas: oxygen, 
I8'3 per cent.; nitrogen, 8-7 per cent. 

Action oj Hypochlorous Acid on Metals .—The bypo- 
jhlorous acid used was prepared for each experiment and 
jsed immediately, and was obtained free from chlorine and 
hydrochloric acid by the following method: Water holding 
freshly precipitated mercuric oxide in suspension was 
saturated with chlorine j after filtration, the liquid was dis- 
tdled until one-fourth of its volume lmd passed over, the 
distillate shaken with precipitated calcium carbonate (to 
remove traces of chlorine or of hydrochloric acid arising 
from decomposition of the hypochlorous acid), and distilled 
again in presence of calcium carbonate. 

All the experiments were carried out in a dark room at a 
temperature between 12° C. and 15° C. 

Iron.~. According to Balard (Ann. de China et do l’hys., 
[57], 1834) ferric oxide and ferric chloride are produced, 
with ovolution of chlorine. 

Under the conditions of the present experiments, hydro¬ 
gen was also always found as a product of the action. 
At first oxidation of the iron takes place with formation 
of much ferric hydroxide, while hydrochloric acid, the 
reduction product of the hypochlorous acid, interacts with 
the ferric hydroxide, iron, and hypochlorous acid, yielding 
ferrio chloride, hydrogen, and chlorine. 

Tin .—According to Balard (foe. cit.) “tin filings may 
remain in presence of pure dilute hypochlorous acid for 
several days without making it undergo any decomposition 
and without losing its metallic lustre, but the presence of 
another acid makes the metal capable of bringing about 
decomposition. This acid must fulfil the conditiou of being 
able to form with the oxide of the metal a salt soluble in 
water. When one acts with hype chlorous and sulphuric 
acids on tin, the chlorine produced contains a small quantity 
of hydrogen. If concentrated hypochlorous acid be used, 
action takes place after some tune owing to formation of 
chloric acid from spontaneous decomposition of the hypo- 
chlorous acid, the action being the same as takes place if 
sulphuric acid be present.” 

i’reshly prepared, pure, dilute hypochlorous acid is found 
to act at once, though very slowly, on tin; a white precipi¬ 
tate of stannic acid made its appearance at once anil went 
on slowly, steadily increasing in bulk. No evolution of 
gas was noticed, but free chlorine wus present in the liquid, 
the slowness of the reaction no doubt enabling the water 
present to hold the chlorine in solution. 'The reaction seems 
to he ft simple oxidation of the tin to stannic acid, with 
reduction of the hypochlorous acid to hydrochloric acid and 
consequent liberation of chlorine. 

Copper and Arsenic .—Kesults were obtained agreeing 
with those o* liaiard (foe. at .); in the case of copper, 
cupric chloride and no oxy-chloride are formed, and ehlotine, 
mixed with a small quantity of oxygen, evolvid; in the 
ease of arsenic, arsenic acid, a small quantity of arsenious 
chloride, and chlorine are the products. 

Ntchel and Cobalt .—Action takes place quickly in both 
cases, with formation in the first instance of hydroxide of 
the metal and hydrochloric acid i the hitter interacts with 
the hydroxide, producing chloride of the metal, nnd with 
the hypochlorous acid with evolution of chlorine. Inter¬ 
action also takes place between hypochlorous acid and the 
hydroxide produced, and oxygen is evolved. 
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The products of the action thus are, in the case of nickel, 
nickel hydroxide, nickel ohloride, chlorine, and oxygen; 
and, in the case of cobalt, cobaltic hydroxide, cobaltous 
chloride, chlorine, and oxygen. 

Aluminium is acted on somewhat slowly. Hydrogen is 
evolved, and the liquid soon becomes cloudy from precipi¬ 
tation of aluminium hydroxide i chlorine is then evolved. 

If excess of aluminium be used, and, after evolution of gas 
has ceased, the hydroxide be filtered off, the filtrate, on 
exposure to air, or more rapidly on blowing carbonic 
anhydride through it, deposits aluminium hydroxide, 
pointing to the presence in eolution of aluminium hypo¬ 
chlorite. . 

The first products are probably aluminium hypochlorite 
and hydrogen; the aluminium is also slowly oxidised with 
formation of hydroxide, while the hydrochloric acid so 
produced interacting with hypochlorous acid causes the 
evolution of chlorine. In all the analyses of the gas a 
small quantity (up to 2 per cent.) of oxygen was found 
mixed with the chlorine and hydrogcu ; it probably arose 
from spontaneous decomposition of aluminium hypochlorite. 

Magnesium dir-solves with great readiness, with brisk 
evolution of hydrogen and formation of magnesium hypo¬ 
chlorite in solution, which is, for a hypochlorite, very stable j 
ou analysis the gas was found io be practically pure 
hydrogel). 

Action of Hypochlorite Solution on Linen in presence oj 
Metals .—The foregoing experiments having shown that 
oxygen is evolved il iron, tin, copper, nickel, and cobalt come 
into contact with bleaching powder solution, experiments 
were made to ascertain if an effect, similar to that in the case 
of iron, would be produced if tin, copper, nickel, and cobalt 
were respectively placed in contact with linen undergoing 
lij pocblorite treatment, the concentration of the hypochlorite 
and the duration of each experiment being such as are 
customary in the ordinary ble .citing operations. 

In the case of nickel and cobalt, oxidation of the cellu¬ 
lose and complete disintegration of the fabric took place 
very rapidly at tbe parts where the metals lhau been in con¬ 
tact ; in a Jimicli less degree similar results were obtained 
with copper; with tin, no evidence of the formation of oxy- 
cellulose whs obtained, nor was the strength of die lineu 
affected_a result doubtless due to the slowness of the inter¬ 

action between tin and hypochlorite. 

Experiments with aluminium aud magnesium showed 
that their presence in contact with linen in the hypochlorite 
did not at all affect the fabric, a result quite in accordance 
with the observed actions of these metals on bleaching 
powder solution. 

It has been seen in these experiments that the ordinary 
ulkaliue solution of bleaching powder at ordinary tempera¬ 
tures attacks iron, tin, copper, arsenic, nickel, cobalt, 
aluminium, aud magnesium, mostly with great readiness, in 
all cases with evolution of a gas. Soubeirau and Balard 
have investigated the actions taking place with iron, tin, 
copper, and arsenic, but do not remark having observed the 
evolution of oxygen in the case of iron and arsenic. 01 
the four metals, the examination ot the action of which is 
new, nickel and cobalt, in their behaviour, resemble iron, 
forming a hydroxide of the metal and causing rapid evolution 
of oxygen ; while the action of aluminium and magnesium, 
giving rise to evolution of hydrogen from so powerful an 
oxidising agent as a solution of bleaching powder, is 
distinctive and noteworthy. 
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I.—PLANT, APPARATUS AND MACHINERY. 

(Compressed Gases; Avoidance of the, Danger of Explo¬ 
sion in the Transport of -. A. Lunge. Zeits. augew. 

(.'hem., 1902, 15, [51], 1307—1817. 

Many of the explosions of cylinders of compressed gases 
are due to the cylinders being “ over-filled,” i.e., the quantity 
of material introduced into them exceeds the limit imposed 
by the international agreement of the railways. When 
an over-tilled cylinder is exposed to any considerable 
increase of temperature, the internal pressure is liable to 
rise above the safety limit of the steel of which the cylinder 
is made. The author considers ‘hat it would be advisable 
to always re-check the weight of the filled cylinders before ( 
the latter are sent out from the factory, and also to verify 
occasionally the weights of tho empty cylinders. If the 
cylinders be made of good material, well tested and annealed, 
and care be taken to avoid over-filling, explosions will only 
occur when the temperature is raised considerably, as in 
the case of a conflagration. To provide against such au 
occurrence, cylinders should be fitted with suitable safety- 
valves. The following are some of the valves which have 
been devised. 

Halt's Valve (Zeits. fur gesamrnte Kiilteind., 1897, 43).— 
The construction of this valve is shown in the accompany¬ 
ing diagram (see Fig. 1). Besides the ordinary passage for 


Fio. 1. Fiu. 2. 



Fiu. 4 . Fio. 5. 



filling and emptying the cylinder, the valve is provided 
with a branch passage b, leading from the main passage at a, 
and closed at its outlet end by an arched copper plate k of 
suitable thickness and strength. The copper plate is kept 
in position by the metal ring d and the nut e. If the pres¬ 
sure in the closed cylinder become too high, the copper 
plate is torn, and the gas finds free exit through one or 
more passages in the nut e. 

Henderson's Safety Valve (Ger. Pat. 91,750).—In order 
to avoid the loss of the whole of the contents of tho cylinder, 
in the event of the pressure becoming too high, the valve 
(Fig. 2) is provided with two safety-plates, Gand F. If 
the plate G he torn, the gas can escape through the fine 
opening II, and thus the pressure on F is relieved. A cock 
is provided for closing the opening II. In order to avoid 
too great a loss in the event of the pressure becoming great 
enough to break the second plate F, the apparatus can be 
connected to the chamber V. 

Holder Patented by Brins Oxygen CoLtd . (Ger. 
Pat. 112.711).—This holder (see Fig. 3) is in the form of 
a tube, A, with narrow ends. By means of the rod C, which 
extends through the holder and one end of which forma a 
portion of the discharge valve, the holder can be closed 
gas-tight by the caps B, the narrow parts of which fit 
loosely in the ends of the holder. To prevent the entrance 
of gas into the space between the narrow parts of the cap* 
and the ends of the holder, rings F, of white metal are used, 
the flanges a, c of which are forced by the gas-pressure 
against the rod C and the walls of the holder. The rod C 
is of such strength that if the pressure rises above a certain 
limit, it i* stretched, and the caps B are lifted from the ends 
, of the holder. 

I Kunheim and Co.'s Safety Valve ( Ger. Pat. 129,118),— 
The valve b (Fig. 4) is provided with a second passage c, 
beside* the usual passage at a. The end of c t which Opens 
’ into the cylinder, is closed by the thin-walled metal cap e. 
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which in soldered on to the valve. In the cap a conical 
brass ring d is introduced, the edge of which projects below 
the valve. If the pressure in the holder become excessive, 
the cap is compressed, and consequently a portion of the 
side-wall of the cap is torn by the sharp edge of the nng d, 
at shown in Fig. 5 at e, and thus an outlet for the gas is 

provided through c. The metal caps must be prepared with 

care us to their strength, and each one should be tested at 
a minimum pressure of about 10 atmospheres below the 
maximum pressure permitted for the holder. A. 8. 

Knousii Fatents. 

■Gases, Method and Apparatus for Ascertaining the 
Quantity of Solid and Liquid Admixtures of -. 

L. Martius, Kladno, lioliemia. Eng. Fat. 21,543, 
Oct. 3, 1902. 

The gas is conducted through a paper filter, which retains 
the solids present, and the liquids are removed by absorbents 
contained in vessels through which the gas is afterwards 

•passed. , 

The apparatus consists of a case surrounding a covered 
funnel containing a perforated support for the filter paper. 
The gas is admitted into the stem of the funnel and 
ascends through the filter, whence it is led away through 
a tube into a series of U-tnbes (charged with the 
absorbents), and into a pressure-compensating vessel titled 
with a manometer and exhaust. Any liquid deposited in 
the funnel is collected in a vessel attached to the stem ot 
•the latter.—0. S. 

Filter-Press ; Improved -. A. James, London. 

Eng. Fat. 21,782, Oct. 7, 1902. 

The port for admitting the liquid to be filtered, and that for 
admitting the liquid used for washing the pressed cakes, 
are both situated in continuous passages placed at the top 
on one side of each plate, the former port communicating 
■with the frames inteiposed between the plates, and the 
latter, with the alternate plates only, which arc also con¬ 
nected with an efflux port placed in a continuous channel 
situated at the top of the opposite side of such plates, with 
an outlet orifice formed at the bottom of the intermediate 
Altering plates only, on the opposite side to that on which 
the entrance ports are situated. The oath of least resist¬ 
ance is thus from the rear, left-hand, top corner of one 
plate, to the front, right-hand bottom corner ot the next 
plate, which ensures perfect washing of the cake.—E. S. 

United States Fatents. 

Condensing or Cooling Fluids; Apparatus for . 
W. S. Colwell, Chicago, III. U.S. Fat. 716,383, Dec. 23, | 
1902. 

See Eng. Fat. 23,439, Nov. 19, 1901. This Journal, 1902, j 
326. (Refers to spray driven through tubes, used for 
cooling purposes.) 

Centrifugal Apparatus. A. Holland, Madgeburg, Germany. 
U.S. Fat. 716,711, Dee. 23, 1902. 

The outer casing of an ordinary centrifugal machine is 
provided at its base with annular openings (evenly spaced 
and provided with oovers) for the removal of the liquid 
into annular chambers under the base.—J. \V. H. 

Centrifugal Liquid Separator. C. A. and O. W. Hnlt, 
Stockholm. U.S. Fat. 718,461, Jan. 13, 1903. 

The rotating drum of the separator is driven from a shaft 
turned by a bund crank, whieli also actuates a pump adapted 
' to deliver the liquid (through a graduated vessel) into the 
drum, the liquid supply being thus kept proporttoual to the 
velocity of the drum.—R. A. 

Portable [ Water ] Distilling Kpparatus. J. Kirknldy, 
London. U.S. Fat. 718,209, Jan. 13, 1903. 

This apparatus comprises a steam generator, an evaporator, 
and a condenser, with suitable conduits leading from the 
generator, through the evaporator and condenser succes¬ 
sively, and theuce back to the generator. A separate 
conduit leads from the interior of the evaporator through 
Che coudenser, the water condensed in this conduit being 


discharged into a tank arranged to receive it. Means are 
provided for circulating a cooling medium around the 
conduits in the condenser, and for automatically regulating 
the quantity of water in the evaporator. R. A. 

Filter Press. W. Sommer, Ettrth, Germany, Assignor to 
Filter- und Brau - Techuische Maschinen - Fabrtk Act.- 
Ges„ formerly L. A. Enzinger, Worms, Germany. 
U.S. Fat. 718,397, Jan. 13, 1903. 

See Eng. Fat. 19,224 of 193U i this Journal, 1901, 106. 
i ° —R. A. 

Liquefaction of Air or other Aeriform Fluids; Appa¬ 
ratus for the -. C. joly, London, Assignor to 

,J. Richardson, 11 Graves, and B. A. Spaull, London. 
U.S. Pat. 718,572, Jan. 13, 1903. 

See Eng. Fat. 15,511 of 1901 ; this Journal, 1901, 1095^ 

French Patents. 

Filtration, Menus and Method of -Soc. Simoueton 

Fibres. Addition, dated April 12, 1902, to fr. Fat. 
259,862, Sept. 19, 1896. 

Discs of Altering material are supported centrally round a 
perforated tube, which acts as the delivery ; the liquid to 
f be Altered passes through the discs radially. The addition 
relates to the simplification of the apparatus described in 
the principal patent.—J. W. tl. 

Filter; Improeed -. A. Teel. Addition, dated Jan. 28, 

1902, to Fr. Fat. 309,805 of April 9, 1901. 

The body of the Alter is supported on trunnions, and may 
i be rotated ; the liquor to lm Altered enters through one 
hollow supporting trunnion, and leaves by the other. The 
filtering medium is used in the form of tubes Mipporteu on 
frames; similar frames near these Altering pockets serve, 
by their movement, to detach the precipitate during the 
rotation of the filter.—J. W. H. 


FUters-Jmpt.ii, -. A. Teel. Addition, dated April 23, 

1902, to Er. Fat. 309,805, April 9, 1901. 

A tube is Axed into the inner receptacle and jointed 
through the jacket of the filter by an external joint, so that 
the nnttltered liquid cannot mingle with that filtered. 

-J. \\ . II. 

Distillation, Rectification , and Concentration in Multiple 
Effect and under Reduced Pressure ; Apparatus for ——. 
J. Savary. Addition, dated Apt il 29, 1902, to hr. 1 at. 
315,646, Nov. 5, 1901. 

The rectifying column described in the original patent is 
made to work under pressure or with a very feeble vacuum. 

Plate Columns for Rectifying Stills. K. Guillaume. 

Er. Fat. 320,850, May 2, 1902. 

Annular orifices are formed in each plate of the column 
so that the rising vapour must pass through thin streams 
of condensed liquid.— J. W. H. 

II—FUEL, GAS, AND LIGHT. 

! Acetylene, Incandescent and ('arburetted, and Air Gas ; 

Properties of -. N. Caro. Zeits. Calc.umcarbid 

Eabrikat., 19n2, 6, 371, 279, 287, and 295. 

The high speed of propagation of the explosive wave in 
mixtures of air and acetylene, which may reach 10 m. per 
| second, when the proportion of the hydroearhon is 10 per 
! cent, by volume (Le Chatelier), the wide range over which 
such mixtures are explosive, and more especially the high 
upper limit (52 3 per cent, of acetylene in a 19 mm, tube, 

I Eitner) of explosibility, have made the construction of 
a satisfactory atmospheric acetylene burner very dim- 
1 cult. Trouble has generally arisen during the lighting and 
extinguishing of such burner, when the movement of the 
cock has cheeked the flow of acetylene nutil the rate of 
passage of the mixture of gas and air along the burner tube 
towara the point of ignition no longer exceeds the rate of 
propagation of the explosive wave backwards. By suitably 




Feb. 16,1903.) 


narrowing the tube at out? poiut, by employing several tubes 
of small bore communicating with a common place of 
ignition, or by only allowing the gaa anil air to mix in a 
special wide chamber at the head of the burner, protected 
from the flame by several sheets of gauze, trustworthy 
atmospheric burners for acetylene have been designed. The 
temperature of an atmospheric acetylene flame containing 
7’4 per cent, of the hydrocarbon should he as high as 
2,420 C.; the temperatures fouud in actual burners of 
different designs vary from 1,630’ to 2,020'-'C. Acety lene, 
however, can only bo consumed in atmospheric burners satis¬ 
factorily if it is well purified from phosphorus compounds; 
a crude gas will often destroy a mantle in two or three hours, 
whereas the normal life of a mantle fed with pure gas is 500 
or 600 hours. The acety lene must be delivered to the burner 
at a constant pressure, and must also be free from air; even 
0 5 per cent, of the latter is sufficient to upset the proper 
balance between gas and air in the burner tube, and is very- 
likely to cause flashing back. To obtain the best results 
the mantle must he of a different composition from tlmt 
wltiuh suits coal gas, it should lie open iu mesh and have a 
wide orifice at the top. Mantles of nituie, which possesses 
a thicker single fibre than cotton, give higher illumination 
values; hut mantles knitted from thick threads of cotton — 
in which the individual fibres (not threads) are no thicker 
than usual—are not suited to acetylene. The author has 
examined a large number of ineundescent burners of German 
and French const ruction, which consumed from a-2 to 22 - 2 
litres per hour at pressures from 60 to 120 m r. The illu¬ 
minating power developed ranged from Hi' 8 to 104'5 Hefner 
Units, showing efficiency vary ing from 2-4 to 5• 5 11.U. per 
litre hour; whence it appears that on an average burners of 
10, 13, or 20 litres nominal hourly consumption show an 
efficiency of 1 II.U. (Hefner Unit) per 0-25 litre per hour. 
Model a self-luminous acetylene burners of under 1 cb. ft. 
per hour in size, according to Caro, develop 1 11.11. per 0-7 
litre per hour. With some ramie mantles specially treated to 
render them fit for transport, the effect of long-continued 
use up to 400 hours bus been to lower the illuminating 
power—(<t) from 53-2 to 49 8 H.U.; (4) from 76-3 to 
72-2 H.U.; and (c) from 73-1 toSB’tt H.U., the gas being 
supplied at a pressure of 100 mm. 

Carburetted Acetylene.. —The idea of “ carburetting" 
acetylene by leadiug tho gas through a suitable vessel 
charged with a volatile spirit was suggested by lleil, and 
at once simplifies the use of the gas iu atmospheiio burners 
by lowering the upper limit of explosibility— so that imper¬ 
fect generators which add air to the acetylene during 
recharging, .V e., are not sc objectionable—and by reducing 
the speed of propagation of the explosive wave. According 
to the proportion of vaporised spirit added, the upper 
explosive limit and the self-luminous power of the acetylene 
are reduced, and its calorific power increased. The 
spirit employed may lie alcohol (herein after marked 
“ Sp ”), benzol (“ B”), or light petroleum (unmarked). 
Three chief mixtures with petroleum spirit were examined: 
In I., 40 grms. of petroleum spirit were added to 100 litres 
of acetylene, and yielded 110 litres of carburetted gas; in 

11., 100 grms. were added, and produced 125 litres s in 

111., 200 grms. were added, and yielded 150 litres. One 
sample was made by mixing 360 grms. of benzol vapour 
with 100 litres of acetylene, and another by adding 
210 grms. of 90 per cent, alcohol to the same volume of 
gas; both giving about 200 litres of product. In a 15-litre 
self-luminous Billwiller burner, I. gave l - 3 H.U.; II., 
1-1 H.U.; III., 0-9 H.U. per litre; in a 15-litre incau- 
deseeut burner the consumptions per H.U. were 0-28, 

0 -28,and0 -82 litre per hour respectively—average, 0-3 litre. 
The calorific powers were I., 15,500; II., 20,000; III., 
24,000; B, 24,000; and Sp, 12,840 calories respectively; 
that of pure acetylene being 14,000 per cubic metre. The 
explosive limits were I., 2-5—30-2; II., 2-1—16'2; 

III., 2 0—12-6) B, 8-4—22 0) and Sp. 8-1—12 0 per 
cent, of combustible gas in admixture with air. The 
temperature of ignition ranged from 630° to 720° C., being 
about 150° higher than that of simple acetylene. The 
actual flame temperatures were I., 1,620°) IL, 1,780°; 
B, 1,820°; and Sp, 1,610° C. In presence of 10 percent, 
of air, the speed of propagation of the explosive wave 
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was II., 5-3 metres per second; III,, 3-2, with 90 per 
cent, of air, that of B was 1 -3 in.; and with 80 per cent, 
of air, that of Sp, 1 ■ 1 m, Tho effect of cooling gases 11. 
and I. will be seen by the annexed tHble :— 


Illuminating t*»wer. 


Temperature. 

Cnlorifio 

Power. 

H.r.fs jn*r 
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Even a very small proportion of petroleum spirit vapour 
is a useful addition to acetylene in loweriug the upper 
explosive limit and permitting the presence of traces of air. 
A product made by adding 10 grins, of petroleum spirit 
vapour to 100 litres of acetylene gave about 3 per cent, 
less light.in self-luminous burners, but practically the seme 
amount in incandescent burners, as tho pure gas ; vet its 
upper explosive limit had fallen to 40-3 per cent, and its 
calorific value was 14,800. Such a product will bear 
cooling in the main even to -5 C The author, there¬ 
fore, suggests that some 5 kilos, of ordinary petroleum 
spirit might be put into the water of an acetylene generator 
per 50 cubic metres of gas made, especially if the product 
is to lie led considerable distances, [n a similar fashion 
tho acetone vapour which remains in acetylene that has 
been compressed into porous matter in presence of that 
solvent lowers the upper explosive limit of the gas some 
16 per cent. Tho amount of acetone so retained is 50—60 
grins. (Caro) or 30—40 grms. (Wolff) per cubio metre. 

Air-Gas. —Three materials were prepared from a car- 
lnirine (•• solin ” or “hydririn ”) having a sp. gr. of 0-697 
and boiling between 65°anil 85” O. I. contained 580grms.; 

11., 432 Brins.; and III., 296 grins, of carburino per cubio 
metre ; II. being essentially the typo of air-gas supplied by 
various companies making it on a large scale. The explosive 

limits were I, 12-0—35-0) II., 15 0—50-0; III., lo o_ 

66-0 per cent, of hydrocarbon. The calorific powers were 

1., 6,275 ; II., 4,620; III., 3,160. The flame temperatures 
were I., 1,520°; II., 1,510° 0. The mean illuminating 
powers in incandescent burners consuming between 120 and 
mid 170 litres (according to quality) per hour were I., 2-0 ; 

11., 2 - 5; III., 2 8 litres per H.U. 

The effect of cooling air-gas is more serious than that of 
treating carburetted acetylene similarly. For instance, tho 
normal product II. cooled to 0 ° C. gave the following values: 
—Explosive limits, 29 0-87-0; calorific power, 2,310; 
consumption in incandescent burner at 150min. pressure. 
6-8 litres per hour per H.U. Moreover, if the cooling is so 
thorough that the calorific power falls to 1,920, the con¬ 
sumption may reach 8-2 litres per II.U., and the upper 
explosive limit become 100 pur cent., so that it is explosive 
of itself without further addition of air. The danger thus 
introduced, however, is not so great as might appear, because 
the speed of propagation of the explosive wave is lower than 
the rate at which the gas is usually being forced through the 
pipes. The explosive wave in II. mixed with 75 per cent, 
of air proceeds at a speed of 1 - 8 metres per second, and is 
therefore slower than the escape of gas from a burner jet 
fed at 150 mm. Naturally, if the gas is not in motion, the 
danger is more pronounced.— V. H. I,. 

E.nomsh I’atkxts. 

Refute i Method of Treating and Utilising [as T'uel] 

Town -. W. 1*. Wrightson. Eng. I’at. 18,800, 

Sept. 20, 1901. XVIII. B., page 158. 

Coal i Binding Agent for Low Grade —, and for 

Carbonaceous and other Substances. D. do Vulitch,. 

Paris. £ng. Pat. 2306, Jan. 23, 1902, 

Sib Fr. Pat. 317,848; this Journal, 1902, 1446.—C. 8, 
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Coal Dust Brick«; Competitions for Making -. 

.f. Lcewenthai, Hcyrothsberge, Germuny. Eng. l’at. 
23,503, Oct. 28, 1902. 

Gnotran coal duet or coal refuse is mixed with magnesia 
or magnetite, and a weak (9° B.) solution of magnesium 
chloride, in about the following proportions : coal, 60 lb. j 
magnesia, 3 lb. i magnesium chloride solution, 37 lb.; the 
whole being then pressed and dried.—C. S. 

Fuel Briquettes. J. Simons, New York. Eng. Pat. 24,661, 
Nov. 11, 1902. 

See U.S. Pat. 713,512 ; this Journal, 1902, 1526.—C. 8. 

Lighter for Igniting Coals ; Incombustible ——. F. A. W. 
Mcbiing, Ncuhaldensleben, Germany. Eng. Pat. 1923, 
Jan. 24, 1902. 

The body of the igniter is a block of incombustible 
material (fire-brick, clay, or the like) titled with a handle, 
and pierced by two parallel longitudinal borings and a 
number of transverse horizontal borings leading from the 
latter to the outer surface of the block. An incombustible 
wiek (asbestos) is inserted in the longitudinal borings. To 
use the igniter, it is dipped into a ease containing some 
combustible liquid, and is thon placed under the fuel to be 
ignited. The lighted wick will burn sufficiently long to 
start combustion in the fuel, and the igniter may then be 
withdrawn.—C. S. 

Gas Retorts; Improvements in the Working of _- 

W. L. Wise, Loudon. Front ( ie. Parisienne d'Kclairage 
et de Chauffage par lo Gaz, Paris. Eng. l’at. 852, Jan. 
11, 1902. 

Apparatus is arranged for simultaneously discharging a 
horizontal retort, for quenching and conveying away the 
coke, and for charging another retort. (See also Eng. Pats. 
791, 368, and 586 of 1902.)—K. S. 

Hydrocyanic Acid from Gases (Coal Gas ) ; Recovery 

of -. W. Feld. Eng. Pat. 26,396, Dec. 24, 1901. 

VII., page 145. 

United States Patents. 

Hydrocarbons , Volatile, Alcohol, frc.; Solidifying -. 

A. It. Cronomeyer, New York. U.S. Pat. 718,318, Jan. 
13,1903. 

A solution of 1 pnrt of caustic soda in 1 •5 parts of water 
is heated to 100° C. on the water-bath, and added to 5 purts 
of hot alcohol. This solution iB intimately mixed with a 
heated mixture of 5 parts of stearin and 2 5 parts of 
colophony. The product thus obtained is poured, with 
continued stirring, into 50 parts of the hydrocarbon or 
alcohol to be solidified, this having been also heated to 
ubout the temperature of the water-batli.—T. F. 1$. 

Furnace; Regenerative -. J. A. Drake, Halifax. 

U.S. Pat. 717,177, Dec. 30, 1902. 

A regenerative furnace chamber having primary air-inlets 
on each side and secondary air-inlets on either side of the 
primary air-inlets, is provided with a main air-supplv pipe 
placed transversely to the furnace by means of which air is 
supplied through separate valved branch pipes. (See also 
Edit. Pat. 22,891 ol 1901 ; this Journal, 1902, 1388.) 

* —W. G. M. 

Furnace; Heating -F. H. Daniels, Worcester, Mass. 

U.S. Pat. 718,433, Jau. 13, 1903. 

. A furnace of the continuous type, comprising intercom¬ 
municating sections one superposed upon the other, the 
short upper section for hot billets, and the long lower 
section for cold billets, the sections having billet guides or 
supports leading from the charging ends to the delivery 
ends.—H. B. 

Limekiln [Fwmacc]. S. W. Shoop, Front Koyal, Vii. 
U.S. Pat. 717,459, Dee. 30, 1902. 

The gases from a limekiln-furnace are forced, hy the aid of 
a blast-fan, through a chamber containing water, whereby, 


it is stated, the combustible gases are separated from the 
non-combustible, the former being returned to the fire-box 
of the furnace.— E. S. 

Gas Producer. R. C. Peatiody, Brooklyn, N.Y. 

U.S. Pat. 717,266, Dec. 30, 1902. 

A gas producer having a hollow pier or pedestal inside the 
chamber and communicating with the exterior, having an 
opening leading from its interior to the interior of the 
chamber, and having a series of stokers within the chamber 
near its lower end radiating from said pier.—F. II. L. 

Gas; Apparatus for Purifying -. II. A. Humphrey, 

London. U.S. l’at. 709,772, Sept. 23, 1902. 

See Eng. Pat. 21,720 of 1902; this Journal, 1902, 1226. 

—H. B. 

Acetylene Gas Generator. A. S. Phelps, Chicago. 

U.S. Pat. 716,933, Dec. 30, 1902. 

A CARRii)K-to-water apparatus with a eeutral conical 
hopper, the mouth of which is closed or opened by a disc 
capable of revolution from an outside source. — F. II. L. 

Klectric - Light Carbons; Method of Manufacturing 

Electrolytic or -. II. II. Dow, Midlaud, Mich. 

U.S. Pat. 718,437, Jan. 13, 1903. 

A raooKss of manufacturing carbons, which consists in 
mingling comminuted carbonaceous material with a binder 
in the form of a vapour or gas, and having a temperature 
greater than that of said carbonaceous material, permitting 
such material to settle, and moulding and baking the 
product.—H. 11. 

Electric - Light Carbons; Method of Manufacturing 

Electrolytic or -H. !!. Dow, Midlaud, Mich. 

U.S. I’at. 718,438, Jau. 13, 1903. 

A process of manufacturing carbons, which consists in 
agitating or grinding together powdered carbonaceous ma¬ 
terial, a suitable binder, and a liquid in which the binder is 
not readily soluble, whereby a mixture of the carbonaceous 
material willi an emulsion of the liquid and the hinder is 
produced, and subsequently eliminating the liquid from the 
mixture. —H. B. 

French Patents. 

Coke from Peat; Manufacture of -. G. Ramme and 

A. Kahl. Kr. Put. 320,818, April 17, 1902. 

Apparatus is described in which peat is carbonised as it 
slides down an inclined plane in a furnace heated partly by 
the gas produced. At a certain spot in the furnace 
deflectors are placed so that every portion of the peat is 
brought into intimate conduct with the heated floor before 
it finally escapes from the lower end of the plant. Two 
furnaces are erected iu the same setting, and can be 
worked together or separately. Charging apparatus and 
hydraulic main stand on the top of the brick setting. (See 
also Eng. Pat. 8287 of 1902; this Journal, 1902, 960.) 

-F. H. L. 

Escaping Vapours; Means of Utilisation of Heat con¬ 
tained in -. Chenballs. Fr. Pat. 321,012, May 9, 

1902. 

The escaping vapours are made to pre-heat hydrocarbons 
before being burnt in a suitable burner. The hydrocarbou 
is mixed with the escaping vapour aDd made to pass through 
one or more worms, heated externally by the flame of the 
burner.—J. W. H. 

Gas Furnaces, E. Hovine. Fr. Pat. 320,845, 

May 2, 1902. 

The secondary air supply is pre-heated and made to puss 
downwards for some metres before entering the furnace. 
The brickwork of the furnace is arranged for this pre¬ 
heating.—J. W. H. 
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Electrical Furnace far Lime Burning. F. Le llov. 

Ft. Pat. 320,659, April 25, I90i. 

Air is admitted to the furnace through perforation* in it* 
lining n**ur it* base ; this air is heated by pawing near bar* 
of metallic silieide* (forming electrical resistance*) raised 
to a higli temperature by mean* of an electric current. 

—J. W. II. 

Gas (Carhuretted Air ); Process and Apparatus for the 

Manufacture of -. Addition, dated April 17,1902, by 

L. Illanc, to Fr. Pat. 315,7-42, dated Nov. 8, 1901, by 
1*. Zeitz, H. Kesser, and O. Pisaarreck. 

A hkctanoi i.au vessel is divided by two horizontal par¬ 
titions into three compartments. A drum (similar to those 
in wet gasuioter*) driven by clockwork, gives a continuous 
supply of air which Incomes carhuretted in the middle com¬ 
partment; the upper compartment provides a supply of 
hydrocarbon; arrangements are described for mixing in 
suitable proportion with air, —J. W. H. 

Gas Scrubber. A. Fichet and K. Heurtey. 

Fr; Pat. 320,951, April 22, 1902. 

Tub gas is led into a cylindrical vessel divided into several 
compartments by means of perforated partitions and fitted 
with numerous bathes. If the gas bo hot, steam is intro- 
duced into the scrubber near the spot where the gas also 
enters ; but if the gas is comparatively cold, water is sprayed 
in under high pressure, when the condensation of the steam, 
or the cooling of the moistened gas, causes sufficient water 
to be deposited in the liquid state among the gas and on 
the baffles for the dust, &c. to be precipitated.—F. II. L. 

Acetylene Generator; applicable also to the Evolution of 
any Gas produced by the Action of a Solid upon a 
Lif/uiil. L. M. Bullier. Fr. Pat. 320,744, April 28, 
1902. 

A FLooi’KD-compartment apparatus. The holder bell 
carrie? a plunger, which, when the hell falls, desceuds into 
a water tank, ami causes the liquid to overflow through a 
side tube, whence it enters a “Tantalus cup/’ and then 
reaches the carbide vessel. The “ Tantalus cup ” is closed 
against the atmosphere, but its upper part in in communi¬ 
cation with the decomposing chamber through a gas tube. 
The carbide vessel is upright, and contains the usual 
superposed boxes of carbide.—F. H. L. 

III.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

Ammonia , Liquid; Manufacture of - [ from Gas 

Liquor]* O. Pfeiffer. VII., page 142. 

Petroleum ; Conversion of -, into Acids and Fatty 

Substances. N. Zelinsky. XII., page 149. 

French Patent. 

Tar Compositions; Makinq -. F. J. Warren. 

Fr. Pat. 320,828, April 22, 1902. 

Lamp black is added to coal tar or tar oils io varying 
proportions, according to the use to which the resulting 
composition is to be put. 

The proportions claimed are as follows :— 


Per Cent. 

For tnrring felt. 20 to 20 

For tarring wood, Ac. 35 to 40 

For paving. about 50 


The addition of lamp black is said to raise the softening 
point of the composition, and also to render it less brittle at 
low temperatures.—T. F. B. i 

IV.—COLOURING MATTERS AND 

DYESTUFFS. j 

m-Tolidine. G. Schultz and G. Rohde. Zeit*. f. Farben- I 
u.Textil-Chem., 1902,1, [2t], 667—568. 
Preparation of m-Nitrololuenc. —Although tbia compound : 
is no* an article ot commerce, the author, preferred, for 1 


the purpose of their investigation, to prepare it from 
p toluidioe by acetylation and nitration, as described by 
Noe!ting and Collin (this Journal, 188 5, 399), hydroly*i« of 
tile nitro-derivative, ditzotisntion of the I't nitro-p-toloidine 
produced, and decomposition of the diazo compound by 
boiling with uleohol. Alter purifying it from the oresol 
which is simultaneously formed, the greater part of the 
product thus obtained distils between 220' and 230° C. t 
ufter solidifying it by freezing, this fraction of tbo distillate 
melts at 16‘ (.', 

Preparation of m-Tolidine.— The nitrotoluene (200 grins.) 
obtained, as described was dissolved in alcohol (200 grots.) 
and treated with line dust (150 grins.), a mixture of a 35 
per cent, solution of caustic soda (30 grins.) aud alcohol 
(30 grins.) being gradually added, followed by a further 
quantity (150 grins.) of zinc dust. The whole was then 
boiled for some time. Hydrochloric acid wsa afterwords 
added until all the zinc, was dissolved. The m-tolidine 
hydrochloride which was formed and which separated out, 
was dissolved in boiling water, and repreoipitated with con¬ 
centrated hydrochloric acid, an 80 per cent, yield of the 
base being obtained. 

Propertir * of m-Tolitline. —From the descriptions given 
by previous observers (A. Goldschmidt, Her. 1878, H 
1 G 2 G ; K. Hiiehka and F. Sclmchtcbeck, this Journal, 188»' 
388; I*. Jacobson and (>. Fabian, Her., 1895, 28, 2558), 
it would seem that the preparations of the base ’used bv 
them were impure. To purify it, the base precipitated by 
caustic soda from an aqueous solution of the hydrochloride 
was extracted with ether, the ethereal solution dried over 
caustic potash, filtered, and the ether removed by distilla¬ 
tion. The m. pt. of the residual base, namely, 87“_88“ 0., 

'VI” not altered by recry atallising from water, alcohol, or 
light petroleum. The base does not, as has previously been 
stated, give a blue coloration with ferric chloride. In 
Other respects its properties are ns they have already been 
described (lor. oil.). To further characterise it, there were 
prepared the picnite, which forms yellow needles (m. pt. 
22.V') soluble with difficulty in water; the xiuc chloride and 
platinum chloride double salts, the former crystallising in 
long, colourless need lea, tho latter in yellow prisms which 
arc insoluble in water. The dicresol formed in small 
quantity by diazotising and boiling the base with water, 
crystallises from benzene in needles, melting at 1 U'C. The 
diacetyl derivative of the base melts at 75' the dibenzoyl 
derivative at 127’ G. The tetruzn derivative gives, when 
combined with naphthionic acid, an orange-yellow, and with 
1.4-nnphthol siilpbonie acid, a red dyestuff. JJoth of those 
exhibit very little affinity for cotton; this is in coulormity 
with Schultz's rule that only those diphenyl bases which give 
red derivatives with naphthionic acid aud violet or blue 
derivatives with naphtholsulphonic acid, are suitable for use 
in the manufacture of cotton-substantitive dyestuffs, while 
wool dyestuffs of value are obtaiued alone from thole 
diphenyl bases which yield orange-yellow compounds with 
naphthionic acid and blue compounds with naphtholsulphonic 
acid.—E. B. 

Para- mid Ortho-.\itrobenzene Sulphonic Acidt. 
TAVoblfuhrt. J. prakt-Chem., 1902,68, [23— 24],555—557. 

A comi akativrlv simple method for preparing the above 
acids is based on Blanksmx’s reaction (this Journal, 1902, 
816). Sodium disulphide is prepared by dissolving 36grms! 
of tho crystalline sodium sulphide in 150 o.c. of hot alcohol, 
and dissolving therein 4-8 grms. of sulphur. The solution 
is then slowly added to a hot solution of 32 grms. of o- or 
p-chloruitrobenzene in 50 c.c. ot alcohol. The corresponding 
dinitrodiphenyldisulphide is thus produced. 

For the oxidation of p-diuitrodiplieuyldisulphide to p- 
nitrobenzene sulphonic acid, 40 gnus, of tho former are 
treated with 100—120 c.c. of fuming nitric acid. After 
the first violent reaction has subsided, the mixture Is heated 
over a small flame for oue hour until solution is complete. 
It ia then diluted with five times its volume of water, and 
the un-oxidised disulphide (about 30—40 per cent, of the 
whole) is removed by filtration. The liquid is evaporated 
several times until the nitric acid is removed, and the 
p-nitrohenxene sulphonic acid is converted into potassium 
salt and recrystallised from water. The oxidation of the 
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ortho body is effected in the mine trey, and is more 
complete than in the esse of the para , the ortho potassium 
salt is crystallised from a mixture of one pait of water with 
four parts of alcohol. 

Para-nitrobenzene sulphonic acid is reduced by the 
electric current in alkaline solution to p-azo-benzene di- 
sulphonic acid, the potassium salt of which occurs as red 
crystals with 2jU s O. On further reduction, the salt of 
p-hydrazobenzene disulphonic acid is produced, crystallising 
in colourless needles, the solution of which is oxidised to 
the azo-compound in contact with air. When p-hydrazo- 
benzene diBulphouic acid is heated with concentrated hydro¬ 
chloric acid, p-azo-bcnzone disulphonic acid and sulphanilic 
acid are produced. 

By the electrolytic reduction of o-nitrobenzene sulphonic 
acid neither an ozo nor a hydrazo compound could be 
isolated, but when the solution was reduced to the latter 
stage and then acidified with hydrochloric acid, the liquid 
soon solidified to a voluminous dark green mass, which 
dissolved in water, giving a green concentrated solution, 
turning blue on dilution, and which was probably a thia/.ino 
dyestuff.—J, F. B. 

Benzidine Derivatives; Certain . . K. Klbs and T. 

Wohlfahrt. J. prakt. Chotu., 1902, 06, [23—24], 558 
—57,-). 

The authors have investigated the properties of ben- 
zidine-m-disidphanic acid , o-tolidine-m-disulphonic acid , and 
m-diamtnobenzidine. Tho two first are prepared by the 
electrolytic reduction of m-nitrobenzene sulphonic acid and 
o-nitrotoluene m-sulphonic acid respectively, and the iso¬ 
merisation of the resulting hydrazodisulphonic acids by 
boiling with dilute sulphuric acid (1:2). »i-J>iamino- 
bensidine is prepared by reducing m-nitraniline electro- 
lytically to diaminohydrazobenzcne, which is then isotnerised 
by pouring its hot solution in acetic acid into fuming 
sulphuric acid. m-Viaminobenzidine is readily ncetylated 
by boiling with acetic acid, the tetracetyl derivative, melting 
at 284“ C., being produced. The tame tetracetyl derivative 
may be prepared by boiling m-diaminohydrazubenzeno 
with a mixture of acetic acid and anhydride. m-Dinminn- 
benzidifle, as a derivate of wi-phenylenediamine, yields on 
diazotisation derivatives of Bismarck Brown. 

o-Tolidine-m-disulphonic acid is readily diazotised, and 
the bidiazo compound is precipitated by acids in the pure 
crystalline state 'The authors have combined this with 
phenols and amines, obtaining dyestuffs which do^notdye 
unmordanted cotton satisfactorily, the colours arc beds and 
browns. o-Tolidine-ra-disulphotiie acid is not ncetylated 
either by acetic acid or acetic anhydride ; its sodium salt, 
however, readily reacts with acetic anhydride, one or both 
of the hydrogen atoms of the two amino groups being 
replaced by the acetyl group. The replacement of the 
diaio groups of the bidiazo derivative of tolidine disul¬ 
phonic acid by halogens, &c. dues not take place satis¬ 
factorily, but the dicbloro derivative has been prepared. 
The properties of benzidinc-m-disnlphonic acid and its 
derivatives have also been studied, and are in every way 
analogous to those of the tolidine compound.—J. F. B. 

English Patent. 

Anthracene Series; Xem Derivatives of the -. H. E. 

Newton. From The Fatbcufubriken vorm. F. Bayer and 
Co., Elberfeld. Eng. Put. 3362, Feb. 10, 1S02. 

Skk Fr. Pat. 318,496 ; this Journal, 1902, 1451.—T. A. L. 

United States Patents. 

Blue [Azo] Dye, and Process of Making Same. A. Wein¬ 
berg and F. Klingemann, Assignors to L. Cassella and 
Co., Fratikfort-on-the-Main. U.S. Pat. 709,186, Sept. 
16,1902. + 

One molecular proportion of aminoacetnaphthalide sul¬ 
phonic acid is diazotised and combined successively with 
two moleoular proportions of Cleve acid, the product is 
again dinzotised, and combined with one molecular propor¬ 
tion of 3 . 5 . 7 -ainino-naphthol sulphonic acid.—T. A. L. 


Yellow Acridine Dye, and Proceu of Making Same. A. 
Weinberg, Assignor to L. Cassella and Co., Frankfort- 
ou-the-Main. U.S. Pat. 709,187, Sept. 16, 1902. 

Acridine compounds of the formula C 1S H„N(NX) 3 , where 
X represents hydrogen or alkyl groups, are heated with 
aromatic amines and formaldehyde. The resulting pioducts 
from Acridine Yellow, formaldehyde and an aromatic 
amine, dissolve in water to yellow solutions, show a green 
fluorescence in alcoholic solutions, and dye tannined 
cotton fast yellow shades.—T. A. L. 

Cyan-methyl Derivatives of Aromatic Amides; Process of 
making —-. Otto J. Graul, Uudwigsbafen-on-Bhine. 
Assignor to Badisehe Anilin und Soda Fabrik, Ludwigs- 
hafen. U.S. Pat. 718,340, Jan. 13, 1903. 

This process for making omega-cyan-methyl derivatives of 
aromatic amino substances consists in treating the latter 
with formaldehyde and an alkali bisulphite, and acting on 
the product thus formed with a cyanide. 

For insiance, omega-cyan-methylaniline may be synthe¬ 
sised b^r adding 93 pints of aniline gradually, with stirring, 
to a mixture of 300 parts of 40 per cent, sodium bisulphite 
solution and 80 parts of 38 per cent, formaldehyde. This 
mixture is boated to about 50” C. for some time, when 150 
parts of 4 per cent, caustic soda solution are added and 
then 70 parts of potassium cyanide dissolved in 300 parts 
of water; the mixture is now heated for two hours at 
40°—50° C. amt then allowed to cool, the oiuega-cyan- 
methylauilinc separating out of the oily layer in a nearly 
pure state.—T. F. B. 

Blue Wool-Dye [Azo-Dyestuff's], and Proeess of Making 
Same. A. Weinberg, Assignor to L. Cassella and Co., 
Frankfort-on-the-Maiu. U.S. Pat. 718,181, Jan. 13, 
1903. 

Diazotised p-amino-acetylalkylaniline is combined with a 
disulphonic acid of 1.8-dihydroxy-naphthalene, the result¬ 
ing product being subsequently hydrolysed. (See Eng. Pat. 
25,781 of 1901 : this Journal, I9t)2, 1451.)—T. A. I,. 

Black Polyazo Dyes [Azn Dyestuffs] ; Process of Making 

-. J. Dediclicn, Assignor to Acticu-Gcsellschaft fur 

Anilin Fabrikation, Berlin. U.S. Pat. 717,550, Jan. 6, 
1903. 

A diazo compound is allowed to react on the mixed disazo 
dyestuff, obtained by combining the tetrazo compound from 
a p-dianiine in acid solution with 1.8.3.6 amiuonaphthol 
disulphonic acid and subsequently coupling tho resulting 
intermediate compound in alkaline solution, with a m-diamine. 

—T. A. L. 

Mired Disazo Dye \Azo Dyestuff], and Process of 
Makiny Same. C. Schraube and YV. VoigtlBnder-Tetzner, 
Assignors to Badisclie Anilin und Soda Fabrik, Eudwigs- 
hafeu. U.S. Pat. 718,028, Jan. 16, 1903. 

One molecular proportion of tetrazotised 1.5-naphthylene 
diamine is combined with one molecular proportion of 
salicylic acid, and the intermediate compound formed is 
then combined with 2.8.6-naphthol disulphonic acid. The 
resulting product dyes chrome-mordamed wool, sliudes 
which are fast to fulling. See Eng. Pat. 9287 of 1900; 
this Journal, 1901, 468.—T. A. L. 

Azo Dye, and Process of Makiny Same. \Y". Voigtlfinder- 
Tetzuer, Assignor to Badisehe Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 718,032, Jan. 6, 1903. 

Diazotised ta-aminobenzene-azo-salicylic acid is combined 
in alkaline solution with 1.4-naphthol sulphonic acid in 
alkaline solution, whereby an azo dyestuff is obtained. 
This azo dyestuff, on treatment with zinc-dust, canstic coda, 
and hydrochloric acid, yields metaphenylene-diamiue and 
p-amino-sslicylio acid, and on suitable treatment with 
stannous chloride and hydrochloric acid, yields 2-amino- 
l-naphthol-4-«u!phonic acid.—T. A. L. 
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Sulphurised Cotton-Dye [Sulphide Dyestuff ], and Process 
of Making Same. I,. Hub), Mannheim, Assignor to 
Badische Anilin and Soda Fabrik, Ludwigshafen. U.S. 
Pat. 718,342, Jan. 13, 1903. 

Thb sodium salt of dinitrobenzene sitlphonio acid is treated 
with sodium sulphide and sulphur, yielding n dyestuff giving 
brown to yellow shades on unmordanted cotton. Thu shades 
are practically unaffected by potassium bichromate and 
noetic acid, and become reddish on suitable treatment with 
nitrous acid and fl-miphthol. The product is insoluble in 
a cold 10 per cent, sodium carbonate solution and is not 
wholly dissolved within one hour by a sodium sulphide 
solution containing 50 grms. of crystallised sodium sulphide 
in 100 c.c. of the solution. (See Kng. Pat. 25,809 of 1901 ; 
this Journal, 1902, 1328.)—T. A L. 

Red Azo Dye. P. Julius, Assignor to lladiscbo Anilin und 
Soda Fabrik, Ludwigshafen. U.S. Pat. 718,350, Jan. 13, 
1903. 

Tub product claimed is the mono-azo dyestuff which, on 
reduction with hydrochloric acid and stanuous chloride, 
yields a - amino- 0 - naphtlml and 2.1.5 - naphtliylamiiic 
disulphonic acid. (See Fr. Pat. 319,989 ; this Journal, 
1902, 1529.)—T. A. L. 

Red Azo Dye. ('. Sehraubo and \V. Voigtliindor-Tetzner, 
Assignors to ltadische Anilin und Soda Fabrik, Ludwigs- 
hafen. U.S. Pat. 718,389, Jan. 13, 1902. 

TkthA/ iills f ii benzidine is combined with p-cresol and 
2.6.8-nnphthol disulphonic acid. (See Kng. Pat. 3375 of 
1902 ; this Journal, 1903, 22.)—T. A. L. 

French Patents. 

Indigo White and Indigo [Indigo Dyestuff*! ; Manufac¬ 
ture of Brominated -. Oie. Par. de Coul. d'Aniline. 

Fr. Pat. 321,002, May 7, 190? 

fxDioo white in paste fonn is treated with bromine. The 
brominated eompouud so formed is converted on oxidation 
into a brominated Indigo.—T. A. L. 

Methylanlhranilir Deters ; Manufacture of -. < ie. Par. 

de Coul. d’Aniline. Fr. l’nt. 321,121, May U, 1902. 

FottMrLMKTHYi.ANTniiA.MUO acid (Fr. Pat. 317,122; this 
Journal, 1902, 9G7) is heated with methyl or ethyl alcohol 
aial sulphuric aeitl, yielding the corresponding esters of 
methylauthranilic acid. The methyl ester so obtained 
melts at 22 J C. and boils at 132” C. under 1-1 mm. pressure, 
whilst the ethyl ester melts at 36° C. Both products form 
colourless crystals having a blue fluorescence.—T. A. I,. 

Azo Dyestuffs ; Manufacture of -. Cie. Par. de Coul. I 

d’Aniline. Fr. Pat. 320,879, liny 3, 1902. 

The monazo dyestuffs obtained by combining a diazotised 
arnino sulphonic acid (naphthionic acid) with 1.8.4-naph- 
thylenediamine sulphonic acid, are converted by the action 
of mineral acids into compounds which appear to be derived 
from 1.8.4-aniinoiiaphtliol sulphonic acids. These products 
will then combine with another molecular proportion of a 
diazo compound, yielding new disazo dyestuffs.—T. A. L. 

Sulphide Derivatives Dyeing Unmordanted Cotton Blue- 
Jilack and Black Shades [Sulphide Dyestuffs ] ; Con¬ 
version of Indophenols into -. Soc. pour Find. Chim. 

u Bale. Supplement, dated April 29, 1902, to Fr. Pat. 
284,387, Dec. 26, 1898. 

Inhophknols are heated with polysulphides at temperatures 
above 100° C.,in a closed vessel or under a reflux condenser. 

—T. A. I,. I 

Sulphide Derivatives of Indophenols in a Pure Stale j 

[Sulphide'Dyestuffs] ; Manufacture of - . Soc. pour j 

Und. Chim. 5 Bale. Supplement, dated April 29, 19fl2, I 
to Fr. Pat. 298,075, March 12, 1900. 

Thb residue, obtained in the manufacture of indophenol i 
sulphide derivatives according to the ehief patent, after 
distilling off the alcohol, is mixed with dry metallic salts, 
preferably alkali salts, or else the residue is dissolved in 
water and the indophenol sulphide derivative is precipitated : 


hy air or other weak oxidiser, suoh as hydrogen peroxide 
or hypochlorites, with or without rite addition of metallio 
salts.—T. A. L. 

Blue Anthracene Dyestuff i Manufacture of a --, 

ltadische Anilin uud Soda Fabrik. Supplement, dated 
April 26, 1902, to Fr. Pat 309,503, March 29, 1901, 

The yellow dyestuff formed by fusing Onmlno-antlira- 
quinouc with uitiminium chloride is only obtained in poor 
yield. The yield is much increased by heating together 
fl-uraino-aiitliruquinono with antimony pentaehloride in 
presence of an indiffereut organic solvent, such as nitro¬ 
benzene.—T. A. U. 

Sulphide Dyestuffs ; Manufacture of Green — — . Klllln 
ami Co. Fr. Pat. 320,701, April 26, 1902. 

(.keen dyestuffs for cotton are obtained by the action of 
sulphur uud sodium sulphide on fi- hydroxy phenyl- thiourea 
or on p-bydroxythiocarbanilide. A subsequent treatment 
with chromium salts renders the shade bluer.—T. A. L. 

Anthracene Series; New Products of the [AnlhraceuttDye- 

stuffs] -. Soc. Anon. <les Prod. F. Bayer, and Co. 

Fr. Pat. 320,821, April 19, 1902. 

A.vriiitAtji iNONK-0 sulphouic acid is heated with primary 
aromatic amines yielding new condensation products suitable 
for the production of dyestuffs. —T. A. U. 

Sulphide Dyestuffs from m-Tolylene Diamine ; Manu¬ 
facture of Direct Colton Yellow -. Manuf. I.you. de 

Mat. Col. Fr. Put. 321,122, May I t, 1902. 

When m-tolylene diamine is heated with about ttvico it* 
weight of sulphur to a temperature not exceeding 220° C., 
it is converted into a brownish yellow mass insoluble in 
most solvents. In order to transform it into a dyestuff, 
this product is heated with a concentrated solution of caustic 
soda or of sodium sulphide at. 1 10°—120" ('., until completely 
dissolved, when, after dilution with water, it is precipitated 
with hydrochloric acid. The dyestuff so formed is readily 
soluble in water in presence of alkali sulphides, and gives 
yellow shades on mimordauted cotton, fast to washing, 
lulling, anil acids. It is almost insoluble in concentrated 
sulphuric acid.—T. A. I,. 

Sulphide Dyestuffs ; Manufacture of Brownish - Orange 

-, Manuf. Byon. de. Mat. Col. Fr. Pat. 821,183, 

May 15, 1902. 

On heating m-tolylene diamine with 2’. limes its weight of 
sulphur to about 250 0., a rapid evolution of sulphuretted 
hydrogen takes place, and the melt becomes solid and 
brittle. After grinding, it is fused with crystallised sodium 
sulphide at 110—120 ( '., aud subsequently heated under 
pressure at 120’C. until soluble in water. The dyestuff 
gives brownish-orange shades on unmordanted cotton, which 
are not altered by treatment with chromates, but become 
brighter hy the action of hydrogen peroxide.—T. A. L, 

V.-PREPARING, BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Enolish Patents. 

Indigo Vat Dyeing. A. \V. l’layne, Stroud, and L, W. 
Macdonald, Skeabost. Kug. Pat. 922, Jan. 13, 1902. 

Ser Fr. Pat. 318,678 of 1902 ; this Journal, 1902, 1532. 

—E. B. 

Treating Warp-Yams, Tapes, and other Narrow Goods 
with Mercerising, Dyeing, Bleaching, or other Liquors t 

Apparatus for -. J. Schneider, Galashiels. Eng, 

Pat. 2524, Jan. 31, 1902. 

Tapes, &c., are treated in a continuous manner with mer¬ 
cerising or other liquors in an apparatus consisting of two 
tanks m combination with feeding, squeezing, and.flagged 
guide rollers. One of the tanks serves • for the 'treatment 
with, e.g., caustic soda-lye, the other for washing purjvotes. 


o 
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United State* Patent. 

Ilyeing Apparatus. J. 0. Obermaier. U.S. Pat. 716,926, 
,Deo. 90, 1902. 

The apparatus consists of a dye-vat fed by a water-supply 
pipe, a reservoir for the dye-liquor considerably above the 
level of the^at, a pipe connecting this reservoir with the 
vat, and a discharge pipe through which the liquor is sucked 
back into the reservoir after use. (See also fing. Pat. 
15,191 of 1900; this Journal, 1901, 1207.)—T. F. B. 

lifting Process. O. Jaeck, Elberfeld, Assignor to Farbcn- 
fabriken of Elberfeld Co., New York. (J.S. Pat. 717,749, 
Jan. 6,1903. 

Textile fabrics, dyed with sulphur dyestuffs, are treated 
with a solution of a neutral sulphite, thus rendering them 
fhst to light, washing, &c., and at the same time rendering 
the shade brighter. 

The fabric may bo treated with a 0'2 per cent, solution 
of sodium sulphite for half an hour at 80’ C., or with a 
1 to • per cent, solution at the ordinary temperature for a 
few minutes.—T. K. B. 

Casein Compound. H. V. Dunham,New York. 

U.S. Pat 717,085, Dee. 30, 1902. 

A casein compound is formed by adding about 2 parts of 
a soluble salt of oxalic acid (such as potassium oxalate) 
and about 15 parts of a salt with an alkaline reaction (e.g. 
borax) to about 100 parts of dry commercial casein; and 
for the process for producing a casein compound adapted 
to form a thin solution, with a comparatively small amount 
of water, salts of oxalic acid are incorporated with the 
casein to be used in the casein solution.—T. II. P. 

Fhkncii Patents. 

Cellulose [in Fibres, Paper , $*c.] ; Superficial Acetylation 

of -• L. Lederer. Fr. Pat. 320,885, May 5,' 1902. 

XIX., page 160. 

Wool and other Animal Fibres; Treatment of -, by 

Volatile Solvents. E. Maerteus. Fr. Put. 320,813, 
April 15, 1902. 

See U.S. Pats. 698,207, 698,208, 698,209, 698,210, and 
698,211 ; this Journal, 1902, 858.—T. F. 11. 

Cotton and other Fabrics; Process for Rendering - 

Incombustible. W. H. Perkin, jiin., and Whipp Bros, and 
Todd, Ltd. Fr. Pat. 321,063, May 12, 1902. 

The fabric is treated with a solution of a salt derived 
from an acid metallic oxide (e.g., sodium stanuate) in 
conjunction with an acid, or uti ammonium salt, or a 
mixture of an acid or alkali with an ammonium salt. 

For example— 

(а) The fabric is treated in a bath containing sodium 
stannate solution of 19° B., 5 parts; sodium tungstate of 
35° B., 5 parts; ammonium chloride of 4° B., 2 parts; 
ammonia, sp. gr. O'880, 1 part; or 

(б) It may be first treated with a solution of sodium 
stannate of 14° B., dried, and subjected to further treat¬ 
ment with a bath of sodium tungstate of 35° B., 5 parts ; 
acetic acid of 7° B., 3 parts, and dried.—T. F. B. 

Indigo Shades on Vegetable Fibres; Process for Increasing 

the Fastness of -. Badische Anilin und Soda Fabrik. 

Fr. Pat. 820,888, May 5, 1902. 

The fabric, after dyeing, is treated with Turkey-Ked 
oil, either alone or (preferably) in conjunction with 
' aluminium salts. 

For example, the fabric is thoroughly soaked in a bath 
containing 10 parts of Turkey-Red oil to 90 parts of water. 
It is then wrung out, dried for 1 iL hours at 50°—70° C., 
passed through a solution of acemte of alumina (6° B.), 
wrung out, and dried, the process being repeated if 
additional fastness is desired. 

The above treatment is said to render the shades much 
faster to washing, and to the action of chlorine, See. 

—T. F. B. 


Vegetable Juices ; Process for Sterilising -, and Utili¬ 

sation [ Mordant ] of the same. W. Beckers. Fr. Pat. 
321,073, May 12, 1902. XVIII. A., page 158. 

Cloth ; A Machine for Printing on -, Kien. Fr. Pat. 

320,086, March 22, 1902. 

The material is conveyed on an endless travelling band, 
having an intermittent action, and is brought in contact 
with an engraved surface. The engraved plate is mounted 
on, a car which is subjected to au alternating movement, 
rising above the material in order to receive the colouring 
material, and then descending till in contact with the 
material, whereby the colour or colours arc printed on the 
latter.—L. G. R. 

Waterproof Coating for Fabrics. A. Molino. Fr. Pat. 

321,185, March 22, 1902. 

Foun successive coats are given to the fabric, the first 
three consisting of linseed oil boiled with 3$ per cent, of 
flake litharge, and mixed with 10 per cent, of ground 
paint of the tint desired. The fourth coat is composed of 
22 per cent, of gum lac dissolved in 78 per cent, of methy¬ 
lated spirit and 2 per cent, of an aniline dyestuff of the 
required shade. Kitch coat is allowed to dry completely 
before the application of the next.—M. J. S. 

VI-COLOURING WOOD, PAPER, 
LEATHER, Etc. 

French Patent. 

Leather ; Process of Dyeing -.. R. Riedcr. Addition, 

dated April 12, 1902, to Fr. Pat. 291,355, Aug. I, 1899. 
See Kng. Pat. 9373, 1902; this Journal, 1902, 1533. 

—L. G. R. 

Marble ; Imitation of -. A. Terribilini. Fr. Pat. 

320,852, May 2, 1902. 

The feature of the method consists in projecting upon the 
surface of water suitable colours for giving the marble-effect 
desired, aud transferring this layer of pigment, by means of 
paper, to the object or material, prepared by paint to receive 
it.—J. YV. H. 

Marble ; Producing Appearance of -, on Glass, Wood, 

4fc. S. Guinet. Fr. Pat. 320,964, May 3, 1902. 

A coatino of paint is formed by brushing on the surface, 
the marble-effect being produced by hand. A special 
medium is used to carry the pigments, dyestuffs, &c., em¬ 
ployed, and consists of sodium silicate, 750 to 500 grms.; 
water, 250 to 500 grms.; gold size, 1 to 10 grms.; to every 
kilo, of pigment.—J. W. H. 

VII-ACIDS, ALKALIS, AND SALTS. 

Ammonia, Liquid ; Manufacture of —. O. Pfeiffer. 

J. f. Gasbcleucht., 48, [I], 1-4. 

Tns annexed figure illustrates the apparatus for the produc¬ 
tion of liquid ammonia from gas liquor, in operation at the 
Magdeburg gas works. The still is provided with reflux 
condenser, and with an arrangement for absorbing the am¬ 
monia. It had previously been found that by boiling gas 
liquor with lime in a reflux apparatus it was possible to 
obtain ammonia absolutely free from hydrogen sulphide. 

The still is capable of working off a charge of 4 cb. m. 
of gas liquor. It is supplied from a store tank at a higher 
level, the contents of which are enriched in ammonia from 
a previous boiling. Steam is admitted through the coil at 
the bottom of the still, and when, later on, crusts of lime 
appear, the steam jacket is put into operation. Until the 
contents begin to boil, the valve in connection with the 
condenser is closed, so that the expelled vapours pass into 
the supply tank, the gaa liquor retaining ammonia, whilst 
carbonic anhydride and hydrogen sulphide escape into the 
chimney. This preliminary heating process is completed 
in about two hours, and when the liquor in the still has 
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reached the boiling point, the inlet to the supply tank ii 
closed, and the requisite amount of milk of lime pumped into 
the still. The valve communicating with tho condenser is then 
opened, and the distillation proceeded with. The separation 
of water and hydrogen sulphide is effected in the reflux 
condenser, aided by a column containing three compart¬ 
ments inserted between the still and the condenser. The 
latter contains 81 tubes, 51 mm. in diameter, and its flow of 
water is. broken by partitions and checks. Its cooling 
offeot is stated to be so perfect, that the ammonia passes 
away in an almost dry condition. On its way to the filters, 
any liquid which may separate is collected in a receiver 
described as “ Intermediate vessel” in the figure. For the 
Reparation of einpyreumatic substances, three charcoal 
filters are employed, the contents of which aro replaced 
every six weeks, the charcoal being revivified in gas 
retorts. Before removing the charcoal, the ammonia 
absorbed thereby is recovered by blowing steam into the 
filters and driving the vapours into the gas-iiqnor still. A 
Roda washer (this Journal, 1900, 244) is inserted between 
the 'filters and the absorptiou vessels to retain traces of 
hydrogen sulphide, and simultaneously act as pressure gauge 
during the distillation and as aspirator when the charge 
has been worked off. The absorption is effected in a vessel 
divided into three compartments, surrounded by u water 
jacket and cooled inside by a cold water worm. The am¬ 
monia is introduced into the bottom compartment, ami 
passes into the other compartments by means of inverted 
U-shaped dip pipes. When the liquid in the lowest vessel 
has been brought to full strength, the contents are emptied , 
and the vessel is re-charged with tbe liquor contained in the 
middle oompartment. The charge iu the top vessel is then I 
transferred to the middle vessel and the top vessel refilled i 
with distilled water. Each distillation, including the pre¬ 
liminary heating, takes from 7 to 7) hours, so that 10 cb. m. 
of gas liquor can be worked off in two shifts, producing 
about 700 kilos, of ammonia of O' 91 sp. gr. (25 per cent. 
NHj). The amount of lime required is 200 kilos., distilled 
water 580 kilos., and steam 5,700 kilos.— 1). B. 

Halogens on Alkalis; Theory of the Action of -. F. 

Foerster and E. Muller. Zeits. f. Elektrochem., 1902, 8, 

[51], 921—926. 

This theory represents the action of halogens on solutions 
of alkalis as the passage of halogen ions into the solutions, 
while a corresponding number of the hydroxyl ions lose 
their charges and disappear. 

In the case of eathions a well-known and analogous action 
is the displacement of copper from its solution by means 
of zinc. According to the electroly tic dissociation theory, 
this is represented as follows:— 

Zn + CV' -» Cu + Zn". 

The corresponding action of the halogens, X, on alkali 
solutions is thus— 

X» + 20H' -► 2X' + (OH)- 

or— 

X 3 + 20H' -» 2X' + H,0 + O. 

Fluorine, however, is the only halogen which acts in this 
way. There is an intermediate stage of the reaction, 
applicable to the other halogens, and according to which 
only one half of the halogen molecule passes over into the 
Some condition, while the other half unites with the dis¬ 
charged hydroxyl to form an electrically neutral compound. 
With chlorine, for instance, the action is— 

CL, + OH' -» Cl' + HOCI, 

and when the hypochlorona acid formed in this way, comes 
into contact with more hydroxyl ions, tho next action may 
he represented thus t— ^ 

HOCI + OH' -» ocr + H s O. 

By the. aotion, therefore, of the halogens, chlorine, 
bromine and iodine, in a solution of an alkali, two inter¬ 
dependent actions occur, viz., X 3 + OH'^iX' + HOX 
and HOX + OH' £ OX' + H,0. 

On completion of the reaction, and if tbe halogen be 
chlorine, there will be, for any given concentration* ' 


i chlorine and hydroxyl, certain definite concentrations of free 
chlorine, hypochlorous acid, and the salt of hypochlorous 
acid, all in equilibrium. Only iu the particular case in 
which the concentrations of the chlorine and of tbe hypo- 
chlorous acid can he neglected docs the ordinary text-hook 
equation, X. + 2MOH — MX + MOX + H s O, apply. 

A peculiarity of the above two acts of substances in 
equilibrium is that an unlimited amount of, e.g., the bypo- 
I chlorous acid and metallic hypochlorite cannot exist side- 
by side. A further reaction takes place between the two, 

I whereby a metallic chlorate is formed (compare this 
Journal, 1899, 272). This formation of chlorate can bo 
represented by the equations— 

2HOX + OX' - OX' 3 + 2X' -s 2H- 

and— 

2X' + 2H- + 20X' = 2HOX + 2X'. 

The remainder of the paper contains an application of 
the law of mass action to these particular cases, and of a 
discussion thereon, with special reference to the halogen 
chlorine.—J. S. 

Iodine ; Action of -, on Alkalis. F. Foerster anil 

K. Gyr. Zeits. f. Elektrochem., 1903, 9, [ 1 ], 1—10. 

Tim authors describe a number of experiments, the results 
of which show that, in general, tbe action of iodine is 
similar to the action of chlorine aud bromine on alkalis, 
and is in agreement with tbe theory' of the action of the 
halogens on alkalis given by Foerster and Midler. (See 
previous abstract. See also It. L. Taylor, this Journal, 
1900, 385; J. Clrcm. Soc., 1900, 725.)—.!. 8. 

Calcium Phosphates; Decomposition of - by Ammonium 

('itrate Solutions. K. Zulkowski and F. Cedivoda. 
Chem. Ind,, 26 , [-], 27—33. 

Thu solution of these phosphates depends on the formation 
of normal or acid calcium ammonium citrates, of which 
only the acid salts are stable. The normal dicalcium 
ammonium dicitrate is but slightly soluble, and its solution 
soon deposits triculcium dicitrute, triammonium citrate 
remaining. Calcium tetrammoniuia dicitrate is very 
soluble, but in solution gradually dissociates, first forming 
dicalcium ammonium dicitrate, aud ultimately tricalcium 
and triammonium citrates. 

Dicalcium Phosphate. —Triammouium citrate dissolves 
this salt, forming an acid ammonium phosphate and 
calcium tetrammoninm dicitrate. The reaction is rever¬ 
sible, so that a large excess of the ammonium citrate is- 
needed for complete decomposition. Diammouium citrate 
dissolves dicalcium phosphate, forming an acid ammonium 
phosphate, and an acid calcium ammonium dicitrute. 
Mouammonium citrate also dissolves it, converting it into 
j the soluble monocalcium phosphate (“superphosphate,") 

| and forming an acid calcium ammonium dicitrate. No 
I excess of the acid ammonium citrates is needed ; solution 
! of the diealoium phosphate is complete when the theoretical 
j amount has been added. 

j Tricalcium Phosphate. —This salt is dissolved by tri 
ammonium citrate, with formation of triammouium phos¬ 
phate and calcium terranamonium dicitrate. The reaction i» 
reversible, and needs for completion a large excess of the 
ammonium citrate. Tricalcimn phosphate is also dissolved 
by diammouium citrate, forming acid ammonium phosphate 
and acid calcium ammonium dicitrate, and by monammonium 
citrate, forming “superphosphate” and acid calcium am¬ 
monium dicitrate. It is attacked with difficulty by any of 
these citrates, and even with the acid salts a large excesB is 
necessary. Its solubility is too great, however, to allow of 
its separation from dicalciam phosphate by means of any 
of the ammonium citrates. 

Tetracalcium Phosphate.— This salt is rapidly and com¬ 
pletely dissolved by diammoninm citrate, forming an acid 
ammonium phosphate and an acid calcium ammonium 
dioitrate, and less rapidly,but completely, by monammonium 
citrate, to “ superphosphate ” and an acid calcinm ammonium 
dicitrate. 

It seem* probable, from the great solvent power of 
diammoaium citrate, that this substance might with advan- 
— v- ft m» mtrio act A in tbe valnntinn of 
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JQUENAIi AND PATBNT LITBaASOTEE,—Ofc IX. 


Thomas• neat. The greeter solabtlisy at di- end tetra-ij 
calcium phosphates than 1 of' tricdloium phosphate in acid j 
substances (carbonic‘acid, vegetable acids, &c.) is probably j 
due to differences in constitution, the calcium in the, . 
tricalcium salt forming the nucleus of tbo molecule, and . 
being thus less exposed to the attacks of solvent agencies. I 
The conversion of tricalcinm phosphate into more easily 
assimilable phosphates, usually effected by sulphuric acid, 
•can also be effected by heating with imej the preference 
•to be given to one or the other method depends entirely on 
■cost and convenience.—J. T. I). 

Iron; Nitrogen-car ryiny Action of - [•Synthesis of 

Cyanides], E. THuber. Chem. Iud., 26, [2]• 26—27. 

\iTiiooEN, calcined soda, or potash, and finely-divided iron, 
are heated to redness in an iron gun-barrel. The best yield 
•of cyanide was obtained from nine parts of sawdust soaked 
with a solution of three parts of calcined soda in water and 
Chen thoroughly charred, and one part of commercial 
reduced iron. The best temperatures were found between 
a dull and medium red-heat. On the average, 10 per cent, 
of the soda used was converted into sodium cyanide; but 
•in some cases the yield was as high as 25 per cent.- .1. 1. D. 

English Patents. i 

J '/lionoc. and other Chemical Prorlucts [Sulphuric An¬ 
hydride] ; Apparatus and Process for the Manufacture 

of -. 0. Dieftenbacb, Darmstadt, Germany. Eng. 

Pat. 2(5,537, Dec. 28, 1901. 

'An this modification of the Deacon process, the air only, or a 
part of it, is heated, and is then mixed with the hydrochloric ! 
acid gas before its introduction into the apparatus. The 
reaction is carried on “in an apparatus or system of ( 
apparatus so arranged that the region of highest reaction 
and maximum temperature tvhicli travels onward in the 
direction or the gaseous current, shall always travel in the 
same direction in a closed cycle, and so continually return 
to (he initial point of departure.” The mixture of chlorine 
and steam is only allowed to pass out of tho apparatus at 
places where it has become so cool that it no longer contains 
any volatilised copper salt. (Similarly acting apparatus is i 
■claimed for use in the contact process for manufacturing • 
sulphuric anhydride.—E. S. 

Hydrocyanic Acid from Gases j Recovery of ——. W. Feld, j 
Honuingen-on-Jihiue. Eng. Pat. 20,390, Dec. 21, 1901. 

The ga6es containing hydrogen or ammonium cyanide are 
jiassed into water holding in solution or suspension, liases 
or alkaline salts, which solution is afterwards acidified and 
•distilled. An iron salt or oxide can only he used when 
hydrogen sulphide is not present.—T. V. 11. 

Pyritous Minerals; Roasting -. H. II. Lake, London. 

From G. Karabaldiui, Grosscto, Italy. Eng. Pat. 2402, 1 
Jan. 29, 1902. 

The temperature is kept down during the roasting of the 
pyrites in columns, so that the copper remains as sulphate, 1 
nearly free from iron sulphate, and the sulphur dioxide is 
diluted as little as possible with atmospheric gases.—E. 8. 

United States Patents. 

Sulphuric Anhydride; Making --• A. Clemm, Mann¬ 

heim, Germany. U.S. Pat. 716,985, Dec. 30, 1902. 

■See Eng. Pat 15,151, July 22, 1899; this Journal, 1900, 
442.—E. S. 

Metal) Reducing ——, and Making Metallic Hydroxides. 
If. S. Bluckmore, Mount Vernon, N.Y. U.S. Pat. 717,828, 
Dec. 80, 1902. | 

Mixtures or compounds, Buch as sodium plumbate, are 
dhegted with hydrogen or other reducing gas, whereby the 
more electro-negative metal is reduced and the bydroxide 
•of the alkali-metal is formed-, A continuous process for the , 


production of sodium hydroxide is described, in which, when 
the one oharge of hydroxide is removed, sodium carbonate 
is added, and a stream of oxygen pasted through the 
mixture. Sodium plumbate is thus re-formed and more 
sodium hydroxide may then be produced.— W. G. M. 

Cobalt Ammonium Salt s Process of Making —. H. A. 
Frascb, Hamilton, Canada, U.S. Pat. 717,183, Dec. 80, 
1902. 

See Eng. Pat. 19,038, Sept. 24,1901; this Journal, 1902,862. 
Also Eug. Pat. 19,035, Sept. 24, 1901 ; this Journal, 1908, 
253.—E. S. 

Hydroyen Sulphide; Method of Making Pure —, from 
Furnace Gases. W. 0. Waring, Tyrone, l*a., U.S.A. 
U.S. Pat. 718,556, Jan. 13, 1903. 

Soi.i'iii'it dioxide is absorbed from the gases by “ a strong 
solution of sodium sulphite,” ami tho resulting sodium hy¬ 
drogen sulphite solution is treated with barium carbonate. 
The carbon dioxide evolved, i- stored, and tho barium sul¬ 
phite obtained, “ is reduced to barium sulphide by calcination 
with coal,” which is then decomposed by tho carbon dioxide 
from the previous reaction, an as to produce hydrogen 
sulphide.—M. J. S. 

French Patents. 

Hydrochloric Acid; Making- ——. General Chemical Co. 
Fr. Pat. 320,771, April 29, 1902. 

See U.S. Pat. 698,704, April 29, 1902; this Journal, 1902, 

772. —K. S. 

Cyanides; Manufacture of Alkali -. J. I). Darling 

and 0. L. Harrison. Fr. Pat. 320,667, April 25, 1902. 

See Eng. Put. 9005, April 23, 1902 ; and U.S. Pats. 
698,462-3-4, April 29, 1902 ; this Journal, 1902, 1077 and 

773. —E. S. 


IX-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Knolisu Patent. 

Stone; Improved Artificial -. K. S.Dhondy, Bombay. 

Eng. Pat. 17,369, Aug- 7, 1902. 

Sand, and stone moistened with dilute sulphuric acid, are 
mixed, and subjected to a bath of farinu digested with 
cuustic potash solution. To tho mixture, about 2 per cent, 
of its weight of plaster of Paris is added ami the mass is 
stirred in water, and laid down in a plastic state, or made 
into tiles or bricks.—E. S. 

United States Patents. 

Fireproof Composition for Use on Wood. G. Illcnio, New 
York. U.S. Pat. 716,660, Dec. 23, 1902. 

The mixture consists of alum, l lb.; potash, J lb.; “ liquid 
glass,” 4 pint; whiting, 2 lb.; water, 1 gall.—J. W. If. 

Artificial Stone; Process of Finishing -. W. Black 

and H. S. Richards, Chicago, HI. U.S. Pat. 716,371, 
Dec. 23, 1902. 

Artificial stone, composed of cement and particles of 
natural stone, is treated with a solution of hydrochloric 
or other acid, washed, immersed in carbonate of soda 
solution, and again washed.—J. W. 11. 

Stone, Artificial, frc.i Method of Manufacturing Red 

Aggregates for Use as -. H. W. C. K. Dyson, 

London. U.S. Pat. 716,689, Dec. 83, 1902. 

See Eng. Pat. 17,540 of 1901; this Journal, 1902, 1189. 

—A. 8*' 

French Patent. 

Tar Compositions [ for Coating Wood, £c„ and for 

Paving] i, Making -- F. G. Warren. Fr. Pat 

320 , 888 , April 23, U02. III., page 189. 
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X.—METALLUEGI. 

Iron i . Influence of Iht Chemical Composition on the 

Strength of -. J. A. Brinell and A. Wahlberg. Stahl 

u. Eisen, 23,' 295 — 1297. Chem.Centr, 1903,1, [2], 99. 

The author* made experiment* to determine the power of 
iron and itecl to resist shocks at the ordinary and at 
a lower temperature (+ 30° C. and —24° to —26° C.). 
The test- pieces of ingot-iron, Borne of which were notched, 
were rolled hot, and afterwards some were heated to red- 
nets and others were quenched. The power to resist shock 
decreased greatly with increasing carbon-content, even with 
the tempered samples. Material rich in silicon is much 
more resistant in the untempered condition than material 
poor in silicon, especially at the low temperature; with the 
tempered material, the reverse is the case. Samples con¬ 
taining manganese, when in the untempered condition, show 
a decrease in the power to resist shock, with increasing con¬ 
tent of manganese, whilst in the tempered condition, the 
power of resistance increases. A sulphur content of O'15 
and O'56 respectively, had no injurious influence on the 
power to resist shock, owing, probably, to the high content 
of manganese of the samples in question. Cooling to from 
—24° to —26° C., caused a strong decrease in the power of 
resistance (about 32 per cent, in the case of the notched 
samples, and about 24 per cent, in the case of the others). 
The injurious influence of cooling diminishes with increasing 
carbon-content. The strength of the untempered material 
is affected by cooling much more than that of the tempered 
material. In all cases, the metal was rendered more capable 
of resisting shock by quenching it and then allowing it to 
stand in the quenching liquid (at 550° C.). (See also this 
Journal, 1902, 1330.)— A. S. 

Cast Iron ; Strength of -. 11. Osann and Outerbridge. 

Stahl u. Eisen, 1902, 22, 1237. Chem.-Zeit., 1903, 27, 
[3], Rep. 14. 

The strongest cast iron is cold-blast charcoal pig-iron con¬ 
taining the maximum of carbon and the minimum of 
silicon, manganese, phosphorus, and sulphur. Iron cast 
direct from the blast-furnace is superior to that which has 
been remelted in the cupola, because it takes up oxygen in 
the latter process. Manganese, however, is useful as a 
deoxidising agent. Grey iron is weakened by heating; it 
is never so treated to improve its strength, but rather to 
remove internal strains. White and mottled iron tend to 
give a dull grey fracture after heating.—W. G. M. 

Nickel-Iron and Nickel-Iron-Carbon Alloys < Properties 

of -. Stahl u. Eisen, 23, 1287—1292. Chem.Centr., 

1902,1, [2], 100. 

Examination of Nickel (Wedding).—Wrought and cast 
nickel of varying purity show no appreciable difference 
with respect to its coefficient of linear expansion. The elec¬ 
trical conductivity of cast nickel is not altered by forging. 
Cast nickel containing 1'22 percent, of manganese shows 
greater tensile strength and extensibility than pure nickel. 
On forging, the tensile strength and extensibility increase 
in both cases, but to a greater degree with the pure nickel, 
so that eventually the two materials have approximately the 
same mechanical properties. 

Nickel-Iron Alloys (Rudeloff). — The alloys (of the cal¬ 
culated composition, 0, 0-5, 1, 2, 3, 4, 5, 8, 16, 30, 60, 95, 
and 100 per cent, of nickel) were prepared by fusing together 
nickel free from manganese and very pure iron (99'71 per 
cent. Fe), with the addition of some magnesium or aluminium. 
With amounts of nickel up to 16 per cent., the coefficient 
of linear expansion of the cast specimens decreases, but 
with greater amounts of nickel, again increases, till, with 
98 per cent, of nickel, it is greater than that of iron. 
The strength at first increases nearly proportionately with 
the amount of nickel, whilst the malleability decreases. 
The alloy with 8 per cent, of nickel shows the greatest 
tensile strength. The resistance to compression and the 
shearing strength are highest, and the malleability lowest, in 


the case of the alloy with 16 per cent, of nickel. The alloy 
with 80 per cent of nickel cannot be forged. 

Nickel- Iron-Carbon Alloys .—On fating together nickel, 
the purest possible iron, steel rich in carbon (2’S3 per cent, 
of C and 0*227 per cent, of Mn), and suitable amounts of 
wood charcoal, it was found that loss of carbon during 
fnsion and casting ouly occurred when the amount present 
exceeded 1 per cent. With increasing amounts of nickel, 
the power of taking np carbon decreases, whilst the 
tendency for the carbon to separate aa graphite, increases ; 
this teudency is noticeable with very small proportions 
of carbon. Wiih a constant percentage of nickel, the 
strength of the alloy becomes greater with increasing 
amounts of carbon up to a definite limit (about 1 per cent, 
of carbon), and then becomes smaller again. The amount 
of graphite is of importance; when this increases, the 
extensibility of the alloy becomes greater, but the strength 
smaller. With a constant proportion of carbon (entirely 
chemically combined), the strength increases and the 
malleability decreases with increasing amounts of nickel, 
up to 8 per cent, of the latter; with greater amounts of 
nickel, the reverse is the case. (See also this Journal, 
1894, 955; 1896, 905; 1899,48; 1901, 127 and 1217.) 

—a. a 

Pig-Iron for Casting Purposes; Selection of -. G. 

Dillner. Oesterr.-Zeits. f. Berg- u. Hiittenw., 1902, 50, 
670. Chem.-Zeit, 1903, 27, [3], Rep. 14. 

The danger of judging a pig-iron by fracture only is pointed 
out, and the work of Simmcrsbach, Muller, and Keep is 
referred to. The pig-iron which best resists acids contains 
1 per cent, of Si, 0-5 per cent, of P, O'05 per cent, of S, 
and 8 per cent, of C. The strongest pig-iron, breaking 
with a load of 28 kilos, per sq. mm. [17 •§ tons per sq. in.], 
contained 0-9 per cent, of Si, 0‘3 per cent, of Mn, 2'5 per 
cent, of graphite, and O'65 per cent, of carbon (combined). 

—W. G. M. 

Manganese Ore as a Desulphurising Agent in the Martin 
Process. A. Riemer. Stahl u. Eisen, 1902, 22, 1357. 
Chem.-Zeit, 1903, 27, [3], Rep. 14. 

A diversity of opinion exists as to desulphurisation in the 
Martin furnace, and it is usual, therefore, to employ a pig- 
iron containing less than 0 • 1 per cent, of S. Carbon, metallic 
manganese, and slags containing lime and ferrons oxide act 
as desulphurising agents. The author, working two charges 
similar to one another, excepting that one contained man¬ 
ganese ore and the other did not, found that the elimination 
of sulphur was far greater in the case in which the manganese 
ore was used. A reduction of maDganese was observed. 
The lime and ferrous oxide slags act only slightly, or with 
the assistance of carbon and manganese ; moreover, they do 
not expet the sulphur, but only store it up, so that it returns 
to the bath again when the manganese and carbon are no 
longer present in sufficient quantity. It is shown that under 
certain conditions a pig-iron containing 1 per cent, of 
sulphur may be made to yield an excellent steel. 

—W. G. M. 

Slag; Constitution of Blast Furnace -. K.Zulkowski. 

Oesterr. Berg- u. Hiittenw, 1902, 50, 647, 667. Chem.- 
Zeit, 1903, 27, [8], Rep. 14. 

Silicic acid has the tendency to form metnsilicates. 
Alumina and other sesquioxides hare the power to act as 
acids. In classifying slags, it is advisable to determine the 
degree of saturation, which is expressed by the quotient 
obtained by dividing the number of acid molecules by that 
of basic molecules.—W. G. M. 

Bronze Rich in Tin ; Specific Gravity of a ——. W. 
Stahl. Berg-u. Hilttenm.-Zeit, 41, 618. Chem.Centr., 
1908,1, [2], 99. 

A brokzx, smelted from waste scrap rich in copper and tin, 
had the following composition :—Copper, 65'0; tin, 33*9; 
lead, 0*7; and zine and iron, 0-4 per cent. It was white 
and brittle, and bad the sp. gr. at 21 • 5° C, of 8 • 896. The 
calculated specific gravity is 8*404.—A. 8. 
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English Patbkt. 


Copper Ore, Method, of Treatmg -- O. Wcting- 

. honse, London. From W. J. Knox, Allegheny, Pa., 
U.8.A. Eng. Pat.2805, Fob. 4, 1902. 

See Fr. Pat. 318,848, Feb. 4, 1908; thi« Journal, 1902, 
1457.—E. S. 


Ukited States Patbbts. 

Ore-leaching Apparatus. 3. Ilrown, Tonopah, Nev. 

IJ.S. Pat. 709,135, Sept. 16, 1902. 

The apparatus comprises a tank for containing water or j 
other liquid, to which is connected a vertical column sur- i 
mounted bv a hopper to receive the ore pulp. The column t 
has a series of chambers, one above the other, with a ' 
hooded valved outlet to each, the ball valves being con¬ 
trolled by electro-magnets, suitably connected, in such 
wise as to simultaneously effect the closure of one valve 
and the opening of the next one,ami vice versa, alternately. 

Ores ; Treating -- K. Theisen, Baden, Germany. 

IJ.S. Pat. 709,527, Sept. 23, 1902. 

Kkk Eng. Pat. 12,693, June 21, 1901 ; this Journal, 1902, | 
904. Compare also U.S. Pat. 704,593, July 15, 1902; 
this Journal, 1902, 1322.—E. S. 

Ores i Treating -. J T. Jones, Iron Mountain, Mich. 

U.S. Pat. 717,864, Jan. 6, 1903. 

The ore in the condition of pulp is placed in a closed cylin¬ 
der, which can be rotated, and has curved extensions from 
ts inner sides. A “ leaching fluid of leaser specific gravity 
s superimposed upon ” the ore, so that on rotating the 
cylinder, portions of the ore are carried upward and released 
above the body of leaching fluid, which latter is simulta¬ 
neously conveyed below the surface of the mass of ore. 

—E. S. 

Ores [of Precious Metals ] ; Method of Reducing -. 

S. C. C. Currie, Assignor to W. Courtenay, both of New 
York. U.S. Pat. 718,099, Jan. 13, 1903. 

The powdered ore is subjected in a closed vessel to the 
action of hot air, or of a “ hot gaseous compound contain¬ 
ing oxygen,” with or without, steam, at such a temperature 
as to render some of the salts in the ore solub.e in water ; 
the soluble matter is then washed away with water, and the 
process is repeated at a higher temperature, with or without 
an intermediate treatment with caustic alkali solution, 
washing, and roasting. Compare U.S. Pat. 690,361 ; this 
Journal, 1902, 350.—E. S. 

Gold and Silver ; Apparatus for Treating Pulverised Ores 

of -. 1). C. Boley, Chicago, 111., Assignor to H. Block, 

Pekin, Ill. U.S. Pat. 709,593, Sept. 23, 1902. 

The finely-divided ores are “treated by filtration” in a 
rotating barrel, having around its inside surfaco a series of 
chambers separated from the interior of the barrel by 
filtering fabric. Means are provided for automatically 
inducing a vacuum in the ohambers during a portion of the 
rotation, and for producing an air - pressure backward 
through the filter fabric at a different time. Each chamber 
has two outlet pipes, so that the liquid conteuts will flow 
out, whatever position in the vacuum zone the chamber may 
occupy during the rotation of the barrel.—E. S. 

Precious Metals i Separating -, from their Ores. F. B. 

Carpenter, Deadwood, S.D., Assignor to J. H. Berry, 
Detroit, Mich. U.S. Pat. 718,087, Jan. 13, 1903. 

Dev gold- and silver-bearing ores, composed mainly of 
earthy elements, are smelted without the addition of lead- 
or matte-forming material, but with sufficient basic material 
to form a slag, and with insufficient fuel to effect any 
material reduction of the contained metals. The fluid mass 
is then brought into contact with a molten bath of lead. 

—E. S. 


Metals i Separating Precious -, from Ores. F. R. 

Carpenter, Denver, Col., Assignor to J. H, Berry, Detroit, 
Mich. U.S. Fat. 718,088, Jan. 18, 1903. (Soe pre¬ 
ceding abstract.) 

The iron matte containing precious metals is brought into 
contact with molten lead, and subjected to an oxidising 
atmosphere; or lo an agent eapahle of reducing a portion 
of the contained iron sulphide.—K. 8. 

Precious Metals ; Recovering -, from Mattes contain¬ 

ing them. F. R. Carpenter, Denver, Col., Assignor to 
J. H. Berry, Detroit, Mich. U.S. Pat. 718,089, Jan. 13, 
1903. 

I Ikon is dissolved in the molten mattes containing precious 
1 metals, obtained as described ill the two preceding abstracts, 
and the mixture is subjected to a bath of molten lcad^. 

—E. S. 

Aluminium ; Purifying of —■ E. L. Anderson, Assignor 
to J. A. Gilliam, both of St. Louis, Mo. U.S. 1 at. 
716,977, Dec. 30, 1903. 

The aluminium ir treated witli hydrofluoric acid, and the 
gas generated on the surface continuously removed there¬ 
from, or the metal is treated with a mixture of calcium 
fluoride, nitric acid, and a chromate.—W. G. M. 

Copper; Extracting -, from its Ores. A. von Gcmet, 

London. U.S. Pat. 717,565, Jan. 6, 1903. 

The process consists in continually passing the ore (oxide* 
and carbonates) in the form of pulp through a trapped inlet 
to a covered launder inclined at such an angle to the 
horizontal that the pulp will travel slowly downwards. The 
launder is provided with trapped outlets and gas inlet and 
exhaust valveB. A current of sulphur dioxide gas, mixed 
with air, or of the gas in solution, is continuously passed 
through the launder, in a direction contrary to the flow of 
the pulp, and tho copper sulphite solution produced, is 
received in settling tanks.—E. S. 

Zinc I Reducing -, from its Oxides, #c. W. Sohulte, 

Limburg, Belgium. U.S. Pat 718,222, Jan. 13, 1903. 
See Fr. Pat 318,265 ; this Journal, 1902, 1457.—K. S. 

Zinc i Method of Extracting [as Zinc Sulphide] -. 

\V. G. YVnring, Tyrone, Pa., 1J.S.A. U.S. Pat. 718,554, 
Jan. 13, 1903. 

Zinciferous ores or products (natural mine waters, &c.) 
are leached with water containing 1 • 5 per cent, of sulphuric 
acid or other mineral acid, in which iron salts may be 
present. Ores may be treated in situ, and the solution be 
pumped from the mine. The solution is stirred with zinc 
sulphide or a soluble sulphide to precipitate metals of the 
silver and copper groups, and the clarified liquid is then 
treated with hydrogen sulphide and heated to 150 —180 I 1 . 
The zinc separates as sulphide, and the regenerated mineral 
acid can be used again.—M. J. 8. 

Cementation; Process of -. A. Frank, Charlottenburg, 

Germany. U.S. Pat. 718,335, Jan. 1 J, 1903. 

The metal to be cemented is subjected to the action of a 
mixture of acetylene and an oxide of carbon, heated to a 
temperature sufficiently high to separate the carbon from 
the mixture.—li. S. 


Soldering Sticks; Composition for Making -- O. 

Flanigan, Boston, Mass. U S. Pat. 717,833, Jan. 6, 
1903. 

Tub composition is a mixture of j lb. of spermaceti, Jib, 
of mutton tallow, and J oz. of acetic acid.—K. 8. 

Enamelled Metal Plates; Manufacture of —-. D. 

Wieser, Assignor to II. Sulzbaoh und Co , Zurich, 8wit- 
zcrland. U.S. l’at 709,530, Sept. 23, 1902. 

Smooth rolled metal plater ore coated with a mixture of 
zinc-white and oil-varnisb, dried, coated with greasy lacquer 
! colour, and again dried. They arc then ground do l by 
i mimice and water, aud are printed with permanent colours, 
| and when dry are re-coated with greasy copal lacquer, and 
; finally dried.—E. 8.. 
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Furnaoet Oxidising ——. J. E. Greenawalt, Denver 
Col. U.S. 717,093, Dec. 80,1902. 

Ik a stack oxidising furnace, two or more shaft-compart¬ 
ments and a dust-chambsr|COmpartment are provided with 
means to elevate the ore from the bottom of the former and 
the dust from the bottom of the latter, and to distribute 
them at the top of one of the shaft-eempartments. Hori¬ 
zontal conveyors and externul elevators are used for the 
purpose. A combustion chamber and air-heating chamber 
with dampers and valves arc also provided.—W. G. M. 

Fuench Patents. 

Steel i Process for Deoxidation and Decarburisation of 

Liquid -. Soc. Electrometall. l''rau<;aise. Fr. Pat. 

820,682, April 25, 1902. 

An agglomeration of carbon and iron or other metal filings, 
termed by the patentee 11 carburite ” is added to the liquid 
steel. The mixture may be agglomerated with resin and 
then boiled ; it must be sufficiently dense to sink through 
any slag there may be on the steel bath, and remain in 
contact with the metal.—W. G. M. 

Iron, Steel, and other Metals s Silvering or Gilding of -. 

Miss J. Schiele, hr. Pat. 220,696, April 26, 1902. 

See Eng. Pat, 9438 of 1902 j this Journal, 1902, 917. 

—VV. G. M. 

Blast Furnace. W. E. Hanues. Fr. Pat. 321,087, 

May 13, 1902. 

See Eng. Pat. 10,929, of 1902 ; U.S. Pat. 712,374 of 1902 ; 
thia Journal, 1902, 1141.—VV. G. M. 

Furnaces ; Metallurgical -. J. A. Hunter. Fr. Pat. 

321,170, May 12, 1902. 

See Eng. Pat. 10,353 of 1902 ; U.S. Pat. 699,759 of 1902 ; 
this Journal, 1902, 977.—VV'. G. M. 

j Bronze Colours i Granulation of Metals or Alloys for the 

Manufacture of -. llrouzc Farbwerke Act. Ges. 

vorrn. C. Scblenk. Addition to Fr. Pat. 289,827 of 
June 12, 1899. XIII. A., page 150. 

Sheet Metal; Producing Multicolour Impressions on -, 

with “ Moirec Mftallique ” Effects in Parts. F. Krokert 
' et Cie. Fr. Pat. 320,733, April 28, 1902. 

Those parts not needing a “ moirec ” effect arc printed 
first, and thus protected from the action of the acid bath 
UBcd later.—J. \V. H. 

Alkali Metals; Preparation of ——. Cbem. Fabr. 
Griesheim-Elektrou. Fr. Pat. 320,815, April 15, 1902. 

A mixture of alkali fluoride and aluminium is heated 
in a suitable vessel, from which the reduced alkali 
metal is distilled off. The residual double fluoride of 
aluminium and alkali metal is treated with caustic alkali or 
alkali carbonate, whereby alkali metal fluoride is regenerated 
for further treatment. (See also U.S. Pat. 710,493 i this 
Journal, 1902, 1333.)—VV. G. M. 

Washing Apparatus f Gold, v Vr.] for Analytical Purposes. 
G. de Krivochapkiue. Fr. Pat. 321,019, May 19, 1902. 
XXIII., page 165. 

• XI-ELECTRO-CHEMISTRY AND 

ELECTRO-METALLURGY. 

(A.)—ELECTRQ-CHE5rftf&rRY. 

Electrolytic Bleach for Paper Pulp. A. Neuberger. 
XIX,, page 159. 

‘ Electrolytic Bleaching of Paper Pulp. U. J. Dorenfeldt. 
XIX., page 160. 


Leadfrom Manganese ; Separation of ——, by Electrolysis. 
A. F. Linn. XXIII.‘, page 166. 

Mercury ; Electrolytic Determination of -. F. Glaser. 

XXIII, page 188. 

Cobalt and Nickel Solutions; Behaviour of -, at the 

Anode during Electrolysis. A. Coehn and M. Gl&ser. 
XXI11., page 166. 

English Patent. 

Insulating Material; Improved ——, and Mode of Manu¬ 
facture of same. V. Karavodine, Paris, Eng. Pat. 
20,363, Dec. 24, 1901. 

See Fr. Tat. 319,264 i this Journal, 1902, 1539.—M. j. S. 
United States Patents. 

Secondary Buttery. \\\ Morrison, Assignor to K. Upton, 
Chieugo. U.S. Pats. 717,107 and 717,108, Dec. 30, 1902. 

A battery is claimed in which fluorine, us hydrofluoric 
acid, is present, either as an ingredient of the paste formed 
on one of the elements, or as a component of the electro¬ 
lyte. (Sec also U.S. Pat. 711,997; this Journal, 1902, 
1540.)—F. H. L. 

Battery ; Electric -. H. Halsey, New York, Assignor 

to Halsey Electric Generator Co, Jersey City, N.J. 
U.S. Pat. 717,394, Dec. 30, 1902. 

One or both elements of a battery are continuously brushed 
by means of brushes travelling at. variable speed. The 
electrolyte is freed from precipitates by circulating the 
solution so that it comes in contact with a collector. 

—VV. G. M. 

Electrode for Storage Batteries. [Lead Crystals .] 
I,. Paget, Assignor to C. Coster, both of New York, N.Y. 
U.S. Pat. 717,607, Jan. 6, 1903. 

The electrode consists of a scries of small interspaced 
plates, each consisting of a thin corrugated plate of com¬ 
pressed finely-divided lead, or of compressed arborescent 
crystals of metallic lead on which is deposited a thiu sheet 
of peroxide of lead, each plate being surrounded by a frame 
of elastic nou-eoudueting material.—G. II. It. 

Electrodes ; Method of Preparing Storage Battery -. 

L. l’agct, Assignor to C. Coster, both of New York. 
U.S. Pat. 717,608, Jan. 6, 1903. 

The plate described in the preceding patent is prepared by 
pressing finely-divided lead, or arborescent crystals of lead, 
into a thin corrugated plate, and depositing on it a thin 
shell of peroxide of lead, after whicli tho plate is formed 
electrically into a storage battery oxygen electrode. 

G. H. R. 

Electrode; Storage Battery —— . [Bi-Polar.] L. Paget, 
Assignor to C. Coster, both of New York. U.S. Pat. 

717.609, Jan. 6, 1903. 

The electrode consists of a thin lead plate, coated on 
opposito sides with successive thin layers or films of finely- 
divided lead, compressed approximately to tho density of 
sheet lead, the density of the coatiugs increasing from the 
surface inwards.—G. H. R. 

Battery ; Storage -, and Method of Preparing Elec¬ 

trodes therefor. [ Bi-Polar Electrode-'] L. Paget, 
Assignor to C. Coster, both of New York. U.S. Pat. 

717.610, Jan. 6, 1903. 

The bi-polar electrode described in tho preceding specifica¬ 
tion, is formed by compressing finely-divided lead to a 
density substantially that of sheet lead, and passing' a 
forming or charging current from one faoe to the other 
through the plate thus formed, and through a suitable 
electrolyte oh the' opposite faces of the plate, Ae compressed 
lead constituting the sole conducting connection betweeta 
the opposito sides of the electrode.—G. H. R. 
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Fubsoh Px**«ts. 

Insulating Electrical Bodice with a Brittle and Pulverised : 
Insulating Material and a Bituminous Substance ; Process 

of Manufacturing -. La SociSte Pyrisolith, Paris. 

Fr. Pat. 320,675, April 25, 1902. 

Sek Eng. Pat. lo,083 of 1902; thia Journal, 1902. 1282. 

—G. H. It. j 

Cement; New Depolarising -, jar Electric Batteries. 

E. Mora and A. Nobdcourt, Paris. Kr. Pat 320,906, 
May 5, 1902. | 

Tan cement is composed of carbon, a solid depolariser, and ; 
a soluble silicate. The silicutc in the cement is decomposed in 
any known manner, whereby gelatinous silica is produced, 1 
together with a soluble salt, which is removed by washing. 
On drying, the gelatinous silica is reduced in volume, 
and the mass is rendered porous. The cement may form a ; 
part of the positive pole, if desired.—G. II. K. 

(N.)—ELECTRO-METALLURGY. 

English Patent. 

tstcel and other Metals ; Improved Process and Apparatus 

for the Smelting oj -, Direct from their Ores lag Aid 

oj Heat'and Electricity. IV. P. Thompson, London. 
Prom he Syudieat du l’Acier Gerard, Paris. Eng. Pat. 
26,470, Dec. 27, 1901. 

The ore, mixed with carbon and a dux, is heated to a com¬ 
paratively low temperature in u blast furnace, which is } 
connected by a siphon channel below its base, with the sole 
of a horizontal, gas-heated refining furnace. Electrodes, 
oonuectuil to ;i source of electricity of low tension and high [ 
amperage, are arranged at the junction of the blast furnace j 
and siphon channel, to fuse the charge. The slag overflows ! 
by a side opening in the channel, at the bottom of which a j 
negative electrode (for the refining process) is fixed ; whilst ! 
the positive electrode is movably fitted in the arch of the 
r ' fining furnace, so that it can bo pushed into contact with 
th*? fluid metal, whereby “ an abundant number of little 
drops are caused to be thrown forward from the surface,” 
accelerating the refining process. These electrodes convey 
a current of high voltage and relatively low amperage. 
The molten metal can be tapped off through a side opening 
at the bottom of the siphon channel. A steam injector 
regulates the current of gases in the furnace, connected with 
which are heat-regenerating chambers, and there is inter¬ 
change of gases between the blast and refining furnaces. 

—E. S. 

XII.—FATS, FATTY OILS, AND SOAP. 


Although aluminium cannot be used as a material for 
autoclaves, since it is attacked by the small atpount of 
alkalis in the alkaline earths used, ami also on account of its 
behaviour with boiliug water aud high-pressure steam, it is, 
in the author’s opinion, the most suitable metal for the 
ordinary operations of tbo stcarino industry.—O. A. M. 

Almonds ; Presence of Saccharose in -, and its Part in 

the Formation of the Oil. (X Vullue. Comptes Rend., 
1903,136, [2], 114—117. 

The author has demonstrated the constant presence of 
saccharose (about 3 per cent.) in ripe almonds, In- 
extracting them with alcohol and determining the optical 
rotation aud cupric reduciug power of the lioiied down or 
concentrated extract, before aud after inversion by menus of 
in vert osa*. 

Determinations were then made of the proportions of 
saccharose, reducing sugars and oil. in the pericarp and in 
the almond, at intervals, from the first appearance of the 
fruit to the time of ripening. During tin's period (about 
six mouths) the proportions of saccharose and reducing 
sugars in the pericarp remained more or less constant and 
only traces of oil were formed ill this portion. In the 
almond, on the other hand, the percentage of reducing 
sugars decreased progressively us the saccharose and the 
fatty oil made their appearance. Thu saccharose went on 
increasing until the oil began to be formed and then 
decreased gradually, increasing again towards tho end, when 
tho production of oil slackened. The above remarks apply 
both to tho fresh almonds and the dried. 

It would seem that in the pericarp there is a constant 
supply of reducing sugars and saccharose, and that these 
carbohydrates accumulate in the seed where they take part 
in tho production of the oil, though it is doubtful which of 
them is the immediate precursor of the oil.—J. F. li. 

Oil from Water-Melon Seeds. S. Woiuarowskaja and 
N. Naumowa. J. russ. phys.-chem. Ges., 34, 695—697. 
Chem. Centr., 1903,1, [1], 41. 

Tjih oil from water-melon seeds (yield, 21’4 per cent.) 
solidifies at —20 C. It belongs to the class of semi-drying 
oils, and has the following constants:—Sp. gr. at 15 ,J C., 
0-925; llehner value, 9(1-1; Kiittstorfer (saponification) 
value, 198; Hciehert value, 0-4; iodine value (lffibl), 
111-5; “free oxygen,” 0-4; acetyl value, 4-7; Mau- 
nicne’s test, 50 I ; Uvacho’a test, 2-7 per cent.—A. 8. 

Petroleum ,- Conversion of —, into Acids and Fatty 
Substances. N. Zelinsky. Russ. phys.-chem. Ges. 
Zeits. angew. Chem., 1903,16, [2], 37. 


Aluminium ,* Use of -- . , in the Stearine Industry. 

1‘. Pastrovich. Chem. Rev. Fett- u. Ilurz-Ind., 1902 . 0 
[12], 278-379. ’ 

Donath (this1 Journal, 1895, 276) has already published 
the results oi laboratory experiments upon aluminium, 
showing that that metal offers remarkable resistance to the 
action of fats and fatty acids even when assisted by heat 
aud the presence of air. The author has made a series of 
experiments on a manufacturing scale, using aluminium 
plates instead of the usual copper or copper alloy plates in 
the stearine press. Tho usual life of the latter plates is 7 to 
8 years, after which they are completely eaten through. A 
comparative test in which copper and aluminium plates of 
equal dimensions were kept in a hot hvdraulic press 
charged on the average 11 times daily, sho'wed that after 
two years the copper had lost 15-75 per cent, in weight, 
whilst the alummintn had only lost 1-77 per cent. More¬ 
over, the copper plate had expanded 10 mm. in length and 
5 mm..in breadth, whereas the aluminium plate showed no 
alteration m dimensions. A hot hydraulic press containing 
28 aluminium plat* was in continual use for two years, 
^ich the loss In weight of the plates only amounted 
, to 1*37 emit., whilst they had retained weir shape 
perfectly. According to these data the life of aluminium 
** Pro* b« about 66 years, whilst they 

would cost 23 per cent, lees than copper plates. 


Bv chlorinating different fractions of petroleum, treating 
the products obtained with magnesium, subjecting the 
magnesium compounds to the action of carbon dioxide, and 
decomposing the complex substances formed, with water 
and sulphuric acid, the author obtained good yields (up to 
60 per cent.) of organic acids. In this wuy, the following 
compounds were prepared from Caucasian petroleum :— 
From the fraction distilling between— 

25’ and 45' C., two acids, C B H 12 0 2 and 0 7 II M O 2 . 

72° and 74° C., a mixture of iiiethylpcntamethylen*- 
and hexumethylene carbonic acid. 
80’ and 85" C., lioxahydrobeuzoic acid. 

100° and 105° C., an acid, C, H U,,( 

115" and 120° C., an acid, C,11,„0 2 , and a cyclio acid, 

c 9 h 16 o 2 - 

133’ and 145° C., a cyclic acid, C,oH 15 Oj. 

On heating with glycerin to 250’ C., the acid C‘ B II M Oj 
formed a di- and a tri-octin, the latter being a compound 
haring the properties of a fat.—A. S. 

Candles, Ointments, Lubricants, fre, • Manufacture ' of 

-. O. Llebreich, Berlin. Ger. Fat. 186,917, Nov. 9, 

1900. 

As substitutes for or additions to natural fats and oils! and 
their derived acids, the acidyl derivatives of aromatad hates 
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(aniline, naphthylamine, their alkyl derivatives and homo- 
logues) are used. These have the advantage of raising the 
melting points of fats or fatty acids with which they are 
mixed t they also enable them to take np larger amounts 
of water.—J. T. D. 

English Patents. 

Oil-Sstd Cakes and other Residues firm the Manufacture 
of Vegetable Oils ; Process of Rendering suitable 

Jor Use as Cattle Food. C. Fresenius. Eng. Pat. 385, 
Jan. 6, 1902. XVIII. A., page 158. 

Glycerin ; Process and Apparatus for Recovery of -. 

E B. Bonsfield, London. Prom M. Flandrak, Paris. 
Eng. Pat. 2668, Feb. 1, 1902. 

See Fr. Pat. 318,279 j this Journal, 1902, 1460. 

—K. L. J. 

United States Patents. 

Oil-Filter. C. A. Conn, Pittsburg, Pa. U.S. Pat. 718,428, 
Jan. 13, 1903. 

The outer wall of the filter has a double bottom, forming 
a heating chamber, which is in communication with a second 
heating chamber, formed by two inner walls extending 
upwards through the filter. A removable cover, formed 
with an aperture, is fitted on the outer of tho two inner 
walls, und the walls of the bottom chamber are also 
provided with apertures so as to establish communication 
between the heating chambers and the atmosphere.—B. A. 

Soldering Sticks ; Composition for Making —— . O. J. 
Flanigan. U.S. Pat. 717,83:1, 1903. X., page 147. 


French Patents. 

Oils j Method for the Extraction, Purification, and Decolo- 

risation of -. H. F. ltossollin, S. C. J. Demarteau 

and M. G. Herente. Fr. Pat. 320,817, April 17, 1902. 

Oleaginous matter (especially olive marcs) is digested 
with petroleum spirit distilling below 60° C., and the 
extract treated with an acid solution of permanganate. It 
is then decanted, filtered if necessary, and the solvent dis¬ 
tilled off. The residual colourless oil in the distillation 
apparatus is termed “ permanganate oil.”—C. A. M. 

Oils (Fatty and Ethereal) and other Chemical Products 
ordinarily Liquid; Dry and Pulverised Preparations of 

--. The Firm Sicco med. Chem. Institut Fr. G. Sauer. 

Fr. Pat. 320,889, May 1, 1902. 

An emulsion of the oils, &c. with gum arabic and water, 
is treated with a suitable proportion of calcined magnesia 
or magnesium carbonate, and the resulting solid mass 
pulverised.— C. A. M. 

Fats and Esters of Fatty Acids; Manufacture of Bromine 

and Iodine Derivatives of -. W. Majcrt. Fr. Pat. 

320,993, May 7, 1902. XX., page 164. 

' Soaps containing Petroleum; Manufacture of -. 

Soc. Baum Co. Fr. Pat. 320,825, April 22, 1902. 

Solid petroleum is incorporated with the finished soap, or 
is added in the form of an aqueous emulsion to the materials 
used in the manufacture of the soap. —0. A. M. 

Soaps Manufacture of —. C. Dreymann. 

Fr. Pat. 320,886, May 5, 1902. 

The soap, after being separated #nd purified in the usual 
way, is again boiled with brine, the density of which 
depends upon the nature of the final product required. By 
this treatment granulations are removed, water eliminated, 
and a soap of any desired hardness obtained. Iron salts 
and organic impurities are preoipitated from the spent lye 
by the addition of a sulphide and an acid, thus enabling the 
lye,to he nsed again.—C. A. M. 


Xm-PIGMENTS, PAINTS; RESINS, 
TARNISHES; INDIA-RUBBER, Etc. 

( A .)—PIG MENTS, PAINTS. 

English Patents. 

Lead Oxide; Production of -, and Treatment of Rough 

Litharge and Residues from the Precipitation White 
Lead Process. Rmicorn White Lead Co.. Ltd., G. V. 
Barton, T. Jones, all of Uuucorn, and C. W. S. Crawley, 
London. Eng. Pat. 4660, Feb. 24,1902. 

In earlier patents (17,178 aud 21,830, 1898; this Journal, 
1899, 1033, 1134) an opening was provided in tho side of 
the lead-melting pan, above the level of the metal, for the 
conveyance of the product to the collecting chambers; but 
it is found iu practice that a large proportion of metallic 
lead is carried over with the oxide, and has to be restored 
to the melting pot. According to the present specification, 
a vertical or inclined tubo is provided, connected with the 
melting pot by an opening in the cover, and carried to such 
a height before descending to the collecting chambers that 
the metallic lead falls back into the pot. Means are provided 
for regulating the level at which the oxide is allowed to 
pass from the rising tube.—M. J. S. 

Rust-proof and Fire-proof Composition for preventing 
Radiation of Heat; applicable also as a Substitute for 
Glazier’s Putty. W. F. Thompson, Liverpool. From 
Giovanni and Guiaippe Bevilacqua, Genoa, Italy. Eng. 
Pat. 4137, Feb. 18, 1902. 

A MixTOitE of 7 parts of partially ground slag-wool, 45 
puts of silicate of potash solution, 37 parts of powdered 
asbestos, 4j parts of calcined magueBia, 2j parts of graphite 
or other refractory pigment, 2 parts of powdered cork, and 
2 parts of powdered puzzolana, to which may he added a 
binding material, such as lime, in any propoition up to 25 per 
cent.—M. J. S. 

United States Patents. 

Zinc; Method of Extracting [as Zinc Sulphide ] — ■ 
W. G. Waring. U.S. Pat. 718,554, Jan. 13, 1903. X., 

page 147. 

White Pigment ; Method of Producing Pure -. 

W. G. Waring, Tyrone, l’a., U.S.A. U.S. Pat. 718,555, 
Jan. 13, 1903.' 

A white pigment, consisting of zinc oxide and barium 
sulphate, is obtained by precipitating a solution containing 
both zinc sulphate aud zino chloride by one of barium 
chloride in which magnesia is suspended. —M. J. S. 

French Patents. 

Bronze Colours ; Granulation of Metals or Metallic 

Alloys for Manufacture of -Urouzefarbenwerke 

A.-G. vorm. C. Schlenk. Addition, dated May 13, 1902, to 
Fr. Fat. 289,827 of June 12, 1899. 

The metal is cast on the Burface (preferably the inner 
surface) of a rotating hollow cylinder. It thus forms thin 
sheets, which, after cleansing, can be crushed directly to 
powder. Or the metal may be cast in the space between 
rotating cylinders, which roll it to the required degree of 
fineness.—W. G. M. 

Zinc - White Paint ; Process of Manufacturing -; 

applicable also to other Metallic Oxides. G. H. Petit. 
Fr. Pat. 821,047, May 10, 1902. 

During the operation of mixing in a pug-mill zinc white 
or other metallic oxide with a drying oil which has been 
previously oxidised, a certain quantity of water is added. 
The addition of any other substance to the paint so obtained, 
is also olaimed.—M. J. S. 

(J5.)—RESINS, VARNISHES. 

Manganese Borate [Drier], H. Endemann and J. W. 

Paisley. Amtr. Chem. J., 1903, 29, [1]> 68—73. 

The commercial article varies widely in composition. The 
precipitate obtained with aqueoot solutions of borax and a 
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manganous suit, U partially soluble in the seooodary pro¬ 
ducts of the renotion, and dissociates during washing. Tho 
most (table compound i* MnB 4 0 7 .5H,0, which, however, 
can only be obtained by adding boric acid to the washed 
precipitate from manganous chloride and sodium meta¬ 
borate, and drying without heat. It is rose-white, amorphous, 
and hygroscopic, and when added to heated oils produces 
quick-drying varnishes.—M. J. 8. 

French Patknt. 

Colophony [ffon'a] ; Mineralisation of —. A. Nodou. 

Fr. Pat. 320,806, April 1, 1902. 

Colophon v is distilled over an excess of quicklime, being 
tirst allowed to flow in a melted slate into a retort tilled 
with lime and heated to an incipient red heat. The 
vapours are conducted through two successive retorts, 
also tilled with lime and heated to a dull-red and cherry-rcd 
respectively. 

The products arc 15 per cent, of gaseous hydrocarbons, • 
10 per cent, of light oils, 2 per cent, of acetone, 13 psr '■ 
cent, of burning oils, 51 per cent, of fluid lubricating oils, 

5 per cent, of vaselines, and 4 per cent, of black tar. 

—M. J. 8. 

(C.)—INDIA-RUBBER. 

Rubber Trees; The Latex Canals of- -. H. Lecomte. 

J. d’Agric. trop.; through Qummi-Zcit., 1903, 17, [171, 

375. 

In the Landolphia hendelotii the canals bearing the latex 
are tubeshaving a diameter between 0'03 and 0-045 mm. 
For the most part they extend in a vertical direction, but 
they huvo branches, some of which are bent. If, then, a 
horizontal incision of known length, such as that represented 
by the line a 5 in Fig. 1, be made in the bark, more of the 
latex vessels are out, and con¬ 
sequently more of the juice 
escapes, than if tho incision be 
vertical and of equal length, as 
c d. Similarly, if a piece of 
bark be broken in a horizontal 
direction, i.e., transversely to 
the longer axis of tho tree, as 
shown in Fig. 2, the two frag¬ 
ments are held together by a 
large number of latex threads ; 
while, as indicated at the upper 
part of Fig. 3, if tho fracture 
be vertical, there are far fewer 
threads between the two hori¬ 
zontal fragments than between 
two vertically adjacent portions 
of the bark. The author holds 
that there is no evidence of a 
circulation of the latex in the 
canals, as there is of a circu¬ 
lation of the tree sap in its 
vessels j if the latex were in a 
state of circulation, it would be 
difficult to understand why it 
should flow the more freely the 
lower the incision made in the 
bark. Since the bark of the 
tree does not grow as the tree itself expands in girth, the 
bark is in a condition of tension horizontally or circum¬ 
ferentially, and for this reason the latex canals are in a 
state of compression. Thus, if the iucision made in the 
bark be vertical, the tension is removed, and the compression 
of the canal walls disappears, so that the latex tends to 
remain within the canala by capillary attraction ; on the con¬ 
trary, if the incision be not vertical, more latex flows out, not 
merely because a huger number of canals are ruptured, but 
because the natural pressure is not interfered with. After 
the bark lias been cut, the wounds heal by deposition of 
new vegetable matter, and tho canals, originally continuous, 
become disconnected; when, therefore,later incisions are 
made, the yield is smaller. The author accordingly 
recommends that the treat should be flrst tapped by making 


severe] oblique incisions all at the one height of some 3 m. 
from the ground, afterwards making a second row lower 
dpwn, and so on till tho ground is raaehed. When, in at 
least a year's time, new canals have grown in tbs Interior 


Fio. 2. Fta. 3. 



portion of the bark, a fresh series of incisions can be out iu 
the same positions and in the same descending order as 
before. Complete circular incisions should never be made, 
and wide cuts only cause tho healing process to be slower 
and more difficult.—F. H. I,. 

India-Rubber Later ; Coagulation of -. O. O. Weber. 

India Kubber J., 1908, 25, 19. , ... « 

II. Lecomtk has stated that a solution of mercuric chloride 
does not coagulate the latex of Landolphia hendelotii, and 
that where coagulation is Alleged to have occurred, it haa 
been determined by the water of the solution. If this 
assertion should prove correct, the said latex can contain 
no albumin. The same author has observed that tho 
quantities of different alcohols required to coagulate a given 
weight of india-rubber varies roughly with their molecular 
weights. For instance, calling the precipitating capacity of 
methyl alcohol 100, that of ethyl alcohol is 48, that of 
propyl alcohol 23, that of isobutyl alcohol 16, and that of 
amyl alcohol is 9. In the latex of Ilevea braziliensit, 
Castilloa elastica, Manihot glaziouii , and of various species 
of Landolphia and Marsdenia, Lecomto has uoted the 
presence of an oxydase which colours guaiacum tincture 
flrst blue and then green, and he suggests that this oxydase 
may be the cause of tho formation of india-rubber in the 
trees, owing to its oxidising action upon the carbohydrates. 
The author (Weber), however, holds an oxidation of tho 
carbohydrates with the formation of hydrocarbons to be 
highly improbable, especially when it is remembered that 
none of tho carbohydrates of the plant world possesses tho 
iso-pentosan structure, which would be require! to produce 
tho configuration of the carbon chain that is now known 
to be characteristic of india-rubber.—F. II. L. 

India-Rubber ; Improvement of the Quality of Raw ——. 

0. O. Weber. Oummi-Zeit., 1903, 17, [16], 345. 

According to general opinion the high quality of Para 
rubber is chiefly due to the method of coagulating it, 
rather than to its chemical composition. 

The author contends that the reverse is tho true esse, 
and that the nature of the hydrocarbons in the Hevea milk 
emnlsion is the cause of the superior quality of the resulting 
rubber. 

The smoke method of coagulation prevents the introduc¬ 
tion of mechanical imparities, but only offers the advantage 
over other methods practised by the natives, that, being 
smoked in very thin layers, the albuminous constituents 
become sterilised, and their decomposition is thus hindered. 

Formerly it was considered essential to use the Uraknri 
not as a source of the smoke, but now it is known with 


Fig. 1. 
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certainty that any substance yielding, a unoky flame, such 
aa theahells of the cocoanut, serve the purpose admirably. 

By passing the Hevea milk through a centrifugal machine, 
rubber free from albuminous compounds is obtained, • 
which, without being smoked, is undoubtedly superior to 
ordinary smoked Para rubber; and the author states that 
it it were possible to collect tlic Hevea milk in » central 
place and treat it in the rational manner already described, 
u great deal of waste would be prevented.—J. K. B. 

Rubber j Deterioration of Congo -. C. O. Weber. 

Gummi-Zeit., 1903,17, [16], 343. 

The author considers the deterioration is due to the pre¬ 
sence of albuminous substances primarily, and not so much 
to unsuitable conditions of transport and storage, &c. 

The turning black of rubber exposed to the sun is pro¬ 
bably due to the action of an oxydase contained in the 
latex on the albuminous constituents. If freed entirely 
from fermentable matter, the rubber will stand the bail 
conditions of transport without damage. 1 

As moisture is absolutely essential to start the decom¬ 
position, the natives should be forced to bring the rubber 
in absolutely dry. 

The preseucc of coagulated albumin not removed by the 
washing process, causes the finished goods to be more or 
less brittle or “ short,” according to the amount of albumin 
present.—J. K. B. 

French Patent. 

Plastic Material; Preparation of -. A. I,lift. 

Fr. Pat. 320,991, May 7, 1902. 

See Eng. Pat. 10,218, Slav 3, 1902 ; this Journal, 1902, 
1085.—M. J. S. 

XIV.—TANNING; LEATHER, GLUE, SIZE. 

Cements for Leather Belting. Leather Trades Review, 
1903, 36, [878], 10. 

1. Fish-glue is soaked in water for 24 hours, allowed to 
drain for a like period, boiled well, and 2 oz. of resin and 
£ oz. of boiled linseed oil previously melted together are 
added to every 2 lb. of the glue solution. 

2. Equal parts of fish-glue and isinglass are dissolved 
“ in a like quantity of weak acetic acid.” 

3. J lb. of gutta-percha, 1 or., of pitch, 1 oz. of Bheliac, 
and 1 oz. of sweet oil are melted together. 

4. 1^ oz. of finely-cut india-rubber are dissolved in 6 oz. 
of carbon bisulphide, and to the hot solution 1 oz. of shellac 
and A oz. of turpentine are added, the mixture being heated 
till complete solution is effected. This cement is used cold, 
and allowed to dry, the joint being subsequently warmed 
and well pressed.—A. 8. 

[Gallo-] Tannic Acid; Quantitative Determination of - 

by Ferric Balts. Kuoss. XXIII., page 16C. 

English Patent. 

Tannin; Production of -, from Vegetable Tanning 

Materials. C. Schmalfeldt, Berlin. Eng. Pat. 23,392, 
Oct. 27, 1902. 

A mixture of oak-bark, pine-bark, quebracho wood, divi- 
dtvi, myrobalans, and valonia in about equal proportions 
(1,000 kilos.) is moistened with a liquor (380—400 litres') 
consisting of water (10 parts), fresh whey (1 part), and 
oxalic acid (O'02 per cent.), heated to about 45° C., and is 
then piled in heaps in a closed room with a moist atmo- 
' sphere at about 33° C. After 8—10 hours the heaps are 
shovelled over. It is claimed that by the fermentation 
thus induced, immature non-soluble tannin is converted into 
soluble tannin.—B. L. J. 

or 

French Patent. 

Glutinous Material from Seaweed; Extraction of ——, by 
a Continuous Process. E. Herrmann. Fr. Pat. 320,656, 

, April 17, 1902. 

Seaweed ivartcK) is dissolved in JO. times its weight of 1 
a t per senti solution of sodium, carbonate. The clarified 


solution of " sodium tangate ” is treated with milk of lime, 
which precipitates calcium tangate, leaving sodium hydroxide 
in solution. The dried precipitate is pulverised with 20 per 
cent, of dry sodium carbonate. ■ The sodium hydroxide 
solution is treated with csrhon dioxide to precipitate any 1 
lime it may contain and carbonate the alkali, which can 
thus be used repeatedly. 1 — M. J. S. 

XV.—MANURES, Etc. 

Potash Manuring Salts; Norwegian -. E. Solbergi 

lliedermann's Centr.-Bl., 1903, 32, [1], 67. 

Tuts substance, which frequently appears in the trade under 
the name “ Norwegian kaiuite,” is obtained as a by-product 
in the manufacture of iodine from kelp. Two samples gave 
the following figures on analysis :—Water, 6" 32 and 15 '01 ; 
matter insoluble in water, (('57 and (>'32 i potassium 
sulphate, 24'<lf> aud 23 05; sodium chloride, 65'65 and 
53-41; sodium sulphate, 2'58 and C"28 ; magnesium 
sulphate, magnesium chloride, and calcium sulphate, traces ; 
and other suits, 0-82 aud X• 93 per cent.—A. S. 

Phosphate Analysis ; Simplification in -. M, Passon. 

XXIII., page 166. 

Phosphoric Acid ; Volumetric Determination of -. 

l)e Molinari. XXIII., page 166. 

Calcium Phosphates; Decomposition of -, by Ammonium 

Citrate Solutions. K. Zulkowski. VII., page 144. 

Slay-Meal, [Basic'] Thomas ; Determination of Free. . 
Lime in -, M. Bischoff. XX111., page 166. 

Perchlorates [i» Sodium Nitrate] ; Determination of -“. 

M. libnig. XXIII., page 166. 

French Patent. 

Manure; Manufacture of -, from Sewage Liquors anil 

Phosphate , lfi. Foutenilles. Fr. Pat. 321,162, May 12, 
1902. 

The drainage from cess-pits is boiled in n closed vessel, 
and the ammoniacal vapours are passed into another cold 
portion of the drainage, to which Bulpliuric acid is added 
to saturation. The enriched portion is concentrated to a 
certain degree, and is then filtered, aud the liquor is further 
concentrated to yield ammonium sulphate crystals on 
cooling, the mother-liquor being returned to the cycle of 
operations. A dry superphosphate is then prepared by 
agitation of powdered raw phosphates with sulphuric acid 
in a heated vessel, and the product is mixed with the 
ammonium salt, and with the solid matters separated in the 
former process, in any desired proportion to make the 
manure.—E. S. 

XVI—SUGAR, STARCH, GUM, Etc. 

Hydroxylamine in Oximes and Phenylhydrazine in Hydra- 
zones and Osazones; Rapid Method for the Determina¬ 
tion of -. S. Grimaldi. XXIII., page 167. 

English Patents. 

Starch ; Manufacture of - from Rice, Maize, and other 

Amylaceous Products. Hociote des Pruduits amylacds, 
Paris, Eng. Pat. 3930, Feb. 15, 1902. 

Is this process the rice, maize, or other amylaceous sub¬ 
stance, whole or broken, is steeped in sulphurous acid 
solution^ then washed several times with water, and ground 
in contact with a jet of water. It is then sifted and the 
staich deposited and purified on . inclined planes, collected, 
.and,“ diluted” 1 the liquid is then aubjectedto electrolysis 
in the vessels shown in the-figure.) Each electrolyse! 
consists of an upper part A, an intermediate part JS. qf 
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*ood, india-rubber, or other non-, 
conducting material, and a lower 
part C of inverted, truncated, 
pyramidal form, provided at the 
bottom with a tap c‘. The elec¬ 
trode* of ainc, aluminium, or other 
suitable metal, are connected either 
in parallel or in series. The mass 
to be treated is fed from a mixing 
▼easel 1), above the electrolysers, 
to each of the latter through ball- 
cocks it, by which the level of the 
mass is kept pructically constant 
and slightly above the electrodes. 
The mass descends slowly between 
the electrodes to the lower part of 
the electrolysers, from which it is 
allowed to flow through the cocks 
on to very flue sieves, which receive 
the organic precipitate formed by 
the action of the current. The 
product is then again sifted, tho 
starch deposited and pnriliud on 
inclined planes, collected, and 
diluted to the consistency of cream, 
and then introduced into small vats, 
dried, and stored.—T. H. T. 



Caramel; Apparatus for the Manufacture of -. 

T. 1). Lichtenstein, Hilvertowu, Essex. Eng. l*at. 

14,4:12, Juno 25, 19012. 

Tin: manufacture of the caramel is carried out at or near 
the ordinary atmospheric pressure in a vessel connected 
with a condenser or absorber (open at its outlet), where the 
evaporated substances usually lost, are recovered. The 
vessel is also provided with a cover, through which the 
vapours are conducted to the comleiiser, and which is so 
arranged ( e.ij., by menus of counterweights and water-sealed 
edges) as to rise when the pressure within the vessel becomes 
*oe great.—C. A. M. 

United States Patents. 

Sugar : Process of Converting Cellulose into —. 
A. Classen, Aix-la-Chapelle, Germany. U.S. Put. 
7112,06!), Dec. do, 1902. Reissue of U.S. Pat. 054,512, 
July 24, 1900. 

See Eng. Put. 12,588, June 20, 1901 ; this Journal, 190], 
1008.—T. 11. P. 

Starch; Apparatus far Manufacturing -. A. P. Mur¬ 

doch, Oswego, X.Y. IJ.S. Pat. 717,699, Jan. 0, 1903. 
Claims are mado for various combinations of an apparatus, 
such as a grinding mill, for macerating and liquefying the 1 


starch-containing material; a series of upright conical vats 
so connected that the starch liquor passes successively 
from one to the other by gravity, and having open apices 
at the bottom ; means for feeding the starch-containing 
material to one of tho vats ; means for collecting tho 
precipitate from the apex of one of the vats ; a tHnk 
receiving the discharge from the apices of the remaining 
vats ; a second series of similar vats similarly connected, 
and means for conducting the materia] from the tank to 
one of the vats of this second series ; a third similar series 
and means for conveying the materia! to one of its vats, 
and also means for collecting the discharge from the vats 
of the second series.— T. H. P. 

Starch; Process of Manufacturing ——. A. P. Murdoch 
Oswego, N.Y. U.S. Pat. 717,700, Jan. 6, 1903. 

Tills process consists in macerating and liquefying the 
starch-containing material, then causing it to flow con¬ 
tinuously and successively through a series of inverted 
conical vats (see preceding abstract), collecting and mace¬ 
rating tho precipitate from the first vat of the series 
simultaneously collecting the precipitate from the remaining 
vats, and passing it continuously to a mixing tank, and there 
chemically treating and purifying it. The product Is then 
washed and passed through oue or more additional scries 
of inverted conical vats, the 
starch from the last vat of 
tho last series being finally 
collected and boxed. 

—T. If. P. 


Starch; Process of Making 

-. JI. A. Erasch, New 

York. U.H. Put. 717,184, 
Dec. 30, 1902. 

Chimh are made, in tho 
manufacture of starch and 
similar products, for sub¬ 
jecting the starch - bearing 
substance, e.g., cereals, in 
the presence of a liquid, 
such as water, to a tem¬ 
perature equal to or below 
the freezing point of that 
liquid, then to a temperature 
above the freezing point, 
and afterwards separating 
the starch from the oellnlar 
membranous constituent*. 

—T.M.P; 
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Fbench Patents. 

Sugar Products j Apparatut for the Economical and 

Rapid Manufacture of Commercial Low -. Roue. 

Fr. Pat. 820,683, April 26, 1902. 

Tins apparatus is designed to obviate tbe repeated boiling 
Of saccharine liquids and centrifugulising of tbe massccuites, 
and to convert the whole of the massecuite into a fine 
marketable product resembling centrifugalieed sugar and 
Containing all the molasses. The apparatus, of which a 
longitudinal section is shown iu the figure, consists essen¬ 
tially of a horizontal cylinder, A, completely surrounded, 
except at its lower part, by a steam jacket, 11. Four doors, 
C, in tbe bottom of the cylinder, allow of the complete and 
rapid removal of all the sugar. 0 is the aperture through 
which the charge is introduced, whilst E and F connect 
with the air-pump. Along the axis of the cylinder runs 
a shaft, G, furnished with knives, L, arranged in lines. 
The blades carry alternately-arranged angle-irons, K, 
which cover the whole of the lateral surface of tbo 
cylinder several times every minute. M M are glasses, 
It is an air tap, and T the exit tap for the water formed from 
steam introduced at tbe top of the cylinder for washing 
purposes. The apparatus is used in the following manner :— 


mixed with the defecation precipitate after saturation with 
carbon dioxide followed by distillation to produce ammonia 
and saline material.—T. H. P. 

XYIL-BREWING. WINES, SPIRITS. Etc. 

Yeast Reproduction ; Some Facts about —— . . . 

W. Delbrilck. Wocb. fur Brau., 1903, 20, [8], 25. 

Un trait similar conditions, with mashes of similar composi¬ 
tion, the number of cells in a given volume at the end of 
the reproductive period is the same. The number of cells 
produced is independent of the quantity of yeast sown; 
each cell requires a certain minimum amount of free space, 
and the yeast will go on multiplying until this minimum 
is reached. The reason for this lies in the prejudicial 
action of the excretion products on the cell itself and on 
its neighbours of the same species. Carbon dioxide is 
much more injurious to the reproduction of yeast than 
alcohol j the influence of the former is more in evidence in 
cool (lager beer) fermentations than in warmer ones. 
Different races present different degrees of susceptibility 
towards carbon dioxide and alcohol. The first fact men¬ 
tioned above is only valid when the yeast is uniformly 



The massecuile, containing about 9 per cent, of water, is 
run from the boiling pan, at 80°—85° C., into the cylinder, 
which it fills up to the central shaft. The door D is then 
Ihnt, and the vessel evacuated as quickly ns possible, steam 
Mfig at the some time introduced into tbe jacket. The 
Shaft being set in motion, rapid evaporation takes place, and 
the temperature of the sugar falls to 55°-— 45° C., at which it 
doses all cohesion and becomes pulpy. Air is now introduced 
into the cylinder, and the powdered sugar, containing in 
some cases less than 1 per cent, of moisture, removed. 
Further moisture goes off during cooiing, after which the 
sugar, mixed, if necessary, in a mill, is ready for delivery. 

— T. H P. 

Sugar t Process for the Complete Extraction of - ,from 

Beet Juice as First Products, with the Simultaneous 
Production of Ammoniacal and Saline Compounds. G, 
P. Guignard. Fr. Pat. 320,tMT, April 28, 1902. 

This process consists of the four following operations:— 
(T) Defecation by means of a mixture of a salt of an 
alkaline earth and lime-water. (2) Total precipitation of 
the sugar aa sucrate by lime end magnesia. (3) Carbonn- 
tion of the sucrate, giving ail the sugar present in tbe beet 
iu the form of pure crystallisahle sugar, without molasses. 
(4) Evaporation of tbe juieet separated from the sucrate, 


distributed throughout the liquid i if part of the yeast 
separate to the top or bottom, the reproduction of that 
remaining in the body of the liquid, is favoured, but only 
until the maximum proportion of alcohol and carbon 
dioxide allowing further reproduction, has been reached. 

If equal volumes of liquid be sown with increasing pro¬ 
portions of pressed yeast, it will be observed that with tbe 
smaller sowings each cell forms two or more new ones; with 
larger sowings only the more vigorous cells reproduce 
and when the sowing reaches about 10 per cent, of the 
weight of the liquid, no buds are formed. In dilute media 
the number of cells produced per volume, is less, owing to 
deficiency of nutrition, and the yeast crop increases with the 
proportion of available nutriment, until tbe production of 
about 4 per cent, of alcohol puts a limit to multiplication. 
To obtain the highest yield of yeast this proportion of 
alcohol must not be spproacbed; manufacturers of yeast, 
who work with worts, use an initial gravity of about 
7° Balling. When air is supplied, the maximum number of 
yeast cells is reached before the inhibitive action of the 
alcohol cornea into play. Motion in the earlier stages, 
whether artificial or induced by the escape of the carbon 
dioxide, is favourable to reproduction, since it removes tbe 
mother ceils away from the sphere of their excretion products. 
For this reason too ItO'll a quantity of teed yeaat is 
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disadvantageous, owing to a deficiency of gas to induce 
motion. In practice the seed yeast is always added in a 
state of active fermentation and budding, and the medium is 
thus set in motion from the start. The highest yeast crop is 
obtained by the system of pitching ouly a small quantity of 
wort to begin with, adding the rest of the wort in small 
portions at intervals until the tun is full. The nature and 
quantity of the excretion products depend on the physio¬ 
logical condition of the yeast cells, and the reproduction, 
therefore, is dependent on the physiological condition of the 
seed yeast.—J. F. B. 

Yeast; The Nutrition of - Part IV. A. L. Stern. 

J. Fed. Inst. Brewing, 1902, 8, 090—706. (Compare 

this Journal, 1899,933 ; 1901, 600.) 

(i.) The Influence of the Concentration of the Sugar.—It 
was found that if worts of similar composition, except that 
one contained a larger amount of sugar than the other, 
were both seeded with the tame amount of yeast and 
fermented under identical conditions, then at the end of the 
fermentation, the yeast crop obtained from the wort con¬ 
taining the greater quantity of sugar would be larger and 
contain moro nitrogen. With worts containing a con¬ 
siderable amount of sugar, the increase in the weight of the 
yeast crop, when the quantity of sugar was increased, was 
not so large as that produced by the same increase in the 
amount of sugar when the wort was initially weaker. 

(ii.) The Influence, of Temperature. — Experimental 
evidence is brought forward to show that there is no 
material difference in the weight or nitrogen content of the 
yeast crop when the fermentation terminates at any tem¬ 
perature between 55° and 77° F. At higher temperatures 
the yeast crop is smaller, and at 100' F. the yeast grows 
and ferments feebly. 

(iii.) The Influence of the Amount of Seed Yeast .—If 
the weight of the nitrogen contained in the seed yeast be 
subtracted from that contained in the yeast crop, the results 
will be the same for any one solution fermented under 
identical conditions, except when the amount of seed yeast 
it very small. 

(,v.) The Influence of Tims ; or, the Relationships between 
the. Amount and Nitrogen Contents of the Yeast and the 
Percentage of Sugar fermented.—The author finds that 
there is a progressive increase in the weight and nitrogen 
content of the yeast throughout the fermentation. With 
a small quantity of seed yeast the greatest reproductive 
activity occurs in the first portiou of the fermentation, but 
with a large quantity of yeast the reverse is the case, the 
greatest reproductive activity occurring at the close of the 
fermentation. With a medium seeding the fermentative 
activity of the yeast is fairly constant throughout the 
fermentation. 

(v.) The Influence of O.rygen on the Amount of Yeast 
Crop .—Yeast requires an unlimited supply of oxygen for 
aporulation. The author confirms C. Oppenheimer’s state¬ 
ment that whilst free oxygen is necessary for yeast growth, 
such is not the case for fermentation. 

The author deemed it necessary to repeat some of the 
experiments on which the above conclusions are based, with 
fermentable solutions which would yield relatively large j 


crops of yeast, and the asparagine and inorganic salts 
previously employed were replaced by “ yeast extraot," the 
product of the auto-fermentatiou of yeast. The experiment* 
were carried out under the same conditions, with the 
exception that half the quantity of fermentable solution was 
used. 

(i.) The Effect of Varying the Amsunt of Nitrogenous 
and Inorganic Yeast Food. —When employing simple 
chemical compounds, it was found that auy increase of 
nitrogenous or inorganic nutriment above a certain limit 
had no effect in increasing the weight or. nitrogen content 
of the yeast crop, and that this limiting amount of food was 
but little in excess of the maximum the yeast was able to 
assimilate. When, however, a complex yeast food is used, 
the results conform to the first portion of the above oou- 
clusion, but not to the last. This result has been 
confirmed by 1*. Thomas (this Journal, 1901,918). 

(ii.) When the amount of seed yeast was varied in 
fermentable solutions containing " yeast extract,” similar 
results were obtained as if solutions consisting of simple 
chemical substances bad been used. 

(iii.) With regard to the relation between the weight and 
the nitrogen content of the yesst and the amount of sugar 
employed, the deductions made from the first experiments 
an; confirmed by those in which “ yeast extract ” was used. 

—J. L. B. 

Barley i Impt. of the Germinative Capacity of . , 

by Kilning. F. Schbnfeld. Wocb. f. Itrau., 1902,19, 
[49], 743—746. 

Tub author has previously shown that the damp barley of 
the present season may be considerably improved for 
malting purposes by kilning. Experiments were carried 
out hy drying barleys for periods of 24 hours on the upper 
and lower floors respectively at temperatures varying from 
100° to 133" F., and keeping the barley a( the latter tempera¬ 
ture with a liberal supply of air until sufficiently dry. Tho 
moisture was reduced from 15 to 8 per cent. A determina¬ 
tion of the germinative capacity, made immediately after 
kilning,gives unsatisfactory results, but if ths dried barley 
be allowed to complete its maturation by storing in sacks 
for 4 to 10 days, nearly all the corns wilt germinate. 
The author concludes that tho maturation is due to the 
equilibrium between the atmospheric pressure and that 
existing in the intracellular spaces in the grain. Storage 
brings about this result. The taking up of moisture during 
storage does not account for the improved germinative 
capacity ; this was proved by taking samples from the kiln 
before the drying had been completed ; moreover, during the 
10 days of storage only about 1 per cent, of water is 
absorbed.—J. L. B. 

Barley; Germination of —, with Addition of Lime 
Water to the Sleep. Ja'.owets. Woch. f. Bran., 1903, 
20, [2], 22-23. 

Tub favourable influence of limed steep water upou the 
germination of barley is well known, and this process is 
now becoming general. The author considers that the 
use of lime water is especially valuable with this season's 
crop, and to test the point he has conducted germination 
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teste with four different barleys. The experiments were 
carried out- by steeping one portion in ordinary water for 
10 hbur«,asd a second portion for fottr hours in water, 
three hours' in lime-water, and three hours in water — a 
total period of 10 hoars. The two portions were then placed 
in a germinating apparatus, with the results shown in the 
table on preceding page. 

The effect of liming the steep water in the experiments 
I., II., and IV., is shown by a considerably largeri er- 
centage of corns germinated during the first 24 hours than 
in the parallel trial without lime. Harley III. exhibits no 
difference; according to the author it was a particularly 
fine sample. 

’ It is urged that the lime-water should be prepared in a 
Separate vessel, so as to avoid small pieces of lime coming 
into contact with the barley and causing discoloration in 
the mash. I.ime is sludged up with water, allowed to stand 
two or three hours, and the clear decanted liquor added to 
the steep. The lime water was generally run in after the first 
chnnge of steep, but it is better, especially with inferior 
barleys, to replace the ordinary steep water by lime 
water, allow to stnnd for two to four hours, and then add 
lime-water and ordinary water in equal quantities 

When a barley is steeped in lime-water, the husk and the 
steep liquor become coloured. This is due to the action 
of tho alkaline water on certain constituents of the husk. 
During the supplementary steep in ordinary water, the barley 
becomes quite bright again.—J. L. B. 

Cognac ; Analyses of -. I’, Froycr. Zeits. landw. 

Vers. Wes. list., 5 > 1266—1271. Ghent. Centr., 1903, 

1 , [ 1 ], » 4 . 

Tun author has examined four genuine raw cognacs, which 
had been received at the testing station of the “ Syndicat 
des Viticulteurs Glut rentes.” The results are shown in the 
following table, together with the figures for a two-year old 
cognac (kept in cask for four months) distilled from au 
Italian wine (No. 5) : — 


— - 

1. 

2. 

3. J 4. 
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! Grms. 

Grms. ! Grms. 

Grms. 


per litre, per litre. 

per litre, per litre. 
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— 

A. S. 


Spirit; Neutralisation of Crude -, before Rectification. 

Zeits. Spiritusind., 1903, 26 , [ 3 ], 25. 

Is the distillation and rectification of spirits a certain 
amount of decomposition of the alcohol always occurs, to a 
degree increasing with the working pressure and the acidity 
or alkalinity of the liquid. Ifor this reason it is highly 
desirable to neutralise tho crude spirit before rectification, 
except wheD dealing with spirits which are required to 
preserve a certain aroma depending on their origin, and 
even in these cases too high an acidity is undesirable. 
Since an alkaline reaction of the liquid under distillation 
also has an injurious effect upon the alcohol, the neutrali¬ 
sation must be effected with considerable accuracy. Any 
convenient form of soluble alkali may be employed. A 
portion of the crude spirit is heated almost to boiling to 
expel the carbon dioxide, anielOO e.c. are accurately 
neutralised by standard alkali in presence of phenol- 
phthalein. From the result of the titration the quantity of 
alkali required to neutralise the charge of spirit in the 
rectifier can then be calculated.—,T. F. II. 

Glycogen in Yeast / Determination of -. J. Grflss. 

XXIII.. page 167. 


Albumin; Formation of Strongly-flavoured Bodies by the 

Action of Yeast on -. T. Bokomy. XVIII. A„ 

page 157. 

Malt Analysis. J. Heron. XXIII., page 167. 

Salicylic Acid [in Wine, #■<•.] ; Notes on the Determination 
of -S. Harvey. XXIII., page 167. 

English Patent. 

Brewing Beer; Impts. in -, and in Apparatus therefor. 

A. G. Southby, Forest Gate. Eng. Pat. 2669, Feb. 1, 
1902. 

This specification relates to improvements on the process 
described in Kng. Pat. 8122 of 1901 (this Journal, 1902, 
420) for producing beer from malt which has not been kiln- 
dried. The malt, either with the acrospires and rootlets, or 
after removal of the same, is crushed or ground to a paste, 
which must be mashed or covered with water immediately. 
Mashing may be carried out in an ordinary mash-tun ot- 
in a special vessel (see later), the procedure being as 
follows :—After the mash has stood for a suitable time, 
part of the wort is removed, the mash heated to gela¬ 
tinise the starch remaining, then cooled to the mushing 
temperature, and the removed wort replaced ; the opera¬ 
tions of heating, cooling, and mashing may be repeated 
one or more times. Tho goods are then drained and 
sparged in tho same or a separate vessel, and the wort then 
subjected to superheating. The malt may be mashed and 
subsequently superheated in one and the same vessel, 
suitably of the form shown in sectional elevation iu Fig. 1, 

Fig. 1. 


./ 
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in whioh a U the cylindrical mashing vessel, rotatable by 
means of trunnions a' a', supported in benrings 6 6; c is u 
hollow shaft passing through stuffing-boxes in the trunnions, 
and is provided with a pulley d, for rotating it, and with a 
number of hollow, U-shaped stirrers communicating with 
the interior of the shaft; // are inlet and outlet pipes, 
enabling steam or cold water to be circulated through the 
shaft and stirrers; h h are ribs to assist mashing j i a 
manhole for Ailing aud emptying a ,- and j, k, air and sample 
cocks respectively. 

Instead of sparging the goods in the mash-tan, they may¬ 
be percolated under pressure in a vessel such as that shown 
in sectional elevation in Fig. 2. I is a mash-tun with 
parallel sides, and the false bottom below which 
are the pipes, m, m, in, provided with cocks in' and con¬ 
nected to a common pipe n,- o is a piston connected by 
the rod o' to the plunger of a hydraulic lifting-jack p, 
whereby it can be forced up and down. The under side of 
the piston o is formed with grooves g, communicating with 
nu iulet or outlet pipe r, jointed, to permit of the piston 
moving ; a strainer or filter cloth is placed below tho piston. 
After the completion of the mashing, the piston is lowered 
into the vessel aud forced on to tho goods by producing a 
vacuum through the pipe r, much of the wort being thus 
expressed ; the remainder is washed oat by water passing 
through the pipe r and pistou, and out through the false 
bottom, or in the reverse direction. 

Tho processes described are applicable to malt which 
has been kiln-dried or not, or to mixtures of the two. 

-T. 11. F. 

United States Patents. 

Yeast : Preparation of -. K. de Meulemeester, 

Brussels, Assignor to Force, Soe. Anon., Antwerp. 
U.S. Pat. 717,519, Dec. 30, 1902. 

A mass of yeast is liquefied in a cold state, allowing 
the fermentation of the mass to be well established; tresb 
quantities of yeast are added thereto from time to time, 
each successive addition being effected alter the fermenta¬ 
tion of the mass is well established ; tho protoplasm of 
th>- yeast is thus continuously extracted.—J. F. B. 

Permeated Beverages ; Production of -. M. Halm, 

Munich. U.S. Pat. 717,741, Jan. <), 1903. 

This process is for the production of durable fermented 
beverages containing a high proportion of animal albumin 
in solution, and consists in adding blood to hopped anil 
cooled beer-wort, fermenting the mixture at a low tempera¬ 
ture, and treating the resulting beer w.tli carbon dioxide. 

- T. II. P. 

Distillers' Hesiducs; Apparatus for Evaporating -. 

J. M. .1. Thierry, Paris, Assignor to 0. G. Sudre and 
U. V. Thierry, Paris. U.S. Pat. 717,054, Dec. 30, 1902. 
See Eng. Pat. 7410, 1901 ; this Journal, 1902, 300 

—J. F. B. 

Fuencii Patents. 

Harley for Malting Purposes ; Apparatus for Washing 

and Aerating -. K. Hurt and B. Marxsohn. Fr. 

Pat. 5 20 ,90s, May 0, 1902. 

See Eng. Pat. 10,350, 1902 ; this Journal, 1902. 9S4. 

-J. F. B. 

Malt p.rtracts rich in Diastase: Manufacture of —— ■. 

(i. Sobotka. Fr. Pat. 320,222, April 5, 1902. 

Malt is crushed arid the grist is separated from tho flour 
and tine meal; the grist alone is first digested with water 
at a temperature of 12-5 ’to 25° C., and the extract, rich 
in diastase, is filtered, and concentrated in vacuo at a low 
temperature. The residue remaining in the math tun is 
then mixed with the flour and fine meal resulting from the 
crushing of the malt, and the whole is mashed with water 
at a temperature of about 37-5° C.; the wort is run off 
clear, and then also concentrated in vacuo. The residues 
from this mashing process are treated with water at a 
temperature above 50° C., and submitted to a lactic fer¬ 
mentation in order to render soluble tbe nitrogenous 
constituents, the temperature aubseqnently being raised 
above 70° C. to kill the bacteria. Finally all tbe three 


extracts are mixed together in rue mo and concentrated to a 
! suitable consistence. The presenoe of lactic acid in tho 
product prevents tbe crystallisation of sugars, aud, when 
the product is used for bakers’ purposes, it exercises a 
favourable action on the proteids of the flour.— J. F. B. 

Beer; Apparatus and Process for Manufacture of 

Eefebvre. Addendum dated April 25, 1902, to Fr. 
ft. 315,959, Oct. 21, 1901. 

Malt is fed from a hopper into tin apparatus, in which it 
is mixed with raw grain and water -, the mixture is then 
passed on to specially constructed closed mash tuns, in 
which it can be mashed under high pressure. The mash 
tuns are provided with stirrers and false bottoms. The 
wort then passes through a refrigerating filter into a heating 
copper, and is subsequently raised by a pump hack into the 
mash tuns, where it is boiled and hopped, afterwards being 
cooled, dec iu’od, and a -rated ready for fermentation. An 
air-compression plant is connected with the apparatus for 
aerating the wort in the mash tuns aud elsewhere when 
required. The spent grains are mashe 1 up again with 
water in a special vessel, and again pumped up to the ntnsh 
tuns for further treatment.—J. F. B. 

Beer ,- Process for the Periuentalion. wider Pressure , of 

Bottom-fermentation -.. M. V. Lapp. Fr. Fat. 

320,204, April 7, 1902. 

Bottom-fermentation beer is fermented in large quantities 
nt a time by conducting the fermentation from beginning to 
end at a temperature above 1(1" C. and under gaseous 
pressure, until the greater part of the sugar is fermented. 
The pressure at the beginning of the fermentation is 
preferably obtained by compicsscd air or carbon dioxide, 
mid in the subsequent stages cither by compressed air or 
liquid air which is rich in oxygen.—J. F. 1). 

Wines and Cillers; Continuous Apparatus for Manufac¬ 
ture of Sparkling -. G. Driauooiirt. Addendum. 

dated May 1, 1902, to Fr. Fat. 313,501!, Feb. 8, 1902. 

At.conoi.tc liquids are charged with carbon dioxide in a 
continuous manner by un apparatus consisting essentially 
of a reservoir, three chambers, each containing 15 litres of 
the liquid, a saturation vessel and receiver combined, a 
j lower receiver, and filtering apparatus in communication 
with the same. The contents of the chambers, initially 
charged at a pressure of .3 atmospheres, are raised to a 
; pressure of 0 atmospheres and passed through the saturator 
at this pressure; they arc filtered under a counter pressure 
of 3 atmospheres, obtained by establishing a pressure of 
(I atmospheres in the filtering vessel, and are finally bottled 
: in the oidinary way.—J. F. It. 

XVIII-FOODS; SANITATION; WATER 
j PURIFICATION. & DISINFECTANTS. 

: (-4.)—FOODS. 

Albumin ; Formation of Strongly Flavoured Bodies by 
the Action of Yeast oh -. T. Uokorny. < hem.-Zeit., 

1903, 27, [I J. 5—7. 

It is well known that artificial meat extracts having the 
true flavour of real meat sijStt prepared entirely front yeast 
(sc-Aulirv, this Journal, 1901, 737). Wln-n pressed beer 
yeast is extracted with boiling water and the extract is 
concentrated to a small bulk and poured into 10 times its 
volume of 90 per cent, alcohol, a precipitate is formed 
consisting of tasteless ullmmnses and peptones, and the 
alcoholic filtrate, when evaporated to dryness, yields a 
deliquescent, pa«ty mass, which has the appearance and 
i taste of iucut-extra.it, but with a considerably sharper 
I flavour. If pressed beer yeast be air-dried at 25° C. (an 
| operation occupying about six days), subsequent extrac¬ 
tion with boiling water and trenment of the extract as 
| above affords a much larger yield than is obtained from 
i fresh yeast, both of albumoses and peptones and of 
shitrp-fiavonred matter soluble in alcohol. This increased 
! yield is due to auto - proteolysis daring the process of 
i drying. The auto Mgflj^lysls of yeast is considerably 
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aocelerated at a temperature of 35°—40° C., and in I 
presence of acid. The author digested both fresh and 
dried pressed yeast for 24 hours at 35° C. with a 1 per 
cent, solution of each of the following acids : phosphoric, 
lactic, sulphuric, and hydrochloric acids. The extractive 
mutter, both that precipitated by alcohol and that with a 
sharp sour flavour soluble in alcohol, was materially 
increased in the case of the first three acids, the highest 
yield being found with lactic acid, which does not injure 
the proteolytic enzyme. I n presence of hydrochloric acid, 
however, no proteolysis took place, the yield of extractive 
matters corresponding with that obtained from the yeast 
directly. The proteolysis of other albumins, such as meat- 
fibrin und pea-proteids, by yoast in presence of acids at 
35° C., gave slightly higher yields, confirming the fact that 
the proteolytic power of the yeast enzyme on other proteids 
is relatively feeble. 

With regard to the alcohol-soluble extractive matter 
produced by proteolysis by means of yeast, two classes of 
flavours are to be distinguished. In the first place there 
is the pleasant flavour of real meat-extract, which is valuable 
for the preparation of artificial meat-extracts, and secondly 
there is a very sharp, sour flavour and odour, which, if 
allowed to develop in excess, would be unpleasant and 
detrimental. In small proportions tho bodies producing 
this latter flavour might he useful as appetisers; their 
flavour would only seem excessive if the proteolytic enzyme 
were allowed to act for a long time at a temperature of 
30°—45° C.—.1. F. B. 


Milk or Cream; Process of Deodorising -. H. R. 

Howe, Assignor to H. W. Carmichael, Rockford, Ill. 
U.S. Pat. 709,094, Sept. 16, 1909, 

Milk or cream, heated to a temperature ranging from 135° 
to 140° F., is subjected to the action of a blast of pure air 
in the apparatus described in the preceding patent. 

—W. P. S. 

Milk; Process of Treating -, ami Product thereof. 

J. H. Campbell, New York. U.S. Pat. 717,968, Jan. 6, 
1903. 

Milk is heated, diluted, rendered slightly alkaline, and 
mixed with oleaginous matter. Air is then blown into the 
mixture, the temperature of tbe latter heing kept below the 
coagulating point of albumin, until it is concentrated to 
about one-half its original bulk.—W. P. S. 

Desiccated Milk ; Process of Making -. J. H. Camp¬ 

bell, New York. U.S. i’at. 718,191, Jan. 13, 1903. 

Am is blown through whole or skimmed milk until the 
latter is evaporated to the consistency of a hatter. A 
desiccated powder, such as previously dried milk, is then 
added to form a stiff paste, which is finally completely dried 
in a current of air. The temperature throughout the 
operations is kept below tho coagulating point of albumin. 
(See also Kug. Pat. 3561 of 1901 ; this Journal, 1902, 269.) 

—W. P. S. 

Fkench Patents. 


Gluten, Moist, in Flour ; Determination of the — — . 

M. Arpin. XXIII., page 108. 

•Cocoa; Determination of Theobromine in -. 

J. Decker and P. Wclmaus. XXIII., page 168. 

English Patents. 

Oil Seed-Cakes ( Inferior) and other Residues from the 
Manufacture of Vegetable Oils ; Process of Rendering 

-, Suitable for Use as Cattle Fond. C. Fresenins, 

Termonde, Belgium. Eng. Pat. 385, Jan. 6, 1902. 


Alimentary Substances; Process for Sterilising -. 

[at a Low Temperature ]. C. C. L. G. Budde. Fr. Pat. 

321,039, May 10, 1902. 

Solid foods may be sterilised by soaking in water con¬ 
taining hydrogen peroxide and heating to a temperature 
not exceeding 50° C. The substances are stored in closed 
vessels containing hydrogen peroxide. Liquids are placed 
in ordinary siphons together with hydrogen peroxide. On 
heating, the latter io decomposed, and generates sufficient 
pressure to empty tho siphon when its conteuts are required 
for use.—W. P. S. 


Sbb Fr. Pat 317,378 of 1902 j this Journal, 1902, 1403. 

—C. A. M. 

Eggs ; Method of Preserving -. It. Schultz, 

Charlottenburg, Germany. Eng. Pat. 1328, Jan. 17, 1902. 

The eggs are coated with a gelatinous composition prepared 
by dissolving 25 to 30 parts of soluble starch in 100 parts 
of water, and cooling the solution.—C. A. M. 

evaporation Apparatus [Milk] ; Rotary Drums for -. 

M. Ekenberg, Stockholm. Kng. Pat. 23,770, Oct. 30, 
1902. 


Vegetable Juices ; Process for Sterilising -, and Utili¬ 

sation of the Same. [Mordant.] W. Beckers. Fr. Pat. 
321,073, May 12, 1902. 

1 The solution obtained on boiling vegetables before canning 
is used, after fermentation, as a mordant in dye-works and 
tanneries, and may be prevented from putrefying by long 
boiling, the solution being at tbe same time concentrated. 
The solution may be neutralised with calcium carbonate, so 
that the fermentation proceeds further than otherwise, sugar 
and starch being also added.—W. P. S. 


The drum has double walls and dished or corrugated 
bottoms, as well as a perforated partition wall concentric 
with the drum shaft, so that the heating medium introduced 
through the shaft can circulate over the entire interior 
surface of the drum. Tbe active metallic surface, on which 
the drying is effected, is composed of nickel or a nickel 
alloy, hardened by pressure so as to resist chemical action 
and prevent the contamination of the substances under 
treatment, (.Sec also U.S. Pat. 711,719; this Journal, 
1902, 1548.)—C. S. 

United States Patents. 

'Milk or Cream Deodoriser. H. R. Howe, Assignor to 
H. W. Carmichael, Rockford, Ill. U.S. Pat. 709,093, 


( B.) —SANITATION. 

English Patents. 

Town Refuse; Method of Treating and Utilising - 

[as Fuel], W. P. Wrightson, London. Kng. Pat. 18,800, 
Sept. 20, 1901. 

The screened, ground refuse is mixed with coal dust, 
clay, or the like, and sprayed with crude petroleunn It' 
necessary, a solution of alkali silicate, heated to 180° F , is 
also added. The resulting mixture is moulded and pressed 
into blocks or briquettes for fuel. The plant, consisting of 
a grinding machine, mixing hopper, moulding machine, and 
presses, is connected by a'system of elevators and chutes, 
j rendering the process continuous and automatic.—W. P. S. 


jSept. 16, 1902. 

The apparatus consists of a closedown having an air inlet 
in one side, through which a strong current of air is blown, an ^ 
outlet at tbe opposite side, and a milk inlet composed of a 
number of fine perforations, adjacent to the air inlet. The 
upper side of tlie drum is inclined upwards from the air 
inlet, and curved downwards at the back, forming an 
impinging surface for the liquid. An outlet for the latter is 
also provided.—W. P. S. 


Furnace for the Destruction of the Refuse of Towns. 
W. Lees, Ashton-under-Lyne. Eng. Pat. 20,056, Sept 18, 
1902. 

The furnace consists of a vertical tube or fireplace sur¬ 
rounded by a boiler throughout its height. The refuse is 
fed in at the top, and is partially dried and burnt as it 
; descends, complete burning taking place on a set of movable 
I fire bars at the bottom. The products of combustion pass 
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■off through flues at the tide of the furnace. The upper ; 
part of the furnace is closed by a cone-shaped valve imme¬ 
diately above the side flues. After filling the part above 
■this valve with reftue, the valve is lowered, and allows the 
■charge to fall into the lower part of the furnace, a second 
valve at the same time closing the open top of the tube. 

—W. P. S. 

Water i Apparatus for Softening -. F. J. Farrell. 

Battersea. Eng. Pat. 351G, Feb. 11, 1902. 

Two tanks of equal size are connected, by means of three- 
way cocks, with an overhead reservoir tank containing the 
softening reagent. Each of these has an ontlet in the 
bottom, with plugs connected with a rooking lever so 
arranged that the cooks are opened and closed alternately, 
and that when the outlets are opened, the connections with 
tho reservoir tank are closed. 

When an ordinary rocker is unsuitable owing to the 
volume of water passing through the tanks, a rocking-arm 
is fixed between them, having balls at the ends to form 
floats. On this arm is a flat box on which the water falls, 
and is directed alternately ioto the two tanks, a movable 
hall or weight within the box assisting the action of the 
rocking arm.—C. A. M. 

Sewage; Distribution of Liquids, such at ——, on Filter 
Beds. J. E. Parker, Ncwcastlc-on-Tvne. Eog. Pat. 
23,750, Oct. 30, 1902. 

Tub claim is for the application of adjustable plates forming 
notched or perforated dams to regulate the supply of liquids 
to filter beds in distributors of the type of Stoddart's. 
(See this Journal, 1902, 18-t.)—W. P. S. 

United States Patents. 

Water; Process of Softening ——. F. Breyer, Kogel, 
Austria-Hungary. U.S. Pat. 717,530, Jan. 6, 1903. 

See Eng. Pat. 0217, 1901 ; this Journal, 1901, 1013. 

—W. P. S. 

Water; Method of Purifying -. W. M. Jewell, 

Chicago, Ill. U.S. I’at. 7i8,463, Jan. 13, 1903. 

A srrrvm.E coagulant is added to the water, which is then 
passed through a granular filter, bed. The coagulant is 
removed from the filter by a stream of water run through the 
filter in the opposite direction. Sulphurous acid is added 
to the wash-water to dissolve the coagulant, the solution 
being added to a fresh charge of water to ho purified. 

—W. P, S. 

French Patents. 

Air ; Purification of - [Ozonising"]. .1. Harris. 

Fr. Pat. 320,601, April 25, 1902. 

Am is driven, by means of a fan, into a box containing an 
asbestos filter or screen. After being filtered it passes 
through two insnlated wirework screens provided with 
points on their opposite surfaces and connected with an 
apparatus for producing Tesla currents. The ozonised air 
finally leaves the box by a pipe leading into tho room. The 
apparatus is suitable for placing in a window or ventilating 
opening in the wall of a room.—W. P. S. 

Manure; Manufacture of -,/roro Sewage Liquors and 

Phosphate. E. Fontenilles. Fr. Pat. 321,162, May 12. 

1902. XV., page 152 . 

(C.)—DIS1NFECTANTS. 

Micro-Organisms; Action of Ethyl Alcohol on _. 

G. Wirgin Zeits. Hyg., 40, 307—359. Chem. Oentr., 

1903, 1, [1], 50. 

Under certain conditions the presence of 0-1 per cent, of * 
alcohol had a prejudicial influence on tho development of 
the bacteria (saphrophytes and parasites) examined. This 
injurious influence becomes greater as the amount of alcohol 
present increases. With some bacteria, tho presence of 
4 per cent, of alcohol caused no great injury; all the kinds ' 
examined were able to develop id the presence of 5 per 
centi of alcohol, and the (greater number even in tbe pretence ! 


of 6 ’ 5 per oeat. Bar. pyogenes aur. and some kinds of 
tarcinse grew to some extent in the presense of 7*8 per 
cent, of alcohol. Several kinds at miorobe* derived from 
beer and wort developed in the presence of 7 per cent, of 
alcohol. Bar. viscosus in the presence of 8 per cent, and a 
yeast in the presenee of 8-5 pur cent, of alcohol. 10 per 
cent, of aloobol stopped the growth of all the micro¬ 
organisms examined. The conditions under which the 
bacteria are brought into contaut with the alcohol are of 
importance. The action is greater when the bacteria are 
sown in a nutrient medium containing alcohol, than when 
alcohol is added to a growing colony of the bacteria. 
Alcohol has a greater injurious action on the germination 
of anthrax spores thau on the growth of bacteria, increase 
of temperature favours the prejudicial action of the aloohol, 
but not to ihe sume extent with different kinds of microbes. 

The presence of alcohol (5—7 per cent.) in wort had a 
favourable effect on the growth of acetic bacteria i 10 per 
cent, of alcohol, however, prevented growth. The micro¬ 
organisms did not appear to become acclimatised to the 
alcohol.—A. S. 

United States Patents. 

Bordeaux Mi.rturc ; Making — . .. I'. J. Smith, Elizabeth, 

N.J., Assignor to W. H. Buwker, Boston, Mass. U.S. 
Pat. 718,537, Jan. 13, 1903. 

A MI.VT1 re of milk of lime and rosin oil Is dried, and then 
mixed with blue vitriol.—K. S. 

Bordeaux Mixture; Preparing - F. ,T. Smith, 

Elizabeth, N.J., Assignor to W. II. Bowker, Boston, 
Mass. U.S. Pat. 718,538, Jan. 13, 1903. 

Bi.UK vitriol is rendered anhydrous by heat, and mixed with 
! powdered calcium carbide.—E. S. 

! French Patent. 

Acetylene; New Application of - [as Insecticide, Ac.]. 

J. Choulet. Fr. Pat. 321,088, May 13, 1902. 

Acetylene, in solution or “ pulverised ” by projection 
I with water, or a solution of cupric sulphate, or of other 
; similarly acting agent, is used for the destruction of insect 
, pests, for tho treatment of diseases affecting plants, 

[ disinfection, &c. A strong, closed, portable vessol is provided 
in its upper part with a receptacle for calcium carbide, 
j having a device whereby it may be emptied into wator or a 
suitable solution contained in the vessel, out of a discharge 
pipe, in which the slush ( boullie ), carrying the “ pulverised ” 
acetylene, is forced by pressure of the gas, aided, if desired, 
by the introduction of carbon dioxide gas.—E, 8, 

XIX.—PAPER, PASTEBOARD, Etc. 

Paper Pulp; Electrolytic Bleach for -. A. Neuberger. 

Papier-Zeit., 1903, 37, [8], 70—71. 

Th* author enumerates the various advantages of electro¬ 
lytic bleach liquor over the ordinary calcium hypochlorite 
solutions. These advantages have enabled the electrical 
process to supplant the old method to u considerable extent 
in apite of the fact that the earlier types of plant were 
not very efficient. An apparatus is now described in 
which tho efficiency is largely increased, and which can 
be fitted to any continuous current installation. The 
liquor is electrolysed in the form of very fine streams, the 
oxygen or chlorine electrodes have an area 5—10 times as 
great as the hydrogen elect codes, and the working parts are 
constructed of the most resistant materials, the electrodes 
being platinum-iridium and the insulating parts being 
made of earthenware and paraffin. A 9 per cent, solution 
of common salt flows from an upper earthenware vessel in 
the form of a cascade over a series of plates arranged in' 
steps. The electric mains run parallel to the steps on 
either side, and contact with the plates is made by means 
of bent platinum conductors. The plates are provided* 
with several longitudinal narrow channels in which we 
situated specially shaped strips of platinum-iridium, which 
distribute the current to the liquid. At tht> bottom of the 
aeries the liquid fall* into a collecting vessel, whence it is 
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pumped beck again to tbe top, tbe treatment being 
repeated .until tbe “ active chlorine ” reaches the proper 
degree. The best efficiency it obtained when liquors 
containing not moro than 2 per cent. o( “ active chlonne ” 
are prepared, ar.d these are dilated with 10 or 20 times 
their volume of water before nse. Each plate requires 
about l b.p., but for large ins'allations 6-b.p. plates are 
constructed, a Berios of CO plates being used. Such a 
plant has a capacity of 1,600 kilos of “active chlorine” 
per 21 hours, using 8,000 kilos, of salt.—J. F. B. 

Paper Pulp i Electrolytic Bleaching of -. 

1>. J. Dorcnfcldt. X’apier-Zcit., 1903, 28, [7], 21S. 
Reeerriko to the article by Neubergor (see preceding 
abstract) on the use of electrolyticnlly prepared bleaching 
liquor for pnper mills, the author points out that any 
process for preparing bleaching liquor (sodium hypochlorite) 
direct from brine must bo far more costly than electrical 
processes, such ns the Hnrgreaves-Bird, by which blenching 
powder is made from the chlorine, whilst the soda is obtained 
us alkali. Leaving the question of power out of account 
and taking the figures for materials quoted by Neubergor 
as correct, viz., 8,000 kilos, of salt required to produce a 
bleach-liquor equivalent to that obtained from 4,500 kilos, 
of bleaching powder, the author states that this quantity of 
bleaching powder can be prepared by the Rargreaves-Ilird 
process from 3,000 kilos, of salt and 2,500 kilos, of quick¬ 
lime, showing an advantage in favour of the latter of about 
85 marks. In addition to this, there is obtained a con¬ 
centrated solution containing 2,500 kilos, of sodium 
carbonate, valued at 175 marks, making a total advantage 
of 215 marks for materials on the dny's work. 

Consequently, except where brine is to be obtained 
almost tree of cost, or where sodium carbonate is not 
worth more than quicklime, an electrically prepared bleaching 
liquor (sodium hypochlorite) cannot possibly compete with 
bleaching powder obtained by an electrical chtorinc-soda 
process.—J. F. B. 

Paper ; Behaviour of Mineral Acids in -, and their 

Action on the Fibres. O. Winkler. Zeits. angew. Chem., 

1903,16, [2], 25-27. 

As a test for free mineral acids in paper, Congo Red is 
useful if the quantity of acid be not too small, but in 
presence of alum, the reaction is apt to lose its sharpness, 
and may even be prevented altogether by the formation of 
aluminium compounds. Methyl Violet and Methyl Orange j 
are satisfactory, and by extracting the paper with hot 
water, minute quantities of free acid can be estimated with 
the last-named indicator in presence of alum. Filter 
paper, several samples of German " normal ” writing 
papers and printing papers were tested ; of these, only the 
filter paper and one of the printing papers were perfectly 
free from acid; the others, like most rosin-sized papers, 
contained traces. In order to test the effect of free acid 
on paper, sheets were soaked in dilute solutions of sulphuric 
and hydrochloric acids, in strengths ranging from 1 per 
cent, to 1 in 50,000 and then dried j the subsequent 
observations extended over a period of 3 A years. After 
one month, the papers contained ju«t as much acid as 
when freshly treated ; subsequently the hydrochloric acid, 
especially in the highest dilutions, gradually disappeared 
to some extent, but the sulphuric acid reraniued practically 
constant all the time. Sulphuric acid was always more 
readily detcctible with Congo Red than hydrochloric acid, 
the latter in weaker proportions requiring Methyl Orange 
for its detection. The presence of free acid, even in very 
great dillution, acts injuriously on the paper, reducing its 
'resistance to rubbing and creasing, ns weil as the hardness 
of tbe sizing. In the greatest dilutions, the deterioration 
was scarcely or not at all discernible, but this is merely a 
matter of degree, depending on the lack of delicacy of the 
present methods of paper testing Sulphuric acid acts 
more powerfully on paper than hydrochloric acid, hydro- 
celluloie probably being formed. The acid is not used up 
in tbe process of decomposition which it osuses, but goes 
oa acting continuously, probably until the paper is 
destroyed, l’aper containing free acid is highly injurious 
•a a wrapping or ground for colour-printed and metallic- 


coated goods. Paper for this purpose should be free from 
wood and should either not be kized, coloured, or bleached 
at all, or only very slightly ; the pulp should not be beaten 
" wet,” as cellulose so treated is more hygroscopic. 

—J. F. B. 

Millboards ; Manufacture of -. G. X.. 

Papier-Zeit., !903, 27, [3], 71. 

In order to obtain hard boards, it is necessary to run a 
thin sheet on the machine, and the cylinder must bo 
provided with a fine outer wire, such as No. 70 or 75- 
A good help in obtaining hard and, at the same time, 
flexible boards, is the addition of 3 or 4 kilos, of “ collodin ” 
to the beater for every 50 kilos, of raw material charged. 
“Collodin” is a smooth paste prepared from 10 kilos, of 
potato-farina, 1 kilo, of caustic soda, nnd 45 litres of water; 
it tends to bind the short fibres, thus reducing the loss. In 
order to avoid irregularities ill the boards, the sand traps 
must be kept clean, nnd great attention must be paid to the 
settling-laths and boards. The accumulation of clotted 
pulp on the stirrers of the stuff-chests must also be 
prevented. Hard millboards are apt to wrinkle during 
glazing more than soft ones. When the boards come 
from the drying rooms and are damped for rolling, they 
should be allowed to stand lor one or two days. If they 
slill wrinkle, the pressure on the front guard roll of the 
glazing press should be eased, as it is a great mistake to 
load this roll too heavily.—J. F. B. 

Unithii Static. Patent. 

Viscose and Products derived therefrom; Method of 

Treating -. 0. F. Cross, K. J. lie van, and (J. Beadle, 

London, Assignors to Cellulose Products Company, 
Wilmington, Del. U.S. Fat. 717,355, Dec. 30, 1902. 

See Fr. Pat. 309,548; this Journal, 1902, 67.—J. F. B. 

French Patents. 

Cellulose [in Fibres, Paper, ,$t.] ; Superficial Acetylation 
of -. L. Lederer. Fr. Pat. 320,885, May 5, 1902. 

The cellulose, or tissue containing it, is immersed, at the 
ordinary temperature, in a bath of acetic anhydride 
containing a condensing agent, e.g., about 0'5 per cent, of 
sulphuric acid, for 10 minutes, or more, according to the 
degree of acetylation desired. It is then withdrawn, 
pressed, and washed with water. (See also Hug. Pat. 
11,749 of 1900; this Journal, 1901, 741.)- T. F. H. 

Celluloid ; Manufacture of Substitute for -. C. Tissier 

and P. Maguier. Fr. Pat. 320,931, May 7, 1902. 

A composition consisting of gelatin incorporated with 
celluloid may be prepared in an open vessel by first soaking 
gelatin in the cold in a mixture of 80 per cent, alcohol with 
5—10 per cent, of glucial acetic acid. The swollen gelatin 
is then added, together with celluloid paste (camphor and 
nitrocellulose), to 90 per cent, alcohol containing a little 
acetone. The mixture is warmed and kneaded hot in the 
ordinary way. The incorporation is best performed in a 
closed autoclave provided with a stiirer, and in this case 
the alcohol and acetic acid cau he recovered by distillation. 

—J. F. B. 

XX.—PINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTEACTS. 

Bare Earths ; Microscopic Detection of the -. 

R. J. Meyer. Zeits. anorg. Chem., 33, 31—44; 113— 
116. Chem. Centr., 1903,1, [1], 56 ; [3], 196. 

Behrens (see this Journal, 1902, 368) has proposed to 
control tbe progress of the separations and the purity of 
tbe preparations of rare earths by micro-crystallographic 
examination of the succinates. The author bas repeated 
Behrens’ experiments and gives in detail the results he 
has obtained. He finds that tbe crystalline forms of the 
succinates of tbe cerite earths depend to a considerable 
extent npon the concentration of the solution. For 
example, tbe crystalline form of didymium succinate 
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panel through different phase* of development, of whiob 
one or another predominates according to the concentration 
of the solution anil the nature of the other elements present. 
Moreover, the succinates of some of the rare earths, e.g., 
praseodymium and neodymium and samarium and 
didvmium crystallise in iscmorphous forms. 

The author concludes that tho microscopic examination 
of the succinates cannot bo regarded as a satisfactory 
method for judging us to the homogeneous or uon- 
homogeneouR nature of preparations of the ccrlte earths 
or as to the reliability of the usual methods of separation. 

— A. S. 

Cinnamylident Chloride. E. Charon and E. Dugoujon. 

Comptcs Kend., 1903, 136, [2], 91—90. 

Cinnamymdene chloride, C,H S . CH :('H. CHCI. is prepared 
in the following manner: A slight excess of phosphorus 
pentachloride is introduced into a small dry flask and cinna¬ 
mic uhiehyde is added drop by drop in the cold. When all 
is added, the flask is heated fora moment on the water-bath. 
The contents are then poured carefully on to crushed ice 
and a heavy oil separates, which soon solidifies. This 
product is purified by twice crystallising from ether j it is 
not easy to free it entirely from cinnamic aldehyde. The 
pure chloride crystallises in pearly white scales melting at 
54° C. j it distils at 142°—14'.4 ’ C. under a pressure of 
33 mm. This chloride is very unstable, decomposing in 
presence of water or moist air into hydrochloric acid and 
cinnamic aldehyde. It is impossible to keep it for long, it 
soon turns black and decomposes; tho final products in 
presence of air being cinnamic acid and u black resin. The 
saturated chloro and bromo derivatives are perfectly stable ; 
these arc tetrachlorophenylpropane , m. pt. 66 and 
dichlorodibromophenylpropnne, m. pt. 127° ('.—J. F. 11. 

Helmitol. 1‘harm. Centr., 1902, 590. Phsrm. J., 1903, 
70, [16971, 8. 

Helm itol, a uew compound ef hexumethylene tctramiiic 
(urotropine) and anhydromethylenc citric acid, forms 
colourless crystals, which decompose at 163° C., and are 
sparingly soluble in alcohol, insoluble in ether, and soluble 
in water to the extent of 7 per cent.—A. S. 

Aristochin [ Di-quinine Carbonate]. l’harm.-Zeit., 1902, 
857. (’harm. J., 1903, 70, [1697], 2. 

Akistochin, or di-<|uinine carbonate, (0(0.C5„ll n N 3 0)..., 
forms a white tasteless powder, insoluble in water, easily 
soluble in chloroform and alcohol, and sparingly soluble in 
ether. It melts at 189" (.'., anil with hydrochloric aeid 
forms salts which are soluble in water.—A. S. 

A loins of Natal Aloes. K. huger. J. Pltarin. (him., 1903, 
17, [1J, 13-17. 

Natal aloes is found to contain two aloins, Nataluin. 

>ios and Homonataloin, C.^H J4 ()| 0 . To isolate the 
crude n'.oms, Natal aloes is extracted with pure acetone to 
remove the resinoid impurities; the insoluble residue con¬ 
sists then of a mixture of the two aloins. These are 
separated by functional crystallisation from methylic 
alcohol. Homonataloin first separates in tho form of hard 
adherent crystalline crusts. From the mother liquors, 
nataloin is obtained, on concentration, in the form of short 
pale yellow lamella;. 

Nataloin is less soluble in methylic alcohol than barbaioin. 
It is almost insoluble in water and in ether, but dissolves 
readily in acetic ether. It behaves as a phenol, dissolving 
in caustic alkalis, from which solutions it is precipitated 
by carbon dioxide. It evolves furfural when heated with 
dilute sulphuric acid. In acetic ether solution its specific 
rotation it a, > - 107'1'. By the addition of benzoyl 
chloride to a pyridine solution of nataloin, tetrabenxoyl- 
natalolu, CjjHjjfCjHjO ).O 10 , is obtained as a yellow 
amorphous body, free from bitterness, which is readily 
soluble in alcohol and. in ether. When this compound 
is heated in a scaled tube to 100° C. with excess of 
-.benzoyl chloride, it is converted into bexahensoylnataloi'n 
C a H 30 (C 7 H 4 O),O te . which is deposited from absolute 
-alcohol in yellowish amorphous granules. When an alka¬ 
line solution of nataloin is heated with lodititn dioxide. 


the methyl ester of a new emodin, uataloemodin, C|.H l( O b , 
is obtained. This crystallises from methylic alcohol in 
palo orange yellow needles, m. pt., 238° C. It sublimes 
uualetcrd. It gives an intense violet colour reaction with 
sulphuric acid, and an orange red solution with caustic 
soda. Heated with sine-dust it affords a sublimate of 
delicate scales with it greenish reflection, probably a methyl 
anthracene. When heated in a scaled tube to 170° C. with 
strong hydrochloric acid, metliyliiatalocmodiu is converted 
into an emodin, m. pt., 220-5“ (’. 

Hoewnataloin, separated ss described above in the first 
crystallisations from methylic alcohol, is obtained iu the 
form of yellow anhydrous lamellic by recrystallising from 
acetone containing 20 per cent, of water or of acetic ether. 
Its composition is constant, whatever solvent lie em¬ 
ployed in its crystallisation, and tho crystals are invariably 
anhydrous. Its acetic ether solution is slightly more 
markedly lava-rotatory than that of nataluin, having the 
o„ - - 112-6 . It agrees with nataloin in general reactions, 
and gives the analogous benzoyl compounds, tetrubenzoyl 
liouionalaloin, (\,,)1 3 >(< ' 7 H t ()) 4 < ),,,, and hexabeuznylhomo- 
nataloin, C~,ll,,(('-lid)) fi (> l0 .—J. 0. It. 

Aloins; Constitution of the E. lager. J. Phsrm. 

Chim., 1903, 17, [2], 52—34. 

In a previous paper (this Journal, 1902, 1037) it was 
shown that barbaioin and isobarbaloin nro glueoside-like 
compounds of methylisohydroxychryruzin with a methyl- 
ttldopentose. The following diagram represents the ttruc- 
tural formula of barbaioin : — 

CH CO C.OIl 
HC 

oh.c \v\/\V 

CII CO C.O.CII(CII 3 ).(CIIOH)j.COII. 

Barbaioin, being the more stable compound, the sugar 
residue may be assumed to be attached at the position either 
1 or 4, while in isobarbalom it is probably attached at the 
position 6, the hydroxyls at 1 and 4 licing free. This would 
explain the oxidation of isobarbalom by luccase, only those 
phenols containing two hydroxyl groups either in ortho or 
para positions being affected by ibis enzyme. The position 
of an hydroxyl group at 1 is fixtd by its presence in chrysazin, 
an aloin derivative which can be prepared from anthracene. 
Another hydroxyl cannot occupy the position 2, because then 
mcihylisobydruxy chry sazin would be an alizarin derivative, 
dyeing mordanted cotton, which is not the case. All 1-2 
dihydroxy - derivatives of anthrjquinonc are dyestuffs 
without exception. 

The above aloins are not hydrolysed by dilute acids, and 
only give off vapours of furfural (or its hoinolognes) when 
heated in a dry state. Nataloin and homonataloin, on the 
other hand, evolve furfural on boiling with diltfte sulphuric 
acid, ami the sugar residue is therefore less firmly attached 
to the aromatic residue in the case of the Natal alofus. 
These latter yield under the action of sodium peroxide a 
body corresponding with the methylic ester of tin emodin 
(trihydroxjmetbylanthraquinone). In the Natal alofus the 
anthraquinono group appears to be in a latent state, only 
made evident under the action of sodium peroxide. These 
aloins when treated with nitric aeid yield only a large 
quantity of oxalic acid and a little picric acid, whereas 
barbaioin under similar treatment yields a nitro -derivative 
of a hydroxyauthraquiuone. The author assigns to nataloin 
the formula C»jH^O 10 and to homonataloin C.-ll-d ),„- 

—J. F. B. 

Scopolamine Derivatives. Schmidt. Apoth.-Zeit, 1902, 
592. Chem. and Druggist, 1903, 62, [1197], 14. 
Scopolamine (byoscine) is hydrolysed by baryta water, 
yielding atropic acid and scopoliae, whereas atropine or 
- hyoscyumine yields atropic acid and tropine :— 

C, 7 H {i N<) 4 - C 9 H„NO, + CjHjOj. 

Scopoline appears to be related to tropine iu tho sense that 
a CH; group of the latter is replaced by a CO group; it 
does not, however, give any reactions of a ketone, When 
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hSstedia a sealed tube with hydrobromic acid, it is con¬ 
verted into the bydrobromide Of brorao-seopoline-— 

C„H, 1 UrN<OH) 4 HBr, 

and a study of this reaction leads the author to conclndo 
that seopoline contains the grouping : — 



-A. S. 

Alkaloids of Dieentra Uucullaria. It. Fischer and 0. A 
Soell. Vhartn. Arch., Milwaukee, 5, 181. l’hnnn. J., 
1908, 70, [1699], 61. 

Thb authors have examined Dieentra cneullaria X. O 
Fumarisceic, nnl in the plant collected daring the early 
part of May they have detected three alkaloids, one of 
which is protopinc.—A. S. 

Alkaloids of Eschsckultiia Califnrnica. It. Fischer and 
M. E. Tweeden. I'tierin. Arch., Milwaukee, 5, 117. 
I’harm. J., 190:), 70, [1099], 61. 

BaEdet and Adrian havo reported the presence of morphine 
in this plant, which is known ns the Californian poppy. 
The authors find that the number of allinloids present is 
probably seven : —Protopine, 0- and 7 -homochelidouine, 
sanguinarine, chelerytbrine, and two others differing in 
properties from any previously known alkaloids.—A. S. 

Orange ploversOil of -. II. A. Hesse and 

O. Zcitschel. .1. prakt. Client., 1902.06, [23 and 21 ], 
481—516. (See this Journal, 1901, 1138.) 

The harvest of ornngo flowers at Grasse lasts from the 
beginning of May to the first week of June. During the 
first week of the harvest the flowers, although strongly 
soented, do not yield much oil on distillation, and this 
period is devoted to the manufacture of pomades by the 
maceration process. 

Neroli Oil. — A table is given showing the yields and 
constants of the oils distilled st different dates throughout 
the season. The variations from day to day were not 
important, they indicated a slightly lower ester-content at 
the beginning and a slight falling off of methyl nnthranilate 
towards the end. The constants of a normal neroli oil are 
given as follows: Sp. gr. at 15° C. — 0-870—0-875; 
optical rotation + 2 “ SO' to + 6 °; saponification value. 
35—45, corresponding to 12—15 percent, of linalylacetate ; 
acetyl value 100, equivalent to 35—38 per cent, of free 
alcohols; methyl amhranilate 0-5— 0-7 percent. ; soluble 
in 1 to 2 volumes of 80 per cent, alcohol; most oils when 
mixed with 4 —6 volumes of 80 per cent, alcohol become 
oloudy owing] to the precipitation of paraffin. The 
following Sable shows the constituents and their approximate 

S roportions aa determined in neroli oil in the present 
iveatigation. 

The paraffin crystallises in lustrous scales melting at 
54° C., it is doubtless identical with neroli-camphor or 
aurade and is devoid of odour. 

Alcohols: Linalool. —The authors regard linalool ns a 
definite homogeneous body, optically active, which however 
occurs in nature in varying mixtures of the dextro- and 
laevo-modifications ; they disagree with Harbier’s view that 
linalool, as ordinarily known, is a mixture consisting largely 
of myrceuol. Geraniol, ,Vc.—In the separation of the 
primary and secondary alcohols from the tertiary, by boiling 
with phthalic anhydride, the authors have determined that 
the esters of terpene alcohols remain unaffected by the 
treatment. No phenylethyl alcohol could be detected. 
Togefher with geraniol and genpyl acetate the authors 
have isolated a new alcohol, wnienthey term nerol, and its 
acetate. Nerol is isomeric with geraniol, but does not 
combine with calcium chloride, it has an extremely fresh 
and delicate odour of roses, and its diphenylurcthane crys¬ 
tallises in fine needles melting at 73°—75° 0. Ntrolidol is 
the name assigned to a new sesquiterpene alcohol, which, 
ftora its very low sp. gr. (0-880), is regarded as belonging 
to the aliphatic senes ; its optical rotation is 4-13° 82'; 


boiling point under atmospheric pressure 276°—277 p C. 1 
I it has a-feeble but very permanent odour. Tbe neroli oils 
( investigated by the authors gave no pyrrol reaction. 

Constituents. -*PProrin«ato- 

I percentages. 


Hydrocarbons, j 
.45 per cent. 1 

'j Pinene.. K 

1 :::::::::::::::::: (sspercent, 

.j 0 * 7 -Paraffin. ') 

( 

Terpene alcohol* 
and their acetates, 

47 per cent. 

'! M-innloot. 30 per cent. 

/•Linalyl acetate. j 7 „ 

i (/-Terpincnl. 2 

; Geraniol and nerol. 4 „ 

j Gernnyl acetate and neryl \. 

.! acetate.. .>“* ** 

I 

Sesquiterpene ^ 
compounds, > 

I) per cent. J 

t/ Nerolidol.... j ({percent. 

Nitrogenous bodies, 5 
0*7 percent. \ 

j Methyl anthrauilate. O’fi per cent.. 

I Indole.| below O'1% 

Acids and phenols, ( 1 Acetic acid. i. .. 

t»*l per cent. 1 Palmitic acid ...:. 

Resinous and un- *\ 
determined con. ( 
Htituents and loss, C 
11/2 per cent. J 

Deeylnldehyde(V) and esters 'i 

1 of phenvJacctic acid and , [■ , “* WT 

| benzoic acid(V), &e. ) 01 m * 


Orange flower water oil. —About 30 tous of orange flower 
water yielded to extraction 10 kilos, of oil. This oil, except 
for theterpenes, is qualitatively almost identical with neroli 
oil; it contains, however, esters of phenylethyl alcohol and 
possibly phenylacetonitrile. Quantitatively, however, it 
differs greatly from neroli, according to tbe solubility of the- 
constituents in water. The proportions of free alcohols and 
of uietbyl anthrauilate are very much higher in the water 
oil than in neroli, but the esters of terpene alcohols are very 
much less. 

In the ethercnl oil from orange flower pomade, esters of 
salicylic acid have been detected. 

By suitable treatment by rectification and extraction of 
the “ essence concrete ” of orange flowers, obtained by 
i extracting the flowers witli volatile solvents (light petro¬ 
leum)', a yield of O-OSOG per cent, of an essential “extract- 
oil ” was obtained. This oil is undoubtedly the best as 
regards quality, and its perfume approaches most nearly to- 
that of the flowers themselves. It is distinguished from 
the oil obtained by distillation by its bigli percentage of 
i esters, leading to the conclusion that a far more considerable 
j saponification of the esters must take place during the 
process of distillation than was hitherto supposed. Finally, 
the authors have established the fact that the nitrogenous 
constituents of orange flower oils, methyl anthrauilate and 
indole, ate primary constituents of the flower* themselves, 
and are not produced during the process of manufacture. 

—J. F. B. 

Citron Oil. S. Gulli. Ghent, and Druggist, 

1903, 62, [1197], 22. 

The author has previously (this Journal, 1902, 186) 
described a sample of citron oil tbe characters of which did 
not agree with those given by H. E. Burgess (this Journal, 
1901, 1237), because the two oils were obtained from 
different varieties of citron. In order to determine the 
characters of pure citron oil made from “cedrini,” the 
author prepared 450 grins, in his own laboratory by hand- 
pressure with a thin sponge. When first prepared, the oil 
contained a large amount of minute white crystal*, which. 

- gave it a turbid and silky appearance. The sp. gr. at 
15° C. was 0-851, and optical rotation at 15°, 4 - 80° 50'. 
A sample of citron oil (from, “ cedrini ”) examined by 
Stavenhagen had the *p. gr. 6-850 and optical rotation, 
4 - 79°. These figures agree fairly well with those obtained 
by Burgess. 
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Mott of the to-called citrou oil which goc- into trade at 
a low price ( is compotcd of a mixture of hand-pressed oils 
of lemon and tweet orange. The author sbowt that mixtures 
of these oils and of sweet lemon aod sweet orange can bo 
prepared, which do not differ, so far as specific gravity and 
optical rotation are concerned, from pure citron oil.— A. S. 


Citron Oil. London Essence Company’s Research Labo¬ 
ratory. Chem. and Druggist, 1903, 62, [1198], *7. 
With reference to the preceding abstract, it is pointed out 
that any adulteration of the nature described therein can be 
easily detected by distilling in racuii 100 c.C. of the oil, Col¬ 
lecting two fractions of 10 e.c. and 80 c.e., respectively, and 


Description ot Oils. 


Pare citron oil, season 191)2-1)3 , 


( 8p. i 
. ] ltotl 
(. Ref. 


Sji. nr. 

Rotation --- 
1 mb's - 


I onion oil, .V por root.; sweet orange] nlonO,.., 
oii,.VJ|)crocnt. (mixture A. Utilii) .. ( , 


Pure citron oit.ttO per cent,; mixture [ . 

A as above.,« per cent.V R ,, r lml( . x 


d Constants. 

1 N o. c.e. 

1 Rotations. 

Doom's 
Hnlyro- 
ref lacto¬ 
meter. 

Refractive 

1 tiltiiv.8. 

Aldehydio. 

Content 
3rd fraction, 

0-332. 

.... ! io*o 

i + 

s.v :>.v i 

1 

71-0 | 

1*4730") 

IVr Cent. 

80° .V. 


+ 


7ro i 

1'473:. > 

53 

1*4740. 

.i 70 

- + 

it> ■ :iu' ; 

8 -1-8 1 

1 

r -vSiii) ) 


0*854. 


-t 

77> r.' 

71-2 

1 *47:13*1 

1 "47*114 J- 


80“ l.V. 


• -I 

10 ' 

, 71-8 

31 

1-4745. 

.. ti ‘ ,5 


47“ IB 

7o-n 

\ 14703; 


0*854. 


•f 

7** to' 

7l'l 

1 "4730) 
1-4734 


7U° .111'. 


+ 

sip Jin' 

71*0 

41 

1 ’ 1741. 


i H 

i*i° ;j/ 

j 71* *7 

1-4783 ’ 



I 

Rotations m, in lOt'-ium, tubes; sp. gr. at In' 5 C.; rcfructivc indices N» and liutyro-refruetometer readings, eomcteil to 20° C. 


then obtaining a third fraction by steam-distillation of the 
residue, which should be carefully measured. The characters 
of the three fractions ore then determined and in the third 
fraction the amount of aldehydes. In the above table are 
shown the results obtained with mixtures as described by 
tiulli and with a pure citron oil of the present season, which 
contained a large amount of the silky crystals observed by 
Gulli.—A. S. 

Cilrnnelhi Oil; Adulterated ——. E. J. I’arry and C. T. 

Bennett. Chem. aud Druggist, 1903, 62, [1 199J, 8H. 

Very large quantities of citrouella oil have recently 
appeared on the London, Liverpool, and American markets, 
which do not pass Schimmct’s test (see this Journal. 191)1, 
ti t )). .Samples examined by the authors formed practically 
clear mixtures with equal volumes of 80 per cent, alcohol, 
but on further addition of the alcohol, oily drops separated. 
By careful fractionation it was found that the oils in question 
contained fairly pure resin spirit (light resin oil). A 
mixture of IS parts of light resin oil (sp. gr. 0'8345) 
with 85 parts of pure citronella oil has physical characters 
very similar to those of the oils examined by the authors. 
It is stated that a citronella oil mixed with small proportions 
of well purified resin spirit may comply with Schimmcl’s 
test.—A. S. 


mothoxy groups. Oxidation with a 2 per cent, solution of 
potassium permanganate with tee cooling gave homomaticoic 
acid, C,,1I, 3 < m. pt. 96°;C. V together with maticoic aldehyde. 
Bromine iu ethereal solution gave a crystalline compound, 
0,(11,^ ) 3 llrj, m. pt. 11C. The authors assign the following 
formula to the matico ether. 


CIL.O 

CHjO 


11 

/\ 
I I 
\/ 


-O . 
-() - 


OH¬ 


IO. C. s. 


Quinine liisulphate ; K rumination of -. 0. Bellolii. 

] XXIII., page 168. 


Camphor in Camphorated Oil; Determination of 
XXII1., page 168. 


United Status I’atknth. 

Organic Peroxide [ A ret ijl Hydrogen Peroxide]. It. II, 
Page, Detroit, .Mich. U.S. Pat. 717,016, Dec. 30, 1902. 

Skb TV. 1’at. 319,248; this Journal, 1902, 1466.—,J. F. B. 


Cassia Oil. TO. Kremers. Pharm. Rev., 20. 545. 

Pharm. J., 1903, 70, [1699], 61. 

Among the adulterants of cassia oil, cedar-wood oil (up to 
30 per cent.), resin, and alcohol have been observed. An 
oil containing 10 per cent, of aleohol had the sp. gr. 1-037. 
A mixture of petroleum and resin may be added to the oil, 
without materially altering its specific gravity or rendering 
it insoluble in 80 per cent, alcohol. The author points out 
that an oil containing as much ns fit) percent, of cinnamic 
aldehyde may contain 10 per cent, of adulterauts, and the 
residue, should therefore, be examined.—A. X. 

Matico Oil. E. Framm and K. van Emster. Her. 35, 
[20], 4317. 

The authors have examined a matico oil marked heavy 
fraction, sp. gr. 1-123 at 15“. It differed from all oils 
previously examined, consisting chiefly of a compound 
which the authors term Matico ether. This compound 
forms a clear yellow fluorescent liquid of sp, gr.. 1 • 136 at 
17° and b. pt. 282—285“ C. On analysis figures corre¬ 
sponding to the formnla, C 14 1I 13 0 4 , were obtained, and farther 
examination showed the compound to contain two methoxy 
groups and probably a methylene ester group. Oxidation 
with a 5 per cent, solution of potassium permanganate, gave 
maticoic acid,C 14 H le O,, m. pt. 138° C., and maticoic aldehyde, 
UioHjjAj, m. pt. 88° C. Both of these contain the two 


Caffeine; J’rorrss of Making -—B. It. Fautiee, 
Philadelphia. IJ.S. Bat. 710,873, Dec. 30, 1902. 

! Gapi'bink is recovered from the deposit formed on the 
inside of the pipes and flues of coffee-roasters by heating 
the deposit, condensing the resultant vapours, placing the 
condensed matter in boiling water, separating out the oily 
matter, boiling in water the charred residuum from tin- first 
heating process, filtering the solutions, uniting the two 
caffeine solutions, and evaporating to the crystallising point. 

: —.1. F. B. 

Theophylline; Process of Making -. M. Engelmann, 

Elberl'eld, Germany, Assignor to Farbenfabr. of Elber- 
feld Co., Xew York. U.S. Bat. 716,994, Dec. 30, 1902, 

The monoformyl derivative of 1.3-diin<-thyl-4.5-diamono- 
2.6-dihyilroxj-pyrimidine is treated with an alkali, and 
the alkali salt of theophylline thus produced is treated with 
acids, liberating theophylline.—J. F. B. 

1 Piperidine; Salt of --, and Process of Making same. 

i W . B. Bishop, A. Bishop, and F. W. Passmore, London. 
U.S. I’at. 717,066, Dee. 30, 1902. 

' Piperidine p-sulplionamino-bcnzoate— 

| C„H < .sb 1 XH,(COOIl)C i H n N, 
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melting at about 228° C. is obtained by causing 1 part of 
piperidine to react with 2 parts of /i-sulphonamino-benzoie 
aoid in hot aqueous solution and crystallising the product. 

—J. F. B. 

French Patents. 

Rectification ( Continuous) of Alcohols ; Apparatus for 

- E. Burbctt. Addition, dated April 17, 1002, to 

Fr. l’at. 290,750, Feb. ), !900. 

Indicating tubes are arranged for showing the amount of 
liquid returning to the still in relation to that delivered. 

—J, W. If. 

Oils (.Fatty and Ethereal) and other Chemical Products 
ordinarily liquid; Dry and Pulverised Preparations of 

-. Sicco Med. ('hem. lust. F. G, Sauer. Fr. Pat. 

320,839, May 1, 1902. XII,, page 150. 

Fats and Esters of Fatty Acids ; Manufacture oj Rromine 

and Iodine Derivatives of -. \V. Majert. i’r. Pat. 

320,993, May 7, 1902. 

Oils, fats, and liicthylie or cthylic esters of unsaturated 
fatty acids are treated with hydrohromic or hydriodic acid, 
either in the gaseous state or dissolved in water or glacial 
acetic acid; phosphorus bromide or iodide may likewise be 
used. If a solid fat be treated, it is first dissolved in a 
solvent such as ether, benzene, &c. In the case of hydri¬ 
odic acid the action is complete in 3—5 days, but with j 
hydrobromie acid the substances must be left in contact for 
15—20 days. The product is finally washed with water, 
and solutions of sodium carbonate and sodium thiosulnhate ; 
consecutively until pure. The addition compounds so j 
obtained are remarkably stable.—J. F. II. 

! 

XXI-PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

[ Photography ], Theory of Chemical Sensitise's in - 

Taippo-Cramer. Phot. Corr., 1902, 39, 999. Cbem.- 
. Zeit., 1903, 27, [3], Hep. 16. 

Vogel's theory that sensitisers act by absorbing the 
halogen liberated during exposure is not altogether con¬ 
firmed by the author's experiments. It was found that 
ammonia solution (sp. gr. 0-91) applied to dry plates during 
exposure lessened the sensitiveness, whilst if used before 
exposure it was without action, and this effect is more 
strongly marked in the case of collodion emulsion plates. 

A one per cent, sodium carbonate solution or a 10 per 
cent, potassium carbonate solution applied before exposure 
increases the sensitiveness, but the action is just ns marked 
if the alkali is washed out again before exposing the plate. 
The same is tho case if acid silver nitrate be used and 
then washed away before exposure. So also immeision in 
1 percent, hydroqninone solution increases the sensitiveness, 
the removal of the compound by washing before exposure 
having no effect upon the improvement produced. 

—YV. (i.M. 

Pyrogallol Developers with Caustic Alkalis. E. Ynlonta. 
Phot. Corresp., 39, 703. 

Caustic alkalis added to a pyrogallol-sodium sulphite 
solution in proportion just sufficient to form mono-alkali 
phenolates produced very effective developers ; taking tho 
rapidity of the pyro-sodo developer as 1, the rapidities of 
the mono-alkali, phenolate developers were :—sodium, 3 3 ; 
potassium, 3• 6 ; lithium, t. Di- and tri-phenoiate developers 
were not satisfactory. The formula given for practical use 
is: A. Sodium Bulphite, 160 grins.; pyrogallol, 25 gnus.; 
water up to 1 litre. B. Caustic potash, 11’5 grms. 
(caustic soda, 8 grniB.) ; water, 1 litre. For use take 1 part 
each of A, B, and water.—J. W. 11. 

0T 

Platinum (Platinum Toning). Conversion of the Silver 
Image of Bromide Prints into —. C. YV. Somerville. 
Phot. Jour., 1902, 42, [11], 246—250. 

Tub best working formula found by the author is 
potassium chloroplatinitc, 1 grain; mercuric chloride, 

1 grain; citric acid, 9 grains s water, 1 ounce. The tint 
produced is 'of a warm sepia, and may be varied by 


altering the proportions of mercuric chloride. The addition 
of a few drops of 10 per cent, solution of potassium 
bromide prevents any tendency to stain the gelatin and at 
the same time acts as an intensifier. If a print lacks 
depth, it may be bleached in : copper sulphate, 200 grains ; 
potassium bromide, 200 grains; water, 20 ounces; re¬ 
developed and re-toned. The prints appear to stand most 
severe tests of permanency.—J. YV. H. 

English Patent. 

Photographic. Toning and Firing Sheets of Absorbent 
Material. S. S. Bromhead, London. From (’hem. Fab. 
Ilelfenberg Act. ties, (formerly K. Dieterich, Helfenberg, 
Germany). Eng. Pat. 23,809, Oct. 31, 1902. 

Unsized paper or other porous material is impregnated 
by repeated immersion in a solution of the combined 
constituents of tho usual toning and fixing baths, and dried. 

The sheets are placed in a dish containing water, 
together with the prints to be toned. 

The solutions used for impregnating the materials are:— 

Paris by YVctgbt. 


(1} Sodium lhiosui|ilmto. 500 

Ammonium thiocyanate . 6.’, 

" Ammoniaic of alumina ”. 15 

Citric acid . 15 

Load acetate. 2 1 

Lead nitrate. 2<> 

Cold chloride. 15 

Water. 400 

or 

(2) Sodium thiosulphate. 700 

Lead nitrate. liio 

Cold chloride. 2 

YVater. 000 


—T. F. B. 

United States Patents. 

Photographic Plates for Use in Printing Presses; 
Manufacture of — — . S. Epstein, Palis. U.S. Pat. 
717,369, Dec. 30, 1902. 

A metal plate is roughened, heated to 50' C., covered with 
a mixture of hot water, gelatin, a bichromate, pure alcohol, 
and a suitable acid, heated further to 100 ‘, cooled, exposed 
under a negative, washed with water, and treated with a 
mixture of glycerin and water.--F. II. E. 

Photographic Films; Manufacture of -. L. M. .!. 

Armaudy, Assignor to Soc. Anon, ties Prudnits 1’hoto- 
graphiques. M. V. Asniercs, Frauce. U.S. Pat. 
717,793, Jan. 6, 1903. 

A stripping layer of a gummy nature (e.g., gum-lac) is 
spread oil a celluloid or other backing to produce a 
: polished surface, and to this a layer of gelatin und u 
sensitised film are applied successively, the gelatin 
employed being mixed with come adhesive soluble substance 
| to render it supple. — T. F. B. 

Silver Bromide Gelatin; Process of Making -. A. 

’ Cobenzl, Bingen, Germany. U.S. Pat. 718,312, Jan. 13, 
1 1903. 

A hot emulsion of silver bromide and gelatin is treated 
with alcohol and allowed to “ ripen ”; it is now cooled, 
with agitation, so that the silver bromide gelatin is 
precipitated from the clear liquid containing the soluble 
salts as a fine-grained sandy powder, which is separated 
and washed. 

The powder obtained is stated to be nearly panchromatic. 

—T. F. B. 

Developing Photographic Pictures; Process of -. A. 

I Eichengrfin, Elberleld, Germany, Assignor to Farb- 
fabnken of Elberfeld Co., New York. U.S. Pat. 716,396, 
Dec. 23, 1902. 

A developing bath containing additive compounds from 
ketones and bisalphites, is used. 

See U.S. Pat. 707,403; this Journal, 1902,1349. 

-J. YV. H. 
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Feekcu Patent. 


Photographic Platen a.d Film. j Manufacture of -. 

F. H»yer and Co. Fr. l’at. 320,694, April 26, 1902. 
i?EE Kng. Pat. 22,727, 1901 ; this Journal, 1902, 1411. 
The solution of a suitable developer, with or without 
acetoue-sulphite, is thickened with starch or the like, and 
the whole is painted on to the back of the plate or film. 
The developers mentioned arc amidol, ediuol, and metol. 
In the case of films, the latter should be prepared with a 
few drops of glycerin to prevent curling.—F. 11. L. 

XXII—EXPLOSIVES, MATCHES, Etc. 

United St\ti;-5 Patents 
Explosive, L. McDaniel, Tabor, Iowa. U.S. Put. 
717,441, Dec. 30, 1902. 

Potassium chlorate and potassium nitrate are incorporated 
with a syrupy solution of sugar until a granulated powder 
is produced, which is agitated in the presence of gasolene, 
to make a ‘‘ smokeless powder.”— E. S. 

Smokeless Powder; Apparatus for Evaporating Solvent 

from -. P. K. A. LiedbecK, Stockholm. U.S. Pat. 

718,484, Jan. 13, 1903. 

The apparatus consists of a horizontal drum having one end 
open, revolving in a steam-jacketed casing. By means of an 
adjustable noz/.lo the nitrocellulose solution can he fed on to 
the inner surface of the drum along its whole width. Hot 
air is passed over the drum and the evaporated solvent 
carried to a condenser. By this meaus layers of explosive 
can be superimposed on each other to any desired thickness, 
forming a hollow cylinder which can be cut open and 
removed from the surface of the drum, on detaching the 
casing. 

Sec also this Journal, 1902, 1097, 1112, and 1556. 

—G. W. Mcl). 

French Patent. 


Explosives for Mines. J. Luciani. Fr. Pat. 321,080, 
May 13, 1902. 

Explosives of all kinds, having a suitable consistence, are 
brought into the form of thin leaves or ribbons, with 
numerous parallel transverse cuttings to form comb-like 
fringes on either side, with an uncut breadth between; or 
the margins may be plain and the central portions divided. 
The ribbon can then be rolled for enclosure in a cartridge, 
with a central space for the detonator. Thin leaves ot a 
reducing metal, such as magnesium or aluminium, may be 
similarly formed and attached to the ribbon, or otherwise 
introduced, to serve as secondary detonator, with colloidal 
or other explosives. Or the explosives may be made into 
fine threads, mixed or not with a reducing metal, for 
compression into the cartridge.— E. $. 


I 

i 


XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS. 

United States Patent. 

Gas Analysis Apparatus. M. Arndt, Aix-la-Chapetle. 
U.S. Pat. 717,654, Jan. 6, 1903. 

An apparatus for taking up samples of gas and transferring 
them to a gas-absorption device, having in combination a 
receptacle, partly filled with liquid, to receive the gaseous 
mixture; a sampling vessel within the receptacle, having 
an aperture at the bottom and a tube descending from the 
top and terminating above the level of said aperture; u 
vessel filled with a gas-absorbing liquid, communicating 
with the sampling vessel; and means for indicating the 
change in volume through absorption. (See.also Eng. 
Pat. 18,931 of 1900; this Journal, 1901, 1025.)—H. H. 

French Patent. 

Washing Apparatus [ Gold , $c.] for Analytical Purposes. 

G. de Krivocbapkine. Fr. Pat. 321,019, May 9, 1902. 

A series of V-shaped glass flasks with short narrow necks 
at the top and with the lower ends drawn to tubes and 


bent upwards, are so connected that water flows in at the 
bottom of one and out at the top through a rubber tube to 
the bottom of tho next, and so on, the overflow from the 
last of the series leading to a large beaker. Three or mora 
of the flasks, each larger than the preceding one, may be 
placed in series. The crushed oro (« .»/., alluvial gold) is 
placed in the first, and the pressure of water is so graduated 
that ut the end of the operation only the gold will remain 
in it.—YV. (i. M. 

INORGANIC—QUAUTA TIVE. 

Hydrogen I’er oxide ; Cm of -, in V olnme.t ric .1 mitosis. 

Von Schlossberg. /cits. aual. Chcm., 1902, 41, [12], 

735—747. 

The results of the authors experiments arc given in the 
following statements :— 

A —(1) The amount of manganese in pure manganese 
salts can be volumetricaliy determined by converting tin* 
metal into the peroxide with alkaline hydrogen peroxide, 
reducing the latter with excess of acid hydrogen peroxide 
and titrating the excess with potassium permanganate. 

(2) The presence of free hydrochloric acid is somewhat 
prejudicial, but if first entirely removed by evaporation, the 
above method can he applied. 

li —(1) The active oxygen in loud peroxide and in red 
lead can he volumctricully determined by hydrogen 
peroxide just as in tho case of mungaitrse dioxide. 

(2) In the case of salts of lead, the metal must be con¬ 
verted to the peroxide by means of bromine and potassium 
hydroxide and then reduced by acid hydrogen peroxide. 

(3) If copper salts are mixed with the lead salt, the 
latter is converted to peroxide as in 11 (2), separated, and 
then reduced. 

(4) In all cases when lead occurs with salts of heavy 
metals, it may be separated as sulphate and subsequently 
oxidised and estimated as in B (2).— K. L. J. 


INORGANIC—QUANTITATIVE. 

Mercury; Electrolytic Determination of -. [ Platinum; 

Solubility of, in Potassium Cyanide.] [ Mercury ; 

Volatility of -.] F. Glaser. Zeits. f. Elektrochem., 

1903, 9, [1], 11 —17. 

Bindnchedler (Zeits. f. Elektrochem., 1902, 8, 329) found 
that Neumann*.-; method for the electrolytic determination 
of mercury in sulphuric or nitric acid solution gave satis¬ 
factory results, but that when the mercury was deposited 
from a potassium cyanide solution with a high current 
strength (0-6— 1-0 ampere), the results obtained were 
invariably too low. The author has icpeuted and confirmed 
these results. No trace of the apparent deficit of about 
20 mgrins. of mercury could be found in the electrolyte 
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under water at 80° C.„ , 
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after.electrolysis, and it was thought by Bindschedler that it : 
must bare been volatilised. Owing to the extensive use of 
mercury in technical processes and to the importance of the ' 
question at issue, further experiments on the rate of 
volatilisation of mercury under different conditions were ! 
undertaken. These showed clearly that although the rate of 
volatilisation of mercury was quite appreciable, it was 
altogether too insignificant to account for the apparent loss 
in the electrolytic determination. 

The source of error was ultimately found to be in the 
solubility of platinum in the solution of potassium cyanide. 
Practically the whole of the mercury was deposited on the 
platinum cathode; the apparent deficit being due to the 
loss in weight of the electrode itself. At ordinary tem¬ 
peratures the solubility of platinum in potassium cyanide 
is very small. Increase of temperature promotes the 
solubility, ns does also, to a very marked extent, the presence 
of potassium or sodium amalgam. 

Gold and silver do not dissolve in cyanide solutions in an 
atmosphere of hydrogen or in the absence of oxygen, even 
in the presence of potassium amalgam, l’latiuum, on the 
other hand, not only dissolves under these conditions, but 
actually liberates hydrogen. 

The accompanying table shows in condensed form the 
rate of volatilisation of mercury under different conditions. 

—J.S. . 

Cobalt and Nickel Solutions; Behaviour of -, at the 

Anode, during Electrolysis. [ Separation of Nickel and 
Cobalt ] A. Ooehn and M. (ililser. Zeits. anorg. (Jhem., 
33, 9-24. Chem. Centr., 1903, 1, [1], 2. 

The author nns examined the electrolytic decomposition of 
faintly alkaline, faintly acid, and strongly acid solutions of 
nickel and cobalt sulphates. Considerable differences are 
shown; in faintly acid solution, cobalt oxide is deposited 
at the anode at l '52 volts, whilst nickel does not separate 
at all. A separation of tho two metals is possible by this 
means, although the process does not appear to offer any 
advantages over the usual methods. The separation is 
expedited if potassium sulphate be added to the solution to 
increase its conductivity, and if the platinised platinum 
cathode bo treated with a depolarising agent, e.g., potassium 
bichromate. The solution is electrolysed hot, by the aid of 
a current kept within definite limitB, till a new platinum 
gauze anode is not blackened by the separation of cobalt 
oxide. The anodes are frequently changed and are rinsed, 
end freed from cobalt in a solution of sulphuric acid con¬ 
taining sulphur dioxide. The cobalt sulphate solution 
obtained always contains some nickel, which has been 
carried down in the form of a solid solution by the cobalt 
oxide. By repeating the electrolysis, the cobalt cun 
eventually bo obtained free from nickel. 

The method is suitable for the qualitative detection of 
cobalt in presence of nickel. The dilute solution of the 
neutral salts under examination is treated with potassium 
sulphate and some potassium bichromate, heated, and 
electrolysed between platinum wire electrodes for some 
minutes with u current of a* ft—2• 4 volts. In presence of 
cobalt, a dark stain appears on the anode.—A. S. 

Lead from Manganese ; Separation of -, by Electrolysis. 

A. i\ Linn. Amor. Chem. J., 19()3, 29, [1], 82—84. 

The metals are precipitated as phosphates ; tho precipitate 
is dissolved in an excess of phosphoric acid (sp. gr. 1 ■ 7), 
and the diluted solution electrolysed for 16—17 hours ! 
with a current of low density (N.11. 100 = 0-003—0 006 
amphre; E.M.F. 2'5—2-7 volts). There must not be 
more than O' 1 grm. of either metal present in 180 e.e. of 
tbe solution. The lead is deposited on tho cathode as 
metal, which is then washed with water, absolute alcohol 
and ether, and dried at llO^P. A small quantity of 
manganic hydroxide is deposition the anode.— M. J. S. 

Perchlorates ; Determination of ——. M. Hdnig, • ! 

Chem.-Zeit., 11)03, 27, [4], 82—83. 

S 8 l.CKJj 4 .Ntt (this Journal, 1898, 275) has described a 
process for determining the perchlorate in sodium nitrate 
by reducing with lead and determining the chlorides before 
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and after the reduction. The author has now tried other 
metals, and finds that finely-divided iron (ferrum limatum't 
is most to be recommended. From 5—10 grms, of the 
nitrate containing perchlorate (but not more than 5 per 
cent.) are melted in a nickel crucible placed over a small 
flame. From 2—3 grms. of the’ iron art) then intro¬ 
duced and stirred in with a glass rod. A watch-glass is 
placed over the crucible to prevent loss by spirting, and 
the mixture is kept for half an hour, with occasional 
stirring, over a flame about 6 cm. high, which just touches 
the bottom of the crucible without bringing it to an 
appreciable red heat. After cooling, the mass is treated 
with water, the solution filtered, and the chlorine deter¬ 
mined gravimetrically in the filtrate. Porcelain and 
platinum crucibles must not be used, the former because 
they ure liable to crack, the latter because they are 
attacked by the fused nitrate. The results quoted ure good. 
If much more than 5 per cent, of perchlorate is present 
in the nitrate, the mixture will glow on the addition of the 
iron. In this case the salt must be diluted with pure 
nitrate in sufficient quantity before commencing the 
analysis.—W. G. M. 

Phosphoric Acid; Volumetric Determination of -. 

Do Moliuuri. Ann. Chim. anal, appl., 7, IDS—407. 
Chem. Centr., 1903,1, [1], 56. 

The solution, containing 01 grm. of substance, is heated 
to boiling with 10 c.c. of dilute nitric acid (1 of acid of 
sp. gr. 1'4 to 1 of water) and 10 c.c. of a saturated 
solution of ammonium nitrate diluted with its own volume 
of water. After 10 minutes, 20 c.c. of a 9 per cent, 
solution of ammonium molybdate are added, and the 
precipitate tittered off and washed till free from acid. The 
paper and precipitate ar« treated with an excess of a 
standard solution of caustic potash, and the excess of 
alkali determined by titration with sulphuric acid, with 
phenolphthaleln as indicator.—A. 8. 

Phosphate Analysis; Simplification in -. M. l’tisson. 

Zeits. angetv. Chem., 16, [3], 52—54. 

In the analysis of Thomas meal and similar phosphates 
by standard methods, the author uses pipettes of 32 c.c. 
and 64 c c. capacity, where 5 grms. of substance are dissolved 
in 500 c.c. and 1,000 c.c. respectively. Each milligram 
of magnesium pyrophosphate weighed then corresponds to 
0-1 per cent, of P.,0 5 in the substance examined, and 
calculation is avoided. The amounts of reagents, tic., used 
are of course altered in the same proportion as the 
quantity of substance taken by the pipette for analysis- 
For greater accuracy of measurement, the author makes 
the upper purt of his pipettes of nan ow-bore tube, the 
diameter of the bore, however, not being less than that of 
the lower opening of the pipette.—J. T. 1). 

Slag-Meal; Determination of Free Lime in [ Basic J 

Thomas -. .M. Bischoff. Cliem.-Zeit., 1903, 27, 

[4], 33. 

A DisctiKi'ANCY of nearly 100 per cent, between two 
determinations of free lime in basic slag meal led to the 
discovery that when tho slag is treated with a 10 per cent, 
sugar solution by the Scheibler method, a quantity of 
carbonate passes into solution. It is therefore safer to 
extract the lime by shaking with water.—\V. G. M. 

ORGANIC—QUANT IT A TIVE. 

{Gallo -] Tannic Acid; Quantitative Determination of '- 1 -, 

by Ferric Salts. Ruoss. Zeits. anal. Chem., 1908, 41, 
[12], 717—734. 

Aeteii reviewing the methods for precipitating tannic acid, 
especially those involving the use of metallic salts, tho 
author gives a careful summary of the present knowledge 
of iron tannates in order to show that none of them 
hitherto described is sufficiently definite in composition to 
serve for the quantitative determination of tannic acid. By 
the use of a carefully prepared solution of ferric acetate, he 
has obtained a ferrio tannate which ia insoluble in hot or 
cold water, and in hot or cold normal acetic acid, has an 
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empirical formula (C u HjO,)Fe, and a definite iron content 
of M‘9 percent, ft6 per cent, found). For quantitative 
purpose)! the following solutions an required:— 

(l) Tannin eolation, not atrooger than O'4 per cent. 

(S) One litTe of N/2 sodium carbonate solution 
(71 • 3625 grins, of crystallised carbonate). 

(3) tine litre of N/9 iron solution made hy dissolving 
pure ferric sulphate (50 grins.) or the corresponding 
amount of ferric alum or ferric chloride. 

(4) One litre of acetic acid solution (sp. gr. 104) in 
which 5 grms. cf sodium tartrate are dissolved. 

The relative strengths of (3) and (2) must be such that 
when equal volumes are mixed, the liquid is neutral to 
Methyl Orange. The solutions should also answer the 
following test. Mix 50 c.c. of water, 10 c.c. of the soda 
solution, and 10 c.c. of the iron liquor, and at once 
add 25 c.c. of the acetic acid. This mixture must remain 
clear and unchanged after boiling for five minutes. 

Application of the Method. —50 c c. of the tiuuin solu¬ 
tion, 10 c.c. of the soda, and 10 c.c. of the iron solution are 
mixed in a 250-c.o. flask, and 25 e.c. of the acetic acid solu¬ 
tion arc at once added. The flask is vigorously shaken, the 
contents boiled for one minute and filtered. The residue is 
washed with hot water until the washiugs are free from 
iron (test with hydrochloric acid and potassium thio¬ 
cyanate), dried and ignited. Its weight, multiplied by 
32!'22 * W7001 ... • , ... 

m — -t'0243, gives the weight of tannic acid 

from 50 c.c. of the solution. 

Example. —Four grms. of air-dried tannic acid were 
dissolved in 1,001) c.c. of water. 50 c.c. gave O'0432 grm. 
of Fo 2 Oj — 88 ".l| percent, of real tannic acid in the sample. 

By using different proportions of the above solutions, 
basic ferric tannates of varying composition were obtained, 
but if the directions given arc adhered to, only a normal 
tannate is precipitated.— It. I,. J. 

Mydroxylaminc in Oximes and Phenylhydrazine in 
Hydrazones and Osazones; ltapid Method for the 
Determination of S.tirimaldi. Staz. sperini. agrar. 
dal., 35, 738—740. Cliem. Clentr., 1903,1, [2], 97. 

Thk method is based upon the fact that if an aqueous 
solution of an oxime, hydruzoue, or osaz.one be heated with 
hydrochloric acid, one or more molecules of water are taken 
up, and the aldehyde or ketone forming the basis of the 
compound is re-formed, together with the corresponding 
h3droxylamine or phenylhydrazine, which latter neutralises 
an equivalent amount of the acid. The oxime, the., is 
treated in a flask having a long narrow neck, with 100 c.c. 
of standard hydrochloric acid, warmed, anil allowed to 
stand for about one hour on the water-bath, avoiding us far 
as possible any loss of hydrochloric acid. The aldehyde 
or ketone formed is separated, and may be weighed. The 
acid solution is titrated with a very dilute (say N/lbO) 
solution of caustic soda, in order to determine the amount of 
acid neutralised by the bydroxyiamine and phenylhydrazine 
liberated. In some cases, sulphuric acid may be used in 
place of hydrochloric acid. The author has obtained good 
results with this method in the case of methylnonylace- 
toxime, benzoinoxime, quinonedioxime, piperonalhydrazone, 
methylnonylphenylhydrazonc, diaroylphenylhydrazone, o- 
tolylphenylhydrazone, phenylglucosazone, and phenyllac- 
tosazone.—A. 8. 

Glycogen in Yeast ; Determination of -. J. (irflss. 

Woch. f. Bran., 1908, 20, [1], 1—3. 

This method, which is baaed on the absorption of iodine by 
glycogen, is earned out • hy weighing two lots of 2 to 
3 grms. of yeast into two stoppered flasks. To the contents 
j , 0De 180 e.c. of a 1 per cent, solution of iodine are 

ded, nod after continued shaking, the volume is made up 
)o 175 c.c. The yeast in the second flask is kept for 24 
tours at a temperature of 30° C. with a sufficiency of water. 

It is then treated in a similar manner with 1 per cent, 
oaine solution. When the yeast had settled in the flasks, 

*° SO e.c. of the supernatant liquid are titrated with 
lodmm thiosulphate of known strength, which is a measure 
if the quantity of iodine absorbed by the glycogen of the 
The difference between the amounts of iodine 


j taken up corresponds to tho content of glycogen. As a 
i result of a series of determinations die author states that 1 
per cent, nf iodine is equivalent to 3'15 per cent, of 
1 glycogen. The control experiment of keeping the yeast at 
i 30' C. for 24 hours is for the purpose of correcting for 
! the absorption of iodine by bodies other than glycogen, the 
| latter substance by this treatment being oonsnmed hy the 
yeast (starvation). If the amounts of glycogen are to 
be compared in several yeasts, the dry substance should b« 
estimated, as the content of glycogeu is influenced hy 
moisture.—J. L. B. 

Malt Analysis. Parti. .1. Heron. .). Fed. Inst. 

Brewing, 1902, 8, 888—877. 

Tub author discusses the objections which have from time 
to time been raised concerning tho correction of 15 c.c. for 
tho volume occupied hy the grains in the determination of 
brewers’ extract. With a malt, the grains of which occupy 
a volume of only 13 c.c.. aud giviug also, say, an extract of 
90 lb., the error will lie — O' 34 lb. But as a matter of 
fact, lie states thut in the majority of cases the error 
does not amount to more than + or — 01 to O' 15— 
an amount which may be safely neglected. It it ditfieult 
to prevent the malt from “balling” when the wash is 
made in a flask; to avoid this and to obtain a more 
accurate figure for extract and spocitlc rotatory power, tho 
following process is suggested 50 grms. of finely-ground 
malt are weighed into a suitably sized counterpoised copper 
beaker. 100 c.c. of water which has been heated to 72” 0. is 
added so that tho initial heat of the resulting mash may be 
85 ’ C. The mash is stirred anil the temperature main¬ 
tained at 83’’ to 68 V. for one hour. The beaker is removed 
from the water-bath, cooled to about 20 ’ ( ., the contents well 
stirred, and washed into a flask graduated to 515 e.c., cooled 
to 15 ■ 5° made up to volume, shaken, and filtered. The 
specific gruvity is taken at 15'.V’ C., and the extract is 
arrived at hy subtracting 1,000 from the gravity and 
multiplying the remainder hy 3’36. 

Tho specific rotatory power of the mash is considered 
by the author to be a useful factor in the examination of 
a malt, as indicating the relative ratio of dextrin to 
maltose. A wrrt of [o]„ =• 118 shows a ilextriu-maltose 
ratio of 1:3; such a value is usual for malts employed for 
pale aud stock ales, whilst for mild and running ales, 
fa] i, is 110. When mixed grists are used, it will he fouuil 
useful to make a preliminary mash with each of the malts, 
and to determine the specific rotatory power before using 
them in the brewery. 

In determining the diastatic power, the temperature of 
the cold mash should b« maintained at 13 ■ 5 0. for three 
hours. The colour of a malt is taken on the cold mash, 
using the I.ovibond tintometer and the red and yellow series 
of glasses (510 aud 200 series respectively). 

The moisture it estimated on 3 to 5 grms. dried in a water- 
oven for three hours. Tho author considers a malt to be 
slack when it contains over 3 per cent, of water.—.f. L. It. 

Salicylic Acid [in Wines, qc.] ; Notes on the Determination 

of -. 8. Harvey. Analyst, 1903, 28, [322], 2—4. 

The author states that, after trying every published method, 
he lias been compelled to fall back upon the well-known 
colorimetric process based upon the colour produced by per- 
salts of iron in solutions of salicylic acid, Instead of tho 
ferric chloride solution ordinarily employed, however, he 
uses a 1 per cent, solution of iron-alum, which is stated to 
possess the following advantagesit is a much more 
delicate reagent than ferric chloride—aqueous solutions of 
salicylic acid containing 1 part per 1,000,000 giving a very 
distinct colour, which can lie imitated—and the colour pro¬ 
duced is purer and deeper, and much more permanent. The 
iron-alnm solution if treated with a drop or two of dilute 
sulphuric acid per UK) c.c. will keep very well; 1 or 2 c.c. 
should be used for each test. For the separation at the 
salicylic acid, extraction with ether from a dihite snlphuric 
acid solution is preferable to distillation of an acid solution. 
Two successive extractions are sufficient. The ethereal 
solution is shaken ont with two successive volumes of 
distilled water containing a known amount of N/10 ott.’K/S 
alkali; the aqueous solution is carefntly neutralised wifi 
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tnado up to 250 or 500 o.o. The liquid is very (lightly 
coloured, if at nil. The maximum amount of salicylic 
acid capable of being judged by the iron-alum test is a 
solution containing 1 mgrm. per 100 o.c. The presence of 
free alkali and of salts of the alkaline earths has a pre- 
judical influence on the production of the colour. (See 
also this Journal, 1902, 141(1.)—A. S. 

Gluten, Moist, in Flour; Determination of the M. 

Arpin. Ann. Cbim. anal, appl., 7, 416—120. Cliem. 
Ceutr., 1903, 1 [1]. 61. (Sec this Journal, 1902, 1417 
and 1560.) 

Thu end point of the washing is of groat importance. If 
the washing lie continued after all the starch is removed, 
tho loss, even after five minutes’ further washing, amounts to 
2'5 per cent, of moist or 0 9 per cent, of dry gluten. 

The author concludes, from the results of his experiments, 
that the determination of the nitrogen-content is the only 
reliable method for the valuation of flour.—A. 8. 


i Camphor in Camphorated Oil i Determination of - 

Pbarm. Centralh., 1903, 610. Pharm. J., 1903, 70, 
[1697], 2. 

This amount of camphor in camphorated olive oil may be 
determined by means of the polarimeter. A 1 per cent, solu¬ 
tion of camphor in olive oil gives arotation of +1° ina 
200-mm. tube in a Schmidt and Haensch polarimeter, and tho 
slight optica! activity of the olive oil may be disregarded. 
The method cannot be used with oils (e.g., rape,sesame, and 
mineral oils) which have a greater optical activity.—A. S. 

XXIV—SCIENTIFIC & TECHNICAL NOTES. 

IIare Earth Metals ; Activity of Salts of the -, in 

inducing Oxidation. A. Job. Comptcs Kend., 136, [1], 
45—47. 

The author has extended his experiments on this subject 
(this Journal, 1902, 795) to other salts of cerium than the 
carbonate. Cerous acetate, though very stable iu solution 


Theobromine; Determination of -, in Cacao. J. Decker. 

Pharm.-Zeit., 47, [31], 796—799 ; and V. Welmans, ibid., 

858. 

Decker states that tho best solvents for theobromine are 
95 per cent, alcohol, amylic alcohol, and especially boiling 
water. He proposes the following process for the determi¬ 
nation of theobromine in “ cocoa.” Ten grms. of powdered 
cocoa are intimately mixed with 5 grms. of calcined mag¬ 
nesia and 300 c.c. of water. The mixture is boiled for an 
hour under a reflux condenser, filtered while hot, pressed, 
and tho insoluble residue again boiled in the same manner 
with 150 o.c. of water. The mixed liquors are evaporated 
to dryness on the water-bath, tho dry residue mixed with 
sand, and extracted three times in succession with 100 e.c. 
of chloroform in a reflux extractor; the chloroform is then 
distilled off, the residue dried at 100° C., and weighed. 
It consists of theobromine, caffeine, and a trace of inorganic 
impurity. The caffeine is removed by extraction with 
benzene, in which theobromine is iusoluble; the residue is 
again weighed, and afterwards incinerated. The weight of 
ash thus found, deducted from that of the second weighing, 
gives the weight of theobromine. The mean yield of this 
is 1 • 7 per cent. 

Welmans, in criticising the above process, points out 
that the extraction with water and with chloroform must 
be very thorough, since theobromine is only removed 
with difficulty, and t he treatment must be repeated several 
times. Cocoa is frequently adulterated with powdered 
cacao husks; to detect the latter, it is necessary to deter¬ 
mine the amount of pentosans present, and, in particular, 
that of the methylpentossns. The latter only exist in the 
integuments of the cucao beuns, and art! not present in the 
nucleus of the seed. 

Basic Constituents of Cacao and Kola Leaves. —Decker 
finds that the fresh leaves of Theobroma cacao contain 
O’ 55 per cent, of xauthine bases, chiefly theobiomine. The 
dried leaves do not contain a trace of alkaloids. The leaves 
of Sterculia kola yield 0-15 per cent, of alkaloids, of j 
which 0*101 per cent, is theobromine and 0■ 049 percent, 
caffeine. In kola leaves, therefore, the amount of theo¬ 
bromine present is relatively greater than iu the seeds. 

—J. O. B. 

Quinine Bindphate; Examination of -. C. Belloui. 

Boll. Chirn. Farm., 41, 748. Chem. Centr., 1903, 1, [1], 

62 . ; 

Taa author has simplified Carlinfanti’s method (this Journal, 
1901, 1031) in the following manner:—About 5 grms. of 
tho quinine bisulphato are dissolved in 40 —50 c.c. of alcohol 
at a temperature of 40°—50° C., and a small excess of a 
cold saturated solution of the purest barium hydroxide 
added, viz., till the solution reacts faintly alkaline to litmus 
paper. After allowing to stand for some (fa te at about 50° C., 
the solution is filtered, evaporated to dryness on the water- 
bath, and the residue treated according to Carlinfanti’s 
process.—A. 8. 


per se, causes the oxidation of quiuol (hydroquinone) 
solution when the mixed solutions are shaken with air, even 
more rapidly than Bertrand has shown to In: the case with 
manganese acetate, a less stable and more readily oxidis- 
uble salt. Tho analogous action of the two salts is explained 
when it is remembered that both metals form peroxides; 
j aud similar behaviour in the case of any other metal may 
j perhaps he taken as evidence of the existence of a peroxide 
of that metal, though such a peroxide may not have been 
isolated. I.amhunous acetate belmves in this way; and 
though it is very doubtful whether the precipitate obtained 
by Clove when hydrogen peroxide and ammonia were added 
to a lanthanum fait is really a peroxide, the author’s 
experiments lend probability to the view that lanthanum 
peroxide will eventually be isolated.— J. T. D. 

Manganese Silk-ides. V. Lebeau. Comptes Kend,, 1903, 
136, [2], 89—92. 

The author has prepared and studied two silieides of 
manganese, SiMn a and SiMn. They are formed by the 
action of manganese upon copper silicide, and two methods 
are available for their preparation. According to the first, 
au alloy of copper and manganese is fused lor a short time 
in the electric furnace with silicon. The alternative process 
consists in heating a mixture of potassium fluosilicate, 
manganese oxide, Mu 3 0 4 , metallic copper, and sodium. The 
relative proportions of manganese and silicon employed 
determine which of tho two silieides is produced. Thu 
latter are regarded as definite stages of chemical equi¬ 
librium in the elementary system, copper, manganese, and 
silicon. Both silieides are well-crystallised bodies; SiMn is 
harder than SiMn 2 . 

SiMn 2 is soluble in hydrochloric acid, but is not attacked 
by nitric acid ; it is slowly decomposed by dilute alkalis. 

SiMn is only very slightly attacked by boiling concen¬ 
trated hydrochloric acid, hut is readily decomposed by 
halogens aud by gaseous hydracids, Carbon reacts with 
tho fused silicide, forming curbon silicide and manganese ; 
silicon yields a fused product consisting of a higher silicide 
containing free silicon iu solution.—J. F. B. 

Magnesia and Zmc Oxide; Determination of Solubility 

of -, in Water, by the Electrical Conductivity Method. 

Dupre and Bialas. Zeits. angew. Chem., 10, f 3], 54—55. 

The purest obtainable materials were shaken with air-free 
distilled water for some time, and the conductivity of the 
solutions determined by the method of Kohlrausch and 
Holborn. The distance apart of the plates in the resistance 
cell was regulated by a micrometer screw; and the cell 
was immersed in water (kept in motion by motor-driven 
vanes on a rotating shaft) contained in a double-walled 
vessel. The constants of the cell were determined with the 
help of a saturated solution of sodium chloride. The results 
(after allowing for the conductivity of the distilled water, 
separately determined) gave as the concentrations of the 
solutions: Magnesia, 1 in 172,050; zinc oxide, 1 in 
236,000. Gravimetric determination by precipitation as 
zinc sulphide gave for the solubility of zinc oxide 1 in 
217,000 (all measurements at 18° C.).—J. T. D. 
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Ammonia and Amines ; Oxidation of ——, by Catalytic 
Action. A. Trillat. Compte* Bend., 136, [1], 48 — 56. 

A mixture of air, water vapour, and the vapour of the 
amine, containing about 5 per cent, of the latter, was 
passed over a red-hot platinum spiral, in the apparatus 
which the author has previously used for similar experi¬ 
ments on aloohols (this Journal, 1901, 847). Ammonia 
yielded nitrite, nitrate (probably through secondary oxida¬ 
tion of the nitrite), and little or no free nitrogen. Fatty 
amines behaved as though they were first hydrolysed 
(R.NHj t- H.OH - R.OH + Nil,), and the ammonia and 
alcohol were then oxidised independently. Tertiary amines 
were much loss readily acted on than primary or secondary. 
Aniline was unaffected, but dimethyianilinc apparently 
separated a methyl group which oxidised to formaldehyde ; 
this condensed with the residue of the amine and with 
another molecule of dimethyianilinc to form a base of 
the constitution (CHj)o.N.C 0 II 4 .CII. ! .C ( H 4 .NHCH :l . 

. ‘ —J. T. I). 


Hemi-celluoses i A Contribution to the Knowledge of -. 

E. Schulze and Castoro. Zeits. physiol. Chem., 37, 

40—53. Chem. Centr., 1903, 1, [1], 18. 

Tiie cotyledons of lupin seeds contain cell-wall constituents, 
which are easily soluble in dilute mineral acids, and arc 
kuowu as hemi-eelluloses. The seeds of Lupinus hirsutns 
contain a considerable quantity of such material. After 
removal of the fat from the disintegrated seeds and 
separation of the protein substances by means of caustic 
soda, a powder is obtained resembling starch flour, and 
containing about 90 per cent, of hemi-celluloses. It 
contains 14'02 per cent, of araban and 53-34 per cent, 
of galactan. By hydrolysis with 2 per cent, sulphuric acid, 
rf-galactose and /-arabinose are produced, lty the action 
of gastric juice, reducing sugars are produced in quantities 
corresponding with the amount of hydrochloric acid 
contained in the gastric juice. No carbohydrates are 
produced by the action of ptyalin, pancreatiu, diastase, and 
takadiastase, but from 15 to 40 per cent, of the hemi- 
celluloses are disiolved. In the germination process, the 
hemi-celluloses play the part of a reserve carbohydrate, 
just as starch does in the case of other plants.—A. S. 

CARNEGIE RESEARCH. 

The Iron and Steel Institute. 

Andrew Carnegie Research Scholarship. 

A research scholarship or scholarships, of such value as 
may appear expedient to the Council of the Itou and Steel 
Institute from time to time, founded by Mr. Andrew 
Carnegie (President), will be awarded annually, irrespective 
of sex or nationality, on the recommendation of the Council 
of the Institute. Candidates, who must be under 33 years 
of age, must apply on a special form, before the end of 
February, to the Secretary of the Institute. 

The object of this scheme of scholarships is not to 
facilitate ordinary collegiate studies, but to enable students, 
who havo passed through a college curriculum or have 
been trained in industrial establishments, to conduct 
researches in the metallurgy of iron and steel and allied 
subjects, with the view of aiding its advance or its appli¬ 
cation to industry. Thero is no restriction as to the place 
of research which may be selected, whether university, 
technical school, or works, provided it be properly equipped 
for tho prosecution of metallurgical investigations. 

The appointment to a scholarship shall be for one year, 
but the Council may at their discretion renew the scholar¬ 
ship for a further period instead of proceeding to a new 
election. The results of the research shall be communi¬ 
cated to the Iron md Steel Institute in the form of a paper 
to be submitted to the annnal general meeting of members, 
and if the Connell consider the paper to be of sulflaient 
merit, the Andrew Carnegie gold medal shall bo awarded 
to its author. Should the paper in any year not be 
of sufficient merit, the medal will not be awarded in that 
year. 


INTERNATIONAL ATOMIC WEIGHTS. 

Abstract of the Retort of th* Committee. 

Proc. Chem. Soc., 19, [239], 2—4. 

[See Table enclosed in this Journal fur Jan. 15, 1903.] 

The International Committeo reports that, regarding the 
fact that opinion “ seems to be somewhat evenly divided on 
the question of standards (oxygen or hydrogen), to force 
the adoption of either appesrs to bo impossible, and fur 
some time to come both are likely to be employed. 
Experience must be the final arbiter,” that standard best 
serving to co-ordinate chemical and physical knowledge 
being ultimately chosen. 

This table in most of its details, is identical with that 
which was reported on by the previous Commit tic at the 
beginning of 1902 (Ber., 1902, 36, [l]). Some changes, 
however, have, in the judgment of the present Committee, 
bocome necessary, and these are briefly indicated, 
j Antimony.— The true number being in doubt, the Com¬ 
mittee recommend tho average number, Sb = 120-2 

i (0 = 111). 

i Germanium. —72'5 is more nearly in accord with 

i Winkler’s determinations than the former number, 72. 

Hydrogen.— The error in the former pumher, l-oi 
(O «=» 16), being too large, 1-008 is adopted. 

Lanthanum. —The average of the two numbers, 138-77 
and 139-04, obtained by Jones and Brauner and l’aolicek 
respectively, vie. 138-9, is chosen. 

Cerium. —This choice influences tho Committee's judg¬ 
ment as regards cerium, and Brauner’s number is adopted, 
Ce - 140. 

Mercury .—Hardin’s most recent measurements have had 
great weight attached to them, and, regarding other deter¬ 
minations also, the value Hg — 200 is adopted. 

Palladium. —A mean value between those of the best 
determinations is Pd =■ 10G-5, and is provisionally adopted. 

Selenium. —79-1 probably too low. Giving weight to 
tho newer measurements, the Committeo writes So =» 79-2. 

Tin. —Former value, 118-5, almost certainly too low. 
Determinations of Bongartz and Classen, which seem to be 
the best, make Sn = 119. 

Uranium. —238-5 adopted (Richards and Marigold). 

Zirconium. —Zr = 90-6 “ apparently the most probable.” 


The table (enclosed in the pages of the previous number 
of this Journal ) represents both standards of atomic weight. 
(Seepage 12G.) 

asooks* 

Evaporating, Condensing, and Cooling Apparatos. 
Explanations, Formula-:, and Tables for Use in 
Practice. By E. Hadsbrand. Translated from the 
second revised German edition by A. C. Wright, M.A., 
B.Sc., formerly Assistant-Lecturer and Demonstrator in 
Chemistry at the Yorkshire College, Leeds. Scott, Green¬ 
wood, amt Co., 19, Ludgate Hill, Loudon, K.O. 1903. 
Price 10*. Gd .; India and Colonies, 11*.; other countries, 

12s. nett, post free. 

There are in this work 21 illustrations and 7G tables. The 
general character of the subject and its method of 
treatment will be gathered from the following subdivisions 
of the textI. The Coefficients of Transmission of Heat, 
A, and tho Mean Temperature Difference, 8 m . II. Parallel 
and Opposite Currents. III. Apparatus for Heating with 
Direct Fire. IV. The Injection of Saturated Steam. V. 
Superheated Steam. VI. Evaporation by Means of Hot 
Liquids. VII. The Transference of Heat in General and 
Transference by Means of Saturated Steam in Particular. 
VlII. Transference of Heat from Saturated Steam in Pipes 
(Coils) and Double Bottoms. IX. Evaporation in a 
Vacuum. X. The Multiple-Effect Evaporator. XI, Mul¬ 
tiple-Effect Evaporators, from which Extra Steam i» taken. 
XII. The Weight of Water which must be Evaporated from 




170 JOUBNAL OPTHE SOCIETY OP OHEMIOAL INDU8TRT. [F*baa.j9<«.: 


100 kilos, o! Liquor in order to bring its Original Percentage 
of Stflida from 1 «= 25 per cent up to 20 =■ 70 per cent. 
XXII. The Relative Proportion of the Heating Surfaces in 
the Elements of the Multiple Evaporator and their Real 
Dimensions. XIV. The Pressure Exerted by Currents of 
Steam and Air upon Eloating Drops of Water. XV. The 
Motion of Floating Drops of Water, upon which Press 
Currents of Steam. XVI. The Splashing of Evaporating 
Liquids. XVII. The Diameter of Pipes for Steam, 
Alcohol, Vapour, and Air. XVIII. The Diameter of 
Water Pipes. XIX. The Loss of lleat from Apparatus 
and Pipes to the Surrounding Air, and Means for Prevent¬ 
ing the Escape. XX. Condensers. XXI. Heating Liquids 
by Means of Steam. XXII. The Cooling of Liquids. 
XXIII. The Volumes to he Exhausted from Condensers by 
the Air Pumps. XXIV. A Few Remarks on Air Pumps 
and the Vacua they Produee. XXV. The Volumetric 
Efficiency of Air Pumps. XXVI. The Volumes of Air 
which must be Exhausted from a Vessel in order to Reduce 
its Original Pressure to a Certain Lower Pressure. 

The Principles or Leather Manufacture, lly H. R. 
Procter, F.I.C.. F.C.S.; Professor of Leather I. .us- 
tries at the Yorkshire College, Leeds ; Past President of 
the International Association of Leather Trades Chemists. 
E. & F. N. Spon, Ltd., 125, Strand, London. 1903. 
Price 18s. nett. Spon and Chamberlain, 123, Liberty 
r Street, New York. 

The following is a synopsis of the leading subjects 
treated of in tbe work:—I. Early Methods of Leather 
Manufacture) Methods of Production of Leather; Vege¬ 
table and Combination Tannages, &c. II. Introductory 
Sketch of Leather Manufacture. III. The Living Cell. 
IV. Putrefaction and Fermentation. V. Antiseptics and 
Disinfectants. VI. Origin and Curing of Hides and Skins. 
VII. Structure and Growth of Skin. VIII. Chemical Con¬ 
stituents of Skin. IX. Physical Chemistry of the Hide- 
Fibre. X. Water as used in the Tannery. XI. Soaking 
and Softening of Hides and Skins. XII. Depilation. 
XIII. Delimiug, Bating, Puering, and Drenching. XIV. 
Alum Tannage, or Tawing. XV. Iron and Chrome Tan¬ 
nages. XVI. Principles of the Vegetable Tanning Pro¬ 
cesses. XVII. Combination of Vegetable and Mineral 
Tannages. XVIII. Vegetable Tanning Materials. XIX. 
Chemistry of Tanning. XX. Sampling! and Analysis of 
Tanning Materials. XXI. Grinding of Tanning Materials. 
XXII. Extraction of Tanning Materials and the Making of 
Extracts. XXIII. Fats, Soaps, Oils, and Waxes. XXIV. 
Oil Tannages, and the Use of Oils and Fats in Currying. 
XXV. Dyes and Dyeing. XXVI. Evaporation, Heating, 
and Drying. XXVII. Construction and Maintenance of 
Tanneries. XXVIII. Waste Products and their Disposal. 
Appendix A. Method of the International Association of 
Leather Trades Chemists for the Analysis of Tanning 
Materials. B. The Decimal System. C. Method of 
Analysis of Tanning Materials of the American Association 
of Official Agricultural Chemists. D. Lists of Coal Tar 
Dyes suitable for Dyeing and Staining Leather. There are 

101 illustrations. 

Patent Office Library Series, No. 11. Biblio¬ 
graphical Series, No. 8 . Subject List of Works on 
General Science, Physics, Sound, Music, Light, 
Microscope, and Philosophical Instruments in the 
Librart of the Patent Office. Darling and Son, Ltd., 
34 — 40 , Bacon Street, London, E. Patent Office. 25, 
Southampton Buildings, Chancery Lane, London, W.O. 
1908. Price 6 d. 

Tjbe subject list consists of two parts: (a) A general 
alphabet of subject headings, with entries, in chronological 
order, of the works arranged nnder these headings ; (b) a 
key or a summary of these headings shown in class order. 
Under each of these headings the searcher will find entries 
of all works in the Library which are exclusively devoted 
to the subject of that beading. ><fi 


Crafct Report 

I.—GENERAL. 

Certificates of Origin in Turkey. 

Bd. of Trade J., Jan. 27, 1903. 

A telegram has been received from H.M. Embassy at 
Constantinople, stating that certificates of origin will be 
required by the Turkish Customs officials in respect of all 
foreign goods imported into Turkey after March 15. 

British Trade in 1902. 

Bd. of Trade J., Jan. 15, 1903. 

The following table shows the value of some of the 
imports from foreign countries and British possessions, for 
the 12 months ended the 31st Dec. last, as compared with 
the corresponding periods of the two previous years : — 


Chemicals, 

! Dyestulls, 

-- Metals. und Oils. 

Tannine 

Substances. 

I i 

£ | £ | £ 

12 months ended Doc. 31,19C0 33,195,391; 5,569.793; 11,033,320 

1901 ; 39.788,OOS 6.129,498 11,919,077 

„ .. 1992 30,361,002 ; 6,12.3,062 11,44237.3 

Increase ( + ) ordccreaso (-) — 430,106 j + 3,561 + 422,096 

in 1902 us compared with 
1991. 

Increase ( + ) or decrease (-) , -2.S33.489 + 572,269 + 409,053 

in 1902 us compared with 1 I 

1900. 


The value of the exports of chemical products during 
the 12 months of 1902, as compared with like periods 
of 1901 and 1900, is as shown in the subjoined table : — 

£ 

12 months ended Dec. 31, 1900 . 9,202,519 

,. „ 1901. 8.955,514 

„ „ 1902 9,586,72s 

Algeria : Customs Regulations. 

Depeche Coloniale ; through Bd. of Trade J., Jan. 15, 
1903. 


The following tariff of municipal “ octroi-de-mer ” duties 
came into forco in Algeria on the 1st .fan., and will remain 
in operation for the current year : — 


Article. 

j Duty. 


English 

Equivalents. 

Glucose. 

Fra. Cts. 
100 kilos. 10 00 

Cwt. 

£ s. cl. 
A 4 Of 

Sugar, raw, and “ vergeoises ” 

1 100 ,. 15 

00 

rr 

0 6 1 

„ refined. 

100 20 

00 


0 8 2 

Mineral oils. 

ioo „ a 

00 1 

Gall. 

0 2 Oi 

Alcohol, pure, contained in 
alcoholic distilled waters, 
alcoholic perfumery, and 
all other products con¬ 
taining an admixture of 
alcohol. 

Beers. 

Hectolitre 50 

00 i 

0 1 10 

.. 5 

00 

i 

.0 0 2i 


IU.-TAR PRODUCTS, PETROLEUM, Etc. . 

Asphalt Mastic : U.S. Customs Decision. 

On Dec. 30,1902, the Board of General Appraisers held 
that asphalt mastic was properly dutiable at 3 dols. it ton as 
“ asphaltum advanced in any manner,” under paragraph 98- 
of the Tariff Act of 1897, and not at 50 cents a ton as 
“limestone rock asphalt, containing less than S5 per cent, 
of bitumen.”—R. W. M. 
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Crude Carbolic Acid : U.S. Customs Decision. 

On Dec. 80,1902, the Board of General Appraisers held 
that crude oarbotic acid, used only for the manufacture of 
carbolic acid, was free of duty under paragraph 473 of 
the Tariff Act of 1890 , following a decision of the Court to 
this effect.—It. W. M. 

1’etholbum Tar : U.S. Customs Decision. 

The Board of General Appraisers in a published decision, 
Jan. 15, 1903, held that certain crude petroleum tar from 
Canada, obtained as a by-product in the manufacture of 
« Pintsch gas,” was dutiable at 5 cents a gallon, the rate 
imposed by the Dominion of Canada on crude petroleum 
imported from the United Stites. 

The claim of the importers that it was free of duty as 
creosote oil under paragraph 524 of the Tariff of 1897 was 
overruled.—B. \V. M, 


IV.—COLOURING MATTERS, Etc. 

Alizarine Lakes : U.S. Customs Decision. 


Gas works. 

Iran works. 

Shale works.... 
Coke and car- 
lionising and 
producer gas 
establishments.' 

i 


1397. 

1898. 

1890. 

1900. | 

1901. 

1002. 

Tons. 

Tons. 

Tons. 

Tons. | 

Tons. 

Tons 


133,000 130,000 134,000 142.000 


18,000 

37.000 

10,000 


17.700 

37,300 

11,500 


IS,000 ' 17.000 
38,500 : 37.000 
15,000 17,000 


143,000 

10,500. 


j 146.300 
17,000 


40,1100' i 33,00(1 
18,000 1 110,500 


188,000 100,500 "05,500 213,(Kill 217,000 221.500 


-A. S. 


Phosphates ; Algerian. 

Rfpeche Cnloniale, Jan. 7,1903; through Board of Trade J., 
Jan. 22, 1903. 

From the phosphate workings of Tobessa, 274,980 tons of 
phosphates were exported in 1902, being an increase of more 
than 48,000 tons as compared with 1901, and of 18,500 tons 
compared with 1899, hitherto the most prosperous year. 


Following a decision of the United States Circuit Court 
and a published decision of the Board, G.A., 5215, theBoard 
of General Appraisers, Jan. 15, 1903, held that Alizarine 
Lakes imported under the Tariff Act of 1894 and prior to 
Act of 1897, were free of duty under paragraph 368, ns 
alizarine colours. 

The present practice is governed by the provisions of the 
Act of 1897, which levies a duty of 30 per cent, ad valorem 
on lakes, and exempts from duty dips derived from 
alizarine or anthracene.—R. W. M, 

V.—PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Imitation Silk Yarns: U.S. Customs Decision. 

Imitation silk yarns produced from cotton by solution, 
drawing into threads and precipitation, and used in the 
weaving of a fabric known ns “ nearsilk,” were held by tile 
Board of General Appraisers in a published decision 
(O. A. 5257), Jan. 13. 1903, to be dutiable by similitude at 
30 per cent, ad valorem under paragraph 385 of the Tariff 
of 1897. 

The claims of the importers that they were dutiable as 
cotton were overruled on the grounds that they lmd, by the 
process of manufacture, lost their identity as cotton although 
made from this material, and more closely resembled silk 
than any other textile.—B. W. M. 

VII. — ACIDS, ALKALIS, Etc. 

“ Barium Shades ” : U.S. Customs Decision. 

On Dec. 29, 1902, the Board of General Appraisers held 
that certain “ barium shades ” for use in connection with 
Roentgen ray apparatus were dutiable at 2 and 1., cents 
per pound and 15 per cent, ad valorem under paragraph 398 
of the Tariff Act of 1897, as surfaee-coated paper, and not 
at 35 per cent, ad valorem under paragraph 407. 

This decision follows a published decision of the Board, 
G. A. 5009, in which it was held that paper coated with 
barium platinum cyanide crystals was dutiable as above 
decided.—R. W. 3VT. 

Review of the Market for Sulphate of Ammonia 
during 1902. 

Bradbury and Hirsch. 

The production of ammonia calculated as sulphate of 
ammonia (including that used in the ammonia-soda and 
other chemical processes) from all sources in the United 
Kingdom during 1902, is shown in the following table, 
together with the corresponding figures for previous 
years.. 

Of the total production during 1902, it is estimated that 
England contributed 145,000 j Scotland, 74,000i and Ireland, 
2,500 tons. 


X.—METALLURGY. 

Coffer and Tin Suffi.ies. 

Engineering, Jan. 23, 1902. 

Merton’s statistics show that during 1902 the supply 
of copper was unequal to the demand, hence the visible 
supply has diminished, and stands at 16,510 tons. 

The figures of the supplies of copper during the last three 
years are as follows : — 


Received from 

1902. 

! 

j 1001." 

1900. 


: Tons. 

Tons. 

Tons. 

All sources. 

2SK.531 

2274»2l 

280,337 

U.S. only. 

108,111 

01.070 

101,200 


* The abnormal figures of 1301 arc tlue to the action of the American 
Copper Combine in restricting tho output, so that they do not afford 
a fair comparison. 

The tin trade has been somewhat similar to that in (jopper, 
ns the supplies have been inadequate to tho demands, the 
visible stock, as a couscquence, having diminished. 

The figures are: — 


— 

1902. 

1901. 

1900. 


Tons. 

Tons. 

j Tons. 

Supplies. 

73,889 

72,035 

00,911 

Deliveries. 

.. 75.805 ! 

09,508 

08,948 


—T. F. B. 


Notes on an Iron Profkrty near Tunis. 

A. J. Mclnerny. Paper read before the Inst, of 
Mining and Metallurgy, Jan. 15, 1903. 

This property, termed by the Arabs “ The Mountains of 
Iron,” is situated in Tunisia about 108 miles to the south¬ 
west of Tunis. Tho outcrops of iron ore cover an area of 
50,000—60,000 sq, m., and a thickness of at least 14 m. 
has been proved in two places. The ore (limonite with n 
certain mixture of spathic ore) consists of orystallised 
brown iron ore containing a considerable amount of 
manganese. Two samples of the ore gave the following 
figures on analysis :—Peroxide of iron, 75'36 and 86'60; 
protoxide of manganese, 10'40 and 6'20; sulphur, 0-082 
and mi j arsenic, 0-018 and trace; phosphorus, 0-034 and 
O ■ 109 ; silica, 2 ■ 90 and 1 • 10; and water and carbonic acid, 
undetermined and 5-85 per cent. The cost of winning the 
ore should not exceed Fr. 1 per ton. The mine permit or 
licence covers a superficies of about 2,<)uo acres. The 
author discusses the question of cost of carriage of tho oro 
to tho coast, and estimates that the total cost of the ore 
f.o.b. Tunis would be Fr. 8 - 34, whilst its value would bo 
Fr. 11-34 per ton.—A. S. 
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The Canadian Nickel Industry. 

Engineering, Jan. 9, 1903, 48. 

The International Nickel Company, formed with a capital 
of 8 , 000 , 000 /., hag acquired gome of the large nickel-pro¬ 
ducing companieg of Canada, and haa algo eutered int > an 
arrangement with regard to prices, production, anl the 
division of markets, with the French Soc. do Nickel, who 
own the other extensive nickel producing mines in New 
Caledonia. Not more than one-fourth of the known de¬ 
posits in the extensive Sudbury region of Canada has, 
however, passed into the possession of the new combination. 
The Canadian Copper Company, which has been consoli¬ 
dated with the International Nickel Company, opened up, 
last year, an extensive deposit of nickeliferous pyrrhotite 
and copper pyrites in the township of Snider, 12 miles from 
their main property at Copper Cliff, Ontario. At the 
present time the surface plant is producing 500—600 tons of 
ore daily, of which the average assay value is stated to be 
less than 3 per cent, of copper and over 7 per cent, of 
nickel. Of the companies outside the combination, the 
Mond Nickel Company tit Victoria has made considerable 
progress during the past year, aud at the present time 125 
to 180 tone of ore are being treated daily. The matte pro¬ 
duced contains about 80 per cent, of metallic contents, ia 
equal proportions of nickel and copper. It is refined at the 
Swansea works of the company in Wales. 

During the past 10 years 1,306,722 tons of nickel-copper 
and copper ore, yielding 26,606 tons of metallic nickel, aud 
28,070 tons of metallio copper, have been produced in 
Ontario, the value of the nickel being over 4 , 000 , 000 /., and 
that of the copper over 1,250,000/. The rate of develop¬ 
ment has been very much greater during the last five years 
than in the first half of the decade. Thus, between 1897 
and 1901 the amount of ore raised per annual increased 
from 93,155 to 326,945 tons, whilst in the preceding five 
years the increase was only from 70,349 to 93,155 tons. 
In the following table is shown the progress of nickel- 
copper mining in Ontario during the period 1897 to 1901. 
The values given are based, not on the ultimate selling price 
of the material after it has been finally treated (except 
where such final treatment has taken place in Canada), but 
represents the value of the material in the condition in 
which it is exported:— 

i i 

1897. | 1898. 

l Tons. Tons. 

.... i 93.155 123,920 

_ | 90,093 121.924] 

pro* | 13,70*5 j 21,101 

Wttc ! .328 1 

.... i 1,999 2,783} 

. ! 2,750 4,180* 

1 I Join. I)ols. 

Value of nickel. ] 359.051 514.220 

copper. 200,907 j 208,080 

Wages paid. 253,220 | 315.501 

Men employed. j ?3i i 037 

—A. S. 

XII.—FATS, OILS, Etc. 

“Deoiias”: U.S. Customs Decision. 

Certain merchandise classified for duty us“ degras,” under 
paragraph 279 of the Tariff Act, 1897, was held by the 
Board of General Appraisers, Jan. 6 , 1903, to have heen 
properlv assessed for duty at /. cent per lb. The claim of 
the importer that it was free of duty under paragraph 568, 
as grease fit only for stuffing and dressing leather, was not 
supported by evidence, aud a chemical analysis showed that, 
it was in fact “ degras ” made from wool grease.—It. W. M. 

XIII. B.-RESINS.^RNISHES, Etc. 

Resin. 

Paper Makers' Monthly Journal , Jan. 15, 1903. 

Common reams are most in request by exporters. Paper- 
makers’ grades have ruled firmer, and values are likely to 


Ore raised ...... 

„ smelted —. 
Ordinary matte 
duced. 

High-grade i 
produced. 
Nickel contents. 
Copper 


18U0. j 

im ; 

1901. 

Ton*. 

Tons. ; 

Tons. 

203,118 

210,695 | 

320,945 

171,230 

211,900 

270,380 

19,109 

23,330 

j 

295,588 

100 

112 | 

15,540 

2,872 

3,540 

4,441 

2.831* 

3,304 

! 4,11*7 

Pols. 

Pol*. 

1 Dols. 

523,104 

750.020 

! 1,859.5*70 

170,320 

319,081 

585*,080 

| 413,870 

] 728,5*40 

! 1,015,885* 

8351 

j 1,*» 

2,28 i 


further advance. Soapmakers’ fine and medium qualities 
have been steady but quiet. Stocks of all resins at the 
shipping ports in America show a decrease of over 14 per 
cent, as compared with last year’s holdings, the port of 
Wilmington shipping only common resin, showing a holding 
of 26 1 934 barrels, as against 41,326 barrels in 1902, or 
about 32 per cent, decrease. During tho past year all 
resins have gradually increased ia values, owing to de¬ 
crease in production in America and to continued heavy 
consumptive demand. The stocks of resins by the end 
of the present season (31st March) will be much smaller 
than for many years past. There seems to be no 
likelihood of any serious stoppage of demand for some time 
to come. Importations for the past three years of American 
resins to London were as follows : 115,404 barrels in 1902, 
124,796 barrels in 1901, and 122,045 in 1900. 

Gutta-pebciu Fuse : U.S. Customs Decision. 

Fuses composed mainly of gutta-percha wore held by the 
Board of General Appraisers in a published decision (G.A. 
5258), Jan. 13, 1903, to be dutiable at 35 per cent, ad vat. 
under paragraph 450 of the Tariff of 1897, providing for 
manufactures of gutta-percha. 

The claim of the importers that the goods were dutiable 
at 30 per cent ad val. under paragraph 421 as fulminates, 
fulminating powder, aud like articles, was overruled. 

. —R. W. M. 

Vulcanised It crimen Waste; IJ.S. Customs Decision. 

Turnings, shavings, and small unused pieces of vulcanised 
rubber, the result of manufacturing various articlos, were 
decided by the Board of General Appraisers, Jan. 10, 1903, 
to be dutiable at 10 per cent, ad val. under paragraph 463 
of the Tariff of 1897, and not free of duty under paragraph 
579, as old scrap or refuse india-rubber, worn out by use 
and fit only for remanufacture.—R. W. M. 

Gutta-percha, So-cali.kd : U.S, Customs Decision. 

On Jan. 9, 1903, the Board of General Appraisers held 
that a certain product obtained from the dichopsis-gutta 
tree containing resins and hydroesrbons and obtained from 
the juice by solvents and subsequent purification, was 
dutiable at 20 per cent, ad vat. under section 6 of the 
Tariff of 1897, as a manufactured article, unenumerated. 
The claim of the importers that it was free of duty under 
paragraph 548 as a crude gum, gum resin or drug, or as a 
crude gutta-percha, was overruled.—R. W. M. 

XIV.—TANNING; LEATHER; GLUE, Etc. 

Vai.oniaj Report on. 

Robinson and IIadwen. <dhem. Trade Jour., Jan. 17, 1903. 

The 1902 crop will not exceed 55,000 to 60,000 tons. 
The stocks in Smyrna and interior were reported at tho end 
of September to be about 10,000 tons, making a total of 
about 65,000 to 70,000 tons, against the 19t» t crop of 
65,000 tons, and 20,000 old 1899 and 1900 season’s crop- 
This shows a deficiency of about 15,000 tons. The same 
ean be said proportionately of the Greek crop, although the 
quality of the latter is far superior to that of 1901. Owing 
to the above position, shippers not only anticipate a recovery 
in present prices, but higher rates than those ruling during 
the early part of 1902. 

XVI.—SUGAR, STARCH, Etc. 

SuoAit Law ; New Italian. 

lid. of Trade J., Jan. 15, 1903. 

In accordance with the terms of a Royal Decree, Article 8- 
of the New Law which relates to the drawbacks of duties 
granted on products containing sugar when exported abroad, 
came into force on tho 1st inst., and Article 4, which pro 
vides that the molasses sent out by the manufactories hi e 
exempt from the tax of manufacture on condition that they 
have less than 63 per cent, of purity, and as suoh are pui 
into consumption, and further, that the extraction of sugar 
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from the molasses is subject to the (ax, ■will come into force 
on the 1st July next. (See this Journal, 1902, pp. 1164— j 
1165.) 

X VII.—BRE WINO, WINES, SPIRITS, Etc. 

Alcohol j Duty on : Frknch Customs Decision. 

lid. of Trade J., Jan. 22, 1903. 

A French Presidential Decree has been issued, suppress- 
< iug, as from the 1st January, the sea-octroi duty leviahle 
in Algeria on denatured alcohol. I 

j 

: Modifications in Internal Taxation of Alcohol. 

Bd. of Trade J., Jan. 22, 1903. 
i The following Decrees affecting the internal taxation of 
alcohol in Algeria came into force on Jan. 1st: — 

1. The tax on denaturation of 2 francs 40 cents per 
| hectolitre of pure alcohol is abolished and replaced by a 

statistical duty of 0 francs 25 cents per hectolitre. 

2. The consumption tax is increased by 1 franc per hecto¬ 
litre of pure alcohol. 

3. A bonus of 9 francs per hectolitre of pure alcohol 
will be granted on alcohol submitted for denaturation 
according to the prescribed formula. 


patent fcfat* j 

N.B.—In these lists, [A.] means "Application for Patent,” and 
(C.S.), “ Complete Specification Accepted." 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent OIDoe immediately, and to opposition 
within two months of the said dates. 


I.—PLANT, APPABATUS, and MACHINEBY. 

[A.] 1260. Sturgess. Filters. Jan. 19. 

„ 1298. Stade. Apparatus for evaporating liquids. 

Jau. 19. | 

„ 1322. Imray (Aet.-Ges., vorm. Oppenheim and Co., ' 

and Sehlesinger and C!o.). Grinding machines. | 
Jan. 19. 

„ 1330. Marks (Chapman). Filtering apparatus.* 

Jan. 19. 

„ 1376. Brayshaw and Lehmann. Cooling of liquids. 

Jan. 20. 

„ 1397. Stanton. Condensing apparatus.* Jan. 20. 

„ 1607. Bom. Grinding and mixing mills. Jan. 22. 

„ 1609. Southey. Apparatus for delivering 

measured quantities of fluid. Jan. 22. 

>• 1810. Leslie. Becovery and utilisation of waste 

gases. Jan. 26. 

,, 1922. Salomon and Meyer. Cleansing beer and 

like pipes.* Jan. 27. 

„ 1982. Bates. Kilns, ovens, furnaces, &o. Jan. 27. 

„ 2044. fievill. Funnels.* Jan. 28. 

„ 2248. Westaway. Drawing off liquids from barrels, 

&c. Jan. 80. 

[C.S.] 2697 (1902). Hooper. Gas or- vapour separators. | 

Feb. 4. 

„ 4190 (1902). Hook, Filters. Feb. 4... 

„ 4470 (1902). Bird. Filters. Jan.28. 

£285 (1902). Lttffler. Filters. Jau.' 26. 

„ 9705 (1902), Legg. Apparatus for mixing defl- j 

nite quantities ofoneliquid with another, Jan. 28. 


[C S.} 10,896 (1902). Junglians. Method of drying. 

Feb. 4. 

„ 14,328 (1902). Marks (Blanc). Separating appa¬ 

ratus. Feb. 4. 

„ 19,644 (1902). Elster. Filter. Feb. 4. 

„ 20,271 (1902). Broadbent. Crashing apparatus. 

Feb. 4. 

„ 20,742 (1902). Baughman. Drying apparatus. 

Jau. 28. 

,, 24,780 (1902). Lake (United States Distillation 

Co.). Distillation process and apparatus. Jau. 28. 
„ 25,553 (1902). Ohlsson. Centrifugal separators. 

Jan. 28. 

„ 26,111 (1902). Timar. Storage of heat by means 

of liquefied salts. Feb. 4. 


1L—FUEL, GAS, and LIGHT. 

[A.] 1592. Meyer and Boeder. Converting peat or turf 
into artificial coal. Jau. 22. 

„ 1602. lilworthy and Williamson. Manufacture of 

gas. Jan 22. 

„ 1659. Johnston. Production of gas from coal tar, 

&c. Jan. 23. 

„ 1994. Johns. Manufacture of producer gas. 

Jan. 27. . 

„ 2062. Hooker. Gas apparatus. Jan. 28. 

„ 2267. Stacey and Matthews. Manufacture of gas.* 

Jan. 30. 

„ 2283. Gaze. Illuminating gas.* Jan. 30. 

[C.S.] 4779 (1902). Browning and Musgrove. Manu¬ 
facture of briquettes. Feb. 14. 

„ 5951 (1902). Lewis. Calcium carbide cartridges. 

Feb. 4. 

,, 761b (1902). Law and Law. Machines for pro¬ 

ducing acetylene gas. Feb. 4. 

„ 11,268 (1902). Hartley. Incandescent gas mantle, 

fork, clip, and holder. Jau. 28. 

„ 22,016 (1902). Beif and von Beibnitz. Manu¬ 

facture of plastic objects from peat, &c. Feb. 4. 

„ 25,425 (1902). Grzybowski. Carburetting of gas. 

Jan. 28. 

„ 26,697 (1902). De Hoffmann. Lighting of com,- 

bustihle materials. Feb. 4. 


III.—DESTBUCTIVE DISTILLATION, TAB 
PBODUCTS, PETBOLEUM. 

[A.] 1536. Thomson. Purification of hydrocarbon oils. 
Jan. 22. 

„ 1659. Johnston. .See under II. 

„ ' 2377. Lingner. Manufacture of useful products 
from wood tar. Jan. 81, 

[C.S.] 28,595 (1902). Thompson (Glock). Purification 
and concentration of pyroligneous acid. Feb. 4. 


IV.-COLOUSING MATTEBS and DYESTUFFS. 

[A.] 1326. Imray (Meister, Lucius und Brfining). 
Manufacture of phenylglyeiue orthocarboxvlic 
acid. Jan. 19. 

„ 1827. Imray (Meister, Lucius und Brfining) 

Manufacture of sulphurised dyestuffs dyeing 
unmordanted cotton blue-black or blue; Jan, 19. 

„ 1864. Johnson (Bad. Anil. Und Sodafabtik). Pro¬ 

duction of colouring matter of. the naphtjialeaj 
! series. Jon. 86. < . 

„ 2802. Imray (Meister, Luoius and Brfining). 

. Manufacture of anthranilje add and tut deriva¬ 
tives. Jan. 80. ... 
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[O.S.] 5877 (1908). Imrmj (Meiater, Lucius und Bruuing). 
Process for reducing indigo. Jan. 88. 

„ 6615(1908). Johnson (Bad. Anil, und Sodafabrik). 

Manufacture of azo colouring matters and inter¬ 
mediate produots relating thereto. Jan. 98. 

„ 6987 (1902). Johnson (Bad. Anil, und Sodafabrik). 

Production of colouring matters containing sul¬ 
phur. Jan. 28. 

.» 7387 (1908). Johnson (Bad. Anil und Sodafabrik). 

Production of colouring matters of the antbra- 
quinone series. Keb. 4. 

V.—PREPARING. BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 1747. Mycock. Production of figured indigo-dyed 
textile fabrics. Jan. 24. 

„ 1858. Castle. Manufacture and waterproofing of 

animal and vegetable fabrics. Jan. 86. 

„ 1866. Perkin and Whipp Bros, and Tod. Treat¬ 

ment of cotton and flax and cotton and woollen 
goods to reduce the inflammability thereof. 
Jan. 26. 

„ 2831. Gleave. Preliminary treatment of cotton 

and other fibrous material. Jan. 31. 

CC.S.] 2281 (1902). Lake (Soc. “ Aim6 Baboin”). 
Ornamentation of fabrics, paper, &c. Feb. 4. 

„ 6016 (1908). British Uralite Co. and Friswell. 

Manufacture of flexible fire-resisting material. 
Feb. 4. 

„ 6481 (1902). Perkin and Whipp Bros, and Tod. 

Treatment of raw cotton and cotton goods to 
reduce the inflammability thereof. Feb. 4. 

„ 6499 (1902). Iinray (Fabriques de Froduits Chi- 

miques de Thann et de Mulhouse). Printing 
with sulphurised colouring matters. Feb. 4. 

„ 7074 (1902). Imray (Meister, Lucius und Brtin- 

ing). Mordant process for dyeing Turkey-red. 
Jan. 28. 


VI,—COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.l 11,552 (1902). Krokert. Printing coloured im¬ 
pressions on tin plates with a partially clouded 
ground produced by etching. Feb. 4. 

VII.—ACIDS, ALKALIS, SALTS, Em 

t A.1 1818. Vorwerk. Fire - extinguishing powder. 
Jan. 19. 

„ 1648. Alien. Treatment of liquors obtained in the 

extraction of gold from ores, &c. Jan. 28. 

„ 1755. Garroway. Manufacture of sulphuric anhy¬ 

dride.* Jan. 24. 

„ 1885. Dreher. Manufacture of titanium com¬ 

pounds. Jan. 26. 

1844. Lennox and Defries. Manufacture of ozone. 
Jan. 26. 

„ 2019. Craig. Obtaining hydrocyanic acid from 

ferrocyamdes. Jan. 28. 

„ 8300. Schlutius. Manufacture of ammonium for¬ 

mate or ammonia.* Jan. 29. 

„ 2804. Johnson (Badiaohe Anilin und Sodafabrik). 

Manufacture of hydrosulphite salts. Jan. 29. 

„ 2911. Spence and Sons. Manufacture of potassium 

bichromate. Jan. 

[C.S.1 8987 (1908). Threllfall and Wilson. Production 
of onlorates and perchlorates of alkali metals. 
Jan. 88. 

„ 4158 (1909). Spranger. Fixing ozone in liquids. 

Feb. 4. 


[C.S.] 6954 (1902). Lewis. Set under II. 

„ 28,595 (1902). Thompson (Glock). See under III. 

VIII.—POTTERY, GLASS, amd ENAMELS. 

[A ] 1987. Pilkington. Manufacture of wired glass. 
Jan. 27. 

„ 2294. Union Plato Co. Prismatic glass. Jan. 80. 

[C.S.] 1973 (1902). Hilde and Kogler. Manufacture of 
hollow glass wares of equal weight and capacity. 
Feb. 4. 

„ 5866 (1902). Stidder. Making opal glass or other 

tile partitions. Feb. 4. 


IX.—BUILDING MATERIALS, CLAYS, MORTAR8, 
and CEMENTS. 


[A.] 1404. Mills (Edison). Manufacture of Portland 
cement * Jan. 20. 

„ 1643. Quinn and Groom. Manufacture of artificial 

stone slabs, tiles, &e. Jan. 23. 

1644 . Quinn and Groom. Manufacture of artificial 
stone slabs, tiles, &c. Jan. 23. 

1645. Quinn and Groom. Manufacture of artificial 
stono slabs, tiles, &e. Jan. 23. 

1791. Goulton. Manufacture of bricks or artificial 
stone, &e. Jan. 24. 

„ 1815. Thomann. Roofing tiles.* Jan. 26. 

„ 1998. Mooney. Process for making mosaic tiling.* 

Jan. 28. 

,. 2173. Vane. Manufacture of asphalte. Jau. 29. 

„ 2252. Cheffins. Grinding mills for cement manu¬ 

facture. Jau. 30, 

„ 2370. Eaton. Apparatus for use iu the manufac¬ 

ture of sand bricks, &c. Jan. 31. 


[C 


2371. Eaton, Pfeifer, and Briggs. Production of 
building blocks or bricks.* Jau. 31. 

2372. Eaton, Pfeifer, and Briggs. Production of 
building blocks or bricks.* Jan. 31. 

.8.] 4561 (1902). Brock. Kilns for treating glass, 
earthenware, &c. Jau. 28. 

4914 (1902). Schwob. Colouring of stono to 
imitate marble. Jan. 28. 

6130 (1902). Dietrich. Manufacture of mosaio 
plates or structures. Feb. 4. 

G378 (1902). Wallis. Steaming chambers for the 
production of artificial stone. Feb. 4. 

12,355 (1902). Burton. Pottery kilns or ovens. 


13,084 (1902). Masur. Fixing and stopping 
medium for dental purposes. Feb. 4. 

25,222 (1902). Jurschina. Manufacture of artificial 


stone. Jan. 28. 

26,758 (1902). Harrison (Black and Richards). 
Artificial stone. Jan. 28. 


X.—METALLURGY. 

[A.] 1309. Kendall. Separation of mineral substances 
by means of oil. Jan. 19. 

„ 1519. Dobbelstein. Process for working off pul¬ 

verulent or dust ores. Jan. 21. 

„ 1562. De Alzngaray. Manufacture and refining 

of iron, steel, and their alloys. Jan. 22. 

„ 1648. Allen. See under VII. 

„ 1809. Rodda. Ore concentrators. Jan. 26. 

„ 1852. Andersson, Alford, and Smythe. Amalga¬ 

mating machines.* Jan. 26. 

„ 1966. Vernon. Manufacture of steel. Jan. 27. 

„ 2086. Gin. Extraction of copper from its sul¬ 

phuretted ores.* Jan. 28. 
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[A.] 2086. Schwann. Production of aluminium.* Jan. 28. 
„ 2105. Humbert (Graham). Recovery of gold from 

oret. Jan. 28. 

[C.S.] 1961 (1902). Girlot. See under XI. 

„ 2545 (1902). Kaapke. Converter furnace. Feb. 4. 

„ 4622 (1902). Pollaoeek. Purifying furnace gases. 

Feb. 4. 

„ 11,652 (1902). Krokert. See under VI. 

„ 19,088 (1902). S6billot. Apparatus for washing 

or concentrating ores. Jan. 28. 

„ 20,930 (1902). Servais. Blast-furnace for smelting 

iron ores. Jan. 28. 

„ 25,893 (1902). Allison (Knowles and others). 

Magnetio ore separator. Feb. 4. 

„ 28,290 (1902). Mitchell. Conversion of copper 

matte into metallic copper. Jan. 28. 


XI.—ELECTROCHEMISTRY amd ELECTRO¬ 
METALLURGY. 

[A.] 1670. Reid. Method of generating electricity.* 
Jan. 2.'!. 

„ 1794. Tnrqunnd and Waktlin. Electrical secondary 

batteries. Jan. 20. 

„ 2195. Peto and Cadett. Accumulators.* Jan. 29. 

„ 2,199. Schlutins. Treatment of gases, &c., by 

electric spark discharges.* Jan. 29. 

[C.S.] 1961 (1902). Girlot. Heating metals in electric 
baths. Jan. 28. 

„ 5538 (1902). Calico Printers’Association and Cots- 

worth. Electro-deposition of metals. Feb. 4. 

„ 5812 (1902). Woolliscroft. Liquid resistances for 

electrical purposes. Jan. 28. 

„ 15,785 (1902). Bailey. Electro-plating. Feb. 4. 

,, 17,002 (1902). Lbwendalil. Conducting materials j 

for electricity. Jan. 28. 


XII.—FATS, OILS, amd SOAP. 

[A.] 1325. Barbe. Separation of fatty matters, Ac., by \ 
means of a volatile solvent, and recovery of the 
solvent. Jan. 19. 

„ 1515. Normann. Conversion of unsaturated fatty 

acids or their glycerides into saturated com¬ 
pounds. Jan. 21. 

„ 1533. Wiley. Granulating paraffin wax, &c. Jan. 22. 

„ 1570. Shukoff. Conversion of fatty acids of the ! 

oleic series and their derivatives into lactones. 
Jan. 22. 

„ 1760. Borsbach and Becker. Manufacture of soft 

soap. Jan. 24. 

„ 1788. Loeffler. Reducing oils or other fatty sub- ! 

stances into a dry powder. Jan. 24. 

,, 2202. Sandberg. Manufacture of an odourless, 

tallow-like product. Jan. 29. 

XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A. — Pigmenti, Painte. 

[A.] 1582. Brasington. An improved paint.* Jan. 22. 

» 1886. Ambruster and Morton. Manufacture of 

pigments.* Jan. 26. 

„ 1887. Ambruster and Morton. Composition to be 

used in making pigments. Jan. 26. 

B — Retina, Vanishes. 

[C.S.] 3268 (1902). Thompson (Tedesoo). Manufacture 
of varnishes. Feb. 4. 

„ 6402 (1902). Strange, Graham, and Burrell. Manu- ! 

facture of varnishes. Feb. 4. 


[C.S.] 5403 (1902). Strange, Graham, and Burrell. Manu¬ 
facture of varnishes. Feb. 4. 

„ 5404 (1902). Strange, Graham, and Burrell. Manu¬ 

facture of varnishes. Feb. 4. 

C. — India-rubber, ftc. 

[A.] 2351. Markus and Whitelow. Manufacture of 
insulating material. Jan. 31. 

[C.S.] 2264 (1902). British Thomson-Houston Co., Ltd. 

(Thomson and Callan). Electric insulating 
compounds. Jan. 28. 

» 5118 (1902). Maardt. Insulating material. Feb. 4. 

» 6455 (1902). Matthew. Calendering or friction- 

coating fabrics with rubber. Jan. 28. 

,. 12,473 (1902). Lake (Straus). Manufacture of 

artificial sponge. Jan. 28. 

XIV. — TANNING, LEATHER, GLUE, amd SIZE. 

[A.] 1306. James (The Casein Co.). Manufacture of 
milk powder.* Jan. 19. 

„ 1357. Rigbey. Manufacture of leather, leather 

substitutes, and the like. Jan. 20. 

„ 1605. Bierich. Treatment of horn and hoof. Jan. 22. 

,, 1853. Castle. See under V. 

,. 2050. Sochon. Leather substitute. Jan. 28. 

[G.S.] 17,585 (1902). Karle. Production of substances 
resembling leather. Jan. 28. 

XV.—MANURES. 

[A.] 1688. Jorgensen. Manufacture of manure from 
bog earth, peat, and the like. Jan. 23. 

XVII.—BREWING, WINES, 8PIBITS, Era 

[A.] 1290. Jolliffe. Apparatus for rousing, afirating, 
and attemperating brewers’ wort during fermen¬ 
tation. Jan. 19. 

„ 1428. Schneiblc. Manufacture of fermented 

liquors.* Jan. 20. 

„ 1690. Stanley, The Farringdon Works and Ponti- 

fex and Sous. Treatment of beer for bottling. 
Jan. 23. 6 

[C.S.] 11,734 (1902). Koenitzer. Brewing beer. (Post¬ 
dated, July 3, 1902.) Feb. 4. 

„ 20,079 (1902). Lapp. Filtering and washing 

brewers’ mash, and similar mixtures. Feb. 4. 

„ 23,394 (1902). Klimek. Purify ing the compressed 

air in beer-forcing apparatus, and preventing 
the beer becoming utale. Jan. 28. 

„ 27,126 (1902). Vandam. Disinfecting apparatus 

for beer barrels, wine casks, Ac, Jan. 28. 

XVIII. — FOODS, SANITATION, Era, amd 
DISINFECTANTS. 

A. — Foods. 

[A.] 1306. James. See under XIV. 

„ 1937. Bamberg. Manufacture of foods. Jan. 27. 

„ 1938. Bamberg. Beverage tablets. Jan. 27. 

[C.S.] 16,310 (1902). Raabe. Manufacture of provender 
from wood waste. Feb. 4. 

B. — Sanitation ; Water Purification. 

[A.] 1335. Marks (Chapman). Purification of liquids.* 
Jan. 19. 

[C.S.] 2155 (1902). Willcox and Raikes. Distribution of 
sewage and other liquids. Jan. 28. 

„ 3731 (1902). Henneberg. Preparation of drinking 

water. Jan. 28. 

„ 4029 (1902). Alliot and Ransom. Distribution of 

sewage and other liquid. Jan. £8. 
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C.— Disinfectants. 

[A.] 15SS. l)e Alzugaray. Manufacture of disinfectants 
and antiseptic). Jan. 22 . 

„ 2118. Gliirelli. Disinfecting by means of formalde¬ 

hyde. Jan. 29. 

[C.S.] 3187 (1902). Defries. Disinfector). Feb. 4. 

„ 5238 (1902). Unsworth and Miller. Disinfecting 

and deodorising compositions. Feb. 4. 

„ 27,126 (1902). Vandain. See under XVIf. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A] 1479. Koenig. Manufacture of “ compo-board.” 
Jun. 21 . 

„ 1834. Droller. Improving the colouring properties 

of paper and other fibrous cellulose products. 
Jan. 26. 

[C.S.] 23,445 (1902). Ztihl. Manufacture of a celluloid¬ 
like substance. Jun. 28. 

„ 24,955 (1902). Liittke. Manufacture of nitro¬ 

cellulose films and varnishes. Jan. 28. 

XX.-FINE CHEMICALS, ALKALOIDS. 
ESSENCES, and EXTRACTS. 

[A.] 1579. Newton (Bayer and Co.). Production of 
methylene citrie acid. Jan. 22. 


[A.] 1664. Boehm (Fischer). Manufacture of 7 - 7 - 
dialkyl barbituric acid. Jan. 23. 

„ 1779. Southerden. Manufacture of ether. Jan. 24. 

„ 1877. Barge and Givaudan. Manufacture of toluene 

sulphonic chloride. Jan. 26. 

„ 1944. Boehm (Fischer). Preparation-of ureides of 

dialkyl acetic acids. Jan. 27. 

„ 1945. Boehm (Fischer). Preparation of 7 - 7 -dialkyl 

barbituric acids from monoalkyl malonic esters. 
Jan. 27. 

„ 2054. Boehm (Fischer). Preparation of 7 - 7 - 

dialkyl barbituric aoids. Jan. 28. 

[C.S.] 1790 (1902). Bishop, Bishop, and Passmore. 

Manufacture of stable salts from piperidene and 
analogous bases, and of preparations therefrom. 
Jan. 28. 

„ 27,485 (1902). Johnson (Boehringer), Produc¬ 

tion of chlorine substitution products of 8 -methyl 
xanthines. Feb. 4. ' 

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 1438. Shepherd. Trichromatic photography. 
Jan. 20 . 

„ 2375. Sandell Films and Plates, Ltd., and Smith. 

Isochromatic photographic plates and films. 
Jan. 31. 
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FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1903. 

The attention of Members of the Society is called to the 
faet that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 

A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring j 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation fronS the 
Organising Committee in Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world; to provide uniform 
methods of commercial analysis, thus removing one of the 
main causes of dispute ; to throw light upon points which 
mny assist governments and others in framing regulations 
concerning transport and duties ; and to improve acquaint¬ 
ance with Patent Law. 

The Congress is also intended to provide opportunities 
for mutual exchange of ideas on different branches of 
chemical work. 

The Congress will be opened on June 2nd, 1903. On Wed¬ 
nesday, June 8rd, Friday the Sth, and Monday the8th, meet¬ 
ings will be held for the reading and discussion of papers. 1 
The subjects to be treated are classified as follows:— 

I. Analytical Chemistry. Apparatus and Instru- ! 
meuts. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products :— 

Subsection A. —Organic Preparations, including 
Tar Products. 

Subsection B. —Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 


PttOGBAMMK. 

Tuesday, June 2.—Reception in the Palace of the Imperial 
Parliament. 

8 p.m.—Address by the President of the Organising 
Committee in the Hall. Supper will be served in 
the galleries. 

Wednesday, June 8.—10 a.m. First General Meeting. 

Afternoon.—Sectional meetings. 

7 p.m.—Banquet in the Restaurant of the Zoological 
Gardens. Members may bring ladies. 

Thursday, June 4.—Sectional meetings continued. 

7.80 p.m.— Keception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

9.30 p.m. — “ Commers ” in the “ Philharmonic ” 
building. The boxes will be reserved for ladies. 

Friday, June 5 .—10 a.m. Second General Meeting. 
Address by the President of the fourth Congress, 
Prof. H. Moissan. 

7 p.m.—Performance in the Royal Opera House. 

7 p. m ,_Reception of the German Chemical Society in 

the gardens of Prof. C. D. Harries at Charlottenburg, 
Berlinerstr. 86. 


Saturday, June 6 .—Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.56 a.m. and 10.15 a.m. to Wannsee, for 


a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 


Monday, June 8 .—Sectional meetings concluded. 

Afternoon.—Third General Meeting, for bringing the 
business of the Congress to a close. ' 

Ladies tickets, price 15s. each, can be obtained on 
application to the Secretary of the Congress. A ladies' 
committee has been formed to provide entertainment for 
ladies during the business hours of the Congress. 

Travelling hi) Hotel Arrangements. 

Parties of 30 and over, travelling together, may obtain a 
reduction of 50 per cent, on fares on all lines of the Royal 
Prussian Railway, by application to the head office of the 
division in which the journey is commenced. 

Karl Stangen’s Beise-Bureau will arrange Huch parties. 
Information cun also be obtained as to hotels in Berlin, 
also any information concerning the journey to Berlin, by 
enclosing amount for return postage to Karl Stangen’e 
Reise-llureau, 72, Friedrichstr., Berlin, W. 

A Congress Daily Paper will be published by the Com¬ 
mittee during the Congress week. 

The number of tickets for the social arrangements is 
limited to Banquet, 1,500; Reception in Town Hall, 750 ; 
“Commers,” 1,000 gentlemen, 200 ladies ; Performance at 
Royal Opera, 900 j Reception of German Chemical Society, 
800; Excursion to Wannsee, 1,500. 

Applications will be considered in order of priority. 

As formal invitations are now being sent out, applications 
to join the Congress, accompanied by a remittance of 11., 
should be sent in to the General Secretary without delay. 


Changes of Sfttorntf. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they arc temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Alien, W. W., l/o 71; Room 1709, 170, Broadway, New 
York City, U.S.A. 

Harrow, Jos., l/o Townfield Lane ; 13, The Grove, Bebiug- 
ton, Cheshire. 

ltartripp, G. F.; Jnls. to 31, Albert Road, Walthamstow. 
Uurwell, A. W.; Journals to 125, Euclid Street, Cleveland, 
Ohio, U.S.A. 

Bush, J. M., l/o Hyde Park Street; c/o W. J. Bush and 
Co., Ltd., Ash Grove, Hackney, E. 

Caldecott, A.; Jnls. to Box 67, Johannesburg, Transvaal. 
Colley, H. II., l/o Iola; c/o Prime Western Spelter Co., 
Gas, Kas., U.S.A. 

Coupe-Annable, H. W., l/o Doncaster; Tungsten and Rare 
Metals Co., Queen’s Road, Battersea, 8.W. 

Cranfield, Wm., l/o Second Avenue ; Higher Grade Board 
School, Halifax. 

Crosfield, Capt. G. R.; Journals to Volunteer Quarters, 
Sankey Street, Warringtou. 

Davidson, Alex., jun., l/o Edinburgh; 2, Hamilton Park 
Terrace, Hillhead, Glasgow. 

! Deaville, B., l/o Hyson Green; Beech Avenue, Nottingham. 
Doerflinger, Wm. F., l/o Brooklyn; Acker Process Co., 
Niagara Falls, N.Y., U.S.A. 

Donaldson, Thos., l/o Stevenston ; c/o British Sooth African 
Explosives Co.. Ltd., Modderfontein, Transvaal. 
Garton, R. S.; Journals to 180, Woodycrest Avenue, 
Highbridge, New York City, U.S.A. 

Gent, Percy W., l/o Misterton ; c/o W. V. D. Kelley, 787, 
Summer Avenue, Newark, N.J., U.S.A. 

Guitermann, E. W., l/o Pawtucket; Passaio Printworks, 
Passaic, N.J., UB.A. 

Hake, C. Napier, l/o Dept, of Trade ; 428, Flinders Lane, 
Melbourne, Victoria. 

Hatfield, J. A.; all communications to Ivydene, Hyde* 
Road, Wednesbury, Staffs. 









* 


ifarah 16 , 1003 .] NOTICES, &c.; LIVERPOOL AND LONDON SECTIONS. 2Sf 


Leuthardt, P., l/o Riggindale Road; S3, Rydai Gardens, 
Streatham, S.W. 

Mason, Thos., l/o Hyson Green; Beech Ave., Nottingham. 

Pauli, Dr. H., l/o Lloyd Street; 48, Cecil Street, Greenheys, 
Manchester. 

Pisey, Jas. H., l/o Highgate Road; 23, Duke's Avenue, 
Muswell Hill, N. 

Ramsden, J., l/o Lambeth; Suffolk Lodge, Park Hill, 
Clapbam, S.VV. 

Schooumaker, H., l/o Race Street; 703, West Ninth Street, 
Cincinnati, Ohio, U.S.A. 

Shimotorae, II., l/o Ann Arbor; The Higher Technical 
School, Asakusa, Tokyo, Japan. 

Simpson, Kdw. S., l/o St. George’s Terrace; Geological 
Survey Laboratory, Museum Street, Perth, W.Australia. 

Smith, II. Wood, l/o Oldbury ; c/o John Batt and Co., Ltd., 
3D, Old ltroad Street, London, E.C. 

Townsend, O. C., l/o Raveuswood; 1, Horton Ores., Rugby. 

Vasey, T. E., l/o 5 ; 6, South Parade, LeedB. 

Walker, Dr. W. H., l/o 7; 19, Exchange Plaeo, Boston, 
Mass., U.S.A. 

Wilson. Gordon, l/o Kirkintilloch; Apartado 121, Mexico, 
D.F. 

Wilson, Leonard 1’., l/o East Dulwich ; Stocksfield, Church 
Road North, Hauwell, W. 


iibnpool Sections 


Meeting held at Unioersity College, on Wednesday, 
February ‘15th, 1903. 


Mil. FRANK TATS IN TUB CHAIR. 


FILM CRYSTALS. 


BY FRBD. W. BA.YJIY. 

After illustrating the growth of crystals and showing how 
definite forms bc-louging to definite systems were produced, 
the lecturer referred to cleavage planes of crystals and 
their relation to optical properties. He explained the 
polarisation of light, and then proceeded to show results 
obtained by examining, with polarised light, minute 
quantities of liquids during crystallisation, film figures 
being obtained, in many cases worthy the attention of 
the designer. By taking solutions of copper sulphate, 
cadmium sulphate, cinchona, and brucine, he showed, by 
the aid of lantern slides, film figures giving various 
geometric systems, twin systems, triplets, &c.' Lines of 
force were indicated, and, in the ease of brucine, eccentric 
nuclei were distinctly shown. A number of the glides 
so exhibited were prepared in colours by the three-colour 
photographic process. 


SESSION 1902—1903. 

Wednesday, March 25,1903 

M . I \a R V Porbc ?. F.I.C., and Mr. E. Linder. JJ.S 

Studies cm the Claus Kiln Reaction.” 

Dr. J. T. Conroy. “ The Action of Sulphuric Acid on Platinum 


Committee on Explosives before this Section. This report 
was largely compiled from materials supplied by New York 
paper, anff the work of Joint Committees of the London 
Chamber of Commerce and the Society of Chemical Indus¬ 
try. Our obligations are due to many who have special 
knowledge of this subject, notably, Mr. Hugo Lorenz, 
Messrs. Horneywill Bros., Mr. J. van Marken, with other 
gentlemen in the departments of both Customs and Excise. 
Also to trade journals: the Pharmaceutical Journal, the 
Chemist and Druggist, the British and Colonial Druggist, 
and others, which from timo to time have made valuable 
suggestions and comments, and to my assistant, Mr. Gos¬ 
ling, for the tables and diagrams on tho walls. With these 
acknowledgments the ease for your consideration may be 
presented in a very imperfect way; but it should ho noted 
that, however weak the advocacy, there is a really strong 
case. If those whose interests appear jeopardised will 
bestow unprejudiced consideration, something akin to open- 
miudedness, breadth of view, and general patriotism, as 
regards Great Britain and the Empire, good will be done 
to a greater extent than some imagine. Permit a reminder 
that discussion on the industrial use of alcohol synchro¬ 
nises, to borrow from a trade paper, with concern in 
most continental countries for the extension of applica¬ 
tions of alcohol. Germany is not yet content, France is 
energetic, Austria expands, oven Russia lives, the United 
States urges, and Britain hut stagnates on this question. 

The dangers incidental to tho unlimited production and 
use of alcohol in any form, long ago marked out liquids 
containing it for fiscal and social or domestic treatment. 
Spirituous liquids received very special consideration at 
once from moralists and financiers of civilised countries, 
notably our own. Good Queen Bess, for one, made excellent 
use of alcohol for revenue purposes. As government is now 
carried on, probably no reasonable objection can be taken to 
this preferential and solicitous treatment, for the purpose of 
taxation. Yet here, as nowhere else, have possibilities for 
use in the arts been so little recognised and providod for. 
With the exception of that form of “ denaturing ” known os 
“ methylation,” alcohol has scarcely been at the disposal of 
the British industrial community, and then only in a com¬ 
paratively costly form. Its production has been surrounded 
by complicated arrangements for purposes of control and 
check ; all the more so probably by reason of the very high 
duty imposed for revenue. The control arrangements 
suitable in early days prevail still, practically unchanged. 
Changes have been now and then made, but —the basis of 
administration and control—the “ attenuation ” charge on the 
“ wort ” remains the same, with its consequent demand 
for oflicers, and what is even more important to day, prac¬ 
tically a doubling of the required plant. In a word, tho 
brewing, fermenting, and distilling processes, instead of 
being continuous and in constant progression, are inter¬ 
mittent. It is conceivable how much delay, uot to say 
expense, is occasioned by this method. A little reflection 
must show, that however desirable official control of pro¬ 
cesses may be, the ultimate check is upon the alcohol 6ent 
out of bond for sale or use. A duty of 1 l.v. per proof 
gallon is a serious matter, either for revenue or for industry. 
There are three modes by which duty is charged in Britain 
upon spirits in manufacture, and it may be well to quote an 
Act of Parliament (43 & 44 Viet. c. 24, s. 46). 


lontoon Section* 


Meeting held on Monday, March 2nd, 1903. 


MR. WALTER F. REID IN TIIE CHAIR, 

DUTY-FREE ALCOHOL FOR INDUSTRIAL 
PURPOSES. 


by THOMAS TYRKR, F.I.C., F.C.R, 

, PAST PRESIDENT. 

thisna^r r tha ‘ no ovality » claimed 
in vF £* ^rochazka read a paper on u Alci 

ScUo^ofTheS " , C r 1_ta , r D y es ’’ before Ac New k 
and lk (8 ?* JoQrnal < 1897, Vol. XVI., p. 2 

and Dr. Silberrad, to June 1902, read his report to 


“ 1st. For and in respect of every one hundred gallons of 
‘ wort ’ or 1 mash ’ made in the distillery, the distiller is 
chargeable with duty at tho rate of one gallon of spirits at 
proof for every five degrees of difference between the 
highest gravity of the ‘ wash ’ as declared by tile distiller 
or as found by the officers, and the lowest gravity of such 
‘ wash ’ found at any time before distillation; and in the 
same proportion for any less quantity of ‘ wash ’ and for any 
less decrease of gravity. 

“ 2nd. Upon the proof gallons of spirits in the ‘ low- 
wines ’ produced, after deducting five per cent. 

“ 3rd. Upon the proof gallons of ‘ feints ’ and spirits pro¬ 
duced, after deducting the ‘ feints ’ (if any) remaining from a 
previous distillation, and included in the account of the 
‘ feints ’ and spirits produced.” The 2nd mode of charge 
may be disregarded, since it is the all but universal practice 
to run the " low-wines” and “feints” together, the eom- 
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pari son being made between the charge from attenuation 
only and the spirit finally produced. 

The following extract from the 98th Beport of the 
Commissioners of Inland Revenue may be useful from tho 
point of view of the claims on the distiller. “ The duty is 
almost invariably charged on the spirit finally produced by 
distillation, but to guard against any abstraction of an 
article ao highly taxed in the process of manufacture, a 
preemptive duty charge is raised against the distiller from 
the quantity and gravity of the ‘ wort ’ and ‘ wash.’ It is 
based on the loss of gravity that occurs during the process 
of fermentation, and is technically called the charge from 
‘ attenuation.’ The loss of gravity depends on the amount 
of the spirit produced, and is greatest when the quantity of 
spirit produced is also greatest. Experiment has shown I 
that at least one gallon of spirit should be produced from i 
every 100 galls, of ‘ wash,’ for every 5° of gravity which is i 
lost j and on this quantity, whether produced or not , the 
attenuation charge renders the distiller liable to pay duty, 
unless he can prove an accidental loss in the process of 
distillation.” In fact the law does not contemplate that tho 
distiller will ordinarily be charged with a greater quantity 
of spirit than he actually produces, and therefore the first 
two modes of charge are subsidiary to the third, and are 
intended to act as a check upon the distiller by preventing 
the removal of a portion of the spirit before it has been 
collected in the spirit receiver and account taken of it for ] 
raising the duty charge. It is rarely that the charge falls 
on the attenuation of the “ wort ” or on the “ low-wines ” j 
when it does the cause is generally to he found in some 
technical mismanagement or a loss of spirit by some means 
such as leakage or discharge of the “ wash ” before being 
exhausted of its spirit, during the distilling part of the 
process. The reason of the requirement that the brewing 
and distilling periods shall be alternate or intermittent and 
t<o a large extent distinct is to enable a true account of the 
quantity and gravity of tho “ wash ” distilled to be secured, 
to make fraud difficult, and to provide for a balance of tho 
spirits produced and removed to the spirit store, being 
struck periodically. It is obvious that these elaborate pre¬ 
cautions, much less so now than formerly, are needful, and 
they have been recited in brief to show how very important, 
from a revenue point of view, the distillation industry is, 
and some of the difficulties the spirit technologist has to 
meet, especially if we consider thoughtfully the following 
somewhat startling figures dealt with, and from which a 
revenue of 18,490,7791. is obtained regarding spirits. 


Spikic Difirr. 

The net receipt of duty under this head in the year 
1901-02 amounted to 18,490,779/., allocated as follows 


£ 

To the Exchequer. 17,847,421 

„ Local Taxation Accounts. 843388 

18,400,778 


a decrease of 1,633,224/. compared with the net receipt of 
the preceding year, divided as follows :— 


£ 

Exchequer. 1,888,288 

bocal Taxation Accounts. 73.988 

1,(133,224 


Comparing the number of proof gallons of spirits distilled 
in 1901-02 with the number distilled in 1891-92, there was 
an increase of 8,953,000 galls., or 19 per cent. The number 
of distilleries at work throughout the kingdom in the year 
ended 80th September 1891 was 167. In the year ended 
30th September 1901 the number was 193, nine of which 
were in England, 156 in Scotland, and 28 in Ireland. 

The number of proof gallons of spirits remaining in 
bonded warehouses on the 31st March 1892 was 95,617,000, 
and on the 31st March 1902, 167,012,090, an increase of 
i 71,395,000, or 74 per cent. The number of proof gallons of 
1 spirits bn which duty was paid was 32,162,000 in 1891-92, 
and 34,760,000 in 1901-02, an increase of 2,598,000, or 8 per 
cent. The number of proof gallons retained for consump¬ 
tion as beverage in the United Kingdom was, in 1891-92, 
31,469,000, and in 1901-02, 33,749,000, an increase of 
2,280,000 galls., or 7 per cent. If to these figures the 
numbers of gallons of colonial and foreign spirits imported 
be added, the consumption per head of the population in 
1891-92 was 1'05 proof gallons, and in 1901-02,1'01 proof 
gallons. 

The number of proof gallons of home-made spirits ex¬ 
ported in 1891-92 was 3,810,000, and in 1901-02,6,312,000, 
an increase of 2,502,000, or 65 per cent. 

The total number of proof gallons of home-made and 
colonial and foreign spirits methylated in 1891-92 was 
7,518,000 galls., and in 1901-02, 5,268,000, au increase of 
3,150,000, or 49 per cent. 


Bumsn Spibits. 

Quantities (1) Distilled, (2) Retained for Consumption and Duty-paid, and (3) Remaining in Warehouses. 


Year ended 

! Quantity of Spirits distilled in 

Quantity of Spirits retained for Home Consumption in 

Slat March 

England. 

i Scotland. 

Ireland. 

| Total. 

! 

! England. 

I • 1 

Scotland. 

Ireland. J 

Total. 


Proof Galls. 

Proof Galls. 

Proof Galls. 

Proof Galls. 

Pi oof Galls. 

Proof Gulls. 

Proof Gulls. 

Proof Galls. 

1898 

12,800,255 

33,741,503 

14,647.708 

60,852,4(95 

21,981,562 

0,700,037 

4,150,674 

82,898,273 

1890 

12.913,771 

35,709,114 

1 14,754,999 

63,437,884 

28,145,797 

7.078,514 

4,109,773 

34,334,084 

1900 , 

12,980,941 

31,798,465 

14,480,871 

59,240,277 

25,023,177 

8,380,378 

4,713,178 

38,710,733 

1901 

12,003,311 

30,196,010 

14,221,520 

57,020,847 ! 

24,993,993 

7,471,401 

4,238,334 

30,703,728 

1902 1 

12.433,596 

29.973,193 j 

12,780,535 

55,102,324 ; 

22,820,871 1 

7.115,121 

3,807,239 

33,749,231 


Tear ended 
31st March 


1888 


1888 


Net Duty. 

Country in which Paid. 


Duty. 


Quantity remaining in Warehouses at cloao of Tear ended 81st March. 


England. 


Scotland. 


Ireland. 


Total. 


England 
Scotland 
Ireland. 


£ 

8.832,785 

8,398,818 

4,288,222 


Total United Kingdom. 


17,218.908 


England 
Scotland 
Ireland. 


8,883.314 

A9S3.802 

MS0.028 


Total United Kingdom. 


17,967,142 


Proot Galls. 
11,973,981) 


12,198,240 


1 

1 

1 

Proof Galls. 
89,758,837 

Proof Galls. 
35,943,078 

Proof Galls. 
137,876,476 

103,290,391 

36.243,908 

151.732,539 
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Vear ended 

31 st March 

Nut Duly. 

■ 

Quantity remaining in Warehouse, at close of Year ended 31st March. 

Country in which Paid. 

Duty. 

England. 

Scotland. 

Ireland. 

Total. 

1900 

England. 

Scotland. 

Ireland. 

£ 

7,47ii,598 
7.793.387 
5,039.102 

Proof Gulls. 
12,132,304 

Proof Galls. 
109,898,389 

Proof Galls, 
.35,139,275 

Proof Galls. 
157,109,908 


Total United Kingdom. 

20,303,147 





1901 

England. 

Scotland. 

Ireland. 

7.5150,202 

7,1550.075 

4,907,000 

11.905.053 

114,853,325 

34,744,410 

1(51.502.829 


Total United Kingdom. 

20,124,003 





1902 

England. 

Scotland. 

Ireland. 

(5,830.279 

7,292.312 

4,308.188 

11,892 453 

120,338,282 

34,780,994 

107.011,734 


Total United Kingdom. 

18,490,779 






The rates of duty in force between 1891-92 and 1901-02 
were as follows :— 


Per Gallon 

“ computed at proof.” 
s. d. 

From 1st April 1891 to 10th April 1891. 10 0 

„ 17th April 1894 to 30th Juno 1895 . 11 0 

„ 1st July 1895 to 5th March 1000 . 10 0 

„ 0th March 1900 to 31st March 1902 .... 11 *0 


inclusive of 6 d. per gallon, which, under the provisions of 
53 & 54 Viet. c. 8, s. 7, is required to be surrendered to the 
Local Taxation Accounts. 


Number of Proof Gallons of Home-made 
Spirits on which Duty was actually paid in each of the 
Five Years 1898 to 1902. 


1898 

33.713,128 

814,855 

1899 

35,188,524 

854.414) 

1900 ' 

39,(529.982 

913,249 

1901 

37,707,953 

1,004,225 

1902 

34,760,381 

1,011,150 


Note.—T he difference between tlie figures given in the second 
column and those returnod for consumption represents the quantity 
warehoused on drawback for exportation. 

One hopes that the officials of excise ure quite cognisant 
of the latest and most improved methods of the Continent, 
especially Germany. That being so it is reasonable to 
assume that no obstacles would be raised to changes which 
involve more rapid and economical working—whether in 
conditions or plant, so long a9 the main considerations or 
duty raising are conserved. Here distilleries are not 
numerous ; there are 193 in the United Kingdom (possibly 
too many for brilliant competition), but they are large 
and, within the limits of permission, fairly well equipped. 

Dr. W. S. Squire, the eminent expert, says that in 
America one distillery produces 300,000 gallons daily, and 
is no larger than one in Scotland producing 60,000 gallons 
daily. 


Number of British Distilleries at Work in the Period 
from 1st October 1890 to 3 0th September 1901. 


Year 

ended 30th 
September. 

England. 

Scotland. 

Ireland. 

United 

Kingdom. 

1891 

10 

128 

29 

167 

1892 

10 

130 

28 

168 

1893 

u 

132 

28 

171 

1894 

11 

132 

27 

170 

1895 

11 

132 

27 

170 

1890 

11 

13(5 

20 

173 

1897 

11 

143 

23 

182 

1898 

11 

157 

29 

197 

1899 

10 

101 

29 

200 

1900 

10 

159 

30 

199 

1901 

9 

150 

28 

193 


The distiller is required to provide the vessels enumerated 
in the Spirits Act, and to conduct the manufacture in the 
prescribed manner. But consideration is never refused to any 
applications relative to peculiarities in the mode of working, 
and within the limits of the law there is as much latitude 
i given as is consistent with revenue requirements and the 
j legal obligations imposed on the distilling trade. 

Distilleries distributed as follows :— 


England 

Derby. I 

Essex. *2 

Gloucester. J 

Lancaster.. 2- 

Middlesex. 2 

Surrey. 1 

Total. 9 

SCOTLAND:— 

Aberdeen. 10 

Argyll. 33 

Banff. 24 

Caithness. I 

Clackmannan. 3 

Dumbarton. 3 

Dumfries. 2 

Edinburgh. 4 

Elgin. 14 

Fife. 5 

Forfar. 3 

Haddington. 1 

Inverness. 10 

Kincardine. 3 

Lunar k. 0 

Linlithgow. 4 

Nairn. 2 

Orkney. 3 

Forth. M 

Renfrew. 4 

Ross anil Cromarty. s 

Stirling. 3 

Sutherland... 1 

Wigtown. l 

Total. 150 

Ireland:— 

Antrim. 2 

Cork. 4 

Down. 3 

Dublin. 0 

Galway. 1 

Kildare. 1 

King’s County. 1 

Londonderry. ft 

Louth. l 

Westmeath. 1 

Wexford. 1 

Total. 23 

United Kingdom. 193 
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Using materials (United Kingdom) in the year ended 
30th September 1901, estimated at:— 


_ Qrs. 

Malt.ff. 1.196,79# 

Un malted grain. 1,442,039 

Cwts. 

Molasses. 843,708 

Glucose. 8,377 

Sugar. 719 

Other materials. 9,490 


The comparative spirit values of different materials in 
producing wort are shown tbuB :— 

1 cwt. of Sugar will yield from 9—12 galls, proof spirit. 

„ Rteo .. 7—8 

„ Molasses „ „ 7—8 „ „ 


1 cwt. of Treacle will yield from 6—7 galls, proof spirit. 

9 Malt „ ,• 6—6*5 i. ** 

„ Beet ,. .. 8—9 

„ Mangold) 

wurzeli ” ” 

„ Carrots „ „ 5 .. . 

May we take it that on an average the produce from— 


Galls. 

1 quarter of barley malt would be .. 18 

1 quarter of malt and grain. 18—20 

1 cwt. of sugar. 10 

1 cwt. of molasses.. 0—7 


Neither potatoes nor beets are employed. 

Equally from a Customs point of view are precautionary 
measures needful, as the following figures will show :— 


Tabic showing the Number of Proof Gallons of Colonial and Foreign Spirits Imported into and Re-exported from the 
United Kingdom , and Home-made Spirits Flxported from the United Kingdom , in the period in 1897-98 to 1901-02. 


Year 

ended 

31st 

March 


1897- 08 

1898- 99 

1899- 1900 

1900- 01 

1901- 02 


Foreign and Colonial Spirits Imported. 

1 

1 Foreign and Colonial Spirits Re-exported. 

1 " "" ! 

| Home-made 
Spirits 

Hum. 

Brandy. 

Other Spirits, j 

Total. ! 

I Rum. 

Brandy, i 

1 

Other Spirits. 

Total. 1 

Exported. 

Proof Galls. 

Proof Galls. 

Proof Gulls. 

Proof Galls, i 

J Proof Galls. 

Proof Gulls. 

Proof Galls. 

Proof Galls. 

, Proof Galls. 

4,728,450 

2.884,180 

1.784,734 

9,342,364 1 

i 876.283 

52,465 

281,206* 

1.159.964 | 

1 4,585,626 

! 5,090,290 

5.177,552 

2.824,107 

1,604.767 

9,306.426 ; 

i 916.219 

59,823 

236,093* 

1,212,135 

6,234,923 

2,579,634 

1,924,819 

10,739.106 i 

984.214 

65,869 

■ 265,008* 

1,305,091 

5,284,611 

6,882,068 

2.650,101 

2,141,350 

11,673,519 : 

889,414 

60,944 

2(10, NIK* 

1.211.220 

6,773,713 

6,719.452 

3,081,525 

i 

2,617,090 

12,418,067 | 

927,214 

60,468 

266,166* 

1,253,848 

1 6,312,219 


• Including home-made and colonial and foroign spirits mixed in bond, the quantity for 1091-02 l>eing 151,117 galls. 


Fokeign SemiTs. 


Quantities (1) Imported, (2) Cleared for Consumption and Duty-paid, and (3) Remaining in Bonded Warehouses. 


■3 

55 

■3 . 
11 


Quantity Imported. 


Quantit y Cleared for Homo 
Consumption. 

1 

Duty, j 

Rum. 

| Brandy. 

AH 

other 

Total. 

Rum. 

Brandy. 

All 

other 

Total. 

Net 

Total. 

$<■> 


Sorts. 




Sorts. 




Proof 

Proof 

Proof 

Proof 

Proof 

Proof 

Proof 



Galls. 

Galls. 

Galls. 

Galls. 

Galls. 

Galls. 

Galls. 

(Jails. 

c 

189ft 

4.728,450 

, 2,8 li4.189 

1.784,734 

9,342,364 


.. 

.. 

8,250,603 

4,299,901 

1899 

5,177,552 

1 2,524.197 

1,604.767 

9,306,426 

.. 


.. 

8,127,940 

4,236,160 

1900 

6,234,923 

2,679,3(11 

1,924.819 

10,739,106 




9,301,103 

4,898,930 

1901 

0,882,068 

i 2.650,101 

2.141.550 

11.673,519 


.. 


8.657,098 

4,7(59,763 

1902 

6,719,452 

! 8,081.525 

2.317,090 

12,418.067 

4.083,414 

2,310,665 

1,905,703 

8,299,842 

4,581,520 


Gimntitity remaining in Bonded 
w areliouses at dost' of Year ended 
31st March. 


Brandy. 


All 

ot iier Total. 
Sorts. 


llutn. 


Proof 

Galls. 

3,132,000 

7,202,000 

6,084,000 

7,330,000 

7,089,000 


Proof 

Galls. 

8.889,000 

8,662,000 

8,002,000 

4,793.000 

8.006,000 


Proof 

Galls. 

277,000 

290,000 

316,000 

374,0110 

488,000 


Proof 

Galls. 

14,298.000 

13.064,000 

11,971,000 

12,500,000 

13,488,000 


On the Continent, where distilleries are numerous, com¬ 
paratively few are large. British distilleries for the most 
part employ cereals, and, according to circumstances, 
molasses, of which there are very considerable quantities 
when desired, or other saccharine substances, at a cheap 
rate, usually with a drawback or rebate «s iu the case of 
molasses to-day. The quantity produced from molasses 
is small and inferior in quality. Imported spirit is not as 
a rule inferior, much of it is excellent, but is not so suitable 
for whiskies; it does not improve with age. The coarser 
variety of imported spirit suffices for denaturing by com¬ 
mercial methyl alcohol (wood spirit) for the methylated 
spirits of commerce. (See T.K.,Vol. XXI. [ 20 ], Oct. 31,1902, 
p. 1312.) It is chiefly produced from potatoes, which, with 
beetroot, form the main agricultural staple of large parts 
of Germany, especially the northern. Distilleries exist in 
considerable numbers under supervision even more strict 
than here. They are, for the most, up to date and modern 
in construction-, and in practically continuous operation. It 
may bo well to remember that the governmental system 
of Germany involves a peasantry, accessible for military 
eventualities, by oonsoription, and after short series, a 
return to the soil, on which they must be maintained 
ready for service if required. The soil is suitable for 
little else than the growth of potatoes in great variety, 
and the rearing of cattle. This population is for the most 


part employed in the industries, consequent on such condi¬ 
tions, whether direct or related, and the laud is maintained 
in a very high state of manurial efficiency, the cattle being 
fed largely on the artificial foodstuffs produced iu the 
spirit and allied industries. As might lie expected, the 
production of spirit was large, and in excess of the require¬ 
ments of the people or of industry. Yet the agrarian, 
political, domestic, and military conditions permitted small 
diminution of output. What was to be done ? Obviously, 
to discover outlets and uses. This has year by year been 
done, and whereas by the application of high scientific 
knowledge to increase and create, and the preferential 
effect of their patent laws, with enterprising and intelligent 
methods of business, German chemical and allied industries 
have grown apace. To some, but not the [same extent,-a 
similar result haB occurred in thrifty France. 

It may be a digression, but its importance may be 
gauged by perusal of an article in the American Monthly 
“ Review of Reviews ” entitled “ Ireland’s Emancipation.” 
The writer of the article views the approaching land settle- 
I ment in Ireland with intense satisfaction and hopes—in a 
i word, for our purpose, it means turning Ireland really into 
j a truly agricultural country, capable of growing potatoes, 
&c., as in Germany, with varieties suitable for all kinds of 
land, and establishing distilleries on the most approved 
systems, as in Germany. Aa tho result of experiments. 
















March 14, UN.] 


LONDON SECTION. 


361 


800 varieties of potatoes are known. The same applies 
to some parts of England. The Statistical Abstract for the 
fjuited Kingdom for the last 15 years gives : — 

—■— | Greet Britain, 1901. j Ireland, 1901. 

Cultivated acreage....... ! 82,417,445 acres ; 15,219,175 acres 

Potatoes. I 577,200 „ i 035,821 ., 

Other amylaceous matter 138,708 „ ( 1,099,385 „ 

i'utile.; a.7t!t),8o* „ ; 4.070,329 ,. 



One can imagine our home distillers aghast at such a 
proposition, but the suggested additional industries required 
justify such a hope. One need only mention quite a side 
product, amyl alcohol. The demand in America, and 
now greater in Germany, for amyl acetate as a solvent 
for gums, us well as for explosives use is more than can 
easily be met ; amyl alcohol, 71. a ton, is now fetching 
35 1. a ton. One referred to bye-products—well, molasses 
and such like are used for spirit production even in this 
country much more than is supposed, and in Germany 
the residue is regarded with cure ; (or, treated scientifically, 
it yields potassium salts. The International Sugar Jour¬ 
nal, 1902-4, [471, 602—607, in an article on the by-pro¬ 
ducts of the sugar industry for making alcohol, states 
“ that, together with various chemical compounds extracted 
from the sugar, molasses, &e., residues, after the removal of 
the alcohol the profits nre made.” The article proceeds to 
describe the process of treating the residues)after distilla¬ 
tion, for “ raw potash,” which contain 50 to" 60 per cent, 
of potassium carbonate. In small factories the residue is 
not converted into “potash" but is sold as a fertiliser, 
the inanurin) value of which from l cwt. molasses is 
about 2s. 

It has been stated that distillation apparatus makers on the 
continent were willing to erect the latest and most approved 
plant here, on condition of receiving the residues so treated. 
It is stated on the same authority that the British system 
and regulations make this impossible. One can appreciate 
the difficulty a British distiller has to meet, but if the 
scrapping ot plant (and it could scarcely mean that) bad to 
be faced in another national industry, notably that of steel, 
so, with the acknowledged wealth of the general body of 
distillers, ought the same to be possible, so that industries 
might return, dying ones revive, and new ones arise. On 
the other hand, assuming the industries resumed and 
re-created, the Government would rise to the occasion, and 
permit, as its staff and experience justify, much more frequent 
working, instead of seldom, as now. 

These observations are made in knowledge of the facts ot 
the agrarian needs of Germany in particular; of the working 
on the continuous system, of the combination of every 
collateral interest of production of spirit, whereby, in fact, 
alcohol becomes a bye, rather than the chief product. Wo 
are not unmindful of the tariffs against other nations—the 
existence of which enables that Government to give abate- 
ment of duty according to position of the distilleries, size, 
output, differentiating even between different industries and 
twes. At the present moment the probabilities are that 


spirit will be dearer because there is no desire to export, and 
there is a desire to promote their own industries still more i 
remember it costs money to pay tU|rebate or bounties, and 
so long as uses can be found and encouraged the Govern¬ 
ment gains—the money does not come out of the distiller’s 
pockets but fhe nation's. 

The Chemist and Druggist, in its Trade Report of 
September 1902, referred to the negotiations then in progress 
: among the distillers of Germany for the general reduction 
j output, says: “ We now leurn that at a meeting of the spirit 
| ring (.Verwerthungsverbaud Deutscher Spiritnsfabrikan- 
| ten), held in Uerlin on September 15, it was decided, with 
the full approval of 90 per cent, of the members, mid with 
I the conditional assent of another 4 per cent., to limit the 
production, and, as compensation to merchuuts associated 
| with the ring for the increased cost of spirit, the discount 
t rato was at the same time raised to 36 per cent. Both 
| resolutions took effect on October 1. In addition to this 
i factor operating in the spirit industry, we aro now able to 
furnish details of tlTe new spirit law, already in operation, 
j The taxes are, as in the 1887 decree, of two kinds— 

; ‘ Excise ’ and ‘ material,’ or ‘ mash-tun ' imposts. The 
j former is increased according to a scale which favours small 
manufacturers. Thus, a distillery producing 200 to 300 
! hectolitres per annum is taxed at 5'1 m. per hectolitre 
j whilst another producing 800 to 1,000 hectolitres pays 
7" 1 m. The incidence here indicated is, however, modified 
by' the ‘contingent’ clause. Formerly, so long as the 
production of spirit in any German State did not exceed 
4-5 litres per head of its population, a reduction of 0 - 2 in. 
per litre from the Excise tax was allowed, the full amount 
only being charged on tho excess. Now, however, the 
operation of this clause is modified, and is to be revised 
by the lluudesrath every five years. At present a cet tain 
fraction, small for large distillers and gradually approaching 
unity as the concern decreases in size, is allowed to be 
produced at the lower rate. This tax falls due as soon ns 
the alcohol is ‘ officially ’ made, and a drawback of 6 m. per 
hectolitre is refunded to exporters. For the purpose of the 
* material tax ’ distilleries are divided into ‘ agricultural ’ 
(using grain and potatoes), ‘ material ’ (a euphemistic term 
for saccharin residues of various kinds), and ‘ industrial ’ 
(including all concerns which cannot be otherwise classified). 
The first of these pays & mash-tuu tax of 1-31 in. per hcoto- 
litre of contents mashed; the second, u tax graduated 
according to the matter employed—U'25 m. for kernel fruits 
and rack wine, 0 - 45 iu. for berries of all sorts, O'50 m. for 
brewery and yeast residues, 0‘85 m.for grapes, stone fruits, 
Iruit wine, &c., per hectolitre; whilst the third class is 
charged 0'2 m. for each litre of pure alcohol produced, a 
reduction to O' 16 m. and O' 18 in. being made in the case of 
old-established concerns producing less than 10,000 and 
20,000 litres respectively per annum. To belong to the 
agricultural class the owners of the distillery must grow 
their own raw materials on the neighbouring land, and the 
distillery residues must be upplied as manure. The in¬ 
cidence of both taxes is also somewhat modified in the 
case of factories which have, during the course of the 
reveutte year, altered their working material, or have for a 
part of the time made yeast instead of spirit. Both imposts 
are remitted ou alcohol to be used for industrial purposes— 
heating, cooking, lighting, and vinegar-making—or when 
supplied to hospitals, charitable institutions, and scientific 
establishments. The increased taxation will not, therefore, 
have any effect on the manufacture of fine chemiauls, such 
as alkaloids and synthetic remedies, nor will it arrest the 
development of infant industries, like alcohol incandescent 
lamps and alcohol motors. The non remission of the 
‘ material ’ tax on exported spirit will, however, be felt by 
exporters, and will tend to decrease the British import of 
1 potato spirit. Similarly, the total drawback of 6 m. allowed 
; to exporters of alcohol and preparations containing it will 
curtail the export of German tinctures, since this amount, 
except iu the case of small manufacturers, who are lightly 
j taxed, sqarcely covers the Excise tax, and leaves untouched 
the second impost. Another repiarkable feature of the new 
law, foreshadowed in the Imperial decree of 1897, is the 
abolition of the permission to use duty-freo spirits for 
medicinal purposes.’’ 
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In the German Spirit Trade Journal, the Spiritus 
Zeituny, of Feb. 12, there appears a notab'e announce¬ 
ment which translate#runs thua: “Agreement,” that ia 
by the spirit ring, “ as to production for 1903—1904.” 

Agreement aa to Production for 1903-04. 

“ The carrying of the limitation of production in the 
current 3 ear has generally convinced the distilling industry 
that a firm limitation of the production cannot be backed 
for the future in order to obtain security of things gene¬ 
rally. This conception, which had already been mooted on 
the occasion of the departmental meetings everywhere and 
without opposition, has led to an imposing demonstration 
during the general assembly, on the 13th February, of the 
members of the Convention. In this assembly, which was 
extraordinarily attended, a resolution was carried unani¬ 
mously with a renunciation of claim to any discussion. 
Recognising tho necessity of a renewed limitation of produc¬ 
tion for the year 1903-04; the merer, Zu Putlitz, Gross 
Faskow, has in the meantime made known the following 
fundamental principles :—The admissible quantity of pro 
duction is calculated again on basis of the average of pro¬ 
duction of the five years 1892 -97—1900-01, but is limited at 
about 10 per cent, higher than for 19C2-C3. In comparison 
with the admitted quantity for the current year, and in 
accordance with the general stipulations, the agreement in 
view for 1903-04 does not mean a limitation but an 
increase of production.” 

2. As a minimum contribution of the agricultural potato 
distilleries—for 1902-03, 90 per cent, of the “ contingent,” 
as is well known—a not inconsiderably higher percentage of 
tho “ contingent” will be asked for 1903-04. In order to 
enable a larger number of distillers to join, the general 
conditions shall this time be arranged in such way that 
those distilleries will be tuken into consideration with which 
ctrtain deviations from the regular ways of working exist. 

The obtaining of declarations of assent is deferred till 
the autumn of the year 1903, because only at the end of the 
campaign the exact gauge for tbo admissible quantity of 
production for the new price will be found; it is also tho 
intention of agitating for the engagement of the agricultural 
and industrial distilleries which receive a new “ contingent ” 
in the meantime. The principles now published will put 
every single distiller in a position for his spring sowing to 
arrange matters as to the area to be planted with potatoes 
with a view to the engagement of production for 1904, and 
thus to prevent a tailing back in the prico of spirit.” 

It is not permissible, nor if it were so, is it desirable to 
lead up to a discussion on tho relative merits or demerits of 
any national fiscal system on this occasion. Rut it is fair 
and reasonable to urge that every thing possible within the 
limits of the system deliberately adopted shall be done for 
the creation and furtherance of industries within the realm 
in which such system opeiates. May we not reasonably 
ask, as lovers of our country and flag, whether aa much has 
been done by Government departments as was possible to 
foster industry and trade ? Competitors of other nation¬ 
alities—friendly, perhaps (as well they may be)—have 
under our fiscal system been greatly favoured. Speaking 
broadly, transport, insurance, and freight at through rates 
have certainly favoured them. Local port and dock 
charges and high internal freightage have not facilitated 
our own exportation. Patent laws have hitherto distinctly 
protected our rivals, and a misdirected Merchandise Marks 
Act (justified only in one direction) has given an unasked 
and gratuitous advertisement to these same competitors 
excellent customers, no doubt, as the export returns show 
them to be; so great indeed as to outweigh by far the 
business with our own colonies. It is probably this con¬ 
sideration mainly which affects any alteration of the fiscal 
system of the nation in its relations to our Colonial Empire. 

We may venture to recall a sentence from our President’s 
address in Liverpool last year which may not have been 
remembered, but which, as a stimulus, to thought and 
exertion, should be considered. He said, corfOuding the 
section of his address devoted to the " Decline of the 
Aniline Industry,” “ English brains created the industry. 
English enterprise developed it. English legislative folly 
has been the cause of the decline.” One cause is in a fair 


way to be removed by the operation of the new Patent* 
Act and the rule, of procedure (which have been fully 
abstracted in our Journal). A further cause may he 
in great part, if not entirely, removed by an amendment 
of the Finance Act of 1902. Clause 8, paragraph 2, 
giving power to “allow drawback or rebate on nnlns- 
made spirit, applied to specified industries, permitted 
officially as need and discovery indicate ”—unless, indeed, 
such ageneral administrative power already exists, as would 
seem to be the case, judging by the concessions and rebate* 
made on exporting tinctures, &c. May’ we hope for a 
iavourable consideration of this suggestion ? Probably most 
persons ate aware of the sensible concessions and rules of the 
Excise relating to the exportation of spirituous medicinal 
preparations, which came into foice in 1889, after much 
negotiation and diplomatic urgency. It is quite true that 
tinctures and a very limited class of spirituous preparation* 
could be exported under the old arrangement of the Custom* 
“ special drawback or rebate upon exportation ” (subject to 
conditions of bulk, &c.), but the regulations of the last 
decade have been gradually extended and enlarged, until 
there is now no reasonable ground for complaint. ’I nis 19 
due to the openmindedness of the high officers of tbe Excise, 
the clear, straightforward way iu which the facts were put 
by the exporting manufacturers, and actually demonstrated 
in their laboratories. In 189*i, when he had the honour ot 
being President of tho Society, this subject was referred to 
in detail. Experience has shown that the number of pre¬ 
parations might, and have beer, considerably extended, that 
mixtures even of pure spirit might in certain cases be 
included—so far as an allowance upon the spirit actually 
contained and mixed in tbe presence of an officer. All 
this, be it noted, in the open premises of manufacturers or 
wholesale druggists who had become licensed as “ Com¬ 
pounders ” and paid the annual fee of ten guineas, without 
any locks, bolts, or bars. An inspection by an Excise 
officer, samples taken by him, a declaration, an official 
analysis, are all the formalities. Then, soon, a cheque tor 
the drawback or rebate. This is the convenient and usefully 
simple business of allowing a return of the spirit duty (the 
differential duty or surtax 5 d. per proof gallon with three 
per cent, for waste, and a margin for possible error 111 

Statement of the Number of Proof Gallons °f 
Spirit contain! d in Tinctures, flv. exported, and on which 
Drawback was allowed in the Lnited Kingdom 
in the under-mentioned Years. 


Years ended 
31st March 

England. 

Scotland. 

Ireland 

United 

Kingdom. 

3889 (three 
months) 

1890 

1891 

1892 

18.»3 

1894 

1895 

1890 

Galls. 

1,506 

9,715 

13,012 

20,888 

27,410 

41,902 

88,870 

56,463 

Galls. 

”20 

7 

23 

| 46 

GallH. 

i 

i Galls. 

1.506 

9.715 

13,032 

1 20.895 

27,433 
42,008 
38,876 
j 56,463- 

Total 

209.832 

96 

209,928 

! 1 

The statistics 

since 1896 are as below, by permission 

Drawback on Exportation of Tinctures , frc. 

(with Allowance for Loss in Manufacture.) 

Years ending 
3ist March 

England. | 

Scotland. J 

Total. 

— 

f 

1807 ; 

1898 ! 

1890 ! 

1900 

1901 ! 

1902 .1 

Gallons. 
56,780 1 

67,466 
77,816 
79*272 
92,194 
305,857 

Gallons. 

219 

64 

1,976 

1,454 

3,348 

3,539 

Gallons. 

56,999 

67,520 

78,892 

80,726 

96,543 

109,396 

£ s. d. 
294124 9 i> 
85,448 0 0 
41.418 « 0 
42,381 8 0 

82,038 a a 
60,184 18 6 

Totals f 

! 

479,886 

9,690 | 

i 

489,076 

261,375 1 a 
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analysia—in the ease of compounded spirituous prepara¬ 
tion*. In the case of plain or mixed spirit of 8d. per 
proof gallon and uo allowance for waste. These remarks 
apply also to the exportation under drawback of perfumes 
and flavoured essences, subject to suitable modifications. 
Thus it will be seen that something like a sum of 400,0002. 
has been returned to licensed exporters. 

On this, possibly, historic occasion, the author feels some 
satisfaction in having advocated and taken an active part 
in a movement which has rendered some service to British 
traders. He has lived to see the day when responsible 
officials have ceased to say “ never,” but welcome sugges¬ 
tions, with certain legitimate reservations, with eagerness. 

The Chemist and Druggist, in its issue of January 17, 
1902, recalls the fact that the privilege as regards chemists 
is contained in 16 Geo. II., c. 8, sec. 12, which Act was 
passed in the Session of Parliament that began on Dec. 1, 
1741, and ended on Nov. 16, 1742. The Act imposed 
duties on spirits, allowed drawback of the same in order to 
encourage exportation, and required retailers of spirits to 
take out a licence. Section 12 of the Act contains the 
following exemption : — 

Provided always, and be it enacted by the authority 
a'oresaid, that this Act, or anything therein contained, shall 
not extend to any physicians, apothecaries, surgeons, or 
chymists, as to any spirits or spirituous liquors which they 
may use in the preparation or making-up of medicines for 
sick, lame, or distempered persons only. 

The spirit duty was 1 Is. per proof gallon ; wc quote the 
duties specified iu tho old Act;— 


For every gallon of lore wines or spirifs of first extraction 

I ruin foreign or imported materials. M. 

Ititto from malt or corn... ut. 

Ditto from brewers’ wash or tilts... Id. 

Ditto from any other sort or kind of English materials... 1 \d. 
For every gallon of spirits made in Great llritiati of any 

kind of wine or eider imported.. 07. 

For every gallon of strong waters or aqua nitte made for 
sale of any other materials. .Id. 


It is curious to note that the pxineiple of the drawback on 
spirituous medicines was in essence recognised by the Act. 

All this points to the feasibility of carrying on some 
industries in this country without overwhelming burdens 
or needless restrictions, and in part by the application of an 
already acknowledged principle., One does not,can scarcely, 
ask for the system of bounties as in Germany or France. 
In the end, as one has said before, the nation must pay, but 
one feels convinced that ihe increased revenue from taxed 
profits, from many sources related to the industries from 
extended employment of labour directly and indirectly 
would go very far towards recouping the State for liberal 
consideration as regards products iu the manufacture of 
which spirit, denatured or plain, plays a part. Nevertheless, 
manulacturers arc hound to play their part in employing the 
greatest economies, not only in plant and processes, but in 
the utilisation of every useful by-product. 

This Society owes a debt of gratitude to those gentlemen 
of the British Association Committee on this subject, 
and not least to our past Presidents, Sir H. E. lioseoe and 
Dr. T. K, Thorpe. This concession again points to the need 
of consistency in this matter, for as Mr. David Howard and 
Mr. J. C. Untney point out *• It is useless to grant freedom 
for alcohol for research, if freedom is not granted for 
alcohol required as the result of research.” 


A year ago Geheimrath Prof. Dr. Otto N. Witt lectured 
at the Royal Institution on “Kecent Developments in 
Colouring Matters,” and among other remarkable state¬ 
ments said “ more recently still it has become the custom 
in this country (Britain) to view dyestuff manufacture, not 
so much from its chemical or industrial side, as from the 
standpoint of the national economist, who contemplates 
the values produced by industrial enterprise, and inves- 
ngates the reasons why these values should bs unevenly 
distributed amougst the different nations, striving side by 
side ror progress and engaged in friendly yet none the less 
eager-Competition.” The learned Professor disclaimed his 
intention to treat his subject from that point of view 


(“ Wise Professor 1 ”), yet, later on in his leoture, he tells that 
according to the rules of permutation 3,159,000 different 
individual dyestnffs are easily (pcessible to our industry. 
Of these at least 25,000 form the subject of German patent 
specifications and of corresponding specifications in 
England, France, the United States, and other countries. 
Over 500 (of the diazo compounds, phenols and amines) 
are regularly manufactured on the larger scale, lu Germany. 

There is much for research to do, with or without 
alcohol, but the force of the observation made by the two 
gentlemen before mentioned ii very considerably increased 
by Dr. Witt’s comment on our attitude. 

In the Chemiher Zeitung for Jan. 31, abstracted in the 
Chemical Trade Journal, is the following, relating to the 
effect of research in the colleges in Germany. 

] “ A landmark in organic chemistry is announced by 

j M. M. ltichtcr in the issue of the same Journal for 
| February 4th. He reports that a hundred thousand organic 
compounds have now been described. In the years 1883- 
1888, the average number of new compounds described in 
each year was 3,580; in 1899-1900, 6,270; and in 1901- 
1902, 6,700. A very large proportion of these compound* 
have been discovered in Germany, and this fact is to be 
ascribed largely to the policy of awarding the doctorship on 
the condition that a thesis is to be submitted. The exten¬ 
sive scientific productivity of the Colleges is closely con¬ 
nected with the prosperity of the corresponding industries. 
If the Colleges were to produce less original work, a bad 
effect would at once be produced in the various chemical 
trades. This, at least, in the author’s opinion.” 

When Dr. Silberrad’s paper was read (No. 12, Vol. XXI., 
June 30, 1902, p. 827) parliamentary sanction for what 
has been called “ duty-free ” spirit had not been obtained, 
and much was anticipated from this movement in official 
quarters, arising, as it then did, in some need iu con¬ 
nection with the work of the Explosives Committee of 
the Government. That Committee consisted of Lord 
Rayleigh (chairman) ; Sir Win, Crookes; the late Sir W. 
Roberts Austen; Mr. Haldane, K.C.; Sir Andrew Noble; 
Captain Tulloch, secretary ; with Dr. Silberrad as chief 
chemist. Mr. Haldane’s original motion in the House 
of Commons appears in the daily parliamentary amend¬ 
ments paper (No. 1567 of June 11, 1902), with this 
marginal note, “ Power to authorise use of spirits without 
payment of duty in manufactures.” (“ Hope rises eternal 
in the breast!”) The clause as printed appears iu our 
.Journal (No. 12, Vol. XXI., June 30, p. 878). There 
is not one word about any exception, partial or total. 
The Spirit Committee of this Society, prompted by the 
sanguine writer of this paper as convener, wrote a letter 
of thanks to the then Chancellor of tho Exchequer, whose 
reply was an acknowledgement of the letter and an inti¬ 
mation of its relegation to the department of the Inland 
Revenue. In due time the clause appeared in the Finance 
Act, 1902, but with an unexpected insertion of these 
words, “Provided that foreign spirits may not be so 
received or used until tho difference between the duty of 
customs chargeable thereon and the duty of excise charge¬ 
able on British spirits has been paid.” That is to say, a 
differential duty as heretofore of 5 d. per proof gallon. A* 
regards this 5 d.. it was a year ago 4 d., and tho penny was 
probably put on as a complement of the Corn Tax. But 
the blue-books show that, while the cereals are all taxed, 
a difference was made as regards maize, one of the 
principal cereals employed by distillers, who get ample 
consideration for the requirements of excise supervision in 
the surtax, referred to, on imported spirits and the export 
allowance on British spirits exported. In fixing these, 
regard has been had to the increased expense of manufac¬ 
ture consequent on having to comply with legal requirements, 
but 4 d. was enough before. 

The rebate, or export allowance, as it is more usually 
called, is intended to recoup the home distiller for the 
additional expense to which he is put by the revenue 
restrictions imposed on bis manufacture and for the corn 
duty on the materials he uses. This allowance is payable 
only on spirits which are exported from a duty-free ware¬ 
house or are used in warehouse for purposes for jthicti 
foreign spirits are allowed to be used, and on the spirits used 
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in making methylatedspirita when the. spirit so methylated 
is exported direct front the premise* of a methylator. The 
purpose of both allowance's to put foreign-made and spirit 
of home manufacture on an equal footing in the home and 
foreign markets. The. surtax (or differential duty) on rum 
or brandy is 4 d. per gallon at proof; on other imported 
spirits it is 5 d. The export allowance on rectified spirits 
and plain British spirits is 3d. per gallon, and on British 
compounded spirits i$ 5 d, per proof gallon. 

The value to technologists of the hoped-for concession 
of duty-free spirit at it. stood in Mr. Haldane’s motion 
disappears for us, who desire to recover lost industries or 
establish new ones; spirit remaining 40 to 45 per cent 
dearer than for our competitors. 

Before 1855 many trades were carried on in Britain at a 
great disadvantage. The French were surpassing us and 
taking possession of our markets, owing chiefly to their 
materials being duty free, while in Britain there was at least 
12*. 6 d. per gallon imposed on the spirits of wine. Inferior 
substitutes for spirits were used in many eases, and by these 
the character of the goods themselves was injured. The 
temptation to purchase illicit spirits was great. The subject 
was brought under the notioe of the Treasury in 1853, by 
a gentleman who had obtained a patent for an artificial 
Inbricaut, and asked to be allowed to use spirit either free 
of duty or at a very reduced rate. The Commissioners 
supported the application. In the I.B. report (1857), 
page 6, appears thus: “ In the year 1853 a gentleman 
who had obtained n patent for an artificial lubricant as a 
substitute for sperm oil, applied to your Lordships to be 
allowed to use spirit in the manufacture of his lubricant 


duty free, or at least at a reduced rate. After a careful 
examination of his invention, we found not only that the 
spirit was rendered unfit for drinking, but that it could not 
by any means be restored to its original purity. We 
therefore recommended that the request be complied 
with.” 1 1 

This led to the experiments of Professors Graham, 
Hoffmann, and Bedwood ; their report was satisfactory, 
and legislation was resorted to." 

The subject of both German and Swiss denaturing was 
very fully dealt with in Dr. Silberrad’s paper iu June last, 
before the Society (see Journal, 12, Vol. XXI., page 828), 
and no material modification has since been made. In the 
German and French official books, copies of which thoSociety 
I has had pleasure of presenting to the recently appointed chief 
| inspector of excise, Mr. Leah, the denaturing of methyl 
alcohol itself is specially provided for. This is necessary, for 
as most probably know, methyl alcohol may be a potable 
! spirit, nnd is dutiable here at the same rate as a “ low wine,” 
and according to absence of flavour, even as ethyl alcohol. 
It is absolutely necessary in countries where wood spirit is 
j largely produced to secure the impotability of this alcohol. 
Many years ago, perhaps 40, Mr. Eschwege, still a member 
of our Society and resident in London, laid out a very 
j considerable sum of money for plant for purifying wood 
spirit. His efforts were brilliantly successful, and a 
! methyl alcohol of very remarkable purity and potability 
was produced in quantity. It was no sooner done than 
stopped by the Excise. The inventor could not under the 
then regulations be stopped or dealt with officially, although 
l to certain knowledge he was inspected, and special regula- 


Kkcokts or the “Comitij.” No, 103. 


Consumable Methijlir Alcohol Employed Duty Free fur Industrial Purposes. 


Nomenclature. 


Summary. 


Dittos of tho 


Hoports of the 

Cum He. 

Remarks. 


1.— Questions of Principle. 

Definition of metliylic In order to be considered as unfit for consumn- 
alcohol. tion as a beverage and to be freed from the 

expense of excise inspection and deuaturation, 
j the alcohol must contain at least 5 per cent, of 
acetone and .1 per cent, of pyrogenic, impurities, 
which give it a disagreeublu empyreumatic 
odour. 

Fixing of a general process , Addition, in the presence of officials. 12 kilos, of 
of denaturaiion. sulphuric acid of t>0“ per liectolitro of con¬ 

sumable methy lie alcohol. 

Expense of supervision.... If the process or ilcnnturation does not of itself 
guarantee the interests of the " Treasury,” and [ 
it becomes necessary to exercise u comple¬ 
mentary supervision, the expense of such super¬ 
vision has to be borne by the manufacturer. 

iMedicaments. Grouped with ethylic alcohol from the ilsonl 

point of view, metliylic alcohol must pay lull 
duties, if it is present in the finished medira- 
‘ ment. 


11th March 1900 

12th June 1901 
3rd April 11 .01 

Ctli March 11)01 


Antlpyrin 


2 .—Authorised Branches qf Industry. 
Addition of 2 per cent, of bromide of methyl 


Benzoate of methyl. 
Bromide of methyl.. 
Chloride of methyl.■ 


■Collodion 


Dimethylaniiine . 

'Formaldehyde (formol) 

.Gullocyanino. 


Monotnethyianilino 
Ortboform. 


Salicylate of methyl, 
Colours lor silk ..... 


.. General process. 

.. General process . 

.. Mix methylic alcohol and half its weight of com- | 
morcinl hydrochloric acid of 21° or 22°. 

Mix methylic alcohol with its volume of other and 
addition or pyroxile : the collodion must contain 
at most one iiart of methylic alcohol per one 
I part ot ether nnd hold in solution 0 grins, of i 
! pyroxyline per litre. 

.. j General process . 

.. i Addition, to the alcohol, of from 2 to 8 per cent, of 
industrial fornioldtdiydo. 

.. Addition of hydrochlorate of nitrosordimothyl- 
I aniline nt proportion of S per cent, of the weight [ 

* of methylic alcohol. 

,, General process . 

, , General process or addition of from 20 to 28 kilos, 

j of hydrochloric acid of 30“ B. per 25 kilos, of 
; alcohol. I 

General process... 

j Addition of 20 grms. of •'andiun Yellow" (a | 
i colouring matter from aniline) per too lit res of j 

pure alcohol. I 

1 i 


I 

3rd April 1901 i Complementary supervision atmanu- 
i fiicturcrs’ expense. 

12th June tint 
8th April loot 
21th July UU1 i 

1st May mol i The manufacturer must represent at 
least 2 litres of collodion per litre 
of methylic alcohol. 


12th June 1001 
3rd April 1901 

24th July 1901 

j 

12th June 1901 
24th July 1901 


3rd April 1901 
24th J uly 1901 
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tiontt if not a-cbange in- the law, were necessary before this 
Sd legally be done. One sympathises with the inventor, 
hut success under our system could only have resulted m 
practical prohibition, and, at the best, concessions such as 
we now deiire. 

Some time ago, when the subject of facilities was being 
considered as to methyl alcohol, the authorities gave 
permission, under supervision, for the use of methyl 
alcohol denatured with * per cent, of pyridine bases 
establishing thus a precedent. The permission was not 
utilised, it is understood, because of the price of raetbyl 
alcohol, which is controlled by a ring whose export price is 
prohibitory as regards colour makers. The balunce, how- 
ever, may be restored when the immense resources of 
Ki1“8m are utilised and advanced, for, as is known, timber 
in sawn lengths, &c. is exported, but, comparatively 
recently, the sawdust, shavings, and debris generally of the 
wood industry are utilised, and the results, including methyl 
alcohol, made available. Yet regard must be had to the 
consideration before mentioned as to potability. 


lu consequence of this possibility in 1' ranee, the regula¬ 
tions for denaturing methyl alcohol itself are definite. They 
are given in the table on preceding page. 

It is clear that, as a rule, some form of denaturing will 
Ire required as one condition of industrial expansion, as m 
Germany, France, or Switzerland. This being so, wc may 
note the official statistics as to— 


Metiitlation. 

Table showing, fnr England, Scotland, and Maud, 
and for the United Kingdom, the number of 1 ’roof Gallons 
of Home-made and Colonial and Foreign Spirits 
Met/u/latcd in the Period 1801-02 to 1901—02. 

Home-made Spirits. 


For the sake, however, of reference when considering 
the suitability of denaturing agent* for any special branoh 
of industry, it may be useful to include the latest informa¬ 
tion, thanks to Mr. E. J. Millard, from “The Imperial 
Spirit-tax Law,” by Gustav Lehmann, whore tho regulations 
are explained in detail especially for the use of distillers. 

Denaturing of Spirit.—Denaturing is either complete or 
partial: in the' former case it is considered sufficient to- 
render the spirit undrinkable, and in the latter further 
measures are taken to prevent illegal use of the spirit. 

For complete denaturing, a mixture is used consisting of 
4 vols. of wood-spirit and 1 vol. of pyridine bases, to 
which must be added, at the time of mixing, SO grins, of 
oil of lavender or oil of rosemary to each litre of the 
mixture. Of this mixture, 2-5 litres are to bo added to 
every 100 litres of tho alcohol to be denatured. 

Complete denaturing may also be effected by the addition 
of 1 • 85 litres of the above general denaturing agent, together 
with 0-25 litre of crystal violet solutiou (hydrochloride of 
hexamethyl-p-rosaniline) and 2 to 20 litres of benzol to 
every 100 litres of alcohol. 

For partial denaturing, the following special denaturing 
agents are to bo added to every 100 litres of alcohol ■ 

(a) For industrial uses of all kinds, including the manu¬ 
facture of medicines, 5 litres of wood alcohol or 0*5 litre 
of pyridine bases. 

(ft) For the manufacture of brewery* glazes and in the 
treatment of rubber goods. 20 litres of shellac solution com¬ 
posed of 2 parts by weight of alcohol and 1 part of shellac. 
The spirit used ; n preparing this shellac solutiou is to be 
considered as denatured so long as the making of the 
solutiou is officially supervised. 

(r) For the manufacture of celluloid and pegamoid, 
1 kilo, of camphor, or 2 litres of turpentine, or 0*5 litre of 
benzol. 


Year ended 
31st March 

1 England. 

Scotland. 

Ireland. 

United 

Kingdom. 


Proof ( Jails. 

Proof Galls. Proof Galls. 

j Proof Galls. 

1891-92 

2,595,255 | 

441,818 

25,172 

3,062,240 

L8;»2-93 

2,408,1 J 8 , 

302,177 

20,022 

2,880,317 

1893 1)4 

2,763,086 

309,962 

33,883 

3,106,881 

181)4-1)5 

2.840,278 

203,98* 

34,780 

1 3,135),054 

189.1-! Hi 

3,402,643 

300,074 | 

33,763 

I 3,838,082 

1890-97 

■ 8,664,125 
3,043,5.82 

411,017 

42.832 

! 4,118,874 

181)7 1)8 

470,824 ! 

40,450 

j 4,400.862 

1 HUS-99 

4,140,128 

587,088 ! 

45,153 

| 4,781,369' 

181)1) 11)00 

1 4,280.437 

040,001 1 

1 50,020 

j 4,978,027 

11)0(1-01 

1 4,320,214 
1,010,334 

602.480 

49,0 f3 

1 5,070,713 

11*01-02 

575,006 

| 54,830 

i 4.640,770 

i ' _ 


Colonial and Foreign Spirits. 


1801 02 

! 356,423 

00,685 

8,425 

j 455,533 

1892-03 

562,702 

77,655 

5,070 

1 645,517 

1808-04 

i 361,272 

74,145 

! 1,2.88 

436,705 

1804-05 

i 340,456 

107,403 


447,940 

1805-06 

| 21,536 

60,305 

1*149 

91,OIK) 

1800-07 

1 24,163 

273 

1 ,, 

24,436 

1807-08 

i 1,706 



1,706 

1808-90 

i 3,045 i 

783 


3,780 

1899-1SKH) 

i 5,710 , 

535 


| 6.245 

1900-01 

j 120,332 j 



120,332 

1901-02 

519,325 

108,095 


1 627,410 


(d) For the manufacture of sulphuric ether ; ethereal 
salts; agaricin, podophyllin, and the gum-resins of scam- 
mony, guaiaeum, and jalap; aldehyde and paraldehyde; 
■white-lead and other lead salts, such as sugar of lead. Sec .; 
ethyl chloride and iodide ; bronio-, chloro-, and iodo-silver 
gelatin and similar preparations, as well as photographic 
papers and dry-plates ; chloral hydrate; glncosides ; collo¬ 
dion, and solutions of pyroxylin in spirit; par.creatlii; 
vegetable alkaloids; salicylic acid and salicylates ; santonin, 
tannin; coal-tar colours, including intermediate products 
and compounds used in their manufacture; and chemical 
preparations not specified in which alcohol is no longer 
present, 10 litres of sulphuric ether, or 1 litre of benzol, or 
0*5 litre of turpentine, or 0*025 litre of tar oil. 

Collodion for trade use made from denatured alcohol must 
contain at least 1 per cent, by weight of pyroxylin. 

(e) For the manufacture of chloroform, iodoform, bromo- 
foriu, and ethyl bromide, 300 grms. of chloroform, or 
200 grms. of iodoform, or 300 grms. of ethyl bromide. It is 
permitted to dissolve the iodoform in part of the alcohol to 
be denatured, and to mix the rest of the spirit with this 
solution. 

Tile remaining sections refer to the manufacture, of 
vinegar, coloured lakes, &c., but (!) states that for medical 
und botanical specimens for educational purposes a de¬ 
natured alcohol may bo prepared by mixing 1 litre of pure 
methyl alcohol and 1 litre of petroleum-benzine with 
100 litres of alcohol. 


Total 11 ome-made and Colonial and Foreign Spirits. 


1891-92 

2.951,678 

532.498 

33,597 

8/,17,773 

1892-93 

3.060,910 

439.832 

34,092 

3,534,834 

1893-94 ! 

3,124,308 

384,107 

35,171 

3,543,686 

1894-95 ! 

3,180,734 

371,480 

84,789 

3,687,008 

1895-96 j 

3,514,181 1 

378,979 

36,912 

3,930,072 

1896-97 1 

3,688,288 

412,190 

42,882 

4,1*3,310 

1897-98 

89*8,288 . 

470,824 : 

40.456 

4,462,668 

1896-99 

4,132,173 

587)123 

46,163 

4,785,149 

1898-1900 1 

4,286,1*7 

647.199 

50,926 

4,984,272 

1900-01 . 

*,*49446 

692.480 

49,018 

6,191,048 

1901-02 I 

4,529,859 1 

683,691 

54,830 

5,288,180. 


(m~) For making soda soaps, 1 kilo, of castor oil and 
400 grms. soda-lyo. 

(n) For the manufacture of lanolin, 5 litres of petroleum 

benzine. , , , . 

Such denatured spirit is not saleable, but can only be 
used after special permission, and is only supplied to well- 
known bond, fide manufacturers of the various articles. 

For general use, methylated spirit is made by the 
! admixture of 3i per cent, of a mixture of wood spin! 

! (80 per cent.) and pyridine bases (20 per cent.) to the 
, natural alcohol. 
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The following table serves to show the extent of denaturing in Germany. It should he remembered that the new law 
of 1902 also excludes duty-free alcohol for use in pharmacy (see this Journal, T.R., Vol. XXI., [20], Oct. 81, 1902, 
p. 1812):— 


Spirits alloued Free of Taxation for Industrial and other Purposes in Hectolitres Pure Alcohol. 
F. Fischer’s Jahresbericht der chemischen Technologie, 1901, page 471. 


Year 



From tho Total Quantity the Denaturing took place. 


(beginning 

Oct, 1). 

ijit-is 

* c JcgP . • 
-2*7! o ap £ 

*3 Co | 

w,2 g.S s 

^*,.5 o esO fi 

General 

Dena¬ 

turing 

Agents. 

6 per 
cent. 
Wood 
Spirits. 

i per 
cent. 
Pyridine 
Bases. 

Vinegar 
and 
Water 
(Wine-, 
Beer-, 
or Yeast- 
Water). 

Tur¬ 

pentine. 

1 

Animal 

Oil. 

Sul- 

phuric 

Ethr. 

Shellac 

Solu¬ 

tion. 

Other 

Sub¬ 

stances. 

Scien¬ 

tific 

Pur¬ 

poses. 

Sur¬ 
gical 
and Me 
dical 
Pur¬ 
poses. 

1890-91 

519,104 

243.725 

13,920 

1,100 

138,884 

35,073 

41,5*75 

1,800 

1,252 

2,405 

1.375 

12,938 

1891-92 

651,300 

274,881 

18,321 

1,250 

134,967 

38,480 

41.701 

2,«5*5 


2,005 

1.811 

14,503 

1892-93 

000.670 

315.254 

i 3,250 

310 

146, <120 

38,075 

45*.238 

3,725 

1.230 

430 

1,464 

14,472 

1893 94 

<164.394 

303,580 

12,111* 

130 

154,937 

41,830 

48,05*8 

3,862 

1,371 

21 

1,608 

11,933 

1894-95 

718,800 

414.298 

14,080 

209 

150,270 

46,095* 

49,709 

4,671 

1,395 

1,411 

1,400 

13,451 

1895 06 

808,279 

478,700 

17.383 

206 

106,351 

4 U95 

63.752 

5,372 

1,007 

0,291 

1,540 

17,800 

1896-97 

807,458 

528,15*0 

20.254 

162 

102,470 

47,200 

<10,000 

6,01*4 

1,350 

0,474 

1.573 

18,132 

1897-98 

889,433 

528.7H4 

21,<150 

240 

100,409 

50,797 

71.117(1 

5.803 

1,55*4 

4,372 

1,086 

21,593 

1898-99 

989,960 

009,705 

28,513 

291 

103, <129 

56,382 

76.140 

6,875 

1,500 

6,355 

1,910 

22,991 

1899-1900 

1 043,133 

055,022 

23,055 

210 

101,672 

58,917 

78,777 

4,95*5 

1 .<530 

7,505 

1,911 

24,794 


Passed without being 
Denatured. 


Soap 

and 

Per¬ 

fumery 

Manu¬ 

facture. 


7,5{>3 ! 
8.887 j 
9,051* 1 
7,88-4 1 
8,018 I 
2,070 
1,418* 
1,526* 
1,’147*i 
1,570*1 


Other 

Pur¬ 

poses* 


16,338 

15,Wtt 

14,521 

16.270 
13,138 

12.271 
15,060 
10,417 
21,102 
23,080 


* Since January 1, I860, spirits free of taxation for the manufacture of liquid perfumeries and hair lotions have ceased. During the last 
four years the quantities mentioned have exclusively been used for the manufacturing of soaps. 


As regards France, the denaturing is effected according to the subjoined tables, translated by Mr. Dan Heuscr. 
Table of the Branches of Industry for which the Employment of Denaturated Alcohol is authorised. 


Branch of Industry. 


Alkaloids, digit aline atro¬ 
pine, santonin. 

Aldehyde. 


Ethylated aniline 


Antiseptics. 

Camphor (Bromide of).... 
Chloral. 

Chloroform. 


Chloroform 
Collodion .. 


Colours obtained from coal 
tar. 


Diastaso 


Sensitive emulsion (photo¬ 
graphy). 

Ether. 


Ether. 

Acetic tther 


Date of the 

Denaturing Process. i Report of the 

* Comite.” 


Remarks. 


Gcneiftl process. j 9th April 1873 

9th Dec. 1874 

Mix the alcohol with 10 per cent, of sulphuric 13th June 1874 
acid of < 6°. or 20 per cent.of acid of 54°. 

Mix the alcohol with hydrochloric acid and the ( 8th Dec. 1875 
base to be ethylated. 1 IHth Feb. 1885 

Mix 100 litres of alcohol with 20 kilos, of hydro- 7th July 1886 
chlorate of ar iline. 

General process. : 11th Peb. 1891 

Genoial process. j 13th July 1887 

Per litre of 95° alcohol to lepresent 780 grms. of I 2nd Nov. 1881 
chloral. 

Omission of previous denaturation. Denaturation 3rd Nov. 1886 
ensues in the course of manufacture. 


General process. 

Mix tho alcohol with 10 per cent, of chloral 
residue. 

Mix tho alcohol with an equal volume of ether 
and add 6 grins, of pyroxiline per litre. I 

Per litre of alcohol of a strength of 95° to repre¬ 
sent a quantity of collodion of at least 2 litres. ! 

This collodion must contain one part of alcohol 
per one part of ether, and hold in solution from 
12 to 15 grms. of pyroxiline per litre. 

A mixture of: 

50 litres of alcohol, 

50 litres of nitrohenzol or of nitrotoluol, 

10 grammes of caustic soda dissolved in 20 litres 
of alcohol. 

The alcohol is added to a solution of malt. : 

General process. ; 

Working up, and alcohol containing more than 
1 per cent, of essential oils for tho manufacture 
of acetic ether. i 

Addition of 10 per cent, of residue, 10 of sulphuric l 
acid of 66°. 

Prolonged heating at 80°. | 

The alcohol worked must be of an nctual strength | 
of at least 90°. 


A mixture of 100 kilos, of acetate of lime, and 
160 litre* of residues from sulphuric ether. 
Addition of 70 litres of alcohol. 


Idem. 

12th Nov. 1884 
2nd Nov. 1881 


11th Oct. 1893 

6th June I960 
17th July 1895 
1 st Oct. 1899 


13th Dec. 1(99 
11th May 1802 


The mixture to be poured on bi¬ 
chromate of potash. 


Pass a current of chlorine through it. 

The alcohol is, in the presence of the 
olllcials, poured into the stills, 
where it is mixed with chloride of 
lime (5 to 6 kilos, of chloride per 
litre ot alcohol). 


On condition of inspection by an 
exciseman. 


Work in closed vessel. Supervision 
at manufacturer’a expense. 


The alcohol is produced on the spot, 
and the establishment subjected 
to permanent supervision of the 
official*. 


The proportion of methylene is cal¬ 
culated at the rate or 10 litres per 
100 litres of alcohol at C0° (90 litres 
of pure alcohol). 

Official supervision is required. 
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Table of the Branchee oj Induttry, {-c.—cont. 


Branch of Industry. 

Denaturing Process. 

Date of the 
Report of the 
“ Co mite.” 

Remarks. 

- 

Aortic ether. 

Mix alcohol of a strength 9ft° with 40 per cent, by 
weight of sulphuric acid of Oft’ and 60 per cent., 
by weight, of acetic acid of good odour, of 80 3 of 
pure acid. 

loth July 1895 

. 


Employed as a solvent for tho manufacture and 
crystallisation of dimethyloxyquinizine (a solid 
chemical perfume). 


1. The parties concerned shall, in the 
presence of tho offlcials, add a pro¬ 
portion of 5 per cent, of residues 
from acotio ether coming from a 
preceding operation. 


First process (proportion by weight): 

200 purts of acetate of sodium, say 152 kilo*. 5. 

131 parts of alcohol of a strength of 9ft \ say 

28th July 1897 

2 . Samples of residues from the pre¬ 
paration of acetic ether shall b.» 
sent to the central lalamitorv of 


100 kilos. 

261 parts of sulphuric acid of ftft°, say 199 kilos. 
Second process (proportion by volume) : 

20 parts of crystaltisable acetic aeid.gooil or bad 
taste, 95 litres. 

21 parts of ulcobol of a strength of 96°, say 
100 litres. 

‘ part of sulphuric acid of ft l\ sav 2 litres 5. 


the Kxciso, where the most suiiablo 
product for denaturation shall bj 
settled. 

Alcoholized ether. 

Alcohol used for mixing of ether is liable to the 
consumption tax. 

27th Doc. 1903 



Hydrochloric ether. Mix equal weights of alcohol of Oft 0 anil hydro¬ 

chloric acid of 21°. One-third of the acid is 
mixed at the beginning of the operation; the 
two-thirds are added in proportion to distilla¬ 
tion. 

Ether. Mix the alcohol with 10 per cent, of its volume 

of ether residues of typo No. 3, Add to the 
mixture 10 per cent, of sulphuric acid of Oft 0 or 
20 per cent, of acid of 51°. 

Leave in the alcohol the whole of the residue of 
previous operations, and add 25 per cent, of 
crude ether. 

Mix the alcohol with 15 per cent, of tho ether 
residues and li percent, of gulphovinicacid. 


Ether. ... Mir with the alcohol half its volume of organic 

acids, and ethcriso immediately afterwards by 
hydrochloric teas. 

Idem... , Acetic ether.—Mix with the alcohol with 20 per 

cent, of residues from acetate of ethyl, ami add 
10 per cent, of hydrochloric acid of 21°. 

Idem....... Hydrobromie ether (bromide of ethyl).—Mix 

lir.n>» of vnifil. uifAnirlli nt with I kilrw of 


co ni-rvj*, HLieiigiu ui uw , witu c > tv.no*. tn 

j bromine, and add subsequently to this mixture 

2 kilos, of amorphous phosphorus diluted in 

3 litres of alcohol of a strength of Oft 0 . 

Idem. I Mix 7 litres. 5 of spirit of a strength of 03°, with 

8*5 litres of sulphuric acid of 66° and 15 grins, of 
bromine. 

Idem. Hydrochloric ether and derivatives. 

Mix equal woight^of alcohol of a strength of 9ft 1 , 
and of hydrochloric acid of 21° Beau me. 

Idem. Hydroiodic ether (iodate of ethyline). 

Mix ft litres of alcohol of a strength of Oft 0 , 

4 kilos, of iodine, and 800 grms. of amorphous 
phosphorus. 

Ether. Nitric other.—Mix one part, by weight, of nitric 

acid of 36° and four parts of alcohol of Oft’. 

Idem . Ethylate of sodium (alcohol sodft).— Mix 8 litres 

! of absolute alcohol with 500 grms. of sodium. 
Sulphuric other . No addition of residues.. 

Fulminate of mercury .... General process.£ 

Add to the alcohol the whole of the foul residues 
; coming from tho preceding operations. 

4 ‘ Gazogthio ”. Add to tne alcohol 25 per cent, of oil of turpentine 

and 22 Tier cent, of mineral oil. 

Add to the alcohol 40 per cent, of oil of turpen¬ 
tine. 

“Glycerophosphate of limo” The alcohol is added to the “glycerophosphate ” 
dissolved in an aqueous solution of sal ammonia 
and sal volatile. 

Oils (refining of). Mix the alcohol with the oils under official super¬ 

vision. 


25th Jan. 1897 


19th Aug. 18S3 


19th March 1891 


loth July 1895 

14th Fob. 189k 
Idem 

25t.h Oct. 188L 


) 38th K<*. 188!) \ 
t 15th May 1880 ) 
25th May 18S3 

Idem 

23tli May 18 S3 

25th May 1983 

31st January 1909 

29th July 1874 } 
13th J une 1894 ) 
6 th Dec. 1875 

) 23rd July 1873 > 
j 23rd Oct. 1873 ) 


0th June 1900 


18 th Juno 1890 


Typo No. 3 has been fixod by tho 
“ Coraite.” 

The process of denaturation by sul¬ 
phuric acid has been authorised for 
manufacturers of “ sulfovinates.” 


Tho mixture is p aired on an ether¬ 
ising base formed of 111 .) kilo*, of 
sulphuric acid of Oft 0 and 63 litres 
of alcohol. 


, Permanent supervision at manula 
I turer's oipenso. 


Work In closed vessel. Permanent 
supervision at manufacturer’s ex¬ 
pense. 

Expenses for supervision payable by 
the manufacturer. 


Essential oils. Dissolve in a hectolitre of essential oils containing 

less than 6 per cent, of vinic alcohol and show- 
! log at least 85 \ 5 kilos, of resin or gum-resin, 
i and 2 litres of nitrobenzol. 

“Insecticides”. General process. 

Iodoform. . j Idem ... 

Methylene... • The quota of pyrogmous impurities has been 

_ lowered from 5 to 2*5 per cent. 

Dressings (surgical) . 1 Idem .. 


Pharmaoeutic extracts \Y .\! | Idem 


13th Feb. 1895 


Used for tho manufacture of varnish. 


9th April 1873 
11th Feb. 1891 
25th July 18J4 


21st March 1894 | 

18 th Oct. 1875 . On condition that the alcohol used 

| in the manufacture shall be evapo¬ 
rated and not be found again in 
I tho production. 
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Table of the Branches of Industry, fcc .— cont. 


1 


1 

I Date of the 

Remarks. 

Branch of Industry. j 

Denaturating Process. 

Report of the 


“ Comite.” 



Transparent soap. 

Sugar (extracting sugar 
from molasses). 

Tannin. 

"Tannins”. 


General process. 

The alcohol shall be considered to tie denaturated 
on account of the use the article is put to. 

j Addition of pulverised gall-nuts. 

General process-••. 


2nd Nov. 1881 
2tlth March 1894 

27th July 1899 1 Work in closed vessel under perma- 
2 nd Nov. 181)8 } nent oilidul supervision. 

( !»th April 187:1 1 
( 9th Dec. 1874 J 


Varnish. 

Varnish or tinctures for 
varnish. 

Malachite Green. 


\ Varnish must contain 75 grms. of resin per litre 
in order to have the finished and merchantable 
I characteristics. 

i Same conditions as for surgical dressings. 

As regards alcohol for polishing purisises, 4 kilos. 

of resin or gum-resin shall be added. 

Omission. 


19th July 1899 


Kith June 1894 Tho same favour is gmote.d to 
manufacturers of varnish lor hat- 
making. 

27 th Oct. 19(10 


Noth.— As regards the term ” General Process," it is applicable to alcohol intended for industrial purposes and transformed on the spot 
into finished products. It is effeoted by denaturing alcohol of 90° strength liy approved Methylene to extent of 10 per cent, by volume. 


Alcohol, Ubnaturino of, in Franck, in 1885—1894. 
Zells, fur Spiritusind., 1890, 19, 289. 

The following figures represent the quantities of alcohol 
which were denatured in France in the years 1885 to 1894. 

Hcctol. 


1895 . 49,283 

1880 . 51'. 1911 

1887 . 95.100 

1889 . 107,009 

1889 . 198,249 

1890 . U'9,842 

1891 . 105,742 

1892 . 104,947 

1893 . 106,930 

1894 . 120,798 


The quantities of denatured spirit used for various pur¬ 
poses during 1890 to 1894 lire given us follows : — 


— 

1 SiK). 

181*1 

181*2. 

1863. 

1804. 

j 

Hcctol. 

Hcctol. 

Hcctol. 

Hectol. 

Hectol 

For boating purposes... 

37.816 

45,705 

52,5(6* 

53,702 

65,826 

For lighting purposes.. 

4,114 

6,068 

4,513 

4, WO 

i;jo8 

For manufacture of { 


11,781 




varnish. , 

12,470 

10,876 

11,740 

11,205 

For manufacture or j 
hato, and in dyeing .. : 

432 

210 

377 

617 

2,210 

For manufacture of 1 





31,877 

ether. 

36,061 

27.020 

25,554 

2,178 

For manufacture of | 






aldehyde. j 

3 

1* 

18 

45 

•• 

For manufacture of j 






fulminates, alkaloids, 
Ac. 1 

3,350 

2.547 

1,816 

2,557 

2.054 

For destruction of , 
insects . 

0 

2 

8 

5 

18 

For other purposes .... | 

15.187 

11,534 

9,290 

11,105 

2,601 


Production of Denatured Spirit in France. 


Of which— 
Amylaceous Matter. 

Molasses. 

Beet. 

Wine. 

Others. 


Total consumption. 

Of which— 

For lighting and heat ing. 

For varnishes and lacquors. 

For polishing purposes. 

For oeluloid. So.. 

For dyeing. 

For cuHodium (silk). 

. For cbemioal anu pharmaceutical. 

. For ether and explosives. 

For scientific purposes.... 


1001 . 

1000 . 

Hectols. 

Hcctols. 

2.437,064 

2,656.282 

260,074 

562.455 

1,006,033 

:0t 1.675 

578,628 

073,225 

330.1*00 

140,407 

252,303 

174,506 

irit in France. 

251,565 

221,214 

158,005 

125,648 

13.481 

14,762 

2.002 

2,750 

5,060 

7,198 

743 

692 

3.586 

<186 

2,706 

4,719 

60,684 

64,873 

420 

386 


The conditions for comparison being thus, it remains merely 
to state that Great Britain and America suffer together 
industrially in the matter of alcohol. 

The Americans sent a delegate abroad to examine the 
question in Europe. A very full abstract of the report, 
entitled “ Untaxed Alcohol for the Manufactures and Arts 
in the United States," appears in Vol. XV., 1896, p. 928. 
We again quote Mr. l’roehazka. 

“ Ethyl colours cannot be manufactured with taxed alcohol 
in competition with foreign manufacturers who get their 
alcohol free of tax. Our main competitors—the manufac¬ 
turers of Germany—have tax-free alcohol, and are treated 
very liberally by their Government in that respect. 

One example—the important raw material diethylaniliue, 
and the valuable green colouring matter, “ Emerald Green,” 
derived from it—will be sulficieut:— 


Value of 100 per cent, alcoholDels. els. 

1 gall, or 01 lit. Tax paid. 2 19 

1 11. 0 37 

Tax on 1 gall. 2 20 

Tax ou 1 lb. 0 33 

Diethylaniline. —1 lb. requires iu its production not less 
than y lb. of 100 per cent, grain alcohol, rather more. 

Alcohol value in 1 ill. diethylaniliueCents. 

Tax paid. 18*5 

Free ol tax. 2*0 

Difference. 10*5 


Tho German product, diethylaniline, made with tax-free 
alcohol, is worth then less than 30 cents per lb. 

Emerald Green derived from diethylaniliue sells for 
about 50 dols. per lb. for the imported article, duty* paid. 
It contains ethyl groups, corresponding to somewhat less 
than 10 per cent, of grain-alcohol, or 14*3 dols. per lb. of 
colour in tax-paid alcohol, or more than 25 per cent, of tho 
selling price of the colour, duty added. 

Alcohol, free of tax, per lb. of colour, 1*6 ceuts. 

The tax in this class of colours is prohibitive. It is 
impossible for us to manufacture them in competition with 
the foreign article. It also acts as a very serious bar to 
the consideration of ethyl alcohol in the inventive develop¬ 
ment of this important and highly scientific industry in this 
country. 

Where alcohol can be recovered in part, the tax hampers 
very seriously. The cost of the alcohol used in our manu¬ 
facture amounts to about 10 per cent, of the value of the 
colour (alcohol tax paid) i with alcohol free, this would 
amount to a little more than 1 per cent., a very serious 
difference in the close competitive markets of recent years." 

Since this was published, changes have taken place in 
the attitude of the Committee of Congress which have been 
entirely favourable, and a temporary delay of the question 
by an unconvinced secretary of committee or department 
has occurred lately. We may certainly take it that our 
friends, may we say the New York Section, will not be 
content with this setback in view of their recent industrial 
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nolicv la faot, there has come to hand the following 
which follows closely the lines of the British concession on 
exportation of spirituous preparations. 

Dbawback on Alcohol. 


(Special correspondence to the Reporter.) 

Washington, Feb. 18, 1903. 

The Treasury Department has issued a series of regu¬ 
lations upon the anplicatiou of the Palisade Manufacturing 
Company, of Yonkers, N.Y., for the allowance of drawback 
of duty paid on imported alcohol entering into the produc¬ 
tion of a variety of medicinal preparations. A feature of 
these regulations is a provision for the allowance of draw¬ 
back on the preparations referred to when exported in bulk. 
They are as follows :— 

“On the exportation of certain medicinal preparations 
known as hemaboloids-arseuated (with strychnia), licma- 
boloids, kolacardinettes, and borolyptol, manufactured by 
the Pallisade Manufacturing Company, of Yonkers, N.Y., 
in the manufacture of which no other than imported alcohol 
was used, a drawback will be allowed, equal in amount to 
the duty paid on the alcohol so uBed, less the legal deduc- 
tion of 1 per cent. 

“ The preliminary entry must show separately tor each 
product the marks and numbers of the shipping packages, 
with their contents, and the number of bottles of a given 
nominal size contained in each package. The average 
quantity of the several preparations contained in each 
nomiual size of bottle and in each shipping package must 
also be shown in the said entry, together with the per¬ 
centage of absolute alcohol appearing in the finished 
product. Kach package must be marked to show its con¬ 
tents, described by the number of cartons and the number 
of bottles of each nominal size contained therein. 

••The drawback entry must show the total number of 
galious of each kind of preparation exported, the per¬ 
centages and quantities of absolute alcohol appearing 
therein, the percentages and quantities of such alcohol to 
be added thereto, respectively, to compensate for losses in 
manufacture, and the aggregate quantity of absolute alcohol 
consumed iu the several manufactures ou which drawback 
of duty is claimed. The said entry must further show, in 
addition to the usual averments, that the exported articles 
of the several kinds were manufactured of materials 
and in the manner set forth in the manufacturer’s sworu 
statement. 

“ In liquidation, the quantity of absolute alcohol which 
may be taken as the basis for the allowance of drawback 
may he the quantity consumed, as shown in the drawback 
entiy, but in no case shall it exceed by proportion for each 
preparation the quantity shown for the corresponding pre¬ 
paration in the sworn schedules attached to and forming 
a part of the manufacturer's statement hereinbefore men¬ 
tioned. Samples may be taken, or sworn samples furnished, 
as ordered by the collector, for required determinations. 

“ Kntrics covering any of the foregoing preparations 
exported in hulk or in packages different from those shown 
in the schedules herein referred to may be liquidated, a 
detailed sworn statement being first filed by the manufac¬ 
turer, setting forth clearly th* changes made, which 
statement shall he officially verified.” 

The case of British manufacturers is put, in the report 
of the Joint Committees of the London Chamber of Com¬ 
merce and this Society, which is quoted iu full, as being 
of importance under present circumstances. 


Report by Special Joint Committee of Representatives 
of the Chemical Trade Section of the London Chamber of 
Commerce, of the Society of Chemical Industry, and 
of the Drug Club, regarding the Law relating 
to, and the Regulations affecting Spirits. 

See Journal No. 12,'Vol. XXI, June 1902, p. 829. 

The Joint Committee hating considered the law relating 
to the use of spirits, the regulations issued by the 
Government authorities thereunder, and the law and 
regulations in force in Germany and the United States, 
unanimously recommend :— 

1. That all natural alcohol, whether used as such, or in 
a compounded form for the production of medicine in 


which alcohol remains as such in the finished product, 
shall be required to pay such duty ou its spirit-proof 
content as shall from time to time be prescribed in the 
Chancellor of the Exchequer’s Budget 

2 . That this Committee seek a conference with the 
officials of the Excise Department of the Inland Revenuo to 
show— 

(1) That manufacturers in Great Britain and Ireland 
are under great disabilities in the use of alcohol in the 
manufacture of pure chemical pharmaceutical and industrial 
products, and manufacture of sulphuric and other ethers, 
chloroform, chloral hydrate, <Scc. 

(2) That the permission given about 40 years ago to 
manufacture sulphuric ether and chloroform from methy¬ 
lated spirit without excise supervision, us well as also the 
permission subsequently granted to make chloral hydrate 
from similar spirit, be withdrawn. 

(3) That it is desirable to obtain permission to employ, 
in buildings set apart for the purpose and uuder Excise 
supervision, methylic or ethylio alcohol duty-free iu all 
industrial or manufacturing operations in which the finished 
product contains no alcohol as such. (In the manufacture 
of chloroform, owing to secret processes and the possibility 
of the use of acetone or methylated spirit, together with the 
protection import duty on ohloroforiu, the manufacturers 
do not like working in bond.) 

At the subsequeut conference with the officials of the 
Excise Department of the Inland Revenue, it was shown— 

( 1 ) That if alcohol could be bought at a price similar 
to the German spirit in Germany (say 6 d. to Hid. per 
gall.), and it were possible to work under not too oostly 
supervision, competition would be more equitable. 

With regard to the home trade, if the imported product 
were put ou a level with that made at home, i.e., had to 
pay a duty corresponding to the spirit used in its manu¬ 
facture, including the differential tax of id., English 
manufacturers would then be placed ou an equal footing 
with foreigners as far as home trade is concerned. 

( 2 ) That the manufacture of many products which 
necessitated the use of alcohol had drifted into German 
hands. 

(3) That if a wide use of denaturing agents could be 
allowed, such agents as are not harmful to tho product to 
be manufactured should be used, and further, that it Is 
essential to allow the spirit to be recovered by distillation, 
for use in subsequent operations. 

(1) That the denaturing agent should be either cheaper 
than the spirit or a necessary ingredient in the operation 
for which the spirit is used, because the cost of methylated 
spirit, where it can bo used, places English manufacturers 
at a great disadvantage. 

(Note on Cost. —Methylated spirit, 1*. 6 d. to 2s. per gallon. 
Foreign spirit, (id. to 10d„ and 4d. tax, per gallon. The 
difference in cost is not entirely due to the high price of tho 
wood spirit used for denaturing, but also to tho fact that 
British grain spirit at Is. 8 d. per gallon is used in place of 
foreign spirit at fid. to 10 d. per gallon and id. tax. There 
appears to he no reason why British spirit should not 
ultimately he produced as cheaply as German spirit if the 
spirit trade received sufficient stimulus i and the protective 
tux of 4d. would make it possible for the industry to go 
on till the trade assumed dimensions which admitted of 
competition with Germany.) 

This report having been placed before the Board of 
Inland Revenue, they consented to receive a deputation 
from the Chamber of Commerce, and accordingly they were 
received by the late Mr. Steele, Chief Inspector of Excise, 
and Dr. T. E. Thorpe, Principal of the government 
laboratory. The result is fairly summarised thus : — 
Firstly. —That the granting of free alcohol is too big a 
request, and the authorities could only even entertain it in 
the case of some special largo industry, for which special 
arrangements could be made, such as tho making of smoke¬ 
less gunpowder. It was urged as un objection that so few 
would take advantage of free alcohol under the necessary 
restrictions, that it would practically make monopolies 
(this, however, would scarcely matter; the manufacture of 
chloroform, ether, and morpnia in this country are already 
practically monopolies). 
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Secondly. —That tbe authorities were prepared to con¬ 
sider some cheaper denaturing agent than naphtha (which 
adds about id. a gallon to the price of the spirit). 

Thirdly.— That they would also consider whether, for 
special manufactures, they could authorise a special dena¬ 
turing agent, choosing one, if possible, that formed part of 
the process in the manufacture of that particular article. 

Fourthly. —That for export they are prepared to extend 
the present system of drawbacks to almost any extent. 

Fifthly. —That they were ptepared to consider the re¬ 
adjustment of the Import Tariff on any articles, such as 
chloral hydrate, where the tariff apparently does not at 
present take cognisance of the loss of spirit in the manu¬ 
facture, so that chloral hydrate could be made by the 
English manufacturers here, and they would grant the 
drawback on exportation. 

Now it was known that the Hoard preferred to deal with 
representative bodies rather than individuals; hence the 
Joint Committee ; and it is possible that in the absence of a 
collective codified request, mutters hung fire. Probably, 
however, the latest and most powerful incentive to action 
was the need of the Government itself for explosives. Then 
Mr. Haldane made his noteworthy amendment to the 
Finance Act of 1902, being ably supported by Mr. J. Fletcher 
Moulton, K.C., Mr. Cawley, and others; but he did not 
confine himself to the requirements of the Government only, 
but broadly to those of certain chemical industries. Our 
thanks ate due, yet ho can scarcely have been aware at the 
time of tbe effect of the limitations subsequently inserted. 
It is undoubtedly in answer to the inquiry made (sec Journal 
24, Vol. XXI., Dec. 31, pp. 1488-9, App. D.) by the Joint 
Committee that the regulations for industrial use, and the 
instructions to officers appearing below, by specal permission, 
have been issued, and in a few cases applied for. 

Tub Finance Act, 1902. 

Procedure to he observed in Connection with the Use in 
Manufactures of Spirits on which Duty has not been Paid 
{Sec. 8 of the Finance Act, 1902). 

1. Any person desiring to use spirits without payment of 
duty in any manufacture carried on by him, must make 
application in writing to the Commissioners of Inland 
Revenue for authority to receive and use such spirits, and 
must prove, to the satisfaction of the Commissioners, that 
the use of methylated spirits would be unsuitable or 
detrimental. 

2. The applicant must give full particulars of the situation 
of the premises upon which and the purpose for which the 
spirits are to be used, together with a description of the 
process of manufacture. He must also state the means by 
which it is proposed to make the spirits unpotable before 
and during use, and the quantity likely to be required in the 
course of a year. 

3. Spirits on which duty has not been paid may not be 
delivered for removal to the premises of any person for use 
in any manufacture except from a duty-free warehouse, 
*nd upon production to the officer of that warehouse of a 
requisition signed by the person authorised to receive the 
spirits, on which there is a certificate, signed by the 
supervisor of the district, that the applicant is authorised 
by the Commissioners of Inland Kevenue to receive such 
spirits. 

i. The quantity of spirits to be received at one time must 
not be less than 100 bulk gallons, and tbe spirits must be 
conveyed direct to the premises of the persou authorised to 
receive them, and must there remain without alteration or 
change, in the cask or package in which they were delivered, 
until an account thereof has been taken by the proper 
officer, and they have been rendered unpotable iu his 
present*. . . . 

5. Any person authorised to receive spirits on which 
duty has not been paid must, if so required by the Commis¬ 
sioners of Inland Bevenue, provide upon his premises a 
-warehouse, structually secure to their satisfaction, and all 
such spirits received must be deposited and retainertherein 
until delivered on proper notice to, and in the presence of, 
the officer. Ho must also, if so required, provide a room 
approved by the Commissioners, in which most be fixed a 


vat or other vessel of sufficient size to admit of at least 
100 bulk gallons of spirits being rendered unpotable at one 
time, and must also provide satisfactory accommodation 
for the officer of Inland Beveuue in attendance at his 
premises. 

6. Security to the satisfaction of the Commissioners of 
Inland Kevenue must bo given for the due removal, safe 
custody, and proper use of the spirits, and the due 
observance of all regulations aud conditions made by the 
Commissioners. 

7. The substance or material to be used for the purposo 
of reudciing spirits unpotable, and the mode in which the 
spirits are to be rendered unpotable, must be approved by 
the Commissioners of Inland Kevenue, and the person 
authorised to receive spirits upon which duty has not been 
paid must, if so required by the Commissioners, provide a 
store to be approved by them, and used solely for storing 
and keeping the substance er material so approved. 

8. No warehouse, room, or store provided in conformity 
with these regulations shall be open before 8 o’clock iu the 
morning or after S o’clock in the afternoon, but officers of 
Inland Kevenue shall have access at all times to the 
premises of any person authorised to use spirits under these 
regulations. 

9. Notice of the intention to remove spirits from tho 
warehouse on the premises of tho person authorised to use 
them for tho purpose of being rendered unpotable or for use 
under these regulations must be given to the proper officer 
of Inland Kevenue on a form of warrant, on which must, be 
specified the particulars of the spirits as warehoused, together 
with the distinctive marks and numbers of the casks, and 
the date of deposit in the warehouse, and the spirits must be 
tendered unpotable in the presence of the proper officer, who 
may take an account of such spirits before and on comple¬ 
tion of the operation, aud may, without payment, take 
samples at any time of the spirits and of any article in the 
manufacture of which they are used or which may be on the 
premises of the user. 

10. Spirits which have been rendered unpotable under 
these regulations shall not thereafter he purified in any 
manner or be recovered by distillation or any other means, 
except with the express sanction of the Commissioners of 
Inland Revenue. 

11. A person to whom authority is granted by the 
Commissioners of Inland Kevenue to receive for use in any 
art or manufacture spirits on which duty has not been paid 
shall pay to the proper collector of Iulamt Revenue, from 
time to time, such sum or sums as tho Commissioners shall 
determine for tbe expense incurred for the attendance of 
an officer at his premises, and shall also pay duty on any 
deficiency in the spirits received upon his premises which 
may arise from abstraction or from any cause which may 
in the opinion of the Commissioners not be due to natural 
waste. 

Dated this 1st October 1902. 

By order of the Commissioners of Inland Kevenue. 

J. U. Meeks, 

Secretary. 

Memorandum for Official Use. 

[Note. —Permission use this Memorandum for this 
paper has been kindly granted by the Chairman of the 
Hoard of Inland lie venue. Sir 11. W. Primrose , C.U., but 
it must be regarded as subject to revision and alteration as 
occasion may require.—T. T .j 

Tub Fxm-ance Act, 1902. 

Tho Board take into consideration section 8 of the 
Finance Act, 1902, which runs as follows ; — 

(1) Where, in the case of any art or manufacture 
carried on by any person in which the use of spirits is 
required, it shall be proved to the satisfaction of the 
Commissioners of Inland Kevenue that the use of methyl¬ 
ated spirits is unsuitable or detrimental, they may, if they 
think fit, authorise that person to receive spirits without 
paymeut of duty for use in the art or manufacture upon 
giving security to their satisfaction that he will use the 
spirits in the art or manufacture, and for no other purpose, 
and the spirits so used shall he exempt from duty: 
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Provided that foreign epirite may not be so received or 
uied anti) the difference between the duty of customs 
chargeable thereon and the duty of excise chargeable on 
Britiah spirit* ha* been paid. 

(2) The authority shall only be granted subject to a 
compliance with such regulation* as the Commissioners 
may require the applicant to observe for the security of 
the revenue, and upon condition that he will, to the satis¬ 
faction of the Commissioner* if so required by them, 
render the spirits unpotable before nnd during use, and 
will from tiruo to time pay any expenses that may be 
incurred in placing an officer in charge of his premises. 

(3) If any person so authorised shall not comply with 
any regulation which he is required to observe, he shall, 
in addition to any other fine or liability, incur a tino of 
fifty pounds. 

It is in the first place to be observed that the privilege of 
using spirit duty-free, as contemplated by the section, is to 
be a personal privilege, entailing personal obligations on 
the person or pcrsous to whom it is granted; and it 
follows from this that there can he no question of the 
Hoard’s granting any general authority under the section 
to classes of persons, but that each person or body of per¬ 
sons who desires to obtain the benefit of the section must 
make separate application to ttie Board, who will consider 
all the circumstances of each separate application, and form 
their judgment upon them. 

At the same time, in laying down some general principles 
by which they will bo governed in dealing with applications 
submitted to them, it may be possible for the Board to 
indicate certain classes of cases to which the benefit of the 
section could not, under any circumstances, be conceded, 
and so to prevent the multiplication of applications which 
cannot possibly be eutertained favourably. 

With this view, and also for the purpose of affording 
guidance generally to the public and to their own officers 
with respect to their policy in administering the law, as 
laid down in the section, the Board proceed to embody in 
this Minute the following observations on the subject:— 

The section requires that before the Commissioners can 
authorise the use of spirits in any “art or manufacture” 
—terms which they interpret as including the application of 
spirit to scientific purposes—two main conditions must be 
fulfilled, viz.:- - 

(a) 1 1 must be proved, to the satisfaction of the 
Commissioners, that the use of methylated spirits is 
unsuitable or detrimental for the particular purpose; 
and 

th) The security of the revenue must t) e guaranteed 
by such means as the Commissioners may require. 

These conditions are cumulative, not alternative—unless 
both can be fulfilled there can be no question of a grant of 
the authority contemplated by the Bection. In every case, 
therefore, it will be necessary to scrutinise in the first 
instance the objections that may be alleged to the use of 
methylated spirits, and it is only after the validity of such 
objections has been admitted, that it will be necessary to 
proceed to consider whether, or by what means, the security 
of the revenue can be guaranteed. * 

It was explicitly stated in the House of Commons, both 
by those who promoted legislation in the sense of the 
section, aud by the Chancellor of the Exchequer, who 
assented to it on behalf of H.M. Government, that it 
was to he understood that the Commissioners should 
exercise the discretion conferred upon them with great 
caution, and with a very strict regard to the security of the 
revenue; and the Board themselves feel strongly that no 
other attitude would be possible for them. 

They intend therefore to insist on a strict observance of 
the prescribed condition* in every case in which they may 
grant an authority under the section, and they will not 
hesitate to reject any. application in respect of which it 
appears to them that the conditions are not, or cannot be, 
adequately complied with. 

Further, as the duty on spirits is so heavy and of so much 
importance to the revenue, they consider that they may 
properly require that • the advantage to be obtained by the 
uae of duty-free spirit should be substantial both in 


character and in weight, and that the benefit of the section 
should not be accorded in eases of trivial importance or in 
the purely personal interest of individuals. 

In accordance with these principles, the Board will 
refuse to entertain applications under the section, as 
follows • 

In respect of Condition (a). 

Where in an art or manufacture the use of methylated 
spirit is attended by only slight and immaterial dis¬ 
advantage. 

In respect of Condition (hi. 

Where the security of the revenue cannot be guaranteed 
with reasonable certainty, and at reasonable cost of con¬ 
venience to the Department. (The cost in money will be a 
matter always affecting the applicant) 

It is manifest that there must be many eases in which 
the protection of the revenue would be impossible, if the 
use of duty-free spirit were permitted, and of these there 
may be mentioned the following : — 

(i) The manufacture of articles intended for human 
consumption, such as medicines, essences, and tinctures. 

(ii) The manufacture of articles not intended for human 
consumption, but capable of being so usod, if made 
with pure spirit or with spirit only temporarily rendored 
unpotable, such as perfumes or spirituous mixtures for 
purposes of illumination or of generation of heat or 
motive power. 

As regards cases to whieli the benefit of the section may 
lie extended, the Board may say generally that they will be 
disposed to entertain favourably applications— 

(1) From recognised bodies formed for the advancement 
of science or of scientific education, and requiring to use 
pure spirit in processes of research or of illustration. 
Applications of this kind from isolated individuals will not 
commonly he entertained, hut might bo so on the recom¬ 
mendation and guarantee of a recognised scientific body. 

(2) From persons engaged in an industrial enterprise of 
such magnitude and importance as to give to it a character 
of public interest in its bearing upon national trade. In 
any such case the concession will commonly he made subject 
to an obligation to render the spirit unpotable, before and', 
during use, by such means as may be found to be most 
appropriate to the particular circmnstunces of the manufac¬ 
ture. Only in very rare instances can the Board contem¬ 
plate the use of pure spirit in manufacture, and then only 
subject to close and constant excise supervision. 

In every case of concession, of whatever kind, the- 
person authorised will be subject to excise visitation, and 
to the observance of such regulations as regards receipt, 
storage, use, or recovery of spirits, and the keeping of 
accounts of the same, as the Board may prescribe. 

July 1902. H. W. P. 

Mow let us consider the effect of these regulations and 
their meaning:— 

1. The applicant; must prove, to the satisfaction of the 
Commissioners, that the use of methylated spirits would be 
unsuitable or detrimental. It is by no means an easy 
matter to demonstrate this ; but if by “ methylation ” is 
understood as the Act of 1880, 43 & 44 Viet. e. 24, s. 123, 
Bub-sec. 3, may on application include “some other sub¬ 
stance approved for the purpose,” the matter is easier. 
Wo all want ' pure ” undenatured alcohol in some caBes ; 
and later ou in the Memorandum for official use, paragraph 2, 
under “ Condition b,” there is express provision for the 
same, under conditions. This view receives support from 
the association of the “ Conditions ” a and b, earlier in the. 
same Memorandum, with “ Att or Manufacture,” terms 
which they (the Board) interpret as including the application 
of spirit to scientific purposes. 

2. There cab he no reasonable objections here; methy¬ 
lation is clearly defined as making “ unpotable,” but not. 
by any means at once or without experiment can a manu¬ 
facturer, what kind of agent, much less what quantity, In a 
year. Many applications of spirit are either “ unborn ” or 
have died prematurely owing to want of opportunity or 
suitable conditions. 

3. 4, 5, 6, 7, offer difficulties which, however, are by no. 
means Insurmountable. 


o 
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8. I* only reasonable if it is understood as applying to tbe 
store or warehouse as to time — but quite reasonable as to 
access. 

9. Is a matter of detail, and reasonable. 

10. Opens up a rather important question as to recovery 
of spirit. In one's opinion there should be no difficulty in 
satisfying the Excise that the spirit so recovered shall be 
impotable. A number of experiments have been made 
with the writer’s cognisance, with mixtures of spirit and 
denaturators in the proportions indicated in Dr. Silberrad’s 
report, and without results detrimental to the principle of 
unpotability. This point was conclusively settled in 
America at the works of Mr. Cooper, at Newark, where, 
with very elaborate apparatus, they did not succeed in 
denaturating spirits. Any one who wanted to defraud the 
Government would not proceed in that way. 

11. The provision for paying duty on any deficiency in 
the spirits received upon premises from abstraction ia “from 
any muse ” which may in the opinion of the commissioners 
not be due to “ natural watte,” contains the germ of an 
important question. What “ cause ” is to he raised, and 
what is “ natural ” waste ? 

Then, if any reactions in manufacturing work out to 
theoretical results, as some of us know to our cost, and 
notoriously with spirit and spirituous derivatives, waste is a 
quantity not avoided. How much then may be regarded 
as natural ? Happily, we know we have intelligent, able, 
and sympathetic administrators of the law, whose servants 
they are, and a committee of three could, in most cases, 
settle that point. 

The memorandum for official use is even more important 
than the " Procedure,” since it defines the limit of responsi¬ 
bility—the obligations rightly are personal. No impersonal 
or general permission will ho given. One notices the word 
“ privilege ” if tho conditions are complied with. May we 
not enquire whether, assuming compliance with reasonable 
conditions, it is not a “ right ” ? We may let that pass under 
cover of tho words applying to the commissioners, “ if they 
think fit.” It would appear from paragraph 2 of the 
memorandum (July 19011), that the board contemplate 
numerous applieatious, and proceed to indicate limitations. 
The observations upon sections I. and II. of the “ pro¬ 
cedure” rules apply bore, but the. memorandum expressly 
draws attention to the conditions, a and b, and these must 
bo taken together. To b there can be no possible objection, 
but as regards a, if a wide range of approved “ denaturants ” 
be already proved elsewhere of use and allowable, little 
difficulty on that count should arise. From the wording of 
the latter part of paragraph five, it may be assumed that, 
subject to the security of the revenue, pure undenatured 
spirit will be allowed where inevitably necessary, as in 
certain cases it must be. The next two paragraphs are 
consistent and, in view of the revenue question, reasonable. 
But again it is well to emphasise the fact that we are seeking 
to add to the uses for spirit not necesaorily undenatured in 
-every ease. 

To the following paragraph, 8, the immediately foregoing 
remark applies—triviality is a question of degree. If the 
industries do not exiat now, and can only do so by the help 
of concessions which have given our rivals 25 years start, 
they will be small at first, and probably concentrated in few 
hands—possibly some form of syndicated manufacture, a 
form not inconvenient to the authorities, and having much 
to recommend it. This may be what is involved in the use 
of the wpvds “ purely personal interest of individuals.” It 
is inconceivable that anything will be done for nothing; 
therefore indirectly someone must benefit. Condition a. 
It is reasonable in itself; but if the suggestion of “ syndi¬ 
cated” manufactures is entertained, then tbe slight and 
immaterial can easily within the group of manufacture 
syndicated. The same remark applies to the first paragraph 
Of condition b\ Yet when clause (i)' is considered one is 
inclined to inquire wbat, under that head of medicines is 
not for human consumption. Essences and tinctures lend 
themselves to no doubt on this head. By “ mediates ” one 
presumes is meant liquids containing alcohol, and for 
internal use. It may safely be presumed few will hesitate 
there. Clause (ti), however, is obviously too narrow, for | 


while the limitation may rightly Apply to perfumes, it might 
not broadly apply to spirituous mixtures for purposes of 
illumination or for the generation of heat or motive 
power. It is for these latter uses some of us hope for a 
wide use of suitably denatured spirit. The statistics 
regarding continental use for such purposes are at least 
interesting Spirit docs actually rival other motor, lighting, 
and heating agents. Further, as regards tho “ Memoran¬ 
dum ” and its concluding paragraphs (1) and (2) may in 
general terms be agreeable, but again the permission to use 
pure undenatured is implied in the words “ Only in very 
rare instances can the Board contemplate the use of pure 
spirit in manufacture, and then only to close and con¬ 
stant supervision.” Logically it will be permitted subject 
to cause shown and leave obtained. At any rate, one does 
not think that, taking into consideration the interests 
involved, and especially the absence of experience here, the 
regulations ttre extreme. 

Mr. John C. Umney, in his admirable letter of December 
18th, 1902, to the Timex, commenting on the “futility of 
granting free use of alcohol for research, when the final goal 
of chemical research, namely, the advancement of industries, 
cannot be carried out under existing fiscal conditions,” 
remarks “that the encouragement of facilities for research 
in Ifnglaud by the use of duty-free alcohol might afford 
material assistance to the manufacturer in competing 
countries, and we might have a second and even more 
disastrous repetition of that which took place in tiie 
I latter half of the last century in tho aniline dye industry, 

' and which left such marks on chemical manufactures’ 
ns may possibly never be obliterated.” All that is asked, 
once more, we say, is consistency and equal conditions 
in one way or another with our rivals—subject only to 
Imperial conditions. Admittedly in the main, by both 
political parties alike, a radical change in our fiscal policy 
as regards imports is impossible. Mr, Haubury, President 
of the Board of Agriculture, said last month “ that asking 
for protection was like crying for the moon, because no 
Government would assent to it.” Modifications there may 
be, but a change so completely like our rivals is out of 
the question, with meagre populations in the vast areas of 
our ( olouial Empire. The clause in the Customs Consoli¬ 
dation^ Act of 1876, 39-40 Victoria, chap. 35, still exists, 
but it is a weapon of little value in these times in view of 
just before-mentioned fact and our enormous business with 
the continent of Europe, and its extension beyond the few 
articles now treated thereunder would be fraught with 
serious results. (See Circular Letter, Journal 24, Vol. 
XXL, December 31, 1902, pp. 1488—9, Appendices F. 
undO.) Ketaliation is impossible. 

Appendix H. in same number of Journal, with its six 
questions formulated by Mr. J. C. Umney, and signed 
jointly with him by tbe writer, has been answered 
unequivocally. To questions— 

1. Are you in favour of the use of alcohol free from 

duty for manufacturing purposes f 

All reply “ Yes.” 

2. Are you of opinion that the revenue would suffer by 

such provision, taking into consideration the fact 
that industries non-cxistent could be established and 
industries existent could be extended with corre¬ 
sponding employment of increased capital and 
labour and advanced income ? 

All reply ‘'No.” 

3. Would the trade in which you are interested he 

influenced in its home aspect by the imposition 
of a duty on the substances upon which duty can 
can now be imposed at the will of the Treasury (see 
Appendix F.), but which has not hitherto been 
done 'i 

A few think beneficially; but the great majority, 
deem further operation of the Act of 1876 would 
have a bad effect upon business with our colonies. 

4. Would your trade with our colonies and other oouctries 

be materially increased by the use of alcohol free 
from duty fog manufacturing, purposes ? 
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The manufacturer* of fine chemical*, alkaloid*, 
and aniline dye* answer “ Yes,” but the manufac¬ 
turing pharmacists appear satisfied with the existing 
drawback on exportation, except as regards solid 
extracts and similar articles. 

5ig there any chemical product, in which alcohol 
plays any pari, which you cannot make in com¬ 
petition with other countries, if you had the use 
of duty-free alcohol ? If there is such a product, 
please name it. 

None. 

(6) Are there any processes, in which alcohol plays 
a part, which you cannot carry out, or chemical 
products which you cannot make in competition 
with other countries, unless you have the use of 
duty-free alcohol ? If so, please name them. 

A verv considerable number. No complete list 
has been made out, being too great, but most name 
antipyriu, phenacetin, chloretliyl, &c., alkaloids and 
dyes. 

6. Will you compile a list of those industries that could 
be extended by the use of duty-free alcohol, giving 
according to your experience as far as possible the 
the specitic articles, the manufacture of which would 
he influenced ? 

It. may be well to give some idea of what well-qualified 
aud typical technologists regard as requiring the use of 
duty-free alcohol. Quo member, iu answer to these ques¬ 
tions, writes :— 

To No. 1.— I am in favour of the use of alcohol free 
from duty for manufacturing purposes. 

To No. 2.—The loss to the revenue of duty on nlcohol 
will he more than compensated by a progressive develop¬ 
ment of the chemical industry generally. At the present 
day alcohol enters into a great many manufactures, mostly 
of a higher class, ou which good profits are obtainable, aud 
which aro largely consumed. Alcohol will still bo more 
generally used in the future. To harden this product must 
necessarily interfere with business, givirfg other countries 
which have low-priced alcohol ail the opportunities. 
France, which charges heavily on alcohol has a small 
chemical indusiry as compared with Germany, or even 
Switzerland. 

If, therefore, alcohol is duty free and consequently 
cheap, competition will be possible, new industries must | 
spring up, and those existing will he able to cover more 
ground. One demand creates another. The present duty 1 
is certainly crippling an entire industry. 

To No. :i.—I am in favour of a duty as per Appendix F. 
It would be a great help to the new industries that must 
spring up if duty-free alcohol is decided upon. Such a 
duty, ou the finished or intermediate products for the 
manufacture of which alcohol is used, would be only fair. 
Other countries, with cheap alcohol, have had for y ears all 
in their favour. The practical exploitation of research was 
not hampered, they had every chance to gain experience 
and to improve their methods of manufacture. They secured 
largo profits from this country and had it all their own way •, 
there was no fear of competition. The British manufac¬ 
turer would not direct his chemists to invent anything which 
would be prohibitive on account of the duty on alcohol, nor 
would he care to spend money on letters patent. Of course 
he might invent manufacture abroad, and then import duty 
free. This would be business, but it would not employ the 
British workman. What we want is to produce here and 
to buy as little abroad as possible, seeing that there is such a 
lot of chemical raw material at our disposal. 

To No. 4. — At present we cannot compete abroad. 
Only 10—15 years ago a lot more business passed through 
British hands for the colonies than now. Hamburg is now 
a big export centre. Since then the continental manufac¬ 
turer has secured the foreign markets, he does no more 
require a middleman, and many products cannot be made 
in Great Britain, which is then a dead letter. This refers 
uot only to pharmaceutical products, but also to a good 
many aniline dyes, iu the manufacture of which alcohol is 
used. Many patents have lapsed, or are about to lapse, 
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for products which could be advantageously manufactured 
in this country, if there was free alcohol. 

To No. 5 a.—I know of no product, where alcohol plays 
any part, that could not be made in this country. 

To No. fin and 6.—I attach hereto particulars of raw 
materials used in the manufacture of antipyriu, phenacetin, 
and chloraethyl. I can give full details to show the great 
' bulk of material used, the complication of the manufacture 
| of the first two and consequently the employment for 
! the labouring man that would result from it. When prices 
were on a high level, France, Germany, and Switzerland 
manufactured antipyriu, then prices dropped, mid France 
had to give up. England was nowhere, finally, because 
there was a patent, and if there had not been one, it would 
not have been able to produce, on account of the duty on 
alcohol. 

Jiesuimi of above. 

“It seems quite evident that to charge a duty on alcohol 
cripples a whole industry, hampers development, resoaroh, 
and stints progress. Alcohol must l>e free to the British 
manufacturer, he must be able to handle it as he likes for 
his legitimate purposes, lie must be able to use it pure, to 
distil and re-distil it, to extract and regain it from residue, 
and to resume it in his works in such n condition as he can 
easily rectify with as little cost to himself bn possible. 
In Switzerland denaturing with Methyl Violet or other 
suitable aniline dye is considered sufficient. As all alcohol 
received by a manufacturer would probably be entered iu a 
special book, alcohol regained from residue could also be 
entered as fresh arrival, specifying of course from what 
obtained. Naturally the free use of alcohol would 
necessitate the erection of stills, which might be taxed, 
but slightly only, to ensure registration.” 

Undoubtedly free or cheaper alcohol is necessary for 
the proper development of the chemical and pharmaceutical 
interests of this country. It is unjust to deny it. That 
these industries are fairly prosperous under present con¬ 
ditions is marvellous. Measurably successful under their 
present disadvantages, what could they not accomplish if 
they were placed on an equality with German chemical 
manufacturers ? 

Contribution by Mr. A. G. Groan , F.I.C., F.C.S ., 

Professor of Dyeing in the Yorkshire College. Leeds, 

to the Question of Alcohols in the Coal-Tar Industry. 

1 . Dyestuffs and other Coal-Tar Products into which 
Ethyl Alcohol enters as a Constituent, —Moncthylfiiiline, 
diethylaniline, ethylbenzylaniline, cthylorthotolinidine, 
ethylamidophenol, diethylamidophenol ethoxybenzidine, di- 
phenetidine, diethylamidobenzaldehyde, phenacetin, anti- 
pyrine, quimtldine, &c. 

Brilliant Green, Patent Blue V, Acid Green,Ethyl Violet, 
Fast Acid Violet, Various Acid Violets, Night Blue, Thio- 
■ carmine, New Methylene Blue, Nile Blue 2 B, Spirit Kosine, 
Pyronine 11, Rhodamine fl, and 6 G, Quinoline Yellow 
Chrysophenine, Diamine Yellow N, Diamine Scarlets B, 
Anisoline, and a numberot valuable blues and blacks of the 
“diamine series.” 

2. Dyestuffs and other Coal-Tar Products into which. 

\ Methyl Alcohol enters as a Constituent. —Monomethylani- 

line, dimcthylaniline, metbylbenzylaniline, dimetbylmetami- 
dophenol, methoxy benzidine. dianisidiue, dimethylamido- 
benzaldehyde, dimethylalplmnuphthylamine, dimethylpara- 
phenylcne diamine, tetramethyldiamidobenzophenone, 
tetramethyldiamidodiphenylcurbinol, vanillin, &c. 

Malachite Green, Patent Blue ii N, Light Green SF, 
Victoria Green, Victoria Blue, -Methyl Violet, Crystal 
Violet, Fast Green, Acid Violets, Indophenol, Prune, 
Meldola’s Blue, Gallanilic Violets, Muscarine, Gallamme 
Blue, Basle Blue, Nile Blue A, Capri Blue, Methylene 
Blue, Neutral Violet, Neutral Red, Neutral Blue, Azine 
Green, Iudazine, Acridine Orange, Thioflavine, Pyronino G, 
Auramine Benzopurpuririe 10 B, Azo Violet, Benzoazurine, 
Heliotrope, Azoeosiuc, and others. 

3. Dyestuffs in the Manufacture of which Pure Methp. 
or Ethyl Alcohol is required as a Solvent. — Gallocyanine, 
Gallanilide Violets, Gallamine Blue, Muscarine, Rhodamme 

c 3 
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A O, Anuoline, Eosines, and many others. It U also nsed 
ai a solvent in the extraction or crystallisation of many 
intermediate products, for which the use of methylated 
spirit is very unsuitable. As important cases of this may 
be mentioned:—Salicylic acid is used in large quantities 
by brewers us an antiseptic agent, also in the manufacture 
of various salicylates, which are largely employed in medi¬ 
cine, and in addition forms the raw product of a series of 
important dyestuffs, such as Chrysamine, Chrysophenine, 
Diamond Black, and others. Tannic acid is used in medi¬ 
cine as a mordant in dyeing and calico printing, and 
also formB the starting point for the manufacture of gallic 
and pyrogallic acids, the former of which enters into the 
constitution of a large number of important colouring 
matters (such as fiallocyanine, Gallamiue Blue, &c.), and 
the latter has a very large sale as a photographic developer. 

In Classes 1 and 2 the alcohol disappears entirely, entering 
into the chemical constitution of tho new compound, from 
which it could not possibly be again recovered by any 
practical means, in Class 3 the alcohol employed as a solvent 
is recovered, rectified, and used aguiu for the same purpose, 
in most cases there would be a loss of from 5 to lllper 
cent, on each operation. Many colouring matters, such as 
gallocyaniue, appear in more than one class, since alcohol 
is used in their manufacture, both as a constituent and u 
solvent. The colours for the manufacture of which pure 
methyl or ethyl alcohol is required, constitute a considerable 
proportion of the total dyestuffs imported into this country, 
and must huveau aggregate animal value of several hundred 
thousand pounds. With one or two exceptions they are not 
manufactured at all in England, and in these cases only in 
small quantity compared with the foreign production. 
Amongst the causes for this, the necessity of pure, cheap 
alcohol for their manufacture is a factor of considerable im¬ 
portance. The coal-tar industry is a large and growing one, 
but its development in this country is seriously impeded 
by the present state of the spirit laws, and many important 
products used in large quantities in dyeing, medicine, 
perfumery, photography, &o. are entirely excluded from 
production here. As showing the impossibility of com¬ 
peting, the following comparative calculations of the cost 
of manufacture of diethylaniline arc given 


In Kit aland. 

«/. 

03 lb. of aniline at 1 Id. per 11. 418 

IB gallons of pure alcohol at 21s. per gallon .. 3,780 

Yield 140 lb. of diolhylftniluie.MOS 

4.108 

Cost price of materials alone — J 1;) 2s. P/. per 111. 

In Germany. 

d. 

03 lb. of aniline at 1W. per lb. 41s 

IB gallons of pure alcohol at led. per gallon.. 150 


Yield 140 lb. of iliclhylnniline. BBS j 

Cost price of materials alone = = 4 <1. per lb. : 

In addition to its bearing upon the colour industry, the | 
necessity for pure alcohol has an equal importance in the 
manufacture of artificial therapeutic agents derived from 
coal tar, a trade which commenced s me 20 years ago, and 
has already attained large proportions in Germany. For 
the manufacture of most of these products, methyl or ethyl 
alcohol is required as a chemical constituent. As an 
instance of such compounds may be mentioned the impor¬ 
tant febrifuge and antineuralgic known as “ antipyriue.” 

It is stated that Messrs. MeiBter, Lucius und Bruuing, of 
Hoechst, who are the patentees of this product, made at one 
time a profit on it alone of 60.000Z. a year. The patent has 
expired, and English manufacturers would certainly take 
up its manufacture were it not for the fact that tW profit¬ 
able production of the raw product—pure acetic ether—is at 
present impossible in this country. 


A Fete Examplet by Prof. A. G. Green. 

Showing tbe alcoholic parts of the molecules indicated by 
thick underline. 

Chrysophenine .—Sodium salt of disulphostilbene-disazo- 
plienol ethoxi-phenol — 

C1I. C 6 H,(SO ; ,Na). X,. )H 

CII .C 0 H 4 (8O.,Xa) .N 3 .0,11, 00,11, 

Dianisidine Blue . —Dimethoxy l - diphenyl - dbazo bet*- 
naphthol— -~™— 

O t H ; ,0 ICH.i). Nj.C 10 H # OH 

0,.,H 3 (OCFI : ,) . X,. C 10 H,OH 
Rhodamine. — Diethyl nieta nmido phenolphtaleine_ 

/O v 

01 (C,ll,) a y; 0,11, \ CJI.,N (C,H,), 

° O 0 H, t .C( )«H 
Paris Violet. — Pentamcthyl -Paraiosaniline— 
y C 6 U,..\CH, 

C “C # H,:X(OHjijOlj 
X C.’ n II 4 . X(CH.,J, 


Messrs. Brooke, Simpson, and Spiller consider the matter 
of free, suitably denatured alcohol of tho very highest 
importance. 

Messrs. Levinstein and Co. contribute the following list:— 


A mi.ink Dvkstijffs. 

Alkyl it tiny Ayents. 

Methyl chloride. Ethyl chloride. 

Methyl bromide. Ethyl bromide. 

Methyl iodide. Potass ethyl sulphate. 

Dimethyl sulphate. 


Alkylated Intermediate Products. 


Monomethylaniline. 
Monometbyl-o-toluidine, 
Monomethyl-;)-toluidini 1 . 
Monoinethyl a .naphthyl- 
amine, 

Monomethyl-/8 naphthyl- 
amine, 

Dimethylaiiiline, 
Dimethyl-o-toluidine, 
Dime thy l-p-toluidino, 
Dimethyl-n-naphthyl- 
amine, 

Dimethyl-jS-naphthyl- 

amine, 

Diethyl-o-toluidine, 

Diethyl-p-toluidine, 


Mono-ethylaniline, 

Mono-ethyl-o-toluidine, 

Mono-ethyl-p-toluidine, 

Mono-ethyl-a-naphthyl- 

amine, 

Mono-ethyl-jS-naphthyl- 
amine, 

Methy lethylaniline, 
Methyiethyl-o-toluidine, 
Methy lethyl-p-toluidine, 
Methylethyl-a-naphthyl- 
amine, 

Met.hylcthyl-j8 naphthyl- 
amine. 

Diethyl-a-naphthylamine, 

Diethyl-/3-naphtbylamine, 


and very many other secondary and tertiary amines, und' 
also substituted amines, such as the very important dimethyl- 
wi-amidophenol and diethyl-m-atnidophenol, the base of the 
lihodamines. 

Among dyestuffs prepared from these or similar alkylated 
intermediate bodies are Pvronine, Khodamines, Brilliant 
Green, Malachite Green, Methyl Violet, Gallocyaniue, 
Patent Blue (replacer of indigo extract), Nile Blue, Capri' 
Blue, &c., &c. 

Dyestuffs prepared by directly alkylating the finishe* 
products: Congo Orange, Cotton Yellow, Thioflavine„ 
certain Acridines, and, very important, Chrysophenine. 
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Many Pharmaceutical Products. 

(See list.) 

Synthetic Perfumes and Essential Oils. 

Heliotropin, VanilliD, Artificial Musk, Ionone, and Ncroli 
Oil. 

Dr. Chas. Dreyfus, Clayton Aniline Co., contributes as 
follows ; — 

Direct Cotton Colours. 

Yelluiot. 

Chrysopheninediamine. Sodium salt of diaminostilbene- 
disulpbonic acid disazophcnolphenetol. 

Golden yellow. 

Oranye. 

Congo Orange - 

J. Sodium salt of benzidinedisazo-S-naphthylamine- 
3. G-disulphophenetol. 

II. Sodium salt of toli<iinedisazo-2-naphtbylamine- 
3.6-disulphophenetol. 

Reds. 

ltenzopurpurin 10 H. 

Sodium salt of diauisidinodisazo-di- 1-naphtliylainine- 

1- sul phonic acid. 

Diamine Reds and Scarlets : — 

I. Sodium salt of benzidiuedisazodisalicylic acid-2- 
aminonaphtbolsulphouie aeid-7. (lied.) 

II. Sodium salt of benzidiiiedisazopheuetol-2-naphthol- 
D-S-disulphonic acid. (Scarlet.) 

/Hues. 

f thu-ayn Blue B. —Sodium salt of dittnisidinedigazo-di- 
aminonaphtholsulplionic acid S. 

Chicago Blue 6 B.~ Sodium salt of dianisidiuodisazo- 
diaminonapbthoMisulphouic acid S. 

Diamine Dine B.- -Sodium salt of ethoxybenzidinedisazo- 

2- naphthol- 2.7-disulplionic acid - 1 - naphthol-4 sulphotiic 
acid. 

Diamine. Vine 3 Jl .— Sodium salt of ethoxybenzidine- 
4isaz.o-di-l-naplithol-l-sulpbouic acid. (Sky blue.) 

Basic and Mordant Colours. 

Yellow. 

Tartrnzine. —Di-sodium salt of l-;>sulphoxypheny!-3- 
■carboxy 1-3-p-sulphoxypheny 1-hydra zone-3-pyrazolone. 

Reds. 

Rhodamine. —1’hthalein of diethyl-m-aminophenol (basic 
Ihydrochoride). 

Eosmes, S. —Potasnium salt of tetrabrom-fluoreseein 
ethyl ester. 

Safranines. —M S phenyl-or tolyl-diamino tobazonium 
chloride. 

Blues. 

Methylene Blue. —Hydrochloride of tetramethyldiamino- 
pheuazthionium. 

Capri Blue. —Zinc chloride double salt of diethylamiue 
toludimethylaminophenOEazonium chloride. 

Night Blue. —Hydroclilorido of tolylietraetbyltriaminoa- 
napbtbyldiphenyl earbidride. 

Gallocyanine .—Dimethylaminobydroxypbenoxazoue car- 
fconic acid. 

Violets. 

Hofmann's. —Triethylroi aniline. 

Paris. —Hexametbylpararosanilinc hydrochloride. 

Greens. 

Malachite. —Zinc double salt of tetmmethyl-di-pamino- 
inphcnyl earbidride. 


Brilliant .— Sulphate of tetracthyl di - p - aminotripheayl 
earbidride. 

Messrs. Claus and Uee, Bead Holliday and Sons, Messrs. 
Sadler and Co., and other well-known firms confirm the 
above. 

Particulars of the consumption of atcobol in colour works, 
voluntarily afforded, for the year 1897 : — 

A. 1,250,00:1 litres (methyl and ethyl). 

11. 3,000 kilos. 

60,000 kilos, ethyl. 

(Ui.uOO „ methyl. 

! ,, 530,000 ,. ethyl. 

' 50,000 ,. methyl. 

Other German and Swiss firms prefer to withhold par¬ 
ticulars. 

According to the Vercin zur Wuhrimg der Intcrcssen der 
cbeinisehen Industrie Deutschlunds, the total consumption 
of ethyl alcohol for dye manufacture in Germany was, in 
1897, 1,100,000 kilos. It is probable, however, that it is 
now double this. 

It is stated the Badische Amlin und Soda I'abrik use 90 
to 100,000 kilos, of ethyl chloride per annum, and there is 
reasou to believe that not one kilogramme is made in 
England for this purpose. The price of production is stated 
to lie, say, 10 d. to Is. a kilogramme ; here 19s. a gallon is 
payable as duty. 

We now arrive at an interesting ca-e as regards this new 
Act of 1902. At least one application has been roado for 
\ permission, in a colour works, uud after infinite pains had 
been taken, at great expense, to convince the authorities 
| that ordinary methylated spirit was unsuitable for the pur¬ 
pose required, consent has been given. Suitable rooms for 
store and lock-up purposes, anil probably distillation from 
residues, are at this moment being erected according to 
plans and specifications approved by the Board. One case 
is as good as fifty for illustration, and doubtless the Board 
will scarcely require us all to become martyrs in order to 
prove the unsuitability of one particular form of denaturing. 
If a broad liue of suitable denaturants be allowed, we 
can get on. ()n the point of the recovery of the alcohols, 
it is to be hoped no hindrances will be imposed, since, as¬ 
suming supervision and, not to say, common honesty 
| among respectable people, the arrangement, so to speak, 
will be inclusive; aud there can be very little difficulty in 
contriving perfect safe receivers—safo at once as regards 
accessibility aud freedom from danger, yet containing a 
suitable proportion of the deuaturant. We have stated that 
the Newark (U.S. A.) experiments proved that the distillates 
were in every case unpotable. 

A Few Substances, the manufacture of which 
could be greatly extended by means if Alcohol undknatured, 
or, if inevitable, SLiT.iliLV DENATURED. 


Tannic acid. 

IkmcrenUn, 

Gallic acid. 

Pilocarpine. 

Atropine. 

Thymol. 

Aconitine. 

Salicylates. 

Agaricine. 

Aldehyde. 

Berberine and salts. 

l’araldehyde. 

Oantharidine. 

Bromoform. 

Coniine. 

Iodoform. 

Cannabiu tannate. 

Ethyl chloride. 

Cocaine. 

Ethyl bromide. 

Emetine. 

Ethyl iodide. 

Ergotine. 

Ethyl acetate. 

Eucaine. 

Ethyl benzoate. 

Getsimine. 

Ethyl formate. 

Hydrastiue. 

Chloral hydrate. 

Hyoseyamine. 

Bure caustic alkalis. 

Hydroquinnue. 

Olooresin of capsioiu. 

Iridine. 

Oleoresin of giugerin. 

J alaplnc. 

And many alkaloids 

Suutoniae. 

fine chemicals. 


Note.—O f a list of 9,300 substances, about 3,000 appear 
to require the use of alcohol for their to luufaeture. 
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Ope does not presume to lay dpwu general rules covering 
permissions, but it may broadly be affirmed that there is 
quite as much strictness and care in Germany as here—-in 
fact, more—and yet the industries have been carried, so far 
as is known, without complaint. This remark applies espe- 
cinlly to the class of substances commonly called fine 
chemicals, alkaloids, and synthetic products, a goodly list 
of which appears at bottom of preceding page. 

Among the manufacturers of fine chemicals, Messrs. 
Howard and Sons, May and linker, Thomas Tyrer and Co., 
Morson and Sons, Harrington’s, Alfred White and Sons, 
and others, are emphatic as to this great need. Among 
pharmaceutical manufacturers, Messrs. Umney, Davy, Hill, 
Evans, Sons, Teacher and Webb, Burroughs and Wellcome, 
and others are equally convinced. Messrs. Crosfield aud 
Sons, with others, desire concessions as regard soap, 
perfumes, &c. 

For use in the manufacture of explosives we have the 
testimony of the Explosives Committee itself, several pow¬ 
der and explosives companies, and of our able chairman, 
Mr. Reid, who is an expert in this clnss of products. He 
mentions certain substitutes for india-rubber, such as 
“ velvril ”; also fulminate of mercury, the importation of 
which was, in 1900, 14,200 lb., requiring for its production 
113,600 1b. of 90 per cent, alcohol} iu 1901, 12,900 lb., 
requiring 103,200 Jb. of 90 per cent, alcohol. 

The following appears in La Revue des Produits 
Chimiquett. Obviously, ether and alcohol could not be 
employed in this country. 

New Colloid, and its Process ok Mvnufxcture. 

The inventor has ascertained that if nitro-cellulose, 
insoluble at the ordinary atmospheric temperature, is 
introduced iu a mixture of two parts by weight of ethylic 
ether and one part by weight of ethylic alcohol, and 
possessing a volume of oxygen greater than that corre¬ 


sponding to the formula C 12 H 16 0 4 (N0 3 ) 5 , and is exposed to 
a temperature lower than the point of congelation of ethylic 
alcohol of 95 per cent, in absolute volume, this nitro¬ 
cellulose will form a solution or jelly with the ether and 
will produce a colloid. When in the state of solution or of 
jelly, the insoluble nitro-cellulo6e cannot resume its primi¬ 
tive state, but constitutes a body which may be employed, 
after desiccation, as a powder, or as an agent of cementa¬ 
tion, or as an agglutinant, in the manufacture of powder 
containing other ingredients. 

The process of the formation of the colloidal powder 
consists, therefore, in submitting the ether and the insoluble 
nitro-cellulose to a mechanical agitation or kneading in any 
vessel having a cover, and which is surrounded altogether 
or in part with a cooling mixture. 

The nitro-cellulose ought, after its conversion into a 
colloid, to he submitted to dissociation before it is utilised 
as a smokeless powder. 

The nitro-cellulose, which is mentioned here as the lower 
limit of the iusolublo nitro-cclluloses, C 12 H ir ,0 5 (NO 3 ) 5 , is 
the cellulose pentanitrate of Eder. 

Other manufacturers urge that it is useless to entertain 
processes or new materials in which spirit in its present 
form must he employed, 60 industries are crushed even at 
their inception. Messrs. Duncan, Elockhart and Co., J. F. 
Macfarlnne and Co., T. and II. Smith and Co., and Thos. 
Whiffen make comment in this direction. 

The makers of acetic acid for vinegar deplore that they 
cannot produce from alcohol direct. Of course, it could 
and ought to be done as co-operated industry. 

The professors are more than emphatic in their regret 
that industries are hampered by regulations which deter 
them and their students from research in technical 
directions. 


Appendix —T a tile I. 

Raw Material in the German Distilleries. 


Year 

beginning 

Potatoes. 

Grains and j 
all other j 
Substances. 

Molasses. 

Waste 

Products 

from 

Breweries, 

October 1st. 


containing 
Atnyletie. | 



Tons. 

Tons. 

Tons. 

Hectolitres. 

1890-91 

1.B85.N07 

360,0 48 

73.5 41 

237.204 

1891-02 

1,334.002 

♦»1,0.0 i 

95.370 

252.5*71 

1892 93 

1.5*47,411 

322.545* ! 

37.4(51 

224,855 

18118-8* 

2.148,011 

321,525* 

33.820 

188.283 

1894-95 

1.804.250 

322,3 4-0 

70,459 

175*.7G5 

1895-90 

2,210.370 

330,694 I 

43,0(50 

182.737 

1890 97 

2,110,135* 

314,837 1 

44,540 

105.274 

181*7-98 

2.2(51,195 

333,040 

40,!»70 

328,2(50 

1898-99 

2,585,823 

31”,923 j 

34,980 

115.5*92 

1899-19D0 

2,501,843 

3 95,754 j 

1 

34,65 4 

108,961 


Kernel- ! 
Fruit ami 
Husks of . 
the same. ! 


I 


Stone 

Fruit. 


Grape 

Wines. 


Wim, 
Yeast, 
Husks of 
G rn pes. 


Other Substances. 


Hectolitres. Hectolitres. Hectolitres.'Hectolitres. Hectolitres. 


80.890 
89.43 t 
04,01m; 
271.774 
130.248 
120.001 
00,537 
1H5.523 
103,(535 
80,134 


131,310 

30(5,031 

252,000 

(502,780 

421,821 

227,114 

100,778 

102 , 0-10 

230.370 

220.5S7 


0,081 
11,5*07 
20,853 
27,011 
25,481 
30,421 
32.C57 
2(5.(5(55 
28,204 
20,201 


-100.814 
105.055 
270,162 
538,314 
30(5,814 
244,75(5 
520,71(5 
374.45(5 
2(5(5,707 
372.870 


50,405 
07,45*5 
(50,430 
84,5*08 
82,571 
48,230 

84,581 

88.281 

78.205 

83,785 


Ilcetokilo.* 
1,554 
880 
9,835 
088 
7,832 
0,110 
4,049 
077 
447 
041 


Contingent Guttut of tjie JlisTiixKiuns (in Hectolitres of Pure Alcohol). 




Quantity produced in Distilleries consuming chiefly 



From this Total 







_ 

_ 



the following 


Tear 

Potatoes. 

Grains. 





Quantities were 
made in Distilleries 

Contingent 

(beginning 





Other 


Other 

Total. 


of 


1 



Sub- 


Substances 

Compressed Yenst. 

Oct. 1). 

Agri.-ul- 

| Indus- 

Agricul- 

Indus- 

stances. 

Gewerb- 

Molasses.i 

not 

containing 




Distilleries. 


fcurnl. 

j trial. 

tural. 

trial. 

i 

lichen. 


Amylin. 


Agricul¬ 

tural. 

Indus¬ 

trial. 


1890-91 

2,223,093 

8.043 

171,085 

239,541 


201,235 

23,551 

2,969,149 

5*3,431 

; 311.181 

1,923,441 

1891-92 . 

2,119,547 

6,370 

202,401 

332,998 

., 

200,248 ! 

27,075* 

2,948,244 

85,070 

| 25*4,203 

2,134,427 

1892-93 

2,308,000 

8,373 

170,871 

341,986 

,. 

J 05,5*55 i 

27,045 

3,028,020 

86,1(07 

! 312,097 

2,031,877 

1893-94 

2,678.949 

4,591 

1 185,000 

347,443 

., 

1*0.376 

50,320 j 

3,202,085 i 

80,5*04 

313.635 

2,(45,040 

1894 96 

2.108.358 

4,195 

180,850 

337,113 


218,472 

30,088 

2,951,671 1 

86,370 

807,370 

2.188,762 

1896-90 j 

2,650,397 

1 4,920 

• 202,623 

320.9(50 

354 

122.285 

20,103 

8,338,048 

90,070 

25*0,501 

2,170,919 

1896-97 | 

2,893.598 

4,081 

224,721 

320,8-45 


127,794 ; 

28,51*4 J 

3,100,505 

93.609 

288,537 i 

2,171.284 

1897-98 • 

2,548,308 

4.490 

251.828 

325,424 

25)4 

134,202 1 

25,268 

8,287,800 

97.090 

280,000 1 

2,176,479 

1898-09 j 

3.101,705 

6,029 

245.681 

383,2(18 

387 

102.889 

24,015 

84(15,509 

102,142 

300,877 

2,174,505 

1899-1900 

2,942,765 

5.226 

256.292 

852,414 

245) 

04,73+ 

20.140 

3,867,820 1 

103,431 

317.412 f 

2,170,053. 
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Appendix.—Table II. 


Statistical Table of German Spirits. 


Year. 

Potato Crop, 
Average. 

Potatoes 

consumed 

for 

Distilla* 

tion. 

Spirits 1 » 

Production 
from all I 

lotatocs. Materials. 

Potable 

Spirits 

con¬ 

sumed. 

1882 

Millions of Tons of 

1 , 01)0 kilos. 

18*07—21*27 




1883 

24‘91—29* 32 

.. 

.. 



1881 

2P 02 - 28-27 

•• 

•• 



1885 

27*95—32*83 


. • 



1HM0 

26-lf—2II-7C 

.. 


67'276 


1887 

25-27-2U’7* 

2*009 

55*77 

47*828 

1888 

21*91—25*79 

1*099 

45*70 

59*994 


20*00—31*31 

2*081 

55*082 

09* 1JK) 

49*720 

1890 

23*32-27*35 

1*080 

49*120 

05*318 

47* 3(H) 

1891 

18*58—21 *85 

1*335 

40*750 

01*850 

47*493 

1892 

27*99—33*04 

1*947 

52*272 

00*038 

48*061 

1893 

32*28-40*724 

2*118 

56*818 

71*701 

48 * 900 

1894 

29*05—33*009 

1*804 

47*784 

OF 944 

48*130 

1895 

31*79—37*780 

2*210 

58*410 

73*348 

wm 

1890 

29*28-32*329 

2*110 

52*75*) 

6.8*200 

49*308 

1897 

29*80—:l,1*779 

j 2*201 

50*122 

72*330 

■Kraus 

1898 

31*79—30*721 

2*586 

08*351 

83*952 

52*998 

1899 

38*480 

2*502 

01*856 

80*090 

52*300 

1900 

40*585 

• 2*630 

68*016 

89*320 

53*020 

1901 

48*087 

3*150 

81*040 

93*368 

52*310 


i 

Free Freo 
Spirits i Spirit8 
con- I de- 
su tiled. imturod. 


Freo ; 
Freo i Spirits for ! 
Spirits other j 

for | purposes j 
Vinegar. b,v 

i Deduction. 


.Million pillions, liquid, 100 per cent. 


8*527 

3*033 

2*912 

2*582 



3*055 



o’* 017 

3*970 

3* in 

12*128 

0*931 

3*190 

3*223 

13*347 

7*999 

3*408 

3*209 

14*010 

9*114 

3*300 

3*393 

15*813 

10*553 

3*000 

3*589 

17*782 

11*020 

3*575 

3*890 

19*085 

ll*G33 

3*520 

4*407 

19*500 

13*115 

3*599 

4*700 

21*780 

14* 110 

3*559 

4*979 

22*048 

17*3 

8* 

298 

23*0 

15*52 

8*987 


Export. 


Export to 
Great'Britain, 
British West 
Africa, 
British East 
Indies. 


0*830 


1*777 ' 


4*845 

1*081 

3*520 

1*239 

4*130 

1*197 

4*831 i 

1*733 


1 liquid gallon 100 per cent. = 1*73 proof gallons. 

Stock on Dee. 31, 1002 .: 


1 hectolitre = 22 liquid gallons. 
22*198 million gallons, liquid, loo percent. 


4 kilos. = 1 gall. 


Aniline Dyestuffs Exported from Germany. 

Frankf. Zeit., Oct. 20, 1902 ; through V.S. Cons. Heps., 
Nov. 28. 

From an article published in tho third quarterly volume 
of the statistics of the German Empire, concerning Ger¬ 
many’s export trade in some goods of importance for the 
German colour industry in the last decade, we select the 
statements with reference to the aniline colour industry. 

Tlie group comprises dyestuffs made of benzol, cresol, 
phenol, phthalic acid, anthracene, and naphthalene. The 
report calls attention to the fact that Germany hesitated 
to take up this new industry, which dates from 1856. The 
conditions for the manufacture of artificial dyestuffs seemed 
to be much more favourable abroad than in Germany. In 
England, the necessary materials—as fuel and the products 
of the acid and alkali industries—were much cheaper, and 
tar and its products were also lacking in Germany, because 
the gas industry was not so highly developed as in England 
and France. At present, Germany entirely supplies the 
coal tar for the home colour industry. The importation of 
coal-tar colours increased from 1892 to 1900, but decreased 
in 1901. On tho other hand, the exportation of aniline 
colours has steadily increased in the last decade, as shown 
by the following table, which also gives the exports to the 
two most important importing countries—Great Britain and 
the United States:— 


Year. 

Total Exports. 

' Experts to ; 
Great Britain. ( 

Exports to the 
United States. 


i Metric Tons.* 

Metric Tons. 1 " 

Metric Tons.* 

1892 

10,72.1 

; 2,082 

2,520 

1894 

12.368 

2,497 

2.320 

1890 

16,233 

\ 3, 60 S 

2.081 

1898 

19.712 

4,007 

4,231 

1900 

23,781 

5,070 

5,152 

1901 

• 

25,030 

5,800 

1 6,12 i 


* 1 metric ton = 2,20*'fl pounds. 


The exports have not increased so much in value as in 
quantity, a result of lower prices for the goods. 

The export to the United States has doubled in round, 
numbers, that to Great Britain increased in a much larger 
measure. China, which, in 1892, occupied third place, has 
since been overtaken by Austria-Hungary, which took, in 
1901, 2,491 tons, whilst China took 1,858 tons. Italy im¬ 


ported 1,67.1 tons, and India, 1,4.10 tons. Whilst France is 
a regular customer for German coal-tar colours, the export 
thither is fluctuating, and the same is true of Kussia. The 
export to Belgium has increased two and a half times. To 
Switzerland also, which has a coal-tar colour industry of its 
own at Basle, large quantities are shipped. 

Now, good may be dono by a perusal of what our practical 
friends in the States proposed -and they are inserted for 
reference. 

Pkoi'osf.d Ai.couoi. TiEoisi.vrioN. 

From The Pharmaceutical Fra (American), 

March 11, 1897. 

Senutor Fiatt’s Joint Congressional Committee on Free 
Alcohol is still receiving suggestions relative to a suitable 
hill for it to recommend, and Edward II. lfance, Chairman 
of the Committee on Legislation of the National Wholesale 
Druggists’ Association, has helped draw up a section on 
which he wishes the opinion of the trade. To this end he 
has issued a circular which has been widely distributed. 
The bill is understood to be in three parts : (1) methylated 
alcohol, (2) alcohol sold by druggists or used in medicines, 
extracts, perfumes, &c., and (9) alcohol tor export. The 
section of interest to druggists lias been redrafted four 
times, aud is subject to further alteration before being 
finally submitted to the Committee. Following is the text 
of the section, , , , , 

“ In all products requiring the use of pure ethyl alcohol 
where denaturalising or depotabilisation of the alcohol is 
not practicable by the use of wood alcohol or other sub¬ 
stances as provided elsewhere iu the Act to which this is an 
amendment, the following limitations are established for the 
rebate of the internal revenue tax on domestic alcohol used 
iu the domestic manufacture of such products : 

1. All preparations intended to be used or commonly used 

as beverages, aud all classes of bitters or cordials, unless it 
shall be shown affirmatively that such preparations 
cannot commonly bo used as beverages, shall not be 
admitted to rebate. , . , , 

2. Where the alcohol does not remain in the finished 
product a rebate shall he allowed of the tax paid upon the 
alcohol actually and necessarily consumed or wasted m 
the process of manufacture. But no rebate shall be allowed 
on any alcohol used in the process which is recovered and 
made available for further use unless subsequently consumed 
or wasted in manufacturing as provided iu this Act, or on 

I any alcohol which is susceptible of recovery by any method 






(114) Aniline and other Coal-Tar Djes. 
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Appendix.-Tablb V. 

Ethers of all kinds , Chloroform, Collodion. 


Imports. 


Exports. 



Metric Tons. 


£ 




Metric Tons. 


£ 



1872 

27 






326 





1873 

12 






354 





1874 

11 






210 





1875 

1(5 






13(5 





r«7fl 

12 






1(58 





1877 

1* 






190 





1878 

7 






200 





1879 

(5 






152 





1880 

12 






217 





iasi 

26 






197 





2882 

29 






uni 





18? 3 

35 






194 





1884 

10 






210 





1886 

19 






MI 





188(5 

1(5 






420 





1887 

a.-, 






244 





1888 

1889 

Iti 

15 



Chloi oform. 


212 

329 



Chloroform. 

1890 

29 






389 





1891 

10a.* 






80S* 





1892 

32 


1 

Tons. 

£ 


3(59 




£ 

•1893 

:$r 


1.550 1 

2 

4(H) 


MM 


12.000 

60 

6,150 

1894 

27 


1.41*0 

2 

250 


303 


10,(KM) 

61 

6,150 

1815 

_ •*' 


2.900 | 

2 

300 


(534 

_ 

I'i.mo 

CO 

(5.251) 


Ethers of all kinds. 

Celloidin j 




Ethers of all kinds. 


Collodion | 




In Casks, jin Hot 

les, Ac. 

Collodion. 



In Casks. In B«.tiles, Ac. 

Celloidin. 



1806 

, 1 1 

runs. £ ‘Tons, ! 

.C 

Tons. £ 



Tons. 

; i 

£ Tons. 

£ 

Tons. £ < 



1 50 1 

50 

1 .. ! 

2 

2" 0 

92 

4.150 160 

7,200 

444 14.4(*0 

1.2 

8,550 

1897 

1 i 50 3 

20(1 

1 50 

1 

250 

129 

n.8,10 114 

5,100 

420 1 l,5(K* 

89 

7,800 

1898 

3 2)0 , 2 

100 

1 50 

1 

100 

129 

(i.5-0 k»7 

6,360 

497 18,(150 

lil 

9,700 

1899 

2 : 100 2 

150 

5 2"0 

1 

200 

105 

5.500 133 

0,950 

8,88 35.550 , 

8(5 

6,000 

1H0() 

2 100 3 

150 

1 60 

l 

100 

450 

22,5i mi 138 

45.900 

413 1(5,500 

91 

7.7(H) 

mm 

1 50 3 

150 

3 100 

l 

150 

409 

15.350 161 

6,050 

IK) 2,400 , 

83 

7,500 


• From 181*1 ether preparations arc included. 


Total. 


Appendix.—Tari.k VI. 

Kx l’OUT. 

Alkaloids and their Salts ( Santonine, Coca hie, <£/•).* 

11*01. 11*00. I 181*9. ' 1898. ! 181*7. i 189(5. I 1895. j 1894. 1993. 1892. ! 1891. 1 1890. I 1889. 1888. I 1887. 

. I ! : I I ' 1 ; ! ■ i 


C Tons. ! .8(5 80 

.(.1,000 marks 5.797 4,272 

From this— 

To British India... Tons 4 4 

To United Kingdom.... „ 4 4 


Total. 


< '1'ons. 

’ > 1,000 marks 


42 40 i 84 i 44 

1,240 4,030 j 3,033 ! 3,933 


(59 5 1 75 I (5(5 58 5*5 

(5,21(5 4.581 I 0.759 ! 6.0(56 5.840 4.2*54 


3 

11 


3 : 

n 


3 

19 


* 1889-1895 include antifebrin and antipyrin. 

Imports. 

Caniharides. 


20 

90 


21 

95 ; 


79 


17 

63 


1(5 ! 25 I 22 i 

5(5 1 94 i 100 


1(5 

70 1 


4 

17 


1 

13 


37 

3,720 


1886. 


29 

m 


Total. 


yTons. 

* { 1,000 marks 


Imports. 

Antipyrin , Antipyretics, fcc. (5 «.). 


13 

158 


io; 

126 i 


1 

38 


1 I 

60 ! 


Exports. 

Antipyrin, Antipyretics, <£*c- 

| I 1 I "'! 


Total f Tons. i J» 34 22 17 16 15 

.11.000 marks 441 472 . 379 J 080 {1,178 , 1,103 

I / 


Imports. 

Alkaloids and their Salts ( Santonine, Cocaine, #c.). 


("Tons. 81 1 26 ! 36 I 34 51 ‘ 33 ! 32 21 34 .. 

11,000 mark* 4,642 2^5 2,412 1 2,786 8310 8,320 4,347 ! 23» 4,563 .. 

! . i • i i I ! i 


Total, 
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not exceeding in coot the value for manufacturing purposes 
of the recovered alcohol. 

8. Where the alcohol is destroyed or decomposed or 
changed into another chemical compound in the process of 
manufacture, a rebate shall he allowed of the tax upon the 
amount of the alcohol destroyed or decomposed or chemi. 
cally changed, and upon the amount actually and necessarily 
consumed or wasted in the process of manufacture, as 
above limited. 

4. Where alcohol remains in the finished product a 
rebate shall be allowed of the tax upon the alcohol remain¬ 
ing in the product, and upon the alcohol actually and 
necessarily consumed or wasted in the process of manufac¬ 
ture as above limited, except in the following eases, and in 
these no rebate shall be allowed, to wit:— 

(а) Where the relative value of tho alcohol and the other 
constituents of the product, including the cost of labour 
and of packing, bottling, and sealing, by such methods as 
the Secretary of the Treasury may approve, and the practic¬ 
able methods and cost of recovery of the alcohol and the 
other constituents are such as would permit a profitable 
separation of the alcohol and placing the same upon the 
market for use ns a beverage, taking into consideration the 
necessity for the use of surreptitious means in such recovery 
and the probabilities of detection ; or 

(б) Where the product is of such a character that it is 
commonly or may commonly be used as a beverage. 

Any person desiring to secure a rebate of the tax on the 
alcohol used in any product or products under the foregoing 
provisions shall present an application for a license therefor 
to the collector of Internal Revenue for the district in which 
such manufacture is carried on, and the Commissioner of 
Internal Revenue shall issue a license to him to manufacture 
suoh product or products for rebate, if the product or pro¬ 
ducts are within the definition and limitations hereinbefore 
set forth. 

An appeal from any decision by the Commissioner of 
Internal Revenue adverse to the right of an applicant for 
rebate may be made to a board of experts to be appointed, 
one by the Secretary of the Treasury, one by the Secretary 
of Agriculture, und one by the Secretary of War, and their 
decision shall be binding upon tbe Commissioner of Internal 
Revenue. But in auy ease where it shall appear, after its 
admission to rebate, that any product so admitted is 
commonly used as a beverage, or that tho alcohol contained 
in it is oommouly separated and placed upon the market, 
the license to manufacture such product for rebate may be 
revoked by the Secretary of the Treasury, and a rebate 
shall not thereafter be granted thereon, unless, upon 
petition presented to the Court of Claims, said court shall 
determine that such revocation was erroneous, and that the 
manufactured product is embraced within the provisions, of 
this Act. All cases brought in the Court of Claims here¬ 
under shall be given precedence, and the Attorney-General 
shall be assisted in the defence of the interests of tho 
United States in all such cases in said court by the officers 
of the Internui Revenuo Bureau. Such rules shall bo made 
by the court for the summary taking of testimony and 
hearing of the cases as may be necessary to insure their 
prompt decision.” 

There are, of course, points on which British practice 
and permission will vary, as in the matter of potables ; but 
it must be admitted that the principle of allowance for loss 
(natural) or waste (normal) in manufacture is not unreason¬ 
able, and must be taken into account, first, as a matter of 
revenue (bearing in mind, however, that the existing 
revenue'will not be affected in the class of bodies we desire 
here); second, as a matter of factory economics. At first 
it is obvious, in the absence of these industries, that exact 
data from experience cannot be demonstrated, as was the 
ease with medioinal spirituous preparations. Yet again, 
what has been done in good faith can and will be repeated. 
An instance outside the spirit industry is cognate to tho 
principle already acted upon. Chicory is roasted and ground 
“ in bond,” and as coffee loses about one-seventh in roasting, 
it is not an irrelevant question to ask why the same con¬ 
cession —that oj allowance for waste —-could not be grouted 
in manufactures proposed, so that for the home and export 
trade the duty would only be paid on the manufactured 
product. 


The export difficulty may not be met by a drawback in 
the case of solid goods, as has been so successfully done in 
the case of tinctures, essences, and perfumes, in consequence 
of some obvious difficulties, which are fully appreciated by 
all manufacturers. But it can probably be met by some 
measures already foreshadowed. It is well to reiterate that 
if facilities are granted under clause 8 of tbe Finance Aet of 
laOii, the revenue would not suffer, for the simple reason 
thnt no revenue is at present derived therefrom, and that the 
revenue would really increase in other directions. 

All this while the question has probably been present to 
the mind, “ Where is the benefit in competition with our 
rivals, if spirit, however denatured, is 40 per cent, to 45 per 
cent, dearer than to them ? ” One believes the question 
can be answered, provided— 

1. The authorities will permit— 

(a) A change iu tho mode ; processes of fermentation, 
wilh perfect freedom as regards “ residuals.” 

(ft) An extension of materials in the direction of both 
cheapness and nature. 

(c) A rebate of surtax to distillers for spirit destined 
and certified for certain uses in a “ licensed ” and 
appeared factory, and consideration for inevitable 
loss in manufacture. (Remembering always that 
the present output will not be affected.) 

(</) An increase of the duty on potable spirits for 
consumption, and even an increase in the duty on 
the luxurious champagne and high-class wines. 

This is not a method of making “ Peter pay Paul ” in the 
usual sense. The axiom has been “tax luxuries,” and 
rightly so. Opinions may widely differ as to what are and 
what are not luxuries, but, broadly, most would be inclinod 
to classify potable alcoholic liquids of all kinds among them. 
This being an important Customs question, iu one aspect, has 
also an interest for that department of revenue. 

A very eminent expert in spirit matters—indeed, eminent 
inmost matters—has written : “ It is a fact that there is no 
profit at present on the manufacture of spirit. The profit 
lies exclusively in the yeast, and practically the spirit is a 
by-product.” Given a margin for an expert's defence of 
his case, yet is not the question pertiuent, Use the spirit for 
national good? 

That same expert says that at first his proposals for a 
new adjunct to the fermentation industry were received 
with incredulity, and sometimes scorn ; to-day, distillers are 
profitable yeast makers. Yet—and it is a valuable proposi¬ 
tion—that eminent inventor says he “ mastered the excise 
law as far as it relates to spirits,” and he " learned to 
distinguish between the letter and the spirit of the regula¬ 
tions. Details might be modified, the principle could not. 
As long as he could show that the modifications did not 
touch first principles, and did not involve any danger to the 
revenue, the authorities did all they could for him.” Now, 
gentlemen, the cases do differ, but only in kind. The 
revenue will not be endangered, because it will have the first 
word (and the last) ; the actual revenue from spirit will 
emphatically not be jeopardised, and then the clement of 
personal security will come in. Can it be imagined that the 
authorities will bo less generous to another section of the 
industrial community, whose word alone will not be taken,but 
for whose integrity the state will exact a substantial guarantee. 
One fanciful notion beard, may perhaps be disposed of at 
once, that this solicitude for British industry is accompanied 
by the very inconsistent demand that the regulations should 
he so framed that all the spirit used for technical purposes 
shall come from Germany. You have already heard what 
the policy of the German “ring” and the attitude of 
the State are ; if that is so, we shall not be hindered in that 
quarter. Some possible means have been indicated, and 
others are not beyond the ingenuity of combined miads 
among the authorities and the manufacturers. One emphatic 
word of hope is based upon the attitude on the part of 
the officers of Revenue, high and low, which has for years 
characterised their dealings with traders, individually and 
collectively. The finest civil service in tbe world will not be 
beyond the reach of a patriotic, if a somewhat selfish cry. 
It may now be well to note some industrial application of 
spirit which would reduoe over-production of alcohol, and 
increase the demand. , It has been made clear that some 
form of denaturing will, broadly speaking, be made a 
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condition of industrial expansion, ns in Germany and 
France at least. There, a large industrial use for alcohol 
has gradually arisen, and presents itself for this country’s 
consideration, viz., for the purposes of power, heat, and 
light. With the advent of electricity things have changed, 
and, to a large extent, the use o£ suitable volatile gene¬ 
rators is a necessity. It is true we have cheap petroleum, 
but it has been demonstrated that alcohol under wide con¬ 
ditions is no mean rival, certainly not in the matter of 
odour and cleanliness, or even safety for heating. There 
is a duty on petroleum, but in Germany and France 
figures of effective work go to show that alcohol is a iactor 
to be reckoned with ; of course suitably denatured. 

Consumption of Duty-free Alcohol in Germany 
for Motors. 


From Zeits.fur Spiritusind. 


Jan. 1903. 

Hectols. 

120-091 

Oct. 1»»2 to Jan. 1903.... 

Hectols. 

422*851 

„ 1902. 

84-405 

1901 

. 1902.... 

320*812 

„ 1901. 

1*2-090 

„ 1900 

. 1901.... 

381-371 

„ 1000. 

83*289 

„ 1899 

, 1900.... 

33! t' 207 

„ 1809. 

79-372 

1898 

, 1899.... 

332*785 


Notice the quantity, Jan. 1903 against Jan. 1903. 
Available Tower Duty. 

From the Jahrbucli des Vereins dor Spiritus/ubrik. 


Benzine motor. 

Petrol motor. 

Per Cent. 

. 14-18 

. 13 

. 1*8 

Medium steam engine. 

Large steam engine.... 


Spirit motor. 



From Jahrbucli des Vereins der Sptritus/abrik., p. 403. 



Weight. 

j Price 

1 to 

Kilo- 

J.uoo ■ 

C,ll " ries Spirit. 

! 

Solar 



| Weight. 

Calories. 

|Pfomiigc 


Oil. 


Kilos. 

Marks. 


; 

Litre. 

Litre. 



2 - to 

8,000 

0*3 | 

0'09 

0*2 


i Ch. m. 

Gas (lighting) 

1 

0-12 

! 5,000 

2*4 ! 

0*75 

1-58 

h i ios. 



1 



Petroleum ... 

mo 

22*50 

10,800 

2*15 1 

0-07 

1-41 

Bonzin. 

100 

24*80 

10.500 1 

2‘30 , 

0-74 

1*55 

Solar oil. 

100 

10 *00 

10,500 

1-.V> | 

0-47 

1-00 

Spirit. 

100 

18’00 

5,000 1 

_J 

3*21 

1*00 

2*12 


Tarlkau 


Mr. Ji. E. B. Newlands contributes the following : — 

Comparative Value as Fuel. 


Petroleum .. 0'S5 

Wood. 2'50 

Alcohol. 1*15 


Alcohol Motors in Germany. 

At the recent agricultural show at Halle, alcohol motors 
were very much to the fore, and showed the wonderful 
strides that Germany has made in their manufacture in the 
last eighteen months. This is largely due to the Emperor’s 
personal interest in the subject and to the low price at 
which the spirit for fuel purposes (containing about 90 per 
cent, of pure alcohol) is obtainable all over Germany, a 
quart retailing at about 2\d. A great advantage of the 
spirit motor is that it can be started in from two to three 
minutes, and that a portable motor can be built weighing 
balf as much as a portable steam engine of equal power. 
With regard to cost, one of tho largest firms exhibiting 
sl owed 6 to 8 h.p. portable alcohol motors for 200/.; 10 to 
12 h.p. motors for 250/.; and 16 to 20 h.p. motors for 320/. 
In the tests made, one trial gave a consumption of 0*92 lb. 
of 86 per cent, spirit, and 0*81 lb. of a mixture of one-fifth 
benzol and four-fifths 80 per cent, spirit, in both cases per 
b.h.p. per hour. 

Denaturint/ in Germany. 


— 

1900—1901. 

I 1899—1900. 


Million 

Million 

Duty free. 

i Galls. Liquid. 1 Galls. Liquid. 

1 25*4320 22*9460 

With general denaturing agent <U- 



nutured. 

17*2(1H(I 

14-4100 


7*4734 

7-4090 

1 

| 

Without denaturing agent, for scion* i 
title purposes, hospitals, powder and 

fulminate of mercury. 

0*7430 

1-1230 

Of tho imperfectly denatured spirit 
there were denatured— 


1 

1 

With vinegar. 

3-0580 

3-5570 

,. 5 per cent, of wood naphtha 

0*4730 

O'5000 

., 0*5 percent, of pyridine base 

0*0044 

0*0044 

„ shellac. 

0*0874 

0*0852 

.. camphor. 

0*2060 

0*1144 

.. turpentine. 

1 *221*8 

1-2958 

„ ether. 

0-2530 

o-iioo 

animal oil. 

T4074 

1*7830 

Sundry smaller uses. 

0*04410 

0*0460 

i 

i 

7-3750 

7*4024 


i. 440. 


Production annuelle des alcools pur nature de substances mines en oeuvre depuis 1840.* ( Alcool pur ..) 



i 


Alcools provenant de la distillation dcs 



i 

Ann6es. 

j- 

_ ..— 





1 

1 

Total, 


Substances 
j farinouse.s. 

Mclasses. 

Betteraves. 

Vins. 

Cidres. 

Marcs, 
Lies, &e. 

! Fruits. 

* Substances 
j di verses. 

j 

i 


Hectol. 

l 

Hectol. 

! Itoctot. 

Hectol. 

Hectol. 

Hectol. 

) Hectol. 

Hectol. 

j Hectol. 

1840-1850 

36,000 

40,000 

' 500 

1 

815,000 



| 891,500 

1858-1857 

69,000 

137,000 

300.000 


105,000 



671,000 

1865-18flP 

84,018 

346,640 

300,410 


553,983 


00.124 

! 1,344,614 

1870-1875 

108,483 

582,443 

313,771 


539,702 


46,011 

7,929 

1,501,070 

1870 

101,402 

710,670 

243,337 

545,994 

22,388 

70.227 

1.228 

1,709,175 

1877 

103,204 

042,709 

272,383 

157,570 

9,408 

50,191 

1,002 

5.790 

1.308.881 

1878 

180,469 

040,715 

331,716 

192,952 

9,822 

51,079 

978 

3,496 

1,117,227 

1879 

247,171 

723.031 

364,714 

102,051 

7.205 

30,831 

438 

5,118 

1,487,879 

1880 

412,585 

685,433 

429.878 

27.200 

3,317 

17,373 

624 

4,058 

! 1,681,008 

1881 

606,273 

685,040 

563,240 

34,324 

2,291 

24,321 

<W>3 

' 4,28!) 

1 1,821,287 

1882 

447,060 

703.989 

j 55(5,056 

21,902 

22,710 

9,829 

22,893 

713 

4,668 

1,760,663 

1888 

501,932 

750.637 

1 629,998 

8,088 

28,918 

1.408 

vm 

2,011,010 

188* 

485,001 

778,71* 

509,257 

36,251 

15,567 

43,206 

2.799 

4,009 

1,934,404 

1885 

5G7,768 

728,523 

405.461 

23,240 

20,908 

43,853 

7.080 

7,028 

1,804,514 

1890 

788,1163 

471.781 

683,088 

19,513 

28,000 

49,311 

4,424 

4,673 

2,058,250 

1887 

705,050 

451,826 

672,352 

82,750 

13,695 

41,372 

2,380 

25,796 

2.005,035 

1888 

794,526 

582,452 

654,700 

41,770 

12,933 

44,092 

4,010 

20,188 

2.182,483 

1889 

751,206 

559,911 

824,090 

42,140 

15,298 

43,881 

2,820 

6,557 

2,245,903 

1890 

645,255 

682,573 

800,982 

33,799 

4,803 

34,374 

1,160 

6,581 

2,214.527 

1891 

882,637 

838,045 

806,400 

51,133 

7,760 

37,748 

B.87S 

' 8,013 

2,208,119 

2,203,079 

1882 

300,335 

902,440 

854,329 

09,039 

13,589 

40,210 

4,348 

6,183 

1893 

457,877 

890,572 

801,099 

100,829 j 

44,761 

71,773 

28,222 

12.254 

2,47*1,387 

1894 

415,795 

817,525 

753,508 

161,000 

72,135 

77,274 

*29,011 

2,205 

3,329,113 

1895 

386,604 

846,403 

744,325 

61,202 

46.717 

62,592 

14,698 

3,907 

2,105,448 

1896 

416,530 

863,428 

544,087 

58,652 | 

53,759 

78,429 

6,051 

1,203 

2,022,13* 

1887 

484,637 1 

734,819 

798,484 

83,719 ) 

26,579 

79,909 

65,207 

6,311 

682 

mut 

1898 

883,566 1 

708,270 

897,542 

45,975 j 

, i 

9,352 

4,781 

7,767 

2A12A10 


* De 1840 a 1876, ce sont les mbyennes qu’on a indiquCes. 








































282 JOOBNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [Marehio.wos. 


Tableau No. 444. 

Subdivision des quantity d’alcool (alcooi pur ) soumises au droit de dtnaturation depuis 188S. 


Quantity# totales soumises & la denaturatiqn pendant les AnnCes 


Designation Ues Produits. 


! 1888. 


__ . ; Hectol. 

Verms. , o,782 

Alcoois blnncs pour l'Cclaircis- , 

sage des vernis. | 9.047 

Gnzogfetiea pour Pcclairage. 2.332 

pour le chauffago_ i 27,400 

Alconls destines a— 
la dissolution des coulcurs .... ') 

la chapellerie. I 

des usages scientiflque*. V 307 

la fabrication du celluloid et 
autre*. matiOres plaMiques... J 

Ether... . 43,675 

insecticides, aldehydes, alcaloidcs 
et autres produiis chuniques et : 

pharmneeutiques. 2,890 

Usages divers. 7 . 05 s 

Totaux. it'7,063 


1889. 

1890. 

1891. 

1892. 

Heel'd. 

9,619 

Hectol. 

12,470 

Hectol. 

11,781 

Hectol. 

10,876 

8.633 

2,613 

31,767 

7.870 

4.114 

37,310 

6,858 

6.U8S 

45,705 

6.152 

4.513 

62.509 

747 

432 

210 

377 

45,769 

30,961 

27.9015 

25.654 

2.383 

6.709 

3.362 

7.317 

2,559 

4.9M 

1,812 

4,i 21 

108,240 

109,842 

105,792 

101,047 


1893. 

189k 

1895. 

189(1. 

1897. 

Hectol. 

11,749 

Hectol. 

11,205 

Iiectol. 

11,845 

Hectol. 

12,448 

Hectol. 

13,133 

6,017 

4,ri*0 

63,702 

1.253 

1.398 

63,326 

856 

1.069 

69,601 

1,627 

2.310 

71,069 

1,713 

1,371 

79,040 

617 

2,219 

2,065 

2,450 j 

145 

685 

373 

22,178 

31,8:7 

30,032 

L 

£6,291 

2,215 

41,881 

2,607 

5.1*83 

2.672 
1,318 

5.2 H 
7.111)1 

5,279 

7.016 

4,812 

1,131 

100,939 

120,798 

134,240 

133,500 

116,529 


Tableau II. 

Kmploi de l*alcooi en 1899 et 1900 (alcooi pur). 

(Bulletin de statisque et do legislation comj-arce, juillet 
1901, page 46.) 


A nnecs 


Rcssources. 


Reuse igneiuents extraits des registres 
aihninistratifs. 

Fabrication indigene (bouilleurs de pro¬ 
fession) 

Substances farineuses. 

Molasses. 

- Betteraves. 

Vina. 

Cidres et poircs. 

Marcs et lies. 

Fruits. 

Substances diverses. 

Importation (liqueurs eomptOes & CO p. 
0/0 d’alcohol pur en moyenne). 


Renseignemcnts Habits par Evaluation 
et au sujet desquels VAdministration 
decline toute responsabiliti. 

Fabrication indigene (bouilleurs de 
eru) 

Vins. 

Cidres et poires. 

Marcs et lies. 

Fruits .. 


Total 


Re nseigne meets 

extraits des registres adtninistratifs. 

Quantities soumises au droit general de 

consonmiation . 

Quantity soumises 4 la diMiaturation ... 

Quantities converties en vinaigres . 

Quantity rejirdsentant les mauquants 
oouverts par la deduction chez les 

marchauds en groa. 

QuantitCs declares pour le rinalgrs. 

Quantity export^es (liqueurs comptGes it 

50 p. 0/0 d’alcool pur en moyenne). 

D6cbarges pour creux de route. 

D6 charges pour pertes, accidents, avaries. 


Dflctaarges it titre de deficits de rende- 

ment ou ddchets de rectification. 

Quantity en coura de transport, en 
transit, etc., A la tin de Pann^o. 


i 1899. 

1900. 

Hectol. 

Hectol. 

714,774 

667,493 

1,047,320 

61,689 

2,420 

13.107 

235 

1,54*4 

562,455 
796.675 
973.225 
97,353 
4.229 
14,895 
2,217 
856 

115,835 

112,150 

15,317 

17,340 

56,576 

2.743 

52,054 

42,814 

78,565 

30,390 

2,715,893 

2,768,418 

1.754,808 

216,015 

50,718 

1.782,891 

221,214 

54,514 

96,042 

21,304 

84,799 

44,401 

288,818 

3,666 

345,743 

3,369 

1,753 

***> 

5,386 

5,056 

35,489 

31,327 


Annees 



1899. 

1 

3000. 

Renseigncments Etablis par evaluation ct 
au sujet desquels V Ad minist ratit.n 
decline toute vesponsabilitE. 
Quantites cntiN-tTiunccs on franchise chez 

Hectol. 
60,029 j 

Iiectol. 

80,432 


Total ties emplois. 

2,554,691 ! 

2,655,636 

Difference* outre les rcssources ct lew 
empiois. 

160,702 ! 

112,782 


* Cette difference pout s’expliqucr par les variations qui se 
produisent dans rituportauce des stocks au coimnencenieiit et A la 
Ho de I’annce. 


Tableau 111. 

Subdivision des quantites d’alcool (alcooi pur ) soumises 
au droit de denaturatiun en 1899 el 1900. 


Designation des Produits. 

Annees. 

1899. j 1900. 


Hectol. Hectol. 

AIcools do cliauffage ct d’6elairage. 

- d’6claircissage. 

MatiCres plastiqucs (celluloid). 

Pnllodion. 

109,767 

1,287 

9,430 

123 

146 

1,918 , 
188 
74,263 
195 
492 
296 
210 
304 

125,648 

2,750 

7,198 

186 

123 

3,863 

166 

64,873 

496 

386 

62 

808 

413 

PrGsure liquide. 

Insecticides. 




Usages scientillques. 

Chloroformo. 

Chloral .. 

Chapel lerie. 


216,015 

2214214 



Bulletin de statistique et de legislation eompartte, juillet 1901. 
page 60. 


Discussion. 

The Chairman, before inviting discussion, reminded the 
members that nominations for the new Committee should 
be sent to the Secretary a fortnight before the Committee 
Meeting on April 6th. 

Mr. John C. Ummzy said the object of any effective 
legislation of this kind must be tho greatest good to the 
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greatest number, and be should add the greatest number of 
British subjects in a matter of this kind. They certainly 
looked forward to the legislation being imperialistic in its 
tendency. There could be no question, from the answers 
•which had been read to' the questions sent out by that 
Society and the Chemical Soction of the Loudon Chamber 
of Commerce, that everybody supported the principle of 
duty-free alcohol for manufacturing purposes, and, there¬ 
fore, there were only two questions to be answered : one. 
Would the revenue be affected? and the other, What British 
industry would be influenced ? He did not see that the 
revenue could be affected to any appreciable extent, because 
he imagined that the increased returns from the income tax 
and in other ways would abundantly make up for any little 
reduction there might be. So far as the effect on British 
industries was concerned, he Util not imagine any could he 
affected, except the distilleries, and after the facts which 
had been put before them as to the way the 5 d. per gallon 
went in supervision and so forth, and after learning that 
some distilleries only turned out 50,000 galls, or 00,000 
galls, per week, whilst in America, from works of similar 
size, there were turned out 300,000 galls., he should say that 
Hd. per gallon was a very excessive charge and amounted 
practically to a form of compensation. The sooner they 
recognised that the British distiller wanted compensation 
and did away with him, the more quickly, he thought, 
could they obtain the duty-free alcohol for manufacturing 
purposes. Looking over Mr. Chamberlain’s speech in the 
House of Commons on November 24th, 1902, on the subject 
of sugar bounties, he found one sentence which seemed to 
him to sum up their position with reference to duty-free 
alcohol. “ In considering the question of pecuniary advan¬ 
tage, they must not consider only a possible temporary 
advantage, lmt the permanent result; and in matters of 
economics, if they could agree ou a principle, they must 
accept that principle and act ou it, in spite of any 
question of expediency.” In this matter we had to consider 
our Imperial relations, and how we were being hampered 
and absolutely prevented doiag business with our own 
Colonies, and passing on to them German products. The 
matter of the protection of the spirit industry in this country 
must, in comparison, be held to be a very small matter. 
Personally he should like to see the whole matter of the id. 
differential duty thoroughly investigated, and he hoped 
Mr. Tyrer might live long enough—and he was glad to see 
him looking so well—to see his great aim effected, and 
duty-free alcohol broadly used for manufacturing purposes. 

Mr. Daviii Howard said there were one or two points 
to which he might allude. With regard to the id. a gallou 
duty, those who knew the margins on which manufactures 
were now carried on in the chemical trade would know that 
that id. might mean a very great deal. Again, in the list 
of cases in which they had no reason to hope for free 
alcohol being allowed, one was if methylated spirit could 
he used without serious disadvantage. To begin with, 
methylated spirit cost double what their spirit cost to 
Germans, and that was a pretty serious disadvantage, and 
if little details, trifles like that, were considered below the 
consideration of the Government, where was British trade ? 
Again, there was one very important point laid down in the 
memorandum, that on no account was this to be used for 
anything which might, could, should, or would be used 
for human food. He did not know what people did not 
use for food. Arsenic has unfortunately been largely 
used in human food, at least in beer, and largely used in 
human medicine. But one could hardly consider the 
manufacture of arsenic as coming within the category of 
food and drugs; yet really it would be one of the things 
for which free spirit could not, if wanted, be used. For¬ 
bidding the uso of alcohol for an enormous number of 
products took away a very large portion of the benefit 
from anyone except tho dye industry. He thought that 
was what was meant; that the dye industry was to have 
some advantage (not much), but nobody else was to have 
the slightest. Again, they had first to prove that, apart 
from their own pockets, which they were not supposed to 
consider for a moment—and it was evident that the Govern¬ 
ment did uot consider them—the industry was to be 
of immense national importance. How could one tell 


abont a new thing whether it was of immense national 
importance ? One conld not tell beforehand. It was 
arguing in a vicious cirole. One had first to prove it 
to be of national importance, by which time the Germans 
had got possession of the field, aud then one might use it 
when too late to take up the manufacture successfully. 
There was only one possible solution, and that was to have 
something like the German system. If alcohol were allowed 
to be used freely under the strictest supervision, such as 
would be sufficient for a gold-refiner—because one could 
not carry away spirit, as one eould gold, internally, and 
afterwards find it—if under such supervision one eould 
use alcohol, the use of alcohol beiog freely allowed, one 
might build up new industries ; but under the terms of the 
memorandum it did not seem very likely except in the 
dyeing industries. Again, there was the proposal, to which 
he could not see any objection, that articles should be 
manufactured and the duty paid when they came out of the 
bonded warehouse. A vast number of articles were made 
from spirit in Germany and a good deal of spirit was 
wasted in the process j all tho esters for instance. It was 
impossible to make them iu any other way. The only 
possible way would be to allow them to ho made free of 
duty, and pay the duty on the manufactured article. That 
was one of the points which might benefit other industries 
besides tho explosives and colour trades, hut unless a good 
deal more was granted than was shadowed forth iu the 
memorandum, it would do manufacturing chemists very 
little good. It would be another example of the fair words 
which they obtained from Parliament followed by foul 
treatment. 

Sir William Ramsay said he would only point out one 
thing which had struck him lately. They had hoped to 
conic under the new arrangement by which certain Institu¬ 
tions might claim to have alcohol duty-free for research 
purposes; hut on making inquiries it turned out that 
absolute alcohol wa» not to he obtained in this country. 
The distillers did not make it, it was all imported, and the 
excuse given was that to make absolute alcohol was a 
chemical process, and no distillery carried on any chemical 
process whatever. Therefore they had to buy rectified 
spirit and make absolute alcohol themselves. The question 
was, would they be allowed to start an alcohol still. He did 
not know, hut lie thought not; so that really the privilege 
was of very little use. They could buy their absolute 
alcohol in Germany, and that was all the advantage they 
got. He must thank Mr. Tyrer for his extremely interest¬ 
ing paper, which he hoped would produce a good effect. 

Mr. Grant Hoornu thought Mr. Tyrer had represented 
his paper as a record of things actually accomplished, and 
undoubtedly there was now at least the possibility of the 
use of undenatured alcohol for manufacturing purposes. 
With most things the difficulties at first appeared to be 
rather great, hut he had a strong feeling that time would 
show that by manufacturing iu bond the use of duty-free 
undenatured alcohol would be possible with the readiness 
and facility desired. W’ith reference to the remark of Sir 
William Humsay about the difficulty of obtaining absolute 
alcohol, he thought that when the demand was known 
means would be found to secure its production in the United 
Kingdom. He could not help thinking that there had been 
a little exaggeration of the difficulties which had hitheito 
existed with reference to the use of spirit, for from the 
figures put before them that evening it would be seen that 
the consumption of methylated spirit exceeded 5,000,000 
galls, annually, and there could be no doubt that although 
methylated spirit might cost a little more than the cheapest 
possible spirit, yet at the same time the additional cost was 
clearly not prohibitive, and the duty-free spirit it rendered 
available had been a very great boon, and had presented no 
very great disadvantage, in a large number of operations. 
With reference to the differential duty which had been 
spoken of, the object, of course, had been to secure to the 
home manufacturer who was put to any disadvantage 
through official regulations, some equivalent which wonid 
equalise matters for him in competition with the foreigner. 
In conclusion, he thought Mr. Tyrer would be satisfied in a 
brief time, if not immediately, that a great step' had beets 
taken in affording manufacturers, on the one hand, tho 
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opportunity to manufacture in bond from undenatured 
spirit, and, on the other, the freedom to suggest denaturing 1 
agents other than crude methyl alcohol, which, whilst pro¬ 
tecting the revenue, would render the denatured spirit more 
suitable than methylated spirit for their operations. 

Mr. Oscar Guttmasic said he could only emphasise 
everything Mr. Tyrer had said, since the necessity of 
having duty-free alcohol in connection with the manufac¬ 
ture of a large number of chemical products was growing 
day by day, the industry with which he had been connected 
for so many years in particular. Dr. Silberrad in his 
paper had given only a part of the case, and perhaps did 
not wish to say how much alcohol might be used iu the 
manufacture of explosives. The present solvent for 
smokeless powder in this country was acetone, but other 
countries saw no reason why a large portion of that should 
not he replaced by alcohol. At present they were obliged 
to erect drying houses for the purpose of drying the nitro¬ 
cellulose. Now the new cordite, introduced some time ago, 
required double the quantity of nitrocellulose, und, conse¬ 
quently, twice the number of drying houses. These houses 
were not free from danger—for some unaccountable) reason 
they sometimes caught lire ; in nine cases out of ten they 
burned quietly away, but in the one odd case they blew up. 
Sometimes, even when the nitrocellulose had been very care¬ 
fully handled, an explosion like that which recently occurred 
at Woolwich took place. When mixing nitrocellulose into 
cordite with all the latest and best improvements and every 
possible precaution, there still may be explosions like the 
two recent ones. Now, if they could eliminate the whole 
process of drying and could adopt the process used else¬ 
where, simply diluting the alcohol by the water contained 
in the nitrocellulose, pressing out the excess, and using 
the remainder as a component of the solvent, i.e., forming 
a mixture with the acetone, they would almost entirely get 
over the danger. Nitrocellulose moistened with alcohol 
was known to he very much less liable to go off by friction 
than dry nitrocellulose. At a rough computation, they 
could use betweeu half a million and one million gallons 
a year only in drying, and perhaps as much in dissolving. 
There were also other industries where, in a similar way, 
existing processes could be thoroughly transformed into 
paying ones and into safe ones, and such as might bring 
credit to this country, if they were only allowed to use 
the material best adapted for it. 

Mr. E. J. Millard said he was interested iu the exporta¬ 
tion of medicinal spirits and tinctures under drawback. 
His firm had derived considerable benefit from the new 
regulations, but it must not be assumed that they were 
attained at a single stroke. As a matter of fact, the 
Revenue department appeared to be feeling their way, and 
seeing to what extent they could safely allow manufacturers 
■to go. Regarding duty-freo spirit, they seemed to have 
now reached a stage that if they could only have a round¬ 
table conference with Mr. Tyrer, Mr. Leah, and possibly 
one other, some method might surely be hit upon by which 
•duty-free alcohol could he used generally. He considered 
the suggestion that individual application should be made 
in each case was most unsatisfactory. In the early days of 
the exportation of tinctures under drawback they were 
exporting articles, which their friends and neighbours had 
not received the privilege, for the simple reasou that they 
had not also applied for it nor probably even thought of it. 
That appeared to be a sort of favouritism, though quite 
•unintentional,and the same thing would happen if individual 
application was to be insisted upon. It was all very well to 
aay that manufacturers in this country should wake up, but 
when they were muzzled and tied with red tape, it was 
rather a difficult process to accomplish. They heard of 
manufacturers and workmen sending deputations abroad to 
see how thing* were done there, and he would venture to 
suggest that the Board of Inland Revenue might send a 
deputation of their inspectors to Germany to see how the 
manufacture of articles was carried on in bond. At any 
rate he was quite sure that a great deal of progress would 
be made if they grasped how easily facilities were afforded 
there, and how difficult they were here. They had only to 
glance at that part of the paper in which hfe was particularly 
interested to see the importance of this matter. With 


regard to the manufacture of chloroform. Iodoform, &o, 
that was made absurdly easy for the manufacturer -in 
Germany, but here there were no such facilities. He had to 
deal with an article which Mr. Hpoper, as a representative 
of the Inland Revenue, called “ a little dearer,” but which 
was practically 100 per oent. dearer than alcohol itself. 
They were much indebted to Mr. Tyrer for the excellent 
way in whioh he had marshalled his facts, and the over¬ 
whelming case he had made out for further concession 
regarding duty-free spirit. 

Dr. Silberrad regretted that he was precluded from dis¬ 
cussing the subject brought forward by Mr. Guttmann, 
referring to the use of alcohol in the manufacture of smoke¬ 
less propellants, in light of its effect on national defence, 
but could only state that Mr. Haldauo’s clause—and indeed 
the whole action of the Explosives Committee—were of a 
purely philanthropic nature. With regard to the question 
of research, Mr. Howard and Mr. Umuey had pointed out 
that “ it is useless to grant freedom for alcohol for research 
if freedom is not granted for alcohol required as the result 
of research.” This, iu bis opinion, was scarcely correct, 
since, in carrying out an investigation, say, on some dye¬ 
stuffs, chemically pure compounds mast be obtained and 
investigated before their nature could be understood; sub¬ 
sequently their derivatives investigated, and their method 
of manufacture worked up. This nil necessitated the use 
of pure alcohol as a solvent, if not actually as a reagent. 
When, however, the chemical constitution was understood, 
it would not be a difficult matter to settle on some suitable 
denaturing agent which would not affect the manufacture 
of the commercial product. In his opinion, this step was a 
great advance, and likely to lead to the permitting to use a 
wide series of denaturing agents suited to each special 
manufacture. 

Dr. Sc hi into Witz said he must say that the attitude 
of some distillers on this question was quite incomprehen¬ 
sible to him. He should have thought that if duty-free 
alcohol were allowed for industrial purposes, the distiller 
in this country would ultimately get a very great increaso 
of business and not the reverse ; and at all events he was 
protected by this differential duty of id. per gall, and surely 
he ought to be content with that. Rut if that were not 
sufficient compensation, or if at some future date this 
differential duty should be removed, there were materials and 
methods with which the distiller might work in future which 
would probably enable him to produce ultimately on lines 
quite as cheap as those on which the Germans worked. He 
might allude in this connection to a paper read before the 
Canadian Section and published in the Juimary number of 
the Journal, on the starch obtainable from the cassava root; 
from w hich it appeared that one could readily obtain starch 
from that root nt one-fifth the cost of that from maize, 
which, as they all knew, was the cheapest starch for spirit- 
producing purposes in this country. He did not suppose 
they could produce the cassava root in England, but in the 
great Empire of which this country was the centre there 
i wero large tracts in which it could be produced, and situated 
i as they were with regard to shipping, the raw material 
could he brought here at very little cost, and this in itself 
would be an opening which might Ire taken advantage of. 
Again, there was the agiicultural side of the question to be 
taken into account. The removal of restrictions on the 
1 alcohol trade might lend to the planting of potatoes or 
some other starchy plants in England or Ireland which 
would ultimately benefit not only the agriculturists, but 
industrialists iu every sense of the word, including the 
distiller- 

The Chairman said that in this country they had very little 
help from the State, and a good deal of pressure had "to be 
brought to bear on the Government before anything could 
be done. In other countries it was very different. For 
| instance, the German Emperor came over here in Novem¬ 
ber last, on a vigit to Sandringham, and whilst there he saw 
a chance of using alcohol in the manner that it was being 
! used in Germany. The Emperor wired over to Berlin on 
; Thursday, and on the Saturday morning he had one of the 
chief manufacturers from Berlin at Sandringham with a 
I full collection of appliances for the industrial use of alcohol. 

| One did not expect or get help of that kind in this country; 
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bnt those whopaid the cost of government had a right to 
claim some little assistance from the State. Again, there 
was an exhibition recently at Berlin of the products of the 
potato, and over the door there was this short sentence in 
German: “ There you sec what there is in the potato.” 
These were words which the Gorman Emperor used at the 
spirit exhibition a year or two before, and his words being 
affixed to the door of the exhibition formed a good adver¬ 
tisement for the whole industry. In Germany all classos 
helped to utilise the products of the soil. One talked here 
about bringing men back to the soil; but the difficulty was 
that they could grow nothing which was remunerative enough 
to enable farmers to pay a fair living wage. It was not the 
difficulty of a man finding work, but that the work was not 
remunerative. The Germans started from the right point 
of view, by making that work remunerative by hook or by 
crook. He thought Mr; Tyrer had rather underestimated 
our production of potatoes. In 1901 it came to 3,631,000 
tons, and in 1902 to 3,194,000 tons, the latter being a bad 
year. In the first year the crop averaged six tons to the 
acre, and in the second about five and a half tons. There 
was an enormous possibility of growing starchy matters, 
which could be converted into food or alcohol, on land in 
this country. The question was very much to the front 
just now, how to feed the population in time of war. If we, 
like the Germans, were using a large quantity of potatoes 
produced in this country, instead of the imported grain now 
being used for the production of alcohol, we should in time 
of danger have a large store of food without extra cost to 
the country. 

The following table showed the production of alcohol in 
various couutries, Germany being at the top and Russia 
second, while Great Britain was sixth in the list : — 

The World’s Production of Alcohol according to 
IT. Belirend. 


— 

Year. 

Mill ion Hectolitres 
I’ure Alcohol. 

1 

Germany. < 

1901-2 

•1*2* 

Austria-Hungary. 

1900-1 

2* 51 

Russia (in Europe). , 

1900-1 

4*04 

Franco. 

1900 1 

2* SO 

Italy. i 

1899 00 

0-18 

.Switzerland. 

1901 

ooa 

Belgium . 

1901 

0*H7 

Holland... ... ; 

1901 

o*»t; 

Great Britain. 

1900 

1-49 

Denmark. > 

1901 

0-17 

Sweden . ! 

1900-1 

0*23 

Norway .. 1 

Spain. 

1H99 

0*04 

y 

0‘1W> 

Rou mania. 1 

1900-1 

0*10 

United. States. i 

i 1901 

j 2-4* 

Total. 


. 19*50 


The rapid increase in the imports of German alcohol 
into this country, together with the unremunerative character 
of the alcohol industry here at the present moment, showed 
that our rivals were gaining ground. 

The use of duty-free alcohol for industrial purposes in 
other countries than Germany was on the increase, as was 
shown by the following figures :— 

Austria-JIungary. —In the year 1898—1899 there was 
used, free of duty, 6,548,816 galls, of 100 per cent, alcohol. 

France. —In the year 1901 the following quantities of 
denatured spirit were used for various purposes:— 

Gallons 
100 per cent. 


Alcohol. 

Lighting and heating . 3,000,110 

Varnishes and lacquer;... 206,083 

Cleaning and polishing. 63,84* 

Celluloid . 111,818 

Dyeing .. 16,3*6 

Collodion. 78,892 

Chemical and pharmaceutical products.. 80,882 

Ethers and explosives. 1,830,8*8 

Scientific purposes... 9,438 


5,884,430 


It was evident from the figures quoted in the paper that 
; Germany was forging ahead tremendously because of tho 
encouragement given. One point was always raised by 
i our authorities. They’said: “ If you give too many fiteilities 
for duty free alcohol there will be frauds on the revenue.” 
There might be to n slight extent j but he did not think 
they would be considerable; they were easily detected, and 
thu amount would be small in comparison with the revenue. 
He had taken the trouble to find out the number of convic¬ 
tions in Germany for frauds on the revenue, where there 
were such great facilities, and he found that in 1901-2 
J there were 84 persons convicted, and the amount of tho 
fines only amounted to 46,000 marks, or about 2,300/. He 
did not think they were more lenient there than elsewhere 
as regards fines in such cases, and that was in a county that 
produced 93,368,000 gallons of alcohol per annum. 

With regard to the scientific uses of alcohol, he really 
thought it was a great advantage to be able to use it, and 
he was astonished to hear from Sir William Kamsay that 
no manufacturer produced absolute alcohol in this country 
for the use of scientific institutions. It seemed to him there 
was a good opening for anyone going into the business. 
He did not think there would bo any frauds in the labora¬ 
tories, and if there were they would be soon found out. 
With regard to the interesting remarks of Mr. Guttmann as 
to tho use of alcohol, it was quite true that if they had 
alcohol available under reasonable restrictions for tho 
manufacture of explosives, it could be used in very large 
quantities, much larger even than Mr. Guttmann stated.' 
Twenty years ago he started the present method of making 
smokeless powder by indurating the grains, aud then used 
alcohol. He found it very expensive, so that it could not 
be generally utilised, and methylated spirit was not so 
suitable as pure spirit would have been. The Government 
did not then take it tip, but the French Government the 
next year adopted the invention and used it for military 
purposes. Twenty years later the English Government 
began to think that if we had alcohol duty free, it might 
he utilised in the making of explosives, a thing they might 
have done twenty years earlier, lie believed it was owing 
to the idea of using it for explosive purposes that tho recent 
facilities had been granted. Of course a great deal of the 
alcohol used in the process could be recovered. 

Mr. Tyhek, in reply, said this subject was so vast that it 
could not possibly be adequately treated even in two hours. 
He did not make any apology for exhibiting what he 
might call the revenue aide of the question and the 
| attitude of the authorities. He must say that ho was much 
: surprised at the ignorance of so many persons of the ques¬ 
tions involved. It was, after nil, comparatively eaay to 
have got at the facts. He became, consequently, imbued 
with the idea that it would be useful to treat this subject in 
the form of a resume of the whole subject, putting the 
! ease as fairly as he could, but having a strong bias in the 
direction of the free use of alcohol, so that their friends on 
; the negative side might not bo able to take a purely oppo¬ 
site view. He felt certain that a man of the attainments 
of Dr. Squire, who had himself overcome considerable 
! difficulties, could, with his knowledge and ingenuity, think 
out aud easily arrive at a plan, and arrange a method of 
; improving the existing arrangements consistently with 
| every necessary condition for conserving revenue. He 
wished it to he clearly understood that the whole basis of 
the attenuation charge, us stated in the paper, was in the 
language of a high offioial who had been good enough to 
; give him the benefit Of his corrections. Therefore, they 
; had, to a certain extent, an added value. The duty was 
j paid on tho alcohol which was ultimately produced; there 
surely could not be any very great difficulty in shortening 
j the processes, and securing practically continuous operations 
j instead of intermittent ones. 

So much was paid already on spirituous luxuries that he 
thought they might pay a little more. That was one way 
of securing some of the means to refund duty, both fiscal 
and differential; but these were points which doubtless 
would be discussed in joint committee; and probably at an 
| interview with the authorities, if granted. He once more 
bore emphatic testimony to the courtesy and ionsideration 
i of the Excise officials. As often said, this was a big subject. 
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and it was not improbable that papers would be read on 
special industrial uses, and different methods and experi¬ 
ences of spirit distillation in different countries. He again 
warmly acknowledged the help given by so many fur this 
paper, and especially that afforded by the Bxciso and 
Customs officials. 

Addendum. 

Dr. W. 8. SQiTinn, having an important engagement 
and being unable to remain for the discussion, writes as 
follows :— 

1 . The duty is not really assessed on the one gallon for 
every five degrees of attenuation. There is a margin of 
25 per cent, allowed. That is to say, 12| per cent. either 
way from this standard. So long as the distiller does not 
exceed this he is within the law. Usually he gets from 
ft to 8 per cent, more spirit than the standard, and if there 
is much deviation from this the Kxcise are put on the alert, 
so that this charge is really a sort of danger signal. 

2. As regards plant, there is no difficulty about a con¬ 
tractor putting up a plant for a distiller, and getting the 
residuals over a term of years in payment He (Dr. Squire) 
should, as a contractor, like to make such a bargain himself. 
It is roughly assumed by distillers that the residuals (draff 
and slummago) in a general way pay for the working of 
the distillery (coals and labour). This will vary a good 
deal according to local conditions. As a general rule this 
assumption is approximately true. Getting out the lactic 
aoid and glycerin is a little beyond the average distiller, but 
they have been got out in paying quantities. 'The Kxcise 
do not in any way interfere with the residuals. The distiller 
can do what he likes with them. 

3. The " mash-tun tax.” There is no such thing. The 
“ Maischraum-Steur ” is referred to, which concerns the 
fermenting vessel (technically in Great Britain called a 
“ wash buck”), not the mash tuD. It is a mistake which 
persons only imperfectly acquainted with the German 
language and the German spirit manufacture might easily 
make. As a matter of faol, there is no mash tuu in many 
of the German and American distilleries. The tax in 
question is raised on the number of hectolitres which the 
« wash backs ” (fermenting vessels) will hold, irrespective 
of the strength of the worts. The distiller tries to minimise 
this tax by getting as much as he can out of bis wash backs, 
and therefore brews his wort as strong as possible. The 
question of the “ Sehaumgiihrung,” or foamy head, has also 
to be considered. If the hack overflows the froth must not 
be collected and put, hence the distiller so brews his wort 
that the foaming ia reduced to a minimum, and thus allows 
the wash backs to be filled nearly to the brim. 

4. Dr. Squire does not think the distillers will be 
surprised at the idea of potato distilleries iu Ireland. For 
reasons too numerous to discuss now, the thing would 
not pay. 

5. Dr. Squire thinks one complained that maize, the 
principal cereal used by distillers, is not taxed. As a 
matter of fact, Dr. Squire writes, of the 193 distilleries 
mentioned in the United Kingdom, not more than 25 or 30 
use maize at all. The reason maize was excepted is that 
it is largely used as a cattle food in Ireland. There¬ 
fore the Irish members of Parliament claimed to have 


maize excepted. The Government, admitting to some 
extent the claim, assented. The exception did help the 
distillers using maize incidentally to a very small extent. 
They use 60 to Eft per cent, of maize j when yeast is made 
only 40 per cent. 

6 . On the statement that “ distilleries exist (in Germa^JjV 
in considerable number under supervision more striettmtt 
here," Dr. Squire regards that statement as “ pretty stiff." 
The facts are, there are, say, 15,000 distilleries in Germany. 
The duty, all told, amounts to elghteenpence a gallon. Is 
it worth while to keep an Kxcise official at each to collect 
such a revenue ? As tt, fact, there is absolutely nothing 
compared with what exists here. In a British distillery, 
producing, say, 20,000 to 30,000 a week, there are about a 
dozen Kxcise officers, under a supervisor, and these in turn 
are on duty night and day. Almost every cook in the 
place is locked by the Kxcise. Kven the fire-doors in pot- 
still distilleries are locked, and are opened only when all 
the worts of the “ period ” are collected and secured. There 
is nothing of this sort in Germany, A distiller, if in the 
country, is even compelled by law to build houses for the 
officers, hut the Government pays a small rent. 

Note by the author : — 

Dr. Squire’s comments are interesting and useful, but 
they do not destroy the substantial accuracy of the state¬ 
ments made in the paper on the authority of, in some 
instances, Kxcise manuals, Excise officials, and in others of 
German gentlemen acquainted with the practice and pro¬ 
cedure in Germany. When Dr. Squire reads his paper 
“ On British and American Distilleries,” an opportunity for 
discussing some of tbeso points may be presented.—T. T. 


At the forty-third annual meeting of the Associated 
Chambers of Commerce, held at the Whitehall Booms, 
London, on March Gth (Lord Avebury presiding), these 
combined resolutions were unanimously adopted, being 
spoken to by the President and Mr. T. Tyrer, iu the absence- 
of Mr. David Howard: — 

! London .—That in the opinion of this Association, it is 

desirable that the next Finance Bill should contain a clause 
to carry out the intention of section B of the Finance Act, 
1902, that British manufacturers of chemical and pharma¬ 
ceutical products may be afforded, under Excise supervision, 
facilities for using duty-free alcohol in cases where the 
finished product is not dutiable, and thus he iu a position to- 
compete with similar foreign manufacturers in the home 
market. 

Manchester. —That the provision of section 8 of the 
Finance Act, 1902, requiring the payment of duty on 
imported pure spirit for manufacturing purposes, at a rate 
equivalent to the difference between the Customs and the 
j Excise duty on spirit, adds about 50 per cent, to the 
original value of such spirit, and this addition places- 
r British manufacturers who use it in a position of serious 
disadvantage iu relation to their continental competitors, 
who are able to purchase it entirely duty-free, aud that 
j representations be made to the proper Government depart¬ 
ment with a view to the removal of this disadvantage. 
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I-PLANT, APPARATUS AND MACHINERY. 

English Patents. 

Gas or Vapour Separators. P. N. Hooper, London. 

Eng. Pat. 2697, Feb. 8, 1902. 

These separators are designed to remove lubricating oil and 
water from exhaust steam, on its way to the atmosphere, or 
to a condenser, feed-water heater, or purifier; also for drying 
live steam, or ammonia gas in refrigerating plant, Ac. I he 
separator is provided with a senes of perforated baffle 
plates, adapted V. reduce the velocity of the gas or vapour 
below that at which it is capable of holding matter in 
suspension.—B. A. 


Centrifugal Machinery or Apparatus for Steeping or Soak¬ 
ing, and Draining. [Treating Wool, Nitrating Gun- 
Cotton, #c.j J. B. Alliott, Nottingham. Eng. Pat. 
3177, Keb. 7, 1908. 


The perforated centrifugal basket of the machine is sur- 
rouuded by a casing, which will retain a sufficient quantity 
of liquid in the basket when it is stationary , and permit the 
liquid to flow from the basket under the action of centrifugal 
force when it is rotating. The casing take the form of a 
frustum of a hollow cone, &c., and rotates with the basket. 

—B. A. 


Drying; New or Improved Method of -. [Lacquered 

Articles, #e.] A. Junghans, Schramherg, Germany. 
Eng. Pat. 10,896, May 12, 1902. 

The articles under treatment are dried by exposing them to 
radiation from an electric arc-lamp, with or without the aid 
of heat. The method is said to prevent tbe formation of 
blisters. (See also under Fr. Pats., page 288.)—B. A. 

Drying Apparatus. B. C. Baughman, Washington, U.S.A. 

Eng. Pat. 20,742, Sept. 23, 1902. 

A rotary drying-drum formed with external drying-pockets, 
to which the material to be dried ii supplied, and with 
Internal hot-air spaces, which alternate with the pockets and 
are in communication with the interior of the drum. —B. A. 


Separating Apparatus [Coal Schists, Metalliferous Sands, 
a-c.1. G. C. Marks, London. From F. Blanc, Chambon, 
France. Eng. Pat. 14,828, June 24, 1902. 

A centrifugal apparatus in the form of a turbine, 
through which is passed the liquid with the matter to 
be separated. Each blade of the turbine is provided on 
it* internal or concave part with a projection and a cavity 
for retaining the heaviest particles and discharging them 
into a depositing chamber, the liquid with the lighter parts 
of the material escaping through the oentral hole of the 
turbine.—B. A. 


Filter f for Lighting-Gas, Liquids, 4"e.] with Uniformly 
Compact littering Material at Different Levels. 
J. Bister, Berlin. Eng. Pat. 19,644, Sept. 8, 1908. 

The filtering material i* packed between net-like “ gratings,” 
which extend over the whole width, of, the filter.. The bars 
or slabs of tbe gratings are preferably of triangular section, 


and are arranged so that they lie horizontally and trans¬ 
versely to the direction of flow of the gases, Ao., and also 
form obliquely ascending rows.—B. A. 

Distilling Liquids [ Water, §"c.] and Similar Operations / 
Process of and Apparatus for ——. H. H. Lake, 

London. From United States Distillation Co., Indian- 
opolis, U.S.A. Eng. Pat. 24,780, Nov. 11, 1902. 

See U.S. Pats. 713,297-8 of 1902; this Journal, 1902, 
1S23.—B. A. 

Exhausting Gases and Vapours, and Apparatus therefor j 

Improved Method of -. P. Schlitze. Oggertheim, 

Germany. Eng. Pat. 26,389, Nov. 29, 1902. 

One of two chambers or vessels, which are iexcommunica¬ 
tion with each other at the bottom and contain a body of 
sealing liquid, is connected by a non-return valve with the 
chamber to be evaouated, the other vessel being, by valves 
actuated automatically by a float, put alternately in 
communication with the vacuum chamber of an air-pump 
and the atmosphere. The sealing liquid is thus alternately 
sucked into and expelled from the second vessel, and 
produces in the first vessel a vertical reciprocating move¬ 
ment of a liquid piston, which sucks the gases or vapours 
from the chamber to bo evacuated, and expels them through 
a pressure valve.—B. A. 

Thermophores or Devices Employed for the Storage of 
Heat by Means of Liquefied Salts. I. Timar, Berlin. 
Eng. Pat. 26,411, Deo. 1, 1902. 

Sunflower seeds, Greek hay seed QFoenum Graecum ), or 
similar vegetable seedB containing viscouB substanoe* and 
a fat which will not affect india-rubber, are dissolved in hot 
water and mixed with the thermophore salt, e.g., sodium 
acetate, “ to the extent of about 6 to 7 per cent, of the 
whole bulk,” to remove the disagreeable odour of the salt, 
and to prevent the salt from injuring the india-rubber- or 
similar container during crystallisation.—B. A. 

United States Patents. 

Filter. J. Kost&lek, Prague-Vinohrady, Austro-Hungary, 
Assignor to Society Maaohinenbau - Aotiengesellschaft 
vormals Breitfeld, Danek and Co., A. S. S. D. Breitfeld, 
and D. I. Spol, Karlin, Bohemia. U.S. Pat. 709,712, 
Sept. 23, 1903. 

The liquid to be filtered is delivered by a series of hori¬ 
zontal pipes near the base of the filtering reservoir. The 
filtered liquid, after rising through the filter-bed, overflows . 
into a gutter surrounding the rim of the reservoir. A funnel 
under the reservoir and water injectors carry the filtering 
material discharged from the bottom of the reservoir to the 
top again.—J. W. H. 

Filter and Extractor Press. J. G. Crossman, Watford, 
Herts. U.8. Pat. 719,488, Feb. 3, 1908. 

Sn tag. Pet. 8898 of 1902 ; this Journal, 1902,8J»... . 

*—B. A. 
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Separating or Draining Liquids from Solid* / Apparatus 
f'or O. 8. Whwlwnght, Bristol, B.L u.S. Pat. 
'719,641, Feb. 6, 1908. 

Tax apparatus comprise* a vet provided with a falie bottom 
and a vacuum chamber beneath, a cylinder within the vat 
closely encircling a lifting-screw, and feeding-blades in the 
bottom of the tank beneath the screw. The lifting-screw 
and feeding-bladeB are rotated in opposite directions, a 
circular flange being provided near the bottom of the 
cylinder, to prevent the escape of the materials from the 
feeding-blades, and to guide them to the screw.—B. A. 

French Patents. 

Extracting Apparatus. Messrs. Egrot, Grangd et Cie. 
Fr. Pat. 821,577, April 22, 1902. 

Thx material to be extracted is fed by different devices 
into' a horisontal rotating cylinder provided with a number 
of vertical partitions forming compartments, and passes 
through specially-shaped openings from each compartment 
to the neat; the extracting liquid flows in the opposite 
direction through these compartments. Arrangements are 
described for making the process as complete as possible 
for volatile liquids.—J. W. H. 

Drying and Bleaching by Artificial Light. A. Junghans. 
Fr. Pat. 321,821, May 21, 1902. 

Laoquxbed articles, materials, &c. are submitted to the 
notion of light or other radiations of suitable wave length 
for the purpose of drying and bleaching. (See also under 
Eng. Pats., page 287.)—J. W. H. 

Coverings [Mica] for Steam Pipes, Boilers, frc. Mica 
Boiler Covering Co., Ltd. Fr. Pat. 321,845, June 5, 
1902. 

Tax coverings are made in sections to Ut the pipes, &c., and 
consist of an outer layer of flakes of mica cemented with a 
mixture of silicate of soda and acetate of lead, or of acetate 
of lead and lime, a middle layer of wood fibre, granulated 
cork, or similar material mixed with flake mica, and an inner 
layer of flake mica; tho entire mass being finally cemented 
by impregnation with a liquid containing silicate of soda, 
acetate of lead, and lime.—J. W. H. 

Oases i Liquefying — . G. Claude. Fr. Pat. 322,107, 
June 16, 1902. 

In apparatus for the liquefaction of gases, involving the 
obtainment of external work from expansion, a small portion 
of the gas issuing from the temperature-exchanger is imme¬ 
diately submitted to the temperature of the expanded gas, 
by means of a small supplementary exchanger, in one com¬ 
partment of wbioh the gas is liquefied under high pressure, 
liquefaction in the main expansion chamber being practically 
avoided.—E. 8. 

Flash for Holding Ethyl Chloride and other Volatile 
Liquids. H. Goetz. Fr. Pat. 828,141, May 80, 1902. 

A bottle in which the capillary exit tube u not joined to 
the main body of the flask, but is held by a metal cap which 
can be removed from the flask at will for cleaning^purpose*. 

II.—FUEL, GAS, AND LIGHT. 

Combustibility ; Limits of -. L. Pelet and P. Jomini. 

Moult. Sclent., 1908, 17, [784], 94—104. 

Tan authors define the “ limit of combustibility ” of a com¬ 
bustible substance as the instant at which combustion 
ceases. .... 

An extensive series of experiments is described, a large 
number of combustibles being examined, including sulphur, 
phosphorus, hydrogen, wood charcoal, benzene, coal-gas, 
and many other organic bodies, the method of westing 
being to ignite the body in a closed vessel, and, at the 
moment of extinction of the flame, to remove and analyse 
the gaseous products. 


The couelusions arrived at are that, for a certain com¬ 
bustible, burning under fixed conditions, the limit of 
combustibility depends on (a) the nature of the com¬ 
bustible t (6) the temperature of the flame produced; (c) 
the quantity of gaseous combustiblo introduced into the 
flame in a unit of time; (d) the temperature of the 
surrounding air; also, that only the temperature decides the 
chemical equilibrium between the combustible gas, oxygen, 
and the products of combustion. 

It was also found that the extinction of the flame 
depended, not ou lack of combustible matter, but on in¬ 
sufficiency of oxygen, or excess of the products of combus¬ 
tion.—T. F. B. 

Gas-Meters / Causes and Prevention of Premature Destruc¬ 
tion of Wet -. A. Albrecht. J. f. Gasbeleucht., 46, 

[6], 101—105. 

As the confining liquid for wet meters, the purest water 
obtainable, preferably boiled rain-water, should be used. 
Where the meter is liable to get frozen aud the use of a dry 
meter is excluded, glycerin solution, free from acid, should 
be employed. Neutral salts, such as common salt, chlorides 
of calcium and magnesium, are sometimes used to prevent 
the freezing of the liquid, and it is to the action of these 
that the corrosion of meters is generally to be ascribed. 
As the result of a number of experiments, which are quoted, 
the author concludes that ordinary metals suffer oxidation 
in pure water containing either oxygen or carbon dioxide; 
the fixed alkalis and their carbonates prevent the reaction ; 
but the chlorides, sulphates, and nitrates hasten it; whereas 
if aqueous glycerin be used instead of water in these experi¬ 
ments, the metals are almost entirely unaffected. Under 
normal conditions the effect of oxygen or carbon dioxide 
upon tbe metal of the meter is but slight, but in the pre¬ 
sence of solutions of neutral salts, which appear to act 
catalytically, an appreciable corrosion is brought about in 
a short time.—H. B. 

Oil - Gas; Best Temverature for the Production of -, to 

be Mixed with Acetylene and Compressed. W. Ilempel. 
Verhandl. d. Vereins z. Beford. d. Gewerbfleisses, 1903, 
39. Chem.-Zeit. 1902, 27, [11], Bep. 29. 

The author's experiments show that, for preparing oil-gas 
which is to be mixed with acetylene and compressed before 
use, the gasification of tbe < *il should take place at a 
temperature of 970° C. In this way an increase of 60 per 
cent, is effected in the yield of gas, and when the latter is 
mixed with acetylene and subjected to a pressure of 10 kilos, 
per sq. cm., a gas is obtained which has an illuminating 
power equal to that of oil-gas formed at lower temperatures. 
The hourly production of gas for each retort is, at the same 
time, increased by about 86 • 6 per cent_T. H. P. 

Acetylene ; Absorbed -. Engineer, Jan. 30, 1903, 112. 

It is known that acetylene can be dissolved in acetone, and 
that the solution so obtained, or acetylene itself, can be 
absorbed by a suitable porous substance. Tiie solution 
and the porous substance containing absorbed gas or 
solution, possess the advantage over ordinary acetylene 
of having for a given quantity of candle-power, a con¬ 
siderably smaller volume. In practice, the porous material 
employed, has a porosity of 80 per cent, by volume, t'.e., a 
vessel of 100 litres capacity when filled with this material, 
has still space left for the absorption of 80 litres of liquid and 
gas. This space is about half filled with 40 litres of acetone, 
and acetylene is then pumped in till the pressure reaches 
10 atmospheres, when the ves>el contains 10,000 litres 
of gas. By an order of the Secretary of State, dated 
April 10, 1901, acetylene compressed into porous matter, 
with or without the preeenoe of acetone, forms au exception 
to the main Order in Council prohibiting compression 
of acetylene to more than lOo ins. of water column, and 
may be used at a pressure not exceeding 150 lb. per sq. in., 
provided (a) the porous matter is similar to that of whieh 
a sample has been submitted to the Home Office; (6) it 
tills as completely as possible the space of the cylinder,; 
(c) its porosity does sot exceed 80 per cent.; (a) *«• ** 
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excluded from every j>art of the apparatus; (e) the tem 
peralure is kept from riling during compression i (/) the 
cylinder hoi been tested by hydraulic meant to a pressure 
double that at which it is intended to works and, if acetone 
be used, (g) the liquid docs not completely fill the pores of 
the substance employed. (See also this Journal, 1901, 
1196.)—A. S. 

Mantle* for Incandescent Gat Lighting ; Buming-off and 

Hardening -H. Drehschmidt. J. of Gas Lighting, 

1903, 81, [2073], 289. 

The Bdhlmann apparatus for burning-off and hardening 
mantles consists of a number of upright tubes (see figure) 



supporting wire-gauze frames of the shape of the mantles 
but of siightiv smaller diameter, and in length equal 
to about that of the impregnated, but ’not burnt-off, 
mantles. Gas at ordinary pressure is supplied through a 
horizontal pipe to the iuterior of these wire-gauze frames, 
and air at high pressure is supplied through another pipe. 
The mixture of gas and air is lighted outside the gauze, 
and the supply of gas is so regulated that the whole of the 
gauze frame is enveloped in a uniform thin sheath of blue 
flame. The mantles are smoothed out as usual, and each 
is put on one of the gauze frames, and the mixture of gas 
and air is then lighted. In order to impart sufficient 
hardness and strength to the head of the mantle, a gas- 
ring boiling-burner is let down by a lever arrangement 
immediately after lighting the mixture of gas and air, and 
its flame plays round the head of the mantle. The lever 
arrangement also sets in action a sand-glass, adjusted to 
the time required for shaping and hardening the mantle— 
usually two minutes. The hardened mantle is lifted ofl by 
a hook and the flame then extinguished.—A. S. 

English Patents. 

Cokei Plant far Manufacturing -. W. Kennedy, 

Allegheny, Pa., U.S.A. Eng. Pat. 1040, Jan. 14, 1902. 

The combinations include a hearth, one or more movable 
ovens arranged on same, a car with a movable side forming 
a bridge from the car bottom to the hearth, and means for 
shifting the oven and charge from the hearth to the car 
and back when empty* A series of such hearths maybe 
mounted in two rows, in which case the car run* on rails 
between them, and the hoisting mechanism is arranged on 
a carriage mounted on a bridge, which runs on rails 
parallel to the hearths. The line of ovens is provided with 
a gas-main, fitted with valves and movable connections to 
branches extending to the hearths. Heating flues are also 
provided.—C. 8. 


Fuel) Composition of Matter to be used with ——, to Aid 
in the Consumption of the Gates of Combustum thereof, 
and to Retard the Combustion of the fuel itself. E. L. 
Livingstone and W. A. Vaudercook, New York. Eng, 
Pat. 2838, Jan. 29, 1902. 

A 1 -owdkukd mixture of permanganate (of potassium, 
sodium, or ziuc), 3 lb.; sodium chloride, 72 lb.; hydrogen 
peroxide, 1 lb., and manganese dioxide, 1 lb., is mixed 
with sufficient water to sprinkle the fuel, in the pro¬ 
portion of 1 oz. of the mixture to each gallon of water 
required. The oxygen given off by the permanganate, 
facilitates the combustion of the gases liberated by the 
fuel, whilst the chlorine from the salt restrains the too rapid 
decomposition of the permanganate. The hydrogen from 
the hydrogen peroxide also assists in completing the com¬ 
bustion of the gases; and the manganese dioxide affords a 
supply of oxygen after that from the permanganate has 
been all consumed.—C. S. 

Briquettes or the like, and the Manufacture thereof A. J. 
Browning and H. Musgrove, Croydon. Eng. Pat. 4779, 
Feb. 25, 1902. 

In order to make a briquette free from an excessive propor¬ 
tion of tar, and at the same time facilitate the distribution 
of the smaller quantity of tar through the mass of the 
product, the powdered fuel is saturated with water (about 
12 per cent, by woight), then mixed with not more than 
10 per cent, of tar (referred to the moistened fuel), pressed 
iuto moulds, and dried without heat.—C. S. 

Peat and like Materials; Manufacture of Plastic Objects 

from -. N. Reif and E. von Rcibnitx, Wunstorf, 

Germany. Eng. Pat. 22,016, Oct. 9, 1902. 

Tint peat is impregnated with binding material (e.g., a 
mixture of tar, oil, aud resin) hy means of a spraying 
apparatus, and then treated with an oxidising agent 
(sulphur chloride, nitric acid, &c.), also applied in the 
torm of spray, or vaporised by means of hot air to increase 
its oxidising effect. The apparatus consists of a centrifugal 
machine, fitted with a series of plates for regulating the 
automatic emptying of the casing of the machine, and also 
provided with a spraying device.—C. S. 

Bunsen Burners; Impts. in or relating to -. J. A. 

j Smith, M. Dick, and 1). C. Dick, Kilmarnock, N.B. 
Eng. Pat. 3538, Feb. 12, 1902. 

| To adapt Bunsen burners for use with acetylene and car- 
buretted mixtures thereof, the inventors prevent the over¬ 
heating of the gas before combustion, by inserting between 
the metallic nozzle and the metallic base an intermediate 
tube, about an inch long, made of non-conducting material, 
such as asbestos. Ferules are provided on the metallic 
portions of the burner, and to these the non-conducting 
portion is attached by means of clamps, which are con¬ 
nected by one or more bridges of metal or other suitable 
| material, attached iu such a way as to bo insulated from the 
i metal of the burner.—C. S. 

i 

| Vapour-Burning Apparatus. A. Kitson, London. 

Eng. Pat. 23,458, Nov. 19, 1902. 

Thk chief features of this apparatus include a vertical 
! vaporising tube, arranged toextend upwards into the mantle, 
closed at iu lower end, and enclosing a tube or passage 
which leaves a narrow space for the incoming oil, so that 
the latter is compelled to pass between this tube and the 
vaporising tube and then pass downwards through the 
internal tube into a mixing chamber, which receives a 
supply of air from outside aud opens iuto a surrounding 
condensing chamber communicating with the burner. The 
spaee through which the incoming oil passes is provided 
with wire gauze or a bundle of wire for collecting any 
deposited earbou and preventing it from settling on the 
vaporiser.—C. S. 

Gas Testing i Improved Argand Burner for —— . W. 
Grafton. Eng. Pat. 22,873, Oot. 21, 1902. XXU1., 
page 819. 
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Furnace Gates; Desulphurising and Purifying —. 
E. Follacsek, Buda-Festh. Eng. Pat. 4628, Feb. 24, 1902. 

Ten to 15 parts of sawdust, 80 to .15 parts of uon-eaklug 
coal, 20 to 25 parts of caking coal, 80 to 35 parts of brown 
coal and peat are mixed with about 12 parts or caustic lime, 
using a quantity of water equal in weight to the weights of 
the combustible materials in the composition. The product 
is moulded into briquettes, and exposed to the air until the 
lime is converted into carbonate. The briquettes are then 
disposed in a furnace as vertical partitions, or as a bridge 
at the rear of the furnace chamber; when, on ignition, the 
more combustible constituents burn out first, leaving a 
porous residue of lime which is claimed to absorb the 
sulphur Bcids, the “ carbonic oxide,” and the smoke pro¬ 
duced by the combustion of the rest of the iuel, which would 
otherwise issue from the shaft and contaminate the air of 
the neighbourhood.—F. H. L. 

Carburetting of Gas, and Apparatus therefor. J. Grzy- 
bowski, Eixdorf, Germany. Eng. Pat. 25,425. Nov. 19 
1902. 

A carburetter in which the gas is treated by bubbling it 
through a volatile hydrocarbon liquid. The end of the 
pipe, covered with a perforated thimble, that leads the gas 
down into the liquid, is provided with a float, so that the 
pipe rise* or falls automatically with the level of the liquid. 
A by-pass pipe may be provided to enable non-carburetted 
gas to he mingled with the carburetted gas issuing from the 
apparatus.—H. B. 

Acetylene Gat ; Machines for Producing -. J. and 

J. Law, Arbroath, Forfarshire. Eng. Pat. 7618, April l, 
1902. 

A contact apparatus to which the supply of water is 
governed by the holder-bell movements. The carbide is 
held in a pair of horizontal vessels with manholes at one 
end, the cross-bars holding the manhole-covers in position, 
being incapable of movement until a lever has been raised 
which closes the water-inlet to, and the gas-outlet from, the 
deoomposing-vessels.—F. H. L. 

Carbide of Calcium Cartridges. T. H. Lewis, London. 
Eng. Pat. 5954, March 11, 1902. 

A " cartridge ” or closed receptacle for carbide intended 
for use in portable acetylene lamps, having a lid carrying a 
central vessel filled with purifying material, through which 
the gas is forced to travel before it reaches the burner. 
Eng. Pat. 22,389, 1899, is referred to.—F. H. L. 

United States Patents. 

Briquettes ; Manufacture of -. E. S. Meade, Phila¬ 

delphia, Assignor to North American Fuel Company, 
Camden, N.J., and Philadelphia. U.S. Pat. 719,830, 
Feb. 8, 1903. 

See Eng. Pat. 11,864 of 1902 ; this Journal, 1902, 1020. 

-B. A. 

Regulating and Controlling the Supply of Gas and Air to 

Furnaces i Device for - . D. Turk, Kiesa, Germany. 

U.S. Pat. 717,640, Jan. 6, 1903. 

A dome capable of rotation on a vertical axis, brings 
openings under it into direct communieation with the supply 
of gas or air, according to its position.—J. W. H. 

Gas Process. O. Oppelt, New Albany, Ind., Assignor to 
P. N. Clarke, Louisvide, Ky.. and J. H. Srotsenburg, 
New Albanj. U.S. Pat. 719,360, Jan. 27, 1908. 

Bituminous shale is heated strongly enough to remove the 
hydrocarbons and eoko the oil, thus rendering the shale 
porous, and also to decompose superheated steam, which«fo 
now introduced to the mass. The water-gas so generated 
is caused to mix, while still hot, with the hydrocarbons 
resulting from the first heating.—T. F. B. 


French Patents. 

Peat, Conversion of -, into a Non-Fibrous, Compact 

Substance for Use as fuel. J. O. Green and H T 
Martin. Fr. Pat. 821,983, May 10, 19C2. 

Dried peat is passed through a breaker, and then moulded 
and compressed by forcing it through a pipe by means of 
a rod or rotating plunger, the heat generated by the friction 
being sufficient to liberate the bituminous or pitchy con¬ 
stituents, and form the powder into a compact mass._C. S. 

“ Calorigene ”: A Product for Facilitating the Com¬ 
bustion of Fuels. E. Leteneur. Fr. Pat. 322,080 
June 14, 1902. 

A mixture is prepared in about the following proportions 
(which refer to 10 tons of the fuel to be improved) : Mineral 
oil. J kilo, ; naphthalene, 1 kilo, j sodium chloride, 2 kilos. t 
potassium nitrate, J kilo.; nitric acid, kilo.; driers, 
i kilo.; the three first-named being heated in a pan, and 
well stirred up with the potassium nitrate and nitric acid, 
followed by the driers. The heat is continued for about 
20 minutes, and the powdered product is paeked iu boxes 
containing sufficient to treat one ton of fuel. For use, the 
powder is mixed with 9 galls, of water per box, and is 
sprinkled over the fuel. The proportions may be modified 
to suit any particular class of fuel.—C. 8. 


“ Riccocarbone ”A Binding Material for Fuel. L. 
Charlter and T. J. Lambert. Fr. Pat. 322,299, June 20 
1902. 

Co a r, tar, or other hydrocarbon, is distilled up to 270°— 
810° C. in a retort fitted with stirrers, and. the fire being 
extinguished, solid or liquid resin is added when the tem¬ 
perature has receded to 300° C. Freshly slaked lime (or 
other suitable alkaline earth) is next incorporated with the 
mass, either in the retort or in a separate mixer, at a tem¬ 
perature not lower than 200° C., provision being made for 
preventing waste in the event of the mass frothing over. 
The cooled mass is finally discharged into a storage vessel 
to set hard. 

The method is claimed to differ from others, in the 
suppression of the use of electrified air or any preliminary 
treatment of the resin or lime; in the use of alkaline earths 
other than lime ; in the recovery of distillation products, 
and in the use of the final product in a solid, not liquid 
state.—C. S. 

Gases and Vapours of Combustion under Pressure ; Pro¬ 
cess and Apparatus for Producing -. K. Schultze. 

Fr. Pat. 321,800. April 30, 1902. 

A process and apparatus for generating steam and com¬ 
bustion-gases under pressure, in which fuel is burned with 
compressed air in a closed vessel, and the heat of the gases 
is imparted to the water in a boiler, first by leading them 
through the boiler tubes and then by passing them directly 
into the water within the boiler. The fuel chamber of the 
apparatus stands within a closed cylindrical compartment, 
the water-jaoket of which forms the lower part of the boiler. 
The fnel chamber is isolated from the inner wall of the 
water-jacket by an annular air-space, to prevent rapid with¬ 
drawal of heat from the burning fuel and the resultant 
incomplete combustion. Compressed air is admitted 
beneath the fuel; the hot gases pass up through the boiler 
tubes iu the upper portion of the boiler, are then led down 
a pipe and admiited to the lower part of the water-jacket, 
whence they rise through the water and mingle with the 
steam produced, in the steam-chamber of the boiler. The 
mixture of steam and hot gases is used for driving a steam 
engine, part of the power being uset^ to work the pump 
which supplies the compressed air.—H. B. 

Gat, Illuminating t Process for Manufacture of 
W. J. Dibdin and H. C. Woltereek. Fr. Pat. 322,822, 
May 5, 1902. 

See Eng. Pat. 19.152 of 1901; this Journal, 1909, 1127. , 

—H. B. 
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Cyanogen Liquors obtained, m the Manufacture of Illumi¬ 
nating Gas i Process for the Treatment of -, i» the 

Cold. Guillet. Fr. Vat. 822,170, Jane 16,.1>02. VII, 
page 997. 

Incandescence or Vapour Burners. The Flameless Gas 
Light Co, Ltd. Fr. Pat. 822,098, June 11, 1902. 

Aia, slightly carburetted, is supplied to a burner, the bead 
of which is partly or entirely filled with a number of small 
tubes, preferably 0'8—9 mm. in diameter, so as to divide 
the vapour into a number of ourrents. The tubes may be 
replaced by sheets of corrugated metal.—C. S. 

Incandescence by Gas; New Process of —, obtained by, 
the Use of Artificial Filaments containing Hydrated 
Oxides, resistant to Moist Atmospheres. A. M. l’laissetty. 
Fr. Pst. 321,803, May 2, 1902. 

Artificial filaments obtained by the cuprammonium, col¬ 
lodion, or other processes are impregnated with a solution 
of suitable earths, dried, passed through a bath of ammonia 
to convert the salts into the hydrated oxides, washed, and 
dried. The passage of the filament through the ammonia 
bath is said to render it resistant to moist atmospheres. 
(See Eng. Pat. 20,747, of 1901 ; this Journal, 1902, 1389.) 

—H. B. 

Incandescence Mantle [Fairtc]. La Sociltd A. Michaud 
et Mttyls. Fr. Fat. 322,232, June 18, 1902. 

A mantlk fabric so knitted as to have vertical ribs on the 
interior and rounded meshes on the exterior.—H. B. 

Incandescence Mantle having an Unsewn Top. 

A. H. Chenier. Fr. Pat. 822,258, May 23, 1902. 

Tub impregnated and dried fabric, cut to the length for one 
mantle, is slit down a short distance at opposite points at 
the top ; each of the flaps thus formed is then folded down 
over a piece of stout asbestos thread and is stuck down to 
the body of the mantle by means of “ fixing ” or adhesive, 
to enable the asbestos threads to be tied together and the 
mantle to be turned outside in. The head thus formed is 
free from the holes produced by the usual process of sewing 
the thread through the fabric.—H. B. 

Mantle Fabric j Continuous Process of Impregnating and 
Drying. A. U Chenier. Fr. Pat. 322,259, May 23, 1902. 
The cylindrical mantle-fabric is continuously and succes¬ 
sively impregnated with a suitable soluiion, wrung out by 
passing between two rollers, and dried by circulation in a 
current of hot air_H. B. 

I1I.-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

Pitch, Asphalt, and Simitar Materials ,- Determination of 

the Melting Point of -. G. Kraemer and C. Sarnow. 

Chem. Ind. 1903, 26, [3], 55—57. 

The methods hitherto in vogue for determining the melting 
or softening point of a coal-tar pitch do not give trustworthy 
results. The authors have devised the following process, 
which finds general employment in the German tar 
industry. 

A quantity of about 25 gras, of the pitch under investiga¬ 
tion^ is melted in a small beaker in an oil-bath at about 
150° C., the pitch forming a layer about 10 mm. thick. Into 
this is dipped au open-ended glass tube 10 cm. long and 
6 — 7 mm. internal diameter. On removing the tube, the 
upper cud is closed by the finger, and the pitch is allowed 
to solidify in the tube whilst it is held horisontally and 
rotated. When the pitch has set, the portion adhering to 
the outside is removed, and the length of the column inside 
the tube will be about 5 uuu. On the top of this is poured 
5 grma. of mercury, whioh is most conveniently measured 
out in a small tube provided with a mark. The tube con¬ 
taining the pitoh and mercury is then suspended in a beaker 
water resting in another beaker also full of water. 

The inner beaker also contains a thermometer, the bulb 
of which stand* « the same level as the pitch. The outer 
beaker is heated with a small flame, and the temperature 


at whieh the mercury falls through the layer of pitch is 
noted aa the melting or softening point of the latter. As 

will be seen from the figure, 
I several observations can be 

1 made at once. With sub- 

[ stances which soften above 

9o 3 C., the outer beaker 
is filled with paraffin or 
paraffin oil and the inner 
with saturated brine or 
magDesium chloride solu¬ 
tion. The melting points 
found are some degrees 
lower than those given by 
existing methods. They 
depend to a certain extent 
on the diameter of the 
tube, the thickness of the 
layer of pitch, and the 
height of the mercury 
column. If, however, the 
same quantity of mercury 
(5 grms.) be taken, the 
somewhat larger diameter 
of the tube is compensated 
for by tho smaller height 
of the column of meraury. 
Tho thickness of the 
column of pitch does not, 
within limits, affect the 
result. A layer of pitch 
5, C, and 7 mm. thick 
softened at 61°-ft, 60°-5, 
and G 1°-5 C. respectively. 

The figures show that 
the method can be em¬ 
ployed for comparative 
testings, and is in many 
ways preferable to the 
older method.— 1*. A. L. 

Tar-Hydrocarbons; Auto-oxidation of some ——. 

M. Weger. XXIV., page 322. 

Creotote ; Rapid Determination of Phenol in -. 

K. Michonneau. XXIII., page 320. 

Colophony in Naphthalene; Qualitative Detection of Small 
Quantities of -. R. Hodurek. XXIII., page 320. 

English Patents. 

Naphthalene and Anthracene which come from the Distilla¬ 
tion of Tar; Crystallisation and Immediate Separation 
from the Mother Liquid of Products to be Crystallised, 

particularly applicable to -. E. Fouroy, Corbehem, 

and G. Buire, Courchelettes. Eng. Fat. 24,834, Nov. 12, 
1902. 

The liquid (naphthalene- and anthracene-oil) is kept stirred 
in a double-walled cylinder, from which it descends through 
a pipe on to the outer surface of a rotating drum, cooled 
internally by water i the crystals are detached by means of 
a scraper from the outside of this drum, and are removed 
to a rotary separator or filter press.—T. F. B. 

Pyroligneous Acid ; Purifying and Concentrating —. 
W. F. Thompson, Loudon. From G. Glock, Berlin. 
Eng. Pat. 28,596, Deo. 27, 1902. 

Sodium bisulphate is added to erode pyroligneous acid, and 
the solution, after heating, is freed from the tar which 
separates, and is fractionally distilled. An equal fresh 
portion of the acid may then be added to the residue in the 
retort, and after separation of the tar, be distilled as before. 
Thus, the process may be repeated as often as desired with 
the original quantity of bisulphate. The distillates are 
further treated in the same meaner, and corresponding 
fractions distilled together, to obtain strong acetic acid. 

-E. 8. 
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French Patents. 

A sphalt Composition ; Manufacture and Use of -. 

V. J. Warren. Fr. Pat. 821,574, April 22, 1902. 

See Eng. Pat. 9382, April 22, 1902 j this Journal, 1902, 
1233.—J. W. H. 

Asphalt i Manufacture of Artificial - . R. Hermes. 

Fr. Pat. 322,288, June 20, 1902. IX.,page 299. 

Petroleum ; Continuous Distillation of Light ——. 

J. Fischer. Fr. Pat. 322,187, June 18, 1902. 

The oil ia passed into a vertical cylinder containing a flat- 
topped perforated steam pipe, discharging steam through 
the superincumbent constant layer of oil. The incoming 
oil spreads out on the surface of the existing stratum, and 
as the descent of the column of oil is gradual, the light coa- 
stituents are removed by the steam in a continuous manner. 
WlieTe the liquid under treatment ia unsuitable for distilla¬ 
tion by direct steam, the perforated pipe is replaced by 
a heating body, traversed by tubes and heated iu any 
convenient manner.—C. S. 

Petroleum and Volatile Hydrocarbons ; Continuous Recti¬ 
fication of —— . E. A. Barbet. Fr. Pat. 322,265, 
June 7, 1902. 

The crude oil is passed through a series of heaters and 
column stills, fitted with condensers and means for collect¬ 
ing and retailing the various fractions, the light oils being 
eliminated first, then the burning oils; and finally, the heavy 
oils are cracked, and the fractions separated in a column 
apparatus. Means are adopted for utilising the waste heat 
from one part of the apparatus in other parts thereof. 

—C. S. 

IY.—COLOURING MATTERS AND 
DYESTUFFS. 

m-Tolidine. fr. Scbults and G. Rohde. Zeits. fur 
Farben- u. Textil-Chtm. 1, [21], 56"—568. 

This body can be made by the usual reactions employed 
fpr the production of ordinary o-tolidine, but because it is 
more difficult to make, and does not yield cotton dyestoffs, 
its technical interest has been but slight up to the present. 
The authors prepare it from commercial m-nitro-toluene, by 
reducing the latter with sine dust and caustic soda in 
alcoholic solution. The resulting hydrazo compound 
undergoes the usual molecular change on warming with 
hydrochloric acid. The hydrochloride of the m-tolidine is 
purified by dissolving it in water, and reprecipitating with 
concentrated hydrochloric acid. The yield is stated to be 
80 per cent, of the theoretical. The free base obtained by 
decomposing the hydrochloride with canstic soda, and 
extracting with ether, is a crystalline substance melting 
at 87°—88° C., and not coloured by ferric chloride. 
The picrate melts at 225° C. The tetrazo compound with 
naphthionic acid is coloured orange-yellow, that with 
l-naphthol-4-Bulphonic acid (Neville and Winther’s acid) 
is red ; they have but little affinity for the cotton fibre. 

—L. G. B. 

Sulphonic Acids of Aromatic Bases ; Practical Modifica¬ 
tion of the Technical “ Baking Process ” for the 

Production of -- A. Junghahn. Chem. Ind., 1903, 

20, [3], 57—59. 

The so-called “ baking process,” which is employed techni¬ 
cally for the manufacture ot sulpbanilic and naphthionic 
acias, consists in heating the acid sulphate of aniline or 
a-naphthylainine in flat trays to 200°—280° C. The author 
has modified this process iu the case of a-m-xylidine, by 
beating the acid sulphate to 160°—220° C., and blowing a 
current of air or carbon dioxide through the fused salt for 
about li hours, until a dry powder is obtained. The 
product consists of almost pure a-m-xylidine-5-eulphonic 
acid, which appears to be formed directly without any 
intermediate compound (see also Ber., 35, 3747; this 
Journal, 1902, 1448). Acid aniline sulphate is converted 
by the same process in 50 minutes into sulpbanilic acid, the 


crude acid so obtained being white iu colour. In the case 
of dimethylaniline, the reaction takes about 4| hours, the 
product being the p-sulphonic acid, whereas the ordinary 
method of sulphonation with fuming sulphuric acid, yields 
the technically important (for Rbodamine) m-acid. With 
bases which are only sulphonated with difficulty, it is 
advisable to pass the curreut of gas through the salt in 
vacuo. The new process has the advantage over the old 
in being more rapid and yielding a purer product. 

—T. A. L. 

p-Sulpho-anlhranilic Acid; Preparation of -. Kalle 

and Co., Biebrich a. Rh. Ger. Fat. 188,188, Nov. 20, 
1900. 

Claim is made for the treatment, in the hot, of tho nitro- 
toluenesulpbonic acid of the constitution CH 8 :N0 2 :S0 a H =■ 
1:2:4, with cau,tic soda solution, by which means the 
sodium salt of the cot responding sulpho-authranihc acid is 
obtained. The free acid yields a diazo compound, which 
combines with phenols and amines giving azo dyestutts 
having a decided mordant character.—T. H. P. 

Indole Dyestuffs. M, Freund and G. Lebach. 

Ber., 1908, 30, [2], 308—809. 

Aldehydes condense with methyl-ketole in equimolecular 
proportions, and when the products are gently oxidised, 
dyestuffs are produced. The leuco compounds probably 
have the constitution— 

/\—, C:CHli 

w C - CH * 

N 

Condensation of 1 mol. of aldehyde with 2 mols. of 
methyl ketole also takes place, and compounds of the 
character shown in the following table have been 
obtained:— 


From 


o-Nitrobenzaldehyde 

p-Nitrobenzaldehyde 

o-Chlorobenzaldehyde 


m-Hydroxybenzalde- 

liyde. 

o-Chloro-p-d i methyl - 
aininubonzaldehyde. 

p-Dimethylammo- 

benzaldebyde. 


1 mo), of Aldehyde, 1 mol. of Aldehyde, 
and 2 mols. ot Ketole. and 1 mol. of Ketole. 


Yellowish needles, 
m. pt. 244°. 

Yellow prisms, 
m. pt. 2S8°. 

White needles, 
m. pt. 240°. 


Yellowish crystalline 
compound, 
m. pt. 222°. 
White needles, 
m. pt. 238°. 


White prisms or 
needles, m. pt. 228°. 


(Hydrochloride) 
light brown flakes. 
Crystalline yellowish- 
brown compound. 
(Hydroohloride) 
light brown plates, 
m. pt. 194°— 195°. 
(Hydrochloride) 
yellow-brown plates, 
m. pt. 222°. 
Yellowish crystalline 
compound, 
m. pt. 282°. 
Yellow-brown 
amorphous 
compound. 


—J. MeC. 

Sulphur Dyestuffs ; Vidal’s Process for Producing -, 

by Means of Sodium Sulphide and Sulphur. R. Vidal, 
Monit. Scient., 1903, 17, [734], 113. 

The author points out the difference between his process of 
preparing sulphur dyestuffs and that of Croissant and 
Bretonniere. He states that there is no general method for 
the production of such dyestuffs by heating organic com¬ 
pounds with alkali sulphides, the reaction depending eiftirely 
upon the nature of the iuitial substance. 

Vidal’s process depends on the formation of substituted 
aminodiphenylamines, and it will not work with the fatty 
and aromatic compounds used by Croissant and Bretonnikre, 
since they do not contain groupings giving rise to the 
formation of such compounds. 

The processes are quite distinct, for whereas in Vidal’s 
process the alkali sulphide is used in conjunction with 
sulphur, to form the unstable intermediate compounds, 
which are converted simultaneously into the dyestuff. 
Croissant and Bretonniere require the use of alkali with 
sulphur to obtain (heir thiophenic derivatives. 
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The author Hates that he merely introduced the use of j 
sodium sulphide and sulphur for the reduction of aso- and 
nitro-compounds as a technical method for carrying out j 
the whole prooess in one operation, thus avoiding loss in i 
isolating the intermediate compound.—T. F. B. j 

Brasilia and Hematoxylin. J. Herxig and J. Poliak. 

Ber., 1908, 36, [2], 898—400. 

Whim fl-trimethylbrasilon in dilute alcoholic solution is 
warmed with hydroxylamine hydroehlorido, 8-trimethyl- ; 
brasilon oxime, C„H ls Oj : NOH, is produced, and can be 
recrystallised from glacial acetic acid. When boiled with 
acetic anhydride and sodium acetate, it gives a monoacetyl 
derivative, which crystallises from alcohol and melts at 
179°—182° C. 


FeENOH PaTINT. 

Indigo Dyestuffs ; Substituted —. Cie. Par. de Coui. 
d’Aniline. Pr. Pat. 322,198, June 17, 1902. 

Tin dark yellowish-orange compound formed by acting 
with bromine on starch, when ground with indigo or its 
homologous, gives np half its bromine, yielding a brominated 
indigo, the remainder of the bromine being converted into 
hydrobromic acid, from which the bromine can be regene¬ 
rated.—T. A. L. 


V.-PREPARING, BLEACHING. DYEING, 
PRINTING AND FINISHING TEXTILES 
YARNS. AND FIBRES. 


Monobromotrimethylbrasiiin is stable in presence of 
alkalis, and is oxidised by chromic acid to monobromotri- 
methylbrasilon, which melts at 225°, and gives a mono¬ 
acetyl derivative which melts at 271°—274°. 

By somewhat modifying Perkin's nitration process, di- 
nitrotetramethyl hematoxylon has been obtained. Ten 
grams of the tetramethyl-hsematoxylon are warmed on the 
water-bath with 50 c.c. of glacial acetic aoid and 25 c.c. of ] 
fuming nitric acid until complete solution ensues; on j 
pouring the product into water the dinitro derivative j 
separates. When recrystallised from glacial acetic aoid it is 1 
obtained in yellowish needles, which melt with decomposi- j 
tion at 187°—192° C. Prom alcohol it separates with one 
moleoule of alcohol of crystallisation. 

A possibility which suggests itself for the constitution of 
brasileiu is that it has the doubled formula 
and this would account for its non-reduction to brasilin. 
This point is at present under investigation.—J. McC. 

Isocyanines ; Sensitising Action of the so-called -. 

A. Miethe. XXI., page 318. 

English Patents. 

Indigo s Improved Process for Reducing —. O. Imray. 
From Farbwerke vorm. Meister, Lucius und Brtlning, 
Hoechst a/Main. Eng. Pat. 5277, March 3, 1902. 

See Fr. Pat. 819,390; this Journal, 1902, 1528.—T. A. L. 

Azo Colouring Matters and Intermediate Products relating 

thereto ; Manufacture of -. J. Y. Johnson. From 

The Badische Anilin and Soda Fabrik, Ludwigshafen. 
Eng. Pat. 6615, March 18, 1902. 

See Fr. Pat. 319,868 and U.S. Pat. 710,059 ; this Journal, 
1902, 1529 and 1328.—T. A. L. 

Colouring Matters containing Sulphur ,• Manufacture and 

Productionof -, J.Y.Johnsou. Prom The Badische 

Anilin und Soda Fabrik, Ludwigshafen. Eng. Pat. 6987, 
March 21, 1902. 

See Fr. Pat. 819,965 ; this Journal, 1902, 1529.—T. A. L. 

Anlhraquinone Series ; Production of Colouring Matters 
of the — [Anthracene Dyestuffs ]. J. Y. Johnson. 
From The Badieche Anilin and Soda Fabrik, Lsdwigs- 
hafen. Eng. Pat. 7887, March 26, 1902. 

See Supplement to Fr. Pat. 807,104 ; this Journal, 1908, 
22.—T. A. L. 

United States Patent. 

Ink. H. H. Spohn, Assignor to Carter’s Ink Co., Boston, 
Mass. C.8. Pat. 719,628, Peb. 8,1908. 

A mixture of soluble Prussian blue, tannin, an aniline 
dyestuff, and carbolic acid or other organic acid for in¬ 
creasing the fluidity and preservation, is claimed a* a 
chemical-proof and wash proof ink.—M. J. S. 


I Silk Goods; The Causes of Stains on -. P. Sisley. 

Zeits. filr Farben- u. Textil-Chom., 1, [21], 868—575. 
The author states iu detail the precautions necessary to 
prevent the formation of stains on silk goods, and emphasises 
the neoessity for the greatest cleanliness on the part of 
the workmen during the weaving of the material. Frequent 
washing of the hands during the various operations is 
recommended, yet care must be takeu not to allow the 
material to come into contact with soap. 

The use of calcium chloride, magnesium chloride, glycerin, 
or glucose for improving the “ handle ” or “ soroop,” and 
operations in wbioh starch, caustic soda, and hydroohlorio 
acid play a part, are to be avoided, as rendering the silk 
| liable to stains. Sodium chloride, and indeed all chlorine 
compounds, are especially harmful, and oare must be takeu 
to prevent common salt being produced on the fibre during 
any of the operations.—L. G. B. 

i Silk Goods ; Causes of Stains on —. C. F. Gbhring. 

Zeits. fflr Farben.- u. Textii-Chem., 3, [3], 88—60. 

The writer, commending the paper of P. Sisley on this 
j subject (this Journal, 1902, 1828 and preceding abstract), 
points out that much of the staining of silk is due to the 
desire of producers and consumers to obtain a good scroop, 
handle, and a heavy, rioh-looking material at small cost. 
This has led to the weighting and filling of the goods by 
means of tin compounds, &c. This is of necessity prejudicial 
I to the quality of the material. The paper by Sir Thomas 
j Wardle and J. Carter Belt is quoted (this journal, 1897,297) 
In reference to there being a ready market in England for silk 
] goods of guaranteed quality and freedom from adulteration. 
The main conclusions arrived at by P. Sisley are corrouo- 
rated by the author, but iu reference to the entire abandon¬ 
ment of empirical methods, and to the statement that 
common salt alone is the cause of many stains, the author 
is not in entire agreement, and thinks that air, vapours, and 
1 even water itself must be taken into account in explainiug 
the staining action referred to.—L. G. B. 

Silk, Artificial j Properties of -. Leipziger F&rbee- und 

Zeugdr.-Zeit., 1908, 62, [2], 78. 

The double refraction of natural silk is not a general 
property of the artificial product, but depends upon the 
raw material used for its manufacture; e.y., gelatin silk is not 
doubly-refractive. This property can be nsed to distinguish 
the different artificial silks by a transverse section on the 
fibres showing different shades. With the exception of 
gelatin silk, the properties and appearance under the 
mioroscopo of the different artificial silks, are very similar. 

| Air-dried samples lose at 110° C.,9-2—14 per cent.of their 
weight, whilst real Italian raw silk only loses 8 '3 per cent. 

I of moisture. The strength of the fibre is not affected by 
| this operation, and when exposed to damp air, the materials 
! absorb the same amount of moistnre which was lost oo drying. 

Natural silk, when burned, leaves a vitreous residue, which 
turns white only after considerable heating. Chardonnet or 
Lehop's silk bums easily to a pure white ash, Pauly's silk 
leaves lsss than 0-1 per cent, of a yellowish-brown ash 
containing traces of iron; other artificial products give 
1-1-6 percent, of ash, natural China silk 0*fB per cent., 

and f l 1 HMah flillr I fMr rahL ■ >* 
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Natural silk contain* 16—17 per cent, of nitrogen, the 
artificial product usually le** than 0*2 per cent.—E. K. 

Formic Acid for Dyeing and Printing ; Remarks on the 

Application of—, . O. Piequet. Boll. Soo. Ind. Rouen, 

1902, 4)2. 

About 40 year* ago formic acid was tried for technical 
purposes, bat the price (about 10 times the present one) was 
prohibitive. 

More recent experiments demonstrated that formic acid is 
the most perfect substitute for auetic acid and most of the 
vegetable acids. 

»Ut forthic acid does not give a very satisfactory result 
when nsed in place of tartaric acid in the preparation of 
Aniline Black, a dark bronzy shade being obtained instead 
of a black. 

Aluminium formate is much more stable than the acetate. 
Its preparation is also quicker, aluminium hydroxide very 
quickly dissolving in formic aoid. It is thus an easy matter 
to obtain a solution of 28° B. 

Hydrated chromium sesquioxide is readily soluble in 
formic aoid, but it is better to use aluminium acetate, as the 
formate is liable to deposit a basic chromium salt, or oxide, 
on the walls of the vessel containing it. 

Tin formate is much more stable than the acetate, and j 
can be used for reduction, or for weighting silk. 


(Bayer), first for 20 minutes in a cold bath, which is then 
heated for half an hour to 88° C„ and kept at this tempera¬ 
ture for an hour. After washing and drying, the ootton is 
oiled for the second time, exactly as before, and steamed. 
The goods are soaped at the boiling point for an honr with 
Marseilles soap (10 grms. per litre), washed, and dried. 

The dyeings by both methods show the same intensity, 
the shades of the goods mordanted twice being a little bluer. 
Both samples plaited with bleached ootton yarn and boiled 
for two hours with Marseilles soap leave the cottou 
unstained.— E. N. 

English Patents. 

Steeping or Soaking, and Draining ; Centrifugal Ma¬ 
chinery or Apparatus for - [_Trealitig Wool J. J. B, 

Alliott. Bug. Pat. 3177, Feb. 7, 1902. I., page 287. 

Cotton and Cotton Goods \Fireprooflng2 ; Treating Raw 

-, to Reduce their Inflammability. W. H. Perkin, jun., 

and Whipp Bros, and Tod, Ltd., Manchester. Eng. Pat. 
6421, March 13, 1902. 

To render them less inflammable, raw cotton and cotton 
fabrics are treated, first, with a solution of a ferrocyanme 
( c.g. potassium ferrocyanide), and then, after befog dried, 
with a solution of a metallio salt (e.g., zinc acetate). They 
are then dried, or dried and steamed.— E. B. 


The formate obtained by the reduction of potassium 
bichromate with glycerin in presence of nitric acid possesses 
great solubility. The product is similar to the aluminium- 
nitrate-acotate obtafoed in a similar manner. 

t Formlo aoid, like sulphurio acid, imparts “ scroop ” to the 
silk. Without the additional risk of the serious disadvantages 
attending the use of sulphuric acid. 

In wool dyeing, formic acid, as an *• assistant,” makes a 
good substitute for oxalic acid, for ammonium acetate in 
dyeing, and especially in the process of dyeing with 
ludulines. 

Basic aniline dyestuffs are just as easily soluble in formic 
as in acetic acid, with the exception, however, of Methylene 
Blue (slightly less soluble) and Bismarck Brown, which is 
precipitated. 

Tannin and catechn. &o., are easily soluble in formic 
aoid.—B. N. 

Titanium Salts as Mordants. C. Dreher. Textile Colorist, 
1903,26,4. 

Aj-l, fibres, as well as leather, are more easily dyed to deep 
shades by the use of titanium salts in conjunction with 
metallic tannates. 

The fabric is mordanted with a tannin solution, passed 
through a bath containing a metallic salt capable of forming 
a tannate (chromium and aluminium acetates are suitable 
salts), and dyed in a liquor containing a titanium salt and a 
mordent dyestuff. 

Bor instance, the fabric is mordanted with 10 per cent. 

' of its weight of tannin, and then treated with 3 per cent, of 
aluminium acetate, and dyed in a bath containing 10 per 
cent, of fustio or red-wood extract and 5 per cent, of 
titanlijm potassium oxalate. 

According to the author, the titanium salt is decomposed 
by the acetate, titanium oxide being formed, which is pre¬ 
cipitated on the fibre with the dyestuff at a lake.—T. F. B. 

Turkey-Red prepared on Once and Twice Mordanted 

Cotton. 3. Pohl. Leipziger F&rber- u. Zeugdr.-Zeit., 

52 , [ 2 ], 4 *. 

Cotton yam is carefully oiled with 10 part* of Turkey-red 
oil and 90 parts of water, wrung out, dried at 50° C. for i 
12 hours, and steamed for 1| hours under a pressure of ! 
il atmospheres, the fabric is then mordanted with basic j 
aluminium sulphate, and, since it is important that this j 
subetanoe should be homogeneously fixed, the cotton Is 
well worked in the bath, wrung out, brooght back again 
into the mordant bath, wrung out, and dried at 50° CHor 
24 boors. ■ Afterwards the cotton is treated with a warm bath 
of chalk and watar (40? C.) for half an hour and well washed. 
Hie dyeing is performed with 8, per oeht. Alizarin I, 


Kiers or Vats used in Bleaching Textile Fabrics; Impts. 

! in-. G. B. Sadler, Salford. Eng. Pat. 1368, Jan. 18, 

1902. 

A conical chamber, with orifices for the admission of liquor, 
is arranged at the bottom of the vertical “ puff ” or “ vomit ” 
pipe of a bleaching kier, and is surrounded by a steam- 
coil, from which steam is discharged upwards into the 
chamber, for the purpose of ejecting the liquor into the 
vertical pipe above it, and of thus effecting the circulation 
of the liquor.—E. B. 

j Turkey Red j Mordant Processfor Dyeing —— . O.Imray. 
From Meiater, Lucius und Brttnfog, Hoeohst. Eng. Pat. 
7074, March 22, 1902. 

Thb fibre is oiled and dried in the usual manner, but 
instead' of being charged with a basic sulphnte or acetate of 
aluminium and subsequently treated with chalk or sodium 
phosphate to fix the alumina, it is introduced into a com¬ 
paratively dilute solution of an aluminium salt, which, by 
dissociation, will precipitate aluminium hydrate ou the fibre. 
The goods are now slightly rinsed aud introduced into the 
dye-bath, made up as usual with alizarin and calcium salts. 

The most suitable salts of aluminium to use are the 
normal acetate, formate, lactate, thiocyanate, or phthalate, 
with or without excess of free formic, acetic, or lactic acid 
or acid aluminium sulphite. 

For example, the bath may contain, for 100 kilos, of yarn, 
2'5 litres of lactic acid und 15 to 20 litres of aluminium 
acetate of 70° B. in 2,000 litres of water. The bath is 
heated from 86° C. to 45° C. in about half an hour, when 
the yarn is removed.—T. F. B. 

Fabrics, Paper, or the like ; Process for the Ornamentation 

of -. H. H. Lake, London. From La SooUte “ Aiuie 

Baboin,” Lyon, France. Eng. Pat. 2281, Jan. 28, 1902. 
Tubes of suitable form, length, and material, and open at 
i both ends or, preferably, at one end only, are employed for 
| the production of coloured designs upon fabrics of all kind*, 
j close or open work, paper, skins, Ac. The open ends of the 
j tubes are immersed in the dye liquor, &o. i on withdrawing 
' them, they will be obstructed by films of liquid. The tubes 
are then applied to tine fabric, Ac., whereby impressions are 
produced corresponding to the cross-sections of the tubes. 

—M. C. L. 

Printing with Sulphurieed Colouring Matters) Process 

of . ■. O. Itnruy, London. From Th6 Fabriques de 

Prod. Chim. de Thann et de Mulhouae, Thann, Germany. 
Eng. Pat. 6499, March 17, 1902. 

See Fr. Pat. 319,504 of 1902; this Journal, 1903, 25. . 

—E. B. 
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United State* Patents. 

Hydrosulphite for Reducing Indigo. M. Bazlen, Assignor 
to The Badiache Anilin und Soda Fabrik, Ludwigshafen- 
on-Rhine, Germany. U.S. Pat, 719,730, Feb. 3, 1908. 

See Eng. Pat. 19,762 of 1899; this Journal, 1900, 900. 

—E. B. 

Organic Acid Mordant, and Process of Making same. 

W. Beckers, New York. U.S. Bat. 719,555, Feb. 8,1903. 
A seducing, aoid liquid, of density 20°—30° B., which, it 
is stated, is free from albuminoids and adapted for use in 
dyeing, tanning, Ac., is prepared by collecting “ the liquid 
gradually drawn from vegetables by pressure in the pickling 
process with salt,” evaporating this, and filtering from it 
precipitated vegetable matters.—E. B. 

Printing or Colouring Yam or Similar Material; Ap¬ 
paratus for and Method of -. W. J. Webb, Yonkers, 

N.Y., Assignor to The Carpet Yarn Printing Co., New 
York. U.S. Pats. 719,284 and 719,398, Jan. 27, 1903. 

In apparatus for printing yarns by means of a disc, 
revolving in a trough of colour contained in a travelling 
carriage, mechanism is provided for subjecting the whole 
or part of the stripe of colour which is being printed to a 
rubbing operation, so as to distribute the colour laterally 
upon the unprinted parts of the yarns; a stripe of colour 
being subsequently applied to the whole or portions of the 
parts upon which the colour has so been spread.—E. B. 

French Patents. 

Retting Textile Fibres; Process of -. E. L. Crochet. 

Fr. Pat. 322,224, June 18, 19U2. 

Bast fibres, such as linen and hemp, in either the green or 
dry state, are freed from encrusting matters by boiling for 
about 30 minutes with lime water, 50 litres ; caustic potash, 
5 kilos.; and crystallised sodium carbonate, 5 kilos.; with 
sufficient water in addition to bring the density of the whole 
to 6° B. -, followed by an immersion for a few minutes in 
a bath of soft soap, at a temperature of 40°—50° C. After 
rinsing in warm water and drying, the fibres are ready for 
the operation of scutching or carding. For fibres heavily 
coated with pectic matters, as, for instance, those imported 
from the French colonies, the density of the first bath 
should be increased to 12°—15° B., while the duration of 
boiling should be prolonged to one hour's time.—E. B. 

Bleaching and Paper Making; Preparing Vegetable 

Fibres for - . A. Badoil and E. Boyer. Fr. Pat. 

321,747, June 10, 1902. 

The non-resinous matters, which encrust vegetable fibres, 
are rendered soluble in water, while the resiuous matters 
present in them are converted into compounds readily 
soluble in boiling alkaline solutions (sodium carbonate 
solution of 1°—2° B.), by the action, during about eight 
hours’ time, of steam at a temperature of 125°—150° C., 
and under a pressure of 8—5 kilos. The fibres to this 
end are placed in a battery of vessels communicating with 
one another. Steam enters one of the vessels and passes 
in succession through all the rest, except one, which 
is kept out of operation for the purpose of emptying and 
refilling. It is essential for the success of the process, it 
is stated, ,to allow the gas which is disengaged from the 
fibres to escape freely along with the steam. After 
steaming, the fibres are scoured and bleached (bleaching 
powder solution not over 2° B.), or are converted into 
paper pulp by the usual processes. A claim is made for the 
addition of sodium acetate or soap to the water used in the 
final washing, to protect the fibres from the action of any 
mineral acid which may be present in them, when textile 
fibres are being prepared.—E. B. 

Textile Materials ; Apparatus for Bleaching, Dyeingi 
and Otherwiue Treating « ■ — .. . L. Dumons. 1'r. Pat. 
822,172, June IS, 1902. 

Two air-fight vessels A and B (see figure) are connected by 
means of the pipes a and b with a dye vessel C or a group 
f dye vessels. Before beginning a dyeing operation, the 


vessel* A and B, which are provided with steam ooils for 
the purpose of heating the liquor, and with tap-funnels for 
the admission of the dye liquor, and the capacities of which 
are each equal to that of the vessel or vessels C, are filled 
with dye liquor, the textile materials to be dyed (*.?., wonted 
or woollen slabbing, wound on perforated tubes, or eottou 
sliver or rovings wound in coils) being placed in C. The 



operation is then begun by opening a four-way tap D, and 
admitting compressed air into tho vessel A, and thus forcing 
the liquor from A into C, a tap r being opened to allow the 
air to escape from the latter. When the vessel or vessels C 
are full of liquor, the tap D is turned, causing the liquor In B 
to be forced into C, and that in C to return into A, while 
the air passes from the latter through the tap I). The 
liquor is then driven alternately from A and from 11 by the 
movements of the tap D, which are effected automatically 
by a mechanical device, as one vessel becomes full and the 
other empty. Finally, the dye liquor is discharged through 
a pipe. After closing the discharge valve, a current of hot 
compressed air may be passed through the textile materials 
to dry them. —E. B. 

Mercerising Yarns under Tension; Apparatus for -. 

F. Beltzer and F. E. Thiebaut. Fr. Pat. 822,028, 
June 12, 1902. 

Two pairs of bank-carrying rollers are mounted upon 
arms, around a central axis, in such a manner that they 
can readily be brought together when the banks are to 
be placed upon them, and moved apart as desired, so as 
to stretch the hanks, which are then mercerised as usual. 

—E. B. 

Yarns and Tissues composed of Animal Fibres; Methods 

"f obtaining Shaded Effects on -. H. Giesler. Fr. 

Pat. 821,371. May 23, 1902. 

Based on the discovery that wool which has been treated 
with concentrated solutions of caustic soda or potash, 
absorbs dyestuffs at low temperatures, while the fibre in 
its ordinary condition does not do so, methods have been 
devised for producing yarns and tissues resembling those 
obtained by spinning and weaving wool which has been 
colour-printed in the form of slubbing by the Vigoureuz 
system. The following are some of the methods:—(1) 
Yams obtained by spinning ordinary wool with wool treated 
with concentrated solutions of alkalis, are dyed at a tem¬ 
perature not exceeding 70° G. | (2) woollen tissues are 
printed on both sides in fine cover patterns with concen¬ 
trated alkali solutions, and are then dyed as in method (1); 
(3) reserves containing fhtty matters are printed upon 
woollen febrics previously padded or printed with alkalis, 
before dyeing them at a temperature of 40°—60° C.; (4) 
yarns and tissues composed of mixed vegetable and wool 
fibres are treated with alkalis, and are then dyed as 
described.—E. B. 

Developing Dyeings from Sulphur Dyestuffs. Aotieuge- 
sellsehatt ffir Anilin - Fabrikation. Fr. Pat. 321,652, 
May 31, 1902. 

Dteengs obtained from certain sulphur dyestuffs, e.g. 
Immedial Blue C,’which are converted on the fibre b 
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the action of oxidising agents, sneh as air in the presence 
of steam, sodium peroxide, Ao., into blues, are similarly 
acted upon by air in the presence of sulphites. To this 
end the dyed fabric, after dyeing and rinsing, is pnssed 
through a solution of sodium sulphite (5 grins, per litre) 
and dried.—E. B. 

Printing Woollen Stubbing. La Manufacture Lyonnaise 
de Matures Colorantes. Fr. Pat. 321,729, June 3, 1902. 
VVooLMtN slubbing is printed in the wet state and raw, 
bleached, “blued," mordanted, dyed, chlorine-prepared or 
otherwise prepared, without the aid in the operation of the 
gill-box commonly employed in conjunction with the 
printing machine in the Vigoureux system of printing. 

—E. n. 

Sulphur Dyestuffs ; Process of Printing with ——. 
Chemische Fabriken vormals Weiler-ter Meer. Fr. Pat. 
822,147, June 9, 1902. 

See U.S. Pat. 708,429 of 1902 j this Journal, 1902, 1231. 

—E. B. 

Removing Fatty Reserves from Tissues; Method and 

Apparatus for -. T. Luthringer. Fr. Pat. 321,479, 

May 5, 1902. 

Tissues which have been printed with fatty reserves are 
passed, in the wet state, after dyeing and centrifugalisiug, 
through two compartments, in the first of which they are 
repeatedly immersed in carbon bisulphide, and squeezed to 
remove the reserves. In the second they are treated with 
oarbon dioxide whilst vigorously fanned, to remove tho 
carbon bisulphide retained in them. They are then dried. 

—E. B. 

Tissues Waterproof i Process of Rendering -. 

T. Luthringer. Fr. Pat. 321,480, May 5, 1902. 

Tissues are passed through a solution of paraffin, stearine, 
spermaceti, &c., in oarbon bisulphide, then through squeez¬ 
ing-rollers, and subsequently into a chamber provided with 
a hood, connected to a chimney, where the solvent is 
removed by a current of carbon dioxide, with the assistance 
of a fan.—E. B. 

YI.—COLOURING WOOD. PAPER, 
LEATHER, Etc. 

French Patent. 

Dyeing Timber ; Process and Apparatus for -. 

M. Grtinhut. Fr. Pat. 321,919, June 10, 1902. 

See Eng. Pat. 13,118 of 1902 i this Journal, 1902, 1135. 

—E. B. 

VII.—ACIDS, ALKALIS, AND SALTS. 

Sulphuric Acid Manufacture; The Fan in —. Plath. 
Zeits. angew. Chem. 16 , [7], 159—161. 

The experiments quoted by Petschow (this Journal, 1908, 
92) oannot be accepted as deciding the question of the 
eoonomio applicability of the earthenware fan in the 
obamber process. The author considers the fan a most 
valuable addition to the process, and quotes the experience 
of two works in which it has been introduced with excellent 
results. The fans are inserted between Glover and cham¬ 
bers j one works at 80°—90° C., the other at 60°—70° C. 
The fan which Petschow used could not, under the then 
existing conditions of construction, have delivered anything 
like the 112 ob. m. per minute quoted, and as it was insuffi¬ 
cient for its work, pressure in the burners naturally arose. 
Later (end of 1899) great improvements were made both in 
the construction of earthenware fans and in the modes of 
measuring their actual performance. The most recently 
made fans of the same manufacture have shown a capacity 
beyond 112 oh. m.—up to 120 ob. m. per minute.—J. T. D. 

Boric Acid i Solubility of ——», in Uydrochlartt Acid. 
W. Herz. Zeits. anorg. Chem., 33. 355. Chera. Centr., 
1908,1, [6], 812. 

In order to ascertain whether the statement in Dammer’s 
handbook, that borio acid is more soluble in hydrochloric 


acid than in water, is oorrect or not, borio acid was shaken 
at 26° C. with excess of hydrochloric acid of different 
strengths, and then in a definite volume of the clear 
solution, after addition of mannitol, the total acidity 
determined. In the cases of the higher strengths of 
hydrochloric acid, the total acidity was determined by 
the author’s method (see page 320). As the following 
results show, the statement cited is incorrect, the solubility 
of the boric acid decreasing with increasing concentration 
of the hydrochloric acid, and finally attaining a practically 
constant value. 


1 . Hydrochloric 1 
Acid Strength. 

2. Boric Acid 

l. Hydrochloric! 

2. Boric Acid. 

Strength. I 

Acid Strength, i 

Strength. 

' | 

0 

0*007 N. " 

4*820 N. 

0-308 N. 

0*130 N. | 

0*805 „ 1 

6'00o 

0*338 , 

0-200 „ I 

0*870 „ j 

7*080 „ 

0*827 

0*300 „ 

1*300 „ ; 

0-842 „ 

8-740 

0-327 .. 

0*645 : 

9-510 

0-388 „ 

2*100 , 

0*542 „ 


—A. S. 


Boric Acid and Strong Acids; Simultaneous Volumetric 
Determination of -. W. Herz. XXIII., page 320. 

Caro’s Reagent i Action of Chromic Acid on -. 

A. Baeb. Monit. Scient., 1903, 17 , [734], 104. 

In a previous paper (Monit. Scient., 1901, 25 { see also 
this Journal, 1901, 578) the author has studied the action 
of Caro’s reagent on potassium permanganate, and has 
found that when the reagent is diluted with ice, it gives no 
reaction with permanganate, hut in the concentrated state it 
reacts vigorously with potassium permanganate, either in 
solid form or in sulphuric acid solution, ozygen being 
evolved and manganese sulphate formed j but the oxygen 
liberated is almost exactly one-third more in quantity than 
would be produced by the action of the permanganic anhy¬ 
dride reduced with hydrogen peroxide. 

Chromic acid, like permanganates, is inactive when 
brought into contaot with diluted Caro’s reagent, but when 
the concentrated body is used, whether the chromic acid be 
in the solid state or ia sulphuric acid solution, simultaneous 
reduction takes place, and oxygen is evolved, chromium 
sulphate being formed ; however, in this case, the quantity 
of oxygen evolved is equal to that which would be liberated 
in the reaction between the same weight of chromic acid 
and hydrogen peroxide. 

It is concluded, therefore, that concentrated Caro’s 
reagent is otherwise constituted than when diluted. 

-T. F. B. 

Potassium Chlorate ; Presence of Zinc in -. D. Vitali. 

Boll. chim. farm., 1902, 257 ; through Annales de Chim. 
Aualyt., 8, [1,] 89- 

Attention is drawn to the fact that potassium chlorate 
obtained by the process of K. J. Baeyer may possibly be 
contaminated with traces of zinc. In this process, chlorine 
is made to react on zinc oxide suspended in water, the zino 
hypochlorite thus obtained being subsequently decomposed 
with potassium chloride. The potassium chlorate which is 
then crystallised out is liable to contain traces of zinc. 
When the salt is used in the coarse of toxicological analysis 
to destroy organic matter, this trace of metallic impurity 
may easily lead to erroneous results. The impurity may 
he readily removed by treating a solution of the salt with 
ammonium sulphide, filtering, and recrystallising.—J. O. B. 

Sulphur Chlorides, especially the so - called Sulphur 
Dichloride. O. Raff and G. Fischer. Ber., 36 , [9], 
418—433. 

Finding (Ber., 34 , 1749) that the addition to “ sulphur 
diohloride ’’ of a solution of aluminium chloride in sulphnryl 
chloride gave rise to a compound of aluminium chloride 
and sulphur tetrachloride, the authors investigated the 
evidence for the existence of sulphur diohloride. Two 
modes of experiment were adopted. In the first, mixtures 
of sulphur monochloride and liquid chlorine, correspond¬ 
ing approximately in composition with sulphur diohloride 
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(SjCIj - 62-6, SCI, - 68-9. SCI, - 81-8 per cent, of 
ohlortne), were made; and dried carbon dioxide was passed 
slowly, at constant temperatures (two series. - 1()° C. 
and 0° C.), through these mixtures. The vapours evolved 
were collected, and the weights and composition of the 
evolved vapours and the remaining liquid determined at 
intervals. In neither series was equilibrium reached; the 
vapour always contained a higher percentage of chlorine 
than the liquid, even when the latter contained only S per 
cent, more than that corresponding to SjCL. 

In the second mode of experiment, the freezing and 
melting points of mixtures of sulphur monochloride with 
sulphur and with chlorine (from f>l • 5 to 92-5 per cent, of 
chlorine) were determined, by cooling with liquid air, and the 
.results plotted. The curve shows two maxima, at —80° G. 
and —80° C., corresponding with SjCIj and SCI, respectively; 
while the point corresponding with SClj lies (near —60° C.) 
near the middle of a long unbroken sweep of the curve 
extending from the SCI, maximum to a very marked 
minimum at — 113° C., so that the existence of SCI, as a 
definite compound is not indicated at all. The minimum 
at —113° C. corresponds to a eutectic mixture containing 
about 60 per cent, of chlorine. The authors conclude that 
sulphur dichloride does not exist, but thnt the liquid corre¬ 
sponding to it in composition is a mixture of the monochloride 
with the tetrachloride, and possibly also with a chloride 
much richer in chlorine, to the existence of which the 
freezing-point determinations seem to point. 

The analysis of the liquids was effected by 
weighing them oft in little bulbs, and heating 
these in sealed tubes to 175° C. for three hours 
with silver nitrate and 60 per cent, nitric acid. 
In the ease of the mixtures high in chlorine, 
which could not be handled save in the freezing 
mixture, the little bulbs were made as shown in 
the figure, a file-mark made on the capillary 
where indicated, the whole exhausted, a thread 
tied to the bend of the capillary, the bulb and 
capillary dipped under the liquid, the capillary 
broken by gentle pressure, the filled bulb lifted 
out by the thread, dipped into liquid air till its 
contents froze, and the capillary then sealed. 
The vapours in the first experiments were led 
through a flask containing cold njtric acid and 
silver nitrate, a second flask containing hot 
fuming aoid (80°—90° C.) and silver nitrate, and 
a couple of flasks containing caustio soda. At 
the end of each operation all the liquids were 
mixed and heated on the water-baih. The silver 
chloride formed in all these eases waB filtered off 
and weighed, the silver removed from the filtrate 
as chloride, and the filtrate from this, evapo¬ 
rated to dryness, taken up with water, filtered, and the 
sulphuric acid 5n the filtrate determined with barium 
chloride.—J. T. D. 

Nitrogen; Combustion of -, to Nitric Oxide in the 

Electric Flame. W. Muthmann aud H. Hofer. XI. A., 
page 803. 

English Patent. 

Chlorates and Perchlorates of the Alkali Metals; Pro¬ 
ducing -. R. Threifall and G. K. Wllsou. Eng. 

Pat. 2987, Eeb. 5, 1902. XI. A., page 804. 

United States Patents. 

Acid Chamber for Sulphite Works. W. A. McKee, 
Hmckley, N.Y. U.S. Pat. 719,844, Eeb. 3, 1903. 

Atonal water-jacketed cylindrical vessel is provided 
with a series of conical hoppers within it, and a revolving 
shaft carrying conical deflectors. A pipe admits the acid 
ps to the bottom of the cylinder, the passage of the gas 
being facilitated by the maintenance of a partial vacuum. 
a weak alkaline solution from an adjacent elevated tank 
traverses the cylinder in a direction opposite to the course 
of the gases—E. 8. 


Cyanides and Acetone; Making -. C. B. Jnoobs, 

Assignor to Ainpire Electro-Chemical Co., Jersey City, 
N.J. U.S. Pat. 719,223, Jan. 27, 1903. 

Nitrogen is brought into contact with a heated mixture 
of carbon and an alkaline earth carbonate, whereby the 
corresponding cyanide is formed. This is treated with 
acetic acid, thus liberating hydrocyanic acid; the acetate 
of the alkaline earth metal is now heated, acetone being 
formed, together with the carbonate of the alkaline earth 
metal, which is mixed with carbon and used again. 

—'T. F. B. 

French Patents. 

Lyes [Acids] ; Process for Concentrating Heavy ——. 
Soc. Command.-Gesellschaft far den Bau von Feuer- 
ungsverd.- und Trocken-Anlagen, I,. Kaufraann and 
Co. Addition, dated May 16, 1902, to Fr. Pat. 811,776, 
June 14, 1901. 

Hkeeks to the use of the process for concentrating acids, 
especially sulphuric and hydrochloric acids. The aoid is 
concentrated in a vacuum, and heated by the circulation 
of steam or gas, and is then driven back in a thin sheet 
over the heated surfaces by means of an agitator.—J. W. H. 

Bleaching Liquid and Caustic Alkali / Process and Appa¬ 
ratus for the Simultaneous Manufacture of -, by 

Electrolysis. H. Seibert and G. Tempet. Fr. Pat. 
822,317, May 1, 1902. 

The simultaneous electrolytic production of bleach and of 
caustic alkali may be effected by subjecting alkali chloride 
to electrolysis, with the employment of diaphragms, and 
causing the chlorine freed in the anode compartment to be 
absorbed partly by the electrolyte itself and partly by one 
or more absorption columns, whether by the electrolyte led 
there from the anode compartment or by water, whilst caustic 
alkali is obtained in the cathode compartment. The bleach 
which has been used, and no longer contains sufficient active 
chlorine, is continually electrolysed anew, with the addition 
of satt, and is forced to absorb chlorine, whilst in the 
cathode compartment caustic alkali is continually obtained. 
In order to obtain a bleaching liquid very rich in chlorine, 
the latter is led into a cooling mixture containing chloride 
of alkali, to produce hydrated chlorine, and the solution of 
the chloride of alkali which is retained in the water after 
bleaching, is employed to replace the chloride of alkali 
decomposed by the electric current, this practice having the 
double object of producing, on the one hand, a cooling 
mixture by means of the chloride of alkali, and, on the other, 
bleaching liquid and raustic alkali simultaneously. The 
apparatus consists of a receptacle acting as cathode, with 
anode compartments made of diaphragms and enclosing 
sheets or rods of carbon, and it is preferably used in com¬ 
bination with one or more absorption columns. The anode 
is formed of plates or rods of carbon surrounded by pieces 
of coke, to increase the active surface and diminish the 
electrical resistance.—G. H. E. 

Sodium Bicarbonate; Transforming -, into Sodium 

Carbonate. A. H. Hooker. Fr. Pat. 822,022, June 11, 
1902. 

Moist sodium bicarbouate is compressed into cylinders or 
blocks, each traversed by a central hole, and the blocks 
are subjected to a temperature of about 700° C., in a retort 
such as is used in making coal-gas, the carbon dioxide 
evolved being preferably collected. Alternatively, the 
blocks may be heated in superheated steam. The blocks 
ot sodium carbonate obtained are then pulverised.—E. 8. 
Ammonium Sulphate; Saturator for the Manufacture of 
-. A. Feldmann. Fr. Pat. 321,816, May 15,1902. 

See Eng. Pat. 11,525, 1902; this Journal, 1902, 1027. 

—E. 8. 

Cyanogen Liquors obtained in Manufacture of Illuminating 

Gas; Rapid Process for Treatment of -, in the Cold, 

Guillet. Fr. Pat. 822,170, June 16,1902. 

The cyanogen liquors are treated with a strong acid, such 
as sulphuric aoid, with addition of a farther quantity of an 
iron salt if the solutions are over-saturated with gaa, i js., if 
there be soluble ferrocyanide in the liquor. 
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This treatment has the result of liberating sulphuretted 
hydrogen, and forming ammonium sulphate, an insoluble 
double ferrooyanide of iron and ammonium being produced 
at the same time. 

The sulphuric acid should be added in quantity sufficient 
to destroy nil soluble oyanogen compounds, as indicated 
by the addition of a drop of the liquor to a little ferric 
ohloride solution.—T. F. B. 

Silver Compound* j Proceit for the Preservation of ——. 

8. Efrem. Fr. Pat. 321,830, May 81, 1902. 

Thk stability of silver compounds is said to bo increased by 
adding a thickening medium, preferably gelatin, to them. 

—E. S. 

Liquid Air s Manufacture of -. [Lubricating Appa¬ 

ratus.'] E. Claude. Addition, dated June 4, 19u2, to 
Fr. Pat. 296,211, Jan. 16, 1900. 

In the manufacture of liquid air on the principle of the 
expansion of the air with the production of external and 
internal work, from starting work up to the beginning of 
the liquefaction, the apparatus is lubricated with a mixture 
of light petroleum (petroleum "ethers”) with light “ valvo- 
lines,” in which the proportion used of the latter is 
successively diminished in proportion as the temperature 
falls. (See Eng. Pat. 12,905, 1900 ; this Journal, 1901, 
1018.)—E. S. 

Air i Apparatus for Liquefying -, and for Separating 

it* Constituent Elements. The Atmospheric Oxygen 
and Power Co. Fr. Pat 321,860, June 6, 1902. 

The apparatus comprises a compressor, an expansion 
machine having an evacuation chamber isolated from the 
atmosphere} arrangements for passing the compressed air 
through ooolers, then through brine and a drying chamber; 
a thermal interohanger for counter currents ; devices for 
obtaining mechanical force from the heat of the atmo¬ 
sphere ; and one or more recipients for liquefied air. When 
it is desired to obtain liquid oxygen, the nitrogen is volati¬ 
lised from the liquid air, and is utilised in producing cooling 
effects, &c. A bottle for the reception and storage of the 
liquid air or oxygen, suitably enclosed and protected from 
external heat, ana adapted for transport, is described. The 
apparatus, with certain modifications, may be applied for 
producing and maintaining low temperatures for storage 
purposes or the like, or for doing mechanical work.—E. 8. 

Oxygenated Water [Hydrogen Peroxide ] ; Quick Pre¬ 
paration of -. The Society Gouthifere, Laurent et 

Cie. Fr. Pat. 322,152, June 12, 1902. 

To water acidulated with hydrochloric acid, a mixture of 
barium dioxide and sodium sulphate is added. The liquid 
is then neutralised by an alkali and filtered. The banum 
dioxide may be replaced by other suitable dioxides, and 
the sodium sulphate by the carbonate or phosphate; but 
the previous process is preferred.—E. S. 

YIII—GLASS, POTTERY, ENAMELS. 

English Patents. 

Hollow-Glass Wares of Equal Weight and Capacity; 

Manufacture of -. H. Hilde, Bosswein, and E. 

Edgier, Aussig, Germany. Eng. Pat. 1978, Jan. 24, 

1002 . 

To minimise the irregularities occurring in objects blown 
in the same mould, the excess of glass is out off (after the 
ware is released from the first mould, and either before or 
after it has been blown in the second mould) by means of 
cutting tools adjustably arranged on the table of the 
blowing machine.—C. 8. 

Glass 'JtHles and Glass for Decorative, Glazing, and other 
Purposes; Impts. in ——. C. H. Thompson, Stour¬ 
bridge, and The Crystalline Co., Ltd., Manchester.^JSng. 
Pat. 5140, March 1, 1902. 

A wavt, undulated, or rippled surface is imparted to the 
tiles or sheets of glass by placing them on a bed provided 
with fixed or movable projecting points or irregularities, so 


that the glass is supported at a number of points. Heat is 
then applied, so that the glass will collapse at the unsup¬ 
ported parts. One form of such support consists of a bed 
of metal or fireclay, sprinkled with partly-calcined grains of 
silica of any suitable size, and either loose or fixed in 
position ; or a metal plate fitted with projections may be 
used.—C. 8. 

Pottery Kilns or Ovens ; Impts. in -. J. and W. Bur¬ 

ton, Manchester. Eng. Pat. 12,355, May 31, 1902. 

The kiln or pottery oven is constructed with a central 
! chimney connected internally with bottom flues only, which 
are placed below the floor; a number of bottom flues radiating 
from the central chimney, with apertures opening through 
the floor into the kiln ; a number of branch flues connecting 
the bottom flues, and also connecting the “ fire-mouths^’ 
with the bottom flues and with the central chimney, which 
can be opened or closed as required. 'The kiln may be con¬ 
verted from a down-draught to an up-draught kiln at will, 
when desired.—H. F. C. G. 

United States Patent. 

Photographic Decoration f China, Glass, $•«■•] ; Vitri- 

fiable -. L. Crabtree, Assignor to 8. T. Aston. 

j U.S. Pat. 719,197, Jan. 27, 1903. XXI., page 819. 

French Patents. 

Glass-Gall; Process for the Utilisation of -. 

F. H. Becker. Fr. Pat. 321,804, April 21, 1902. 

See Eng. Pat. 9405, April 23, 1902; this Journal, 1902, 
1077.—J. W. H. 

Glass; Manufacture of Ruby-coloured --. 

R. Zsigmondy. Fr. Pat. 321,484, May 9, 1902. 

See U.S. Pat. 703,512, July 1, 1902; this Journal, 1902, 
1027; and Eng. Pat. 5242, March 3, 1902 ; this Journal, 
i 1903, 94.—J. W. H. 

Glass; Impts. in Casting -, especially Slender Glass 

of Large Dimensions. Soc. Auonymo <le Courcelles 
pour la Fabrication des Glares. Fr. Fat. 821,505, May 
28, 1902. 

The casting tables are covered, in place of sand, with a 
mixture which is a worse conductor of heat, and has lubri¬ 
cating properties, such as graphite or talc.—J. W. H. 

Glass, Porcelain, frc.; Vessels of -, with Celluloid 

Coverings. Soc. Anon, le Carbone. Fr. Pat. 321,651, 
May 3lj 1902. 

The claim is for vessels of glass, porcelain, &c„ with a 
covering of celluloid, which may be prepared by continually 
dipping into celluloid solution and drying, until a coating 
of sufficient thickness is obtained.—J. W. H. 

Glass, Porcelain, $c.; Manufacture of Metal-covered 
Vessels of -W. Storr. Fr. Pat. 321,733, June 4, 

i 1602. 

| The vessels are made to conduct the electric current by 
: adding precious metal in powder to the material; after 
firing, a covering of metal is formed by electro-deposition. 
i (Compare Eng. Pat. 24,328, Nov. 29, 1901 ; this Journal, 
1902, 174.)—J. W. H. 

Glass ; Printing on " . A New Product, “ Chromo-Glass.” 

\ A. Lhedet. Fr. Pat. 821,724, June 3, 1902. 

! The glass is covered with a thin layer of gelatin; a paper 
j transfer from a reversed drawing is then pressed on the 
' surface ; the paper is then washed away and the impression 
! on the gelatin-coated gloss dried, painted, and varnished. 

I -J. W. H. 

Enamelling; Process of -. L. A. Garchoy. 

Fr. Pat. 321,333, May 21, 1902. 

An even coating of enamel or glaze is obtained by stirring 
the powdered glaze in a liquid, in which it is insoluble, and 
afterwards placing the plate in this liquid to receive the 
powder as it falls. When sufficient glaze has been 
deposited, the liquid is siphoned off.—J. W. H. 
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IX.-BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 


English Patents. 

itcne; Colouring of -, to Imitate Marble. E. Schwob. 

Lausanne, Switzerland. Eng. Pat. 4914, Feb. 26, 1902. 

The parts not to be eolonred are treated with a mix- 
ure composed of: turpentine oil. 800 parts by weight; 
permaceti, 10 parts; pure beeswax, 28 parts; stearine 
0 parts. Mineral oolours are applied and fixed by treating 
rith BOO parts of linseed oil (free from fatty matter) and 
00 purts of turpentine oil. Finally, a finishing polish is put 
in the stone by applying an alcoholic solution of shellac. 

—J. W. H. 

* 

Hone, Artificial, and the like; Steaming Chamber s for the ; 
Production of —— . G. P. Wallis, Leeds. Eng. Pat. 
6370, March IS, 19('2. ) 

’jus specification refers to a corer for closing the receptacles 
or steaming stone treated by the process described in 
Alexander’s Eng. Pat. 9441 of 1899 (this Journal, 1900, 
43). The chamber is fitted either inside or outside with a 
oint-ring, which may be solid or of angle iron, and has two 
lot* cut in it at top and bottom to allow of the passage of 
he cover with two lugs on it, and is inserted edgeways into 
he chamber. The cover, when swung into place with its ; 
ugs covering the slots for its admission, is held by means of 
. bridge-piece until the steam pressure within the chamber 
las risen sufficiently to keep the cover pressed against a 
lacking-ring inserted hetween it and the joint-ring above 
sentioned. When the full pressure of steam in the chamber 
i attained, the cover is forced down upon the packing, and 
perfectly steam-tight joint is thus obtained.—H. F. C. G. 

Hone ; Artificial -. F. Jurschina, Stockholm. Eng. 

Pat. 25,222, Nov. 17, 1902. 

A mixture is made with water, of sand, clay, silicate of 
oda, and cement, packed into moulds, dried, and fired. A 
codification consists in forming a liquid mass of the silicate 
f snda, clay, sand, and cement, pouring into clastic moulds, 
,nd afterwards packing in the moulding material proper, 
pith a view to getting all the recesses of the mould well 
lied up.—J. W. II. 

Hone; Artificial -. G. Harrison, London. From W. 

Black and H. S. llichards, Chicago. Eng. 1'at. 26,758, 
Dec. 4, 1902. 

lEK U.8. Pat. 716,371 of 1902 ; this Journal, 1903, 145. 

—J. W. H. 

•'ire-resisting Material; Manufacture of Flexible -. 

The British Uralite Co., Ltd., and K. J. Friswell, both of 
London. Eng. Pat. 6016, March 11, 1902. 

L . ,,IJLP finely-divided asbestos is formed into sheets, 
■ith or without a filling material, such as chalk ; the sheets 
re afterwards treated with a solution containing an alkali 
ilicate and a substance capable of decomposing it. The 
tutorial is then dried at a temperature of about 105° C., and 
fterwards treated, if desired, by a suitable method to remove 
be by-products resulting from the decomposition of the 
Ikali silicate. Instead of using water alone, the pulp may 
e prepared with a weak solution of an alkali silicate and 
icarlionate.—H. F. C. G. 


French Patents. 


Sims, Artificial; Manufacture of -. Society H. 

Croizier et Cie. Addition, dated' May 31, 1902, to Fr. 
Pat. 808,548, Feb. 27, 1901. 


he stone, consisting of a mixture of sand, lime, and 
■leselguhr, is, after hardening, further heated to calcine 
be kteselguhr. The stone may alto be treated with soluble 
ilicate* before the calcination.— J. W. B. 


Artificial Stone; Mortar or Materials for Making—. 
J. Loewenthal. Fr. Pat. 822,105, June 16, 1902. 

85 parts of finely-powdered quartz sand, 4 parts of pul¬ 
verised quartz. O’5 part of alunite, 1 part of magnesia, 

2 psrts of borax, O'5 part of graphite, and 2 parts of 
mineral colouring matter are mixed together; before use 

3 parts of " mineral oil free from hydrocarbons,” and 2 parts 
of water are added. The material sets hard without being 
brittle, has a great resistance to crushing, and is not affected 
by frost; it may be used even at - 40° C.—J. W. H. 

Asphalt; Manufacture of Artificial — — — . It. Hermes. 
Fr. Pat. 322,288, June 20, 1902. 

A mixture is made of 11 parts, by weight, of tar, 2 parts 
of resin, 1 part of sulphur, and heated until the Bulphur 
fuses. A temperature of 225° C. is maintained until the 
resin and sulphur enter into combination. 11 parts of slaked 
lime are then added. The mass obtained, may replace natural 
asphalt. —J. W. II. 

Refractory Bricks from Calcareous Sandstone. 

W. Olschewsky. Fr. Pat. 321,489, May 13, 1902. 
Lime is mixed with sand containing clay, and submitted to 
high-pressure steam, whereby silicate and aluminate of lime 
are formed; finally the bricks are burnt at a moderate 
temperature.—J. W. H. 

Brick- Making; Neutralisation of the Action of Lime in 
-. L. Schmelzer. Fr. Pat. 321,843, June 5, 1902. 

The articles, bricks, &c., are submitted to the action of 
steam, saturated or superheated, whilst being burnt 

—J. W. H. 

Slate Waste ; Utilisation of -. V. Herraant. 

Fr. Pat. 821,596, May 30, 1902. 

Potassium silicate is used as a cementing material for the 
formation of powdered slate waste into bricks, tiles, ho. 

—J. W. H. 

Mortar ; Impermeable -, and Method of Use for Flag¬ 

stones, Facings, Ifrc. P. V. Parsy. Fr. Pat. 821,653, 
May 31, 1902! 

Portland cement is mixed with powdered pitch and made 
up as mortar. After use for facing, &c., and hardening, a 
paint containing tar-oils is used; the tar oil, penetrating 
the mortar, causes the pitch to dissolve and form a solid 
mass; a hot iron may be finally used to polish and make 
absolutely impermeable the outer surface.— J. W. H. 

Cement, Portland; Manufacture of -, and Apparatus 

therefor. E. H. Hurry and II. .T. Seaman. Fr. Pat. 
321,336, May 22, 1902. 

The crude materials, the chalk having preferably been 
calcined, are mixed with a little carbonaceous matter, and 
melted in a reducing atmosphere in a special blast furnace, 
under a pressure of a few pounds above that of the atmo¬ 
sphere. Any iron compounds present are reduced to 
metallic iron, which separate! from the mass. The clinker 
thus purified is cooled and powdered.—J, W. If. 

Cement for Floors, Pavements, %c. Blanc. 

Fr. Pat. 822,016, June 11, 1902. 

Tiie cement consists essentially of calcined magnesia, 
barium chloride, and magnesium sulphate, in the following 
proportions :—Calcined magnesia or dolomite, 5u—65 parts 
barium chloride, 20—30 parts ; magnesium sulphate, 13— 
20 parts. Other materials may be added according to 
requirement*.—J. W. H. 

Clay for Pottery, called " Nfo-Cerame'' DeberL 
Fr. Pat. 322,(197, June 14, 1902. 

A mixture composed of: sulphate of lime, 50 per cent.; 
carbonate of lime, 15 per cent.; carbonate of magnaaia, 
15 percent, t alum, 20 per cent.; is made into a paate of 
suitable consistency with water.—J. W. H. 
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Steel; Taylor-White Procete of Treating Tool -Kept. ’ 

of Committee on Science and the Art*. J. Franklin Inst., 
1808,155, [2], 127—187. 

A good air-hardening or self-hardening steel may be better 
(in the proportion of 1'5 : I'd) than a good ordinary tool- 
steel for rough work, because it will bear a higher tempera¬ 
ture in use, and will therefore take a more rapid cut. 
Hitherto the ordinary manganese and tungsten steels hare 
been hardened by heating to a temperature designated as 
" oherry-red ” (1,500° F.), and then cooling off by an air- 
blast or otherwise; but in no case was the temperature 
allowed to exceed that above named. It is now found that, 
although the cutting speed permissible is reduced if the 
temperature in hardening has somewhat exceeded that of 
oherry-redness, it is much greater after treatment at much 
higher temperatures. The accompanying curve (Fig. 1) \ 



illustrates this. Beyond 1,900° or 2,000° F. the steel 
crumbles, and the limit of safety is therefore passed. Steel 
to be used for the Taylor-White process should contain at 
least O' fi per cent, of Cr, and at least 1 per cent, of Mo or 
W, and the results are better when higher proportions of 
these metals are used. The percentage of carbon present, 
appears to have little or no effect on the results. During 
the process, the proportion of chromium carbide present is 
reduced, and the velvety grain of the fractured steel when 
cooled under ordinary circumstances is replaced by a coarser 


Fig. 2. 




grain, often with sparkling grains interspersed. After heat¬ 
ing, the tool is cooled rapidly to a point below the 
"breaking-down” temperature (1,550°—1,700° F.) in a 
lead bath and then slowly In air or lime. It is essential that 
the temperature should not rise. After cooling off, however, 
the efficiency may be increased by subjecting the material 
to a temperature of 700°—1,200° F. for about 10 minutes. 
The tool is originally heated in a coke furnace until the 
steel crumbles when tapped with a rod. The lead bath used 
is shown in Fig. 2; it consists of a cast-iron lead-pot set in 
a coke fire, the temperature of which is controlled by an 
air-blast. If the lead become too hot, it is cooled by 
immersing within it a cooling-pipe with water circulating 
through it. The temperature of the bath is observed by 
comparing the colour, as viewed through the pipe T, and 
the blackened wooden tube surrounding it, with an incan¬ 
descent electric lamp, ruu at constant voltage with the aid 
of a rheostat, the light of which lamp passes through a 
parallel-sided glass flaqjk containing a suitable fluid. In a 
series of tests with a special lathe it was found that the 
relative efficiency of the treated (0'87 per ceut. of C) and 
the best untreated material was, for a tool steel, as 3'8 ; 1; 
for a soft forging steel (O'105 percent, of C) as 2'2 : 1 ; 
and for cast iron (2'95 per cent, of graphitic and O'Sl per 
cent, of combined C), as 1'3 : 1. Hence the increase of 
efficiency by the adoption of the new process is greater for 
hard than for soft forgings. In practice it has been found 
that hard-sproeket wheels can be bored at more than double 
the usual speed with Taylor-White tools.— W. G. M. 

Nickel-Steels ; Expansibility of ——. C. E. Guillaume. 

Comptes rend., 136 , [5], 303—30G. 

Tjik author bus extended his study of this question to 
nickel-steels containing from 50 to 70 per cent, of nickel, 
and has investigated the effect of small amounts of other 
elements (manganese, carbon, silicon) on the expansibility 
of the nickel-steels of minimum coefficient—35 lo 36 per 
cent, of nickel—described in his former paper (Comptes 
rend., 124 , 176; see also this Journal, 1897, 014). 
Reduction of the amount of these elements lowers still 
further the coefficient of expansion, but gives steel which 
cannot be forged. The physical conditions of casting and 
subsequent treatment all affect the expansibility, and by 
choosing the most favourable conditions, an alloy has been 
obtained having a coefficient of ( + 0 • 028—0 • 00232010 ", 
so that a kilometre heated from 0° to 20° C. would contract 
by 0'4 mm. The coefficient of the alloy of minimum 
expansibility given in the former paper was (+ O-877-t- 
0'00127<)10 _ °. The new alloy has been obtained in the 
form of wire of 1 - 7 mm. diameter, which has been largely 
used for chains for geodesic measurements. Direct experi¬ 
ments have shown that, whilst successive castings of what 
should be the same alley may exhibit differences in expansi¬ 
bility, yet different bars made from the same casting, provided 
they have been subsequently submitted to identical treat¬ 
ment, have the same coefficient—a fact of importance in 
connexion with the use of these alloys in compensating 
pendulums, &c. The observations on alloys of high nickel 
content have allowed the completion of the curve of 
expansibilities of reversible alloys up to pure niokel; and 
Irom this it has been seen that the anomalies formerly 
observed disappear (at temperatures about 20° C.) in the 
case of the steels containing 50—70 per cent, of nickel. 

—J. T. D. 

Gold Ores; Process for the Cyanide Treatment of —. 

Cyanid-Gesellschaft m. b. H. in Berlin. D. R. Fat. 

138,867, Aug. 2, 1901. 

Claim is made for the lixiviation of gold ores, in which the 
oyanide is replaced—without further purification than the 
removal of excess of carbon—by the crude mass obtained 
by fusion of carbides or carbide-like mixtures with nitrogen 
and a flux.—T. H. P. 

Silver-Lead Smelting; Modem —. A. S. Dwight. 

Amer. Inst, of Mining Bug. Eng. and Mining J., 1*08, 

75, [2], 83. 

When a silver-lead blast furnace is acting satisfactorily, 
the following conditions should obtain:—(1) A large pro¬ 
portion of the lead in the charge should be converted 
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. hnllmn (3i The slag should be fluid and 

d !"^> j (8) The matte should be low in lead. (4) The 
furnace should be cool at the top, with a minimum pro¬ 
duction of lead-fume and flue-dust, and the charge-, should 
descend uniformly over the whole area of the shaft. 
(S) The ‘‘furnace-speed” should be good. (6) The 
furnace should be free from serious accretions. Most of 
Ihe factors which govern the efficiency of the furnaoe can 
be gauged and modified as desired. 

Behaviour of Iron .—The success of silver-lead smelting 
denends largely upon the reduction of just the correct 
amount of iron' necessary to separa.e the lead from the 
matte The reduction should be effected, as fur as 
possible by carbon monoxide, i.e., the zone of incan¬ 
descence in the charge column should be kept low. In 
this way the reducing power of the escaping gases is 
utilised to the fuUest extent on the descending charge j 
ihe volume and temperature of these gases are diminished, 
and the low velocity of their exit tends to reduce the loss 
of lead in fume aud flue-dust. The temperature of the 
furnace should be high enough to volatilise the whole of 
the lead in the charge, if other conditions permit j whilst, 
if a rapidly descending charge, constantly replenished with 
cold ore from above, be maintained, this absorbs effectively . 
the heat of the gases, and acts as a most efficient dust and 
fume collector. 

Volume of Blast.— The author recommends the plan, with 
which he has obtained uniformly favourable results, of 
having a separate blower, of variable speed, directly con¬ 
nected to each furnaoe. The conditions under which the 
iron will be reduced by carbon monoxide rather than by 
solid carbon, are best attained by the maintenance of a 
minimum umouat of fuel, with a correctly adjusted volume 

of air. , 

Pressure of Blast.— This is best regulated not by varying 
the volume of air, but by adjusting the internal rcsistauee 
of the furnace. 

feeding the Charge .—The ingredients of the charge 
should be intimately mixed before being fed into the 
furnace. In order that the gases may asceud uniformly 
through the smelting-column, the charge, which in practice 
is never uniform, should be led in such a manner that the 
liner material is iodaed close to the walls, whilst the coarser 
particles are placed in the centre. 

Effect of Large Charges .—In cases where ore and fuel 
are charged in alternate layers, large ore-charges, within 
certain limits, will give better results than small charges. 
The gases can readily pass through coke, and hence each 
fuel-zone tends to equalise the gas-curreuts by giving 
them an opportunity to become distributed over the whole 
furnace-area, whilst each layer of ore compels them to 
force a passage under pressure, which is the manner most 
favourable to effective chemical aotiou. In mechanically- 
fed furnaces, the charges of ore and fuel are usually 
dropped iu simultaneously, and no separate layers are 
formed j consequently, more care must be exercised to 
secure psoper placing of the coarse and fine material. 

Mechanical Character of Charge .—The author recom¬ 
mends briquetting the fine ore (though preferably not all 
of it), and crushing the coarse to such a degree that a 
mixture is obtained of which about one-third Is composed 
of pieces of from 5 to 2 inches in diameter, one-third of 
pieces of from 2 to 0-5 inches in diameter, and the remain¬ 
ing third of smaller particles. It is advantageous to break 
the coke up to a certain extent before charging, and a 
reasonable amount of “ coke fines ” is not detrimental. 
The slag in the charge should be broken to pieces of not 
more than 6 inches iD diameter. There is no economy in 
using the slag hot. A reasonable amount of moisture in the 
charge is beneficial, and it is often advantageous to wet the 
ore mixtures while bedding them, or to sprinkle the charges 
before feeding. 

The author finally sums up the advantages of meehanleal 
feeding, and states that it will (emove one of the most 
uncertain factors requiring to be dealt with, thereby bring¬ 
ing into clearer view the other factors (fnel and blast 
proportion, slag composition, &c.), in a way that has 
hardly been possible under the irregularities consequent 
upon hand-feeding.— A. S. 


Lead, Tin, and Bismuth; Alloys of -. E. S. Shepherd. 

J. of Physical Chem., 6, 519—553. Chem. Centr., 1903, 

1, [4], 223. 

On collecting the results obtained by different inveatigators, 
it becomes evident that it is not admissible, on the ground 
of small differences between the calculated and the true 
specific gravities of alloys, to assume the existence of 
chemical compounds. The density of an alloy varies 
considerably according to the thermal and meebauioal 
treatment of the latter. 

During the crystallisation of a definite mixture of lead, 
bismuth, and tin, the author made determinations of the 
composition of the mother-liquor, chiefly by a gravimetric 
method (solution in aqua regia, distillation of the chlorides 
of bismuth snd tin in a current of hydrochloric acid gas, 
aud separation of these two compounds by means of am¬ 
monium sulphide;. It was found that pure tin crystallises 
out, but probably in an unstable, denser form (sp. gr. 
about 8). In the process of crystallisation, bismuth carries 
down up to about 4 per cent, of lead, and lead up to about 
5 per cent, of bismuth in solid solution. Compounds of the 
metals, one with another, were not observed.—A. S. 

Alloys; Copper-Calmium —. 1\ Denso. Zeits. f. 

Klektrochem., 1903, 9, [7], 135—137. 

Thk binary copper-cadmium alloys examined, containing 
from 1 to 20 per cent, of eopper, were all white and, with 
increasing percentages of copper, more and more brittle 
and largely crystalline. Acids of considerable strength 
(such as do not attack copper), leave a residue rtf metallic 
copper when allowed to act upon these alloys. But if plates 
of the alloy be used as anodes in a slightly acid, or a neutral, 
solution of cadmium sulphate, the current density being low 
(,.g. i*a amperes per square decimetre for an alloy con¬ 
taining 10 per cent, of eopper or less), a dense soft layer of 
alloy-cry stals will be found oil the surface after an expendi¬ 
ture of 3 auiprtre hours. Id order to obtain the crystals, the 
anode was iu these experiments enveloped in silk taffeta. 
A higher current density caused a partial solution of the 
cadmium from ihe crystals, especially near the edges of the 
anode. But no crystals could be obtained without decom¬ 
position from the 20 per ceut. alloy, even when a lower 
j current density was used. Analysis of the alloy crystals 
; thuB obtained from alloys containing 1,2 ‘5, 5, and 10 per 
i oent. of eopper respectively, showed that in every ease 
they had the composition represented by the- formula 
1 CuOd 3 , the percentage of cadmium ranging in different 
cases from 83 • 5 to 85'5 (as against 84-15 required by 
theory). The excess of cadmium in most cases is ateribed 
to the presence of cadmium mother-liquor. The melting- 
point of the alloy CuCd s is above the boiling point of 
cadmium, so that there is always a loss of this element 
during fusion. From these experiments it is obvious that 
any alloys of these two elements that contain more than 
16 per cent, of copper cannot contain any free cadmium. 

—W. G. M. 

English Patents. 

Iron Ores; Process of Smelting -, and Blast Furnaces 

therefor. E. Servais, Luxemburg. Eng. I’at. 80,930, 
Sept. 25, 1902. 

Stronolt heated and completely burnt gases from a blast 
furnace mixed with the reducing gases which are produced 
by the combustion of fuel, are made to pass through the 
charge. The furnaces employed, have separate ore and 
fuel shafts, the latter being provided with a feeding orifice 
which can be closed airtight by slides and a water seal. 

—J. H. C. 

Magnetic Ore Separators. C. A. Allison, London. From 
C. E. Knowles, G. T. Young, G. T. Cooley, and G. H. 
Elmore, alt of Joplin, Miss, i aud W. E. Brinkerhoff, 
E. O’Keefe, and J. Herrin, all of Carthage, Mies., U.S.A. 
Eng. Pat. 25.898, Nov. 25, 1902. 

The ore is delivered from a hopper on to an inclined 
apron (agitated by an electrical device), passing, near its 
extremity, between the poles of an electro-magnet, and near 
and parallel to the inner side of one of the poles. The space 
between the poles is angular. A continuous travelling belt, 
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carrying “ magnetically inductive bodice,” acting imme¬ 
diately above the apron, and traversing the magnetic field, 
picks up the magnetic particles, which, when passed beyond 
the mfinence of that field, fall by gravity into successive bins 
having adjustable partitions, which receive them in the 
order of their magnetic susceptibility. The indifferent 
particles pass by gravity, aided by the oscillations, over 
the steeply-inclined edge of the apron into the first of the 
collecting bins.—E. S. 

Kilnt for the Treatment of Ores. H. H. Lake, from A. 

Kabdzzana, Italy. Eng. Pat. 234, Jan. 3, 1902. 

The shell of the kiln is divided horizontally by planes 
consisting of rows of pyramidal caps of rectangular section. 

This arrangement of caps, which have spaces between 
each, allows the ore to be divided evenly over the whole 
kiln, and also permits the ascending furnace gases to come 
into intimate contact with the ore which rests between the 
caps.—T. F. B. 

Converter Furnaces; Impts. in or relating to -. C. 

Kaapke, Giistrow, Germany. Eng. Put. 2545, Jan. 31, 
1902. 

The furnace comprises an oblong hearth of non-basic 
material, capable of being turned transversely to its axis, 
havingperpendicularsidesandavaultedtop,the inclined back 
part of which constitutes the blast bottom, whilst the front part 
is fitted with a charge opening having casting and delivery 
holes. Chambers plaoed above the hearth, and heated by 
the furnace gases, contain an oxyaen generator, and are 
provided with means for delivering the heated oxygen to 
the blast pipes and tuyeres. The converter is adapted for 
making castings for patterns and the like from irou which 
is dephosphorised by addition of dolomite to the molten 
charge.—E. S. 

Blast Furnaces, and Apparatus for Catching the Dust 
and Healing the Blast thereof. J. E. C. Koch, Hove. 
From W. K. Koch, Sharpsburg, U.S.A. Eng. Pat. 11,886, 
May 24, 1902. 

Tint gases from the blast furnace are led down an inclined 
pipe into a large chamber where most of the dust is 
deposited, passing thence to a similar chamber and then to 
a chimney. At the top and bottom of these chambers are 
boxes connected together by pipes; tho air for the blast 
circulates round these boxes, becoming heated in its passage, 
and thence to the tuyhrcs. The dust is conveyed through 
worms from the chambers to a fritting furnace.—T. F. B. 

Heat of Hot Slag for Generating Steam ; Utilising 
the -. G. Mitchell, Naco, Arizona, and L. D. Cope¬ 

land, Los Angeles, Cal. Eng. Pat. 20,225, Sept. 16, 1902 
Hot slag is granulated by heing fed intermittently into a 
body of water confined under pressure in a steam generator, 
which can be closed steam-tight during tho operation, and 
by this means the heat of the slag is utilised in generating 
a constant supply of steam. The vessel is fitted with 
means for feeding and discharging the slag, a removable 
liniug constructed in sections, a rotating valve inside the 
generator, means for equalising pressure on the slag 
receptacle, a device for breaking up the slag in feeding 
same, means for dislodging the slag from tbe feeding 
receptacle as well as for agitating the cooled slag and 
assisting its discharge, and means for seating the open end 
of the tilting slag receptacle over the feed opening in the 
generator casing.—C. S. 

Copper Matte ; Conversion of -, into Metallic Copper. 

G. Mitchell, Naco, Arizona, U.S.A. F,Dg. Pat. 28,290, 
Dec. 82, 1902. 

Hot silica is.fed into the molten matte while it is being 
blown in the converter.—J. H. C. 

Coloured Impressions on Tin Plates) Printing -, on a 

partially clouded Ground, produced by means of Etching. 
Krokert, Halle-on-Salle, Germany. Eng. nit. 11,552, 
May 21, 1902. 

The tin plates ate. first well scoured, and printed with a 
suitable opaque oolour where the clouded ground is not 


required, afterwards scoured and the printed side dipped in 
a weak solution of nitric acid The nitric acid acts only 
upon those parts which have not been printed, and pro 
duces the etched effect. 

The treated plate is finally well washed in waier. 

—M. 0. L. 

United States Patents. 

■ 

Copper; Method of Converting Copper Itfaflb into 

Metallic -. G. Mitchell, Naco, Arizona, U.S. Pac. 

719,488, Feb. 3, 1903. 

See Eng. Pat. 28,290, preceding this. See also Eng. Pat. 
15,046, 1902, and U.S. Pat. 705,109, 1902 ; this Journal, 
1902, 1185 and 1081.—E. S. 


Aluminium; Process of Producing -. II. F. D. Schwahn, 

St. Louis, Mo. U.S. Pat. 719,698, Feb. 3, 1903. 

An aluminium compound, such as porous aluminium 
sulphate, is subjected “ at a temperature sulficient to effect 
the reduction,” to an upward moving current of a hydro¬ 
carbon gas containing sulphur, pressure in excess of that of 
the atmosphere being maintained.—E. S. 

Steam from Hot Slag ; Apparatus for Generating -. 

H. A. Seymour, Washington, Assignor to G. Mitchell, 

I. os Angeles, Cal. U.S. Pat. 719,520, Feb. 3, 1908. 

See Eng. Pat. 20,225, under Eng. Pats, preceding. Compare 
also U.S. Pats.711,332-3, 1902; this Journal, 1902, 1401 ; 
and U.S. Pats. 711,290-1, 1902 ; this Journal, l'<03, 83. 

— E. S. 

Ore Treatment ; Mechanism for Miring and Storing 

Litpiids and Gases for -. S. C. C. Currie, Assignor 

to W. Courtenay, both of New York. U.S. Pat. 719,756, 
Feb. 3, 1903. 

A watkh-tank, a caustic alkali tank, an alkali stock tank, 
and a “ mixing chamber,” on successively lower levels, 
communicate by valved pipes. The mixing chamber con¬ 
tains oppositely inclined shelves, and receives a supply of 
chlorine gas near its bottom ; below it, a storage tank for 
chlorinated liquid receives chlorine from the chamber by a 
pipe reaching nearly to its bottom, and receives also a 
supply of water. There is an operating tank having a 
perforated false bottom, below which a supply pipe enters, 
as well as a number of storage tanks having separate 
pipes communicating with the supply pipes, controlled by 
valves ; and means are provided for forcing circulation 
through the perforated false bottom.—E. S. 

Ores Containing Precious Metals ; Process of Treating 

-. 8. C. C. Currie, Assignor to W. Courtenay, both 

of New York. U.S. Pat. 719,757, Feb. 3, 1903. 

Tbe powdered ore is passed slowly through a closed and 
heated receptacle, and is plunged thence into a bot caustic 
alkali solution, which solution forms a seal, the steam formed, 
being conveyed hack through the heated receptacle to act 
on the incoming ore. The treated ore is then removed and 
washed. Compare U.S. Pat. 718,099, 1903 ; this Journal, 
1903, 147.—E. S. 

Ores i Apparatus for Screening, Washing and Assorting 

-. F. Hermann, Victor, Col. U S. Pat. 719,942, 

Feb. 3, 1903. 

Two oppositely inclined chutes, suitably elevated on frame¬ 
work, approach each other at the top so as to admit of 
ore being discharged from the same car to both. Above 
the upper part of the chutes, and at the successive steps 
thereof, a system of perforated water-pipes is located, 
with means for spraying water on to the ore as it passes 
downwards over perforated continuations of the chutes, 
through which perforations the ore passes on to ore- 
aa sorting tables, bins being pliced to receive it. Means 
for obtaining both wet and dry screenings are provided, as 
well as for drying tbe former.—B. S. 





JOURNAL AND PATENT LITERATURE.—Ct. XL 


Karoh 16. 1903.) 


* 

308 


French Patents. 

Iron and Steel ; New Method of Forming Castings —. 
A. Chantraioe. Fr. Pat. 322,050, June 13, 1903. 

There is a special arrangement of the gutters or grooves 
i,v which the stream of molten metal is distributed to the 
insrot moulds.—J. H. C. 

Iron and Steel; Annealing, Hardening, and Tempering 

_Q. tV. Sjrgent. Fr. Pat. 322,158, June 16, 

19D2. 

The metals are heated to the required temperature in a 
bath containing a haloid salt so as to exclude oxygen. 

—.1. H. 0. 

Iron and Steel; Apparatus far the Production of -• 

(J. J. Snelus. Kr. Put. 322,294, Juno 20, 1902. 


municated with two largo towers filled with beads, serving 
as a water aernbber. An induced current of 2.000—4,000 
vole and O'05—O’15 ampere, ohtained hy means of an 
alternating-current dynamo and a transformer, was employed. 

I Under these conditions the electric discharge docs not take 
the form of a spark, but of a flame, which burns without 
noise, flickers in draughts like a candle flame, and may be 
blown out. An intense smell of nitrogen peroxide is soon 
perceived, but the formation of ozone cannot be detected. 
The reaction consists simply of the oxidation of nitrogen. 

. Experiments showed that on passing air through the globe, 
the amount of nitric acid produced in unit time is approxi¬ 
mately proportional to the rate of flow of the air through 

i the flame; a condition of equilibrium obtains in the com¬ 
position of the gaseous mixture produced, the proportion of 
nitric oxide in the mixture being fairly constant with any 
given temperature. The higher the temperature, i.e., the 


The claim is for the combination of a rotating converter 
with basic lining, and a blowing machine supplying a 
mixture of hot air and blast-furnace gas. 

The gas and air supplies are controlled by separate valves 
and hydraulic joints are provided to prevent the access of 
cold air.—J. 11. C. 

Aluminium-bronze; Manufacture of Copper Cental with 

-. M. Dunkelsbuhier and H. Wachwitz. Fr. 1’at. 

322,159, June 16, 1902. 

The copper is covered with aluminium of such thickness as 
to yield, when subsequently heated to incandescence, an 
alloy of the required composition on the surface of the 
compound mass.—J. il. C. 

Aluminium-blonze ; Manufacture of Iron and Steel Coated 

with -. M. Dunkelsbiihler and 11. Wachwitz. Fr. 

Pat. 322,160, June 16, 1902. 

Thf. iron or s'eel having been cleansed, is coated with a 
compound plate of copper and aluminium. On beating to 
about 950° 0. the alomitiium forms an alloy with the 
copper.—J. II. C. 

Zinc from its Ores, especially Smilhsonile and Calamine ; 

Direct Extraction of -. V. K. liermont. Addition, 

dated June 9, 1902, to Fr. Pat. 315,888, Nov. 13, 1901. 
See Eng. Pat. 6T.i2 of 1902 ; this Journal, 1903, 214. 
Compare also addition, dated Feb. 17, 1902, to Fr. Pat. 
315,838; this Journal, 1902, 1457.—T. F. B. 

Zinc ; Production of - [in a Blast Furnace ]. O. Nagel. 

Fr. Pat. 322.253, May 13, 1902. 

The charge, mixed with coke or other carbonaceous fuel, is 
treated iu a blast-furnace with strongly heated water-gas, 
which is practically free from oxidising or inert gases. 
The zinc vapours so produced, are subsequently cooled in u 
chamber filled with water-gas.— J. II. C. 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 


closer the points of the electrodes, the higher is the propor¬ 
tion of nitric oxide found. Tho authors regard the reaction 
| as being purely a thermal effect. The presence of halogens 
j in the air did not appreciably affeot the results. 

With reference to the economic aspects of the matter, the 
authors found that at a temperature of about 1,800° C., the 
air, after treatment, contained 3 ■ 6 per cent, by volume of 
nitric oxide. To produce a gramme-molecule (30 grms.) of 
nitric oxide, therefore, there would bo required 21,600 cals, 
for the heat of formation; 13,800 cals, to heat the nitric 
oxide to 1,900° 0.; and 332,260 cals, to heat the nou- 
utilliable air to 1,900° (!.—a total of 417,660 cals. This is 
equal to O’4 kilowatt-hour, or about O' 5 borse-power-ltotir. 
Taking the cost of I horse-power-hour as i I’feunige, and 
assuming all the nitric oxide to bo converted into nitric acid 
(by oxidation in the presence of water), 1 kilo, of nitric 
acid would cost 16 Pfennigc. As the present marla-t price 
of nitric acid, in the form of the 50 per cent, acid, is 
70 l’f. per kilo., it would appear that the competition of 
acid made by the electric process with that made from 
nitrate of soda is not altogether impossible. Tliero ore, 
however, many difficulties iu tho way of tho electrical 
method : a loss of energy, when working with suclt voltages, 
is unavoidable; it is difficult to pass the air through the 
flame at an economical speed, without blowing the flame 
out; the conversion of nitric oxide into nitric acid is not 
easy, and would become incomplete when a certain concen¬ 
tration of solution was reached—11.1). 

Copper Salts; The Curves of Decomposition of Solutions 

of -. M. E. Heiberg. Zeits. f. Klectrochem., 1903, 9, 

[7], 137—138. 

Bose (see this Journal, 1898, 1053) and Ooehn have, inde¬ 
pendently, shown that the current strength increases (under 
the conditions of the experiments tried) at u somewhat lower 
voltage (by O' 1 volt) than corresponds to the ordinary de¬ 
composition point on the cathode decomposition curve of the 
solution. Experiments with copper sulphate, commercial, 
aud pure, and copper nitrate, acidified with sulphuric acid 
under various conditions, showed that all exhibited the 
Same lower decomposition point, but u copper sulphate 
solution which had previously been heated with metallio 


(/I.) —ELECTRO-CHEMISTRY. 

Zinc-Lead Accumulators. 0. Grabau. Elcktrotechn. 
Zeit., 23 , 571—573. 

The author finds that a cell in which the elements are lead 
peroxide, a mixture of zinc sulphate and sulphuric acid, 
and zinc amalgam, gives an E.M.F. of 2’ 1—2’4 volts. The 
weight of the cell is small, whilst its resistance is greater 
than that of a lead accumulator.—A. S. 


copper, aud was, therefore, iu tho condition most likely to 
contain cuprous salts, showed the point the most markedly, 
and, indeed, only this point was observed on the curve. 
On the other baud, the point almost disappears if several 
decomposition curves are taken in rapid succession in the 
same small volume of solution. Silver voltameters are 
often reported as giving an abnormally heavy deposit after 
they hare been in use for some time, and this is said to be 
due to the formation of a sub-salt of silver. But no indi¬ 
cation of a lower point could be found in the electrolysis of 


Nitrogen ; Combustion of - to Nitric Oxide in the 

Electric Flame. W. Mutbmann and H. Hofer. Ber., 
38 , [2], 438—453. 

The apparatus used in the authors' experiments consisted of 
a glass globe having four inlet tubes arranged at right 
angles. Through two of these were introduced the elec¬ 
trodes, consisting of platinum-tipped copper wires, which 
passed through tightly-fitting corks so that the distance 
between the points could be varied. Through the third 
tube air was led from a gas-holder, and the fourth corn- 


silver nitrate.—W. G. M. 

English Patents. 

Insulating Compounds; Electric - , for Conductors and 

the like, and in the Method of applying the tame. 
The British Tbomson-Houston Co., London. From 
E. Thomson and J. G. Callao, both of Massachusetts, 
U.S.A. Eng. Pat. 2,264, Jan. 28, 1902, * 

The conducting wires are covered with a film of rubberor 
other adheetve next the metal, which is then coated with 
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a number of films of an adherent non-explosive cellulose ! 
ester or acetate, preferably the tetTacetate of cellulose; 
or a waterproof heat-resisting compound of structureless j 
cellulose may bo employed.—G. H. R. 

Insulating Material; New or Improved -. J. G. 

Maardt, Copenhagen. Kng. Pat. 5118, Feb. 28, 1(M)2. | 

A material suitable for heat and electrical insulating 
purposes, is obtained by saturating cork or peat dust, or i 
the like, with a solution of water-glass (sodium silicate), 
moulding the mass, and then boiling it in a solution of 
.calcium chloride or other suitable chloride. 1 he hardened 
mass is afterwards washed. —15. 8. 

Fuses ; Electri ,-. 8. Z. do Ferranti, London. 

Eng. I’at. 7,039, March 22, 1902. 

A rusinLE element is embedded in a material such as 
plaster of Furis, capable of absorbing and retaining mois¬ 
ture from the atmosphere, and forming a badly-conducting 
path for tho momentary extra current induced when the 
fuse blows. Veuts are provided in the embedding material 
at the ends of the fusible element, which is enclosed in a 
metal case insulated from the material, which may also be 
structurally reinforced to prevent fracture when the fuze 
blows.—G. H. 11. 


Conducting Materials for Electricity, applicable more 
particularly for Use m the Rubbing or Sliding Con- 
tacts of JJynamos and Electric Motors. [Metallic 

Coating.'] V. I.oweudahl, Stockholm. Eng. I’at. 
17,002, July 31, 1902. 

Grains of carbon are coated with metal, and are subse¬ 
quently compressed, with or without the application of 
heat, so as to cause the grains to adhere together me¬ 
chanically in a compact mass, of which electric conductors 
are then formed.—G. H. It. 


Electro-Chemical Generator. C. H. Graham,Philadelphia, 
G. 19. Bouton, Fhiladelphia, and II. S. Amwako, Camden, 
N.J. Eng. Fat. 13,749, June 17, 1902. 

A one-floitv cell, fitted with a baffle or screen between 
the electrodes, insulated normally from them, and entirely 
surrounding one electrode. 

The baffle may be of any conducting material, providing 
it is a better conductor than the electrolyte, so that while 
tho flow of the current is accelerated, the electrolyte m 
circulation takes a devious course, its action being thus 

r ° The baffle is moveable between the electrodes, and its 
position is adjusted so that the rate of reducing action 
of the cell docs not exceed that at which the current is 
being supplied by the generator.—T. F. li. 

Chlorates and Perchlorates of the Alkali Metals; Pro¬ 
ducing -. F. Threlfall, Edgbaston, and G. E. Wilson, 

Kidderminster. Eug. Fat. 3987, Feb. 5, 1902. 

8ek U.S. Fat. 710,789, 1902 ; this Journal, 1903 , 99- 




United States Patents. 

Battery l Galvanic -. [Rcvolublc Element.] H. Halsey, 

y New York. U.S. Fat. 719,659, Feb. 3, 1903. 

The battery case contains a number of independent cells, 
each containing an excitant, a horizontally-mounted ro¬ 
tatable shaft journalled on a pair of bearings, and an 
independent revoluble carbon element having gear teeth 
out in its circumference, mounted on the shaft, and 
immersed in the electrolyte. There is an independent 
driving-shaft common to all the cells, and independent 
connections from it extending to the movable element m 
each cell whereby movement of the shaft causes movement 
of lhe elements of all the cells. A receptacle contains a body 
of mercury, which is in electrical contact wfth ^ inde¬ 
pendent shaft, and a conductor is. » contact with the 
mAcury. An open-ended receptacle of porous material 
ocffltaimng a depolariser to be gradually mixed with the 
electrolyte extends into each cell.—li. a- n- 


Battery ,- Electric -. [Removal of Precipitates .] 

H. Halsey, Assignor to Halsey Electric Generator Co. 
Jersey City, N.J. U.S. Pat. 719,660, Feb. 8, 1908. 

In combination with the electrolyte, a number of element! 
are concentrically arranged, one of which can he rotated 
and carries a spiral brush contacting with the other. Meant 
are provided for depolarising the elements and for collect 
ing and insulating precipitates formed in the electrolyte it 
an adhesive insulated mass at the bottom of the cell, again* 
which a flow of the electrolyte is established. The rotatabh 
clement is carried on a vertically-mounted shaft, m th< 
upper end of which is formed a cup containing fluid-con 
ducting material, into which a stationary contact projects. 

-—G. H. K. 

Battery ; Electric -. H. Halsey. New York, Assigno 

to Halsey Electric Generator Co., Jersey City, N.J. U.S 
Pat. 7)9,661, Feb. 3, 1903. 

A number of cylindrical elements arranged eoncentrioallj 
rest on the bottom of a casing, on tho cover of which 
shaft is mounted, carrying one or more spiral brushe 
mounted on an arm pivoted horizontally, and whiol 
project into the space between the elements. Means ar 
provided for rotating the shaft, and for moving tho brushe 
around tho channel between the elements at a determine 
rate of speed.—G. H. 11. 

Voltaic. Cell [Negative Electrode]. M. E. Conrad, 
Atlantic, Iowa. U.S. Fat., 719,752, Feb. 3, 1903. 

The cell comprises a receptacle for the electrolyte, an 
positive and negative electrodes, the latter being compose 
of a metallic oxysulpliide (preferably of iron), which coir 
bines with the hydrogen of polarisation to form sulphurette 
hydrogen and depolarise the cell.—G. 11. It. 


Electrolytic Cell. It. Grisson, Hamburg, Germany. 

U.S. Fat. 719,791, Feb. 3, 1903. 

The transforming or conducting cell contains a suitab 
electrolyte and the electrodes, which latter have no vert 
cally disposed active surfaces. One of the electrodes is 
aluminium, aud placed so as to prevent the iinmedial 
escape of gas-bubbles formed on its surface, and hot 
electrodes present surfaces to the electrolyte which Ho n( 
readily release gas bubbles formed in it.-—6. H. 11. 

Electrolytic Apparatus [Cathode], C. J. Reed, Phili 
dephia, Fa., Assignor to the Security Investment C 
U.S. Fat. 719,870, Feb. 3, 1903. 

The cathode consists of u vertical plate of conduetii 
material not easily destroyed by mercury, and is adapted 
receive an electrolytic deposit of a highly eleetropositi- 
metal. The plate may be amalgamated, or adapted 
become so, and it has horizontal or longitudinal groove 
receptacles or channels formed at various heights abo 
the bottom in or upon both its faces, which project inwar 
and downwards, and contain mercury in eoutact with tl 
plate. The grooves may also be U-shaped, or the plat 
may have integral horizontal channels on both faces f 
retaining mercury in contact with the plate against t: 
action of gravity. The electrodes contain lead peroxit 
and the electrolyte consists of a salt of a highly eleetropositi 
metal, such as zinc.—G. II. R. 

Electrolytic Apparatus [Cathode], C. J. Reed, Phi 
delphia. Fa., Assignor to the Security Investment ( 
U.S. Fat. 719,871, Fob. 3, 1903. 

The cathode, which is contained in a receptacle, consists of c 
or more vertical copper plates, each having on its surfaci 
coherent covering of amalgam, consisting .of a mixture 
merqury and lead. Or the cathode may be a verti 
conducting framework provided with one or more areas 
amalgamated mercury and a. metal more highly elect 
positive than tho framework, tbe amalgam having on 
surface an electrolytic deposit of a still more highly elect 
positive metal.—G. H. R. 




March 16.1B0S.] 

U s Pat. 713,872, heb. 3, 1903. 
tub aoDaratua comprises anodes, an electrolyte containing 
IrinS and a number of vertical amalgamated cathode 
***'“ Connected to a common conductor, contained in a 
plates c0 “ ne ® . . pr o V ided with vertical capillary 

single cell, * P facilitate the upward movement 

rt v Mplate is divided by approximately 
vertical 0 slots into separate areas, provided at the bottom 
wi h separate receptacles of inert material containing 
mercury in contact with the respective areas.-G. .!• B. 

Electrolytic Apparatus [ Electrode ]. C. J. Keed, Phila¬ 
delphia, Pa., Assiguor to the Security Investment t o., Pa. 
US Pat. 719,873, Feb 3, 1903. 

ba tte;y comprises a cell for the electrolyte, and 
oositive and negative electrodes, one of the electrodes 
'consisting of a vertical plate made up of a conducting 
framework or support, and a number of amalgamated 
panels, at different heights, electrically connected to it 
each panel being provided with a receptacle of inert 
material containing mercury in contact with the panel, the 
edre having inclined portions terminating at the receptacle, 
and being provided with a trough for each portion. Other 
forms of the electrode are described.—G. H. It. 

Fhknch Patents. 

Stornoc Butteries [Aclice Material]. W. E. Winsliip. 

b r. Pat. 821,922, dune 10, 1902. 

Skb t'.S. Pat. 703,875, 1902; this Journal, 1902, 1031. 

G,drank Batteries; Impts. in -. C. II. Graham and 

U. 1). Bouton. Fr. Pat. 322,182, June 17, 1902. 

See Eng. Pat. 13,749 of 1902 ; page 304.—T. F. B. 

Storage Battery [Saline Electrolyte]. A. Genard and 
K. tie Marcy. Fr. Pat. 322,283, June 19, 1902. j 
The positive active material is contained between the 
external wall of a tabular porous vessel, and a wall of lead 
forming the positive electrode and the vessel, the negative 
electrode being placed in the central space of the porous 
tube. Saline electrolytes are employed, such as the sulphates 
of cadmium, manganese, copper or zinc, or zideate of 
potassium, &c. A variation consists in interposing a sheet 
of lead between the external wall of the porous tube and 
the active material, or several positive electrodes may be 
enclosed concentrically in each other. The . negative 
electrode may bo of carbon or of lead. In the latter case 
it is a perforated lead tube, having projections, curves, 
striatious or similar modifications of the surface, and is 
provided with a ledge, by which it rests on the bottom of 
the porous pot, which is covered with a layer of mercury to 
establish contact with the negative electrode, which may 
also take the form of a bundle of fine ribbons of lead. Or 
the latter may be employed as a positive electrode, and the 
tubular electrode us the negative one. A negutive electrode 
specially suitable for use with acid electrolytes may be of 
spongy lead contained in a porous pot of its own and 
admitting of a conducting lead core, or the negative 
material may be applied to the porous wall of the positive 
electrode, being contained between its own internal wall and 
the external one of a central lead tube. Another arrange¬ 
ment consists in employing a porous vessel in the shape of 
a block capable of absorbing the electrolyte, and containing 
a central hollow in which is placed the negative electrode 
surrounded by its active material.—G. H. B. 

Carbon Articles ; Manufacture of -. C. M. Hall. 

Fr. l’at. 821,173, June 7, 1902. 

See Eng. Fat. 12,«81, 1902 ; this Journal, 1902, 1031. 

—G. H. It. 

/mutating Material and Process of Manufacture. [SilA.] 
E. Meyer.. lfr. Fat 322,301, June 80, 1902. 

It is claimed that a hew Industrial product is formed by 
passing silk in threads' into a chiding machine, from which' 
it issues in determinate layers, the thiokness of which can 
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be regulated, and passes over a felt-covered drum, whsre it 
is impregnated with a binding substance, after which, on 
leaving the drum, it is formed into plates in a hydraulic 
: press, or maybe pressed directly into any desired shapes. 
The silk may also be ground up in a pulping maohme. 

mixed wilh a suitable adhesive, and afterwards moulded by 

pressure into sheets or any other form. G. H. h. 

Gases; Apparatus for the Electrolysis of Absolutely Pure 

_, Addition by Hazard- KUimand and l’allandre, 

dated June 10, 1902, to Fr. Fat. 280,375, by Verney, 
Aug. G, 1898. 

This speciGcation, which is an addition to a former one 
(see Eng. Fat. 12,705, 1898 ; this Journal, 1899, 691) gives 
some modifications and simplifications of the apparatus 
previously described.—G. li. B. 

i Ozone; Apparatus for the Production of •• J- H. 

| Lavotlay and B. Marie. Fr. Fat. 322,240, June 19, 

, 1902. 

The process consists in tlie electrolysis of water, rendered 
| conductive by sulphuric acid. The negutive electrode le of 
' lead, exposing a large surface, and the positivo eleotrode of 
platinum wire, a mm. or less in diameter. The apparatus 
1 comprises a senes of compartments, charged with sulphuric 
acid of 1 ■ 1G sp. gr., each compartment containing a lead coil 
for passage of cold water, serving also as an electrode. A 
| centrally placed cylinder open at the top, and reaching nearly 
to the surface of the liquid, contains a closed glass tube 
enclosing a copper wire, having a platinum wire teiininal 
fused into the glass and extending into the liquid, cod- 
stituting the positive electrode. The cylinder is surmounted 
111 - a cup or hood, acting as a liquid seal, eommuuicatiug 
with a passage for the ozonised oxygen evolved.—fc. b. 

1 Caustic Alkali and Bleaching Liquid; Process and 
Apparatus for the Simultaneous Manufacture <ij , 

by Electrolysis. II. Seibert and G. Tempel. Fr. 1 at. 
322,317, May 1, 1902. VIE, page 297. 

(B.)—KBECTEO-METALLUBGr. 

Electric Furnace; Steel Production by the Slassano 

Process in the -. H. Goldschmidt. Elektro-tecbn. 

Anzuig., 19, 3181—3183. Zeits. f. Elektrochem., 1903, 
9, [G], 128—130. 

Exi-ekimknts have been made with a small Stassano plant at 
l)arfo, north of the Lake of lseo. The charge of ore, flux, and 
charcoal was heated by means of an electric arc. The current, 
varvim' at first up to 800 amperes at 80 volts, increased to 
1,000 amperes at 100 volts. After 1,'j hours from the start, 
the current was one of GOO ampbres at 70 volts, rising 
airain to the previous maximum after 13 hour. The metul 
was tapped after a run of two hours in all. The charge used 
weighed 70-25 kilos., and contained ; In the ore, 46- 5 kilos, 
of FojO,; 0-3, MuO; 1-9, SiO a ; 0-25, CaO + MgO; and 
0-85, HjO. In the flux: 3‘2 kilos, of CaO; 0-2, MgO; 
0-05, SiOo; 0-3, A1„0 : , + Fe a O,; and 2-7, CO s . In the 
carbon : 0-7 kilo, of C; 0-3, ash; and 0-4, water; and 
in admixtures : 3-5 kilos, of C; 2 5, hydrocarbons; and 
O'l, ash. From this there were obtained 30-8 kilos, or 
malleable iron, containing 28'3grms. of Mn ; 15’2 grins. of 
S ; 2-77 grms. of P; and traces of Si. The pereeutago or 
iron recovered was therefore 94, calculated on that originally 
present. The consumption of electrical power was equal to 
97*2 kilowatt-hours, or 130 British h.p.-hours; and the 
thermal efficiency was 61-3 per cent. ... 

The plant was too small to allow of.calculations as to, 
cost being based upon it. The iron or steel produced .is 
exceptionally pure.—W. G. M. 

Copper and Nickel from Magnetic Pyrites containing these 
Metals; Process for the Production of ——. L. T. 
Gunther, Dissert, Aaohen. Zeits. f. Elektrochem., 1903, 
[6], 138. 

The ore is coneentrated to a regulus ; a solution or copper, 
nickel, and iron is then obtained. The nickel is finaUjr 
obtained by eleotrolysis with insoluble or soluble »uodd| 
marketable by-produets being obtained m the Biter case^ ■ 
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Lead ;, Electrolytic Redaction of -. P. O. Salom. 

J. franklin InSt., 1903, 165, [>], 107—103. Paper read 
at Philadelphia Meeting of Amer. Electrocbcm. Soo. 

In the Siilom process in use at the Niagara Falla works of 
the Electrical Lead Ueduction Co., sulphide of lead ores 
are mod as cathodes in an acid solution. Tho hydrogen 
deposited at the oathode forms hydrogen sulphide with the 
sulphur of the ore. and the hydrogen sulphide escapes. The 
apparatus UBcd is described as resembling a pile of leaden 
plates, the under side of each being the anode of the cell 
below it, and the upper side the cathode of the cell above. 
With 48 cells in series a current with a pressure of 130 volts 
is used, and 2 lb. of lead are obtained per h.p.-hour. The 
lead is reduced in a spongy form, and is specially adapted 
to the manufacture of litharge. Accumulator plates will 
shortly be made from it. The chief difficulty has been that 
reduction is incomplete, and the degree of reduction is 
not constant under apparently the same conditions. More¬ 
over, lumps of ore in the immediate neighbourhood of 
cathode plates were not reduced. At present about 92—95 
per cent, of the sulphide is reduced. The ores treated, con¬ 
tained no silver. (See also this Journal, 1902, 1187.) 

—W. O. M. 

F.NGt.tsit Patents. 

Metals; Method of Heating -, in Electric Paths. 

J. Girlot, Jette St. Pierre, Belgium. Eng. Pat. 1901, 
Jan. 24, 1902. 

In an eleetric bath, where the current passes through the 
article to be heated, the latter is subjected by mechanical 
means either to a uniform or periodically uniform move¬ 
ment from end to end, so that it, or any desired portion of 
it, is alternately plunged into and raised out of the bath, 
thus obtaining the necessary time for the heat to penetrate 
to the core by the repeated coolings of the surface. 
Installations are described for effecting the heating by this 
method of rings, bars, and straight articles.—(i. II. It. 

Metals; Apparatus for the Electro Deposition of -. 

The CalicQ Printers’ Association, Ltd., and W. Cotsworth, 
both of Manchester. Eng. Pat. 5538, March f>, 1902. 

Tint apparatus, for the electro-deposition of metals on rollers 
and other articles, consists of an open vat with removable 
metal rails placed across the top of it, and carrying metal 
ball bearings supporting a disc secured to a mandrel attached 
by a liquid-tight joint to one end of a metal shell or equiva¬ 
lent, upon whicli the electro-deposition of metal is to be 
effected. Means are prot ided for rotating the mandrel, and 
for connecting the shell to it in such a manner that there is 
ample electrical contact, and it can bo lifted in and out, and 
rotated, and the whole process of electro-deposition effected 
without change of mandrel, and without touching it by 
hand.—G. 11. K. 

Electro-Plating. [ Continuous Cathode.'] J. Bailey, 
Walsall. Eng. Pat. 15,735, July 15,1902. 

The cathode is in the form of a continuous chain conveyor, 
driven by chain wheels mounted in u horizontal plane a 
abort distance above tlio surface of the electrolyte, and 
arranged so that the work circulates continuously between 
rows of anodes of greater total area, in order to obtain 
very rapidly a practically perfectly smooth deposit of metal 
on the work.—Cl. 11. K. 

United States Patents. 

Electro-thermully Treating Materials; Apparatus for 
—. H. Maxim, London. U.S. Pat. 719,484, Feb. 3, 
1903. 

The crucible has a number of electrode ports or openings 
on one side of it, and an opening opposite them. A 
number of electrodes, consiating euch of an inner and 
outer carbon member with an interposed third member, 
enter the crucible through the ports, and uj^ans are pro¬ 
vided lor simultaneously and progressively withdrawing 
them from it. The two inner members of the electrode 
afe adapted to move within the ooter one aud maintain 
electrical contact with it.—G. H. R. 


Electric Furnace. II. N. Potter, New Rochelle, N.Y. 
Assignor to G. Weatinghouse, Pittsburg, Pa, U.S. 
Pat. 718,507, Feb. 3, 1903. 

The furnace consists of a tube composed of a mixture of 
dry electrolytes, and provided with confronting electric- 
circuit terminals arranged in pairs at its opposite ends. 

A suitable electric generator is connected iu multiple 
to the several pairs of terminals, and a ballast device is 
interposed in each multiple circuit at csch of the furnaces. 

—G. H. R. 

XII—FATS. FATTY OILS, AND SOAP. 

Oleic and Elaulic Acids, and Erucic and Brassidic Acids ; 

Isomeric Relationships of -. A. Albitzky. J. russ. 

phys.-chem. Ges., 34, 788 —810. Chem. Centr., 1903. 

1, [6],318. 

In continuation of his previous work (this Journal, 1900, 
357) the author ha* tried to ascertain the conditions under 
which one can obtain from an uusaturated acid through 
a saturated, in this case a dihydroxy acid ; the unsaturated 
acid being of another stereoisomcric scries, and how a 
dihydroxy acid can be converted into the stereoisomeric 
compound. By the action of bydrobromic acid on the 
dihydroxystearic acid melting at 136 - 5 Q C., not only are 
the hydroxyls replaced by bromine, but a portion of 
the dihydroxy acid is converted into the stereoisomeric 
compound, i.e., two dibromides corresponding respectively 
to oleic acid and elaulic acid are obtained, from which, 
by means of zinc and hydrochloric acid, tho acids named 
can be prepared. If the dihydroxystearic acid melting 
at 133°—135° C. be treated with glacial acetic acid and 
hydrobromic acid, an uncrystallisable syrup of the acetic 
ester of bromhydroxystearic acid, Cj fl H 3t Br(C 2 !I ; ,0)0 3 , is 
produced, from which, by treatment with caustic potash, the 
dihydroxystearic acid melting at 95°—97° ( '. is obtained. 
The stereoisomeric change takes place during the formation 
of the bromo-substituted acetic ester, not during tho action 
of the caustic potash. Thus, the dihydroxybehenic acid 
melting at 99° (J. can be converted into the stereoisomeric 
dihydroxybehenic acid melting at 130° —132° C. 

If the acetic ester of bromohydroxystearic acid ba heated 
for seven hours at 180° ('.with silver acctato and glacial 
acetic acid, and the resulting diaeotic ester saponified with 
barium hydroxide, two isomeric dihydroxystearic acids arc 
formed, the high-melting one—the starting material— in 
smaller quantity. 

it has previously been shown (loc. cit.') that on melting 
with silver oxide, the high-melting dihydroxystearic acid 
is obtained from the dibromo-substituted acid from oleic 
acid, and the high-melting dihydroxybehenic acid from the 
dibromo-substituted acid from erucic acid. If the bromine 
be substituted by hydroxyl in ncid solution, different results 
arc obtained. The dibromo-substituted acid from elaidic 
acid, wheu heated with silver acetate and glacial acetic acid, 
is converted into the diacetyl compound, from which, by 
saponification with barium hydroxide or caustic potash, 
two isomeric dihydroxystearic acids are formed. The 
same result is obtained if sodium acetate be used instead 
of silver acetate for the preparation of the diacetyl com¬ 
pound. If the dibromo-substituted acid from erucic acid 
lie treated in the same way with silver acetate and glacial 
; acetic acid, and the diaeetyl compound formed, treated 
with alkalis, the two stereoisomeric dihydroxybehenic 
acids are obtained. In the same way the dibromo-substituted 
acid from brassidic acid gives a mixture of the two 
dihydroxybehenic acids.—A. 8. 

Fatty Acids, Solid; Determination of the Mean Molecular 

Weight of -. L. Philippe. Ann. Chim. anal, appb, 

7, 447. Chem. Centr., 1903,1, [4], 263. 

Tohtklli and I’ergami (this Journal, 1902, 1187) have 
drawn attention to the presence of inner anhydrides or 
lactones in fatty glycerides. In kapok oil (this Journal, 
1902, 1336) these lactones are present in considerable 
quantity, and is this case it can be readily shown that the 
anhydndee oan be produced by washing with hot water 
and by heating.—A. S. 
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Almond Oil (Fired); Detection of Peach-Kernel Oil 
in -. A. Chwolles. XXIII., page 320. 

English Patent. 

Fiih Watte and other Material capable of yielding Oil, 
Orente, or Gelatin; Apparatus for Rendering or Re¬ 
ducing -R. Haddan, London. From E. R. Kdson, 

Cleveland, Ohio, U.S.A. Eug. Pat. 13,743, Aug. 26, 
1902. 

She U.S. Pats. 707,665 to 707,507 of 1902 ; this Journal, 
1902, 1238.—C. A. M. 

Fkenoh Patents. 

Oil, and Means of Producing it. A. Hal let and M. Spinnael. 
Fr. Put. 321,9 i8, June 10, 1902. 

Tin: oil is a mixture of palm and palm-kernel oils obtained 
by crushing the entire fruit of Blaeis Gainaeensis in one 
operation. It has a consistency resembling that of butter, 
mid yields 8 to 9 per cent, of glycerin, and 95 to 96 per 
yent. of fatty acids, including combined water. The fat 
melts at 29°—30° C., and the fatty acids at 43°—14° C 

—C. A. M. 

i.ubricuting Products ; Manufacture of -. Sor. Stern 

Frores et Cie. Fr. Pat. 321,839, June 5, 1902. 

SriTAULt; oils or fats are melted, and incorporated with 
animal, vegetable, or mineral fibres, and the mixtures 
moulded into briquettes.—C. A. 11. 

Lubricants; Manufacture of -. W. F. Downs. 

Fr. Pat. 322,247, April 22, 1902. 

A solid lubiicating substance (e.g., graphite) is incor¬ 
porated with itu oil in which it is insoluble (e.g., castor 
oil), anil the product suspended in a second oil, which is 
immiscible with the first oil.—C. A. M. 

Candles, Ointment, frc.; Production of Substance for the 

Manufacture of -. O. Liebreich. Fr. Pat. 822,026, 

June 12, 1902. 

.See Ger. Pat. 136.917 of 1900 ; this Journal, 1903, 149. 

—C. A. M. 

XIII-PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(A .)—PIGMENTS, PAINTS. 

Molybdenum Dine. Gutnnii-Zeit., 1903, 17, [19], 418. 
Molybdenum blue is obtained either as “ molybdenum in¬ 
digo," iYlO.,0;, by precipitating a hydrochloric acid solution 
of molybdic ucid with tin filings, or as 11 blue carmine ” by 
the action of stannous chloride on molybdic nciil solution. 

it is a useful but expensive pigment for india-rubber, and 
is said to be in no wise injurious to the material.—J. K. B. 


Varnishes; Manufacture of —. K. H. Strange, 
E. Graham, and K. R. Burrell, Loudon, Kug. Pat. 34u2, 
March 4, 1902. 

She U.S. Pat. 702,935, 1902 ; this Journal, 1902, 1239. 

—M. J. S. 

Varnishes; Manufacture of -. E. U. Strange, I'.. 

Graham, and R. R. Burrell, London. l'.ng. Pat. 5403, 
March 4, 1902. 

In earning out the process described in l‘.ng. Pat. 5402, the 
use of volatile solvents for copal resin, other than o.l of 
turpentine, is claimed —M. J. S. 

Varnishes; Manufacture, of ———. F. II. Sttange, E. 
Graham, and E. R. Burrell, Loudon. Fug. Pat. o4t)4, 
March 4, 1902. 

The claim is for the preparation of varnishes consisting of 
solutions of hard gums or resins in volatile solvents, with¬ 
out the addition of linseed oil. The solutions are prepared 
according to the process described in Fog. Pat. el02, the 
solvent for the gum being either oil of turpentino or any of 
the volatile liquids claimed in Eng. Pat. 5403.—M. J. S. 

Drying [ Lacquered Articles, s Method of -. A. 

Juughans. Fug. Pat. 10,896, May 12, 1902. I., page 287. 

Fhencii Patent. 

Printing Ink and Varnish. A. G. Wass. Fr. X’at. 
322,298, June 20, 1902. 

A vahnish, for use in letterpress or lithographic printing, is 
prepared bv dissolving 20 parts of rosin in about 18 partB 
of petroleum of density 0-880—0-920. Printing inks are 
manufactured by adding colouring mutters (e.g., about 
5 parts of lampblack) to this (38 parts).—E. B. 

(C.) —INDIA-RUBBER, &o. 

Molybdenum Blue [Pigment fur India-Rubber J. XIII. A., 
col. I. 

Sulphur Chlorides, especially the so-called Sulphur 
Dichloride. O. lluff and G. Fischer. VII., page 296. 

English Patent. 

Sponge; Manufacture of Artificial -. II. II. Lake, 

London. From A. Straus, New York. Fug. Pat. 12,473, 
May 31, 1902. 

See U.S. Pat. 702,162 ; this Journal, 1902, 981.—F. II. L. 
Fkench Patent. 

Vulcanisation ; Process and Apparatus for -W. W. 

Wittenberg, F. Brock, and F. Koch. Fr. Pat. 321,967, 
April 29. 1902. 

See ling. Pat. 9625, 1902 ; this Journal, 1902, 1286. 

—F. II. L. 

XIV,—TANNING; LEATHER, GLUE. SIZE. 


United States Patent. 

Pigment, and Process of Making same. VV. J. Armbruster, 
St. Louis, Mo., U.S.A. U.S. Pat. 719,415, Feb. 3, 1903. 
A moment produced by mixing solutions of zinc sulphate, 
an alkali carbonate, and barium sulphide. (Compare U.S. 
Pat. 719,073, Jan. 27, 1903; this Journal, 1903, 218.) 

—M. J. S. 


(O.)- RESINS, VARNISHES. 

Shellac; Analysis of -. E. J. Parry. XXIII., page 320. 


English Patents. 


I or makes; ^ Improved Process for the Manufacture of 
~ ~• W. P. Thompson, Loudon. From A. L. Tedesoo, 
Paris. Eng. Pat. 8208, Feb, 8, 1902. 


U.S. Pat. 711,596, 1902;.this Journal, 1902, 1544; and 
lat. 318,289 ; this Journal, 1902, 1460.- M. J. S. 


Ivory and Bone Bleaching. Report by A. Livnche on 
Coiuon’s process. Bull. Soc. d’Fneouiagement pour 
L’lnd. Nat., 1903, 104, [1], 14. 

The original method of blenching ivory and bone consisted 
in exposing the damp material to the action of sunlight, 
but this process was necessarily very slow. 

Cloez suggested a preliminary treatment with turpentine 
oil or lemon oil, before exposing to sunlight; this method, 
which was used by Graudon, about 1867, was rapid, but 
the results obtained were not permanent. 

In 1880 the use of hydrogeu peroxide was first attempted, 
and, later on, Coinon used this ugent iu conjunction with 
sunlight. 

The damp boue or ivory, cut to the required size, is 
exposed, in closed glass vessels, to the action of sunlight for 
times varying between 20 days in summer and 30 days iu 
winter, after which it is quite dry, and partially decolorised. 

The material is now treated with a solution of hydrogen 
peroxide (about 6 vols.) at a temperature of 30’—35 J C. in 
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sunlight for about six days, after which it is subjected to a 
second treatment, for one to three days, with more con¬ 
centrated hydrogen peroxide at a temperature of 85° C. 
This treatment bleaches the material right through. The 
bone or ivory is finally dried in glass boxes in sunlight for 
three or four days. The bleaching obtained by this process 
is permanent. 

The author states that, in ivory bleaching, the hydrogen 
peroxide must be free from chlorine. In addition to this, 
when sodium silicate is employed to neutralise the hydrogen 
peroxide much better results are obtained than by the use 
of ammonia.—T. F. B. 

Tannin; Determination of -. H. Cormimboeuf. 

XXIII., poge 321. 

English Patent. 

heather. Substance resembling - ; Process and Appa¬ 

ratus for Making. II. Korle, Seckcnheim, Germany. 
Eng. Pat. 17,585, Aug. h, 1002. 

Fibrous substances, such as wadding fleece, are impreg¬ 
nated with a liquid made by mixing equal quantities of the 
following mixtures : (a) poppy oil boiled with roasted | 
copperas (3 per cent.) ; ( 6 ) fibrin glue solution (80 parts), j 
fish oil (10 parts), camphor (G parts), potassium carbo- j 
nate (2 parts), tan-liquor (3 parts), freed from excess ' 
by means of pressing rolls, passed through a drying stove, I 
and then moistened with a liquid made from equal hulks of 
rubber solution, boiled linseed oil thinned with naphtha, 
and borneo “ mort ” or resin. The fleece is then dried 
thoroughly and finished. A special plant for the purpose 
is described iu detail.—K. L. J. 

United States Patent. 

Leather; Manufacture of Artificial -. I,. G. Xaert. 

Audeuarde, Belgium. U.S. Pat. 719,787, Feb. 3, 1903. 

A roughened, woolly, or felted surface is formed upon the 
fabric serving sh a base, and the latter is then impregnated 
with a dilute solution of xanthate of cellulose, either under 
ordinary pressure or in vacuo, the cellulose is precipitated 
out, and the whole structure is impregnated with rubber or 
gutta-percha solution. — R. I,. J. 

French Patents. 

Rapid Tannage; Plant for -. P. B. Leroy and 

B. Bruneau. Fr. Pat. 322,040, June 12, 1902. 

This plant is of the drum type, and is designed so that the 
tan liquor is constantly filtered, foreign matter and ex¬ 
hausted liquor are removed, fresh liquor is introduced, ami 
the streugth of the vat gradually increased, all without 
stopping the machinery.—It. L. J. j 

Finishing Leather; Process for -. C. J. Miller. 

Fr. Pat. 322,173, June 17, 1902. 

To improve the appearance of the leather, it is finished in 
n press, between plates, one or both of which are heated by 
Steam or gas. The machine described is a hydraulic press 
in which the top plate is heated, and the conditions cited as 
an example nre : Temperature of plate, 278° F. j pressure, 
2^—4 kilos.; duration of pressure, 5 seconds to 2] minutes. 

—R. L. J. 

XV—MANURES, Etc. 

Ammonium-Nitrate-Molybdenum Solution for the Deter¬ 
mination of Phosphoric Acid; Preparation of 
A. Mercier. XXIII., page 320. 

et 

XVI—SUGAR, STARCH. GUM, Etc. 

Diffusion Juice [Sugar] ; Lehmhuhl Process for 'the 

Purification of -. 1 )putsch. Zuckerind., 1902, [ 6 ], 206. 

V. Litpmann thought it proved that the smaller amount 
of ime required is due to the precipitation of albuminoids 


by sulphate of alumina, and he has obtained no satis 
factory answer as to what becomes of the sulphuric aoid 
set free. The excellent quality of the beet-roots worked 
at Dobeln must have had the greatest part in the results 
obtained. 

Drenckmann urged that sulphate of alumina and alum 
have been used previously, and abandoned probably on 
account of their invertive and neutralising action. Ho 
found sulphate of alumina and alum both cause inversion, 
which increases rapidly with rise of temperature. 

V. Niessen stated that Lehmknhl is in accord with theory 
in causing the coagulation of albuminous matters by salts 
and acids, for llerzfeld has shown that lime only coagulates 
a small quantity of these substances. The good effects 
of the process are in great part due to the action on cellular 
bodies. 

Drenckmann thought that the coagulum produced by the 
salts should he separated before lime is added, to prevent 
the re-solution of albuminoids by alkali phosphates set freO 
in the calcic defecation. 

Lehmknhl replied that alumina is rendered insoluble, and 
is separated in the sludge ; the acid remains in solution, and 
combines with the alkalis of the juice to form soluble 
sulphates. This quantity of salts, however, is not as groat 
ns that which the old lime process introduces by the pro¬ 
ducts of destruction and of decomposition of albumiuoid 
bodies. Further, these products, acid amides, are strongly 
mclnssigcnic, while sulphates are not, or are much less so. 
Although the coagulation of albuminoids occurs at 90° C. in 
presence of salts or acids, fear of inversion is unfounded, for 
the time of contact with the juice is not sufficiently prolonged 
for that.—L. J. de VV. 

Double and Triple Saturation ; R-rperiments on -. IC. 

Andrlik and V. Stauck. Listy cukrovarnickc, 1902, 21, 

133. Chem. Zeit., 1903, 27, [11], Rep. 30. 

The authors have previously shown that the sludge from 
the third saturation contains only small quantities of organic 
matter, but among practical men the opinion prevails that, 
for the purpose of obtaining a better product and more 
satisfactory working, the third saturation is valueless. In 
order to ascertain the truth on this question, the authors 
have instituted new laboratory experiments in which the 
effects of purification of one and the same juice by the 
two methods have been determined. No matter whether 
the juice operated on is dilute or concentrated, chemical 
analysis shows uo appreciable difference between the pro¬ 
ducts resulting Irom the two methods of treatment, while 
the difference in colour is but slight. Using double 
saturation, the ash contains up to three times as much 
magnesia as that obtained when the triple method is 
employed. In the latter ease, the mean amount of dry 
matter per 100 c.c. of juice is O'767 grin., ami the per* 
eentage of organic matter in the sludge 5 • 50, whilst the 
corresponding numbers for the double saturation treat¬ 
ment are 0'815 grm. and 5 39 respectively. The third 
saturation removes O'002—0*003 grm. of organic matter 
per 100 grms. of sugar ; the sludge formed amounts to 
O'061 grm. per 100 c.c. of juice. The greatest effect 
is not obtained by using the greatest quantity of lime. 

—T. H. V. 

“ Affiliation” [ Sugar Refining']. J. Reclit. Bull, de 

1’Assoc, des Ctiim. de Suer, et de Dist., 1903, 20, [7], 

778—782. From Oesterr. IJngar. Zuckerind., 1902, |5], 

753. 

It is the operation preceding refining proper ■which is termed 
affiliation, and the author describes the work at the Parisian 
refinery in 1900. In this works the only sugar melted is a 
fine and pure granulated, the method of working being 
possible only with such sugar. The sugar gives a clear 
liquor at 24° TIaume, which is filtered through ebar, the 
filtrate being boiled to a small grain and run off vefy cjose. 
The massecuite falls on two endless bahds> 06 which it is 
spread while the hands are running. A little further on a 
pipe supplies clairce in measured quantity, and the belt 
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curries the mass into a room, where the mother syrup and 
vlairce are removed, the air drawn in being warmed eo as to 
heat the Bugnr to a temperature suitable for drying. It is 
then dried nt 50° C., and out up into cubes. The whole 
success of the operation consists in obtaining a massecuite 
working easily and clarifying well. The melted sugar must 
have been freed from all colouring matters, and the char 
must give it brilliancy. 

By an ideal affination it would be possible to work up the 
purified sugars directly»into refined sugar, by the process of 
Czcrykowsfey or of Hitter (Ger. Vat. 48,145), avoiding 
remelting, filtering, and boiling. In any case, this point is 
not yet reached ; the processes which have eliminated the 
char department are still incompletely matured, although 
great progress has been made. 

The object of affination is to increase the purity of the 
sugar and obtain a residuary syrup as free as possible 
from it, corresponding to a maximum yield of washed sugar. 

This result is attained by washing in tanks by the Steffen 
process, whereby a pure white granulated sugar is obtained, 
and a drainage syrup of molasses quotient. According to 
Mittolstaedt, this process has the advantage over centrifugals 
of a saving in plant, and a better mechanical effect of the 
washing syrup. 

The grain of the sugar to he washed, however, must be 
regular for normal results to be obtained. Viscous sugars 
and tho'e which contain* a mixture of large and Bmall 
crystals iuterfere seriously with the success of the costly 
installation of the Steffen process. 

The inequality of the grain of commercial sugars led to 
the Haugen process of affination (Ger. Vat. 9.1,684), wherein 
uusaturated refinery syrups or even water, may bo used 
with heat to dissolve the smaller grain, and the mass formed 
is boiled in order to build the sugar dissolved on the larger 
grain, after which tlio syrup may bo spun off in centrifugals. 

Affiliation of raw sugar by mixing and ceutrifugalising, 
may be made, by mixing the sugar with warm syrup of such 
consistency as to dissolve only the fine grain, the mother 
■yrup adhering to the crystals being rendered less viscous, 
end capable of being perfectly separated from the washed 
crystals by the following methods:—(1) liy addition of 
syrup; (2) injection of water; (3) dry vapour; and (I) 
superheated steam. 

The syrup process has become obsolete, being every¬ 
where replaced by a final washing with water or steam. 

In the Seifert process, paraffin- oil is used instead of the 
final syrup. 

Where water is used, it is strongly cooled and sprayed in 
the centrifugal at a pressure of five to seven atmospheres by 
a Korting or Fuelis injector for 75 to 90 seconds, giving a 
yield of 80 to over 89 per cent, of sugar of ubout 98 nett 
from raw sugar of 88 nelt. 

The sugar obtained is very moist, but is not sticky, and 
is particularly suitable for refining. 

Many factories use ordinary steam from the boilers, which 
is dried twice : once before reaching the centrifugal, and 
again in the centrifugal itself, as in the arrangement of 
Natanson. The action of steam as an allining agent is quite 
different from that of water. The syrup and adhering 
moisture are heated by the steam, rendered less viscous, mill 
the separation of the syrup formed is facilitated. The 
yields are very various, being dependent on the grain und 
other properties. In few factories do Ideas coincide as to 
the action of the steam, pressures from 6 to O'6 atmo¬ 
spheres being employed, slid some even inject air so as to 
produce, a fog. It is only recently that light has been 
thrown on these opinions. It appears that steam should 
only be used in a state of extreme division, that is, only iu 
the gaseous state. There should be no condensed or 
entrained water allowed to reach the centrifugal, and 
besides heating the syrup, the steam should also drive it 
with some force towards the perforations in the basket. 
Thus, the use of superheated steam is indicated. 

In the Zahn process (Austrian Pat. 46/4898) the steam 
is heated to 180° C. at O '3 atpaosphere. The yield with 
superheated steam is higher than with ordinary steam or 
with water injectors, and work- is absolutely sure and 
independent of the workman_ h. J. de W. 


Molasses j The Baker-Bet halt;/ Process far the Extraction 

of Sugar from -. K. Silz. Bull, do l’Assoo. deB 

(Jhirn. de Suer, et de Dist., 1902, 20, [0], 611—649. 
Accordino to Aulard the Baker-Bethany process, as well as 
the separation process, have for their object the formation of 
triculcium sucrate, but the quantity of lime required in the 
former only slightly exceeds the theoretical limit. Whilst 
the old separation process demands 70 to 120 kilos, of lime 
to 100 of molasses, the reaction may now bo effected with 
3J to 35 kilos, of lime. Thus the injurious action of an 
excess of lime is avoided. This excess of lime not only 
develops heat during hydration, necessitating special 
apparatus for cooling, and extra water, hut the reaction 
is never perfect in presence of the constantly reuewed 
excess of lime. The sucrate thus formed, is also mucilu- 
ginous aud does not filter well. As the lime continues to 
slake during filtration, the heat developed, sets free sugar, 
which is lost in the mother-liquor. 

The sucrate produced in the Baker-Bethany process, con¬ 
taining a ipiuimum of hydrated lime, is granular, and filters 
with remarkable facility, allowing a perfect removal of the 
mother-liquor. The juice obtained, is purer und brighter 
than beetroot juice. UK) kilos, of molasses containing 
IS per cent, of sugar give about 93 kilos, of syrup at 50“ 
Brix, correspoudiug to about 50 kilos, of massecuite with 
7 per cent, of water. To obtain this massecuite 43 kilos, 
of water will have to be evaporated. 

There will be obtained 13'2 kilos, of sugar as massecuite 
of 92 of purity. This massecuite, combined with the beet¬ 
root work, will give 34 kilos, of raw sugar at 88°, 8 kilos, at 
75% aud 7 kilos, of molasses.—L. J. de W. 

Sugar Works and. Distillery Products; Determination of 
Ammonia in Vegetable Products,particularly in Beetroots 

and -. K. Seilier. Bull, de l'.Vssoc. des Cbim.de 

Suer, et do Hist., 1902, 20, [6], W49--679. 

Tiik determination of ammonia may be made (1) By direct 
displacement, by treating the product to he analysed, hot or 
cold, with a fixed base, and receiving the ammonia set free, 
into standard acid. The ammonia is then determined cither 
by titrating the ucid not neutralised, or by precipitating as 
ammonium chloroplatinute aud weighing the platinum w hich 
entered into combination. (2) By previous precipitation aud 
determination of the separated ammonia by the weight of 
the precipitate or one of its elements, or by displacing it us 
in (1). (3) By colorimetry ; this process is only applicable 
where the ammoniacnl nitrogen is present in very small 
quantity, aud when a previous separation by distillation 
offers no inconvenience. 

As regards the precipitation with pliosphotungstic acid, 
the author concludes that the precipitation of the ammonia 
is more complete as the time of contact is prolonged and 
the quantity of acid is greater. Even with a contact of 
48 hours und an acidity of 20 per cent., the whole of the 
ammonia used, is not found (94'4 per cent, as maximum). 
The phosphotungstic reagent is not a very sensitive reagent 
for ammonia, since the re-solution of asparagine must have 
readied a certain degree before there is precipitation, but, 
when the acidity exceeds 15 per cent., precipitation is 
effected, although always incompletely. An excess of 
reagent is necessary for heavier precipitation, as is also 
the presence of sulphuric acid. The attack of asparagine 
iu the cold hy sulphuric acid is more prououuced by 
prolonged contact aud increased acidity. Analogous 
experiments with glutamine were not made, as it appeared 
that the results obtained, condemned the use of phospho- 
tungstic acid for determining ammonia in presence of 
easily decomposable acid amides ; in other cases the results 
were lower than the truth. 

Precipitation of ammonia as chloroplatinute is not 
applicable to the determination of this body iu vegetable 
products, since betaine and choline arc also precipitated. 

The distillation with carbonate of soda renders the colori¬ 
metric method inapplicable to vegetable products. 

None of the processes applied, give exact results, and they 
cannot be used even for qualitative research. The con¬ 
clusions previously drawn as to the existence and state of 
combination of ammonia in vegetables can no longer be 
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considered exact as regards the comparison with the 
quantities of ammonia oxistiuir in sugar works and distillery 
predacts at different stages of manufacture.—I.. J. do \V. 

Sugar Works Products ; Products formed by the Kjeldahl 

Treatment of -. K. Andrlik. Hull, de l’Assoe. des 

Chim. de bucr. et de Dist., 1902, 20, [*>], 700—707. 
From Bbhm. Zeits. 1902, (167. 

When nitrogenous substances are treated by the Kjeldahl 
process, but without the addition of oxidising reagents, for 
a time, long enough to obtain decolonisation, ammonia is not 
always quantitatively produced, but in many cases amines 
are also formed. The substances which give the whole of 
their nitrogen as ammonia are animal albumin, the sub¬ 
stance of horns, atpartic and uric acids, &c. ; thoso which 
give both ammonia and amiucs are the amines themselves, 
and thoso which easily separate an amine group by the 
action of sulphuric acid, as betaine, caffeine, diethylurea, 
&c. It is thus possible to determine if a substance contain 
amines or a body having amine groups. The author has 
found that the borders of the leaves of beetroots yield 
amines when treated with sulphuric acid.—L. J. de VV. 

Cane Sugars and Sgrups; Determination of Wafer in 
-. 11. C. l’nnsen-Gterligs. XX11I., page 1121. 

Syrups; Bri.r Determination of -. H. Cl. Prinaen 

Geerligs. XX 111., page 321. 

Reducing Sugars; lodometric Determination of - 

M. lluisson. XXIII., page .‘121. 

French Patents. 

Sugar Reel and other Saechaiiferous Materials; Process 
and Apparatus for the Preservation cf -, by Steri¬ 

lising and Drying the Fresh Slices. .1, C. F, l.afeuillc. 
Fr. Pat. 322,284, June 19, 1902. 

Tiie process described, consists in treating the fresh slices 
with very hot (500’—600° C.) sterilising gases coming 


from a furnace and mixed with sulphur dioxide or other 
sterilising gas ; these gases traverse an endless, continually 
moving apron on which the slices are spread in a uniform 
layer. ’ The apparatus is shown in longitudinal section iu 
Fig. 1 and in tninsvcr-e section through A B in Fig. 2. 
F represents the furnace hearth; A the flues by which the 
hot gases pass to the lateral flues A 1 on either side of the 
furnace, and thence to A 3 below the upper part B of 
the moving apron ; the latter, which is moved by the drums 
C and C 1 round which it passes, is provided along its whole 
length with small rollers working on lateral angle irons; 
the middle of the upper part of the apron is also supported 
by T-irons. On entering the channel in which the apron 
moves, the hot gases are directed by the dampers I) by 
which the section of the passage is modified ; P represent 
pyrometers. O her dampers, H, H 1 , H 3 , and H 3 , situated at 
the end of the. furnace where the flues E communicate with 
the chimney G, also serve for regulating the passage of the 
gases over the slices.—T. II. P. 

Starch and Materials containing Starch; Treatment of 
-. A. P. Anderson. Fr. Pet. 321,842, June 5, 1902. 

See Eng. Pat. 13,353, June 12, 1902; this Journal, 1902, 
1189.—T. II. P. 

Soluble Starch ; Process for Preparing -. I,. Blunter. 

Fr. Pat. 322,206, Jque 18, 1902. 

The starch is slowly heated, for five or six hours, to 
115’ O. with 1 percent, of a volatile acid, which is after¬ 
wards removed by distillation.—T. II. P. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Enzymes; Nomeyiclatwe of the — — . E. O. von 
Eippmanu. l*er., 1903, 36, [2], 331—332. 

Tiik nomenclature of the enzymes is in a somewhat con¬ 
fused state, ambiguity arising as to whether the name of 
the enzyme should be derived from that of the substance 
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acted upon, or from that of the substance produced. Such 
ambiguity has occurred, for instance, in the use of the term 
“ malta&c.” Except in cases (such as invertaae, cmulsin, 
my rosin, zymase, Sc c.) where no doubt can exist, the author 

Name of Enzyme. Parent Substance. Product. 


i 


i 


A niylo glucase .... Starch. 

Dextrino-mnltaso . Dextrin.!.. 

Cellulo-glueaso.... (’ellnlose. 

Trehalo-glucnse... Trehalose. 

Laeto-gluease. Lactose (milk* 

„ , , sugar). 

Melecito-turanose. Meleeitose.. 

Stachyo-galactase. ( Stachyose. 


Carubino-mannase 
Imilo fructaso.... 
Rutino-rhamnase . 


Carubin 
Inulin.. 
Kutin .. 


d-Glucose. 

Maltose. 

d-Glueose. 

d-Glucose. 

d-Glucose (and d-galac- 
tose). 

Turanose (and d-plucose). 
d-Galactoso (and other 
monoseM?), 
d-Mannose, 
d-Fructose. 

Ehainnose. 
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proposes that the names of the enzymes should be com¬ 
pounded from both those of the parent substance and the 
product. Thd proposed system is illustrated by the 
examples from the table in the original given on page 310. 

In the case of lipolytic enzymes the name of the fat hydro¬ 
lysed might be compounded with the word “ glycernse.” 

-J. F. 11. 

Enzymes in Yeast Life; The Part played by -. 

M. Delbriick. Woch. f. Brau., 1003, 20, [7], 05—68. 
Diastases and Peptases. —The diastatic enzymes of yeast 
are those which break down the carbohydrate foods 
into their simplest forms, in which state alone they are 
subject to the fermentative action of the zymase. The 
presence of these enzymes in various degrees, determines 
the attenuative power of the yeast, and constitutes the 
only satisfactory technical basis tor the classification of 
the various races. On this basiH we have an ascending 
series of typical races, as follows:—-Apiculatus yeast, Saaz 
yeast, Frohberg yeast, l’ornbe and Logos yeasts, and lastly 
Amylomyces Houxti. Just as these various diastases pre¬ 
pare the carbohydrate food for the yeast, so the proteolytic 
enzymes or peptases prepare the nitrogenous foods. The 
peptases also are secreted in varying degrees by the 
different races, and play an important part in determining 
the attenuative power. Owing to the phenomenon knowu 
ns “ break,” many yeasts cease to act before all the ferment¬ 
able sugar lias disappeared. The “break” is caused by 
the presence of a layer of mucus around the cells, which 
causes them to clot together aud settle out from the sphere 
of action. In yeasts which are rich in peptase, this slimy 
layer is digested, and the eellB remain suspended in the 
liquid for a longer time. Yeasts rich in peptase tend to 
yield beet's of high attenuation. Inciting “ body,” poor in 
albutuoses, and consequently with inferior “ head," whilst 
with yeasts poor in peptase the converse is the case. The 
composition of the wort, however, is also a factor, aud u 
wort rich in allmmoses will yield better results with a 
yeast rich in peptase than a wort which contains chiefly 
amides. 

The Digestive Enzymes as Aide to tile Oxydases .— -The 
sugars and amides produced by the digestive enzymes, 
diastases and peptases, diffuse iuto the cell, und are sub¬ 
jected to the action of the energy-producing enzymes, 
zymase and oxydases. In addition, the yeast cell stores 
up a reserve of fat and secretes the enzyme, lipase, capable 
of digesting this mateiiul when required, for production of 
cuergy. The oxydases are only fully active in presence 
of plenty of air; in absence of air it would appear that the 
glycerin produced by the lipases escapes respiratory oxida¬ 
tion aud is eliminated unchanged, whilst the fatty acid 
may perhaps he the source of tile succinic acid. 

Glycogen.— lienneberg (this Journal, 1902, 1289) has 
shown that, the glycogen behaves as a very transitory 
reserve material. It only appears when there is an excess 
of sugar, and rapidly disappears under the action of the 
diastatic enzymes. Yeasts such as A', apiculatus, which 
secrete no diastases, are practically incapable of producing 
glycogen, they have no means of utilising it. 

Temporarily unavailable Metabolic Products .— To the 
presence of readily available nutrients the yeast excretes 
those products of enzymic activity which it cannot use so 
readily. Such products are alcohol, amides (c.</., leucine 
and tyrosine), glycerin, aud succinic acid. There is evidence, 
however, that, under the stimulus of excess of air and 
possibly with deficiency of carbohydrates, these products, 
including even the alcohol, may uudergo respiratory oxida¬ 
tion, ana he utilised in the building up of new protoplasm, 
and that carbon dioxide is the only true end-product of the 
vital activity of yeast. 

Internal Service of the Enzymes and the reformation of 
Protoplasm. —The retd end of enzymic activity is to supply 
energy and digested materials for the building-up of new 
protoplasm and young cells. If nitrogenous food be not 
supplied externally, the peptases digCBt the albumin of the 
yeast itself for this purpose ; the internal reserve materials 
of the yeast are glycogen, fat, and albumin. Auto-diges¬ 
tion is not primarily a decomposition process, but rather 
a utilisation of reserve materials corresponding with the 


utilisation of the glycogen and fat. The reserve albumin 
is capable of sustaining tho yeast when growing in solu¬ 
tions of pure sugar with a plentiful supply of ait; the 
amides, leucine aud tyrosine are then not eliminated, but 
utilised. 

Life and Death. —The life of the cell depends on the 
relative balancing of the internal breaking-down and build¬ 
ing-up processes. Tbc main regulating factor of the 
breaking-down processes is the temperature; movement 
aud supply of oxygen stimulate the building-up. Pressed 
yeast, when stored in a warm place, rapidly destroys itself, 
because the euzymic breaking-down processes are active, 
whilst the repairing processes are dormant.—J. F. B. 

Anti-enzymes. Woch. f. Brau., 1908, 20, [7]> 70—71. 

E. W kini.vni) (Zeits. f. Biol., 1902,44, [26], 1 and 45) has 
drawn attention to the existence of substances, which ho 
names anti-enzymes. He prepared, for example, an extract 
which prevented the digestion of Hbrin by pepsin und 
trypsin for several days. Windisch points out the import- 
auco of Weinland’s discovery iu respect to browing, and 
states that iu studying the various processes (the steeping-, 
germinating-, mashing-, and fermentation-processes) by 
which beer is prepared, aud in which enzymes are the 
determining factors, the possible influence of the so-called 
anti-enzymes must iu future be taken into consideration. 

-A. S. 

Yeast; Formation of Sulphuretted Hydroyen by 
Ostervvalder. Weiulaube ; through Zuts. Spiritusind., 
1903, 26, [6], 53. 

During the vinous fermentation of wine masts, an odour of 
sulphuretted hydrogen may frequently he observed. The 
cause of this has been attributed either to the presence of 
free sulphur in the musts, or to the decomposition of the 
yeast sediments. 

The author, however, working with perry and wine musts, 
and with pure cultures of wine yeasts aud yeasts from 
fermenting fruit juices, has found that certain species do 
exist which regularly produce sulphuretted hydrogen during 
fermentation in any must, quite apart from any free sulphur 
or putrefaction of the yeast. The source of the sulphuretted 
hydrogen has not been determined, but it is probably 
derived from the albumin of the yeast. Y'easts, however, 
which do not produce sulphuretted hydrogen under normal 
conditions, do so if free sulphur be added to the must. 

—J.F. B. 

Alcoholic Fermentation. It. O. Herzog. Zeits. physiol. 
Chcm., 37, 149—160. Chem. Centr., 1903, 1, [4], 243. 

In support of Buchner’s theory as to the enzymatic nature 
of fermentation, the author brings forward a further proof 
of the fermeut nature of zymase. ThiB proof consists in 
the demonstration of the catalytic nature of alcoholic 
fermentation by determinations of the reaction velocity of 
the hydrolysis of glucose and fructose aud of the relation 
between the original concentration and the velocity conatant. 

—A. S. 

Proteolysis; Influence, of Oxygen on -, in Presence of 

Chloroform. G. Malfiuno. Ann. Inst. 1‘asteur, 10, 
853—856. Chem. Centr., 1903,1, [4], 243. 

Tun author found that chloroform iu certain cases has a 
very favourable influence on the process of autoproteolysis, 
whilst in others, and especially in the absence of oxygen, it 
has a deterrent action. This is true also for bacteriolysis and 
diastatic action. In albuminous media, iu which proteases 
are present, the phenomena of “ coagulation and de-coagu¬ 
lation” occur simultaneously under the influence of 
chloroform in the absence of oxygen.—A. S. 

Barleys / Malls Prepared from the Present Season’s .— . 

F. SchOnfeld. Woch. f. Brau., 1903, 20, [7], 68—69. 

Owing to the wet harvest of 1902, the barleys maltod in the 
later months of that year contained an excessive proportion 
of moisture and showed in consequence inferior germinat¬ 
ing qualities. Recently, however, the germinating power 
has attained its normal value, and the malts, on the whole, 
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are not only perfectly modified, but givo exceptionally high 
yield* of extract. 

This satisfactory state of things is attributed mainly to 
the generally low percentage of protein in the barley, 
averaging 8—‘J per cent., and to a correspondingly high 
percentage of starch. Owing to the low protein it is not 
necessary to cause the malt to “ felt ” so much on the 
floor nor to cultivate such a loug acrospire, in order to 
obtaiu the required degree of modification. It is better 
rather to curtail the growth in order to avoid excessive 
destruction of the albuminoids and loss of substance by 
respiration.—J. F. li. 


Malting Barley; Blenching Ponder in the Steep Water 

for -. \v. Windiseh. Wooh. f. llrau., 1003, 20, 

[ 6 ], 61 — 62 . ' ’ 

After reviewing the results obtained by different workers 
by the addition of small proportions of bleaching powder 
solution to the steep water, in order to improve the ger¬ 
minating capacity of damaged barley, the author states that 
the injudicious use of bleach in a brewery is very risky ; 
cases have been known, when it has been employed lor 
disinfecting cellars, of its odour being absorbed by the beer. 
The action of bleuch on barley may be twofold; in the 
first place, it would have the same effect as plain lime water 
in preventing the formation of mould and assisting germi¬ 
nation ; in the.second place, there is the special action of the 
chlorine as a direct germicide, and probably also tiding as 
a stimulus to gormination. Experience has shown, however, 
that under some circumstances bleaching powder may do 
harm, whereas plain lime water is nearly as effective and , 
never has any injurious effects.—,1. F. B. 

Starch ; Sugars produced by the Hydrolysis of -, by 

Oxalic Acid, with especial reference to Linlner’s Iso- 
Maltose. 'H. Dierssen. Ztits. angew. Chem., 1903, 16, 
[6], 122—134. 

After giving an account of the work of previous investi- ; 
gators on the products of hydrolysis of starch, the author 
describes his own experiments, in which the sugars formed 
by hydrolysing starch with oxalic acid were examined. From 
the results obtained, it is concluded that in this hydrolysis, 
dextrose, levnlose, and a disaeeharide are formed. Maltose 
is never found, and, if formed at all. It is afterwards con¬ 
verted into dextrose. The rotatory and reducing powers of j 
the disaccharide, and also the solubility, appearance, and | 
melting point of its osazone, agree with the corresponding [ 
properties of Lintner’s isomaltose, and it must hence be con- j 
eluded that the sugars obtained by Lintner and the author are j 
identical, liut the product now described is not attacked I 
by diastase, whilst, in his first paper (see this Journal, 1894, 
68), Liutuer stated that his isomaltose is converted into j 
maltose by the action of diastase; this statement refers, | 
however, to the isomaltose obtained by the dinstatic hydro¬ 
lysis of starch, while that yielded by the oxalic acid hydro¬ 
lysis was presumably not tested in this respect. 

It might be supposed that the author's isomaltose 
resembles that of Fischer in being, not a degradation pro¬ 
duct of starch, but a reversion product of dextrose. That 
this is not the case is indicated by the experimental data 
and by the fact that the sugar is fermentable ; the product 
obtained by Fischer was not fermentable, and further, 
formed a levo-rotatory osazone, whilst that of the author’s 
sugar is strongly dextro-rotatory. 

From the results obtained no conclusions can be drawn 
with regard to the course of the diastatio hydrolysis of 
starch, but the fact is emphasised that the products obtained 
in this case differ considerably from those yielded by Bcid 
hydrolysis. Additional evidenoe is also afforded of the 
tendency of dextrose to form double compounds with other 
sugars; 1 mol. of the syrupy Isomaltose obtained by the 
author yields crystalline double compounds with any whole 
number of dextrose molt, from one upwards. 

It is probable that Saccharomyces marxianm will he 
lOttnd useful in separating < isomaltose from its mixtures 
with dextrose, since the former sugar is not fermented by 
drift-yeost species j the tedious fractionation wjth aqueous 
deohol may hence be avoided. — T. H. T. 


Brandies ; Portuguese ——, and the Methods of Brandy 

Analysis. H, MastbaUtd. Zeits. Enters. Nalir.- u. 

Genussm.,1908, 6 , [2], 49—66. 

Among the impurities of brandy are the fruity ethers and 
volatile oils derived from the raw material; other alcohols, 
acids, benzaldehyde, and hydrocyanic acid resulting from 
the degradation of the sugars and from the fermentation ; 
furfural, acrolein and pyridine bases from the distillation ; 
and aldehydes, acids, and ethers from oxidation and con¬ 
densation during ageing. 

The author has examined a large number of natural and 
manufactured Portuguese brandies, determining the specific 
gravity, the percentage by volume of alcohol, mgrms. 
per litre of extract, acid, aldehyde, furfural, ethers, and 
higher alcohols, and mgrms. (calculated per 100 c.c. of 
absolute alcohol) of acid, aldehyde, furfural, ethers, and 
higher alcohols ; the sum of the last enumerated comprises 
I the “ impurity coefficient.” From these results it is con¬ 
cluded that the limit of 300 mgrms. of total impurities 
(calculated upon 100 c.c. of alcohol) is uot suited lor true 
Portuguese brandies, for, as shown in the tabulated results, 
many brandies which were known to be genuine had a 
lower impurity coefficient. This coefficient varies between 
the limits of 148"4 and 977'2 mgrms The standard of 
300 mgrms. fixed by the Paris .Municipal Laboratory does 
not therefore decide whether a Portuguese brandy is genuine 
or not. 

Die relation of ethers to higher alcohols varies very con¬ 
siderably. Among the results are found such differences 
as 9:1 and J:l. Lusson’s oxidation coefficient, which is 
the sum of the acids and aldehydes in the total impurities, 
varies between 5' 1 and 52 • 9. As the brandies examined 
were only one or two years old, no connection between the 
degree of oxidation and the age of the brandy could be 
established. The estimation of furfural appears to have no 
analytical significance. 

It is possible to differentiate between a manufactured and 
genuine Portuguese brandy, for generally a high-grade 
brandy has a low impurity coefficient and a low acidity. 
Three-fourths to four-fifths of the impurities are ethers and 
higher alcohols ; the latter are of importance iu the higher 
grade brandies. The impurity co-efficient is useful in 
judging whether a considerable quantity of alcohol has 
been added to a natural brandy. From a hygienic point of 
view this coefficient is of little value, and, as pointed out 
before, the French limitation does not apply to Portuguese 
brandies.—J. L. U. 


K no li sir Patents. 

Beer [Xon-.lloholic] ; Impts. in Brewing -. If. lioen 

itzer, London. ICng. Pat. 11,734, July 3, 1902. 

Malt (80 lb. per 100 galls, of water; is raked in the mash- 
tun for about three hours at a temperature of about 81 c '—• 
85° C., the extract is then passed into a boiler, and there is 
added to it a Uerimin product known under the name of 
“ ice-sugar ” (Eiszucher), in the proportion of 2 ozs. per 
100 galls. The whole is then boiled under reduced pressure, 
alter which the proper proportion of hops is added, and 
boiling is continued at atmospheric pressure for about 
30 minutes. The wort is filtered, pitched with yeast, left 
for not more than four days, and then allowed to cool. Such 
beer contains less than 1 per cent, of alcohol, to which 
result the special substance “ ice-sugar ” is said to contribute, 

—J. F. B. 

Brewers’ Mash and similar Mixtures ; , \ppar at us for 
filtering and Washing -. V. Lapp, Leipzig, Ger¬ 

many. Eng. Pat. 20,079, Sept. 13, 1902. 

Mashes are separated into their solid and liquid constituents 
and the former are washed,, by means of a rotary fliterjpg 
vat provided with a pervious or perforated wall, or else 
with two such walls, one encircling the other. W hen tho 
solid particles vary greatly in size, as is tho case with 
ordinary grist mashes, the double-walled apparatus is 
preferable, the inner . wall being coarsely perforated, and 
tho outer wall finely-perforated. A filtering medium may 
ho i carried on the latteg, or a constant layer of mash 
particles may he left to serve the sume purpose. The solid 
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matters are washed and then removed, either intermittently 
or continuously, by means of specially adapted scrapers 
operated automatically.—J. F. B. 

Beer-forcing Apparatus; Purifying the Compressed Air 

in -, and Preventing the Beer becoming Stale. E. 

Kliraek, Cracow, Austria. Eng. Pat. 23,394, Oct. 27, 

1902. 

Tub compressed air in beer-forcing apparatus is passed, 
before it reaches the beer, through a vessel provided with a 
vertical partition extending almost to the bottom, and con¬ 
taining a suitable liquid, such as alcohol, to which 10—IS 
per cent, of beer yeast has been added.—J. F. B. 

Beer Barrels, Wine Casks, and the like; Disinfecting 

Apparatus for -. L. Vandam. Eng. Pat. 27,120, 

Dec. 9, 1902. XVIII. C-, page 313. 

United States Patents. 

Malt for Masking; Method of Preparing -. V. Lapp, 

Leipzig, (iermany. U.S. Pat. 719,479, Feb. 3, 1903. 

Ghound malt is passed through a pipe of relatively small j 
diameter, under the pressure of a compressed agent ami 
the action of a pump, and is subjected, while in the pipe 
prior to reaching the pump, to the action of water under 
high pressure, introduced in jets passing radially into the 
pipe. The malt is then forced, under pressure, from the 
pump through a series of sieves to the mash tub.—J. F. B. 

Wort; Method of Accelerating the Production of -. | 

V. Lapp, Leipzig, Germany. TT.S. Pat. 719,480, Feb. 3, 

1903. 

Malt is mashed and the mash is separated into a thin and \ 
thick portion, the latter is boiled and mixed with the \ 
separated thin portion. The resultant mixture is again 
separated into a thin and thick portion, the latter is heated 
slowly, then quickly boiled and mixed with the separated 
thin portion. The mixture is again separated into thin ami 
thick portions, the liquor is separated from the lutter and 
the solid matter is mashed with hot water, the mash is added 
to the thin portion ami the mixture is boiled. The liquor is 
drawn off and the solid residue is mashed with water, and 
the liquid portion is then mixed with the two other liquors, | 
the whole being dually boiled and clarified.—J. F. B. 

French Patents. 


| mixtures of various strengths are employed for regulating 
i automatically the outlets of the columns so os to govern 
I the alcoholic riohness of the vapours.—J. F. B. 

Liqueurs; New System of •' Bonifcateur I'Utile” for 

Manufacture of -, by Distillation. J. Longuere. 

j Fr. Put. 322,113, April 14, 1902. 

The apparatus termed “ bonificateur l’utile ” can lie fixed 
to any distillation plant and enables the extraction, by the 
alcohol or brandy produced, of any desired aroma or 
flavour, thus replacing the system of maceration or the 
i addition of flavouring ethers. The apparatus consists of 
two parts : the first consists of a pair of cylinders provided 
j with inlets at the bottom, and ontluts at the top w ith auto- 
j malic valves; these cylinders contain perforated baskets 
\ holding roasted almonds or other materials through which 
the alcoholic vapours are caused to circulate. The second 
vessel consists of a cylinder of somewhat similar construc¬ 
tion, also filled with material, through which the phlegms 
in the liquid state are caused to circulnto on their way back 
to the still.-— J. F. B. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Flow s ; J'kosphorus in --. Balland. Comptcs rend., 

136, [5], 332—333. 

It is known that the determination of phosphorus in the 
ash of vegetable substauces does not give all that present 
in the original substance, as some occurs in the form of an 
organic compound, and escapes during the incineration, 
The author has determined the phosphorus in a number of 
flours directly, by a method he proposes to describe later. 
His results, expressed as grammes of phosphorus and of 
phosphoric oxide per kilo, of bread (containing 35 per cent, 
of water), are as follows : — 

- I I*. ! 1VV 

I 

Military bivuil, with 8(1 ;ier cent, boiled Hour., VOl 1 2*47 

.. 7(1 „ .i (lilt 2'IH 

Bread from the Paris Civil Hospitals .j 0*88 l'D5 

i jil'W 1*23 

„ civil bakeries . 2 to to 

(0-7S 1.*82 • 


Malt; Masking of -, especially for Pale Beers. 

V. Lapp. Fr. Fat. 32I,H50, June 5, 1902. 

See Eng. I’at. 21,721 of 1902 ; this Journal, 1903, 40. 

—J. F. B. 

Wine and other Liquids ; Apparatus for Continuous Con¬ 
centration and Distdlatimi under Vacuum of - 

A. Lande. Fr. Fat. 321,784, April 11, 1902. 

The whole apparatus is maintained under a suitable 
vacuum ; the wine to be distilled is contained in two or 
more heaters provided with steam coils; the vapours pass 
into an empty boiler also provided with a steam coil from 
which they ascend to a rectifying plate-column. The alcohol 
is collected in a series of vessels, and when the alcoholo¬ 
meter indicates zero, the water is collected in another 
reservoir. At a suitable concentration the residue is ruu 
into a cooling vessel and another heater is put into action. 

—J. F. B. 

Distillation atul Rectification ; Apparatus for --. 

E. Guillaume. Fr. Fat. 321,871, June 7, 1902. 
Certain combinations and dispositions of rectifying 
eolumns, dephlegmators, ire., are described (1) for the 
direct distillation and rectification of fermented wash, and 
(2) for the rectification of distilled spirits. In the’first 
case the rectifying column is heated by the condensation 
of the crude .alcoholic vapours coming directly from the 
distilling column, whilst in .the .second case it is bspted by 
steam, the condensed > water being, employed---for dilating 
the phlegms. The. differences in. the tampexatpeea of the , 
vapours corresponding with the boiling points of alcoholic j 


Similar results have been obtained for nitrogen; the two 
sets of figures indicate the gradual diminution of the amount 
of gluten in the flour. The author attributes this to the 
system of milling with cylinders, and to the increasing 
perfection of bolting machinery.—.1. T. D. 

Starch [in Fodder Materials ] ; Determination of -. 

St. Weiser and A. Zaitschek. XX1IL, page 321. 

English Patent. 

Centrifugal Machines or Separators [C'rarm, $*e.] 
O. Ohlsson, Sodertelge, Sweden. Eng. Fat. 25,553, Nov. 
20, 1902. 

The liners of centrifugal milk separators, fee., are made of 
a series of hollow pyramids, plates, or funnels, superposed 
in the direction of tho axis of the drum, and bent or corru¬ 
gated circumferentially or in a tadial plane, the orifices for 
the upward passage of the milk through the liner being 
formed at the apices or highest points of the bends in the 
plates. [See also U.S. Fat. 718,724, of 1903 ; this Journal, 
1903, 225.]—li. A. 

Frknch Patent. 

Milk; Preservation of -. J. NieolaSdi. Fr. Fat. 

322,081. June 14,1902. ; : ' 

A demnitb proportion of sulphurous acid is added tb the 
milk, the cream and casein being eventually separated, 
leaving the preservative in the whey. - An' appUratusfbi 
adding the sulphurous acid to the milk is Alsnclaittad. ' 

Oi'A.Mi 1 *- 







JOURNAL op the society of chemical industry 


[March 16 ,1903. 


au 


* (B.)—SANITATION t WATER PUBIFICATION. 

Hardness of Water; Determination of -. W. Peters. 

XXIII., page 820. 

English Patents. 

Seu-age and other Liquids ; Method of, and Mechanism 

for. Distributing -. J. K. Wilieox and II. P. Ruikes, 

Birmingham. Eng. Pat. 2155, Jan. 27, 1902. 

A rkctancui.au filter bed is provided with a central or 
side sewage carrier or trough, ami a travelling sewage 
distributor ted from it, the distributor being so arranged 
that it travels over the area of tho filter on one side of the 
trough, distributing the sewage uniformly during the whole 
forward travel, whilst on the backward travel the sewage is 
distributed over the other side of tho trough. Thus a 
uniform application of sewuge, with equal intervals of rest, 
is given to every portion of the filter at stated periods. 

— L. A. 

Sewage or other Liquid i Improved Plant and Apparatus 

for Distributing -. J. Jl. Alliott and H. 11. Kansoua, 

London. Eng. Pat. 4029, Eeb. 17, 1902. 

In order to distribute sewage or other liquid uniformly 
over a rectangular bed by means of a revolving distributor, 
the corners of the bed are provided with supplementary 
distributors fed by the travelling radial arm or arms. Such 
distributors may eomprife a trough having in plan the form 
of a circle, either broken or continuous, with branch 
troughs extending into each corner. If the distributor is of 
the typo which Is moved to and fro along the bed, and is 
fed from a central trough, the distributing channel ratty be 
oomposed of several slotted pipes, each flanged at both 
ends, and so fixed that the pipes may be turned about their 
axes, and the position of the slots varied. If the distribu¬ 
ting channels are carried by an endways movable trolley, 
buffers or inclined rails are provided at each end of the 
track to facilitate the starting of the trolley on its return 
journey. Arrangements are also provided for automatically 
controlling the supply of sewage to the channels.—L. A. 

Mixing Definite Quantities oj one Liquid or Solution with 
Another [ Disinfection, Sewage Precipitation, Water- 

Softening, $•<;.]; Improved Apparatus for -. A. S. 

Lcgg, Sutton, Surrey. Eng. Pat. 9705, April 26, 1902. 

This apparatus comprises a solution chamber, means for 
agitating the contents of this chamber, a vessel adapted 
periodically to collect and deliver to the mixing chamber a 
definite quantity of liquid from the solution chamber, uu 
oscillating mixing chamber operated by the liquid flowing 
into it, and means for transmitting the motion of the mixing 
chamber to the mechanism of the solution chamber.—11. A. 

Wool Suds or the like; Apparatus for Filtering and 

Purifying -. J. Gatecliff, Bradford. Eng. Pat. 

24,482, Nov. 8, 1902. 

Tub apparatus consists of two concentric tanks, having 
conical bottoms with outlet valves. The inner tank hus a 
central vertical tube passing nearly to tho bottom, through 
which the liquid and reagent are admitted, and tho latter 
then rise over the helicoidal depositing surfaces with which 
this tank is fitted, and overflowing through a coke-breeze 
filter at the top, are conveyed by means of a pipe to the 
bottom of the outer tank, through which the liquid again 
rites and passes through a filter of wood fibre to the outlet. 
The precipitate arrested by the helicoidal surfaces and the 
filters falls to the bottom of the tanks and is drawn off from 
time to time.— L. A. 

Drinking Water; Apparatus for the Preparation of --. 

R. Henneberg, Berlin. Eng. Pat. 8781, Eeb. 13, 1902. 

Tub apparatus comprises a sterilising boiler provided with 
a worm, the convolutions of which are arranged in the 
transverse water-tubes of the fite-box, or close below the 
level of the boiling water, and the upper end of which 
receives water from the boiling water surface j also a cooler, 
and a combined filtering and aerating appliance. The whole 


ia so arranged that the water entering the boiler at the lower 
end, passing upwards through the boiler and then circulat¬ 
ing through the coil, is submitted for a considerable time 
to a boiling temperature without interruption of its flow, 
and is then sprayed into the filter in a cooled condition, so 
as to create u partial vacuum and cause thereby the inflow 
of air with which it becomes saturated.—L. A. 

Unitkij States Patents. 

Liquid-Purifying System. [Water or Sewage.] J. J. 
Derry, Philadelphia, Pa. U.S. Pat. 719,201, Jau. 27, 
1903. 

A main and series of branch pipes deliver the sewage or 
water in the form of a film, which is further broken up into 
drops by means of splash-plates, ou to the filter. The main 
is provided with a serits of dams decreasing in size in tho 
direction of the flow of the liquid, nnd the filtered effluent 
is further aerated in a collecting drain.—W. P. S. 

Water or Sewage; Apparatus fur the Purification of -. 

J. N. McClmtoek, Boston, Mass. U.S. Pat. 719,357, 
Jau. 27, 1903. 

The apparatus consists of a septic tank having a supply- 
pipe provided with a valve. Separate overflows from this 
tank deliver the liquid on to separate filters provided with 
separate collecting tanks containing floats which alternately 
operate valves on the overflow-pipes from the septic lank. 
The collecting tanks discharge automatically oil to a second 
filter fitted with aerating pipes which extend through the 
collecting tanks. A collecting tank is also provided for the 
second filter. An air tube extends from the first to the 
second filter, tho passage of air through the tubes being 
controlled by floats and valves.—W. P. S. 

Ekkncii Patent. 

IP,iter Purifier for Steam Boilers. K. Delmouly, Paris. 
Addition, dated April 24, 1902, to Fr. Pat. 314.3U9, Sept. 
17, 1901. 

Tnis invention relates to the modification of certain features 
of au apparatus described in a previous patent, which is a 
continuous water purifier (softener) of the type fitted with 
internal inverted cones tor separating tile precipitate from the 
water. These cones are threaded ou to a central tube having 
slots at the base of each cone closed with shutters, on opening 
which the mud falls through the central tube to the bottom 
of the vessel. Tile proportion of lime water to hard water 
is adjusted by means of a tank divided into two sets of 
double compartments, small and large. The water entering 
the apparatus flows through a three-way cock into one of the 
smaller compartments, and overflows into one of the larger. 
When the latter is full, a siphon discharges the contents on 
to a water wheel fixed over the softening tank. The wheel, in 
revolving, reverses the three-way cock, and empties tho 
contents of the smaller compartment into the lime-water 
vessel, at the same time diverting the inflow iug hard water 
to the second of the smaller compartments of the measuring 
tank.—L. A. 

(G\)—DISINFECTANTS. 

Bactericidal Action of Perfumes. II. Marx. Centralbl. 
Bakteriol., 1903, [1], 33, 74. Chcm.-Zeit., 1903, 27, 
[11], Hep. 28. 

Exi'Eiiimen is have been made by the author on the action 
of various perfumes on cultivations of Bacillus anthracis and 
Staphylococcus pyogenes aureus. Growth is prevented by 
the presence in the culture medium of terpineol or nitro¬ 
benzene in the proportions 1: 1000 or 1: 100 respectively, 
while agar plates are completely or partially sterilised if a 
drop of terpineol or nitrobenzene is added, or if they are 
partly covered with beliotropin or vanillin. Even a rela¬ 
tively short treatment with terpineol (1:500) or nitrobenzene 
(1 :10) produces such a change in these bacteria that after¬ 
wards they develop only slowly. Anthrax or Staphylococci 
are killed in 60 minutes by terpineol in the concentrations 
of 1: 100 and 1:10 respectively, whilst nitrobenzene, even 
in a concentration of 1: 10, kills neither of these organisms 
in 24 hours. An especially strong action is exerted by 
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terpineol in combination with a foaming potash soap. In 
emulsions of bacteria, perfumes—particularly terpioeOl— ; 
effect agglutination, but it is doubtful whether this plays a 
part in the bactericidal action. The author consider* rather 
that the la'ter is connected with the property of rendering 
oxygen active.—T. H. P. ! 

Silver, Colloidal (Collargol ) s Method of Preparation. 

_Daolos and A. Cothereati. Nouvcaux ltemMes, 19, 

[2],HO. 

Colloidal silver for use as au antiseptic is prepared by the 
following process :— 

One hundred grins, of citric acid are dissolved in distilled 
water, aud the solution neutralised with ammonia, when 
the solution is made up to 500 c.c. 18G grins, of ferrous 
ammonium sulphate are dissolved separately, in a similar 
quantity of water. The two solutions are mixed, diluted to 
1,500 c.c., and a solution of silver nitrate, 20 grins., in j 
distilled water, 100 c.c., is poured gradually into the mixture, 
with constant stirring. The precipitate obtained is allowed 
to settle, protected from light and air j it is collected, 
washed, and dried, either over sulphuric acid or in a stove 
at a temperature not exceeding 40‘ (1. Colloidal silver as 
thus prepared occurs in small black panicles, with a metallic 
lustre. It contains 07 per cent, of silver; its solubility in 
water is 1:25; its solutioa does not dialyse. Acids and 
most salts precipitate the silver from it, in the form of 
ordinary metallic silver.—J. O. U. 

English Patent. 

Beer Barrels, Wine Cashs, and the lihe; Disinfecting 

Apparatus for -. L. Vundain, ,Mons, Belgium. Eng. 

Pat. 27,126, i>ee. 0, 1902. 

A MEASunEo quantity of disinfectant liquid is delivered from 
a receiver into a funnel communicating with a steam injector- 
pipe. The liquid there meets with a jet of dry steam, by 
which it is volatilised and forced into the room or vessel to 
be disinfected.—J. F. H. 

FitKNcn Patents. 

Disinfecting Salts,known as "Sets dc Paris”; Manufacture 

of -. I,a Compagnie Iudustrielle <le Produits Anti- 

septiques. Fr. Pat. 022,230, June 18, 1902. 

Zinc sulphate. 49 parts; potassium and ammonium alum, 
24^ parts each ; potassium and calcium permanganate, 1 
part each, are dissolved in water ami crystallised, to form 
“Sels do Paris.” According to the present invention, the 
crystals are mixed with caleuiin chloride, in the proportion 
of 1 part of the latter to 200 parts of the crystals, by 
weight.—E. S. 

Calcium Carbide, “Denatured”; Manufacture of - 

[for Viticulture, #c.]. Soc. des Carbures Metalliques. 
Fr. Pat. 322,281, June 19, 1902. 

Calcium carbide is prepared in the manner described in 
Bullier’s Fr. Pat. No. 236,160 (Feb. 9, 1894) ; but to the 
ordinary charge is added 10 per cent, or more of calcium 
sulphate or phosphate. By this means a carbide is obtained 
which liberates an unusual amount of hydrogen sulphide 
or phosphide when it is treated with water; and it is there¬ 
fore claimed to be specially applicable to the purposes of 
destroying insects and cryptogamic growths on vines and 
the like.—F. II. L. 

XIX.—PAPER, PASTEBOARD, Etc. 

Paper ; Use of Incinerated -- Fireproof Paper. 

G. L. Papier-Zeit., 1903, 28, [13]. 439. 

In the arsenic districts of Saxony it is enstomary to pack 
the arsenical earth in clay tubes, which are then bested to 
redness, and the arsenical fumes are collected. One of the 
difficulties in this process was caused by the fusion of the 
earth to the inner walls of the clay tabes, which prevented 
their frequent use. This difficulty was overcome by insert¬ 
ing cardboard tabes inside the clay ones before charging 
with earth, thus providing a thin layer of paper ash 
between the earth and the tube. 


It is possible to make paper with a fireproof ash capable 
of replacing clay capsules. For instance, impregnation 
with a 25 per cent, solution of sodium silicate has this 
result, but it is found that if the paper be impregnated 
before passing over the drying cylinders it is apt to stick 
to these latter. A more satisfactory method is the applica¬ 
tion of a solution of sodium tungstate (1 in 25) as the 
paper passes from the second press rolls to the drying 
cylinders. Cheaper solutions arc as follows: 1 part of 
ammonium sulphate in 12 parts of water, the first drying 
cylinder being kept only moderately hot ; or 3 parts of 
magnesium sulphato and 4 parts of borax in 25 parts of 
warm water. 

As regards the use of paper for incandescent mantles, 
it is remarked that only asbestos paper would be suitable, 
but it would have to be prepared in n different manner to 
the present article. It should have the feel and tenacity 
of cellulose paper, and in this state it would be readily 
adopted for wrapping purposes by gunpowder manu¬ 
facturers.—J. F. B. 

Cellulose ; Determination of ———. S. Zeisel and J. Stritar. 

XXtil , page 321. 

English Patents. 

I Acetyl Derivatives of Cellulose and Ory-Cellulose ; Pro- 

duetion of -. E. Eandsberg, Nuremburg. Eng. Put. 

4S86, Feb. 26, 1902. 

One part of hydro-cellulose or oxy-cellulose is heated with 
about 4 parts of acetic anhydride (containing about 1 per 
cent, of orthophosphoric acid) at from 40° to 90° 0., until 
a uniform gelatinous product is obtained ; the mass is then 
treated with water, wushed and dried. 

In the case of oxy-cellulose, sulphuric acid may be em¬ 
ployed instead of phosphoric acid; metaphosphoric acid, 
pyrophospliorie acid, or phosphoric anhydride may be em¬ 
ployed in either process with equally good results, though 
the temperature must be somewhat higher than when 
sulphuric or orthophosphoric acid is used. (See also Fr. 
Pat. 319,848, 1902 ; this Journal, 1902, 1550.)—T. F. B. 

Celluloid-like Substance ; Manufacture of -. E. Z dll I, 

Berlin. Eng. Pat. 23,445, Oct. 27, 1902. 

The camphor usually employed in tho manufacture of 
celluloid is replaced by ‘‘such derivatives of phosphoric 
acid as are formed by phenol, cresol, and nnphthol on the 
one hand, and alcohol or anilide radicals on the other hand,” 
replacing the hydroxyl groups of phosphoric acid. 

Nitro-eelhilosc is mixed with the phenyl-, cresyl-, or 
naphthyl-phosphoric ester or anilide, and the mixture treated 
in the usual manner. (See also Eng. Pat. 4383, 1902 ; this 
Journal, 1902, 719.)—T. F. B. 

French Patents. 

Peat; Manufacture of Paper or Millboard from ——. 

M. Krause. Fr. Pat. 322,061, June 14, 1902. 

The crude peat is broken up by means of a revolving helix ; 
it is then suspended in water, the acidity is neutralised, the 
earthy matter is removed by passing tho mass over a scries 
of settling laths ; tho fibrous matter is washed and part of 
the water is removed. The mass is then treated in an edge- 
runner mill, then in a beating engine, and is finallv passed 
over sand-tables to the mixing chest. The peat-pulp is made 
into boards by a machine of the cylindrical type. There 
are preferably two or more vats and making-cylinders, one 
; vat being furnished with peat-pulp aud another with 
mechanical wood-pulp. The making cylinders are alter¬ 
nately dipped into their respective vats, so that the result¬ 
ing millboard is composed of alternate, very thin layers ot 
the two materials.—J. F. B. 

Wood-Pulp and similar Materials ; Apparatus for Im¬ 
pregnating -. E. O. Eichhorn. Fr. Pat. 892,177, 

June 17, 1902. 

Woon-rorr when reeled in the moist state, as it comes 
from the machine, is very liable to attacks by mould fungi. 
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The web U therefore passed between rollers, one of which 
is kept moistened with an antiseptic solution, which is 
absorbed by the moist pulp before the latter is reeled up. 

' A bleaching solution may be applied in the same way. 

—J. F. B. 

Cardboard and Drawing Paper, rendered Waterproof 

with Coal-Tar, Oiln, fyc. ; Method of Preserving -. 

M. Zalinski. Fr. Pat. 821,709, June 3, 1902. 

To render their tints or colours permanent, drawing papers, 
cardboards, and tissues, prepared with oils, eoai tar, as- 
phalliim, bitumen, &c., are passed successively through 
(1) a solution of alum, (2) a solution of fish-glue in alcohol, 
and (8) a spirit varnish.—E. B. 

Paper-Making and Bleaching; Preparing Vegetable 

Fibres Jot - . A. Badoil and E. Borer. Fr. Pat. 

821,747, June 10, 1902. V., page 295. 


II.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EITRACTS. 

Alcohol and Aldehyde ; Oxidation of -. .1. Slitbos- 

zewicz. Zeits. physik. Chem., 42, 343—852. Chem. 
Centr., 1903,1, [5], 279. 

Aldehyde in faintly alkaline or neutral solution de¬ 
composes into alcohol and acetic acid. The energy of 
oxidution of aldehyde is greater, in alkaline solution, than 
that of alcohol. If alcohol in sulphuric acid be practically 
compared with aldehyde in sulphuric acid, using platinum 
electrodes, aldehyde proves to he a stronger reducing agent 
than alcohol; therefore ftldehyde must he oxidised by 
oxygeu more readily than by alcohol. This is at variance 
with the statement of Dony-Renault (this Journal, 1900, 
542), to the effect that, on electrolysis of alcohol, only 
aldehyde is formed at the anode, in theoretical current- 
yield. It is stated that this assertion is probably incorrect. 

—A. S. 

Acetic Acid; Volatility of Atpieous Solutions of -. 

W. Chattaway. Analyst, 1903, 28, [323], 29—30. 

Thb following results were obtained by exposing 502 grins, 
of a 4-27 per cent, solution of acetic acid in an open dish 
of about 2 dem. diameter :— 


Numlver 
of Hours 
exposed. 

Total 

Loss. 

i Loss of 
j Water. 

1 

Loss of 
Acetic 
Acid. 

Acetic 
Acid m j 
Residue. 

Tempera¬ 

ture. 


Grms. 

Grins. 

Grms. 

Per Cent. 

°C. 

49 

89*10 

87*67 

1*48 

4-35 

16 

Further 24 

13*80 

12-60 

0-70 

4-35 

IS 

„ 72 

24-60 

23" 40 

1-20 

435 

14*5 

„ 24 

15*80 

15-03 

0-77 

4*38 

16 

„ 4H 

24-40 

23-40 

1 * 0’» 

4*40 

16.5 

M 48 

26-60 

25 54 

i-ort 

4-47 

15-5 

48 

21*70 

20*80 

o-oo 

4-53 

14 

48 

20*03 

: 22-28 

0-72 

4-oy 

15 


—A. S. 


Sulphoguaiacin. G.Tarozzi. Boll. Chim. Farm., 41, 819. 

Chem. Centr., 1903,1, [3], 188. 

SOLPHOGCAIACIN or quinine disulphoguaiacolate is prepared 
in the following manner. Guaiacol sulphonio acid is 
prepared by warming together equal parts of pure concen¬ 
trated sulphuric acid and anhydrous guaiacol, the reaction- 
product is diluted with 10 times its quantity of water, 
neutralised gradually with barium carbonate, the carbon 
dioxide expelled by beating and the liquiihflltered. To the 
filtrate the requisite quantity of quiniMfc bisulphate solution 
is added, the liquid is evaporated on the water-bath, and the 
residue dried. - It forms small yellow scales, soluble in cold 
water; «pd. much more readily m alcohol. It has a bitter 
butte and is distinguished from quininesulphocreosotate 
(Boll. Chim. Farm., 37) by the fact that it gives no reaction- 
When treated with a few drops, of the oopper sulphate 


solution, whereas, in the case of the latter, a yellowish- 
green ring is formed on the surface of the liquid.—A- S. 

Canthatidin; New Method of Preparation of ——. 

Puran Sing, Pharra. Hoc. of Japan, 1902 (239) and 

(244) ; through J. I’harm. Chim., 17, [2], 73. 

Twenty-five grots, of powdered cantharides arts treated 
with a mixture of 10 c.c. of nitric acid and 200 c.c. of water. 
Tim whole is then evajmrat^d to dryness on the water bath, 
a little gypsum being added towards the end of the drying. 
The dried mass is then extracted with chloroform and the 
solvent distilled off, when, on cooling, the cantharidin 
crystallises out from the yellowish oily residue. This 
accompanying oil is readily removed by washing with a 
small quantity of ether or alcohol. The object of evaporat¬ 
ing the powdered “ flies ’’ with nitric acid is to partially 
oxidise the fat, and so render it more soluble and therefore 
easier to remove from the crop of cantharidin crystals. 

An alternative method is that of Nagai. 25 grms. of 
powdered cantharides, rendered acid with hydrochloric acid, 
are extracted with chloroform in a Soxhlet apparatus. The 
chloroform residue, after distilling off the solvent, deposits the 
greater part of the cantharidin iu the form of crystals. The 
oil accompanying these is removed by washing with other; 
the ethereal washings are evaporated, and the fatty residue 
saponified with a little soda. The soap thus formed is then 
treated with a solution of alum, which dissolves out the 
cantharidin which has been removed with the fat. On 
concentrating the alum solution, this cantharidin separates 
out and is added to the first crop of crystals obtained 
from the chloroform extract.—J. O, B. 

Ipecacuanha; Alkaloids of -. 0. Lowin. Arch. 

intern, de l’harmacodyn. ct do Tbcrap., 1903, U 1. 

Chem.-Zeit., 1903, 27, [11], Rep. 25. 

The author gives a table showing a number of reactions for 
emetine and cephaeline, the two principal alkaloids of 
ipecacuanha ; of these reactions, the following are important 
for distinguishing betwecu the two substances ; — With 
Millon’s reagent, a 2:100 solution of emetine remains 
colourless in the cold, but tarns yellowish on heating; a 
solution of cephaeline of similar strength, however, turns 
violet in the cold, and, on heating, becomes fiually dark 
brown, while colour changes are obtained very distinctly 
with a 1:1000, and just visibly with a 1:5000 solution. With 
mercuric acetate, a 2 : 100 solution of emetine remains 
unchanged in the cold and becomes somewhat yellowish and 
turbid on heating; an equally strong cephaeline solution 
also remains colourless in the cold, but becomes violet, and 
later dark grayish-brown on heating, a 1 :5000 solution of 
the alkaloid giving a distinctly visible reaction. With 
Fnihde’s reagent, emetine solution turns successively 
grecuish-yellow, green, and pale blue, whilst the colours 
yielded by cephaeline are indigo blue, greenish black, and 
dark green. The two alkaloids exhibit but slight differences 
in their toxicological actions. Roots from Rio contain 
principally emetine, whilst those from Carthagena have 
more cephaeline. To determine the value of the root, the 
two alkaloids must lie separately determined j a determina¬ 
tion of the psyehrotino is unnecessary, since this substance 
only occurs in small quantity, and acts neither as an emetic 
nor as a nauseant.—T. II. P. 

Morphine; An Undescribed Salt of -. A. E. Tanner. 

l'harm. J., 1903, 70, [1701], 134. 

Ix the preparation of a 1 in 20 solution of morphine 
tartrate, from commercial specimens of the salt, a portion 
differing in eharacterfrom the salt used remains undissolved, 
and on adding an excess of tartaric acid to the solution, a 
considerable amount of a similar crystalline substance is 
precipitated. On analysis, this insoluble substance was 
found to he morphine acid tartrate, Ci 7 H 1# NO s C 4 H 6 O 0 , and 
a salt prepared by the combination of morphine and 
tartaric acid in equimolecolar proportions had the .same 
composition and also the same crystalline form, .viz., 
rosettes of Long acicular crystals. The acid tartrate requires 
at least 100 parts of cold water for .solution, and is insoluble 
in alcohol.-—A. S. - 
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Calamus Oil s Composition of —R. Beckstroem. 
Ber. Pbarm. Ges.„ 1902, 257 ; through J. l’harm. Chim., 
17, [8], 109. 

Ur shaking out with 2 per cent, sodium carbona'e solution, 
normal heptylie acid and palmitic acid were separated from 
the oil. Subsequent shaking out with 2' per cent, eaustio 
potash solution removed a small quantity of eugcnol. 
Treatment with bisulphite removed aldchydic compounds, 
among which, usury lie or 2.4.5 trimethoxyben/.nic alde¬ 
hyde, CHO.C,H..(OCIl,) s was isolated. • The residual oil, 
after removal of the aldehydes, was saponified, and traces 
of acetic and palmitic acids were thus liberated. The 
saponified oil, on fractionation, yielded ealameone. C ls II 20 O.,. 
This body appears to be closely- allied to eitteol. It 
crystallises from alcohol in rhombic prisms melting at 
168° C. It is very soluble in acetic acid, alcohol, and 
chloroform, less soluble in ether and carbon bisulphide, 
sparingly soluble in petroleum spirir. Its opt. rot. in 
alcoholic solution at 20’ C. is a„ = — 8 ’. 

It combines with hydrochloric acid, and with two atoms 
of bromine to form the dibromide, 1 1, ,H 2li O,15r s , which 
decomposes at ordinary temperatures, giving the monobrom- 
compound, ( ;i lb Ur Dilute sulphuric acid and acetyl 
chloride dehydrate it, removing 2 mob. of water, and 
converting it into a hydrocarbon, calamene, C| S 1I :3 . This 
is a liquid boiling at 144° 0. at 15 mm.; its specific gravity 
is 0-9124 at ’23° (!.. and its opt. tot. a„ — — 11° 31' at 
26° 0. Its hydrochloride melts at 108° t . 

When oxidised with potassium permanganate, ealameone 
is converted into calatneonic acid, C| 5 II; 4 0j, which melts at 
130" C. The hydrated acid, melts at 153" C. 

In solution in ether, ealameone gives a solid pulverulent 
compound with sodium, C 1 „H;:,0 2 Na. 

The fractions of the oil boiling at a higher tempe¬ 
rature than ealameone yield, when treated with ether 
or petroleum spirit and cooled to a low temperature, 
crystals of asarone. The oil also coutaius another hydro¬ 
carbon, boiling at 151° 0. at 22 mm. pressure, 

which is distiuct from ealamene. Since the most important 
constituent of calamus oil is considered to bu asaroue, and 
that body contains three methoxyl groups, it is suggested 
that the value of the oil may be approximately ascertained 
by means of a methoxyl determination by Zeiscl's method. 

—J. O. 11. 

Peppermint Oil from Piedmont. Cl. E. /.ay. Smz. sperim. 
agrar. ital., 35, SIC — 333. Glieni. Centr., 1903, J. [6], 
331. 

The constants of three Italian peppermint oils arc shown in 
the following table :— 


f. II. Ilf. 


1 

refined. 

Crude. 

Crude. 

•Sp. gr. at 15° C. 

Acid value (tutfrnis. KOH 

0*0100 

0*0171 

0*0250 

for 1 grm.1. , 

Saponification valuo (mgrras. 1 

0*18 

0*70 

2*03 

KOH for 1 grin.). 

45*2 

30*0 

33*7 

Kther value. 

45 *0 

29*2 

21*0 

Iodine value. 

147*1 

125*2 

181*0 

Refractive index at 10 ° €.... 
Rotatory power in 100 min. 
tube in Laurent’s apparatus 

1*438 

1*407 

1*408 

- 2*81° 

- 10-41 3 

- 7"40° 

r.iw 

L“J 1). 

-2-55° 

- 11-4’ 

- 7*0° 

Total menthol. 1 

55.5 

58*6 

45*0 

Menthol, free. 

45*78 

81*50 

38*00 

Menthol, combined. 

0*72 

7*lo 

e-oi 


The author states that the determination of the iodine 
vnlae and of the rotatory power affords a sure means for 
the detection of adulteration of refined peppermint oil with 
American turpentine oil.—A. S. 

Acetone i Making Cyanides and -. C. 11. Jacobs, 

Assignor to Ampere Electro-Chemical Co. U.S. Pat. 
. 719,223, Jan. 27; 1908. VII., page 297. 

Phenols in Medicinal Substances , Determination of * 

E. Borral. XXHfc, page 322, 


Apomorphinc in Morphine Hydrochloride i Detection of 
—Helob. XXIII., page 320. 

Perfumes ,- Bactericidal Action of ——. H. Marx. 
XVIII. C., page 314. 

English Patents. 

Piperidine and Analogous Bases ; Manufacture of Stable 

Sails from -, and of preparations therefrom. W. B. 

Bishop, A. Bishop, and F. W. Passmore, London. Eng. 
Pat. 1790, Jan. 22, 1902. 

1’aiiasulphamink benzoic acid is added to an equitnolccular 
weight of piperidine (or an analogous haBc) dissolved in water. 
The solution contains the corresponding salt of piperidine, 
which, wheu isolated, is found to he non-hygroscopic, and 
not, like many piperidine salts, decomposed nt the heat of 
the water bath. 

This salt may bo made into an effervescent preparation 
by mixing it with, for instance, sodium bicarbonate and 
citric or tartaric acid.—T. F. H. 

Pyroligneous Acid; Purifying and Concentrating -. 

W, P. Thompson. From G. Clock. Eng. Pat. 28,595, 
Dec. 27, 191)2. ID., page 291. 

French Patents. 

Alcohol; Industrial Process for the Synthesis of -, hy 

Fournier's method. Soc. S. Jay et (lie. Fr. Pat. 321,883, 
June 6, 1902. 

A regulated supply of ozone is allowed to react with a 
strongly cooled mixture of suitable proportions of acetylene 
and hydrogen in a bulb connected with a cooled receiver 
for the alcohol formed. 

With proper regulation the process is said to give the 
maximum yield of alcohol, there being no further oxidation. 

—T. F. B. 

Camplienefree from Chlorine ; Production of -. Chem. 

Fab. auf Actien (yorm. E. Scheriug). Fr. Pat. 321,851, 
June 5, 1902. 

Thk haloid compounds of pinene are heated for a consider¬ 
able time at high temperatures with aqueous or alcohoiio 
ammonia. 

For instance 10 kilos, of pinene hydrochloride aro heated 
with 8 kilos, of ammonia (sp. gr., 0-910) for 20 hours at 
210°—220° C. in an autoclave. The yield is about 90 per 
cent, of theory. The word “ cauiphene ” covers all com¬ 
pounds obtained by the dehydration of borncol and 
isoborneol. 

See also Eng. Pat. 20,018, of 1901 ; this Journal, 1902, 
1553; and Fr. Pat. 321,746, of 1902; this Journal, 1903, 
229.—T. F. B. 

Camphcne free from Chlorine; Production of -. Cliem. 

Fab. auf Actieu (vorrn. E. .Scheriug). Fr. Pat. 321,884, 
JuneC, 1902. 

See Kng. Pat. 20,018 of 1901 ; this Journal, 1902, 1553. 

—T. V. 11. 

Camphenilide rf Acetone ; Production of Perfumes from 

-. Chem. Fab. auf Actien (vorm. E. Schering). 

Fr. Pat. 321,878, June 7, 1902. 

Camphenilide of acetone, prepared by Claisen’s or Kaiser’s 
method by condensing eampheuilaldehyde with acetone, is 
used after suitable dilution, as a perfume, either alone or 
mixed with other odoriferous substances. 

Camphenilide of acetone has a boiling point of 
147°—150° C. under 22 mm. pressure.—T. F. B. 

"Saccharin" with Ammoniaeal Compounds; Mew Com¬ 
pounds of -. Givaudan. Fr. Pat. 322,096, June 14' 

1902. 

The claim covers “all compounds of * saccharin with 
every series of ammoniaeal compounds.’• lSJ 

The salts of saccharin with mono-, di-, and. trimethyl. 
amine, as well a* the corresponding ethylaminet. hay* 
been prepared. . 
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Ssecharinate of monomethylamine is prepared by mixing 
aqncou solutions of metbylnmine and “ sacoharin ” in equi- 
molecular proportions, and evaporating the mixture in vacuo. 
The resulting compound has a molting point of 156*5° to 
157’C., and, on analysis, is found to correspond to the 
formula— 

C,H«<™ >NH.NH 3 CH 3 . 

Tbo othrr compounds are prepared in a similar manner. 

The saccharinstes described are very soluble in water 
and alcohol, but insoluble in chloroform, benzene, carbon 
bisulphide, petroleum spirit, ether, &e. 

The salts obtained with tertiary amines appear to be 
rather less stable than the others.—T. F. 15. 

Flask for holding Ethyl Chloride and other Volatile 

Liquids. H. Goetz. Fr. Fat. 3*22,141, May 30, 1902. 

1., page 288. 

XXI.—PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Playertype t Note on -. J. Ilort Flavor. 

The l’hot. J.. 1903, 43, 15. 

Tun author finds that better results may be obtained in the 
Flayertype process by using a chloro-bromide paper very 
sensitive to gas-light, instead of the ordinary paper; yellow 
light may also be substituted for the green light hitherto 
used. 

The process recommended is as follows :—A yellow 
“ screen ” is prepared by enclosing a layer of a solution of 
puttie acid (5 grs. in 16 ozs. of water, with about 5 drops 
of hydrochloric acid), between two thin glass plates T ' ff inch 
apart, cemented together to form a watertight cell. 

The subject to be copied is laid, face upwards, on a sheet 
of glass, a piece of gelatin chloride paper is placed, film 
downwards, on the subject, and the screen laid on top of 
the paper, the whole being weighted if necessary. Exposure 
is made to daylight (about 30 seconds), and the paper 
developed. A convenient developer is hydroquinone (3 grs. 
to the oz,), with addition of concentrated caustic soda 
solution as required. 

The negative thus obtained is printed in the usual way in 
direct daylight, the same developer, with 1 to 2 grs. of 
potassium iodide to the oz., being used.—T. F. II. 

Isocyanines; Sensitising Action oj the so-called -. 

A. Micthe. Uhem. lud., 1903, 26, [3], 54—55. 

Although cyanin (iodoamyl-qninoline-lepidine) acts in 
the orange part of the spectrum as a most eflie'ent sensitiscr, 
it possesses certain disadvantages, being insoluble in water, 
and having a tendency to produce spotting and fog on the 
photographic plate. The author has prepared a series of 
homologous compounds to those obtained by Spaltcholz 
ranging from iodomethylquiuoline-quinaldmc to iodohexyl 
quinoline-quinaldine,us wed as some dyestuffs, in which two 
different alkyl groups are present. Further, in some of the 
compounds, iodine was replaced by bromine. All the dye¬ 
stuffs are red to violet, and show a general absorption dis¬ 
tinct from that of amylcyanin. The substances arc soluble 
in water and alcohol, but require frequent crystallisation 
to obtain them free from by-products which are formed 
in large quantity during the reaction. The methyl and 
ethylisocyanins are especially valuable for preparing pan¬ 
chromatic dry photographic plates which have an equal 
sensitiveness over the whole spectrum. For practical pur¬ 
poses, the ethylisoeyanin is to be preferred, since the curve 
of sensibility of this product does nwtfhxiend too far into 
the red, so that it is possible to work with plates treated 
with this product by a tolerably bright red light. Very 
small quantities of the itooyanins are required, and in order 
to obtain tte maximum panchromatic sensitising e?e*.t, 
0*016 grm. per litre of emulsion is sufficient, or immersion 
of the finished silver bromide plate for 1—3 mins, in a colour 
solution containing 1 part in 50 , 000 .—T. A. L. 


Pyrogallol Developers with Caustic Alkalis. E. Volenta. 
Fhot. Corr., 1902, 39, ”03. Chem. Zeit., 1903, 27. [11], 
Hep. 32. 

As is well known, it is not possible to make use of pyro¬ 
gallol developers containing an excess of caustie alkali, 
since such liquids rapidly turn dark brown in the air and 
yield developed prints which are completely veiled over. 
The cause ot this is the ready decompo<ability of the tri- 
phenolate formed by the excess of alkali. In addition to 
the triphenolutes, mono- and di-derivatives, of the types 
C 8 Il 3 (OII)(()Na) ; ami C 8 H 3 (OH) 5 (ONa), exist, and the 
author has made experiments to find out whether these 
latter are as unstable and unsuitable for developers as the 
former. It is found that, when a caustic alkali is added to 
a pyrogallol-sulphitc solution in the proportion required for 
the formation of a monoalkali-phenolate, gqq^aud almost 
colourless developers are obtained, which (witfuthe excep¬ 
tion of the lithium developer) act much more quickly than 
pyrogallol-sodium carbonate developers. Of the dialkali- 
phenolatea only the lithium compound can be employed. 
The negatives obtained with these developers show good 
gradation. The following formula is recommended: 
A. 160 grms. of crystallised sodium sulphite, 500 c.c. of 
water and 25 grms. of pyrogallol, made up to a litre with 
water, n. 11*5 grms. of potassium hydroxide (or 8 grms. 
of the sodium compound), dissolved in 1 litre of water. 
Equal parts of a, b, and of water are mixed for develop- 
j ment.—T. II. F. 

Trioxymelhylent in Photography; Use of -. A. and 

I>. IjumifTe and Seyewetz, Monit. Scicnt., Eeb. 1903, 
17, 109. 

The authors propose the use of combinations of trioxy- 
methylene and sodium sulphite in photographic developers, 
instead of caustic alkalis or alkali carbonates. They find 
that 3 grins, of trioxymethylene and 100 grms. of anhy¬ 
drous sodium sulphite make a good mixture, nine parts of 
which, together with a little potassium bromide, are used 
with one part of pyrogallol in 100 parts of water. The 
mixture of trioxymethylene and sodium sulphite acts pre¬ 
cisely like alkalis in developers, viz., as an accelerator ; it is 
found to work equally well with other phenolic developers. 

The advantages of this substance over alkalis lies in the 
fact that it has a tendency to render gelatin insoluble, aud 
to toughen it. 

The mixture of trioxymethylene and sulphite may also 
be used with advantage in the combined toning and fixing 
for photographic prints in place of alum ; but the pro¬ 
portions most suitable are dilli-rent. viz., live pirts of trioxy¬ 
methylene, one part of anhydrous sodium sulphite, and 
four parts of sodium chloride. This mixture has an 
alkaline reaction, hence it does not tend to cause precipita¬ 
tion of sulphur from the thiosulphate as alum does, thus 
rendering the presence of traces of thiosulphate less harm¬ 
ful to the finished print.—'T. F. H. 

English Fatknts. 

Nitrocellulose Films and Varnishes ; Manufacture of -. 

H. Liittke, Waodsbeck. Eng. Fat. 24,955, Nov. 13, 
1902. 

Nitroglycerin is substituted for the gum, oil, or camphor 
used to render the nitrocellulose pliable. 

Suitable proportions are 15 to 30 per cent, of nitro¬ 
glycerin for films, and 10 to 15 per cent, for varnishes. 

In addition to being equally suitable in other respects, 
nitroglycerin is said to have the advantage for photographic 
purposes over the oils or other substances used, in that it 
has no solvent action on the emulsion layer which is applied 
to the film.—T. F. 11. 

Intensifying Negatives ; Solution for -. F. S. Ogilvie, 

Newcastle; from C. A. Ogilvie, Wellington, N.Z. Eng. 
Pat. 5108, Feb. 28, 1902. 

Tax solution consists of mercuric iodide dissolved In excess 
of potassium iodide solution. The proportions are, approxi¬ 
mately : mercuric chloride, one part; potassium iodide, 
three parts; water, 90 parts; the components being dis¬ 
solved separately, and the iodide ran into the solution of 
mercuric chloride. —T. F. B. 
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Photographic Prints ; Preparation of —, for Toning. 
T. Baker, Melbourne. Eng. Pat. 84,019, Nor. 8, 1902. 

The print* are immersed in a eolation of a soluble chloride, 
bromide, or iodide, or a miitture of these compounds, of 
each a strength that they absorb just enough haloid to 
render insoluble the soluble silver salts, leaving no icjunous 
excess of haloid in the print. 

A suitable strength is 1J grs. of sodium chloride in 1 os. 
of water, the prints being allowed to remain in tbe solution 
for about a minute. 

Tbe haloid bath is used with or without the addition of 
a substance whieh hardens gelatin (aluminium salts, ohrome 
alum, tannic acid, or formaldehyde). 

A solution containing grs. of sodium chloride, and S 
grs. of aluminium sulphate in 1 os. of water is recom¬ 
mended.—T. F. B. 

Photographic Decoration ; Vitrifiable ——. L. Crabtree, 
Newark, N. J., Assignor to S. T. Aston, New York. 
US. Pat. 719,197, Jan. 27, 1903. 

An emulsion of a mineral colour and glycerin with gelatin 
is applied to some medium to form a coated plate, which is 
sensitised with potassium bichromate. This plate is exposed 
under a negative, and applied to the article (china, glass, 
Ac.) to be decorated. The whole is treated with hot water 
to remove the carrying medium and wash out the soluble 
portion of the gelatin, and the article fired to destroy the 
remaining gelatin.—T. F. B. 

Fit inch Patents. 

Developing Bands of Photographic Films; Process and 

Apparatus for -. Soc. Volts, Weiss, and Co. Fr. 

Pat. 321,397, May 24,1902. 

Tan apparatus consists of an adjustable frame, fitted with 
guides &e., on which the strip of film can be fixed. As the 
development of each portion of film is finished, the portion 
is covered with a layer of a suitable substance such as 
gelatin, celluloid or mica, thus stopping development. 

—T. F. B. 

Photographic Intensifler ; Process for Making a Solid -, 

in a Stable Form. Soc. Anon. Fab. de Plaques Siebes 
(C. Schleussuer). Fr. Pat. 322,311, April 16, 1902. 

This intensifier consists of a mixture of mercuric iodide 
(prepared by the dry mixing of salts of mercury with 
iodides) with anhydrous sodium sulphite or thiosulphate. 

—T. F. B. 

XXII.—EXPLOSIVES, MATCHES, Etc. 

English Patent. 

Steeping or Soahing and Draining ; Centrifugal Machi¬ 
nery or Apparatus for -- [Nitrating Gun-Cotton ]. 

J. B.Alliott. Eng.Pat. 3177,Feb. 7,1902. I., page 287. 

XXIII—ANALYTICAL CHEMISTRY. 

APPARATUS. 

English Patent. 

Gas Testing ; Improved Argand Burner for -. 

W. firalton, East Ham. Eng. Pat. 22,873, Oct. 21, 1902. 
To improve the illuminating power of tbe No. 1 London 
Argand burner, the inventor proposes to redace the internal 
air passage by a small annular reducing piece, preferably 
0‘37 in. in internal diameter, and to vary tbe height of the 
glass chimney according to tbe illuminating power of the 
gas to be consumed: e.g., 4 in. for carburetted water-gas of 
14-candle power, and 4j—6 in. for mixtures of coal-gas and 
water-gas of from 14 to 16-candle power, the internal 
diameter of tbe chimney being 1| in. in nil cases.— C. 8. 

INORGANIC— QUALITA Tl VE. 

Stannous Salts; Use of Sodium Nitroprussidc for the 

Detection of -.. J. Fag&t. Ann. Chim. anal, appl., 

7, 442—444. Chem. Centr., 1908,1, [4], 859. 

Ir a few drops of sodium nitropruiaide solution bo added 
to a dilute alkaline solution of a stannous salt, a permanent 


greyish-nd coloration is prodnoed, whioh, on tho addition 
of a small quantity of hydroohlorie aoid ohanga# to blue, 
whilst the colour is completely destroyed by an excel* of 
the acid. If to tha decolorised eolation, potassium ferri- 
cyanide solution be added, a precipitate of Turnbull’s bteo 
is produced.—A. 8. 

Cobalt, in the Presence ef Nickel; Detection of—, 
C. Beiehard. Zeit*. anal. Chem., 1908, 42, [1], 
10—14. 

Solutions of sodium orthoaraenite and cobalt nitrate, whan 
mixed, produce a bulky, slimy preeipitate of basio cobaltoue 
arsenite, CojAs-Om! the niokel salt formed under similar 
conditions has the composition Ni^AsjO,,. Both salts are 
soluble in potasiimu cyanide, hut the cobalt compound, 
when suspended in water and treated with barium peroxide, 
gradually oxidises and forms black oobalt sesqui-oxide, 
whilst the nickel compound is unaffected. The higher oxide 
of cobalt is insoluble in potassium cyanide, so the two 
metals may be separated at this stage. 

A mixture of cobaltous and nickelous oxides are sepa¬ 
rated by the same treatment, and the method has genwal 
application in the following instances :— 

(1) Mixtures of soluble nickel and cobalt salts, from 
which the sub oxidcs may be precipitated by means of 
alkali. 

(2) Mixtures of insolublu oxygen salts, if the metals are 
present in the lower forms of oxidation.— B. L. J. 

fr 

Molybdenum Compounds; A Sensitive Test for ■—— . 

L. Spiegel and T. A. Maas*. Her., 36, [9], 512—515. 

One part of colonrless phenyibydrazine is dissolved in 4 
parts of 50 per cent, acetic acid. Of this solution, 5 c.c. 
are added to tbe liquid which is to be tested for molyb¬ 
denum, and the mixture is boiiod for 1—2 minute*. A red 
colour is developed if molybdenum be present. In doubtful 
cases the liquid, after cooling to about 50’ C„ is shaken up 
with a few drops of chloroform or acetio ether, whan tbe 
red colouring matter passes into the organic solvent and is 
distinctly perceived, when the latter floats on the surface, 
even when the liquid under examination would otherwise 
obscure the colour. Tbe test reveals the presence of 
0 *00001 grm. of molybdenum, or even less, in 10 c.c. of 
solution. Tungstates, vanadates, antimoniates, chromates, 
and salts of tin, iroD, manganese and uranium, do not 
interfere. Arsenio acid, in very concentrated solutions, 
gives a yellowish-red colour with phenylhydraxine, hut 
this is accompanied by the separation of benzene. In some¬ 
what dilute solutions this colour is not developed, and in 
any case extraction with chloroform serves to distinguish 
it from the molybdenum coloration. 

It is essential thst an excess of phenylhydrazine be used. 

—H.B. 

INORGANIC—QUANTITATIVE. 

Indicators; Report of the Commission of the Fourth 
International Congress of Applied Chemistry on ——, 
G. Lunge. Zeits. angew. Chem., 16, [7], 145—148. 

The Commission was appointed to report on tbe desirability 
of recommending uniformity in the nse of indicators in 
volumetric work, at any rata in commercial and reference . 
analyses. Tbe part of tbe report now published in abstract ' 
refers to alkalimetric indicators. Tbe Commission recom¬ 
mend that methyl orange (they deprecate the use of tbe 
alternative term Heiianthin) should always be used for the 
determination of caustic and carbonated alkalis and of 
strong mineral acids, and for certain other specific case* 
mentioned in the analytical text-books. Methyl orange 
can be readily prepared from sulphanilic acid and dimethyl- 
aniline, or it can be bought in a state of purity as the free 
acid, in violet scales. The sodium salt, as a yellow powder, 
is also obtainable, but is often adulterated with dextrin and. 
other substances, and should not be bought except under 
guarantee of its purity. For the determination of organic 
acids tbe Commission recommend phenolphtbalein as 
indicator. For borates, siHeates, alominates, spasial, 
methods most be adopted.—J. T. D. , 
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Boric Acid and Strong Acids i Simultaneous Volumetric 
"Determination of —- J . W. Her*. Zeits. anorg. Chem., 

33, 858—354..’ Chem. Centr., 1908,1, [6], 860. 

It U kiown that solutions of boric acid can be titrated, with 
pbenolphthalein aa indicator, if the acid be converted into a 
strongly <dissoqjated alkyl borio acid by the addition of an 
alcohol (glycerin, mannitol, &o.). This method is not 
Applicable if a strong acid be present, as phebolphthaletn is 
not without action On free bone acid. If, however, in suph 
cases, nitrophenol be nsed as indicator, the point of neu¬ 
tralisation of the strong eoid in the mixture is shown dist¬ 
inctly, and the boric acid may subsequently be determined 
by adding mannitol and titrating iu presence of phenol- 
pnthalein as indicator.—A. S. 

Ammonium Nitrate-Molybdenum Solution for the Deter¬ 
mination of Phosphoric Acid; Preparation of the ——. 
1 A., Mercier. Bull. Acad. voy. Belgique, 10, 889—393. 

Chem. Centr., 1903, 1, [6], 859. 

Tub author has examined the various methods which have 
been proposed for the preparation of the ammonium nitrate- 
m<%bdenum solution, and he hods the following to be the 
most satisfactory :—100 grins, of molybdenum trioxide .are 
dissolved in 144 c.c. of a 10 per cent, solution of ammonia 
(sp. gr. 0-9593), the liquid is diluted with water to 500c.c., 
and poured into one litre of nitric acid of sp. gr. I • 20. 

• ' ■ —A. S. 

Ut*dn ess of Water; Determination of -. W. I’eters. 

Jpoth.-Zeit., 1903,18, 25. Chem.-Zeit., 1903, 27, [11]. 

Rep. 21. 

For the determination of the hardness of waters containing, 
besides calcium salts, larger quantities of magnesium salts— 
as is the ease with river-water into which the waste water 
from potassium chloride factories is led—the author recom¬ 
mends the following method: —100 c.c. of the water con¬ 
taining a few drops of alizarin solution are titrated at 100° C. 
with decinormal hydrochloric acid until the red colour 
of the liquid changes to yellow, and remains so after con¬ 
tinued boiling. Multiplication qf the number of o.c. of acid 
used by 8*8 gives the degrees of temporary hardness on the 
German, scale, since 1 c.c. of decinormal acid corresponds 
with 2*8 mgrms. of CaO. A known volume, in excess, of 
a mixture of equal proportions of deoinormal sodium car¬ 
bonate and decinormal sodium hydroxide solutions is then 
added, tbe liquid being.then boiled for a few minutes and 
afterwards cooled to 15° C., and made up to 200 c.c. The 
excess of alkali is then measured by titrating luo c.s. of the 
filtered liquid with decinormal hydrochloric acid, using 
methyl qrange as indicator. By multiplying by 2*8 the 
number of c.c. of decinormal alkali, calculated on 200 c.c. 
of', tbe filtrate used, the total hardness of the water is 
■obtained in German degrees.—T. H. P. 

ORGANIC—QUALITATIVE. 


formaldehyde, whilst the sulphuric acid becomes coloured 
red. The addition of a large quantity of ehloroferm 
produces a similar result.—A. S. 

Almond Oil {Fixed); Detection of Peach Kernel Oil 
in- A. Chwolles. Chem.-Zeit., 1903, 27, [4]t 

through Pharm.-Zmt., 48, [11], 109. 

An equal volume of the oil to be tested is poured upon 
nitric acid of sp. gr. 1*420; a similar quantity of a 
1 per 1,000 ethereal solution of phloroglucinol is then added 
and the whole vigorously shaken together. Peach kernel 
oil gives, nnder these conditions, an intense raspberry-red 
colour, with a shade of violet.. Almond oil gives only a 
faint rose-red colour. The addition of 10 per cent, of peach 
S kernel oil to almond oil may be detected by this reaction by 
comparing tbe tint given with that obtained from pure 
almoud oil.—J. O. B, 

Apomorphine in Morphine itydrochloride; Detection of 

-. Helch. Pharm. Post., 1902, 755; through Pharm, 

Centralh.,44, [<], 95. 

■ This substitution of a 5 per cent, solution of potassium 
bichromate for the potassium carbonate solution generally 
employed is recommended. The reaction obtained is 
sharper, and there is no loss of time, since oxidation of the 
apomorphine is quickly accomplished by the bichromate. 
One drop of the reagent is added to 5 o.c. of a 1:80 
solution of tbe morphine salt. On shaking out with 
chloroform that solvent removes, and is coloured by the 
characteristic reddish-violet oxidation product, even if so 
little as 0*03 per cent, of apomorphine be present iu the 
original salt taken.—J. O. B. 


ORGANIC— QUANTITA TIVE. 

Creosote; Rapid Determination of Phenol in ——. 
it. Miehonneau. J. Pharm. Chiin., [7], 17, [4], 161. 

Thr presence and, approximately, the amount of phenol in 
creosote may be determined by means of the solubility of 
phenol in a mixture of glycerin and water as follows:— 
Fifteen c.c of creosote are mixed in a 50 c.c. graduated 
cylinder with 5 c.c. of glycerin. The solution is then made 
up to 50 c.c. with water, well shaken, and allowed to separate. 
The volume of the separated creosote is then read, and the 
supernatant liquid decanted. Water is again added up to 
50 c.c.; agitation, separation, and reading are repeated. 
Decantation is again performed, a third washing with water 
made, and the third reading of separated oreosotc taken. 

Pure creosote thus treated gave 14*3 c.c. of insoluble 
residue with the second and third washings. Creosote con¬ 
taining 10 per cent, of phenol showed 14*3 c.c. after the 
second washing, and 13*5 c.c. after the third. A mixture 
of creosote containing 20 per cent, of phenol showed 
13*3 c.c. of creosote at the third washing, and one contain¬ 
ing 40 per cent, of phenol only 12 c.e. under like conditions. 

—J. O. B. 


Colophony in Naphthalene; Qualitative Detection of Shellac; Analysie of -. E. J. Parry. Cbem. and 

Small Quantities of -. K. Hodurek. Oesterr. Chem.- Druggist, 1903,62, [1201], 175—178. See this Journal, 

Zeit.,5, 555. Chem. Centr., 1903,1, [6], 300. 1901, 1245 *, 1902, 7»2.) 


I* pure naphthalene be melted in a test-tube with a trace of 
colophony, and then concentrated sulphuric acid be allowed 
to run down tbe side of the tube, a cornflower-blue coloration 
is produced at the. zone of contact of the naphthalene and tbe 
acid. The naphthalene must be at such a temperature that it 
will not solidify on adding the sulphuric acid. On gentle 
shaking, tbe colour spreads throughout the naphthaleue 
layer, nut the sulphuric aeid remains uncoloured. This 
test forms a sensitive reaction for tbe detection of tbe 
smallest quantities of rosin in pare naphthalene. Solutions 
of rosin in toluene and the highe^bofling coal-tar hydro¬ 
carbons give the reaction in tbe same manner as tbe 
naphthalene soluiion, bat the liquid must be at a sufficiently 
high temperature. With a soluiion of rosin iu chloroform, 
the blue eoloration with sulphuric acid only appears after 
the addition of acetic anhydride. The blue oolour of the 
naphthalene layer disappears immediately on the additiou 
of a few drops of alcohol, ether, acetone, glycerin, or 


Detection of Rosin. —A method, based on the solubility 
of metallic salts of the acids of rosin id light petroleum 
spirit, allows of the detection of 5 per cent, of rosin. The 
sample of shellac is dissolved in a little alcohol, tbe solution 
poured into water, and the fine impalpable powder which is 
precipitated is collected and dried. It is then extracted 
with light petroleum spirit, and the solution shaken with a 
little water contsining a traee of copper acetate. If rosin 
is present, the petroleum spirit will be colonred emerald- 
green. 

Determination of Rosin. —Approximately accurate results 
are obtained by a determination of the iodine-absorption 
value. The iodine valne of rosin may be taken as 185 per 
cent., whilst that of pure shellac was found, by ths ex¬ 
amination of a large number of samples of known origin 
and purity, to be, on the average, 8—9 per cent. For 
purposes of Calculation, the author recommends taking tbe 
iodine value of shellac as 9 per cent. For confirmatory 
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purposes, determinations of the aeid value and ester value 
are useful. The average aeid value of shellac is about 60, 
and the ester value, about ISO i whilst for rosin, the 
corresponding figures are about 165 and 0—5. 

The author finds, also, that the percentage of rosin can 
be determined approximately by a modification of Gladding 
and TwitcheU’s method for the separation of fatty and rosin 
oils) 0-5 griu. of the sample is dissolved in the smallest 
possible amount of alcohol, the solution is neutralised with 
alcoholic potash, using phenolphthalein as indicator, 
poured into about 100 c.c. of water, and a solution of about 
0-5grm. of silver nitrate added. The silver salts of the 
resin acids are soluble in etber, whilst those of the shellac 
acids are insoluble. The liquid is extracted twioe with 
ether, the ethereal solution filtered, washed three times with 
water, and then well shaken with dilute hydrochloric acid. 
The resin acids set free remain dissolved in the ether. The 
ethereal solution is well washed with water, filtered, 
evaporated in a tared dish, aud the residue dried to a 
constant weight. The results are rather high, owing chiefly 
to the slight solubility of the neutral constituents of shellac ' 
in ether. In four determinations with sample* containing 
known amounts of rosin, the results were from 2'3 to 
3'4 percent, above the theoretical figures. (See also this 
Journal, 1888, 891, P82 ) 1897, 364.)—A. 8. ' 

Tannin i Determination of —-. ' H. Cormimboeuf. Ann.' 
Chitn. anal, appi.,- 7, 452. Cbem. Centr., 1908,1, [4], 
258 . ■ ■ ■■ '• ' 

Tuts author has examined the method of Crouzel (this 
Journal, 1902, 1560), but finds it to be wholly unreliably,. 
The precipitate with aotipyriue is easily soluble in water ; 
indeed, op standing, it re-dissolves in the mother-liquor. 

• — A. S, . 

Cane Sugars and Syrups; Determination of Waiter in 

-. H, O. Prinsen Geerligs. Mededeelingen Van het 

proefstation voor suikerriet in West Java v 'lCag6k”te 
Pekalodgah, [59], 1—5. Cbem. Cent*., 1903, lj '[*]> 
365. ’ ' 

Gunning, it) a paper read before the International Congress' 
of Applied Chemistry in Brussels, expressed doubts as to 
the reliability of the determination of water in cane sugars' 
by drying at 107°—108° C., owin* to the fact that at this 
temperature, volatile acids are formed. The author has 
made experiments on the subject, aud finds that the amount 
of water in a good commercial sugar can be dietermmed 
quite well by drying for two hours at 103°—107“ C. For 
the determination of water io lower-grade sugars, the sample 
is dissolved in a little hot water, a piece of filter-paper 
impregnated with the solution, and the paper then dried to 
constant weight (for about four hears) at 105° C.—A. S. 

Syrups; Biix Determination of -. H. C. Prinsen 

Geerligs. Mededeelingen vun het proefstation voor 
suikerriet in West Java “ KagoV: ” te Pekalongau, [59], 

5—24. Cnem. Centr., 1903,1, [6], 364. 

The tables used in the eane-sugsr industry for ascertaining 
the degree Brix of juices and syrups; those giving the 
ratio between specific gravity aud degrees Brix j and those 
giving correctious for temperature, are based solely upon 
constants that have been obtained by the examination <Jf 
saccharose solutions. The use of tbese tables therefore 
implies that the solid substances present with saccharose in 
the produets mentioned influence the degree Brix in the 
same manner as saccharose itself. The author has made 
experiments to determine bow far this assumption is 
correct, and he concludes that whilst the degree Brix 
indicates fairly accurately the amount of solid substances 
present in those products of whicb saccharose is the main 
constituent, this is not so in the case of impure producis, 
such as molasses, &c. The accumulated nun-saccharine 
constituents of these impure products, especially’ the salts, 
have, in solution, a higher specific gravity than saccharose i 
consequently the degree Brix. indicates too large a per¬ 
centage of solid substances. For purposes of comparison, 
however, determinations of the degree Brix under similar 
conditions of concentration and temperature are sufficient. 

., - , ,■ . ■ ■ —-A,3* 
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Celiulose; Determination of ——. 8> Zdwct and J. Stritgr. 

, Biedermonn's Centralbl., 1902, 6631 through Ann. dp 

Chim. anal., 8, [9], 77. V 

The method is based on the property of the bon-oejluloee 
constituents of wood of being rapidly transformed into- 
soluble products by the action of potassium permanganate 
in the presence of nitric acid. One to five grms. of the 
substance, iu a finely-divided state, are allowed to swell in. 
nitric acid; the product ia then treated, whilst cool, and 
constantly agitated, with a 3 per cent, solution of potassium : 
permanganate, until the violet colour is persistent for. 
half an hour. This addition of permanganate should 
occupy about two hoars. The excess of permanganate is 
then decomposed, and the precipitated oxide dissolved by 
the addition of sulphurous acid, or of sodium bisulphite 
and dilute sulpbtirio acid. The residue is collected, washed, 
macerated at 60° C, for 45 minutes with solution of; 
ammonia (25 per cent.), filtered off, washed, first with hot. 
water, then with alcohol, and afterwards with ether, .add 
finally dried and weighed.—J. O..B. i 

Ite'duciny Sugars ; Iodometric Determination of — — . : 

Buissou. Ball, de 1’Assoc..des Chios, de Suer, et de DKv ’ 

1903, 20, [7], 740—741. e M 

In a previous note (this Journal, 1003, 48)..,the author, 
pointed out a method of determining reducing sugars. by ‘ 
using potassium iodide to titrate tbe Fehling solution.' 
Since potassium 'iodide can only he prepared free, from, 
ludate with difficulty, he has sought to replace it,by anoUaer 
iodide free from this impurity. Iodide of sine is free |fn' 
this defect. It is prepared by introducing into a 500 
flask 80 grms. of doubly sublimed iodine with 300 c.c, of, 
water and 30 grms. of finely granulated zinc. The action 
proceeds iu the cold. Should heating occur, the flask is 
cooled to uvtjjd aqy vQlpfilisatiop of iodine. In 24 hpurs, 
the solution is almost' coloiirlesf s ’it is heated ubtll dlK, 
colorised, cooled, aud made up to the mark. The liquor is- 
filtered, and kept with a few pieces of granulated sine. 

Kach lOO e.c. represented 20 grms. of iodide; the solution 
is about 23° Be. It is slightly acid.— L. J, de W. 

Starch [in Fodder Materials ] ; Determination of -. 

St. Weiserand A. Zbitschek. Pflttger’s Arch., 93, 98— 

127. Chem. Centr., 1903,1, [4], 254. 

Bv the ordinary method of starch determination (solution 1 
ol tho starch by boiling for four hours ih : an autoclave ,! 
inversion of the dissolved starch by hydrochloric acid, add ‘ 
determination of the reducing power of the liquid by means * 
of Fehliug’s solution), the results obtained are too high, 
because pentosans are invariably dissolved with the starch, ‘ 
and these on inversion yield reducing substance*. The ' 
pentoses formed maybe determined by Tollens’'furfural- '! 
phloroglucide method, hut Id order to know how great a 
portion of the reduction' observed after inversion is to be ’ 
attributed to the pentoses, it is necessary to have data as to :• 
the reducing power of pure arabinose and xylose. For this' 
purpose the authors give two tables, from which it appears 
that the reducing power of arabinose aud xylose decreases 
with increasiog concentration in an exactly similar maimer - 
to that of dextrose. Also, at any deftqite concentration the ■ 
reducing power of dextrose is about the mean of those of 
arabinose and xylose. The amount of pentoses found by ’ 
the phloroglucide method can thus be calculated to dextrose 
aud the result deducted from the total amount of dextrose. 
In this way the authors found that in previous starch deter¬ 
minations, in which the pentoses were not allowed for, the 
results obtained differed, according to the amount of pen- 
tosaus present, by from 3 to 36 per cent, from the correct 
figure.—A. S. 

Hydrazine i lodometry of ——. E. Rupp. J. praht. 

Chem., 19o8, 67, [2 and 8], 140 — 142. 

The method of determining hydraxine volumetrically, de-, 
scribed by Stolid (this Journal, 1902, 1051), baa been 
already given by Spies*; whofound that the hydraxine! 
solution should be mixed with excess of lodin* solution 
and a substance—preferably sodium acetate os sodinfb.. 
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potassium tartrate—for neutralising the hydriodic acid 
formed, the exoess of iodine being determined by titration 
after 15 minutes’ standing.—T. II. P. 

Phenola / Determination of -, in Medicinal Substances. 

K. Borral. J. Pharra. Cbim., 17, [3], 98—100. 

A quantity of material containing approximately 0- So to 
0*80 grm. of phenols is introduced into a distilling flask 
with about 75 e.e. of water and 2 or 3 c.c. of hydrochloric 
aoid. The apparatus is connected with a condenser and 
40 to 50 e.c. of liquid distilled over. This first distillate 
is set aside, another 40 to 50 c.c. of water are introduced 
into the flask, and a second distillation conducted. This 
will generally remove the last trace of phenols, but, as a 
precaution, a third distillation should be performed, the 
distillate tested with bromine water, when, if a precipitate 
be obtained, a further repetition of the process must be 
performed. 

When phenols of high molcoular weight are present, 
these frequently separate in a solid form, in the condenser 
tube or iu the receiver. They should be washed down with 
a Jet of water. The insoluble phenols in the distillates are 
the# collected on a tared filter, dried over sulphuric acid, 
and weighed. 

The filtrate is treated with an excess of bromine water j 
the soluble phenols thus precipitated as bromophenols are 
atlowed to settle for 24 hours, then collected, washed, dried 
over sulphuric acid, and weighed as bromophenols. The 
amount of bromine in these bromophenols is then deter¬ 
mined, in the usual manner, after igidtion with lime, as 
silver bromide. Representing the bromophenols as Pr, 
the soluble phenol as P*. and bromine bb B, the weight of 
the soluble phenols present will be found by the equation— 

P„ - P„ - B + » P„ - {§ B. 

The total phenols are the sum of the soluble and insoluble 

phenols.—J. O. B. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Pitchblende j Emanating Substances from -. F. Giesel. 

Ber., 36. [2], 842—3+7. 

Thm author criticises the observations of ltutherford (this 
Journal, 1902, 196,795), and describes the chemical and 
physical properties of emanating preparations which he has 
obtained from the rare earths of pitchblende, and which 
have not lost any of their emanating and radiating power 
in six months. Thorium is absent from these preparations. 
The emanation can apparently be absorbed by porous 
substances, and can be carried off by a current of air, which 
can then cause a screen of xinc sulphide, if unvarnished, to 
glow. The air stream discharges an electroscope at once. 
When the preparation is brought into an electric field, the 
emanation is urged in the direction of the negative from the 
positive electrode, and must itself be positively charged. 
Whether tt consists of the positive ions, or merely the 
▼ppour of the substance itself, is uncertain. The emanation 
of the n«w suhstance is very different from that of radium, 
and the author proposes the name “15 rays” for the 
radiation.—H. H. 

Amorphous Sulphur ,- Influence of -, on the Solidifying 

Point of Liquid Sulphur. A Smith aud W. B. Holmes. 

Zeits. physik Chem., 42, 469—480. Chem. Centr., 1903, 

1, [5], 274. 

Kdstkb (Zeits. anorg. Chem., 18, 369) found that the 
conversion of liquid sulphur into amorphous sulphur by 
heating is most comple e at 448° C., at which tempersture 
a yield of 34'2 per cent, of the latttr is attained. The 
authors hare quantitatively determined how far the presence 
of amorphous sulphur produces a It ypwT ing of the melting- 
point (119*25° C.) of crystalline sulphur. It was found that 
this lowering was proportional to the amount of amorphous 
sulphur present in the liquid sulphur at the moment of 
solidification. No notable diminution of the amorphous 
sulphur by conversion into the soluble (in carbon bisulphide) 
form occurs during the solidification of the melt, hut on 
long keeping,and also by prolonged beating at 70°—100°C, 


the amount of amorphous sulphur is reduced. For example, 
within a period of six months, the amount of amorphous 
sulphur in a sample decreased from 6-92 to 6*38 per cent., 
also a mixture containing 2*8 per cent, of amorphous 
sulphur gave, after being heated for 10 hours at 70° C., only 
0*57 per cent., whilst on being further heated for some time 
at 100° C., the whole of the amorphous sulphur was converted 
into the soluble form. 

Pure amorphous sulphur, when extracted five times with 
cold carbon bisulphide, dissolves to the extent of 4*7 per 
cent, i the solubility becomes much greater, however, on 
admixture with soluble sulphur. For example, if a mixture 
of two parts of amorphous with 98 parts of soluble sulphur 
be extracted with carbon bisulphide, 13 per cent, of the 
former is dissolved.—A. S. 

Tar Hydrocarbons t Auto-Oxidation of some -. 

M. Weger. Ber., 1903, 38, [2], 809 —813. 

Hiorly purified specimens of the cumenes, hydrindene, 
and tetrabydronaphthalene were kept for 15 months in 
vessels closed with a cotton-wool plug, in stoppered bottles 
and in sealed tubes, both exposed to sunlight and in the 
dark. Ho change in volume due to polymerisation had 
taken place in any case. The sulphuric aoid test and the 
specific gravity indicated that no change took place in the 
scaled tubes nor in the stoppered bottles. In the open 
vessels, however, a very decided change was apparent) the 
change was much greater in the light than in the dark. The 
tetrabydronaphthalene was altered more than auy of the 
other substances. Where the change had oecurred, oxygen 
was present in considerable quautity, and this is attributed 
to auto-oxidation. In the products, acids are certainly 
present, but no phenol, aldehyde, or peroxide could be 
detected.—J. McC. 

Mannitol ; Esterification of -, by Phosphoric Acid. 

P. Carre. Comptes rend., 138, [5], 306—308. 
FoaMRa authors have stated that the product of the reaction 
of phosphoric acid on mannitol is an ester of formula 
PO.(OH)jOC 6 H u Oj. The author has observed, however, 
(1) that water is eliminated during the reaction before 
esterification begins ; and (2) that the velocity of esterifica¬ 
tion in an equimolecular mixture it much lower than that 
characteristic of primary alcohols. Careful examination 
and analysis of the product and of its salts have shown 
that it is formed according to the equation— 

PO(OH), + C,H h O„ - 3 H a O + P0(0H),0C 6 H,0 3 * 

—J. T. D. 

Ethyl Alcohol j Decomposition of -, by Carbon, Alu¬ 

minium, and Maynesium at High Temperatures. B. 

Khreufeld. J. prakt. Chem., Iti03, 67, [2 and 8], 

49—93. 

This author has examined the products obtained when 
carefully dehydrated alcohol is distilled over heated carbon, 
aluminium, or magnesium, the results arrived at being as 
follows:—If the carbon is heated to dark redness, the 
alcohol is completely decomposed into methane, carbon 
monoxide, and hydrogen, according to the equatiou 
CjH a O — CHj +■ CO + llj. If the carbon is at a lower 
temperature, the transformation undergone by the alcohol 
cannot be represented by one or more definite equations, 
but it results iu tbe formation of relatively more hydrogen 
and less carbon monoxide than in the previous case, while a 
considerable quautity of ethane is also formed by direct 
reduction of tbe alcohol. When the alcohol vapour is 
passed over powdered atumiuium heated below dark redoess, 
it is dreomposed directly into ethylene and water, the latter 
afterwards undergoing partial reduction into hydrogen j if 
the temperatuie of the aluminium be raiaed to dull redness, 
this decomposition into ethylene and water proceeds simul¬ 
taneously with tbe one yielding methane, carbon monoxide, 
and bydrogeD. The proportion of the alcohol decomposed 
into these latter products increases when tbe aluminium is at 
a bright red heat, and this increase becomes more marked 
ut a yellow heat j in the latter case, energetic reduction of 
the nascent carbon monoxide by the aluminium also takes 
place, The change occurring when the alcohol vapour U 
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pouted over heated magnesium i» not a definite one, bat 
may be regarded as made up of two distiuot decompositions. 
The most noticeable feature, is the considerable proportion 
of hydrogen produced.—T. H. P. 


Crane fcrport. 


I.—GENERAL. 


The Chanqs* in the Monthly Tbadb Accounts. 


Bd. of Trade J., Feb. 18, 1903. 

A feature in the course of British Trade during recent 
years has been the gradual assimilation in kind of imports 
and exports, and m view of this tendenoy, it has been 
thought desirable to assimilate the form of the summaries 
of import and export trade. Wnile this ohange is convenient 
for many purposes, the Board of Trade would warn those 
who use the returns agaiatt making comparisons between 
the values of imports and exports under the same headings 
without making due allowance for the different modes in 
which their values are arrived at. The value of imports 
includes, generally speaking, cost, insurance, and freight, 
while exports are valued “ free on board.” 

The new summaries of imports and exports are identical 
in form, each containing four classes, under which the most 
important groups of artiole are shown (imports valued c.i.f., 
exports f.o.b.), via.:— 

I. Food, drink, and tobacco. 

II. Raw materials and articles mainly unmanufactured. 

III. Articles wholly or mainly manufactured. 

IV. Miscellaneous and unclassified (including parcel 

post). 

A list of the headings of chemioal interest under classes 
II. and III. is appended 

II. Raw materials and articles mainly unmanufac¬ 
tured— 

(a) Coal, coke, and patent fuel. 

(5) Iron ore, scrap iron, and steel. 

(c) Other metallic ores. 

(d) Oil seeds, nuts, oils, fats, and gums. 

(e) Hides and undressed skins. 

(/) Materials for paper-making. 

III. Articles wholly or mainly manufactured— 

(a) Iron and steel and manufactures thereof. 

(A) Other metals and manufactures thereof. 

(c) Chemicals, drugs, dyes, and colours. 

(d) Leather and manufactures thereof. 

(e) Earthenware and glass. 

(/) Paper. 


Among the other important changes whioh have been 
introduced, in response to suggestions from various sources, 
are the following:— 

The imports of "dyestuffs (other than dye woods) and 
substsnces used in tanning ” have been further sub-divided, 
"cutch extracts, gambler, and myrobatans” being now 
shown separately. Petroleum oil is now divided into 
“ crude,’I " lamp,’'* “ spirit," " lubricating,” " gas oil," and 
" fuel oil," and soap is classified under the headings " stock 
and powder,” “ household," and “ toilet." 

Among the articles which now for the first time appear 
separately in the monthly accounts are white lead and 
glycerin; while the exports of clay, dyestuffs, and 
scientific instruments are alto distinguished. 

The above remarks apply solely to the changes introduced 
into the monthly accounts. In addition, a number of 
changes have been adopted affecting the import and export 
lists, and the annual statement of trade of the United 
Kingdom. 

New Customs Tariff of Persia. 


See Bd. if Trade J„ Feb. IV, 1908,808. 

... Ranagn Customs Tariff of Japan. 
See Bd. of Tredta J.,, Feb. 19, 1908, 879. 
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Valuation Tariff of British India. 
Bd. of Trade J., Feb. 26, 1903. 



Chemicals, Drubs, Medicines, 
and Narcotics, and Dyeino and 
Tanning Materials. 

Chemioal products and prepara¬ 
tions— 

Acid, sulphuric. LI). 

Alkali, Indian. Cat. 

Alum. 

Arsenio. 

Bicarbonate of soda. „ 

Copperas, green.. 

Explosives, namely, blasting 
gelatine, dynamite, roburite, 
tonito, and all other descrip¬ 
tions, including detonators 

and blasting fuses. 

Sal ammoniac. Cwt. 

Sulphate of copper. 

Sulphur (brimstone), flour. 

„ „ roll. 

„ ,. rough. 

All other sorts of chemioal products 
and preparations, including salt¬ 
petre and borax. 

Drugs, medicines, and narootios— 

Camphor, refined, eake. Lb. 

,. partially reflned. eake. 

In blocks or about IS lb. 

Camphor, crude, in powder.. 

Quinine and other alkaloidi of 

cinchona. 

Dyeing aud tanning materia ■— 

Alizarine dye, dry, 40 per cent. .. Lb. 
i, i, SO ,► .. .» 

,. „ «o 

- » TO . 

., .. 80 „ 

., .. 100 

„ „ moist, 10 „ .. „ 

,. ~ 10 .. 

*> 80 ,, . ■ ,. 
Aniline dye, moist (Indigo blue) . „ 

„ .. dry. 

„ salts. 


« li 
2 u 
4 10 
2S 0 
6 8 
2 12 


ad val. 
80 0 
IT 8 
6 8 


ad val. 
! ! 9 

i 1 * 

| 1 1 

I 

1 44 
1 8| 
1 12 

2 04 
2 4i 
2 12 
0 it 

l 0 7 
0 8 

; 0 84 
I 1 0 

i ad val. 


»7. 


Free 

5% 


New General Tariff for Austbia-Hunoary. 

This Journal, Feb. 98, 1909, 233. 

Note .—Duty is paid in Austria-Hungary calculated on a 
gold standard. The gold value of a krone is about twelve 
penoe. 

It.—FUEL, GAS, AND LIGHT. 

Anthracite Coal, Welsh: U.S. Customs Decision. 

Tbe recent action of Congress in removing tbe duty ou 
anthracite coal is emphasized by tbe action of the Board of 
General Appraisers in several importations made prior to 
the repealing measure. Paragraph 415 of the Tariff Act 
defined anthracite coal as “ containing 92 per cent, of fixed 
carbon." Analysis of the above cargoes showed fixed 
carbon amounting to 76 - 9, 83*78, 86*32, 88*16, and 
89*72 per cent., and alt were held to be dutiable at 
67 cents per toil, as coal containiog less than 92 per cent, 
of fixed carbon Under the present conditions all of the 
above would be free of duty.—B. W. M. 

IV.—COLOURING MATTERS, Etc. 

Indigo Crop in British India in 1902. 

Leipxiger Fdrber- u. Zeugdr.-Zeit., 52, [2], 65. 

The decline of» the indigo industry in the past year was 
accelerated by very unsuitable weather and badly-distri¬ 
buted rain, producing in consequence a decrease in the 
acreage under cultivation »o a degree never before experi¬ 
enced, ae is ahbwn in the accompanying table. 

As estimated by the district surveyors, the average yield 
of the province Bengal and Bebar will amount to about 
47 percent, of a normal crop, but it is to be expected that 
the more favourable weather in September will improve tit* 






















m 

x ' .i y , ; ; 


JOTJENAL OP THE SOOTITT OF 0HEM30AL INDUSTRY. 


[Much 16, IMS. 


-— 

1901. 

1902. 


Acres. 

812.200 

168.990 

71,600 

ier.,200 

Acres. 

258,800 

98,154 

42,800 

08,100 






retult of the second crop, so that the total yield will be, 
about 60 per cent., of which North Behar produces about 
35,000 factory-mounds, and Bengal 8,000. 

Reports received in Punjab promise a good result from 
the irrigated lands, and a fairly good one from the lands 
unlrrigated. 

Madras reports satisfactory results regarding the crops. 

(After the First General Memorandum pf the General- 
Director of Statistics in Calcutta.)—E. N. 

Auzibix GuKF.tr: U.S. Customs Decision. 

Fib. 6,1903. 

Decided that certain Alizarin Green V\, manufactured by 
the Farbpufabriken of Kl.h^rftjd, shall be free of duty under 
paragraph 469 of. the-Tariff Act as a dye derived from 
alixarib or anthracene. An'analysis of the Samples showing 
that they were made from alizarjn or anthracene, the action 
of the collector, in assessing duty at.30 per cent, ad valorem 
under paragraph 15, as-a.'* coal-tar colour,” was overruled. 

—k.w.m. 

' COat-TAH DrBlf :'.U.S. Customs Decision.. 

' i ■■ ’• Jan:31, 1903. • , 

Decided that a mixture of coal-tar dyes, not made from 
aliharih or anthracene,'Vrhich gave a bluish violet solution 
in 50 per cent, alcohol, was. dutiable at 30 per cent, ad 
valorem under paragraph 15 of the Tariff Act. - This deci¬ 
sion overruled the action of the collector at New York, 
who had assessed, duty! at 60 per cent, ad valorem under 
paragraph >8 as liquor colouring, the evidence showing 
that it was suitable for colouring confectionery and not for 
wine, brandy, or spirits,—B. W.M. 

V.-PREPARING, BLEACHING, Etc., 

TEXTILES, YARNS, AND FIBRES. 

Printing Industry in 1902; Progress in the-. 

OeSterr. Wollen utid Le'inen Ind., 1908, [1], 15. 

Bleaching. —The method of bleaching pieces in th? open 
width increased in favour. 

Printing Methods —The employment of tannin dis¬ 
charges slowly decreased, these being partly replaced by 
discharged alizarin and oxazine colours. The use of nitroso- 
resorcinol for brown and green grounds was revived; Raised 
goods of the “Velontine” and “Eleetra” types were in 
Considerable demand. The former are printed ■ through as 
rndph as possible on both sides, aud are also raised on both 
sides. ' “ Eleetra ” goods are raised before printing, printed 
on the raised side, and dyed plain or printed with a stripe 
or diagonal pattern on the smooth back.—A. S. 

VII.—ACIDS, ALKALIS, Etc. 

Heavy Chemicals in the United States of America. 

Eng, and Mining .!., Feb. 7, 1903. 


Completed statistics for the year 1902 give the imports of 
heavy chemicals into the United States, as below, in long 
tons, comparison being made with 1901:— 


' -- . 

J/» 1. * 

1902. 


53,844 

50,167 


1,702 

1*489 


2,018 

1,784 


122)06 

12.442 


6360 

7,056 


- 368 , 

539 





Smelling Salts : U.S. Custom Decision. 

Feb. 5, 1903. 

Decided that smelling salts are dutiable at 25 per cent. 
ad valorem as a chemical salt under paragraph 3 of the 
Tariff Act, reversing the action of a collector, who had 
classified them for duty at 60 per cent, ad valorem, ns a 
toilet preparation, under paragraph 70.—R. W. M. 

Antiseptic, Dry : U.S. Customs Decision. 

Feb. 6, 1903. 

Decided, that a mixture of borax and boracic acid was 
dutiable at five cents, per lb., under section 7 and para¬ 
graph l of the Tariff Act, as boracic acid, this being the 
component material of chief value. The article was de¬ 
signed'for use as a preservative, especially for meat, and 
was claimed by the importers to he dutiable either at 25 per 
cent, ad valorem as. a chemical compound or salt, under 
paragraph 8. or at four cents per' lb., under paragraph 11, 
as a “borate material not otherwise provided for.” These 
claims were overruled by the Boqrii op the ground that 
it was a mephanical .mixture rather than a chemical 
compound, aud also that the’ term “a bprate material” 
wohld not properly describe a mixture the ingredients of 
■which were in the highest state of commercial purity, being 
designed for admixture with food products.—R. W. M. 

XII.—FATS, OILS, Etc. 

Sod Oil : U.S., Customs Decision. 

.. . ... Peb. 5, 1903. - 

Certain Sod oil WhidK was shown, by analysis uot to have 
been made from wbol grease • was decided to be free of 
duty under paragraph 568 of the Tariff Act as a grease 
fit only for dressing and stuffing leather, and not' at 
£ cent, per lb. as degras under paragraph 279.—R. W. M. 

Oil and Seed Trade of Marseilles* 

U.S. Cons. Reps,, Feb. 9, 1903. 

The receipts of cotton-seed. oil at this port during 
December were 2,909 tons, or about double those of any 
previous month, and the arrivals during the Inst six months 
of the year have been 8,228 -tons, as against 5,484 tons 
during the first six months. The stock of cotton-seed .oil 
on hand on December 30 was 540 tons against 1,800 tons 
at the same .period last year; this is the lowest figure 
recorded since 189). The statistical situation is as 
follows:— 


Total Imports of Cotton-Seed Oil. 


. Description. 

1902. - 

1901. 1900. 


Tons.' 
16,71 a 
1,030 

50 

Tons. 

33,604 

604 

114 

Tons. 
32,7 S3 
1,072 
120 

English oil.•. 

Total. 

14.702 

81,322 

34,581 

1 



The progress of American edible oils appears in the 
following table of cotton-seed oil imports at Marseilles : — 


Year. 

Edible. 

Industrial. 

Total. 

1902 

Barrels. 

87.075 

Barrels. 

6,080 

Barrels. 

76,040 

1901 

123,486 

89,786 

188,786 

1900 

100,881 

57,761 

158,171 

185,751 

1899 

91,800 

209,106 

1898 

120,541 

142,788 

287,789 


To counterbalance the short arrivals of American indus¬ 
trial oils, Marseilles received, during 1902, excessive supplies 
of soap-making at well as edible-oil making matonals j the 
figure* follow. 
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Oleaginous-8iid Importationi at Marseilles. 


Article. 

i 

, 1902. 

1901. 

1900. 


Tons. 

22,394 

99,200 

107,056 
04.132 
11,470 
5,022 
3,975 
20.214 
87,348 
5,843 ‘ 
5,965 

. Tons. 

"61,130 
74.800 
10.495 
8,001 
3,510 
• 2\W8l 
85,250 
11,872 
13,518 

Tons. 

13,120 

00,271 

23.847 
81,055 
11,085 
0,685 
3,938 
15,942 
103,734 
' 7,981 , 
1,772 

Sesame seed . 

Arson ides (peanuts). 

Shelled...'.. 

Unshelled... 

Iiipseed.•. 

H/ipe seed and ravison... 

Poppyseed ....1. 

Castor seed. 

Pa¥tn kernel#..*.. 

Mowrah, Ac. . 

Total. 

439,215 

383,205 

335,930 


Prospects point to an increase in the arrivals of sesame 
seed, and arachides Will also oomc in heavily. 

The high price of olive oil foots is explained as the 
natural result of a fuller knowledge of a valuable product. 
The production of this oil by chemical reaction has been 
carried on for not more than 15 years, and the material sold 
at a low range for several years because it could be had in 
annually increasing quantities and was considered a by¬ 
product. Now, the chemical reaction is employed every¬ 
where, and the manufacture of foots can only increase 
materially with the olive crop. More important thaD this is 
the actively contested belief put forward by some as at) ascer¬ 
tained fact, that 100 lb. of foots will manufacture upwards of 
5 lb. more of soap than a like quantity of pressed oil. It is 
claimed that this method of manufacturing the foots gives 
the manufacturer of soap a fatty material, without other 
ingredient, which the pressed oil does not. The supposed 
intrinsic value of the foots being in excess of that of oil, 
soap makers have naturally worked the prices up to high 
levels. Whether this idea of intrinsic value be illusory or 
not, at this date foots are selling in Marseilles at 11 • 96 dole, 
per 220 lb., about 1'9S dots, less than a corresponding 
grade of olive oil, and one buyer has intimated that the 
time might come when olive growers would find it advan¬ 
tageous to handle their entire crop by the chemical process, 
covering, in the lower cost of manufacture, the loss of the 
high grades of edible oil. 


XIII. A.—PIGMENTS, PAINTS, Etc. 

H-ematitk Pigment: U.8. Customs Decision. 

Jan. 28, 1903. 

Decided that hematite used as a colour was properly 
dutiable at 4li cents per ton as iron ore under paragraph 121 
of the Tariff Act. and not as a erode colour, at 80 per 
cent, ad valorem under paragraph 58. 

This reverses former decisions of the. Board on similar 
merchandise. The fact is established that iron ore is 
dutiable at the above rate without qualification as to its 
use.—B. W. M. 


XIII. C.—INDIA-RUBBER, Etc. 

India-bubber Manufacture ; Raw Materials fob ——. 

Gummi-Zeit., 1903,17, [19], 418. 

Mexico Rubber .—Obtained from Central America, and 
is of a good strong quality. It it supplied in the form of 
plates, balls, “ sausages,” and strips of a black colour. 
The loss on washing is from 10—15 per cent. 

Mollendo Rubber. —Is said to be of good quality. It is 
obtained from Sooth Bolivia in the form of “ biscuits ” and 
‘‘Strips." 

Mozambique Rubber. —Is obtained from East Afrioa, 
from speoies of Vahea and Landolphia in three qualities, 
and is similar to Madagascar rubber. It is supplied in 
orange-red, red, and white balls and « spindles." The loss 
on washing Is from 10—40 per cent. 


Mudar Rubber .—la of a gutta-peroha nature, being 
plutlo in hot water, but prove* to be a bad insulator. It is 
the product of the calotropis giganteus, a shrub of Southern 
India, it can be used for waterproofing cloth.—J. E. B. 

Recovered Rubber : U.S. Customs Decisions. 

Feb. 5, 1903. 

Decided, that an article made from old and worn-out 
rubber was dutiable at 25 per oent. ad valorem under 
paragraph 449 of the Tariff Act as a manufacture at soft 
rubber. Evidence was submitted to show that the nrtiole 
was made from old and worn .out rubber by a process of 
devulcanisation and separation of impurities. The im¬ 
porters claimed that it was free of duty under paragraph 
579 as “ old scrap or refuse india-rubber whioh has bom 
worn out by use and is fit only for re-manufacture.” The 
Board overruled this claim, as the article was rather a 
manufacture of old rubber than any crude form of rubber 
or refuse rubber.—II. W. M. 


XX.—FINE CHEMICALS , Etc. 
Cinchona and Quinine. 

Chem. and Druggist, Feb. 21, 1903. 

In their annual review of cinchona and quinine during 
1902 (dated February 6), Messrs. C. M. &'C. Woodhouse 
give some interesting statistics regarding tbo position of 
these products. The prominent facts in regard to the series 
of tables given in the circular, are: (1) that the world’ssupply 
of bark is increasing i (2) that the consumption and distribu¬ 
tion of quiuine are also increasing j (3) that the percentage 
of quinine in the manufacturing bark is higher than hitherto; 
(4) that the output of Java quinine is less. Taking the 
German imports of cinchona, it is interesting to compare 
with it the following exports of quinine from Germany, 
viz., in 1898, 7,094,000 oz.; in 1899, 7,447,000 oz.| in 
1900, 6,523,000 oz.; in 1901, 6,899,000 oz.; and in 1902, 
8,201,000 oz. Our imports from Germany show a con¬ 
tinual shrinkage since 1898, the figures last year being 
996,000 oz. { while those to the United States totalled 
2,006,000 oz., against 1,921,000 oz. in 1901. The exports 
of quinine from France are remarkable, being officially 
declared at 2,490,000 oz. during 1902, against 1,222,000 oz. 
in 1901. This would show that French makers had more 
than their usual share of the demand last year. Italy 
expoited 68,000 oz., or 6,000 oz. lest than in 1901; while 
the exporte from Java fell to 700,000 oz., against 1,033,000 
in the previous year. The Onited Kingdom exported 
1,112,000 oz. last year; and aa these figures are declared 
for the first time no comparison can be made. Our import* 
last year were 1,443,000 oz. for the eleven months, of which 
Germany sent practically 1,000,000 os. 

Pharmacy Act, 1868; Suggested Alterations in 
Schedule A. of ——. 

The Committee appointed to consider the poison schedule 
of the Pharmacy Act suggest the following inclusions (see 
this Journal, 1901, 775). 

Part I. 

Arsenic and its Preparations, except any preparation 
prepared exclusively for use in connection with agriculture 
or horticulture, and contained in a closed vessel* distinctly 
labelled with the word, “ Poison,” the name and address of 
seller, and a notice of the use to which it is to be pat. 

Alkaloids.— All poisonous vegetable alkaloids and their 
’ salts, and all poisonous derivatives thereof* except prepara¬ 
tions of tobacco or the alkaloids of tobacco, prepared 
exclusively for use in connection with horticulture or 
agriculture (to be labelled as in the case of similar 
arsenical preparations). Atropine and its Preparation. 
Cocdme and its Salts. Morphine and its salts, and pre¬ 
paration* containing one or more per cent. Of morphine. 
Picrotoxin. V" 
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Pam II. 

Acetanilide and it) preparation*. Carbolic Acid and 
liquid preparation* of carbolic acid and it* homologues, 
containing more than 3 per cent, of tho«e substance*, except 
any preparation prepared for nie as sheepwash, or for any 
other purpose in connection with agriculture, horticulture, 
or sanitation. (To be labelled and bottled as in the cases 
of arsenic and the alkaloids.) Cocaine, preparations of. 
Digitalie and its preparations. Oxalic Acid and soluble 
okalates. Mercuric Iodide. Mercuric Sutphocyanide. 
Strophantkue and its preparations. Sulphonal. 


Paht III. 

Preparations of arsenic, tobacco or its alkaloids, or 
carbolio acid and its homologues, as mentioned above for 
use in horticulture, &c., to be labelled with the word 
" Poison,” the name and address of the seller, and the 
special purpose to which the preparation is to be pnt. 

—T. F. B. 


patent Ifet* 

N.JB.—In these lists, [A.) means "Application for Patent,” and 
[ C.8.], * Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Offloial Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised at accepted are open to 
inspection at the Patent Office Immediately, and to opposition 
within two months of the said dates. 

I.—PLANT, APPARATUS, AMD MACHINERY. 

[A.] 8613. Tyers. Oil vapour furnaces. Feb. 16. 

„ 3619. Nordtmeyer. Disseminating gases in a 

finely divided state in liquids. Feb. 16. 

„ 3714. Burrows. Converting steam into a gaseous 

product for use in furnaces, &o.* Feb. 17. 

„ 3938. Smith. Filters. Feb. 19. 

„ 4068. Anzbock and Baseb. Utilisation of uneon- 

sumed heat in furnaces, Ac. Feb. 20. 

„ 4885. Marks (Moore). Furnaces.* Feb. 24. 

„ 4837. Mark. Method of subjecting materials to 

the action of air or other gases.* Feb. 26. 

„ 4612. Adam. Centrifugal separating apparatus. 

Feb. 97. 

„ 4784. Branch. Autoclaves, •sterilisers, digesters, 

&o. Feb. 28. 

[C.S.] 4693 (1902). Zylberlast. Apparatus for cooling 
liquids or gases. March 4. 

„ 7698 (1902). Alberger. Condensers for steam, Ac. 

March 4. 

„ 9996 (1902). Fonchd. Distilling apparatus. 

March 4. 

„ 19,619 (1902). Kolb. Filter-press. Feb. 25. 

„ 97,629 (1902). Abiaham. Filters. March 4. 

„ 886 (1903). Koeuper. Filter. Feb. 25. 

„ 1836 (t908). Marks (Chapman). Filtering appa¬ 

ratus. Feb. 25. 

II.—FURL, GAS, aw» LIGHT. 

[A.] 8626. Mare. Liquid Combustible.* Feb. 16. 

(Belgian Appl.. Aug. 11, Mv3.) 

„ 3770. Sebille and Ryckman. Material for forming 

incandescent mantles. Feb. 17. 

„ 8800. Foote. Coke oven*. Feb. 18. 

„ 3852. Brookes (Sterttiner Cbamotte-Fabrik Act.- 

Ges. vorm. Didier). Generator furnaces with 
inclined retorts. Feb. 18. 


[A.] 8899. Steahouse. Utilisation of waste gases from 
ammoniacal liquors from gasworks, coke ovens, 
&e. Feb. 19. 

„ 4019. Morris. Producer gas generators. Feb. 20. 

„ 4019. Bauke and Fuchs. Generation of water gas. 

Feb. 90. 

„ 4052. Sugg. Burners for testing gas. Feb. 20. 

„ 4260. Hecking. Manufacture of briquettes. 

Feb. 28. 

„ 4448. De Aizugaray and Mercer. Recovering 

cyanogen or its compounds from gases or 
vapours. Feb. 25. 

„ 4464. Peters. Semi water gas producers.* Feb. 25. 

[C.S.] 5188 (1902). Acme Sunlight Gas Syndicate, Ltd., 
and Baumgarten. Acetylene gas generators. 
March 4. 

„ 22,594 (1902). Duclos. Treatment of peat for 

fuel purposes. March 4. 

„ 25,785 (1902). Von Heydebrand und der Lasa. 

Artificial fuel. Feb. 25. 

„ 25,853 (1902). Hoddan (Bin). Artificial fuel. 

Feb. 25. 

„ 27,583 (1902). Cie. du Gas H. Riche. Manu¬ 

facture of compound producer gas. (Int. Appl., 
Dec. 14, 1901.) 

„ 609 (1908). Peters. Self-igniting incandescence 

bodies for gas lighting. Feb. 25. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

[A.] 4046. Brookes (Rfitgerswerke Act.-Ges.). Process 
for distilling tar and mineral oils by successive 
stages. Feb. 20. 

„ 4855. Justice (Weed). Treatment of wood to 

obtain volatile products.' Feb. 24. 

„ 4431. Adissewieb. Treatment of shale oil, &c. 

Feb. 25. 

[C.S.] 7319 (1902). Holmes. Apparatus for distilling tar, 
oil, and the like. Feb. 25. 

IV.-COLOURING MATTERS akd DYESTUFFS. 

[A.] 8654. Ransford (Cassella). Manufacture of poly- 
azo bodies and dyestuffs. Feb. 16. 

„ 4250. Abel (Act.-Ges. iflr Anilinfabr.). Manufac¬ 

ture of a mordant-dyeing azo dyestuff. Feb. 28. 

4340. Lake (Oebler). Manufacture of dyes. 
Feb. 24. 

„ 4538. Imray (Meister, Lucius und Briining). Manu¬ 

facture of indigo and of an intermediate product 
therefor. Feb. 26. 

[C.S.] 7871 (1902). Levinstein, and Levinstein, Ltd. Pro¬ 
duction of blue colouring matters containing 
•nlphur. March 4. 

„ 9126 (1002). Imray (Meister, Lucius und Briining). 

Yellow, orange-red, and red dyestuffs of the 
acridinium series. Feb. 25. 

„ 9195 0 902). Newton (Bayer). New derivatives 

of the anthraquinone senes. Feb. 25. 

■ „ 9619 (1902). Johnson (Kalle). Green or greenish 

colouring matters containing sulphur. Feb. 25. 

V.—PREPARING. BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 3778. Schmid. Printing vegetable fabrics. Feb, 17. 

„ 4142. De Pass (Vacuum Dyeing Maehine Co.). 

Dyeing machines. Feb. 21. 

„ 4494. Murray. Fire-proofing cotton or other fabric. 

Feb. 26. 

„ 4667. Lake (Odder). Printing on vegetable fibre. 

Feb. 87. 
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[C.S.] 18,159 (1902). Newton (Beyer). Obtaining feet 
black ehedee on wool. ,Feb. 25. 

„ 27,273 (1902). Henning. Production of textile 

surface ornamentation. March 4. 

„ 28,142 (1902). CleS. Dyeing and printing in 

aniline black. Feb. 25. 

„ 571 (1903). Haddan (Elosegui). Falling or mill¬ 

ing and dyeing and scouring of woollen fabrics. 
March 4. 

„ 894 (1903). Edlich. Imparting a silk- or wool¬ 

like appearance to cotton fabric. March 4. 

VI.—COLOURING WOOD, PAPEB, LEATHER, Etc. j 

[C.S.] 4517 (1902). Rudolph and Kasiske. Preparing i 
wood, &c., for painting or ornamenting. Feb. 25. j 


VII.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 3679. Craig. Production of alkali cyanides from 
hydrocyanic acid. Feb. 17. 

„ 4049. Woltereek. Production of ammonia by 

synthesis. Feb. 20. 

„ 1050. Woltereek. Production of ammonia by 

synthesis. Feb. 20. 

„ 4405. Leslie. Manufacture of carbonic anhydride j 

Feb. 25. 

„ 4501. Piflard. Manufacture of ammonia. Feb. 26. i 

„ 4513. Grossman’s Cyanide Syndicate and Grosman. 

Manufacture of cyanides and recovery of by- | 
products. Feb. 26 I 

„ 4676. James. Liquefaction of gases. Feb. 27. j 

[C.S.] 6642 (1902). Vosmaer and Lebret. Ozonisers. 

Feb. 25. j 

„ 8300 (1902). Ostwald. Manufacture of nitric acid | 

and the oxides of nitrogen. Mar. 4. 

„ 1312 (1903). Vorwerk. Fire-extinguishing powder. 

Feb. 25. 

VIII.—POTTERY, GLASS, amd ENAMELS. 

[A.] 3632. Bigot. Manufacture of glazed or enamelled 
ceramic ware. Feb. 16, 

„ 3751. Pilkington. Manufacture of wired glass. 

Feb. 17. 

„ * 4031. Shenstone. Furnace for melting silica for 
making silica glass. Feb. 20. 

[C.S.] 3849 (1902). Viltard, Viitard, and Collet. Appli¬ 
cation of translucent enamels on hard porcelain 
surfaces. Feb. 25. 

„ 7696 (1902). Aigner. Ceramic vessels. Feb. 25. 

„ 28,955 (1902). Becker. Manufacture of glass. 

March 4. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AMD CEMENTS. 

£A.] 3680. Middleton (Acheson Co.). Manufacture of 
earthenware and ceramic products, and prepara¬ 
tion of clays, siliceous compounds, and earthy 
minerals for the manufacture of such products.* 
Feb. 16. 

„ 3845. Bodmer. Ceramic cover for cables.* Feb. 18. 

„ 3846. Bodmer. Beton cover for cables.* Feb. 18. 

„ 4048. Mills (Seigle). Artificial building materials. 

Feb. 20. 

„ 4164. Bartels. Cement for wood. Feb. 21. 

„ 4251. Williams. Manufacture of Portland cement. 

Feb. 23. 

„ 4380. Imray. Non-conducting material for re¬ 

frigerating purposes. Feb. 24. 

„ 4485. Wetter (Heise). Impregnation of wood. 

Feb. 25. 


[C.S.] 4464 (1902) Evans (Crozier et Cie.), Manufac¬ 
ture of artificial stone. March 4. 

„ 6601 (1902). Cooksey. Making bricks, tiles, and 

terra-cotta. Feb. 25. 


X.— METALLUBQY, 

[A.] 4041. Talbot and Gredt. Manufacture of steel and 
ingot iron.* (Fr. and Belgian Appl. Sept. 15, 
1902.) Feb. 20. 

„ 4094. Parks. Open hearth furnaoos.* Fob. 20. 

„ 4327. VanArsdaie. Extraction of copper from ore- 

Feb. 24. 

„ 4345. Zenscs. Manufacture of oust iron of high 

tensile strength. Feb. 24. 

„ 4454. Kent. Crystalline aud fibrous metal. Feb. 25- 

„ 4473. Woollen. Method of Joining aluminium. 

Feb. 25. 

„ 4722. Wild. Extraction of metnls from ores, con¬ 

centrates, tailings, &c. Feb. 28. 

[C.S.] 7171 (1902). Kent and Campbell. Furnaces. 
Feb. 25. 

„ 7352 (1902). Wallace. Manufacture of iron, steel, 

nickel, and the like. March 4. 

„ 8590 (1902). Hardingham (Pearse aud levers). 

Anti-frietion metals. Feb. 25. 

„ 28,925 (1902). Marks (Waring Chemical Co.). 

Extraction of zinc and other metals from ores 
and the like. March 4. 


XL—ELECTBO-CHEMISTRY ahd ELECTRO¬ 
METALLURGY. 

[A.] 8698. Lilienfeld. Electrodes of are-lamps.* Feb. 17. 

,, 4039. Goddard. Electric batteries.* Feb. 20. 

„ 4060. Elieson and Faulding. Storage batteries. 

Feb. 20. 

„ 4208. Heys (Hutchison Acoustic Co.). Cells of 

electric batteries. Feb. 28. 

,, 4368. Cottrell. Electrodes for reversible electric 

batteries.* Feb. 24. 

„ 4410. Fairweather (General Storage Battery Co.). 

Production of storage battery plates.* Feb. 25. 

[C.S.] 4357 (1902). Siemens Bros, and Co. and Diesel- 
horst. Flexible electric conductors. Feb. 25. 

„ 28,806 (1902). Halsey Electric Generator Co., 

Ltd. Galvanic batteries. March 4. 

„ 334 (1903). Newton (Coster), Storage battery 

plate. Feb. 25. 

„ 1835 (1903). Marks (Chapman). Electrical treat¬ 

ment of liquids for purifying, See. Feb. 25. 


XII.— FATS, OILS, ams SOAP. 

[A.] 8973. Dreymann. Manufacture of soaps* Feb. 19. 

„ 4401. Enoch, and Rose, Downs, and Thompson, 

Ltd. Method of extracting oil from seeds, &e., 
and forming cakes from such. Feb. 25. 

„ 4420. Turner and Turner. Treatment of refuse 

soapsuds. Feb. 25. 

[C.S.] 190 (1903). Boult (Moore). Oil aud grease sepa¬ 
rators. March 4. 


X1II-—PIGMENTS, PAINTS 1 RE 8 INS, VARNISHES 
INDIA-RUBBER, B*c. 

A.—Pigment*, Paint*. 

[A.] 5768. Armbruster and Morton. Making pigment*.* 
Feb. 17. 

I, 8769. Armbrotter and Morton. Making compo¬ 
sitions to he need for pigments, Feb. 17. 
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[A.] 8778. Mkcbtth-RMbBrn. Printer*’ Inks. Feb. 17.' 

„ 4751. Hamilton snd Bynum. Manufacture of print 

or iu eompoeitlon*. Feb. 98. 

[C.S.] 97,639 (1908). Boult (Denney Galvanio Paint Co.). 
Anti-foaling paint for coating vessels, See. Feb* *5. 

B*—lteains, Varniekee. 

[A.] 3740. Townsend. Composition for cleaning and 
polishing metal, Sec. Feb. 17. 

„ 4186. Stephenson. Metal polish. Feb. 91. 

C.— India-rubber, jfc. 

[A,] 4064. Justus. Insulating plates. Feb. 20. 

„ 4118. Hookham. Artificial cork. Feb. 21. 

„ 4188. Bertrams, Ltd., and Milne. Maohine for 

treating raw india-rubber and like plastic sub¬ 
stance. Feb. 21. 

„ 4203. Blundstone, and Mosely and Sons, Ltd. 

Manufacture of india-rubber goods. Feb. 23. 

[C.S.] 8071 (1902). Basenau. Insulating materials or 
compositions. March 4. 

„ 8084 (1902). Chautard and Kessler. Process for 

regenerating old caoutchouc and treaiing damaged 
gams, vulcanised or raw gutta-percha. March 4. 

XVI.—SUGAB, 8 TABCH, GUM, Btc. 


[A.] 4848. Ilosenherg. Purification of air. Fob. 96. 
n 4349. Rosenberg. Apparatus for oconiiing air. 
Feb. 2 *. 

[C.S.] 25,336 (1909). Selwood and Aird. Purification and 
heating feed water. March 4. 

C. — Disinfectant*. 

[A.] 4040. Strawson. Composition for destroying and 
preventing fungus and insects. Feb. 20. 

„ 4426. Hastung. Fumigating and disinfecting match.* 

Feb. 28. 

[C.S.] 28,797 (1902). Carman and Lawrence. Formalde¬ 
hyde gas generators. (International application, 
Feb. 4, 1902.) March 4. 

XIX—PAPBB, PASTEBOARD, Etc. 

[A.] 3751. Pilkington and Ormandy. Bulking or 
weighting material for use in making paper, &c. 
Feb. 17. 

„ 4008. Harvey and Shorthouse. Manufacture of 

paper tubes. Feb. 20. 

„ 4055. Lake (Barber). Drying of paper. Feb. 20. 

XX— FINE CHEMICALS, ALKALOID8, 
ESSENCES, Ann EXTRACTS. 


[C.S.] 819 (1903). Murdoch and Improved Process Manu¬ 
facturing Co. Manufacture of starch. March 4. 

XVII—BREWING, WINES, SPIRITS, Kto. 

[A.] 3688. Souter and Souter. Utilisation of distillers’ 
and brewers’ by-products.* Feb. 17. 

„ 4218. Meyer (Meyer and Arbuckle). Apparatus 

for the distillation of spirits, Ac.* Feb. 23. 


XVIII—FOODS, SANITATION, Etc., ami 
DISINFECTANTS. 

A. — Foods. 

[A.]' 4150. Bromhead. Food products. Feb. 21. 

„ 4759. Nesfield. Sterilisation of water and other 

liquids, and of alimentary substances. Feb. 28. 

[C.S.] 3949 (1902). Lake (Aktleselskabet "Progress”). 
Preservation of eggs. Feb. 25. 

„ 4348 (1902). Davidten. Redaction of cereals. 

March 4. 

„ 27,840(1902). O’IJrien (Vazeille). Treating grains, 

beans, or berries, to make them more easily 
decorticable. March 4. 

„ 194 (1903). Boult (McDonald and Fay). Artificial 

food. March 4. 

B. — Sanitation ; Water Purification. 

[A.] 8970. Weddell, Chamberlain, and Player. Ap- 
r paratoa for purifying and softening water. 
Feb. 19. 

,, 4480. Baxter and Watson. Softening and purifying 

water. Feb. 25. 


[A.] 3629. Justice (Acho3on Co.). Production of com¬ 
pounds containing silicon, oxygen, and carbon in 
chemical combination. Feb. 16. 

[C.S.] 4909 (1902). Froger-Delapierre. Manufacture of 
vanillin and analogous bodies. March 4. 

„ 8195 (1902). Guess. Production of mono-formyl- 

a,-o i -napbthylenediamine B 3 or £ 4 -mouo-sulpho- 
nic acid. March 4. 

„ 22111 (1902). Connstein. Process for decomposi¬ 

tion of esters of fatty acids. Feb. 25. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 23,551 (1901). Soc. Anon, des Prodnits Pboto- 
graphtques M.-Y. Manufacture of photographic 
films. (Int. Appl., May 3, 1901.) March 4. 

„ 9993 (1902), Schwartz. Photographic emulsion. 

March 4. 

„ 25,942 (1902). Lauterbnch. Rapid Production of 

photographs on post cards, &c. Feb. 25. 

XXII—EXPLOSIVES, MATCHES, Etc. 

[A.] 4009. Huch. Manufacture of non-poisonous 
matches.* Feb. 20. 

„ 4426. Hastung. See under XVIII. C. 

[C.S.] 25,994 (1901). Robertson and Rintoul. Manufac¬ 
ture of explosives, celluloid, &c. March 4. 

„ 13,348 (1909). Hale and Bell. Detonation of high 

explosives. Feb. 25. 

„ 24,812 (1902). Fuhrer. Detonating compositions. 

March 4. 
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ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which osse no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1908. 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
.with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee iD Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world j to provide uniform 
methods of commercial analysis, thus removing one of the 
main causes of dispute; to throw light upon points which 
may assist governments and others in framing regulations 
concerning transport and duties ; and to improve acquaint¬ 
ance with Patent Law. 

The Congress is also intended to provide opportunities 
for mutual exchange of ideas on different branches of 
chemical work. 

The Congress will be opened on June 2nd, 1903. On Wed¬ 
nesday, June 8rd, Friday the 5th, and Monday theSth, meet¬ 
ings will be held for the reading and discussion of papers. 
The subjects to be treated are classified as follows :— 

I. Analytical Chemistry. Apparatus and Instru¬ 
ments. 

II. Chemieal Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products ;— 

Subsection A. —Organic Preparations, including 
Tar Products. 

Subsection B. —Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected With 
Chemical Industry. 

PSOGKAMME. 

Tuesday, June 2.—Reception in the Palace of the Imperial 
Parliament. 

8 p.m.—Address by the President of the Organising 
Committee in the Hall. Sapper will be served in 
the galleries. 

Wednesday, June 8.—10 a.m. First General Meeting. 

Afternoon.—Sectional meetings. 

7 p.m.—Banquet in the Restaurant of the Zoological 
Gardens. Members may bring ladles. 


NOTICES; MEMBERS ELECTED. 33t 


i 

Thursday, June 4.—‘sectional meetings continued. 

7.80 p.m.—Reception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

9.30 p.m. — “Commers” In the “ Philharmonic ” 
building. The boxes will be reserved for ladies. 

] Friday, June 5.—10 a.m. Second General Meeting, 
i Address by the President of the fourth Congress, 

Prof. H. Moissan. 

7 p.m.—Performance in the Royal Opera House. 

7 p.m.—Reception of the German Chemical Society in 
the gardens of Prof. C. I). Harries at Ohariottenburg, 
Beriiuerstr. 86. 

Saturday, June 6.—Sectional meetings continued. 

Visits to various factories and museums. 

Sunday. June 7. — Special trains from the Potsdamcr 
Bahnhof at 9.55 a.m. and 10.15 a.m. to Wannsce, for 
a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 8.—Sectional meetings concluded. 

Afternoon.—Third General Meeting, for bringing the 
business of the Congress to a close. 

Ladies tickets, price 15s. each, can bo obtained on 
application to the Secretary of the Congress. A ladies’ 
committee has been formed to provide entertainment for 
ladies during the business hours of tbe Congress. 

Thavki.lixq and Hotei. A ukanukmbnts. 

Parties of 30 and over, travelling together, may obtain a 
j reduction of 50 per cent, on fares on all lines of the Royal 
Prussian Railway, by application to the head office of the 
division in which the journey is commenced. 

Karl Stangen’s Reise-Bureau will arrange such parties, 
lnformation can also be obtained as to hotels in Berlin, 
also any information concerning the journey to Berlin, by 
enclosing amount for return postage to Karl Staugen’s 
Reise-Bureau, 72, Friedricbstr., Berlin, W. 

A Congress Daily Paper will be published by tho Com¬ 
mittee during the Congress week. 

The number of tickets for the sooial arrangements is 
limited to Banquet, 1,500; Reception in Town Hall, 750 ; 
i “ Commers,” 1,000 gentlemen, 200 ladies ; Performance at 
i Royal Opera, 900 ; Reception of German Chemical Society, 
800; Excursion to Wannsee, 1,500. 
i Applications will be considered iu order of priority. 

As formal invitations ore now being sent out, applications 
I to join the Congress, accompanied by a remittance of 1/.,. 
should be sent in to the General Secretary without delay. 


EX-OFFICIO MEMBERS OF COUNCIL OMITTED 
FROM LIST. 

I Canada: 

! Chairman... Prof. W. R. Lang,The University,Toronto 
' Secretary... Alf. Burton, 42, Front Street West, Toronto. 

list of iWemterai Glwtefc 

23rd MARCH 1908. 

Baldwin, Dr. II. B., 9-11, Franklin Street, Newark, N.J., 
, IT.S.A., Chemist (Dept, of Public Health), 

i Behrend, F., 54, Front Street, New York City, U.S.A., 
Importer (Chemical Stoneware). 

! Bell, P. Carter, Stamford, Conn., U.S.A., Chemical 
j Manufacturer. 

i Bishop, J. T. F., Chemical Club, Manchester, Secretary. 
Borosehek, Dr. L., 149, East 56th Street, New York City, 
U.S.A., Chemist. 

Bowey, John, jun., East Chicago, Ind., U.S.A., Chemist. 
Carter, Thomas, 322, Scarr Hill, Bradford, Yorks, Works 
Chemist. 

Davies, Thomas, 56, Wellesley Street, Toronto, Caiud^ 
Manufacturer. 

Dawes, Arthur W,, 3, Madison Place, Albany,' S.Y 
U.S.A., Chemist. 
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Edwards, R. 8., Kocklsnd-Roekport Lime Co., Rockland, 
Maine, U.S.A., Chemist. 

Ewell, E. E., U.8. Dept, of Agriculture, Bureau of 
Chemistry, Washington, D.C., U.S.A.. Assistant Chief. 

Evans, ffm. J„ 91, Eulton Street, New York City, U.S.A., 
Manufacturing Chemist. 

Frew, John, Dunrod Cottage, Hamilton, N.B., Chemist. 

Galium, Albert F., Milwaukee, Wis., U.S.A., Tanner. 

Green, G. Dudbridge, 75, Gracechurch Street, E.C., 
Manufacturing Chemist. 

Guest, Hon. Lionel, c/o C. II. Hosmer, Montreal, Quebec, 
Canada, Engineer. 

Guthrie, Alex, The Cottage, Bocking, Braintree, Essex, 
Manager. 

Herstein, Bernard, Bayonne, N.J., U.S.A., Technical 
Chemist. 

Hunt. 1*. C. Holmes, Metropolitan Gas Co., Flinders 
Street, Melbourne, Vic., Australia, Gas Engineer. 

Janes, Frank W., 19, Feel Street, Coliingwood, Melbourne, 
Vio., Australia, Assayer. 

Kline, Clarence M.,c/o Smith, Kline, and French Co., Canal 
and Poplar Streets, Philadelphia, l’a., 11.8.A., Whole¬ 
sale Druggist. 

Koeh, Walter E., c/o Lustre Milling Co., Sta. Maria del 
Oro, via Parra], E Sc Durango, Mexico, Metal¬ 
lurgical and Mining Engineer. 

Lachman, Dr. Arthur, 907-917, Rialto Building, Mission 
and Now Montgomery Streets, San Francisco, Cal., 
U.S.A., Chemical Engineer. 

Xevy, Arthur G-, e/o Messrs. Stringer and Blount, 2, Broad¬ 
way, Westminster, S.W.. Chemist. 

Loudon, Archibald M., 544, West 125th Street, New York 
City, U.S.A., Metallurgist. 

Martin, Dr. H. J., 108, King's Gross Hoad, London, W.C., 
Teohnical Chemist. 

"Mayer, Andrew, jun., 104, St. Mark’s Avenue, Brooklyn, 
N.Y., U.S.A.. Chemist. 

Nemian, Howard S., 122, Hudson Street, New York City, 
U.S.A., Manufacturing Chemist. 

. Queeny, Jno. F., Monsanto Chemical Works, 1806-1813, 
South 2nd Street, St. Louis, Mo., U.S.A., Chemical 
Manufacturer. 

Richardson, Wm., 2, Oakfield Terrace, Headingley, Leeds, 
Drysalter. 

Robertson, W. Crura, 15, Commerce Street, Glasgow, Oil 
Merchant and Importer. 

Russell, T. A., 14, Grenville Street, Toronto, Canada, 
Manufacturer (Bicycles and Automobiles). 

Saxby, Fred. W., c/o I’. Haulgrave and Co., 25, Hill Street, 
Liverpool, Tar Distiller. 

.Schanche, Herman G., 3401, Gray’s Ferry Road, Phila¬ 
delphia, I’a., U.S.A., Chemist. 

.Simmons, Wm. H., “ Oakleigh,” Stoke Newington Common, 
N,, Analytical Chemist. 

Smith, James, 2, Farnworth Street, Widnes, Metallurgist. 

Stofer, Richard C., 28, Hayes Street, Norwich, N.Y., 
U.8. A., Pharmaceutical Chemist. 

Tasutkl, T. M.. 15, Kamiyoshicho, Asakusaku, Tokyo, 
Japan, Technical Chemist. 

Tyler, Frederick O., 126. Wall Street, New Haven, Conn., 
U.S.A., Student of Chemistry. 

Wayland, Wm. A., 12, Albert Road, Brockley, S.E., 
Manufacturing Chemist. 

Change* of SQtortfiW* 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of*addresses is also to be 
avoided as tending to create donfusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


BaUey, Prof. E. H, S. t Journal* to the Library, Kansas 
pr.... State University, Lawrence, Kas.,U.S.A. 


Bennie, P. McN., l/o Paris; e/o International Achesot 
Graphite Co., Niagara Falls, N.Y., U.S.A. 

Berry, A. E, l/o Osborne Road ; 02, Claremont Road 
Forest Gale, Essex. 

Brownsdon, Dr. H. W., l/o Charlton; King’s Norton Meta 
Co., Ltd., Abbey Wood, Kent. 

“ Chcraische Industrie ”; Exchange to Weidmannsch 
Buchhandlung, Zimmerstrasse 94, Berlin, S.W. 

Cholerton, A. F.; Journals to e/o A. de St. Dalmas and Co. 
Leicester. 

Cronquist, G. W., l/o Bjaf; Klagstorps Aktiebolag 
Klagsbamn, Sweden. 

Doveton, Godfrey, l/o Ouray; 319, Majestic Building 
Denver, Col., U.S.A. 

Eddy, W. G„ l/o Norfolk, Neb.; Box 21, Rocky Ford 
Col., U.S.A. 

Fisher, Fred., l/o Newaygo; Baldwin, Mich., U.S.A. 

Franchot, S. P.; Journals to c/o National Electrolytic Co. 
Niagara Falls, N.Y., U.S.A. 

Jones, F. W., l/o Barwick ; 96, Downs Park Road, Clapton 
N.E. 

Kunheim, l)r. E.; Journal ', to 32, Dorothecnstrasse, Berlin 
N.W. 

Liddle, G. A., l/o 313 ; 469, Walmcrsley Road, Bury 
Lancs. 

MacCallum, D. A.; Journals to 389, Central Chamber! 
93, Hope Street, Glasgow. 

McEwen, Atholl F., l/o Lewisham; Box 930, Johannes 
burg, Transvaal. 

Maciudoe, Geo. D., l/o Southland; Kttrick Street, Inver 
cargill, New Zealand. 

McLellan, J. Y., l/o Cardiff; Beech Cottage, Boothferr; 
Road, Goole. 

l’effer, II. C.; Journals to c/o Pittsburgh Reduction Co. 
East St. Louis, 111., U.S.A. 

Peploe, D. Henry T., l/o Farnham ; Underriver House 
Sevenoaks, Kent. 

Pullar, Sir Robt.; Journals to Jas. Craigie, Sandemai 
Public Library, Perth. 

Roller, H. C., l/o Port Chester; 126,State Street, Brooklyn 
N.Y., U.S.A. 

Roxburgh, J. W., l/o Jamestown ; 20,Crnigendoran Avenue 
Helensburgh, N.B. 

Schoder, Dr. R, l/o Balham; c/o Dcut. Gasgliihlicb 
Act.-Ges., 18, Alte Jarobstrassc, Berlin, S.W. 

Seder, Dr. F., l/o Elizabeth ; e/o Merck and Co., Rahway 
N.J., U.S.A. 

Shepard, Dr. Chas. U., (communications) P.O. Box 41/ 
Summerville, 8.C., aud (Journals) 56, Broad Street 
Charleston, S.C., U.S.A. 

Stansfteld, Edgar, l/o Whalley ; 6, Vicarage Place, Cheste 
Road, Sunderland. 

Strangman, J. Pim, l/o Passy ; retain Journals. 

Warburton, Frank, l/o Hunslet; 5, Rosebery Gardens 
Muswell Hill, N. 

White, A. Dowler, l/o Deodar Road; 65, Cedar Gardeni 
Deodar Road, Putney, S.W. 

CHANGES OF NAME. 

1890. Bost, W. D. Ashton (previously entered as Ashtor 
Bost), Cartvale Chemical Works, Paisley. 

1894. Lawson-Johnston, W. E. (formerly Johnston), c/ 
Bovril, Ltd., 152, Old Street, E.C., Director. 
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ARTIFICIAL DRAUGHT IN VITRIOL CHAMBERS, 
AND THE USE OF ATOMISED WATER 
INSTEAD OF STEAM. 

BT PAUL KE8TKKR. 

Much has been done during the last 20 years to improve 
the yield of vitriol chambers ; modifications in the shape, 
number of chambers in a given set, varying the dimensions, 
adoption of supplementary towers or cooling pipes, increased 
feed in the Glover and Gay-Lussac towers, tho substitution 
of mechanical apparatus for hand labour, mechanical 
burners, automatic liquid raisers, mechanical draught, &c., 
&c. Of all the modifications none have given better results 
than those intended to control variations of the natural 
draught. These variations, depending as they do, not only 
upon atmospheric conditions, but also on the activity of the 
furnaces served by the chimney, make it constantly neces¬ 
sary to modify the regulation of the burners, the distribution 
of the steam or nitric acid, the opening of tjhe dampers that 
regulate the passage of the gas, &c., in addition to which 
continuous and minute supervision is essential. 

The idea of producing regularity of draught by special 
apparatus is not new, but the first attempts were not 
entirely successful owing to the uncertainty as to where to 
place the apparatus and of the difficulty involved in con¬ 
structing them of suitable materials. In America consider¬ 
able progress has been made in this direction ; in fact, it is 
doubtful if there exists more than a single sulphuric acid 
works in the United States, the chambers of which work 
without fan draught. 

The first attempts to use artificial draught appear to have 
been made in Europe. Hagen of Halsbrttcke is thought to 
he first in date (vide Multiuser, Zeits. angew. Chem., 27, 
1902), but he appears to have used Root’s blowers in his 
experiments; this apparatus for displacing gases secmB 
quite unsuitable for the purpose. 

Hageler, of La Salle, appears to be the first to use a 
centrifugal fan with any commercial success. The object of 
the fan is primarily and principally to render the draught 
constant. There is an unfounded idea that the fan serves 
to pass more air through the chambers. This is incorrect; 
tho fan merely regularises the displacement of the gases. 
It permits, it is true, an increase of the speed at which the 
gases flow through the conduits and consequently the pass¬ 
ing of a greater volume of them in a certain time, but it is 
principally a regulating instrument, by means of which the 
quantity of oxygen admitted into the apparatus can be 
adjusted better than is possible with any kind of natural 
draught 

The question now arises as to the position of the fan in 
the gas conduits. In America, where the use of artificial 
draught is general, the fan is always at the head of the 
conduits, and iu that country it seems to be an axiom that 
this is the best place, and that it should blow so as to place 
the chambers under pressure, and not to produce a reduction 
of pressure. This idea seems to be deeply rooted not only 
in the United States, but also in Europe, where the use of a 
fan is not widespread. Lunge states that the redaction of 
pressure has the disadvantage that air will be drawn through 
any opening and disturb the process. For this reason be 
decided iu favour of a slight positive pressure. Fetscbow 
(Zeits. angew. Chem., No. 1, 1903) describes unsuccessful 
trials with a stoneware fan; he expresses the opinion that 
the gaaea must be forced through the chambers, and not 
exhausted at the end. Flath (Chem.-Zeit, No. 89, 1902), 
who recommends the stoneware fans, also finds that the 
most suitable place would he at the head of the system, 
and only on account of the questionable ability of the 
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; stoneware to withstand high temperature does he advise 
finally that it be placed at the end. Niedenffihr (Zeits. 

I angew. Chem., No. H, 1902) likewise admits that the most 
' favourable position would be between the Glover tower 
and the first chamber, but as the difficulties of constructing 
j a fan suitable for this position appear to be too great, he 
places it at the end of the set. (See also Robert Nbrren- 
berg’s paper on the motion of gases in vitriol chambers, iu 
Chem. Ind., 1899, Nos. 3 and 4.) 

If only the question of tho fun itself has to be con- 
: sidered, there is everything iu favour of its position at tbo 
j end. The exhausted gasos are cool und nearly dry, while 
j the gases coming from the Glover tower have a high 
temperature and a much greater volume, 
i At the head, therefore, a larger fan, or one revolving at 
a higher speed, would be required, displacing very hot 
j gases : this would imply a greater consumption of power 
and greater wear. All the controlling apparatus is generally 
i found at tho end of the system; there is, consequently, u 
| great advantage iu having the fan there as well, under the 
supervision of the man conducting the chamber working, 
i Although the American theory, according to which pressure 
is necessary in the chambers, has received tho practical 
support of a large number of installations, it seems 
desirable to study more closely on what foundations it was 
based. 

To begin with, what is to be understood by increase of 
pressure or lowering of pressure in this ease ? There is 
obviously no question of placing the chambers under any 
considerable pressure by opposing a resistance at the out¬ 
let. It is clear that, as regards the yield per unit of 
chamber space, a better result would be obtained by con¬ 
ducting the reactions under increased pressure, but the 
construction of the chambers would have to be completely 
altered. The word pressure hus not this significance iu 
this ease j it is a question, iu fact, only of a difference of a 
few mm. of water iu the pressure of the gases, whether 
the fan is placed at the head or at the end. Therefore, 
in iustalling a fan for regularising the draught, nothing 
is changed as regards the pressure in the chambers, 
but it simply renders regular what was irregular before. 
Assuming, for instance, a plant working at atmospheric 
pressure in the middle chamber, with variations of 2 mm. 
over or under, according to the atmospheric conditions 
and the state of the burners, if a fan be placed at the 
head of this plant, between the Glover and the first 
chamber, and its output regulated so as to be constant, 
the pressure will remain tho same during the 24 hours, 
instead of showing the variations of 2 mm., more or less, 
which existed before. If this fan be now replaced by 
another at the end, calculated to forward exactly the 
volume of gas that exists at the outlet of the Gay-Lussac 
tower, the result will be precisely the same as before. In 
j the one case, as in the other, the volume of gas passing 
through th8 apparatus is the same, there need be no 
difference of pressure between the two arrangements, 
although in practice this is not absolutely true. 

A fan is rarely added to the chambers without at tho 
same time increasing their production, for in most cases 
I the production is limitod by the draught. The fan thus 
not only affords the means of regularising the draught, bat 
at tho same time of increasing it, and cases where it is 
| not used to increase the volume of gas admitted to the 
J plant are rarely met with. If the same plant, at the normal 
j pressure, be provided with a . fun capable of doubling tbo 
j volume of gas (assuming, of oourse, that the bnrners can 
; follow the increase), the pressure in the chamber will not be 
normal. If the fan has been placed at the head, a pressure 
j of, say, 2 mm. of water will be found, while if it be placed 
j under the same conditions at the end, a reduction in 
i pressure of 2 mm. will be observed. This results from the 
i resistance offered in the first case by the Gay-Lussac tower, 
in the second case by the Glover tower. What importunes 
does a difference of 4 mm. in the pressure, that is to say, 
1/200 of the atmospherio pressure, possess st regards the 
weight of gases in the chambers 1 Wbat effect can str 
increase or decrease of volume by i/SOO have on (he 
production of the chambers f The pressure of the atmo¬ 
sphere itself varies sometimes in the state day by 1/JO. 
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These* figure* muat be quoted, to understand the value of file 
word* premove and vacuum in such a case. Again, if the 
burner men make a charge of 199 lb. or 201 lb. instead’of 
*00 lb. (and this difference may easily occur), that Will 
wake a difference of 1/100 in the volume of the gas sent 
to the chambore, or a variation 25 times larger than that 
caused by the difference resulting from the different positions 
of the fan. 

To explain how this nation of “ necessary pressure ” has 
become prevalent in the sulphuric acid industry, we must 
recognise in the first place that it is really thcoretioal, for 
pressure favours the reaction of the gases ; but in the 
present case there can bo no question of appreciable pres¬ 
sures. In tbe second place it must be remembered that the 
first attempts at artificial draught were made with a 
Koerting steam blower, working between the Glover and 
the first chamber, where its place was indicated and alone 
possible, since tbe blower had at the same time to supply 
the steam. When the steam blower was replaced by a 
centrifugal fan, the latter was put into the same place, 
without inquiry as to whether this position was really 
indispensable. The Americun method has certainly been 
very successful in solving the problem of constructing a fan 
capable of resisting these conditions, the moru so as they 
have held to fans of smatl size, implying a high speed of 
revolution, which is a very unfavourable condition for a fan 
wheel ns a rule. At the same time, the proper position 
for the fan would seem to be at the end of the system, J 
and not at the beginning. 

The first installation of an exhaust fan for leaden 
chambers dates from the year 1897, the present definite 
type from 1899. All the faus erected since the beginning, 
with one or two exceptions only, are still at work; they 
number at present more than 50, of which nearly one-half 
wero erected on the continent during last year. The fan I 
have devised has a fan-wheel of regulus metal, very massive 
knd running at a slow speed, with a casing of rolled regulus ; 
metal or volvic stone. The peripheral speed is only 52 ft. 
per second, which is more than sufficient, since the fan is [ 
not reqnircd to create a pressure or vacuum, but merely to 
displace the gases with regularity. Benker, who generally 
works with two Gay-Lussacs, has adopted the plan of 
placing the fan between these two towers, for at this point 
the gases are almost dry; besides, it can be put on the 
round in a convenient position. When there is only one 
iay-Lussac, the fan is pluced right at the end of the system. 
When the local conditions allow it (for instance, if the ! 
gases have to be blown into a chimney) this position at 
the end appears the most suitable, even where there are 
two Gay-Lussacs; the gases are, in fact, drier and colder, 
and no further reactions take place in the gases in contact 
with the fan. 

, When there is only one Gay-Lussac it will always be an 
advantage to erect a small tower, for install#, a Lunge- 
Itohrmann plate tower, on the delivery flue of the fun for 
Recovery; this tower, sprinkled with a little water, will 
condense all the acid gas or, to speak more exactly, the 
acid mist always existing at the outlet of a single Gay- 
Lnssac. 

(The speed of the fan must be variable within certain 
liimts, according to the temperature of tbe (unrounding air. 
Thus, for'good working a difference in the regulation must 
be made for the day time, when the air is warmer, and the 
bight lime, when it is colder and heavier; what is actually 
required in the leaden chambers is not a certain volume, 
bqt a certain weight of air. When the fan is driven from a 
line shaft or a motor with constant speed, the regulation is 
effected by means of a damper placed in the suction pipe. 

, The fan, affords a means of increasing the gaseous 
volume conveyed, and, consequently; of increasing the 
production in the chambers, At the • reactions are more 
intense in the same space, while *016 loss of beat, which 1 
takes plaoe only by radiation from the wall, remains nearly 
constant, there resales .an increase-of temperature, and, in 
consequence, an excessive .expenditure of nitrate and a 
rapid wear, of the lead.. Various means have '.been tried 
to.remedy theae.by, cooling the chambers either by-water 
on the outside or by air end water circulating pipes ; but 


none have given such satisfactory results as the substitution 
of atomised watet fdr the steam admitted to the chambers. 

For each molecule of sulphur dioxide (64 grins.) trans¬ 
formed into HjjSO, + 8H s O, which represents approximately 
the constitution of the acid'hr the chambers, 'thefts’, are 
liberated 65,500 calories (LUDge). ’ The 64 grtns. of 
sulphur dioxide require 72 grins, of water. Supposing the 
acid to condense at 60’ C., each gramme of steam (assumed 
as introduced into tbe chamber at 120° C.) gives up 
606'5 + (0-305 x 120)- 60 - 583 cal.; the total heat 
liberated is therefore— 

Cat. 


(1) Heat of formation of the add... 05,500 

(2) Heat itiveti up by condensation of steam, 

5S3 x 72. 41,976 


107,476 

If all the water required for the reaction were supplied 
in a liquid state tit 15° C., the heat account would be as 


follows ;— 

Cal. 

(1) Heat of formation of the acid. 05,500 

(2) Heat absorbed by water raised from 30° C. to 

(10° C. = 72 x 45 . - 3,240 


62,200 

Tbe difference in the two cases is tipis.... 43,216 

It will be seen that there is a good margin for increasing 
the production, that is, the intensity of reaction in a given 
space, without increasing the temperature. In reality, 
however, the output of an apparatus does not consist 
exclusively of acid of 110° Tw. (H.SO, + 3H 2 G), as 
assumed in the above calculation; leaden chambers, welt 
constructed and well conducted, may yield tlieir entire 
produce in acid of 140’ Tw., and in these circumstances the 
cooling due to the employment of sprayed water has not 
the importance just indicated. This remaTk shows that, 
the weaker the acid produced, the greater is the influence 
of the atomised water ; later on a calculation will bo given 
rendering this fact evident. 

Another cause rendering it difficult to obtain exact figures 
is that the results obtained by working in the summer differ 
irom those obtained in winter; the influence of radiation, 
and of the temperature of the air entering the burners beiog 
very variable from one season to another and modifying 
more or less the results indicated above. Besides, it 
is impossible, except in very rare cases, to replace 'the 
Steam entirely by atomised water, for in the last chambers, 
for instance, the addition of a little steam is indispensable 
in order to maintain the temperature necessary for the 
j reactions. One might, however, attack this question from 
a different point of view ; if a constant quantity of atomised' 
water were introduced into the chambers, the temperature 
could always bo maintained constant, providing the intensity 
of the reactions was varied by admitting more or less gas ; 
but as this cannot be carried out practically, this means, wilt 
not permit of absolutely definite rules being made. 

I have just said that atomised water cannot entirely 
replace steam even with the intensive working of 9 cb. ft. 
chamber space per lb. of sulphur per 24 hours which has been 
attained; steam is required, not only in the last chamber, 
but also in certain cases in the other chambers, in order to, 
prevent the temperature from falling below a certain; 
minimum. Benker considers that this minimum should by- 
fixed at about 113’ F. for the first chamber. In son-, 
intensive working, therefore, only a very little water ,cpn; 
be used if this limit is not to be rapidly attained., It is,- 
however, to tbe manufacturer’*, interest to work,inten¬ 
sively, in. which case the proportion of water , that,, may¬ 
be iqjected in an atomised state depend*, on, the .evaporation, 
produced by.the ; Glover, or, more exactly, on the. average 
strength,of the total product. t£V».T/«v« 

. If instead of- H*8CV +- frHjQ wo eoodidsr EjbCh smSHiGi 
as representing the Average strength of tto total •a&dcw*s> 
from the Glover' and chambers;.theabove,oaleaiatian will- 
bd: modified as follow*: Heat; liberated , ioi.iproctaeioi 1 
HjSOv -t-SHjO — «bout64,QOO •aL ..,.,T)dst oeidiAeOdki 
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|H fl = 54 mins of water, We have seen before that 
JUfyL up '488 cal. The total heat 

iboiated is thetefori: — >s , . , . j 

(t) Heat offormatioA of acid........... 

(2) He*xgivten out by eondwiiiitiOH of attain W3* &4 * =31,430 1 

93,480 

If all the water required for the reaction were supplied 
iquid at 15° C., the beat account would be 

’ Uni. 

(1) Heat of formation of acid. 6t,(aio 

(2) Heat absorbed by water raised from 50° C. to 

60° C. = 5» x 48 .. 

61,870 

Difference. »££ 

The above well-known calculations led technical spe¬ 
cialists to seek practical means for substituting to some 
extent atomised water for steam. The question however is 
not quite so simple as it appears at the first glance. It was 
not only necessary to construct spraying apparatus, working 
regularly and producing a sufficiently fine spray, but there 
were other more complex questions to solve, notably to 
ascertain whether the leaden chambers in their usual form 
would suit this way of working, and further, where the 
atomisers were to be placed. The answer to these questions 
has been supplied in a complete manner by Benker; in 
fact, all the theoretical ideas in this paper are due to him. 

Henker has been guided in bis investigations by Abraham’s 
theory, which is briefly as follows The gases, in moving 
in the chambers from the inlet to the outlet, circulate iu 
each plane of the chamber, perpendicular to its axis, up the 
centre and down the sides ; that is to say, along the wails 
where the gases are cooled, whereby a very aelive descending 
current is established. It is the same circulation that 
occurs in every reservoir containing hot liquid, the sides 
of which are iu direct contact with the cold atmosphere. 
This theory of Abraham’s is put iuto practice by Henker, 
who places his atomisers in the longitudinal centre line of 
the roof of the chamber, near to the top. 

The mist of water, however fine, does not evaporate 
iustautaueously, and the small drops have a tendency to 
fall, but the ascending current of gas keeps them iu sus¬ 
pension, so that before they can reach the floor of the 
chamber they are completely evaporated. The vapour then 
follows the cycle of travel and forms an exact equivalent of 
the steam coming from the boiler, except that it absorbs 
1517 cal. per grm., and—this also has its importance—it has 
cost nothing or next to nothing. 

It may be admitted that Abraham’s cycle is well realised 
if the chamber is narrow; in a very wide chamber it is 
probable that the two cycles do not touch one another, and 
that there remains in the middle throughout the length 
of the chamber a relatively quiescent space. Granting this 
hypothesis, it will be seen at once that, if the atomisers were 
placed on the centre line in this wide chamber, they would 
meet with exactly the conditions that Henker wanted to 
avoid. Experience has confirmed this conclusion; in a 
large chamber the atomisers placed on the longitudinal 
centre line of the roof of the chambers do not by any means 
produce the same result as in a narrow chamber. Benker, 
considers that 20 feet is the best width for the chambers, 
and therefore constructs them by preference narrow and 
high. In the wider already existing chambers Benker places 
the atomisers in a zig-zag line at about 10 ft. from each 
wall, so that they may be in the ascending current. 

In basing his process upon this theory, Benker has 
auccceeded where others before faint had failed, and be can 
at present show a large number of installations working 
well | failure resulted whenever he departed from the 
principle* Just explained. > ■ 

For i,0<)0 lb. HjSO, for 1,580 ib. acid 11° Tw,) about 
780 lb. of water are required. If thebe 780 Ite are supplied 
in a l iquid form, the coal rretpueed to transform them into 
Steam w saved, or a minimum of»0 Ib. of coal. In reality, 
ai> I faaVOTMid above, theviterag* acidpeodueed Is .' Bo* 
mpt OOn ted’Hy f&SQ-t ‘f‘- 8H J 0, stmt • one cannot I replace dH 


, therefore,’ 

, 72.140 

and consequently 


the steam by atomised water, so that the above figures are 
not obtained in practice. Below are results obtained in 

some works. . ....... 

Tfao power required for compressing the water for the 
atomisers can scarcely be considered ; it reaches only to 0-62 
theoretically for 1,000 parts, taking HjSO, + 3H,0 

as the average composition of the acid produced. 

Working under these conditions, Benker has produced, 
using fan draught, the equivalent in vitriol of 1 lb. of 
sulphur burnt per 9 eb. ft. of chamber spaces with a con¬ 
sumption of less than 2 --I nitre per 100 of sulphur burnt. 
The following gives some of the results which Henker luts 
obtained at the works where his process has been 
installed : — 

Society dt Produils Chimiqiies, Rome.—The chamber space 
is 72,140 cb. ft. When the plant was worked with a pro¬ 
duction of 10 tons (22,025 lb.) of 110° Tw. acid per day, 
the chamber space wai practically 15 cb. ft. per lb. of 
sulphur. Theoretically, 1 lb. of sulphur produces 3-00 lb. 

•uti °' rt7 “ 4.802 lb. sulphur required, 

14-9.') cb. ft. per lb. of sulphur. 

The nitre consumption was 1-22 lb. per 100 lb. sulphur 
burnt. Hut it was found that the production could easily 
be raised to 15 tons per day, which corresponds to 
9 ■ 97 eb. ft. per lb. of sulphur, with a nitre consumption 
of 2-03 lb. per 100 lb. sulphur burnt. 

If we consider the character of the reaction, the somewhat 
high atmospheric' temperature in Italy, ami the poor 
character of the pyrites (29-3 per cent, sulphur and 3 per 
cent, copper), these results are ccrtuiuly good. It is true 
that the plant was at the outset constructed so as to be 
worked with fan draught and water sprays, the chamber 
section being such as Benker considered best for the pur¬ 
pose. Although in the case of plant not specially designed 
for use with artificial draught, and not having the dimen¬ 
sions considered most suitable, the same high results are 
not alwuys obtained, yet an improvement is always effected • 
by the introduction of fan draught and water atomisers. 

At an important works on the banks of the Maine 
comprising several sets of 130,650 eb. ft. capacity, the 
chamber space per lb. of sulphur burnt was 21-09 cb. fl. 
before the introduction of fan draught, Ike.; at the com¬ 
mencement of last year the chamber space was only 11 88 
eb. ft. per lb. of sulphur, corresponding to a reduction of 
43-2 per cent., or an increase in production of 76 per cent. 
Since then the results have been still further improved. In 
the same works the daily saving of fuel is about 5 tons on 
a production of about 140 tons of acid of 110° Tw. Without 
taking into account the saving in money resulting from the 
increased production (a saving which is very considerable, 
seeing that the depreciation of t’ne chambers constitutes an 
important factor in ihe cost price of the acid), it is seen 
that the economy in fuel is considerable, and should easily 
iu one year cover the cost of the installation of the new 
process. In the case quoted, Benker states that the saving 
in fuel would have been greater had the works in question 
not adopted a system of nitre feed which demands the 
presence of water vapour at the head of the chambers. 

At another works in the middle of France where the 
construction of the plant was far from perfect, the chamber 
space per lb. of sulphur was 26-27 ; after the introduction 
of fan draught and atomisers the chamber space per lb. of 
sulphur burnt was not more than 14 cb. it. The nitre 
consumption before was 4-26 per cent, on the sulphur, 
now it is 1 • 8 per cent. These figures speak for themselves. 

The atomiser or sprayer employed by Benker is made of 
iridio-platinum, and is of two sizes i the one delivering 
about 10 galls, an hour is used-for narrow cbambeM,-where 
there is only one range along the centreline; the other of 
smaller output i 4 u**d for wide# chambers, wntte tjw 
atomisers are arranged zig-zag. . 

The atomisers produce a horizontal jet (Fig. 1*. ' With 
centrifugal sprayers of the KoertiUg type. W&Oh proffttoe 
s conical jet (Fig. 2 ), the results have always been ln« 6 m- 
plete, rite oonebeing directed down ffardMbe liftfo d»W 
are- precipitated with loo'nwch force towards,the.bottoin^f 
the chamber. . .7 .1 
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On tho main pipe a sponge filter is arranged, besides 
which a filter is placed before each atomiser in order to 
avoid any possibility of obstructions. The atomisers are 
mounted on flexible tubes so that they oan easily be drawn 
out and their working verified. The pressure at which they 
work is about 40 lb. The arrangement for obtaining regu¬ 
larity of pressure is very well devised. A small pump, 
generally driven by the engino driving the fan, forces water 


Fio. 1. 



Fio. 2. 



into a closed reservoir of about 3 ft. diameter and about 8 ft, 
in height, provided with water gauges. A by-pass allows 
the level of the water always to be maintained at about the 
middle height of this reservoir. The upper part of the latter 
is connected by a pipe with the reservoir of compressed air 
of the works. The pressure is produced by the delivery 
of the pump, which works continuously. The communica¬ 
tion with the compressed air reservoir is intended to replace 
the air absorbed by the water; it is only rarely opened. In 
one works at Orleans air is admitted only once a week. 


Fio. 3. 



V Fan. 

P 'Water pump driving the fan. 

P Sponge filter continuously fed with the water to be atomised. 
r R Receiver for water under pressure and compressed air. 

XX Atomisers. ** 

Jf Filters. : 

Tl Steam piping. 

T2 Compressed air piping. 

T3 Water piping. 


l 




i 


Fig. 8 shows a diagram of a complete installation of 
water-atomising arrangement, and shows also the suction 
draught ftn driven by the water pump. The unifoimity of 


pressure is very great i it may be stated that the feed with 
water by the atomiser is more regular than that with steam. 
The pressure of the water does not vary at Orleans by 4 lb. 
per square inch in the course of a week. 

To recapitulate, according to the results obtained by 
combining intensive working under artificial draught with 
cooling by the use of atomised water, the following results 
are obtained 

(1) More regular working. 

(2) Increase of production by 50 per cent., without 
increased consumption of nitre. In this connection it 
should be mentioned that in works where it is not desired 
to increase production, the adoption of the processes de¬ 
scribed above permits of the stopping of about half the 
existing chambers, still retaining the same rate of manu¬ 
facture. There results from this, beyond the general 
economy due to the processes from the standpoint of fuel 
and nitric acid, also a distinct economy in maintenance, in 
working, in wear of lead, greater ease of supervision, and 
the possibility of easily increasing, at any moment, the 
production of the works without the necessity of putting up 
new plant. Iu many of these works, moreover, it would 
be possible to combine the batteries of burners in such a 
way as to supply the chambers still in use from the burners 
of those which have been stopped, and as a result of such 
possible combinations, increased facility for repairs would be 
gained. 

(3) A notable saving of fuel. 

(4) Notwithstanding the increase of production, the lead 
does not suffer more j we have seen in fact that, even when 
doubling the intensity of the reactions, the tempenitnfe can 
be lowered below that existing before. 

If an increase of production is not aimed at, the advan¬ 
tages derived from the use of atomisers are as follows: — 

1. More regular working! 2. Decrease in the consump¬ 
tion of nitre. 3. Saving of coal. 4. Reduced wear of the 
lead. 

Discussion. 

Mr. Eustace Carey remarked that some years ago the 
late Dr. Hurter read a paper before this section, in which 
he showed that the great problem in working vitriol 
chambers was to get rid, as rapidly as possible, of the heat 
evolved by the reaction of the various gases in the chambers. 
The use of atomised water instead of steam was obviouidy a- 
considerable contribution in that direction. He was glad to 
hear that Mr. Kestner approved of placing the fan after the 
series of chambers. A suitable amount of plus-pressure in 
the first chambers con be secured where the chambers are 
at a suitable height above the pyrites burners, and the fans 
at the end of the chambers can be trusted to obviate the 
difficulty of inequalities in the chimney draught. He was 
Bure that they were all very much iudebted to Mr. Kestner 
for his most interesting paper, and for the great improve¬ 
ments which he had personally effected in the manufacture 
of sulphuric acid. 

Mr. U. Forbes Carpenter said that the application of 
fan draught to the modern forms of coke-ovens with 
recovery of residuals bad entirely removed the difficulties 
and irregularities experienced where chimney draught had 
been formerly employed iu certain works, much exposed to 
the effects of violent winds. This form of draught regula¬ 
tion was, he believed, first introduced into American coke- 
oven plants, but it quickly spread to the Continent. He 
could well understand that such a system would be applic¬ 
able with advantage to the vitriol-chambers process, where 
however it must be borne in mind the Glover and Gay- 
Lussac towers themselves acted in some degree as draught- 
regulators in violent winds. 

His own experiences with Sprengel’s foim of apparatus 
for introducing atomised water dated back, he thought, 3ft 
years. Here steam was employed to atomise the water, the 
small apparatus being constructed of platfnum. For various 
reasons, not necessary to detail, the experiment was not 
successful in the works where he was then engaged, there 
having been considerable wear on the platinum jet. The 
theory of the downward and upward circulating currents, 
that existed in chambers of varying width, seemed justified 
by the failure of the atomised water jets at points sot on 
the ascending gaseous current. The theory of downward 
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current certainly received justification by experiences with 
the cooling and mixing flues that formed a feature of the 
Del place system of ohamber construction. 

Mr. W. R. Hardwick asked if Mr. Kestner considered 
the use of steam on the last chamber necessary. For his 
own part, he had always found that steam on the last 
chamber was most detrimental to the absorbing power of 
the Gay-Lussac. He asked also whether the acid elevator 
described could be used for nitrous vitriol. 

Mr. H. T. Manbixqton thought the remarks of the last 
speaker as to the undesirability of adding steam in the 
last chamber would be endorsed by most vitriol makers 
present. It seemed that steam would still be required; it 
could not be done away with altogether, because by using 
atomised water the temperature would be reduced below 
what they knew was necessary. As regards the fan, vitriol 
makers found that an important matter to attend to was 
regularity of gas, steam, air, and nitre, ne accepted 
Mr. Kestner’s figures, but it was certainly very remarkable 
that they should get an increased production of 20 to 
25 per cent, simply by adopting the fan. In regard to 
atomised water, the nitre consumption did not appear to be 
anything very remarkable, in fact, not more than in a well- 
managed concern under the ordinary method of using 
steam. Of course, by using water instead of steam one 
should get an increased chamber space. One great diffi¬ 
culty in the old Sprengel apparatus was that it required 
very constant attention to prevent the jet being stopped 
np j the water had to be carefully filtered as the jet was 
very fine. He should like to know if Mr. Kestner had any 
difficulty of that Bort, or if he had some means of obviating 
it. Some 25 years ago Mr. Muspratt, at his works in Liver¬ 
pool, employed the Sprengel jet; the chief object then 
aimed at was the saving of the fuel required for raising 
the steam, and Dr. Sprengel had thought to get a saving 
of nitre and a saving of chamber spaec, as Mr. Kestner 
did to-day. 

Mr. Arthur Carry said that mechanical draught in 
vitriol chambers undoubtedly assisted in obtaining what 
was so necessary for high efficiency, viz., regularity of 
conditions. The draught produced by a chimney varied 
materially with the state of the atmosphere, and in the 
case of a high wind or gales it varied from moment to 
moment in a way absolutely impossible to regulate by hand. 
He thought that whero the draught depended on a chimney 
it was a universal experience that the nitre consumption rose 
during a gale. With regard to the use of atomised water 
instead of steam, the advantage was obvious, when once 
the mechanical difficulties in the production of the spray 
were overcome. As Dr. Hurler had pointed out long ago, 
the chief function of the chambers was to dissipate heat t 
if, therefore, there were fewer units of heat to be dissipated 
per ton of vitriol, a proportionately larger quantity of 
vitriol could be made in the same chamber space. He 
thought the Liverpool Section had every reason to be 
gratified that they had been chosen by Mr. Kestner for the 
reading of his very important paper. Mr. Kestner had 
shown that in one of the oldest of the great chemical 
processes English technologists had undoubtedly much to 
learn from their friends and rivals on the Continent. 

Mr. W. A. S. Carder said he bad seen the atomisers 
described by Mr. Kestner in action they produced in the 
chambers simply a very fine mist. 

Mr. Kkst.ykr, in reply, said Mr. Carpenter had men¬ 
tioned the atomising of water by means of a steam jet; 
that system could not be compared with tho one he had 
himself described that night, because ,thc amount of steam 
anpplied by tho sprayer was, perhaps, larger than the 
amount of water atomised. With regard to Mr. Hard¬ 
wick’s question as to steam in the last chamber, he was 
sorry to say he had no exact data. He knew it was a 
question which was very much debated, and be did not 
think that technologists all had the same idea on the 
subject. It was admitted that the temperature of the 
ehambers must not fall below a certain point. The increase 
of prodnotion, referred to by Mr, Mannington, had been 
experienced actually in several instances, and he thought 
the figures given might be- relied upon as correct. He 
vould polat oat that, since a certain temperature was 


necessary in the chambers, one could not, of oourso, use as 
much atomised water iu winter as in summer. Difference 
in climate affected this point similarly; in the south, for 
instance, the chambers could bo worked with more water 
than in tho north. With regard to nitre consumption, one 
could not expect to obtain high figures of production and 
at the same time lower the nitre consumption. The con¬ 
sumption of nitre increased with the intensity of working, 
thongh, even with high production, the consumption was 
not higher than it was with low production, omitting the 
use of atomised water. He should not think ot using the 
automatic acid elevator for nitrous vitriol. 

ON THE USE OF AUTOMATIC 
ACID ELEVATORS FOR FEEDING GLOVER 
AND GAV-LUSSAC TOWERS. 

BY PA UR KESTKEH. 

Of automatic liquid-raisers those worked by compressed 
air are most generally used, and about half the towers on 
the Continent are thus fed. 

The typo of acid elevator which I have brought out has a 
volume of 11 galls., and makes from 20 to 60 pulsations per 
hour, which corresponds to a supply of 220 to 060 galls, per 
hour. Except in the case of very large plants, three of 
these elevators suffice for a set; that is to say, one for 
feeding the Gay-Lussac with acid, the second for returning 
to the Glover the niirous vitriol, the third for feeding the 
chamber acid to the Glover. Sometimes, however, a fourth 
apparatus is erected in reserve. 

It is preferable to give the apparatus a small capacity 
and frequent pulsations, this having several advantages 
besides the smaller volume of the apparatus. The com¬ 
pressor works more regularly, without requiring a large air 
reservoir between it and the acid elevators, for with a set of 
four acid elevators working with pulsations at short intervals, 
the consumption of compressed air is nearly regular. More¬ 
over, acid tanks need only be of small cupacity not only on 
the bottom but especially at the lop of the towers. These 
tanks now only servo as regulators, and might be suppressed 
entirely, and tho acid fed directly into the towers, as doe* 
Mr. Fraipont at La Vieille-Montagne, with his “ euiulsors.” 
The sprinkling by tho feed of the acid into the elevator 
might be regulated at the bottom of the towers instead ot 
at the top, whero supervision is difficult. The more one 
sprinkles, the less necessary it is to regulate precisely the 
quantity of acid running on to the towers. 

One inconvenience sometimes met with in winter, which 
also occurs with non-automatic eggs and all apparatus 
working with compressed air, is that the supply of air may 
get clogged by the formation of ice in the cock or admission 
valve for the compressed air, at the spot where theairexpands. 
To remedy this, Mr. Coignard, formerly director of the 
Societe des Produits Chimiques at St. Denis, fixes on the 
general air-piping supplying the acid elevators a drop-feed 
lubricator containing glycerin. Since this process was 
applied he had had no further stoppages in winter. 

Emultion .—In some sulphuric acid works a single high 
Gay-Lussac tower is used instead of two lower towers side 
by side. This not only makes supervision difficult, but 
involves, for raising the acid to the Uay-Lussao, a greater 
pressure than is required in the case of the Glover. The 
compressed air then becomes very costly in consequence of 
the reduced efficiency of the compressor, and, unless there 
are two compressors, alt the air has to be compressed to the 
maximum pressure. 

At the fitablissements Kuhlmanu, at Lille, the difficulty 
has been got over by placing a relay at half the height and 
making the lift in two stages. I employ a simpler means \ 
it consists in admitting a small jet of air into the delivery 
pipe, so as to produce in the pipe what has been ineometly 
termed an " emulsion,” but what is in reality air cushions 
separating the interrupted eolumu of acid. Under thews' 
conditions the total weight of the column is lightened by 
the weight of a volume of liquid equal to the volume of the 
air, and a much lower pressure is required. The reduction 
that can be obtained in praotice, without increasing tba 
consumption of sir, is one-third; that hi to sujr.tf the 
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height, to which the liquid ba» to be mired is 80 m., there ' 
will only be a resistance corresponding to a height of SO in. 
The consumption of air is not sensibly larger than in the • 
case, of an actual lift of SO m. without •• emulsion.” . 


Pig. 1. 



The application of this artifice to any kind of liquid 
elevator is most simple. Fig. 1, say, represents an ordinary 
aeid egg A, with feed pipe a, air-supply pipe b, and acid 
delivery pipe c ; it suffices to make in the pipe c at the top 
of the part inside the egg a hole x of about 2 mm. At the 
same time as the a (fid is forced through this pipe, a 
continual jet of air is introduced, which in rising forms 
air cushions, as in the air-lift pump or mammoth pump 
of Pohle, the principle of which was described and applied 
by Charles Laurent in 1888 (Bull. Soc. d’Encouragement, 
Nov. 18, 1885), twelve years before I’ohlfi’s patent. 

By making the hole x larger or smaller, the admission of 
airj and consequently the weight of the column of liquid in 1 
the pipe, can be increased or diminished. In the arrange¬ 
ment shown by Fig. 1, however, this regulation can only be 
made once for all; in the arrangement indicated by Fig. 2 
it cad be made as desired. In this case the air is admitted 
through an external pipe d provided with a cock r, and 
commnnicAting at one end with the chamber of the acid egg, 
and at the other with the pipe r; by means of the cock r 
the quantity of air can be regulated according to the 
pressure desired. 


Fig. 2. 



For those who are not sufficiently familiar witji the 
phenomena occurring ha the, air lift pump, it will be sufficient 
terefer to the sketch, Fig. 8‘, which represents the delivery 
pipe ,q pa a , larger scale. . There can be seen on it the 
altan>e.t)ng layers of water and air, forming successively 
interrupted columns. ,The phenomenon occurs in this way 
ij» ,a narrow pipe, as can be sbown^By making the pipe' 

>.• Ji alarge pipe this will not be so; the air rises id the 
eoludrtFof liquid > without Wtemptmgfft, that is to say; 
w i t h ou t fowling air cusbions.'and the Weight of suohw 
column' eOdseqaenriy '!«•• eot v reducedi* Ibe maximum 
diameter, io order to: obtuin e good result, 'is If 'ids. y 


Fig. 8. 


if pipes df S tbk. art already inexistence; they ’may be"' 
retained, but the result will be less satisfactory. It jv 
better to use pipes of TjTnfc. diameter and to put ujj ! 
several of them. Mr.Fraipont, of La Vieille-Montagne, 
who uses “ cmulsors ” for raising the acid to the towers,' 
uses pipes of 1 in., add places several ’ 
of them side by side.’ Another point ' 
of great importance is the position of 
|hc pipe ; it should be vertical as far' 
as possible, for in an inclined pipe the 
air has a strong tendency to follow the 
upper wall, so that the pistons are not > 
formed as in a vertical pipe. 

Raining of Nitric Acid .—In most 
Continental sulphuric acid plants nitric 
acid is used instead of nitre. Without 
going into the comparative merits of 
the two systems, the trouble of raising 
the nitric acid to the top of the Glover 
is the main inconvenience for which* 
the Continental progress is blamed. 

For the raising of nitric acid, an au¬ 
tomatic acid elevator of stoneware has 
been constructed, which works satisfac¬ 
torily in many industries. But I would 
not recommend it for raising the nitric 
acid to the Glover, on account of the 
length of the delivery pipes required 
in most cases. The main difficulty of 
using the acid elevator for nitric acid 
lies in the delivery under pressure 
through pipes ; these can only he inadc- 
of stoneware, which implies the pre¬ 
sence of numerous joints. 

The most practical means of raising 
the nitric acid to the towers is to mix 
it with the nitrous acid sent on to the 
Glover : a Marriotte’s bottle pours the 
nitric acid continuously into the reser¬ 
voir of nitrous acid feeding the acid 
lifter. This mixture thus is made at the bottom instead of 
having to be made at the top. 

It has been attempted to introduce in this way a solution 
of nitre, but the sulphate of soda formed is little soluble 
in acid of 140° T\v., and has a tendency to obstruct the 
Glover. With nitric acid this is not so, and as the sulphuric 
acid is cold, the mixture has no sensible effect upon the 
lead, nor upon the the cast iron of the acid elevators. 
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Meeting held at the Technical School, on Friday, 
Mulch dill, l»o3. 


MB. IVAN I.E.VINSTE 1 N IK THE CHAIB. 


THE ANALYSIS OF MANUFACTURED 
INDIA-RUBBER. 

BV HAliBV GB1MSI1AW, F.C.S., W. TONG, AND h. 11. BARNES. 

Up tp comparatively recent years, an analysis of a sample 
of manufactured India-iubber consisted of a determination 
of the speeirio gravity, the ash after burning, and the 
sulphur* by oxidation,* and solution, and precipitation a* 
barium---sulphate. Moisture, if any, va» of , coarse 
estimated- by drying. : The Sum of .these deducted* from 
100 gave the percentage *of “ organic matte is,”, among 
which waa, of course, $pdia- rubjber. We- barf:-before us 
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no analysis recently obtained by a rubber manufacturer ! (3) By a - maceration of residucNo. S with coM nitro- 

M a considerable cost, in which the trades of “iron, \ benseae the bituminous matters are removed (pitch,,, 
alumina, alkaline salts, copper, &c.,” are determined, < usphaltum, &c.). , 

which are mere impurities in-the- minerals used, whilst all { ( 4 ) There is not? left the india-rubber, with its combined' 

the information on the point vital to the manufacturer is sulphur, the mineral matter, and insoluble organic matter * 1 
in the item “india-rubber and other organic matter,” I (carbon, starch, &o.), and by the treatment of this with 
58'4-4 per cent. j boiling nitrobenzene and a little chloroform the rubber is 1 

By the methods now adox>ted by those chemists who ; dissolved, und after washing with ether the solution 

bsve made it a special study, we can obtain, fairly easily contains the rubber with it* sulphur of vulcanisation, anc^ 

ind in a comparatively short space of time, a much more | the residue contains the carbon, starch, and other insoluble 

valuable idea of the composition of a sample of organic materials, and the mineral matters. Those can. 

manufactured rubber than by a mineral analysis alone. if desired, be further separated, and, of course, the mineral 

The method, broadly speaking, consists in the extraction matter and sulphur therein determined by incineration anl 

of the finely comminuted rubber, by a series of solvents oxidation and precipitation in the usual way. 
by which the organic imparities or additions to the rubber The acetone extraction may take four hours, the potash 
ire more or less perfectly removed. extraction about four hours, and the cold nitrobenzene 

As we do not in this paper claim any absolute novelty about one hour. In a great number of eases the process 

in the principle of the method, a very brief description may stop here, but if the treatment by hot nitrobenzene 

of it will suffice. is also applied, another hour or thereabouts is needed for 

(1) Tho first extraction is by means of boiling acetone 

in the Soxhlet or equivalent apparatus. By this means The immediate object of our paper is to present a series 

we extract the oils and resins natural to the rubber, free of results which have occurred In our practice, to suggest 

Fatty oils, hydrocarbon oils, and resins, and the free a scheme of tabulating the results, and to illustrate the 

mlphur. These can be to a certain extent separated and method of applying those results. We also offer a few 

letermined. comments on the method which is still in want of 

( 2 ) The residue from the acetone extraction is subjected development to make it more complete and more correet. 

to the action of boiling alcoholic potash or soda. By this In the following table (No. 1 ) we have grouped a aeries- 
extraction we remove the “ vulcanised ” and oxidised of results obtained from samples of native rubber, recovered, 

ails (so-calied substitutes) together with the sulphur and or reclaimed rubber, uml of vulcanised rubber, on the 
ihlorine combined therewith. lines we suggest. 



The figures are the result of analysis performed by J • It wiH be noticed' that columns 6 and 10 in the table’s** 
mrselves, where certain information for trade purposes vacant. We are bound to confess that tho treatment with 

vas desired, and not as cpmplete illustrations of the hot nitrobenzol has not so far been a practical success in 

netbod of ‘ analysis. Consequently, the figures are not our bauds. There is no difficulty in effecting the solution 

ui perfect an txpoti of the method as might be desired,' of the rubber,'but the separation of this solution from 
>,ut quite sufficient, we think, to shpw its usefulneii. finely-divided mineral matter, lampblack, &c., is, so far ** 

fuller results of more numerous analyses are required In we have gone, so unsatisfactory that we have prefe rred 

irder to show how near an approximation to the composition not to insert the results. We are continuing experimsMM 

>f the mixing from which the (ample was. made, are on this part of the process, as the results, if even 

needed. No doubt subsequent work by ourselves and' ■ approximately correct, are most valuable, 
ithers will fumish the neoesaary figures. We may at this point note that in the case of all the. 

Ths figares in, the. .table, however, are sufficiently full to solvents used it must be remembered that there It '£ 

dwwthatuabemists.arein a sauch better position ttisn they certain amount of “ overlapping,” so to apeak. Bituminous 

yere rnfaw, ypeft ago telearu from analysis facts of;reel. matters are not all insoluble in acetone, and substances 

T^We-h»i 4et«*t»«J»ing the aethpe.et * sample of native*)* ■ imperfectly extracted by aeetone will be dissolved by die 
a*Mfpq|oij*d-rebhW.'/-.; «**.;* -v J aleobolle potash and so on. '* > 

















840 


JOURNAL OF THE SOOHSTT OF CHEMICAL INDUSTRY. 


[March*!, tees. 


In ipite of these drawbacks, which will always exist in 
methods of separation of substances of the character under 
consideration, it will be seen by the following study of the 
results of an analysis of a sample of known composition 
that information of real value to the manufacturer is 
obtained by what we may cedi “ the solution " method of 
india-rubber analysis. 

Sample No. S, a grey vulcanised rubber (see Table I.), 
was made from the following mixing : — 


Table II. 


Native rubber (Olambia) ... 

8 1b. or W'3 

Recovered rubber (Para)... 

3 

„ 5*0 

Recovered rubber (No. 12). 

32 

„ 2«'0 

Kino oxide. 

8 


Whiting. .. 

20 

1 

Magnesia . 

2 

.. -MP2 

Litharge. 

0 

1 

Lime. 

i 

.. J 

Sulphur . 

n 

„ 8-6 

Lbs. 60 

;oo*o 


The total amount of rubber is 38 • 3 per cent, according, 
to these figures, but, as will be seen by consulting Table I., 
the three rubbers used contain a certain amount of mineral 
matter. Making due allowance for this we get the 
following figures— 

(o) India-rubber. 31'8 percent. 

Mineral matter. 05'7 

Sulphur. 2*5 „ 


Turning to Table I., sample 3, we find the percentage 
composition as follows :— 

(6) India-rubber. 22 '(15 per cent. 

Resins, oils, and bituminous matter. 8'07 „ 

Mineral matter. 05'90 

Sulphur. 2*48* „ 


* We take this figure for sulphur because 0'77 out of 8' 25 per cent. 


It is evident from these figures that the whole of the 
81'8 percent, in the mixing (a) is not rubber, and, of 
course, if we compare the analyses in Table I. of the 
robbers used, we find that they contain resins, &o., which 
in amount equal 4'08 per cent. The analysis us calculated 
from the mixing is, therefore, really as follows :— 

(«) India-rubber. 87 • 70 per cent. 

Resins, &c. 4'10 „ 

Mineral matter. 65'70 „ 

Sulphur. 2*50 „ 


Comparing now the found (6) with the calculated (c), 
we find that there is 4'87 per cent, more resins, &o., shown 
by the analysis than originally existed in die mixing. 
Some of this discrepancy is no doubt due to the want of 
absolnte accuracy In the process, but as an actual faot we 
find that even the highest grades of rubber are, by the heat 
of Motion during mixing, and action of the ingredients 
during vulcanisation, subject to the formation of a small 
'percentage of soluble resinous aod bituminous bodies. This 
is shown to be the case In the figures we have just 
considered. 
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MB. tv. L. KEHNOLDSON I* TUX CHAIR. 


T1IE SEGREGATORY ANI) MIGRATORY HABIT 
OF SOLIDS IN ALLOYS AND IN STEEL 
BELOW THE CRITICAL POINTS. 

HV J. E. STEAD. 

In a short article published in the January 1903 issue 
of the “ Metallographist ” by Mr. E. F. Lange, on the 
presence of cementite and ferrite in steel, the author has 
shown by his own researches and by evidence published by 
me, that under special conditions the cementite and ferrite 
of pearlite in steel containing O'38 per cent, of carbon 
separate into comparative widely separated masses. Mr. 
Sauveur, in a postscript to this article, observes that if 
pearlite is accepted as a eutectic mixture the simultaneous 
occurrence of free and massive cementite in low carbon 
steels is decidedly abnormal and remains unexplained. 

It is perfectly true, as Mr. Sauveur has stated, that 
segregation of the constituents of pearlite has not, been 
explained, and it is also true that, if the condiflkn of 
pearlite in forged steels, or steels which have no* been 
slowly cooled, is accepted as the normal condition, then 
such segregation must be considered as abnormal, but it 
must be remembered that what is abnormal under one set 
of conditions may be quite normal in another. That this 
is so will presently be shown. 

It was Guthrie who first used the term “ eutectic,” and 
he applied it to what was equivalent to a solidified mother 
liquor in such alloys of metals which on melting yielded 
mixtures fusible at temperatures below that of the mean 
of their components. He found that such eutectic mixtures 
were of constant but not of atomic composition. 

Perhaps a simple illustration taken from the domain of 
the more familiar chemical physics will convey a good idea 
of what a eutectic is understood to be. I need only refer 
to one of a great many, viz., common salt and water. 

It is well known that common salt and snow, when mixed 
together, react on each other and liquefy, in other words 
they mutually dissolve each other. The mixture is quite 
liquid at 0° F., although the melting point of salt is 
780° C\, and of water 32° F. «* 0° C. If the proportion of 
salt to water is as 1 to 1-326, and the liquid mixture is 
cooled slowly down, a point will eventually he reached at 
which it will begin to freeze, and the temperature will not 
then fall further till complete solidification has been 
effected. The exact temperature at which this solidification 
occurs is — 22° C. The solid mixture of salt and water of 
the composition 76-5 per cent, water and 23'5 per cent, 
salt, formerly called a cryohydrate, is the true eutectic of 
salt and water. 

When this solid and frozeu eutectic is treated with 
alcohol the solid water is dissolved out leaving the salt 
behind unaffected, and the microscope then shows that 
there aro spaces which had previously been occupied by 
the ice, thus proving that the salt and ice are quite separate 
from each other in very minute partieles alternately 
arranged side by side. 

If a hot saturated solution of salt and water is cooled 
down slowly to the eutectic freezing point, as the 
thermometer sinks, salt will crystallise, and continue to fail 
oat of solution till the temperature reaches — 22° C., which 
is the freezing point of the eutectic mixture. This mother 
liquid will then freeze as a whole, separating into fine 
separate particle* of salt and Ice. On the other hand, if 
water is mixed with, say, 10 per cent halt, and the mixture 
is similarly cooled, in inch a ease, no salt will fall out of 
solution, but between the temperature O’ C. and — 22° C. 
the water present over and above the euteetio proportion 
will freeze, leaving behind a more and more eonoentfating 
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salt solution. Eventually when the eutectic proportion 
of salt and water is reached, and heat is still drawn from 
it, it will solidify at the same temperature as in the case 
when salt was in excess. 

If the two salt solutions above referred to, after cooling 
to below the entectic point in n solid state, were to bio 
examined microscopically, in the case where the aalt was 
in excess idiomorphic crystals of that substance would be 
found embedded in the solid eutectic mixture. In the other 
case crystals of ice or solid water would be found similarly 
embedded. 

Simple alloys such as lead and tin, antimony and lead, 
and many more, when their components are in eutectie 
proportion, exactly as iu the case of salt and water, have 
one critical or solidifying point, and when solid neither 
constituent is in massive or definite crystalline form. If, 
however, either one or other of the constituents is in 
excess it invariably is first to fall out of solution or freeze, 
and it is not until suoh excess entirely separates and the 
mother liquor has arrived at the eutectic proportion that 
the eutectic, or mother liquor, itself begins to solidify. In 
such a case there is an arrest in the rate of cooling at the 
moment when the constituent in excess begins to freeze, 
and this retardation is continued down to the eutectic 
point when a complete arrest occurs and is maintained 
until the eutectic is solid. 

The microscope clearly shows in the solid alloys what 
occurs during the cooling, for the constituent which froze 
in advance of the liquid eutectic is invariably in compara¬ 
tively large crystalline masses, sometimes in the form of 
idiomorphic crystals, hut more generally as platea or 
crystallites, which are found sometimes embedded in the 
solid eutectic, or if the specific gravity of the separated 
crystals is less, or greater, than that of the entectio and the 
cooling is sufficiently slow, they are found respectively 
near the top or bottom of the cold solid alloys.* 

In the case of an alloy of antimony and lead, if the 
antimony is in excess it is present in the form of idio¬ 
morphic crystals of antimony. If the lead is in greater 
excess than the eutectic proportion, it first crystallises and is 
found as crystallites of the fir tree type embedded in the 
solid eutectic. 

I shall call the eutectic mixtures which are formed when 
the liquid eutectic solutions become solid, primary eutectics, 
to distinguish them from entectic mixtures which are formed 
in certain cases after the metals have become quite solid, 
when they cool through definite critical points. This second 
class I propose to call secondary eutectics. 

There are many instances in which eutectics are com¬ 
pound in character, and contain both the primary and 
secondary forms together. The eutectic of iron, carbon, and 
phosphorus is an instance of this class. 


Segregation in Primary Eutectics. 


Although there is evidence that the constituents of many 
eutectics do segregate to a marked extent, I propose to 
confine my attention to one I have most thoroughly studied. 
viz;, the iron and phosphorus entectic. 

This consists of two constituents of high melting point, 
which at a temperature below the melting point of either, 
mutually dissolve each other with a simultaneous depression 
of the point of solidification, and in' cooling through that 
point breaks up into its two constituents, and when solid 
has the oharacteristio structure of the honeycomb type of 
eutectic. 

The solidification of any eutectic, as well as this, may be 
comparod with what occurs when a simple salt crystallises 
from a liquid solution. When a few salt crystals, widely 
separated from each other, have once oommenoed growing 
in a gradually and extremely slowly concentrating liquid, 
they continue to develop and attract the dissolved salt, 
which they nse for the development of their own forms, 
and new crystals rarely form on the sides of the containing 
vessel. The attraction of the existing crystals tends to 
prevent the birth of new ones. 


* In the esse of the individual constituents of the solid eutectios 
them is uo evidence that they ever exist as idiomorphic crystals, no 

rash.* 


When on very slow uooling a eutectie begins to crystallise, 
its two constituents fall out of eolation simultaneously at 
relatively microscopically wide distances apart, and continue 
their growth side by side till the whole of the liquid Is solid. 
When cold the structure is very coarse, whereas, when 
either a hot saturated solution of salt in water or a liquid 
eutectic solution hare the heat withdrawn from them with 
great rapidity, every particle of eaoh solution as rapidly 
parts with a portion of its crystalline component, and 
instead of a few nuolei or starting points of crystalline 
growth, the number is excessively great, and there is a 
correspondingly large number of separate individual crystals. 

It is possible to oonceive that, were the heat to be instan¬ 
taneously withdrawn, the salt would be thrown out of 
solution in almost molecular subdivision, or at any rate, so 
finely crystalline as to require great magnification to detect 
the separate crystal particles, and the separate constituents 
of the solid eutectic would be too fine to be resolved by the 
highest powers of the microscope. Very slow enoling 
through the eutectie point of primary eutectics results in 
what may be called a primary but not a very pronounced 
segregation of their constituents. 

The peculiar attractive force which crystals or crystallised 
particles appear to have of drawing to themselves other 
and smaller particles of their own kind, either from liquid 
or solid solution, or when the particles arc in the free state, 
from either liquid or solid suspension, I propose to call 
“ crystallic attraction.” 

Segregation belotc the Eutectic Point. 

I now pass on to consider what occurs after a eutectic has 
become solid, but is very slowly cooled through a poiut just 
below the eutectic melting point. 

To explain this properly we must consider the question 
from two different points of view, viz .:— 

The first, where one or other of the eutectic constituents 
is in excess of the eutectic proportion. 

The second, in which the whole mass is of the eutectic 
composition. 

As an example of the first condition, I have taken the 
case of an ingot of iron containing about 2 per cent, of 
phosphorus and a little carbon, iu which there is a small 
quantity of the phosphorus eutectic distributed regularly at 
short distances apart throughout the mass of phospho- 
ferrite. 

Iu the moderately quickly cooled metal these isolated 
particles are distinctly characteristic of the honeycombed 
eutectic (Photo. No. 1). Their form is irregular, and they 
are arranged generally along or between the spines of the 
octahedral skeletons of the ground mass, and each patch is 
enveloped by a fringe of pearlitc. After annealing the metal 
in iron ore, and very slowly cooling it below the entectic 
point, there no longer exists any eutectic. The phosphide of 
iron and phospbo-ferrito, the two constituents of the eutectic, 
have completely separated from each other, and the FejP 
has changed its form and position and re-formed itself into 
fiat plates arranged between the cleavage planes of the 
crystal ground moss, and the pbospho-ferrite has united 
with the surrounding metal. 

On again heating this metal to above the eutectic melting 
point, hut not to the fusing temperature of the ground mass, 
and cooling in the air, the entectic again appears, but this 
time iu the form of broken-up plates, rounded at their edges, 
and of exceedingly fine duplex structure. 

After completely melting the alloy, the original irregular 
shaped eutectic masses again appear, but this time un¬ 
accompanied with any pearlite fringe. 

A portion of the original metal was then passed through 
the cementation process, the effect of which was to com¬ 
pletely change the originally very coarsely crystalline 
structure to that of a columnar form, excepting in the exact 
centre into which the carbon had not penetrated. This 
central portion was not more than 1 o.c. in volume, and wm 
nodular in form. The photo No. 2, slightly enlarged, wai 
taken of the metal after fracturing, so as to show the 
area altered by the combined effect of the carbon and heat, 
and also a portion of the central portion, 

No. 8 is a micro photo of the metal at the junction ot the 
altered and tmatiered portions. It it of unique interest, for 
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Hare there i« pronounced evidence that not only baa the 
central portion received no carbon during cementation, bat 
that what little carbide there was originally present has 
migrated through the solid metal and joined the greater 
Volume of carbide surrounding it. It is easy to see where 
the' carbon is located, for the delicate tracery of bright 
bands radiating from patches of the phosphide entectie 
below are of carbide, of ironi and the fringe itself, con¬ 
sisting of layers of phospho-ferrite and carbide of iron, is 
pearlite. ! 

' The phosphide eutectic ureas surrounded by pearlite are 
exactly of the same character as those in the original metal, 
with this difference, that here, owing to the exceedingly 
stew f*t(S of cooling through the eutectic points, the structure 
bf both the primary eutectic and of the pearlite is much 
coarser than in the original metal, which was cooled down 
much more rapidly. 

That the central part of the nodular urea contains no 
Carbon and no phosphide eutectic, but in place bas free and 
segregated phosphide of iron in imperfectly formed crystals, 
leads to'the inevitable conclusion that in cooling down, 
after the primary eutectic point had been passed, vigorous 
.and active migration bas occurred. 

No. 4 photo is a miero -photograph of. the pearlite fringe 
in No. 3, greatly magnified. 

The series of knob-like extremities shown in this illus¬ 
tration indicate clearly enough what Was actually occurring 
when the metal was cooling down. The rod-like lines are 
sections of plates of carbide of iron. In another experi¬ 
ment in which the metal was cooled with fair rapidity, that 
is to ssy, when the passage of the temperature through 
100° below the critical point occupied about ten minutes, 
the bulbous terminations were absent. The inference 
seems obvious, that in the more slowly cooled metal, when 
first they fell out of solid solution, thoy were not there, 
and only became bulbous by coalescence and segregation 
At some temperature below the critical point. Mad the 
favourable conditions for this movement been allowed to 
continue for a much longer time the terminations would 
have segregated to such a thickness that they would have 
joined together to form a solid enveloping ring of massive 
oementite, and possibly have eventually segregated into a 
large mass. 

Another case may be cited, where, in addition to a 
considerable amount of phosphorus, there was also about 
I per cent, carbon. The metal in this case was very 
slowly eooled in the hearth of a basic open-hearth 
furnace. 

When microscppically examined the grains of the phos- 
phorettic steel were found to be sheathed by envelopes of 
free Fe a P and Fe a C. excepting in the regions of conjunction 
of three grains where the phosphide eutectic existed as a 
very coarse structure, easily resolvable with the aid of a 
simple legs. 

, On reheating the specimen to J,100°, a temperature 
above the melting point of the eutectic, and cooling in air, 
the envelopes of Fe^P were replaced by the characteristic 
eutectic, and when the piece of metal was completely 
..melted and copied so that solidification was effected in a 
few minutes, the crystalline grains were found to be 
surronn&hd by envelopes of pbospbo-eutectic.* We are 
forced to conclude that in the cooling of this metal in the 
open-hearth furnace at the point at which the temperature 
had just passed through the eutectic point the envelopes 
must have, been eutectic. It is certain, therefore, that the 
segregation into envelope* of free Fe a P must have occurred 
when the metal was in a completely solid state. 

The facts upon. which this hypothesis is based have been 
repeatedly verified, and they prove that the eutectic when 
in relatively small masses in presence of a preponderating 
.quantity of one of its constituents, when both constituents 
are in a completely solid state, and at a 46|bperature below 
the melting point of the eutecti?,. yield up to the sur¬ 
rounding mass that part of it which is of the same 
.substance ,aa the mass. 

, , • Photographic reproductions repreaen ting thwa changes can be 
seen in my paper op " Iron and Phosphorus?’—Journal of the Iron 
and Steellnstmite, No.II., 1000.* 


It ,would appear then, from what has been proved :— 

' 1st. That there must have been migration of the solid 
constituents of the entectie. 

. 2nd. That the surrounding mass draws, by crystallio 
attraction through the walls of solid phosphide of iron, 
the enclosed phosphoferrite, increasing thereby its owh 
crystal growth, whilst the phosphide of iron ooalesces or 
segregates into continuous and separate masses. 

8rd. That if these hypotheses are correct, unless, which 
is improbable, the phosphide of iron finally and completely 
throws off the last traces of the phospho-ferrite which 
penetrates into it, it cannot be perfectly pure Fejl\ but 
must contain in solid solution a small proportion of the 
interpenetrating substance, the quantity probably being 
dependent upon the rate of coolipg after the segregation was 
more or lees complete. 

In considering the second condition of the eutectic when, 
it is not in presence of musses of a free constituent it has 
been found that when the pure phosphide eutectic is 
annealed for many hours below the entectie point, there is 
no separation into masses of phospho-ferrite and phosphide 
of iron. It retains its characteristic form. As the con¬ 
stituents are equally distributed and close together, the 
attractions are equally distributed in every direction. 
Kverv particle of each separated constituent undoubtedly 
has an attraction for the nearest particle of the same kind, 
but they do not join for the simple reason that their 
attractions are balanced. They are in a condition of 
equilibrium. It is probable that were the equilibrium not 
exact segregation would at once begin, and if the heatiug 
just below the me'ting point were continued for a greatly, 
prolonged period, complete segregation of the two con¬ 
stituents would occur. 

There is now overwhelming proof that in solids, as in 
liquids, there is, what has been described by the late Sir 
W. Roberts Austen as intense molecular vivacity, and, 
that just as slowly evaporating liquid salt solutions tend to 
the growth of one single crystal of large mass, so in solids, 
under suitable conditions, there is a tendency for the parts of 
each respective constituent to join together so as to form a 
few large crystals of each. Like attracts like. This is really 
the cause of segregation in a solid. Probably one crystal 
larger than its fellows would, if time were afforded, induce 
by superior crystallio attraction all the smaller ones to 
unite with it for its own development. It is well known 
that this does occur when the mass is elementary and is 
composed of strongly cohering minute crystals. I have 
before me an instance in which millions of such crystals 
have moved and changed orientation to build up a single 
larger one. It is a piece of soft iron, which has been 
annealed at a suitable temperature for several years. 

The original crystals had a diameter of about 0-02 mm., 
and the single crystal a cube volume of 80,000 sq. mm. 
From this data it is easily found by calculation that the 
single large crystal must have been formed at the expense 
and substance of 4,000,000 of the smaller crystals. 

Professor Ewing and Mr. Walter Rosenhain have proved 
that rolled sheet lead even at normal temperature is 
capable of active molecular crystallio movement, and that, 
the original minnte crystals re-arrange their relative 
orientation so as to build up u few crystals of much greater 
dimensions. 

Segregation in the Secondary Eutectic Pearlite. 

Having given instances of the segregation of the con¬ 
stituents in normal eutectics, we must now pass on to- 
consider the entectie which is formed in solid steel at a 
temperature far below the melting point of its component 
parts or constituents. 

It was Dr. Sorby of Sheffield, who, over 80 years ago, 
discovered that annealed and slowly cooled stCdls contained 
two constituent parts in thin curved plates, and that |hi» 
constituent, after polishing and etching, even without any 
magnification, had the peculiar coloured appearance of 
mother-of-pearl, an optical appearance caused by the 
interference of light by the slightly projecting edges of the 
juxtaposed and curved laminae of the cementite (Fe„0). 
On account of this peculiarity Dr. Sorby described it as the 
“ pesriy constituent ” steel. 
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Almost all eutectics, whether primary or secondary, 
when polished and- etched, if their' structure is fine 
enough and not too coarse, give the same pearl-like 
appearance. 

In pure carton steels the pearlite proportion of carbide 
of iron and free iron are somewhere about 18-3 per cent. 
Fe,C nnd 86 • 7 per cent. Fe. When steel containing these 
proportions is slowly cooled from 900° C. to a point a little 
under 700°C„ the carbide und Iron, originally mixed together, 
constituting a homogeneous mass, separate into lmnds or 
laminse which are alternately arranged, and co-ineidemally 
there is a great evolution of heat. The steel when cold 
consists entirely of pearlite. 

If either the carbide of iron or irou is much in excess of 
the pearlite proportion the cold steel contains the excess 
of either one or the other, as the case may be, in the form 
of free carbide or free iron, readily seen in the polished und 
etched steels. 

If any of such steels are suddenly quenched at a point 
just above the critical temperature at which separation 
occurs pearlite does not form, und the parts containing the 
carbide on etching yield a practically homogeneous sur¬ 
face very minutely crystalline. This constituent called 
“ hardenite ” is now generally accepted to be a solid 
solution of carbide of iron in some form in iron. Prof. 
Arnold was first to show that it has approximately the 
composition represented by Fe*,0. 

On account of the great similarity in behaviour on 
cooling of the solid solution, of solid carbide of iron and 
iron, and of tile alloys in liquid solution, the compound 
constituent pearlite is now generally reaarded as a eutectic, 
although the original definition of Guthrie caunot iu strict 
accuracy be applied to it, hence my suggestion to call it a 
secondary eutectic. 

There is a great similarity in the relative fineness of the 
constituents of the two classes of eutectics according to 
whether the period they take to form is rapid or protracted. 

Just as by very slow cooling through the eutectic points 
in the primary eute.dics, the constituents become coarse 
and relatively wide apart, so under like conditions the 
lamina 1 which form in the secondary eutectic pearlite are 
coarse. 


attracts that put in the eutectic which la of ltd own kind, 
and leaves the Fe*C or Fe to coalesce and segregate by 
similar attraction. It is very rare to find complete segrega¬ 
tion, excepting wheu tha amount of pearlite in proportion 
to the ferrite or iron is small. If the proportion of pearlite 
is only 6 per cent, segregation is frequently complete. 
With 10 per cent, to St) per eeut. it is ouly partial. When 
the whole mass is entirely pearlitu there is also partial 
secondary segregation, for by contiutied beating''at a point 
just below Ai'| the lamellar cementite is changed into the 
granular variety, but the particles arc equally'distributed. 
On the other baud, wheu there is an excess of tVom 5 per 
cent, to 12 per cent, of cementite, it appears to attract or 
draw a portion of the cementite from the pearlite, leaving 
the ferrite or iron in free broad masses adjoining the thick 
bands of cemoutite, and the whole of it if the cells enveloped 
by cementite are small. 

It would certainly seem that the reason why segregation 
is raoie pronounced when smalt quantities of pearlite are 
present thau iu cases where it exists iu greater quantity, is 
because the time iu cooling iu the cementation furnace, 
which is quite sufficient for the Segregation ami migration 
of the constituents of minute particles of pearlite, is not long 
enough for the completion of segregation of bodies. of 
greater dimensions, the centres of which are further 
removed from the external attractive crystullic forces. 

There is every reason to believe that if the steel just 
below the critical temperature were to be retained at that 
temperature for mi infinite period, segregation of the larger 
masses of pearlite would result eventually, hut that the 
nearer the composition of the whole mass approaches that 
of the eutectic, the greater the leugth of time which must 
elapse before the completion of the segregation. 

No. 5 represents a photograph of a cemented bar polished 
and finally ‘‘polish etched” on leather moistened with 
picric acid, a reagent which if the pressure on the polishing 
block is not too great leaves the iron brown and the carbide 
of iron or cementite brilliantly white. The white parts, 
therefore, represent the latter, the black parts represent the 
iron or ferrite. 

The outer more highly carburised parts of the bar (carbon 
about 1 ■ 2 per cent.) consists of almost completely segre¬ 
gated Fe 3 C. It is known yvith certainty that when steels 


’This close relation, however, does not stop at the euteetic 
poiut, for exactly as the constituent of isolated particles of 
the eutectic in phospho-iron eutectics exhibit extraordinary 
active molecular vivacity at temperatures below the eutectic 
poiut, so also a similar activity occurs in the cementite and 
iron in the pearlite of steel, more particularly when in the 
presence of free or massive ferrite (Fe) or cementite (Fe„C). 

Very marked instances of molecular movement are 
afforded in bars of pure Swedish iron which have been 
uarburised by the cementation process. In the economical 
conduct of that process the quantity of iron cemented at 
one operation is considerable, and the cooling is necessarily 
correspondingly slow, consequently there is ample time for 
active molecular movement after the critical point has been 
passed. The perioi of passage through the eutectic point 
being also slow the pearlite is invariably comparatively 
course in structure, well defined, and easily resolvable under 
the microscope. 

11 is a fact, however, that no matter how slow the passage 
through the critical range, if the cooliug afterwards is rapid, 
there is no sensible secondary segregation of the euteetic 
constituents. 

I cannot proceed without referring to the series of 
excellent drawings of cemented bar by Prof. Arnold and 
Mr. McWilliams (J. Iron and Steel Inst., 19), and the 
descriptive -paper on‘the microstructure of the cold steel, 
tts it is a standard contribution to-our knowledge of the 
cementation process. The results, are pot only confirmatory 
of my own, work, made previous to- the publication of their 
paper, but they have been repeatedly verified by my more 
reeeut researches. 


containing l-2 percent, carbon have just passed through 
the critical point the cell masses consist entirely of pearlite 
and are surrounded by envelopes of free eementite. We 
are, therefore, justified iu concluding that such was the 
case in this bar, hut we see that the cell musses do not 
contain pearlite. They consist essentially of free iron, 
excepting in the centre of some of the larger cells where a 
little pearlite is present. The only conclusion wo can form 
is, that the original fine cell walls of Fe^C existing just 
before the steel cooled through the critical point Ar, must, 
have by crystallic attraction drawn to itself, at a tempera¬ 
ture below the critical point, the carbide from the originally 
formed pearlite, leaving the ferrite in the free state, and 
that where the cells were of very large dimensions the 
attraction from the more distant cell walls were not sufficient 
in the time afforded to completely remove the carbide, hence 
some pearlite still remains. 

No. 6 photo represents a cemented steel in which the 
central part consists of pure pearlite or laminco of carbide 
of iron and free iron In equal distribution. The external 
part is more highly carburised, and consists of cells of 
ferrite with a little pearlite in the centre of some of them 
surrounded by thick cell walls of cementite. The heat 
treatment of both inside and outside, of course, must have 
been identical. The equilibrium of attractive force in 
the pure pearlite is undoubted, and it remains as it was 
left after passing the critical point; there is no marked 
secondary segregation, but in the outer layer, of steel, the 
carbide being in excess, there is no equilibrium, and, being 
in excess it'hat drawn to itself the carbide from the cells, 
leaving practically pure iron behind. 


This paper contains abundant proof of what I had 
,P re lJ? 0 fv found, that in such material if the ectectic 
equilibrium does not exist in the mast as a whole the free 
constituent which is in excess behaves exactly like the free 
pnospbo-femte in the phospho-iron eutectic. It apparently 


The Secondary Segregation Range . : * 

I now pass on to describe a method I have used' to 
ascertain the temperature at which the secondary ' 
segregation in pearlite is most active. “ ' ' 
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The method I refer to is that of heating the bars of steel 
to a high temperature at one end only, so that there is 
complete range of temperature between the hot and eold 
ends. When two such bars of sufficient length are placed 
close together in a muffle furnace, and are kept in that 
position for an hour or several hours, it is easy to determine 
tbe temperature at every part of them by means of a 
TjC Chatelier pyrometer, in practice the couple is platted 
at tbe points where the curved sides of the l.ars are in 
contact, and it is steadily drawn from the hot region 
towards the colder ends. The distance from the terminals 
of the bar anti the recorded temperatures are carefully 
noted. After heating for tbe desired period, the bars are 
removed and allowed to cool in the air, or may he 
quenched in water, as the case may require, and are then 
either cut or ground down, polished, etched, and their 
structure noted. 

By tin's means, in one single piece, may be obtained a 
complete gradation range, in which there is a correlation of 
thermal treatment aud micro-structure. When such bars 
of carbon steels are simply polished perfectly or roughly, 
and arc then immersed in dilute nitric acid, the critical 
point Ar, or Ac, is indicated with exactness, especially if 
the bars were quenched in a cold liquid or even if cooled 
rapidly in the air, for at a point on each bar directly below 
the critical point the action of the acid leaves a line or ai-ea 
almost white. Above this line the steel assumes a blaek 
or dark brown colour, below the line it etches out dark, but 
not so dark as the portion above. 

The microscope when applied to the examination of the 
perfectly polished and etched sections shows that the very 
black area, in the cases where the bars are quenched, 
contains hardenite, the constituent of hardened tool steels, 
but if the bars are small and are cooled in the air, the 
hardeuite is replace! by the transition conditions inter¬ 
mediate between the hardening condition and pearlite, but 
these also etch out dark coloured. 

The temperature corresponding to the upper dark border 
of the white line in pure earbon steels is close upon 090° O., 
it is in fact the critical point Ar,. 

The white line is the result of segregation of the 
cementite and ferrite. 

Tbe area where there is most pronounced segregation 
closely adjoins the critical poiut, but it is continued for a 
distance of 2 or 3 mm. below it, gradually diminishing with 
the distance. 

In the tpals I have made a constant temperature was 
maintained for at least 6 hours, in some cases 70 hours. 

The samples exhibited show in a very clear manner the 
well-defined white line where crystallio attraction aud solid 
migration of solid through solid has been most pronounced. 

l’hoto No. 7 represents one of these bars. 

One ssmple has not been etched, but has been left simply 
polished with line emery paper. It is bright from end to 
end, but on placing it for 10 seconds in a 20 per cent, 
solution of nitric acid in water, the end originally most 
highly heated, down to the critical point Ar, becomes dark 
brown, and in marked contrast to it, there is a white line, 
immediately below, diminishing in whiteness for 2 mm. as 
the distance from the critical point is increased, beyond 
which the steel surface has a uniform grey colour. 

Photo No. 8 represents a pearlite area in a bar con¬ 
taining 0*47 percent. Carbon cooled down with liquid 
slag, magnified after etching with iodine 500 diameters. 
The laminae of ferrite and cementite are comparatively 
fine. i . .. 

Photo No. 9 is a similar area in the same piece of steel 
afWr long heating at just below the critical point Ar,. 

The bands dr plates have now disappeared, and have 
been replaced by irregular masses of cementite. This 
represents and explains the reason wljy the band is white 
in photo No. 7. 

Photo No. 10 represents an area in steel containing 
<)• i pa r aent. earbon, whioh has been very slowly cooled. 
The segregation in this case was complete. The white 
„ irregular-shaped areas are cementite, the dark background 
fertile containing traces of diffused carbide. 


Practical Observations. 

It is satisfactory to note that iu this research the results 
are of some practical value, for it will he obvious that if 
steel when forged hn9 tbe structure which experience shows 
is the best, and.it is only desired to make it of maximum 
aoftness by annealing, that the prolonged heating to 
temperatures above the critical point is only time and fuel 
wasted, for the maximum softening is effected when the 
steel in cooling pusses through about 20° C. below Ar„ 
or from (>90° C. to about 670° l,'. It must not be understood 
from this remark that it is advocated to anneal castings and 
forgings at such a low temperature, for one of tho effects 
aimed at in practical annealing is not so much to soften as 
to break up a pre-existing coarse structure, aud this can 
only be done by heating to much higher temperatures. 

Neither is it advisable to prolong the beating just below 
Ar, in the annealing of the purest and softest steels 
containing little carbon, for they are liable at that tem¬ 
perature to develop coarse crystallisation and consequent 
brittleness. 

If the steel is held at high temperatures above the 
critical point and is not cooled slowly afterwards there will 
be no softening effect. It is clear, therefore, that a 
comparatively snort heating at a temperature where the 
segregation is most profound will be much more efficacious 
in producing the softest possible condition than a much 
longer heating at either higher or lower temperatures. 
Maximum softness, however, is only required in steel iu 
exceptional cases. 

When a high elastic limit is required with a good and 
safe elongation the heating at the point represented by tbe 
white band in photo No. 7 should be avoided, for 
segregation of the cementite means a reduction of the 
elastic limit and tenacity. 

All my metallographical experience points to the 
necessity of retaioiug iu finislieu forgoing* the carbide in 
a diffused state, not in the hardened lonn, if a combination 
of the best properties are aimed at, and, therefore, the 
segregation range should be passed through as rapidly as 
possible, aud the structural steel after being heated through 
the critical points Ac„ a temperature sufficient to cause a9 
complete diffusion of the carbon as possible, should be 
cooled down as rapidly as possible to ubout 600° C., and be 
then allowed to cool in air, or, in some cases, the steel 
after heating may be quenched outright, and be reheated 
o a temperature below the segregating range, and cooled iu 
either air or water from that temperature. 

If the structure of the steel originally is very coarse a 
double beating is advisable to effect a perfect distribution 
of the carbon, and after the second heating the treatment 
should be the same as just described. 

Treatment of this kind leads to the carbon condition 
being in that state called by M. Osmond “ sorbite." 

Steels which have been subjected to negative quenching, 
that is to say, moderately rapid cooling, such as oil 
quenching, or cooling in air, or which have been quenched 
in water and reheated to about 500° C., are almost all 
highly sorbitic in character. 

Such sorbite steels, according to my own experience, arc 
stronger and less liable to break down under continued 
fibre stresses than less sorbitic material. 

Summary and Conclusions. 

The evidence appears to clearly show, viz.: — 

1 st. That at certain temperatures near to, but below 
the eutectic point of the iron-phosphorous eutectic, the two 
constituents when quite solid are capable of migrating 
from one part to another. 

2 nd. There is evidence that the .large crystalline mosses 
in solids have an attractive force for the smaller particles 
of the same kind, and under snitable conditions draw them 
to themselves. This force I have oalled “crystallic 
attraction." 
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Sid. That in the ordinary or primary eutectic referred 
to, if the whole mui is of euteetio composition, the 
constituents being equally distributed aud in juxtaposition, 
the attractions are balanced, and as long as the oonditiou 


of equilibrium is maintained there it no segregation, ai 
iaast not during heating for 48 hours. 

4th. That aetive secondary segregation oocurs when tbt 
euteotio exists in isolated areas aud is surrounded by 


No. 1 x 80.—Metal ingot, * per cent. P, 0'13 per oent. carbon, 
before rebeating. 


y 

V. 

If' . 

4 

r .... 






No. 4 x *90.—Pearlite fringo. White, Pe,0: blaok'phospho- 
ferrite. 



No. 2 x 5.—Phoephorettlo iron. No. 1, “ oemented." 



No. 5 X 80.—Cement bar. Dark part, iron; white, Fe,C. 


No,a x 80^-Kiorp.phnt«nraph;rfmats!No. 8at p»',it A. 


No. 8 x 80.—Osment bar. Dark part, iron i white, Pe,0. 
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muses of substance of the same kind us one of its 
constituents. As there is no eqailibrinro or balance of the 
crystalHe attractions between the particles of a like kind, 
both constituents draw together or segregate and cease to 
be eutectic in character. 

5th. That in the secondary eutectic pearlite, at 
temperatures below the eutectic point, there is the same 
tendency for the constituents to migrate and segregate. 
A bar of steel heated at one end to 900° C. and kept 

900° 0. — 


690° C. — ■fo g .q ~ Ar > 



800° C. — 

No.; 7 .—Bar steel. Natural size. Heated at one end. 


Ho. 8 x BOO.—A pearlite area in a steel with O'47 per cent, carbon. 



cold at the other end for many hours, after polishing and 
etching with dilute nitrio acid, reveals a white band just 
below the critical point, an appearance caused by the 
segregation of the cementite into relatively large masses. 

6th. That heating steel at the temperature represented by 
the white band—690° C. to 590“ C.—most rapidly produces 
a softening effect, and that in practical annealing, when 
the steel in cooling slowly passes through this zone, the 
main softening effect is produced. It is, however, the zone 
in which the elastic limit of the steel is most rapidly 
reduced. 



No. 10 x BOO.—Soft steel. Vory slowly cooled. White bands, 
Fe,C; the rest is iron. 




Meeting held at Chemists’ Club, on Friday, 
January 23rd, 1903. 


HR. R. W. MOORE IN THK CHAIR. 


COLD STORAGE. 

UV H. T. GW.PIN'. 

Id all parts of the world, cold storage is carried on and 
is rapidly increasing. But the value of many food products 
is often much diminished or entirely lost from lack of 
knowledge as to the chemical and physical properties of 
products, and the best method for keeping and using 
them. 

The knowledge of producing and running cold storage 
machinery, and building properly insulated plants, is by no 
means perfect. The makers of cold storage machinery 
claim to serve but one purpose, that of producing oold either 
by expanding a gas direot to the stores, or cooling a non- 
congealable medium which is circulated in pipes to the 
desired place. In the commercial plants the Carbondale 
machines are chiefly employed. In my experimental 
laboratory I have Ballantine’s automatic machine, which 
only occupied 4 sq. ft. The architectural work in insulating 
plants for cold storage has led to the creatiou of. many 
varieties, but the majority lack essential factors in insula¬ 
tion to prodneo the best results intended. Heat always 
geeks its own level in temperature. Water can be held 
above or below its natural level by the use of materials 
through which it cannot pass j hut heat cannot be so held, 
because no materials exist through which it cannot pass. 
The rate of its passing, however, varies extremely j“ 
different substances. Fire-proof materials are not nearly 
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so best-proof u tile combaatibles. The best of thermal 
non-conductors is atmospherio sir, but only when oonfined 
in minute spaces. If it can circulate it transfers beat 
rapidly, not by conduction, but by convection. If one 
side of un air-filled space be warmer than the other, ths 
air next to it receives heat, becomes lighter in consequence, 
and rises, creating a circulation. It presently comes in 
contact with the oooler side, gives up heat to it, contracts, 
sinks, and returns to its first place. This movement 
continues until the temperatures on both sides are 
equalised. 

The equal distribution of cold by air in circulation is 
also an important factor in the operation of cold storage, to 
which I will refer later on. Heat being a form of motion, 
best proceeds through an uniform medium, whereas 
mediums of different density retard and dissipate it. An 
insulation should therefore be composed of many layers of 
unlike materials in order to retard the heat waves, which 
must undergo change and loss with every transition made. 
For instance, construct the walls proper from brick to 
odourless, anhydrous paint, from paint to wood, from wood 
to air, from air to water-proof paper, from water-proof 
paper to wood, from wood to compressed, odourless 
shavings, from shavings to paper, from paper to wood, and 
the wood and paper so laid that their fibres lie athwart the 
path of the heat. All insulations must be dry, as water 
transmits heat about seven times as fast as wood across 
the grain, 20 times as fast as paper, and 40 times as fast 
as air. 

To keep the walls dry in a refrigerated building is not 
easy. When cooled below dew point, the moisture con¬ 
denses, as dew on the grass, or water on the ice pitcher; 
likewise, the deposit from the air is very great with frost ; 
it covers the refrigerating coils and more or less its walls. 
If all dividing partitions are constructed as just stated 
and treated with a 1 per cent, solution of potassium ortho- 
dinitrocresol (C 8 H 3 .(NO a ),.CH B .OK), the moisture will 
be reabsorbed by the air after a time ; but if not made 
water-proof, capillary action takes place, filling the pores 
and ceiis with moisture and impairing their insulating value. 
Not only is the insulation impaired, hut this moisture is 
so conducive to the development of mould or fungus that 
it contaminates the air, which afterwards exercises such 
destructive influence on the keeping of the products in 
store. 

Foundations are important, and should be stone of good 
quality, laid in best Portland cement mortar, cemented 
inside and outside to keep them water-tight. Courses of soft 
mortar, tiling placed below the surface in such a manner as 
to absorb and thoroughly drain all moisture from the earth 
below the building, should not be overlooked. As a 
medium for absorbing and distributing cold, I much prefer 
calcium ohioride brine. Probably the reason why it has 
not come into general use, to the exclusion of common salt, 
is beoause it is or has been much more expensive in its 
cost, is more difficult to prepare and handle, and cannot be 
obtained everywhere like common salt. Calcium ohioride 
has less corrosive action on the pipes than common salt, 
especially when exposed to air. It is a better oonveyer 
of cold than any other salt I know of, because with a 
given freesing point at a given temperature its specific 
heat is higher, consequently less brine is necessary and 
less is required to be circulated than would be in all 
other mediums with which I have had experience. Most 
brines at their maximum density, other than calcium 
chloride, will freexe at abont 7° below zero F., while 
eaioinm chloride brine will not freeze at 50“ below zero P. j 
hence a less dense brine of calcium chloride can be made 
than any other, and give more conducting power per pound. 

Little or no crystallisation takes place in the pipes in 
pure calcium chloride brine when temperatures drop below 
normal, and there is no danger of freesing, if reasonable oare 
be taken in its preparation. The freezing point of a 30 per 
cent, eolation is about 64“ below sero F., with a solution of 90 
per oent. A 26 per cent, eolation is usually required in any 
works, and for most purposes 20 per emit, is ample density. 
*or ice-making, where a brine temperature of 10“ to 20 “ F. 
>* earned in the tank, a brine ranging from 18 per eent to 


18 per oent. is all that is required i the brine, of course, 
mast be strong' enough to prevent ice forming on the 
expansion coils, to that the temperature of the expanding 
ammonia mast largely regulate the density of the brine. 
A strong solution of calcium chloride has a much higher 
freezing point than a more diluted solution | therefore, a 
brine containing too much is to be guarded against. The 
most common test for brine is the salometer or hydrometer. 
The following figures are proportions found most useful in 
makiug brine from the commercial fused ealcium ohioride, 
which ttlready contains 25 per cent, of water j the figures 
represent the percentage of anhydrous calcium chloride :— 


Pounds of Calcium Chloride 

Degrees D < * 

to one U.8. gallon of 

Salometer Freezing Point. 

Water. 

at do 0 F. Degrees F. 

24 

80 4 

3 

88 - 2 

3* 

«0 -9 

4 

104 - 17 

*4 

112 | -27 

6 

120 I - 30 

54 

xxx 1 - 54 


When standardising the brine the temperature must be at 
60“ F. 

Food products, no matter how pure they may be, are 
perishable, although with a knowledge of their pecu¬ 
liarities, and care in their keeping, they ean bo kept un¬ 
altered and wholesome for some time. But there are 
certain natural changes which are sure to occur as soon as 
an opportunity is given, and these the future successful 
cold-storage system must reduce to the minimum. Tem¬ 
perature, moisture, ventilation, impurities in atmosphere, 
bacterial disturbance, and many other causes little known, 
even trivial in themselves, are responsible for this 
destruction. 

The necessity for change of air in cold storage spaces is 
as important as in dwellings. For example, analyses of 
atmospherio air taken from different stores at different 
times of storage give varying proportions of carbonic 
dioxide, carbon monoxide, ammonia, sulphuretted hydrogen, 
and complex organic gases. It is not uncommon to see 
fungi growing on the walls in cold storage, even within ice 
which has been produced by condensation through imperfect 
insulation. 

1 have detected foreign flavours in cooked food, owing to 
the storage house being near some source of flavour; 
especially was this noticeable in eggs, owing to their 
porosity. This always occurs when the temperature rises. 
Air, like gases generally, is extremely sensitive to change 
of temperature or pressure. Ventilation of cold stores, 
therefore, depends on suitable location of brine pipes and 
circulating air floes. 

There are four systems of refrigeration whioh involve 
ventilation: 1st, direct refrigeration, which includes brine 
pipes looated in the rooms; 2nd, indirect refrigeration, 
where the air supply is first cooled in a closed space, and 
| afterwards passed to the rooms to be refrigerated; 3rd, 

! direct-indirect refrigeration, which may be defined at a 
| system of cooling wherein the cooling surfaces are located 
in the room to be cooled, and fresh air delivered in or 
between them in such manner as to be cooled on its way to 
the room; 4th, combination of these several methods. 

Of the four systems I prefer the last one, as the laws ot 
diffusion and gravitation can be best governed for a given 
temperature. 

Of two rooms having equal exposure and equal cooling 
and ventilating facilities, the one containing greater tonnage 
of produce will show higher temperature, as all organised 
matter generates more or less heat. Experiments prove 
that nearly all fruit, vegetables, and eggs are preserved best 
in a temperature just above their freezing point. 

In buildings supplied with special ventilating apparatus, 
much satisfaction is obtained by putting an electric record¬ 
ing instrument in the superintendent’s office, connecting 
with every room, steam and brine pipe oireuite and air 
fines, so as to show at any time the exact temperaturee 

0 1 
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throughout the plant. In this way regularity of action 
will be aeeured, and at the same time valuable data ean be 
collected. 

The question of humidity in cold storage is a little 
uncertain; however, by the use of a “sling” hygrometer, 
quite rapid and accurate results may be obtained. Tbe only 
way air can lose its moisture is by reduction of temperature. 
Experiments prove that most products keep better when 
moisture is neither abstracted nor absorbed. When 
the temperature is fitful, moisture from without or 
within the body is a source of trouble; because when a 
gas is saturated with a vapour, the actual tension of the 
mixture is tbe sum of the tensions due to the gas and the 
vapour separately. If a thermostat could be applied 
so as to maintain a specified temperature as practically as 
the thermostat which governs the temperature of an 
incubator, after securing proper humidity and temperature, 
one would eliminate the expansion and contraction of tbe 
product; which not only lessens the keeping powers— 
particularly when leaving the storage rooms—but would 
also avoid the loss of weight and prevent the absorption of 
various taints and flavours which are so often present in the 
storage room. This is a point upon which I am at present 
experimenting. 

Besides the difficulties caused by poor insulation, 
fluctuating humidity and temperature, there is another 
influence which constantly upsets all calculations, and that 
is the atmospheric air with its varyiug impurities and 
electrical conditions. There are always changes, though 
minute, taking place in organic matter ; in spite of the 
methods applied to retard them these occur even under 
ordinary conditions. These changes depend on the 
presence of warmth, moisture, and air. In cold storage all 
these must be modified so as to keep the food sweet. 

It occurred to me that, should I pass the atmosphere 
through a medium that could destroy all accumulated 
Impurities, I might reach the desired ends. I therefore 
arranged a series of wash bottles, the first of which 
contained a saturated solution of formaldehyde. The 
second bottle contained a solution of ammonia, to eliminate 
whatever formaldehyde was present in the air. The third 
bottle contained sodium hydroxide solution, to remove 
carbon dioxide in any form ; and the fourth bottle an 
acidulated solution, so as to neutralise any alkalinity that 
might be present, as decomposition is always more rapid 
in a neutral or alkaline atmosphere. Following this, I was 
obliged to restore the required amount of humidity, for 
which I employed calcium chloride, which was put into the 
brine tank as a matter of economy. My plan was, however, 
too cumbersome and impracticable for commercial 
purposes. 

There are produced by putrefaction, acids—acetic, butyric, 
valeric, &c.—ammonia and some of its compounds, and 
hydrocarbons. I have tried gases, such as oxygen, 
nitrogen, snd hydrogen, carbon dioxide, carbon monoxide, 
ehloioform, ethereal vapours, See., but the information 

S ined by this research gave no results other than object 
sons, and showed that the process of perfeot preservation 
of food products is a more difficult matter than it might 
at first sight appear to be. One may preserve to tbe sight, 
but not to tbe smell; to the touch, but not to the taste. 
Qne may prevent decomposition in the ordinary sense 
of that term, but at the expense of some vital point 
of the original character. One must keep in mind at ail 
times the natural colour, odour, reaction, water, consistency, 
microscopic appearance, and the natural taste and flavour, 
whether raw or cooked, and effect of such food when 
injected. 

I will but briefly refer to such agents as act as 
absorbents of gases and vapours, which help to retard 
the injurious effects to a certain degree: Quicklime, lead 
acetate, and ferrous sulphate. Still another agent is 
“ carboligni ” (charcoal'). It possesses tbe remarkable 
property of absorbing many times its win bulk of certain 
gases, and acts, to a certain degree, as a disinfectant. 
In my laboratory I often use a charcoal quilt to cover 
fhtoal matter and the like, to avoid the emitting of any 
perceptible odour. One volume of “ oarboligni ” will 
absorb 00 volumes of ammonia, So of hydrochloric acid j 


gas, 65. of snlpbur dioxide, 65 of hydrie sulphide,. 40 of 
nitrous oxide, 35 of carbon dioxide, 9 • 4 of carbou mon¬ 
oxide, &c. Much benefit may be derived by the use of 
these agents in purifying the air, both in cold storage and 
dwellings. Such anti-putrescent substances probably exert 
their influence in one or more of the following ways :— 
They may abstract moisture from any fermentable sub¬ 
stance, or decompose tbe ferment producing the change, 
or deoxidise the ferment, or may kill tbe germ or fungi 
exciting the putrefactive change. 

The relation between certain meteorological variations of 
air and tbe condition of food products is one of great 
importance. The consideration of all influences uflecting 
or threatening to affect the food product, from the 
embryonic state in the early spring to the fully-developed 
state in the fall, within the producer's district demands vast 
study. The great change of barometric pressure and heavy 
fall of rain are factors in the production of those atmospheric 
conditions on which the products of the agriculturist depends. 
The influence of climate, i.e., the variations in temperature, 
humidity, pressure, and the electric state of the atmosphere, 
as well as the effect of these changes on the physical 
conditions, forms a more extensive field of study for the 
cold storage expert and one of highest interest as to the 
keeping powers of the product. 

There is not a season hut there exists some contending 
element of destruction to the storage product, due pri¬ 
marily to some climatic influence, such as mould, rust, 
parasite, scald, decay at surface. Therefore, the inspection 
•f fruits, vegetables, eggs, meats, and other products for 
purpose of storage demands the greatest care, particularly 
when the history of their source of supply is unknown. 
Mechanical, chemical, or bacterial injuries which may 
destroy the keeping powers of products are relatively 
frequeut, and are due not only to climatic influences, but 
also to the ignorance and simplicity of the harvester, as 
well as to undue exposure in transportation in old contami¬ 
nated cans; all of which affects the natural changes. It is 
not an uncommon occurrence to receive eggs in a state of 
decay, although the storage expert is expected by the 
owner to deliver them in Afrioa or Europe a year hence as 
fresh as from the hen. 

Formerly chemistry exercised undisputed sway over this 
gubjeot-matter of cold storage, but not now, as biology has 
won for itself a co-ordinate position ; and to develop this 
subject, I firmly believe that an intimate connection with 
the practical conditions are necessary, so that the in¬ 
vestigator may know the absolute necessities of the 
business, and fresh tasks should be set before him. 

Meeting held at the Chemists’ Club, on Friday, 
February ‘20th, 1903. 


DR. VIBGIL OOBLKNTZ IN TBit OHAIB. 


THE SCHROEDER CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(l.)-HISTOaY AND COMMERCIAL DEVELOPMENT. 

BY DB. FRANZ METER. 

In 1884 the German Patent Office granted a patent 
to Emil Haenisch and Max Schroeder on a process for 
making anhydrous liquid sulphurous acid. The inventors 
were at that time connected with the line works of Giescbes 
Krben in Upper Silesia, and thus they were aware of the 
difficulty which the disposal of the kiln gases offered to the 
German xino smelters. 

The problem of roasting the blende in such a manner 
that the gases could be utilised for the chamber process had 
already been solved by the furnace constructions of 
Hasenclever and Liebig-Eiohhorn, but the great hopes 
entertained by the sine smelters in this invention were not 
realised, as the many lead chambers built at the same time 
in connection with blende roasting plants oaueed a 
temporary over-production of sulphuric acid. Scbfjoeder 
and Haenisch thought to overcome this unfortunate 
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gitaatioa of the acid market by utilising kiln gases for 
other purposes, and the result of their efforts in this 
direction was the snlphorOus acid process. Plant for 
operating this process on a large socle was erected in 1886 
by Wilhelm Grilio in Hamborn-on-the-Rhiue, by Schle- 
snche A.-G. fllr Zinc-Hnetten-Bctrieb in Lipine. Upper 
Silesia, and by the firm of Graf Guido Henckel von 
Donnersmirck in Guidotto-Huette, Upper Silesia ; but the 
faot that the market for this product is limited was soon 
established, and the same reason which had caused the 
inventors to work out the sulphurous acid process, viz.., 
over-production, led them to invent their first process for 
mauufacturing sulphuric acid by catalysis from liquid 
anhydro-snlpburous aeid. 

In 1875 Clemens Winkler* published the results of his 
researches on the production of sulphuric acid by 
platinum-ooutact; the manufacture of fuming sulphuric 
acid by similar means was taken up by several European 
firms in competition with Stark in Bohemia, who so far had 
had the monopoly on this product. However, it was soon 
found that by the Winkler process the acid could not be 
made as cheaply as was hoped at first, the production of a 
mixture of sulphurous acid and oxygen by decomposing 
sulphuric acid by heat offering many disadvantages. 
Hacnisch and Sehroeder were in a position to manufacture 
this mixture of sulphurous acid and air cheaply, in any 
desired proportion, from their liquid sulphurous acid, and 
they induced the Badische Amlin und Soda Fabrik to try 
sulphurous acid made at Hamborn. These experiments 
were soon abandoned. Then the firm Wilhelm Grilio took 
the matter up with Uaenisch and Sehroeder, and after the 
inventors had proved in the laboratory that from a mixture 
of their sulphurous acid and air, sulphuric acid could be 
made with a high yield and good efficiency of the platinum 
used, an experimental plant for developing this invention 
was erected (see German Patent No. 42,215). As this 
process is described iu Lunge’s handbook on the Sulphuric 
Acid Industry, it will only be outlined here. 

Heavy wrought-iron tubes, 6 inches in diameter and 13 
feet in length, are filled alternately with a layer of small 
stones and tightly packed platinised asbestos, each layer 
about three inches thick. Radii tube contained about 15 
of these double layers. One end of the tube was left 
empty to serve as a pre-heater for the gas mixture. These 
tubes were put in a furnace horizontally so that the 
empty ends were placed above the grate while that part 
which contained the platinum asbestos was situated on the 
other side of the fire bridge. The temperature of the 
furnace was kept at an average of about 400° C., while 
a mixture of about 1 volume of sulphurous acid and 
3 volumes of air was forced through the tubes by means 
of a coinpresser. This machine bad two cylinders, the 
dimensions of which were in the proportion of 1 to 3. 
The suction of the smaller cylinder wa9 connected with the 
upper part of a vessel containing the liquid sulphurous acid, 
while the larger cylinder drew filtered air. The discharge 
pipes of the two cylinders were connected, and thus 
sulphurous acid and air were mixed automatically in the 
desired proportion. The anhydride formed in the tubes 
was absorbed from the cooled gas by sulphuric acid. 

The results obtained by this process were very satisfactory 
from the beginning, both as to yield and capacity, as a 
plant with five tubes bad a daily output of about two 
metric tons of anhydride at a yield of !!5 per cent, of the 
theory. Two plants out of the five installed to operate 
the process are still working with liquid sulphurous acid. 
About three years ago one of these at the alizarine works 
of Carl Neuhttu* in Ebetfeld, working with the same 
platinised asbestos which was filled in the tubes when the 
plant was started in 1890, still gives the same high yield 
of about 95 per cent, of theory. This proves that the 
catalytic action of platinum continues indefinitely if pure 
gases are used. 

In German Patent No. 42,215 the inventors claim the use 
of a higher pressure than that needed for overcoming the 
resistance in the tightly-pecked contact tubes in order to 
firi ng the mole cules of sulphuric aoid and oxygen more 
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closely together. This, however, was abandoned as soon 
as it was found that the pressure neoessary for overcoming 
the resistance of the contact material (aMttt It lb. to the 
square inoh) was sufficient to yield about 95 per oeht. Of 
the theory. 

The good results obtained in the experimental plant in 
Hamborn caused the Badische in 1887 to enter upon a 
ten years’ agreement with the owners of the patent, by 
which they obtained the right to use the process at a royalty, 
the firm Wm. Grilio binding themselves not to manufacture 
anhydride on a larger scale than 0 - 3 metrio tons per 
diem during this period. The payment of royalties was 
discontinued in May 1894, at which time the Badische 
manufactured about 10 metric tons of anhydride per day. 
Further developments of the Sehroeder process at the 
works of the Badische were described by R. Knietsch in 
a paper read before the Deutsche Chemische Gesellschaft 
(see this Journal. 1902, 172). The main improvement was 
the replacement of the pure sulphurous acid by the cheaper 
roasting gases. 

In Hamborn it was soon found that the restrictions 
in output of the plant were such that they did not allow the 
further development of the process j. hence the smtll plant 
was abandoned. When the agreement with the Badische 
expired in 1897, Sehroeder had to take up his work where 
he had left it 10 years before. Haenisch had in the mean¬ 
time parted from Sehroeder, and all further improvements 
of the process in Hamborn were carried through by Schroe- 
der in connection with the A.-G. fUr Zinc Industrie vorm. 
Wm. Grilio. 

Further iuvostigations were undertaken with a view to 
cheapen the process by utilising the roasting gases directly 
and by reducing the resistance of the contact material. 
Both requirements are fulfilled bv the contact material 
(U.S. Patents No. 636,924 and No. 638,925). In this mass 
Sehroeder replaces the insoluble bodies used heretofore a* 
carriers for the platinum, as for instance, asbestos, pumice- 
stone, burnt clay, &c., by calcined soluble salts, principally 
sulphates, in this way obtaining the following advantages ;— 

1. The contact mass is easily regenerated, hence the 
kiln-gases do not need to be purified as perfectly as if 
working with platinised insoluble vehicles. 

2. The calcined salt crusts are very porous, so that the 
contact mass made from them offers much loss resistance 
to the gases passing through them than the tightly-puoked 
asbestos used formerly. 

3. The catalytic action of the contact mass made from 
soluble salts is far superior to that of platinised insoluble 
carriers, and the contents of the platinum iu the content 
mass, which were from 8 to 10 per cent, of the weight of 
the asbestos in the old Sehroeder plants, have been decreased 
to 0* 1 per cent, without reducing the efficiency of the 
contact material. 

In working the plant, which was erected in Hamborn in 
1898, for converting the sulphurous aeid of the blende 
gases into sulphuric anhydride by means of the new contact 
mass, Sehroeder soon discovered that he could reduce the 
resistance in the system still further by increasing the area 
of the contact tubes. The furnace, therefore, waa supplied 
with tubes of 12 in. diameter instead of those of 6 in. 
diameter used in his old process. But in starting these 
tubes the yield dropped. The reason of this was found to 
be that on top of the contact man in the tubes a channel 
was formed through whioh a part of the gases passed, us 
this way offered less resistance to them than the part of the 
tubes filled with contact material. To remedy this trouble 
the tabes were placed on an incline in the furnace, but even 
then they had to be opened from time to time to fill in any 
channels which hud formed on top of the contact mast. It 
was, therefore, decided at Hamborn to replace the inclined 
tabes by an upright receptacle, and, as the increase of the 
diameter did not seem to have any bad effect upon the 
yield, a vessel of about 4 ft. in diameter was chosen, 
which the gases, pre heated in a separate apparatus, 
entered at the bottom. The walls and the top of the 
cylinder were well protected against radiation of heat. 
Nevertheless, a yield of only 85 or 90 per cent, of theory 
could he obtained by this apparatus. The reasons for this 
insufficient yield were discovered by tapping the shell of the 
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vessel and by analysing gas samples taken from tbe centre 
and from tbe surface of tbe contact mass in the vessel. In 
this way it was shown that the sulphurous acid in the gas, 
passing through tbe interior of the mass, was almost entirely 
converted into anhydride, while the gas next to the shell 
was only partly oxidised, due to the loss of heat at the walls. 
This difficulty was overcome by dividing the vessel into 
several compartments, and by placing plates of iron with a 
central hole underneath the screens that carry tbe contact 
mass. Thus the gases by passing through the compara¬ 
tively narrow bole in the partition were thoroughly mixed 
before entering a new layer of contact mass. The same 
effect was also produced by placing several shallow vessels, 
each containing only one layer of contact mass, in series, 
and mixing the gases bypassing them through the com¬ 
paratively narrow tubes connecting tbe vessels with each 
other. The pressure necessary for forcing the gases 
through the contact mass has thus been reduced to less than 
one pound per square inch, so that in many of the Scbroeder 
plants rotatory blowers are used for moving the gases 
instead of compressors. 

There is not much to be said regarding the development 
of the methods and apparatus for purifying the roasting 
gases, and for absorbing tbe sulphuric anhydride from the 
contact gases. As already stated, the regeneration of the 
contact mass is so easily done, that an absolute purification 
of the roasting gases is not aimed at. Towers of large 
diameter filled with coke and sprayed with sulphuric acid 
have been in most cases found sufficient for purifying the 
gases. In America asbestos filters are used in addition, 
especially where the ore contains large quantities of 
arsenic. These filters were patented by Geo. C. Stone, 
U.S. Pat. No. 711,187. The gases coming from the contact 
furnaces are cooled and then absorbed by passing over or 
through sulphuric acid of proper strength contained in iron 
apparatus. 

There are already 14 plants in operation with a daily 
output of about 140 metriotons of sulphurio anhydride, i.e., 
300 short tons of 66° B. acid, as well as eight designed for 
a daily production of 100 metric tons of anhydride per 
diem, in construction. 

From tbe above it will be seen that tbe process is even 
to-day an important factor in the chemical industry of the 
world. In connection with this it is of interest to note that 
the credit for the first commercial production of sulphuric 
acid by catalysis, as well as for the rapid development and 
wide distribution of the present Schroeder process is due 
to the progressive policy of a metallurgical industry whose 
interest in the matter was oonfined primarily to the utilisa¬ 
tion of a by-product. 

THE SCHROEDER CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(*.)—MANUFACTURING. 

BT OEOKQE 0. STONE. 

Although the possibility of making sulphuric anhydride 
by catalytio action has been known for many years, the 
process was of no commercial value until the discovery that 
it was essential that the gases should be free from oertain 
impurities. As the several experimenters worked with 
gas from different sources, their troubles were caused by 
different impurities, and each devised means of purification 
to suit hit individual needs. 

In 1899, Schroeder, then with the Actien Gesellscbaft 
filr Zinc Industrie vorm. Wilhelm Grillo of Hamborn, 
Germany, realising the difficulty of absolutely purifying 
the gases, patented a new contact material which accom¬ 
plishes the results with less platinum than platinised 
asbestos, and is easily and cheaply regenerated if it become 
inactive. He makes the mass by ad^pe platinum chloride 
to a solution of a soluble salt or salts, which are not acted 
on by sulphuric acid or decomposed at the maximum tem¬ 
perature of the reaction, about 600° C. The solution is 
evaporated, and the residue ignited to drive off the water of 
crystallisation and decompose the platinum chloride. The 
salt mixture is granulated and is ready for use. It is 
usually slightly nygroacopie, and should be kept from 


contact with the air. A small fraction of 1 per cent, of 
platinum in the mass is sufficient, as the porouit and granular 
salt gives the maximum of surface. After considerable 
experimenting, a plant was constructed at Hamborn which 
has given excellent results with this mass while using a 
different system of purification, and a totally different style 
of converter from any described in previous patents. 

The Badische Anilin und Sodafabrik, working with 
Spanish pyrites, finding that the arsenic in it ruined the 
contact muss very rapidly, developed a method of puri¬ 
fication, the main object of which was to remove the 
arsenic. At Hamborn, where zinc blende free from arsenic 
was used aa a acurce of sulphur, this trouble was not 
encountered, and for a loDg time Schroeder did not 
believe that arsenic interfered. He based his opinion on 
a short run made at Hamborn with gas, made in part 
from arsenical pyrites, the time not being sufficient for 
tbe arsenic to affect the contact mass. Wheu tbe Schroeder 
process was tried in America the deleterious effects of 
arseuic were soon apparent, and a method of removing 
it ftom the gas was devised. At Hamborn the ores used 
contained traces of fluorine which occasioned much trouble, 
owing to the formation of silicon tetrafluoride which pre¬ 
cipitated silica on the contact mass. A simple method was 
found of removing it from the gas, and it now causes no 
inconvenience. In addition to these two impurities, chlorine 
and hydrochloric acid caused some unsatisfactory results, 
but a means has been found for removing them. 

The effects of these three impurities are very different. 
Arsenio is the worst as it apparently combines with the 
platinum, permanently mining the mass. A contact mass 
that has been acted on for some time by gases containing 
arsenic will have a considerable portion of the platinum 
rendered soluble in hydrochloric acid. A mass that has 
been badly contaminated with arsenic can only be made fit 
for use by the removal of the latter, which is a complicated 
and troublesome process. 

Silicon tetrafluoride spoils the mass by coating it with a 
crust of silica which prevents the contact between the gas 
and platinum. The mass can be rendered uctive by the 
ordinary process of regeneration ; but it is, of course, better 
to remove the cause of the trouble. 

Chlorine and hydrochloric acid exert merely a temporary 
effect in reducing the yield, which becomes good again as 
soon as pure gas is used. 

With properly purified gas the mass retains its activity 
for a very long time ; the first plants started in America 
with proper purifying apparatus are now giving a yield of 
96 per cent, and over after more than a year’s tud without 
regenerating. When it is necessary to regenerate, the mass 
is spread on a cement floor and sprinkled with a mixture 
of dilute nitric and hydrochloric acids containing a little 
sugar, mixed to a stiff paste, allowed to stand for a couple 
ol days, heated to drive off the water and excess of acid, 
cooled and crushed, when it is ready for use. The mass is 
often slightly better after it has been regenerated thau it 
was at first. 

At present there are twenty-three Schroeder plants built 
or building, seven in Germany, two in Russia, one in 
Poland, one in Italy, two in France, one in Chili, one in 
' Mexico, two in South Africa, and six in the United States. 
Some are using blende, some pyrites, some brimstone, and 
one a low grade gold ore. Some of the orea are quite free 
from objectionable impurities, while others are very impure, 
which necessitates such different methods of purification 
that it is impossible to give more than a general description 
of them. 

Each has some form of dust catcher next to the burners 
to take out the coarse dust carried over by the gas j next 
comes a cooler in which the temperature of the gas is 
reduced to about that of tbe air, then scrubbers or washing 
towers of different kinds depending on the impurities in 
the ore ; these also serve to dry tbe gas. After the 
scrubbers come the filters, which are the most important 
part of the purifying system, as most of the arsenic, the 
selenium and other volatile impurities are removed by 
them. The dried and purified gas is drawn from tbe filters 
by a positive blower and forced tbrougb the preheaters, 
in which it is heated to between 800° and 400° O., when it 
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immediately enters the converter. Contrary to the 
experience of the others it is found that, with the Schroeder 
contact mass, there is no necessity of using any means 
of regulating the temperature. The sectional converters 
have given excellent results with vessels large enough 
to give a production of 10 tons of 66° acid a day. From 
the converter the gas passes to a cooler in which it 
is cooled to about 50° C., or slightly above the freesing 
point of sulphuric anhydride; it then goes through the 
absorbing system, which consists of various forms of tanks 
and towers in which it is brought into intimate contact with 
a large surface of acid. The style of absorbers varies in 
almost every plant j the efficiency of all the forms tried is 
good, in fact almost every form of absorber that brings the 
gas in contact with a large surface of moderately cool acid 
works well. The absorption is practically perfect. When 
the temperature and supply of acid are correct, no vapour 
can be seen at the escape pipe. The regulation of the acid 
supply to the absorbers is very simple and once set requires 
very little attention. 

Where only acid of less strength than monohydrste 
(HjS 0 4 ) is to be made some form of scrubber tower is the 
simplest aud best absorber ; if fuming acid is desired 
horizontal cylinders are most satisfactory ; these are best 
followed by a tower to absorb the last traces of the 
anhydride. Acid up to about 40 per cent, of froe sulphuric 
abydride can he made in the absorbers. If stronger acid 
is required it must be made by distillation. 

The tests regularly made in connection with the process 
are, first, the usual analyses of ore and cinders ; second, 
the determination of the sulphurous anhydride in the 
entering and exit gases to determine the efficiency of the 
operation j this is done by the Reich test which is very 
simple, and is made by one of the workmen every hour; 
third, the test of the purity of the gas; the simplest and 
most certain test we have for this is to blow a small current 
of the gas continuously through a calcium chloride tube 
filled with absorbent cotton; if the gas is properly purified, 
there will be no deposit on, or discoloration of, the cotton 
in several weeks. 

The conversion is good and uniform; at one plant for a 
month’s run the highest day was 97'76 per cent., the 
lowest 94’47, and the average 96*68. At another plant 
the lowest single determination in a 77 days’ run was 
91 • 48 per cent., the highest 97*43, and the average 95 - 39. 
Another converter was added in the latter part of 
November, which about doubled "the capacity. While 
working with this, the average conversion to the time this 
was written (a 66 days’ run) was 96'08 per cent. The 
entire time lost by stops from all causes during the 66 days 
was 60 hours, 8} hours being due to the shutting down 
of another works which supplied the acid plant with power; 
17| hours were required to remove some absorbers which 
were not needed, making the total stops due to the plant 
and process 39} hours. 

For many months the stops at this plant from all causes 
have not exceeded 20 hours in any one month. The exact 
records for the other irorks are not available, but it seems 
that their record must be nearly or quite as good. 

The conversion seems to be independent of the per¬ 
centage of sulphur dioxide in the gas within the limits 
obtainable with any of the burners tried. In the 77 days’ 
run mentioned above, the conversion with gas containing 
from 3 to 4 per cent, of sulphur dioxide was 95*75 per 
cent., with 4 to 5 per cent, gas 95’92, with 5 to 6 per cent, 
gas 95'88, 6 to 7, 95-12. The gas conld not be kept above 
7 per cent, for long enough to obtain reliable reeults, but 
it is hoped to continue the experiments later at a small 
plant now building at Falmerton, Pa. 

It is very difficult to determine accurately the proportion 
which the acid made bears to the sulphur burned, as it is 
necessary to determine the exact composition and quantity 
of the acid in each of the numerous absorbers and tanks 
w the system at the beginning and end of the run. The 
sampling of the oontents of the horizontal absorbers is 
particularly difficult, as the acid in the upper part is hot, 
and stronger than the cooler aeid below it. Figures could 
only be obtained accurately for a run of one month at one 
plant | in this ease the sulphur in the acid made and 


absorbed was 95*01 per cent, of the sulphur burned. The 
comparison of the amount of acid shipped during con¬ 
siderable periods with the sulphur burned at this and other 
plants confirms these figures. , 

The cost of the plant is less than that of a chamber and 
concentrating plant of equal capacity. 

The advantage of the contact process is greater the ' 
stronger the acid made, the cost being the same per unit ! 
of sulphur for all strengths. For aeid stronger than 60° B. j 
it is cheaper than chambers ; but for 50°, and perhaps for I 
60° B., it has at present but little, if any, advantage. 

Considering that an experience of only about three years 
with the Schroeder process has brought it to the point 
where it is more economical than chambers for the pro¬ 
duction of strong acid, it does not seem too much to expect 
that before loDg it will be able to compete with them 
successfully in the manufacture of the weaker acids as 
well. 

One application of the process that promises to be of 
great importance is its use in connection with chamber 
plants to make strong aeid, in place of concentrating in 
the usual manner. A plant is now being built for this 
purpose, and there is every reason to believe that It will 
show a marked economy, both in first cost, and in operating 
expenses. 

No other contact process seems to have been tried under 
such varied conditions as the Schroeder. So far it has in 
every case succeeded in overcoming the difficulties it has 
met, and all the plants in which it has been tried are now 
working successfully. 

THE SCHROEDER CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(S.)-EXPERIMENTAL INVESTIGATIONS AND 
OBSERVATIONS. 

BY DR. CHARLES L. REESE. 

Although this process, from a chemical point of view, is 
an extremely simple one, yet the theory still remains a 
mystery, shrouded in the word “ Catalysis.” Another 
expression, sometimes used for the purpose of partially 
explaining the reaction, is “ Contact Process,” although I 
have never been able to satisfy myself that the acceleration 
of the reaction between sulphur dioxide and oxygen is 
accomplished by simple surface action. 

After the very exhaustive paper read by Dr. R. Knietsch 
before the German Chemical Society in 1901, I shall 
confine myself to presenting the results of observations and 
experiments, most of which were made before Dr. Knictsch’s 
paper appeared. 

Purity of the Gas— It is essential, for the continuous 
operation of the process, that the burner gas should be 
purified as far as possible, and that certain impurities be 
entirely absent. 

The effcot of the presence of the following substances 
in the gas on the efficiency of the contact mass has been 
observed:— 

Water, carbon dioxido, carbonic oxide, sulphur, hydro¬ 
chloric acid, chlorine, silicon tetrafluoride, arsenic, and lead. 
Some of these tests were carried out on a laboratory scale, 
with an apparatus which is practically a reproduction of the 
plant on a large scale, using a mixture of sulphur dioxide 
and air instead of burner gas; in some, the same apparatus 
was used with gas produced by burning pyrites. 

Water. —It was thought at one time to be essential that 
the gases should be dried by sulphuric aoid not weaker 
than 60° B., but this was found to be an error, in that 
the gases could be saturated with moisture, by passing 
them through water before introduction into the contact 
mass, without affecting the conversion in any way. Fuming 
sulphuric acid was produced, but, of course, such a proce¬ 
dure could not be carried out on a manufacturing scale, 
where it is necessary to use iron pipes. 

Carbon dioxide had no effect whatever when introduced 
into the gas, as was to be expected, but I was surprised to 
find that Carbonic oxide also had no deleterious effect 
in spite of its reducing properties. On one occasion th 
conversion in a certain plant ceased altogether, and we were 
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at a Ioh to know the cause. We, however, soon found that 
gome coal had got mixed with the pyrites in the burner*. 
In this oase there was carbon dioxide and, possibly, oarbouic 
oxide present, but there was evidently also a lack of 
oxygen, and when the coal was consumed, conversion 
began again. 

Sulphur will, at times, find its way through two or even 
three scrubbing towers, and, before the filtering system was 
adopted, it became necessary to determine whether the 
presence of sulphur in the gas would effect the catalytic 
notion of the contact material. Experiments were carried 
out to determine this point. It was desirable to introduce 
aulphur into the gas in as finely divided a condition as 
possible. This was accomplished by introducing hydrogen 
sulphide into the gas. When hydrogen sulphide is mixed 
with sulphur dioxide the reaction between these two gases 
takes plaoe, producing sulphur and water, and sulphur wag 
thus introduced into the muss. It was found that on 
discontinuing the introduction of hydrogen sulphide, the 
conversion continued to be normal, and the sulphur was 
simply carried through the tube. This experiment was 
repeated a number of times with the same result, showing 
that the presence of sulphur does not affect the reaction. 
Of course, hydrogen sulphide would affect it, in that it 
would reduce the sulphur dioxide. 

The above substances do not affect tlie reaction of the 
contact mass, but hydrochloric acid, chlorine, silicon tetra- 
fiuoride, arsenic, and lead do seem to affect it in two 
distinct ways : first, by their mere preseuce in the gas, 
and only when present in the gas ; and second, affecting the 
catalytic property of the contact material. In the first case 
we have hydrochloric acid, chlorine, and silicon tetrafluorido. 
In the second we have arsenic and lead. 

When hydrochloric acid gas is introduced, the effect is 
instantaneous, reducing the conversion from 98 • 5 per cent, 
to 42 per cent.; but when the hydrochloric acid is dis¬ 
continued, and air passed through for a while to displace 
the hydrochloric acid, the conversion becomes normal in a 
short time. This is shown in Fig. 1. 

The presence of chlorine in the gas seems to have an 
effect similar to that of hydrochloric acid, although not so 
intense, as will be seen in Fig. 1 by comparing the chlorine 
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Effect of As. . 

A.—A8,0, put in entranoe of tube. 
B-—■HOI passed in for 50 minutes. 
O.-Air „ „ 15 

D. —Resumed, passing SO,. 

Effect of HCl. — —— 

E. —HOI introduced continuously. 

F. —Air passed in for SO minutes. 

G. —Resumed, passing SO,. 

H. —Trace of HOI in exit. 


Effect of Dry Cl . 

I. —Dry Cl introduced continuously. 

J. —Cl disconnected. 

Effect of SiFi. — •—•— 

K. —Si F, introduced for 2 minutes. 

I,.— „ „ 1 minute. 

M. — „ 3 minutes. 

N. - „ 5 „ 


with hydrochloric acid curve. In both cas'fs the dry chlorine 
or the hydrochloric acid was introduced, until a minimum 
yield was obtained, which, in the case of the hydrochloric 
acid, was about 43 per cent., and that of the chlorine about 
57 per cent. After disconnecting the chlorine and hydro¬ 
chloric aoid, air was passed through, and then the operation 


continued at the tame temperature. As will be seen by 
the curve, the percentage conversion gradually rose again 
to the normal. Although at one point the gas showed a 
trace of hydrochloric acid, the conversion amounted to 
94 per cent. 

The introduction of a small amount of silicon tetra- 
fluoride causeu the conversion to drop immediately, but 
on discontinuing the silicon tetrafluoride, the conversion 
rose in a few minutes to normal. This was repeated a 
number of times, and a few minutes after the silioon 
tetrafluoride was disconnected, the conversion rose again 
to normal. In each case undoubtedly some silica was 
deposited on the contact mass, but most of it passed 
through the tube, as was made evident by the fact that 
silica separated out when the gas came in contaot with the 
water solution used in testing the exit gas. Of course a 
minute quantity of silicon tetrafluoride in the gas would 
gradually deposit silica on the contact mass, and eventually 
cover the catalytic agent, so as to reader it inactive j but 
when contact mass is so affected, it can be easily rendered 
active by simply removing it from the converter, and 
putting it back again. The handling will be sufficient to 
expose new surfaces. 

The injurious effect of arsenic ou the contact mass is 
extremely marked, as is shown in the curve in Fig. 1. 
Arsenious acid was placed in the front end of the tube, 
heated, and carried in to the contact tube by the flow 
of gas. The effect of the arsenic was to reduce the con¬ 
version absolutely to zero, owing to the large amount 
introduced, but after 40 minutes it rose again to 40 per 
cent. At this point hydrochloric acid was introduced for 
50 minutes to remove the arsenic, and then air drawn 
through for 15 minutes more. The process was then 
continued, and the conversion rose to 96 • 5 per cent. 
Several attempts were made to find a simple means of 
removing arsenic from the contact mass, and at first 
chlorine was used for this purpose. The mass was placed 
in a tube, heated, and chlorine passed through. This did 
remove some of the arsenic, but did not regenerate the 
mass satisfactorily. A very interesting observation, how¬ 
ever, was made daring this experiment, it was found tnat 
the chlorine carried over platinum to the exit end of the 
tube, and deposited it in the form of chloride. This was 
done at a temperature of 400°—450°. 

It was found in attempting to regenerate or remove 
arsenic, that hydrochloric acid mixed with the 
reducing sulphurous gas was much more efficient, as 
is shown by the curve above referred to, all arsenic 
having been removed. 

It is well known that, when platinum is heated 
in the presence of lead or lead salts, lead combines 
with the platinnm either to form an alloy or a com¬ 
pound, and this combination of lead with plutioum 
undoubtedly destroys the catalytic property of 
platinum. The effect of lead, however, was not 
determined in the regular way, but can be shown 
very readily by one or two simple experiments. 

1 1 is well known that w^en a platinum spiral is 
heated in a gas flame, the gas turned off for a few 
moments and on again, the spiral will reignite the 
gas. A small piece of contact mass will do the 
same, but if either is moistened with a very small 
quantity of lead acetate and tbeu ignited, it will lose 
this property of reigniting gas, unless it is heated 
sufficiently long to volatilise the lead. A similar 
experiment will show in a rough way the effect of 
arsenic on contact mass, or on a platinum spiral. 

The principal impurities which I have found in 
burner gases have been arsenic, lead sulphate, silicon 
tetrafluoride, hydrochloric acid,sulphur, and selenium. 
(I have not tested the effect of selenium or tellurium 
on the catalytic aotion of platinum.) All burner 
gases carry a mist which makes them visible, and 
which undoubtedly consists of finely-divided particles of 
sulphuric acid. This is extremely difficult to condense 
and separate from the gas. These particles also carry such 
impurities as arsenic, lead sulphate, sulphur, and selenium. 
They cannot be separated by scrubbing, either with water or 
sulphuric acid, but contrary to Ur. Knietsoh’s opinion, they 
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CM Oil be removed by pairing the gases through several 
lavers of filtering material. After the filtering material 
becomes wet with the acid which is oondensed in its inter¬ 
stices the gas will pass out so free from solid or liquid 
impurities that a beam of sunlight from a lens cannot be 
seen when passed through a vessel containing the gas. 
When gas is purified to such an extent the contact mass 
will last indefinitely. Another simple test which shows the 
purity of the gas is to allow it to pass continuously through 
a tube containing absorbent ootton, when any acid or other 
impurity can be seen after a short time deposited on the 
cotton. 

Temperature .—A series of experiments were conducted 
for the purpose of determining the most suitable tempera¬ 
ture to which the gases should be hoated, and at which the 
highest conversion could be obtained with the Schroeder 
contact material, and also to determine between what 
limits of temperature the process could be carried on 
commercially. 

The results of these experiments are expressed iu the 
accompanying curve (Fig. 2), in which it will be seeu that 
the most suitable temperature is about 425° C„ hut that 
there is very little variation between the results obtained at 
a temperature varying from 400° to 435°. Above and below 
these temperatures the percentage conversion drops at such 
a rate as to form a regular curve. The reaction starts at 
between 330° and 340° C. My experience in testing 
impaired contact mass is that a higher temperature is 
required to start the reaction, and that this whole curve 
rises uniformly as to temperature. In fact, contact mass 
which has been very badly contaminated with arsenic and 
lead can be forced to act by raising the temperature up to 
about 530°, and, although the impurities are still in the gas, 

Fig. 2. 



the conversion can be held up to between 85 per cent, and 
90 per cent. 


Although it seems to be necessary to control the tempera- 
“re, m such processes as those in which platinised asbestos 
° y °° olin S> no *“oh cooling is necessary with the 
oenroeder contact mass when used m sectional converters, 
„ “ r I* 1 ® 1 resulting from radiation. It is simply 
to preheat the gas to about 400“ C., and the 
converters do the rest. 

observations of the temperatures in the various 
a of 0De °* ‘be converter* are very interesting, and 
is f where the major part of the conversion 

“ ukm * P ,ace - The figure* are plotted in fbnr curves 


(Fig. 3), the ordinates of which represent temperatures, 
and abscissae, time. It will be noted that the lower ourve 
represents the temperature of the gas entering the converter) 
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No. 1, the temperature of the gas leaving the first section | 
No. 2, the temperature of the gas leaving the second section i 
and No. 3, the temperature of that leaving the third section. 
(It is to be regretted that there was no thermometer in 
the top of the fourth section.) 

It will be noted that there is a rise of more than 100° C. 
in the first section, due to the heat of the reaction, and 
that the temperature gradually falls as it enters the succes¬ 
sive upper sections, leaving the converter at a temperature 
below that at which it eutered. About 85 to90 per cent, of 
the conversion takes place in the first section. 

These curves I designate as normal curves. This par¬ 
ticular set of observations were made several months after 
the converter had been put into commission, the readings 
having been taken with a new set of thermometers. 

According to Dr. Knietsch’s figures, it is possible that 
some dissociation takes place in the lower section, owiDg 
to the very high temperature attained, but as the tempera¬ 
ture naturally falls as the gas passes through the upper 
sections of the converter to a temperature lower than the 
dissociating point of sulphur trioxide, any dissociation 
which takes place in the lower part of the converter will be 
cured for in the upper sections. 

In the early days it was observed that as the contact, 
mass in the lower seotion became contaminated, the maxi¬ 
mum temperature rose to the second section, and so on, till 
the converter either refused to act, or was forced by raising 
the temperature in the preheaters to that represented by the 
maximum temperature under normal conditions. 

The series of curves in Fig. 4 represent the temperature 
under abnormal working. 


Fio. 4. 



They represent a period of five days’ running. It wU b» 
seen that on the first two days, with a conversion of 
98-5 per cent., the preheating temperature was about 
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normal, bat the maximum temperature was reached in the 
■eeond section rather than the first, but that some work 
was still being done in the $rst section. At the end of the 
second day the first section ceased acting, and it became 
necessary to raise the preheating temperature so as to bring 
the heat up to the second section when that again became 
more active, and the conversion was brought up to 94 per 
cent. 

Absorption .—When sulphur trioxide is allowed to pass 
over or through water, it is not absorbed as completely as 
one would expect from the known avidity of sulphuric 
anhydride for water. Experiments have shown that when 
snlphnr trioxide is passed over water, the rate of absorption 
iucreases as the strength of the sulphuric acid formed 
increases, until that strength reaches a point where its 
vapour tension is practically reduced to zero. In other 
words, the completeness of absorption increases as the 
vapour tension decreases, and when the acid in the system 


has practically no vapour tension at the temperature of 
operation, the absorption will be so perfect that the waste 
gas will be iuvisible. 

If there is any acid in the absorbing system which has a 
vapour tension, sulphurio anhydride will unite with it, 
forming minute globules of sulphurio acid, which appear in 
the form of a cloud or mist, and when in this form it caDnot 
be absorbed or condensed by acid of any strength, or even 
hy alkali, satisfactorily. The only means by which I have 
been able to condense it is by forcing it through several 
layers of wet asbestos or cotton wool. 

This fact can be readily demonstrated by the following 
experiment: pass dry gas containing sulphuric anhydride 
through strong sulphuric acid, and then weak acid, and no 
fumes will be visible, but if you pass the gas first through 
weak sulphurio acid, copious fumes will be formed, which 
will pass through any number of bottles of strong sulphurio 
acid. 
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L—PLANT, APPARATUS, AND MACHINERY. 

Safety- Valve for Autoclaves. Report by the Actien-Ges. 
fftr Anilin-Fabrikation. Chem. Ind., 1903, 26 , [4], 89. 
The device consists of the portion A, which is screwed on 
to the autoclave and is provided with the flat teat B for 



the valve C, which fits 
loosely.over it in the form 
of a cap. This cap contains 
a plate of soft metal, eg. 
lead, for the purpose of 
closing the hole. The valve 
i« loaded by means of the 
lever F, which is fixed to, 
but free to turn on, the 


spindle D, and is counter-balanced by the weight E. In 
order to prevent the lever from turning right over, it is 
provided with the projection G at its lower end. The cap C 
lies loosely under the lever, so that the pressure is distri¬ 
buted uniformly over the whole of the plate of soft metal. 
The portion of the cap upon which the lever presses is placed 
somewhat lower than the plate of soft metal, so that, if the 
valve be opened when in use, the cap subsequently returns 
to its position of stable equilibrium, and the pla;c is forced 
back into its original place. The valve being in the form 
of a cap, Bpirting-out of the material in the autoclave is 
prevented.—A. S. 


English Patents. 

Centrifugal Machines. G. Pott, J. H. Cassels, D. Y. 
Cassels, R. Williamson, and A. M. Stuart, all of Mother- 
well, Lanarkshire. Eng. Pat. 19,069, Aug. 30, 1902 . 

In self-balancing centrifugal machines of the Weston 
type, the step-bearing is fitted overhead, the bearing being 
formed between the upper end of a hollow stationary 
spindle and that of a central spindle, whioh is secured at 
its lower end to the outer revolving spindle carrying the 
basket. A easing enclosing the bearing is adapted to how 
the lubricant.—R. A. 



































March 31. U03-J 


JOURNAL AND PATENT LITERATURE..— Cl. L & II. 


3S5 


Volatile Liquid *« Receptacle. for Containing and Ad- 

miniliering -. C. L. ana T. H. Oebauer and H. A. 

Haring, nil of Cleveland, Ohio. Eng. Fat. 88,862, 
Oct. 14. 1908. 

A RECKrTACLB for uh with liqnida which are volatile at 
the heat of the hand. It consists of a main body with a 
capillary exit tube leading into an expansion chamber, 
with which is conr.eoted a nozzle with a capillary exit 
larger than the first capillary. This noztle is controlled by 
a valve, so that, when the valve is closed, no liquid cnn 
escape, and, when fully open, a continuous stream of liquid 
may be obtained. By using an intermediate position of 
the valve, a spray of liquid results. The nozzle is supplied 
with a filtering substance (,e.g., cotton wool) to prevent any 
solid particles entering the apparatus. —T. F. B. 

Heat-exchanging Apparatus. O. Guttmann, London. 

Eng. Fat. 22,571, Oct. 16, 1902. 

The apparatus, intended for condensing, vaporising, or 
attemperating purposes, consists essentially of an arrange¬ 
ment of rimmed plates, including “ receiving ” plates for 
the reception of the fluid, gas, or vapour to be operated 
upon, between each pair of which a “ covering " plate is 
interposed for the circulation of a cooling or heating 
medium, the plates communicating with each other alter¬ 
nately by means of corresponding slots or passages. 
Perforated partitions or projections are provided to the 
“ receiving” plates, to maintain a definite layer of liquid in 
them. The combination as a whole, forms circuitous or 
zigzag circulating passages for the liquid or gas treated 
and lor the heatiug or cooling medium.—E. S. 


French Patent, 

Hydroextractor; Continuous ——, coiled “ Essortnte 
Noel." Soo. Marcbdvilie-Dagain et Cie. Addition, dated 
May 13, 1908, to Fr. Pat. 291,013, duly So, 1899. 

The pan revolves on a horizontal axis, and a sooop is 
arranged to remove the inner layer of material, by being 
traversed parallel to the axis near the top of the pan. The 
addition relates to the meohaoical arrangements for 
| obtaining this double movement.—J. W. H. 


II.—FUEL, GAS. AND LIGHT. 

Lignites; Fuel Value of North Dakota -. F. A. 

Wilder. Eng. and Mining J., 1903, 75 , [6], 289. 

The lignite as it occurs in the mine oontains 30—35 per 
cent, of moisture i samples analysed in the laboratory gave 
from 17 to 30 per cent. The dried lignite contains, on the 
average, 51'5 per cent, of fixed carbon, 85'68 per ceDt. of 
volatile matter, 8-5 per cent, of ash, and 0-7 per eent. of 
sulphur. When the lignite is not mixed with olay, the ash 
is grey and soft like that from wood, and forms no 
clinkers. At the present time, the whole of the lignite is 
sent from the mine in the “ green ” or undried state. On 
drying, it breaks into small pieces, but, provided suitable 
devices for burning it are used, the fuel value is not 
lessened. The fine, dry lignite appears to be especially 
adapted for use in automatic stokers. In the following 
table, a comparison of the lignite with Youghiogheney coal 
as fuel for locomotive engines, is shown:— 


Distillation; Separation by -, of Materials having 

Different Boiling Points. A. G. Bloxarn, London. 
From the Oesterreichiseher Verein fttr Chemisohe und 
Metallurgiache I’roduktion, Aussig, Bohemia. Eng. l’at. 
26,595, Dec. 3, 1902. 

In the separation, by distillation, of liquids or fused volatile 
solids having different boiling points, either the liquid 
formed from the condensed mixture of vapours, or the 
liquid itself to be distilled, is scattered in fine drops in a 
chamber directly united to the still and traversed by the 
vapour therefrom. The counter-current principle may also 
he employed.—R. A. 


United States Patents. 

Boiler Compound. J. Loudenslager, Tiffin, Ohio. 

U.S. Fat. 720,267, Feb. 10, 1908. 

The preparation consists of a combination of “ catechu, 
potash, soda-ash, aud German salts.”—E. S. 


Furnace. [ Steam Generators, $-c.] G. W. Lyon, 
Chicago, 111. U.s. Pat. 720,370, Feb. 10,1903. 

Tub grate and combustion chamber of the furnace aro 
annular, with heating surfaces on each side, the grate being 
capable of rotation and being fed with fuel by an automatic 
conveyor. For steam generation, the grate and combustion 
chamber are enclosed between concentric water chambers, 
which are connected by a series of spirally-arranged water- 
circulating tubes bridging the combustion-chamber, a series 
or plates supported on these tubes forming a continuous 
spiral smoke-flue, which has its path of eduction in the 
direction as that of the movement of the grate. 
By the rotation of the grate, a progressive relative move¬ 
ment between the grate and the fuel feed-inlet is effected, 
so that the combustion is caused to advance progressively 

from the point of feed.—R. A. 


Condenser. T. II. Eynon, Philadelphia, Assignor to 
fcynon-Evans Manufacturing Co., Pennsylvania. U.S. 
Pat. 720,908, Feb. 17, 1902. 


vi C ° ■ D * et “““Prises a steam-chamber hav: 
uitable inlet, a collecting ; 1 ijmber in the upper port 
* waterway in oommuni 
a passage with the said upper portion, the pi 

withdraw rtf* thron < th . the condenser meting by end 
withdraw the Don-condensed gates from the tteam-eha 


—R. A. 




Date of tost. 

Duration of tost .. 

Average temperature of feed 

wn ter. 

Pounds of coal burned. 

Pounds or combustible. 

Per cent, of ash. 

Pounds of coal burned per sq. 

ft. of grate per hour. 

Total water evaporated at tem- 

peraturo of feed. 

Water evaporated in lb., per 

lb. of coal. 

Water evaporated in lb., per 

lb. of combustible. 

Temperature of flue gases.... 
Value of coal. 


Aug. 8,1804 
7 lira. 30 min*. 

74° P. 

1,400 

1,248 

11*21 

8*28 

8,837 lb. 

0*812 

7*1 

510° P. 

1*00 


Lignite. 


Aug. 8,1804 
8 hr*. 

74° P. 
8,370 
3,170 
0*68 

18*72 

14,157 lb. 

4*2 

4*48 

510° P. * 
0*605 


The boiler was 6 ft. in diameter by 16 ft. long, with 80 
4j-in. flues ; the grate surface was 4 ft. 5 ins. by 5 ft. 

The coal had been three days out of the mine. 

Another test, made at the electric light plant at Fargo, 


gave the following results 

Duration of test . 12 hours 

Boilers used. Two 72-18 

tubular ; one200-h.j 
Heine water-tube. 

Total heating surface. 4.823 sq. ft. 

Total grate surfaoe ... 88 sq. ft. 

Average steam pressure. 83 lb. 

Average temperature of feed water. 140° P. 

Total weight of coal fired . 20,400 lb. 

Total ccst of coal. 54'32 dol*. 

Total weight of water pumped into boilers, 

and apparently evaporated. 97,5001b. 

Equivalent evaporation from and at 212° P. .. 4'1 lb. 

Water evaporated per lb. of coal from average 

pressure and temperature. 3’7 lb. 

Coal burned per sq. ft. of grate surface per 

hour. 25 lb. 

Per oent. of moisture in coal... 30 per cent. 

Per cent, of refuse in coal. Si per cent. 


Time of teat, from 4.0 p.m. to 4.0 a.m., Jan. 0,1901. 

-A. S. 

Recovery Coke-Oven in Germany / Proyrest <j the —— 

J. of Gas Lighting, 1903, 81 , [2074], 356. 

Th* now Otto-HUgenstock coke-oven, about 14,000 of 
which are already in use in Germany, and which is being 
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introduced into England and America, ie *tat«d to gire a i 
yield of about 15 per cent, more than the old form of oven, ! 
whilst the coke is also of better quality. The oteo* are j 
walled chambers, 38 ft. long, 6 ft. 3 ins. high, and 1 ft. 8 ins. I 
wide, the small width rendering possible a more regular I 
distribution of the heat. The product, of distillation are 
drawn from the main oulet pipe into condensers and 
washers, where the tar and ammonia are separated, and 
the gas, which contains only a small proportion of nitrogen, 
then passes through a pipe beneath the aroh of the oven, 
and afterwards through branch pipes to the various Bnnseu 
burners. The air necessary for combustion is drawn from 
the arch of the oven, where it has previously been heated 
to 400° C., and the flames pass first into the bottom passages, 
then around the side walls of the chambers, through the 
upper passages above the chambers, and 07 er the fire¬ 
bridge, downwards, into conduits beneath the chambers, 
attd thence into the flue. A temperature of 1380°— 1460’ C. 
prevails in the lower horizontal bottom passages, of 1245° C. 

In the vertical passages, and of 1200° U. in the upper part 
of the chamber. The ovens are charged from above, and ; 
mechanical arrangements are fitted on one side of the oven ! 
for the removal of the coke. The yiold is said to be 32 tons j 
of metallurgical coke per week per oven. The tar is stated 
to be particularly rich in benzene hydrocarbons. (See also 
Eng. Pats. 6857 of 1896, 22,120 of 1897, and 19,757 of 
1899 j this Journal, 1897, 321 ; 1898, 35 ; 1899, lllo.) 

—A. S. 

Explosion i Influence of Pressure on the Transmission of 

■’ — *'» Gases. A. de Hemptinne. Bull. Acad. Boy. 

Belgique, 1902, 761—775. Chem. Ceutr., 19U3, 1, [9], 
490. ’ L J 

Gases and vapours were mixed with tho requisite proportion ! 
of oxygen for complete combustion, and these mixtures 
were diluted until an eleotrlc spark or a wire electrically 
heated to incandescence, no louger caused an explosion. ! 
The minimum pressures in millimetres of mercury are not 
constant for auy one gas, but the following are the average 
values 


By Spark. 


By Incan¬ 
descent Wire. 


Hydrogpn. 

Oarbo.i monoxide. 
Methyl alcohol ... 

Bthyl alcohol. 

Ether. 

Benaone. 

Aoetylone. 

Carbon bisulphide 


35 

102 

58 

145 

45 

145 

40 

125 

35 

125 

25 

105 

13 

45 

12 

14 


Endothermic compounds explode at lower pressures than 
exothermic compounds. Apart from the ease of hydrogen, 1 
the pressures at whioh an explosion is caused by an incan¬ 
descent wire are proportional to those at which an explosion 
is produced by an electric spark. The author made experi¬ 
ments to ascertain whether under increased pressure 
reactions could be effected by sparks whioh fail at the 
ordinary pressure. It was found, however, that even under 
strong pressure, the formation of ammonia and hydrocyanic 
acid oould not be effeeted by sparks in mixtures of nitrogen 
and “ ammonia,” and of nitrogen and acetvlene respectively. 

—A. S. 

Natural-Gas in Austria. O. Stephani. Petroleum Bev. 
and Mining News, 1903, 8, [807], 168. 

The results of the examination of a natural gas from Weis 
in Austria are shown in the following table. The figures in 
col. ). are the average of a number of analyses, whilst those 
in ool. II. represent the result of one analysis. 


— 

1 . 

11 . 


85*60 

S‘80 

S'OO 

O'70 

8'*5 

80*46 

6*80 

3*80 

0*60 

1*45 

" Heavy hydrocarbon". 

Hydrogen. 




—A. S. 


Cyanogen-Extraction Process i Practical Results of Bueb’s 

-, at MarimHorf Gas Works. E. Drory. J. f. Gag. 

bsleucht., 4(J, [8], 143—144. 

Each unit of plant at the Marieodorf works comprises an 
exhauster, one Drory tar-washer, one naphthalene standard 
washer, one cyanogen standard waiher, two Bentter con¬ 
densers, and one ammonia scrubber. The cyanogen 
recovered, amounts to 3-56 kilos, of Prussian blue, equal 
to 5-25 kilos, of potassium ferrooyanlde per 1,000 cubic 
metres of gas, approximately equal proportions of English 
and Silesian coals being carbonised. Not less than 96 per 
cent, of the cyanogen present is absorbed by the wssher. 
The ammonia, free and combined, retained by the cyanide 
mud, amounts to 28-1 per cent, of the total quantity of 
ammonia produced in the works ; and about 10 per cent, of 
the sulphuretted hydrogen (inclusive of that combined with 
ammonia) is similarly retained. Owing to the cooling of 
the gas on passing through the plant mentioned above, and 
the continuous wetting of the condensers with weak gas 
liquor, it is found that the condensers and ammonia scrubber 
can deal with 50 per cent, more gas than usual. The 
cyanide mud is sold without further treatment, allowance 
being made in the price tor the ammonia present. 

The main advantage of Bueb’s process over that of 
absorption by the oxide in tho purifiers, rests upon the 
almost complete removal of the cyanogen. This enables 
the oxide to absorb sulphuretted hydrogen more effectively, 
and it also preventa the damage often caused to gas-meters, 
gas-holders, &c., by gas containing cyanogen.—H. B. 


Alcohol; The Power Use of -, in Austria . Engineer, 

March 6, 1903, 240. 

Experiments as to the value of denatured alcohol as a fuel 
have recently been carried out in one of the official 
laboratories of Austria on behalf of the Minister of 
Commerce. 90 pet cent, alcohol huving a calorific value of 
4,900 calories per litre was compared with regard to its 
value for motive purposes with petroleum spirit, of 
sp- gr. O' 7, having a calorific value of 7,700 calories per 
litre. Two nominal 8-b.p. engines were used, and the con¬ 
sumption per horse-power hour was : alcohol, 373'i grms., 
or an efficiency of 28 per cent, j petroleum spirit, 340 grins., 
or an efficiency of 16’ft per cent. 

In a vapour lamp consuming 20S grms. per hour at full 
power and 87 grms. when turned down, 83 grms. or 
0-04 litre of 90 per cent, alcohol, was required to heat 
1 litre of water to boitiug. In illuminating lamps pro¬ 
vided with wicks and developing 38 candle-power, the 
consumption of 90 per cent, alcohol was 24 grms. per 
10 candle-hours j whilst in gravity lamps without wicks 
and developing 50 candle-power, the amount of aluohul 
consumed was 16 grms. per 10 candle-hours. 

As the result of tests made on behalf of the Ministry of 
Finance, it has been recommended that cheap denatuied 
spirit, specially suitable for motors, he prepared by mixing 
100 litres of alcohol with 5 litres of petroleum spirit or 
benzol, 0*5 litre of pyridine or some heavy oil containing 
ketones, and O'2 grm. of Methyl Violet in alcoholic solution 
as a means of identification. The cost of the denaturing 
medium is only 35 heller—90 if pyridine is employed— 
instead of 2 • 56 kronen when the ordinary process is adopted. 

—A. S. 


Coal in Pyrites / Determination of ——. F. P. Treadwell 
and A. A. Kooh. XXIII., page 383. * 

English Patents. 

Coke Ovens; Impts. in -. B. Bruuck, Dortmund, 

Germany. Eng. Pat. 28,868, Dec. 28, 1902. 

To obviate the necessity for renewing the whole of the 
brickwork on the flue side when the portion on the chamber 
side has become damaged in work, the walls ate faced with 
a layer of briok on the chamber side. This also diminishes 
the chances of leakage from the chamber, and thus improves 
the yield of coke and hy-prodnets as well as the purity of 
the distillation gases.—C. S. 
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Go* Furnaces i Regenerative -F. Siemens, West¬ 

minster. Kng. Pst. 770, Jia. 10,1902. 

To enable the generator to supply gas of high temperature, 
which wonld destroy the metal valves usually employed 
for admitting the gas to the fbraace, the valve Is made of a 
thin hollow metal vessel, of spherical or other suitable form, 
titled with water, the volume of water beiog large relatively 
to the weight of the metal of which the valve is composed. 
Means are provided for keeping the latter filled with 
water. 

Instead of working the produoer at a high temperature 
and employing these water-cooled valves, the producer may 
be worked at the usual low temperature with valves of the 
ordinary type; but in this case one or more openings are 
made in the flue walls near to the furnace chamber, so that 
portions of the hot air and gas-streams may mix, and by 
their combustion raise the temperature of the main body of 
gaa or air before these reach the furnace chamber.—H. B. 

Acetylene Gas Automatic Generator. J. Bartlett, Totten¬ 
ham. Eng. Bat. 24,956, Nov. 13, 1902. 

A contact apparatus to which the supply of water is 
governed by the bell movements. When the holder bell 
falls, it opens a spring-closed valve at the base of a separate 
water reservoir, and allows water to flow into one or more 
carbide receptacles. The latter are water-jacketed, and 
have screw-down lids s they contain a cage with a conical 
bottom, into which the chargo of carbide is dropped. The 
water-supply pipe is so constructed as to serve as a vent 
pipe for any surplus acetylene. A spring safety-valve is 
fitted in the crown of the bell, and a siphon vent elsewhere, 
all three blow-offs joining to a common place of escape for 
the gas. If, however, the apparatus be required for portable 
work, the vent pipes may be fitted with a rubber or leather 
bag to store tho gas for consumption later on. The gas 
passes through three filtering chambers on its way to the 
service, one being inside the water reservoir so as to act as 
a condenser also.—F. H. L. 

Arc Lamps, and Electrodes therefor. La Society G. and 

P. de Mestral, Paris, Eng. Pat. 25,524, Nov. 20, 1902. 

(Under Internet. Couv., Feb. 28, 1902.) 

This specification relates to modifications of Eng. Pat. 
5104, 1902 (this Journal, 1902,962), viz,., a smoke-preventer 
in the form of a protecting tube or partition, surrounding 
the upper carbon to prevent the fumes reaching the carbon 
carriers. Alternating ourrents may also be employed with 
a largely mineralised lower carbon and a more slightly 
mineralised upper one, having only a sufficient percentage 
of mineral substances in the paste or in the core to avoid 
the fall of drops of ash or scoria.—G. H. K. 

United States Patent. 

Coke-Ooen. M. E. Rothberg, Lebanon, Pa. U.S. Pat. 

720,971, Feb. 17, 1902. 

In adjacent open-end coking ovens, a hollow longitndinal 
wall separates the oven chambers | a series of longitudinal 
deflecting partitions having openings at alternate front and 
inner ends, form a verticil series of horizontal reversing 
combustion-flues within the hollow wall i openings arranged 
in series in alternate partitions and in line with each other, 
form short-ciruciting passages connecting the combustion 
flues, and provided with sliding out-out valves, whereby the 
action of the combustion fines is locally adjustable.—H. B. 


French Patents. 

Peat and other Bad Conductore of Heat; Apparatus for 
Drying and Carbonising ——— A. von GrOling. 

Fr. Pat 322,488, June 25, 1902. 

Tnn material is fed between a pair of heated endless chains, 
which draw it onwards, and are mounted so as to exert a 
progressively increasing pressure. At the union time, in 


pissing over the carrier rollers, one or bath the chains are 
caused to rite and fail , slightly, thus alternately opening and 
dosing orifices through whioh the gas liberated by the 
treated material is enabled to escape. Uniformity of pressure 
is ensured by mounting the upper chain rollers in bearings 
acted upon by springs.—C. 8. 


Coal Briquettes . L. Weisz. Fr. Put. 322,626, 

June 24, 1902. 

Dky coal or coal dust is mixed with the milk of lime 
furnished by slaking 4—6 per cent, of quicklime (referred 
to the weight of coal taken), and the whole, after eliminat¬ 
ing the superfluous water, is exposed to a pressure of 200—- 
400 atmospheres in blocks exhibiting a maximum of super¬ 
ficial area. The compressed masses are transferred to a 
closed chamber, and subjected to the conjoint influence of 
furnace gases (cooled to 120° C.) and steam at 100° C., to 
convert the slaked lime into carbonate.—C. S. 


Coal; Artificial -, from Coal Dross, Peat, or Lignite. 

M. Gotfin, J. Cael, and L. Balagna. Fr. Pat. 322,680, 

June 28, 1902. 

The coal dross, &c. (1,000 parts) is incorporated with a 
mixture of: waste paper, 20 parts ; sulphuric acid of 65° B., 
8j sodium carbonate of 35° B., 6; crude petroleum, 12) 
gas tar, 12 1 potassium silicate of 25° B., 40 j animal 
charcoal, 4 parts. The waste paper is pulped, pressed, and 
triturated to a pasty mass with the sulphuric acid, the 
petroleum, gas tar, soda, and charcoal being added in suc¬ 
cession. The product is mixed with the fuel material, 
which has previously been incorporated with the potassium 
silicate, and the whole is pressed and treated as usual in 
the production of briquettes.—C. S. 


Briquettes; Agglomerant for —. K. Trainor. 

Fr. Pat. 322,821, July 9, 1902. 

Industrial and household refuse is treated with acids, 
acid salts, or other compounds of an acid oharoeter, 
assisted by heat and pressure j tar, asphuitum, or prepara¬ 
tions of same, being added before or during the reaction 
Tho product is then distilled to recover the volatile con¬ 
stituents, and the residue is used as a binding agent for 
briquettes, &c.—C. S. 


Oil-Gas; Centrifugal Condenser for the Extraction and 

Mechanical Purification of -. A. Bouvier and la 

SocI4t6 Sautter, Harl4 & Co. Fr. Pat. 822,501, June 27, 
1902. 

An apparatus which serves as au exhauster, and also 
removes the tarry and other heavy matters from the gas. 
It is divided into two compartments, in the upper of whioh 
revolves a horizontal exhausting fan, while in the lower 
oompartment, but on the tame central shaft as the fan, 
the tar-extracter revolves at high speed. The latter consists 
of a hollow shell, in the form of an inverted eone, open at 
top and bottom, and is attached to the spindle by means 
of helicoidal cross-pieces. The gas enters the tar-extraoter 
at the bottom, passes up through it, and enters the ex¬ 
hauster chamber, whence it is driven out through a tangential 
opening. Jets of water enter both chambers, and a conical 
baffle above the tar-extracter prevents any of the tar, which 
collects on the inner surface of the latter, from being 
projected into the exhauster chamber.—H. B. 


Water-Gas ; Process and Apparatus for Generating ——. 
Boo. Anon. Internet, du Gas D’Eau (Brevets Straehe). 
Fr. Pat. 822,671, July 1, 1902. 

See U.S. Fat. 715,218 1 this Journal, 1908, 19. The 
apparatus may not only be inclined, but also vertical, so as 
to nave a bed of fuel of considerable thickness, as in ordinary 
generators.—H. B. 
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Gsnsrator-Gas and Water-Gat / Apparatus for the Pro¬ 
duction qf —. L. A. Payees. Fr. rat. 898,781 , 
Jane 80, 1908. 

Tax patentee claim* an apparatus for producing, ai desired, 
either generator-gas or water-gas (carburetted or not), or a 
mixture of the two. Two generator*, in open communieation 
at their upper parts, are connected, by means of Talved 
conduits at their lower parts, with a vertical tubular boiler. 
The air-blast pipe traverses the boiler, so as to heat the blast 
beforehand, and at the base of the boiler a superheating 
chamber is provided, to serve for vaporising oil when the 
water-gas is to be osrburetted. The tubular boiler furnishes 
the steam required, when water-gas is to be produced, in one 
or both generators.—H. B. 

Hydrocyanic Acidfrom Impure Illuminating Gas ; Process 
for Absorption of Guillet. Fr. Pat. 898,876, 

June 16, 1909. 

Instead of removing the cyanogen compounds first, the 
gas is given a preliminary washing in a regulated supply of 
water to remove the excess of ammonia not required for 
combination with the hydrocyanic acid. 

The usual method gives a gas containing small traces of 
ammonia, the removal of which by washing, considerably 
reduces the illuminating power of the gas, but the process 
claimed, involving only a comparatively small amount of 
washing, gives a gas of high illuminating power. (See also 
this Journal, 1908, 1026.)—T. F. B. 

Calcium Carbide; Means for Preserving - . G. Todes 

ohini and A. Ferrario. Fr. Pat. 892,374, June 21, 1909. 
Bt pressure, washing with acid and alkali, and decolorisa- 
tion with animal charcoal, an oil is obtained from crude 
petroleum, which boils at 860° C., remains liquid to —15° C., 
and has a specific gravity of about 0*850. This material 
is mixed with 1 per cent, of amyl acetate j and, under the 
name of “ carbuisoline,” is used to impregnate calcium 
carbide, in order to protect that substance from premature 
deterioration in the air, and to minimise “ after-generation ” 
in acetylene apparatus. It is also claimed to protect the 
metal of the generators from corrosion.—F. H. L. 

f Acetylene) Purifying Material for -. E. Gran j on. 

Fr. Pat. 382,715, June 27, 1902. 

Wood charcoal, of a suitable kind, is impregnated with 
chlorine either directly or by means of bleaching powder; 
the produet being preferably reduced to powder, and made up 
into a mass of proper physical condition with the aid of 
some agglutinant like cement, some bleaching powder being 
also added, if desired. It is claimed that this composition 
removes phosphine from crude acetylene, lasts longer than 
ordinary hypochlorite mixtures, and does not introduce 
chlorine into the gas.—F. H. L. 

Burner for Using Low-Grade Gas for Incandescence 

Lighting / Process of, and -J. Chamberlain, 

Fr. Pat. 829,485, June 25, 1902. 

Sax Eng. Pat. 18,191 of 1901 1 this Journal, 1902, 1021. 

—H. B. 

Burster for Producing Light by Incandescence [Gas]. 
R. Piotet. Fr. Pat. 322,601, June 98, 1902. 

A *xxbaotobt mantle, or a cone having a vertical central 
passage and numerous lateral perforations, is surrounded by 
a protective mantle constructed with large meshes, and the 
whole is surrounded by a glass chimney. Gas enters the 
inner mantle or cone, oxygen is admitted to the annular 
space between the inner and outer mantles, and air flows 
up between die outer mantle and the chimney. The inner 
cone or mantle becomes inoandescent j the effect of the 
outer mantle is said to be that it prevents the radiation of 
heat, without preventing the radiation^light.—H. B. 

Electrodes for Are Lamps i Process of Manufacture 
of—r. R. Hopfelt. Fr. Pat. 399,871, June 21,1902. 

Tax electrodes are made of organic combinations of the 
light alkali metals, alkaline earths, and heavy metals which 
remain unchanged during the process.—G. H. R. 


in.— DESTRUCTIVE DISTILLATION, 

TAB PRODUCTS, PETROLEUM. 

Indents Impurities in Commercial - ., and a Hew 

Synthesis of Truxene. M. Weger and A. Billmann. 
Ber., 1908, 36, [3], 640—645. 

Inhenx and benzaldehyde, when rubbed with a concen¬ 
trated solution of potassium hydroxide, give oxybenzyl- 
benzilidene indene, which melts at 135° C. If freshly 
prepared indene be employed, a yield of about 80 per cent, 
is obtained, whilst older preparations give only a lower 
yield. The excess of bensaldehyde is removed from the 
mixture by distillatiou in a current of steam, and in the 
distillate coumarone has been identified. 

Indene absorbs oxygen rapidly from the air, with forma- 
tiou of coumarone. Indene polymerises easily. By boiling 
under a reflux condenser for 20 hours, about SO per cent, of 
indene resin is formed. This polymerisation takes place 
also at the ordinary temperature. 

In order to obtain indene as pure as possible, it is 
essential to distil it at a low pressure, and keep it out of 
contact with air; but even then polymerisation takes place, 
and the authors doubt if it is at all possible to prepare pure 
indene. * 

In the distillation of crude indene, a crystalline product 
was obtained which, after treatment with animal charcoal 
and rcorystallisation from xylene, was proved to be truxene, 
C 18 H,j, (m. p. over 360° C.). The truxene is apparently 
formed during the distillation of the indene, and this is 
another factor whioh renders the preparation of pure indene 
difficult, or impossible.—J. McC. 

Polymeric Compounds; Splitting of -. Truxene from 

Coumarone Resin. G. Kramer. Ber., 1903, 36. f 3 l, 
645-648. 

The unsaturated compound indene shows a decided ten¬ 
dency to suffer condensation of several of its molecules, 
with elimination of hydrogen, which simultaneously exerts a 
reducing action on other indene molecules. (See preceding 
abstract.) This may be a general characteristic of 
unsaturated compounds, and the tendency may depend 
upon the degree of saturation. This process is possibly 
always preceded by a polymerisation, and the subsequent 
intramolecular displacement of the hydrogen is favoured 
by heating. Coumarone resin probably undergoes such a 
change, and truxene has been isolated from coumarone 
pitch. The pitch obtained from coal-tar is probably 
formed by a similar process, and the resinification of 
terpenes is attributable to the same cause, although, at the 
same time, some resin acids are produced by oxidation. 
This view is supported by the fact that bydroreteuo is 
obtained by the decomposition of colophony. The forma¬ 
tion of paraffin oil appears to be analogous to the decompo¬ 
sition of indene.—J. McC. 

French Patent. 

Gas from Petroleum Welts; Condensing -. A. von 

Grilling. Fr. Pat. 322,602, June 28, 1902. 

The gases are subjected to the conjoint influence of cold 
and pressure, to facilitate condensation. The apparatus 
consists of a compressor which delivers the gas into a con¬ 
denser, whence the condensed gases are run into a cooled 
receptacle, whilst the residual gases are passed into a second 
condenser, where the condensation is facilitated by the 
pressure to which they are subjected. The permanent 
gases escape through a safety-valve when the pressure 
exceeds a certain limit.—C. 8. 


IV.-COLOURING MATTERS AND 
DYESTUFFS. 

o- Chloronitrobenzens; Action of Alkali and Alcohol* on 

-K. Brand. J. prakt. Chem., 1903, 67, [4], 145 

—168. 

The action of sodium methylate on aroma tie nitro com¬ 
pounds generally yields the corresponding asoxy derivatives. 
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In attempting to obtain o-dtebloroozoxybenzene by On* 
iLwdooto Mitaoherlich, the author find* that a number 
S^raoountU are formed, according to the condition* of 
the°experinient, atd he arrive, at the foltowing conclusions : 

When o-chloronitrobenzene is treated with concentrated 
^dium methylate, it yields either o-azo- or o-aroxydi- 
chlorobenzene, whilst dilute soluttons give o-a*oxyamsol 
Sodium ethylate gives in all cases chloro-smline as chief 
Product, whilst simultaneously o-azodioh orobenzene is 
formed in concentrated, and o-azoxydichlorobenzene in 
dilute solutions. Aqueous alcoholic potash-lyes give with 
o-chloronitrobenzene either o-nitro-amsol or o-mtrophenetol, 
accordion to the alcohol employed. The electrolytic re¬ 
duction of o-azo- or o-azoxydichlorobenzene, according to 
Bohringer’s method, gives benzidines as well as amines, the 
yields of the products varying according to the conditions. 
The reduction of o-nitro-amsol by the Bame method, in 
presence of stannous chloride or copper powder and hydro¬ 
chloric acid, yields chloro-o-anisidiue, so that, in order to 
obtain anisidine free from chlorine, it is necessary to 
carry out the reduction in sulphuric acid solution in 
presence of copper powder. 1. A. L. 


m-Acetylaminobenzaldehyde ; Some Derivatives of —— 
r Indian], P. Friedliinder and li. Fritsch. Monatsh. 
fur Chem., 1903, 24, [1]. 1—> 2 - 

,« Aminobenzaldehyde, on account of its instability, has 
been little investigated. It very readily condenses, and has 
not been obtained in a pure state. It is best obtained as 
a condensed product by reducing the bisulphite compound 
of m-nitrobenzaldehyde with ferrous sulphate and chalk. 
The amorphous condensation product is then dissolved in 
about 2 parts by weight of acetic anhydride, boiled, the ex¬ 
cess of anhydride decomposed with water, aud soda-lye then 
added in slight excess The m-acetaminobenzaldehyde, 

1.3.C e H 4 .CHO. NIICOCH,, separates as an oil, which 
gradually solidifies, and gives, on crystallisation from 
benzene, white plates melting at 84° C. The product dis¬ 
solves readily in bisulphite, and gives an oxime, melting at 
185° 0., with hydroxylamine hydrochloride. On nitration 
in glacial acetic acid with nitrosulphuric acid, m-acetamiuo- 
beuzaldehyde yields o - nitro-m - acetaminobenzaldehyde, 
1.4.2. C,H.,(NO,)N 1ICOCH,. CHO, which forms brownish- 
yellow needles melting at 161° 0. This substance gives a 
hydrazone and an oxime, which melt at 247° and 189 C. 
respectively. A solution of the nitro compound in 
benzene, on exposure to sunlight, is converted ° into 
o-nitroso-m-acetaminobenzoic acid, melting at 240 C., 

whilst oxidation with permanganate yields nitroacetamino- 
benzoio acid, melting at 225° C. Hydrolysis of the nitro- 
acetaminobenzaldehyde with tolerably concentrated soda- 
lye in the cold yields nitroaminobenzaldehyde. By treating 
nitroacetaminobenzaldehyde, dissolved in acetone, with 
baryta water, the condensation product aeetaminonitrophenyl 
lactic acid is formed, which contains 2 mols. of water and 
melts at 62° C. The anhydrous oompound melts at 142° C. 
On dissolving in water and wanning with baryta water in 
slight excess, the product yields diacetyldiamino-indigo, 
which, on boiling at 120°—130° C. with a dilute acid, is 
converted into diamino indigo. The acetyl compound, like 
indigo, can be produced on the fibre from the ketone, the 
shade approximating very closely to that of indigo, but it 
cannot be obtained m a crystalline form. 

The blue solution of diamino-indigo hydrochloride, which 
is easily soluble, becomes reddish-violet when treated with 
nitrite in the cold, probably with formation of a tetrazo 
compound, since the product combines with an alkaline 
solution of R salt, yielding a brownish-violet disazo dyestuff. 


Indigo i Oxidation of ———, by Chromic Acid in Pretence 
of other Acids M. Prud’homme. Rev. Gdn. dea Mat. 
Col., 1908, 7, [75], 65—71. 

lx the process for obtaining a coloured design on a bine 
ground, due to C. Koeohlin, by printing on indigo with a 
colour containing an alkali chromate and passing the goods 
through a bath containing oxalic and sulphuric acids, 
although it is well known that the rapidity of the reaction 
is due to the presence of oxalic acid, no chemical explana¬ 
tion of the phenomenon has hitherto been attempted. The 


following conclusions bare been arrived at by the author. 
The rapidity with whloh indigo is oxidised by chromic acid 
it increased by the presence of other acids, more particularly 
oxalic, sulphuric, and ferro- and ferrieyanio aeida. Equi- 
molecular proportions of chromio acid and the mono or 
dibasic acids condense with elimination of water, and these 
compounds no longer oolour ether blue in presence of 
hydrogen peroxide, showing that the chromic aeid is no 
longer present in a free state. Since sulphuric acid, a 
non-reducer, acts in the same way as oxalie aeid, it follows 
that the destruction of colour is a by-rcaction. Attempts 
have been made to establish a parallel between the action 
of chloric and chromio acids, but the two cases are not 
comparable. It has been suggested that the reaction is 
due to the production of the compound CrO, formed accord¬ 
ing to the equation CrOj + C s 0 4 Hj «■ CrOj + 2COj + HjO. 
Recent investigations have, however, shown that CrOj 
behaves as a simple chromate of chromium, and, moreover, 
hydrogen peroxide in presence of this substance and a 
dilute acid givea the blue colour of perchromio acid with 
ether, which is not produced with the condensation product 
already referred to. Nevertheless, this hypothesis appears 
to best explain the action of the oxalic acid. 

With a suitable concentration the time necessary for 
deeolorisatiou is very short, and the destruction of the 
oxalic acid is small, so that for an infinitely short time 
the following equation might he taken to represent the 
course of the reaction :— 




rcK .0.00*1 

■ / Cr \ 

_o x x o.oc 


+ 2HjS0 4 - 


6C,H 4 0,N + Cr,(C 2 0 4 ) s + Cr 2 (C,0 4 )(S0 4 ), + 2H,0. 


—T. A. L. 

English Patents. 

Indoxyl [Indigo Dye*lufi's],and Derivatives thereof i Pro¬ 
duction of -. J. Y. Johnson. From The tiadisebe 

Amlin und Soda Kabrik, Ludwigshafen. Eng. Pat. 8114, 
April 7, 1902. 

See Fr. Pat. 319,670; this Journal, 1902, 1588.—T. A. L. 


Azo Colouring Matter, and Colouring Lakes therefrom ; 

Manufacture of -. J. Y. Johnson. From The 

Badische Anilin und Soda Fabrik, Ludwigshafen. Eng. 
Pat. 7153, March 24. 1902. 

See Fr. Pat. 319,989 ; this Journal, 1902, 1529 ; and U.S. 
Pat. 718,856; this Journal, 1903, 141.—T. A. L. 

Disazo Dyestuff's for Wool) Manufacture of New -. 

I. Levinstein, J. L. Rose, and Levinstein, Ltd., Man¬ 
chester. Eng. Pat. 5638, March 7, 1902. 

The diazo compound from 4.1.8-chloraminobenzene sul- 
phonic acid is combined with an amino compound, such as 
n-naphthylamine or one of its snlphonic acids ; the aminoazo 
compound so obtained is rediazotised and combined with 
an amine, phenol, aminopheuol,ora sulphonic or carboxylic 
acid, alphyl or alkyl derivative thereof. The new disazo 
dyestuffs bo formed give violet to blue and blue-black 
shades on wool from a neutral or acid bath.—T. A. L. 


Sulphurised Colouring Matters / Manufacture of - 

A. Q. Bloxam. From Chem. Fabr. vorm. H. Byk,Berlin. 
Eng. Pst. 7822, April 3, 1902. 

See Fr. Pat. 320,860 ; this Journal, 1903, 23.— T. A. L. 

Azo Dyestuffs ; Production of New -. H. E. Newton. 

From Farbenfabriken vorm. F. Buyer and Co., Elberfeld. 
Eng. Pat. 18,569, Aug. 23, 1902. 

Tga diazo compounds of o-amioopbenol aulphonio acids, 
aminohydroxybenzyl sulphonic acids, their derivatives, sneh 
as o-aminocresol sulphonic acids and halogen aud nitro- 
derivatives thereof, combine with the 1.5, 1.7, 8.6-dihy- 
droxynaphthalenes, the 1.5, 1.7, 2.6, and 2-8-amino- 
naphthols, or the monosulphonio acids from 1.5-dihydroxy- 
naphtbalene, or from 1.5 or 1.7-aminonaphthols, to give 
red to blue wool dyestuffs, which on subsequent treatment 
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with oxidising agent*, *uch a* chromate*, yield deep black 
shades very fast to " potting.” They ate alio fast to milling, 
washing, aod light.—T. A. L, 


United State* Patent. 

Auramines [Diphenylmethane Dyestuffs '], and Process of 
Making Same / Alkylated -. C. Hoffmann, As¬ 

signor to Farbwerke Meister, Lucius und Brttning, 
Hoecbst-on-the-Main. U.S. Pat. 720,980, Feb. 17, 

1908. 

BaNZTlAtlKAMiNE, melting at 116° C., is obtained by heating 
together equivalent quantities of Auramine and benzyl 
chloride, together with an agent capable of combining with 
acids. The product, which is easily soluble in chloroform 
and hot alcohol, sparingly soluble in ether, and insoluble in 
water, give* yellow, crystalline salts with mineral acids and 
dyes mordanted cotton yellow shades, similar to Auramine. 
See Eng. Pat. 2S,089 of 1901; this Journal, 1902, 1928. 

—-T. A. L. 

French Patents. 

Indigo ; Manufacture of Bromine Derivatives of -. 

Cie. Parisienne de Coni. d’Aniline. Fr. Pat. 322,848, 
June 14, 1902. 

Tbb patentees describe a number of methods for obtaining 
more or less brominated derivatives of indigo, either by the 
action of bromine vapour on dry indigo or by the action of 
bromine or its vapour on indigo in presence of water or of 
acid*. Dry indigo, when mixed with sand, kieselguhr, sodium 
sulphate or bromide, &c., absorbs rather more than two 
atomic proportions of bromine. The product so formed 
when heated with water or an indifferent solvent like 
toluene gives off hydrobromic acid, forming a brominated 
indigo, which separates in brilliant blue crystals. Bromin- 
ation can also be effected in presence of sulphuric, hydro¬ 
chloric, hydrobromic, hydrofluoric, or phosphoric acid, care 
being taken to avoid as much as possible the formation of 
bromo-isatin. These acids can be replaced by acid salts, such 
as sodium bisulphate, and in all the examples, indigo white 
may be employed in place of indigo. Moreover, bromo-indigo 
can be obtained by suspending indigo or indigo white in sul¬ 
phuric or acetic acid in presence of hydrobromic acid and 
of bromides and liberating the bromine by means of an 
electric current.— T. A. L. 


Indoxyl and Indigo ; Manufacture of Derivatives of -. 

Chem. Fabr. von Heyden Act.-Ges. Fr. Pat. 822,586, 
June 20, 1902. 


See Eng. Pat. 14,049 of 1902; this Journal, 1902, 1181. 

_T. A. L. 


Indole and its Derivatives ; Manufacture of -. 

Badische Anilin und Soda Fabrik. Fr. Pat. 322,387, 

June 28, 1902. 

Osoanio compounds of the general formula B.N.CH,CO 
(where R represents an organic radicle), such as phenylglyoin, 
it* ©.carboxylic acid, Ac., are converted into indole or it* 
derivatives by alkali oxides or hydroxides, or alkaline 
earths with or without admixture of inorganic substances 
capable of decomposing water. The yield of indole increases 
with the temperature, or by the additiou of powdered iron, 
sulphites, sodium ethylate, &o. The indole obtained, is 
mixed with indoxyl derivatives which are removed by 
oxidation to indigo. The indole is then either extracted 
with ether or benzene, or distilled off with steam and 
separated from the filtrate as a picrate.—T. A. L. 


Blue Substantive [ Sulphide ] Dyestuffs ; Manufacture of 
. ——. Badische Anilin und Soda Fabrik. Fr. Pat. 
342,784, July 4, 1902. 

Methylene Violet or any of its analogues is treated with 
ohioride of sulphur in presence of ftuning sulphuric acid. 

__ . -* i _ aa_ A ____ 11_I!_IV J _ 


btth, giving blue arid violet-bine shades of oomidertble 
fastness. These dyestufi undergo a further modification 
on heating with sulphur and an alkali sulphide giving blue 
dyestuff*, which are much faster than the original products. 

T» A. L. 


Dyestuffs [Azo] i Manufacture of Direct Dyeing Cotton 

-. Chem. Fabriken vorm. weiler-ter Meer. Fr. Pat. 

322,500, June 27, 1902. 

Tub intermediate compound obtaioed by combining eqni- 
molesular proportion* of a diazotised p-diamine (benzidine, 
dianisidine, diaminostilbene disulphonic acid, Ac.) and an 
aminonaphthol disulphonic acid, is combined in alkaline 
solution with a tetrazo compound, the new intermediate 
derivative formed, being oombined with amines, phenols, 
their sulphonio or carboxylic acids. Some of the inter¬ 
mediate compounds give, on boiling, valuable new dyestuffs, 
soluble in water. Moreover, the products can l>e diazotised 
on the fibre and developed with the usual components. 
The shades obtained, comprise greenish blue, brown, and 
black.—T. A. I.. 

Black Monazo Dyestuffs from Naphthol- Sulphamino- 

sulphonic Acids ; Manufacture of -. Fabriques de 

Coul. d’Aniline et d’Extraits ci-dev. Geigy. Fr. Pat. 
322,603, June 28, 1902. 

NAFHTHOL-aulphamino-sii!phonic acids obtained by *he 
action of ammonia on naphthosultone mono- or disulphonic 
acids, combine with diazotised picramic acid, forming black 
dyestuffs for wool which dye evenly, and are very fast to 
light and milling. These dyestuffs on heating with sodium 
carbonate on the water-bath are converted into new products, 
dyeing bluer or greener shades of black than the original 
dyestuffs, and also very fast to light. —T. A. L. 

V-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Viscose Silk. It. Silvern and F. Mach. Fiirber-Zeit., 
14, [4], 54—56. 

Steabn’s unbleached viscose silk contains O'46 per cent, of 
ash, and loses at 98° G. 11'44 per cent, of moisture; the 
corresponding figures for the bleached silk being 0*55 and 
11'O per cent. The aqueous solution of tho ash shows an 
alkaline reaction. The ash of the unbleached product 
contains a considerable amount of lime, traces of aluminium 
and iron, and very small quantities of chlorine and sulphuric 
acid. The ash of the bleached material contains more 
chlorine, no sulphuric acid, and small quantities of iron, 
aluminium, and lime. Sulphur is not present in either case. 

The following reactions are given both by the bleached 
and unbleached silk:— 

A 40 per cent, solution of caustic potash has no action at 
160° C., and solutions of the highest concentration only 
produce a slight swelling up of the silk. Heated to 145° C. 
with a concentrated solution of chloride of zinc, a clear 
solution is obtained. A cold concentrated solution of 
ammoniacal copper oxide dissolves the silk easily, whilst a 
dilute solution causes a swelling up like that observed with 
cotton when treated in a similar wav. The silk dissolves 
to a clear solution in boiling nltrio acid (sp. gr. 1 -4). 
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A SO per cent, solution of chromic acid gives a dark- 
coloured solution. Millon’a reagent has no effect, potassium 
iodide solution imparts to the silk a brown-violet coloration 
whieb is easily washed out. Diphenylamine dissolved in 
concentrated sulphuric acid gives a slight yellowish colora¬ 
tion. When heated to 195°—200° C. for li hours, viscose 
silk turns quite brown, and the strength of the fibre is very 
much affected. 

The best method of distinguishing viscose silk from 
other artificial silks is by examination of cross-sections 
under the microscope. Viscose silk prepared by the 
methods of Steam or Bardy shows quite characteristic 
forms. (.See figures.) 

The figures nre sometimes similar to those of collodion 
silk, but in threads of viscose silk the sharp angles are very 
pronounced, and the threads lie quite close to each other. 

—E. N. 

Mordanting. P. Heerman. Fiirber-Zcit., 1903, 

16, [:»], 37—43. 

Influence of the Duration of Mordanting on the Absorption 
of Metallic Oxide Mordants by Silk .—Silk was chosen for 
this investigation, in preference to other fibres, on account 
of its capacity of becoming mordanted with the oxides or 
hydroxides of tin, iron, chromium, and aluminium, by direct 


■ action of the salts of these metals at the ordinary tempora- 
i ture, an action which the author terms primary mordanting, 
j to distinguish it from the secondary mordanting produced 
| by drying, heating, or otherwise dissociating or decomposing 
metallic salts on textile fibres. 

The conclusions deduced may be summarised as 
follows:— 

1. With the salts of the above-named metals a state of 
maximum increase in weight (fibre + mordant) is reached 
after periods of mordanting ranging from six hours to two. 
•lays. 

2. In the case of chromium (chloride) and iron mordant¬ 
ing salts, this state corresponds with that of the mordant- 
saturation of the fibre ; no further changes occur ou 
prolonging the immersion of the fibre in the mordanting 
baths. 

3. In tiie ease of the tin (stannic chloride) and aluminium 
(acetate) mordanting Baits, the fibre, after this state has 
been attained, is attacked and gradually dissolved. The 
combined weight of fibre and mordant then diminishes, 
although the mordants continue io be deposited upon the 
fibre. These cause the latter to become “ petrified,” that 
is, heavily encrusted with them, and lustreless, stiff, and 
rough to the touch. 

The quantitative results arc given in the table below : — 



Condition 

Perron tagA of Total 
Absorbable Mordant 

Maximum Inere/we in 
Weight (Fibre + Mordant). 

Amount of AhIi 
found in Bible 

Mordant. 






In which tlu* 

of Silk. 



.. .... 


Maximum Increase 


1 Minute. 

i 

I i— 2 IIour.fi. 1 

Oee,u»s in 
about 

Is about 

in Weight Inis 
takeu place. 






Hours. 

Per Cent. 

Per Cent. 

Tin. 

( Haw 
* (.Boiled-off i 

34'P 

78'7 

21 

]8'4.-» 

12-27 

r>s*9 

94'2 

r» 

I'J 8.') 

I2*4l 

Iron. 

< IttiW 

. (Boiled-off 

71*0 

1)2*4 

2 1> 

D‘D. r i 

(above «») 

36-1 J 

DU‘5 

d 

.no 

5* (HI 


( Raw 

21*5 ! 

59-2 

48 

14*35 

7-35 


. 1 Boiled-off 

2:i 2 

49*1 

48 

7*2 k 

3*91 

Aluminium. 

( Raw 1 

. i Boiled-off , 

65*2 

nr s 

<5 

1*38 

(nearly 2) 

38*8 

77'0 

24 

3*05 

8*1)1 







—K. B. 


I’aranitramline and Paranitrodiazobc'nzene as Wool Dye¬ 
stuff's. 15. C. Kayscr. Zeits. f. Farb. u. Text. Chem., 
1303,2, [4], 80—82. 

When wool is boiled for 1J—2 hours in an aqueous solu¬ 
tion ofp-nitraniliue containing hydrochloric acid aDd salt, 
it takes up about 2J per cent, of the nitro compound, giving 
a dull yellow Bhaile. The colour stands boiling water or 
boiling for five minutes with soap and soda, in the latter 
case becoming a trifle redder, it is also fast to milling, 
aud does not bleed on to wool or cotton, and also stands 
ironing and sulphur. On exposure to sunlight the colour 
becomes somewhat more orango after 14 days. 1‘aranitr- 
aniline dyes slowly and penetrates well. Cotton treated in 
a similar manner is only very faintly dyed, and can be 
washed white with soap, whilst silk similarly treated remains 
cream coloured. 


I aramtrodiazobenzene also appears to have an affinit; 
or wool. By immersing & grins, of well wetted flannel ii 
a ontb containing 0-25 grm. of p-nitraniiine, 0-5 o.c. o 
ydrochloric acid, 0-125 grm. of sodium nitrite, 0-5 grm 
o sodium acetate, and a trace of chalk after complett 
lazotrsadon, in 800 c.e. of water, the wool is gradual!' 
ye , and in about two hours passes from light yellow t< 
I j W " l * h '® raa 6 e ‘ "^ be kWh >s almost exhausted, ant 
b^iiin e # Dtt J 8 toI * r * 1,1 r * a,t - It is scarcely altered bj 
omirng tor five minutes with soup, boiling dtlute snlphurii 
yellower and brighter, whilst boilim 
80,# S“ tokens 11*® shade. The colour doe* 
hu 221,“ *°d exposure to sunlight for 14 dayi 

a —f 01 " j foiling with coppcr sulphati 

iJ+rX* w produced fast to washing, soap, and mOling 


It is important to avoid an excess of nitrous acid in the dye- 
bath, and even a preliminary treatment of the fibre with 
nitrous acid and subsequent washing before dyeing affects 
the shade. The diazo compounds of a- and 0-naphtbyl- 
araiue give comparatively dull and valueless dyeings, but 
subsequent development with /S-napbthcl succeeds better 
thau with />-nitranilirie. The author has also attempted to 
apply the method employed for obtaining l’aranitraniline 
lied on cotton to wool by dyeing the latter with basic 
dyestuffs containing a free amino group such as Safranine F K 
extra and Magenta, and subsequent treatment with diazotised. 
p-nitraniline. Magenta under these conditions gives a 
dark and Safranine a bright orange red-brown, whilst a 
subsequent treatment with copper yields deep brown shades. 
Prolonged boiling with soap altera the shades considerably, 
hut in no sense corresponding to a simple removal of the 

I basic dyestuff.—T. A. L. 

; Sulphide Dyestuffs; Improved Dyeing Process for -. 

E. .Tustln-Mueller. Bev. Gen. des Mat. Col., 1903, 7, 

j [75], 72. 

In dyeing with almost ail sulphide dyestuffs, the surface of 
tho bath becomes covered with a precipitate of milk of sul¬ 
phur which adheres to the fabric and can only be removed by 
prolonged and vigorous washing. This inconvenience is 
especially met with in jigger dyeing. The author finds tliat 
the addition of neutral or slightly alkaline sodium sulphite 
to the hath prevents the precipitationj the quantity of sul¬ 
phite required depends upon the amount of dyestuff or the 
precipitate. For each kilo, of lmmedial Black NG, 750 
grms. of sodium sulphide are required for solution, and in 
order to prevent any precipitate of sulphur forming, a 
slightly ajUfeijne solution ol sulphite is added corresponding 
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to , 75b grms. of sodium bisulphite (38°—40° B). This 
addition prevents the formation of precipitated siflphhrbr 
' dissolves it an formed,—T. A. 1/. 

Silk; Formation of Spots in ——. v. Georgievics and 
1 A. Mliller. Zeits. f. Farben- ti. Textil-Chora., 1903, 2, 
[4], 78—80. 

Tim (ilk industry during the past seven years has suffered 

■ from a peculiar formation of reddish spots in warehoused 
' goods. The formation in time lends to a complete destruc¬ 
tion of the fibre. The matter has already been investigated. 
According to Sisley the formation of the stains is due to the 
presence of sodium chloride. The authors have examined 

i these spots microscopically and chemically, and from their' 

• appearance, colour, and the fact that they principally occur in 
silks dyed light shades with basic dyestuffs, they ascribe their 
formation to the presence of iron in the fabric. The spotted 
portions contain the metal in the ferric, whilst in other 
parts it is present in the ferrous condition. The percentage 
of iron varies from 0 - 00105 per cent, in an unspotted piece 
to (>'0102 per cent, in one which was strongly marked. It 
would appear that the formation of the red spots takes 
place in those parts iu which the conditions are favourable 
to a slow conversion of ferrous into ferric oxide, the change 
causing a brittleness iu the fibre without apparently any 
chemical change. As it is not possible in the silk industry 
to obtain a weighted material absolutely free from iron, it is 
necessary to exclude this metal as far as possible and to 
provide that any present becomes converted from the 
ferrous to the ferric state. Practically this is effected by 
adding to the dipping batbs sufficient stannous chloride 
to convert the ferric chloride into the ferrous salt, which 
is scarcely absorbed by the silk. The sodium-silicate baths 
are treated with hydrogen peroxide, which converts any 
ferrous into ferric oxide. It is also preferable during dyeing 
do employ sulphuric iu place of acetic or tartaric acid. 

—T. A. L. 

Enolish Patents. 

Flux Fibre suitable for Spinning; Manufacture of -. 

Ida Jacob, Schwartzhurg-Hudolstadt, Germany, and W. 
l’ritakow, Ebcrswalde, Prussia. Eng. Pat. 3722, Feb. 13, 
1902. 

Tin; entire leaves of young New Zealand flax or the tips of 
the leaves of the older plants, after having the brown edges 
removed, are boiled in a solution of an alkaline salt (borax, 

• sodium carbonate, or sodium bicarbonate) ; 8 litres of a 0'5 

■ per cent, solution of sodium bicarbonate are sufficient for 
l kilo, of leaves. 

The wet leaves are then taken while still warm and 
’beaten with wooden hummers, and subsequently washed 

• with warm soap and water, so that the fibres can be sepa- 
’ rated; these after being heckled are spun while still moist. 

' Flax prepared in this way can be used for fino fabrics and 

is exceedingly strong.—H. S. ii. 

, Mordanting Wool. O. Irnray, London. From E. Jung, 
i Huningue, Germany. Eng. Pat. 16,980, July 31, 1902. 
Wool, is mordanted with chromium at a temperature not 
exceeding 65° C. by means of normal or slightly basic 
■’ chromium snlphoeyanide or double salts, such as ammonium 
chromium sulpkocyanide (Cr„(CNS) 6 , 6XH,CNS,8H 2 ()), 
or alkali ammonium ehromisulphooyanide compounds (of 
the general formula, M 2 (CNS) s (..'r 2 (NHj) 4 , where M — K, 
Na, NH 4 ), alone or in conjunction with free acids, 
chromates, nitrites, or copper salts. For example, the woof 
■is treated at a temperature of 60'— 65° C. for 20—30 
minutes with a 0 - 3 per cent, solution of chromium sulpbo- 
cyanide, to which J —\ per cent, (of the weight of the wool) 

' of potassium or sodium bichromate is added. The fibre 
1 mordanted in this, manner, it is »» not in any way 

- damaged.—E. B. 

Indigo Volt; Preparation of —, and Dyeing therewith. 
J ; Y. Johnson, London. From The" Badische Anifin, 
" ' und Soda Fabrik, Ludwigshdfen-on-Rbine,, Germany. 
-• Bug. Fat. 1 8510, April IT, 1902. 1 ■"".= ) . ’ v 

; I4t' wppr in thl, bvijlfosulpl|ite iiiiilign' 'vat, the; 

improvement is claimed or the' comroined'-wdniori TO-the- 


vat of ammoniam chloride er other anmfoninra salt/and 
animal’ glue’o* other ptoteid body, eo as to remove e*d*ss 
of fixed alkali and leave the indigo white in a condition 
exceedingly favourable for dyeing purposes.—E. 8. 11. 1 

Dyeing [Knotted'] Yams in the Hank, R. Shuttlewood 
and F. W. Fanshawe, Leicester. Eng. Pat. 8279, 
April 9, 1902. 

Hanks of yarn are knotted in one or more places. The 
knots are then dyed the same or different colours*. The 
hanks may be dyed one or more colours before being 
treated as described.—E. B. 

Dyeing and Printing ; a Procest for -. C. D. Abel, 

London. From The Act.-Ges. f. Anilinfabr., Berlin. 
Eng. Pat. 7073, March 22, 1902. 

See Fr. Pat. 319,876 of 1902 j this Journal, 1903, 25. 

—Ii. 8. B. 

o-Nilrophenyl-lacto-kelone; Dyeing and Printing from 

-, and Preparations therefor. G. B. Ellis, London. 

From Soc. Chim. des Gaines du Rhone, Lyons. Eng. Pat. 
9336, April 22, 1902. 

Soluble organic, sulphonic, and carboxylic acids or their 
soluble salts iu both the fatty and aromatic series when 
mixed with o - nilropheuyl-lacto-ketone render it easily 
soluble in water and ready for UBe in the dyeing or printing 
of textiles. 

A mixture of 1 kilo, of o-nitrophcnyl-lucto-methyl-Uetone 
and 3 kilos, of ptolueuc-sulphonate of sodium keeps well 
and can be easily dissolved in 6 litres of water. Such a 
solution can be used for dyeing; the indigo colour being 
developed with au alkaline solution iu the usual manner. 

The following is an example of the application of the 
method in printing. 

The goods are printed with n mixture of 10 grms. of 
o-nitrophenyl-lacto-methyl-ketone, 100 c.e. of 40 per cent, 
acetic acid, 40 c.c. of water, and 150 grms. of thickening, 
and after drying, passed through a caustic soda bath to 
develop the indigo in the fibre.— K. S. If 

Indigo Dyeings on Vegetable Fibres; Treatment of -, 

for Increasing the Fastness thereof. J. Y. Johnson, 
Loudon. From Badisclie Anilin und Soda Fabrik. Eng. 
Pat. 10,188, May 2, 1902. 

Skk Fr. Pat. 320,888 of 1902 ; this Journal, 1903, 142. 

—T. F. B. 

Waterproof ng Composition [ for Textile Fabrics ]. G. I - 
Newman. Eng. Pat. 28,410, Dec. 23, 1902. XIII. It. 
page 373. 

United States Patents. 

Indigo Dyeings; Increasing the Fastness of : -. A. J. 

Stiegeliuuun, Ludwigshafen-on-Rhine, Assignor to The 
lladisohe Anilin und Soda Fabrik, Ludwig»hnfen-ou- 
Rhine. L.S. Pat. 720,501, Feb. 10, 1903. 

See Fr. Pat. 320,888 of 1902 j this Journal, 1903, 142. 

—T. F. B. 

Wool; Lubricant for - , and Process for making same. 

G. B. Holden, Lowell, Mass. U.S. Pat. 720,922, Fel>. 

17, 1903. 

Fifteen pounds of turpentine pitch and 7 lb. of quillaiaare 
■•dissolved’' in water, and the solution boiled. Successive 
additions are then made of 80 lb. of soda ash and 5 lb. of 
ammonium carbonate j a solution of 5 lb. of borax in water ; 
and a mixture of 25 lb. of oleic acid, 42 galls, of hested 
lard oil, 15 galls, of heated cotton-seed ofi, and 40 lb. of 
caustic soda, the mixture being boiled after , each addition. i 
Ten galls, of palm oil ,and 20 galls, of olive oil are fi nall . v 
added and a sufficient quantity of water. .Other mixtures 
are described in which the bqrax is omitted and further 
additions of cotton-seed and lard' oils are made.—E. S. B- 

Fkisch f axjuits. 

nXmmy/ Tredtntflt- qA,—-4-s., . Jr.'H. Ashwell. Fr. -Fat. 

• „vi .,3S»,W7,Jw Ml 27, 190S. : 

Ssit Eng, Pat) 19,918 ot mi j tM* Journal; 1*08, 1898. 

. : r tail ’, : :,V? • ••iiwa- Atwip .ciMash*® H. 
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Tissues.PfCottw and Silk in Two Colours 
Sulphur Dysshlffs. tjk Silamifaoture Lyonuaiae de 
Matleres ColoranMis. Ft. Pat: 342,740, July 2,1902. 
WR3X tiMQM eoo^posod of irilk and set ton are dyed in the 
ordinary meaner, with sulphur dyestuffs, the two fibres 
become coloured to almost the same degree; By adding 
glue or gelatin to the dyebath, the present inventors find 
tbs dyeing of the silk is hindered or prevented, while that 
of the cotton proceeds as nsnal. At a temperature of 

40 °_30° C., the cotton, especially when it is mercerised. 

may be dyed black without the silk being affected. The 
latter may then be dyed any desired tint in the usual way. 

— E. B. 

Siting and Finishing Colton, Linen, and like Fabrics. 

T. A spinal). Fr. Pat. 322,394, June 23, 1902. 

*ks Eng. Pat. 2447 of 1902 ; this Journal, 1903, 91.—E. B. 

VI,—COLOURING WOOD, PAPER, 
LEATHER, Etc. 

English Patent. 

Dyeing. Mordanting, Scouring, or Washing-off and Dry¬ 
ing, or Extracting Moisture or Superfluous Liquor from 
liair or Skin Mats, Rugs, and Analogous Skin, Hair, 
or Pile Goods ; Machine for — . F. Milan, Lockwood. 
Eng. Pat. 3921, March 11, 1902. 

A comiunation of apparatus, comprising a portable rotary 
cylinder upon which the skins, &e., to be dyed are fastened, 
a dye-vessel in which the cylinder can be enclosed, a beater 
or agitator, means for raising the cylinder and rotating it 
while in a raised position, and a steam injector and liquor 
circulation pipe.—K. B. 

French Patent. 

Dyeing Leather with Sulphur Dyestuffs. La Manufacture 
Lyot, imise de Matures Colorantes. Fr. Pat. 322,603, 
June .'8, 1902. 

Skk Eng. Pat. 24,697 of 1901 j this Journal, 1902, 1453. 
In place of glucose, tannic acid may be employed for the 
purpose mentioned. (See also Fr. Pat. 316,243 of 1901 ; 
this Journal, 1902, 704.)—E. B. 


VII—ACIDS, ALKALIS. AND SALTS. 

Mnlgbdic Acid. F. Mylins. Ber., 1903, 38, [3], 
638—640. 

It has not been possible to isolate an orthomolybdic acid, 
H t Mo< >,;■ Dissolved molybdic acid is always colourless, and 
corresponds with allotelluric acid. The most easily soluble 
molybdic acid which has been isolated in the solid condition 
is the yellow dibydrate (H 4 M 0 O 4 )*, which is formed slowly 
by tbe action of nitric acid or hydrochloric acid on an 
aqueous solution of a molybdate. The solution used in the 
estimation of phosphoric acid contains free molybdic acid 
anil acid ammonium salts. An ammoninm molybdate of 
, formula, NH 3 ,4MoO„CH s O has been isolated in small 
colourless crystals by the decomposition of ordinary 
ammonium molybdate by the requisite quantity of nitric, 
hydrochloric, or sulphuric acid. If iq easily soluble in hot 
water, but separates out on cooling. At 60° C. there 
separates from the solution a leas hydrated salt. The 
. u,lon °f the salt causes the coagulation of albumin. 

-J.McC. 

Alkali Acid sulphates, Displacement by Water of the Sul- 
A ' Col,on - Comptee rend.,-138, 

thcMnof!K!^ tUrt asolnttbp can be diluted without 

if the* addition of water to a 
Bv , a J5 P codbc “ chetaicai change?. u 
point” M “ d«td 


Oh. wlpharfe acid and nmre t ql , 


.dudes that the chemical 
d-aulphaies altera on dile- 
hhate helhsr brbdnced. 


Tho facts on which ho bases his arguments -are as 
follows ;— , ' ; > -7 

1. A solution of acid sulphate gives, so far as results on 
dilution are concerned, the same results as a mixture of 
equimolecular weights of sulphuric acid and normal (odium 
sulphate. 

2. When a. solution of sodium aciil-sulphate is cooled 
slowly, a quantity of normal sodium sulphate, NarS 0 4 , 
1011 , 0 , crystallises out. 

3. Thcrmochomically considered, solutions of acid sulphate 
are almost completely converted into sulphuric acid and 

1 normal sulphate in tlie cold by sufficient dilation. The 
cases of sodium and potassium aoid sulphates have been 
examined. 

: The author points out the possibility of utilising these 

results for obtaining sulphuric acid for industrial purpose!, 
by the possible se|iaration of that portion of free sulphuric 
acid which separates on simple dilution with water. 

—T. F. B. 

; Gt/psum in Solutions of Sea-Salt ; Solubility of . -1. Ch. 

does. Bull. Soo. Chim., 29, [4], 1908, 167—169. 

1 Tine author found in previous work that when to a saturated 
! solution of sodium chloride, containing enough solid to 
keep the solution saturated afterwards, one adds a water 
; saturated with gypsum, no depositiou takes place, if the 
; solution of calcium sulphate was made with distilled water 
but when ordinary water is used for the solution one notices 
a light deposit of calcium carbonato or clay, probably held 
\ up in the origiual water in a colloidal state. If a saturated 
solution of gypsum, to which somo sodium chloride has 
been added, is allowed to evaporate spontaneously, pure 
\ sodium eblorido is first deposited, and calcium sulphate 
only begins to come down after u time, which it often 
i very long. 

In the present work, it was found that the solubility of 
gypsum, in solutions of sodium chloride, increases with the 
concentration of these solutions ; for instance, 100 o.c. of a 
; solution containing 2‘44 grms. of sodium chloride dissolve 
\ 0 • 635 grm. of gypsum, bnt when 31 • 3grms. of sodium chloride 
| arc present in 100 c.c., 1-383 grm. of gypsum is dissolved, 
i The determinations were made at a temperature of 14° C. on 
some solutions left, for more than three months, in contact 
with excess of pure hydrated calcium sulphate 1 the solutions 
were sbakeu every day, to saturate them, the excess of 
gypsum preventing any supersaturation. If 300 grms. of 
salt are dissolved iu a litre of water which has been saturated 
with gypsum, it can bo calculated that 255 grms. of pure 
sodium chloride will be deposited, before any gypsum comps 
down. If a solution saturated at tbe same time with sodium 
chloride and gypsum is allowed to evaporate spontaneously, 
one can calculate, and prove by experiment, that tho sodium 
chloride which separates out, contains 4-2 per cent, of 
hydrated calcium sulphate, which can be isolated by means 
of a saturated solution of gypsum, the large crystalline 
grains obtained being quite different from the long 
needles generally obtained as precipitated hydrated calcium 
sulphate. 

Thus it is not possible to separate entirely, by crystal¬ 
lisation, sea-salt from calcium snlphate. In commerce, milk 
of lime is used to free salt from magnesium sulphate, which 
renders it bitter, whereby magnesia and calcium sulphate 
are formed, the latter being supposed to be almost insoluble. 
But these experiments snow that so-called purified white 
salt contains 3-4 per cent, (the theoretical maximum being 
4 - 2 per cent.) of calcium sulphate. 

Though so soluble in eolations of sodium ohloride, gypsum 
is tbe first salt deposited in salt-marshes, aud tbe author 
considers this phenomenon is due to the magnesium salts 
: contained in sea-water: for gypsum is much less soluble in 
j solutions of magnesium sulphate than in pure-water,‘ired 
the solubility decreases with increase of concentration Of 
| tbe solutions.—W. C. H. 

Gypsum 1 Solubility pf —, in Presence of ChlondH. 

N. Orlov J. ruse. phye.-cheni. Oes., 34, 949—#51. 

Chcm. Cent*, 1908,1; [9], 497. ’ ‘ 

j Tan autibr finds that by increasing the amount of a 
1 chloride- nreseht front 1 to 20 per cent., the aotuh' 



JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [March a, ns*. 


864 


gypsum is almost doubled, whilst by increasing the pro¬ 
portion of oslcinm chloride from 1—40 per cent., the 
solubility is reduced to about one-tenth of the original.- 

-A. S. 

Cyanogen-Extraction Process ; Practical Results of Bueb’s 

• , at Mariendorf Gat Works. K. Drory. II., 

page 856. 

English Patents. 

Leucite and Material Containing the Same; Process for 

the Chemical Treatment of -. J. O. O’Brien, Man- 

■ Chester. From L. Palestini, Borne. Ettg. Pat. 5559, 
March 6,1902. 

Leucite, or material containing it, enriched by mechanical 
processes, may be treated with sulphuric acid to obtain 
potassium alum, with hydrochloric acid to obtain aluminium- 
potassium chloride, with phosphoric acid to obtain alumi¬ 
nium phosphate and potassium phosphate, or with hydro¬ 
fluoric acid to obtain silica, hydrofluosilicic acid, alumina, 
potassium salts, aluminium and potassium fluorides ana 
fluosilicates.—E. S. 

Evaporating Leys and Brines for the Production of Salts ; 

Apparatus for -. E. W. Kanffmann, lvalk, Germany. 

Eng. Pat. 28,599, Dec. 27, 1902. 

An apparatus designed to carry away the crystals immedi¬ 
ately on their formation, thus preventing the crystallisation 
from being interfered with by the agitation of the liquid, 
and also preventing incrustation of the heating surfaces and 
pipes. 

The apparatus comprises a receiving-chamber for the 
concentrated liquid, a feed-chamber, a heating-chamber, and 
and a steam-chamber, superposed in the order named, the 
steam-chamber communicating with the receiving-chamber 
through a funnel and central pipe. The liquid enters 
through the feed-chamber and passes upwards through pipes 
in the heating-chamber to the steam-chamber, in which u 
thin layer of the liquid is maintained by suitably regulat¬ 
ing the supply. The steam and vapours escape through an 
outlet at the top, while the crystals formed are carried down 
with the circulating liquid through the central pipe to the 
receiving-chamber, from which the concentrated material 
is passed to a salt-filter, the fluid part being then conveyed 
to another apparatus, or to the next element of a multiple- 
effect apparatus, for re-evaporation.—K. A. 

Evaporating and Concentrating Gypseous Brine ; Process 

and Apparatus for -, in Multiple Vacuum Evaporators 

E. W. Kauffmunn, Kalk, Germany. Eng. Pat. 28,600, 
Deo. 27, 1902. 

The gypsum is first removed from the brine by a prelimi¬ 
nary evaporation, in which the temperature is kept so low 
that the formation of anhydrous gypsum is prevented. The 
brine thus freed from gypsum is then led through the 
multiple-effect finishing evaporators, the snlt crystals 
formed being removed by filters while the brine is passing 
from one evaporator to the next. The vapour from the last 
finishing evaporator is employed as the beating medium for 
the preliminary evaporation.—K. A. 

United States Patents. 

Platinum Contact Substances [Sulphuric Acid] ; Method 

of Regenerating -. C. Krauss and R. M. von Berneck, 

Assignois to Farbwerke vorm. Meister, Lucius und 
• Brflning, Hftchst a/M., Germany. U.S. Pat. 720,361, 
Feb. 10 , 1908. f 

See Fr. Pa'. 818, Feb. 19-T902 ; this Journal, 1902, 1454 ; 
and Eng. Pat. 4026, Feb. T7,‘ 1902j*4his Journal, 1903, 93. 

. - —E. S. 

Barium Hydrate / Proctu of Preparing -C. B. 

Jacobs, Assignor to tbe United Barium Company, N.J., 
U.8.A; U;Si Pat. 720,927, FW>. 17, 1903. 

The purification in question is carried out either with tbe 
impure hydroxide in its usual form, or as tbe eiyatallisedl 
product. In toe first case, tbe hydroxide is dissolved in 


water and treated with superheated steam, a little zinc- 
sulphate being afterwards added to tbe “ fused material.” 

The crude hydroxide is contaminated with impurities, 
and amongst them barium hydrosulphide, which discolours 
the product. Superheated steam is said to decompose this 
sulphhydrate, leaving hydroxide, and liberating hydrogen 
sulphide. Zinc sulphate thereafter added in small quantity 
completes the purification, and is said to completely de¬ 
colorise the barium hydroxide_A. S. 

Cyanogen Compounds ; Production of -. J. Bueb, 

Dessau, Germany. U.S. Pat. 720,402, Feb. 10 , 1903. 
Gases which’ are capable of yielding cyanogen compounds 
on being heated are passed over pieces of fire-resisting 
material w hich have been heated to the requisite temperatnre 
by direct contact with oxidising flames. 

The carbonaceous deposit thus formed is burnt off by 
further beating, when the fire-resisting material is again 
raised to tbe converting temperature, and the process 
repeated till the maximum yield of cyanogen compounds is 
obtained.—T. F. B. 

French Patents. 

Sulphuric Anhydride; Apparatus for Making -. 

C. Daub. Fr. Pat. 322,834, July 10, 1902. 

See Eng. Pat. 9536, April 24, 1902 ; this Journal, 1902, 
1138.—K. S. 

Arsenious Acid; Production of ———, from Mispichel, $<■. 

C. Gu 6 nard. Fr. Pat. 322,524, June 4, 1902. 

The calcination is effected in a muffle furnace, from which 
the volatilised oxide is drawn by an aspirator into a series of 
condensing chambers, the last of which is connected witli 
the chimney. These are providod with an arrangement for 
withdrawing tbe condensed oxido without tbe necessity of 
entering them, so avoiding danger to workmen.—J. H, C. 

Cobalt and other Metals ; Extraction of -•, from Burnt 

Pyrites. A. Taraud, S. Mathieu, and II. Lasne. Fr. Pat. 
322,770, July 3, 1902. 

A SOLUTION is formed in the usual way, and, after precipi¬ 
tating the copper by iron and crystallising out the iron 
sulphate, the liquor is evaporated to dryness, and the 
residue calcined at a dull red beat. Tbe calcined residue 
is digested with acidulated water, whereby cobalt, nickel, 
zinc, and manganese pass into solution together with some 
iron, while the residue yields a saleable eolcothar. Tin- 
iron is then precipitated by powdered cbalk and a current 
of air, afterwards the cobalt (and nickel) by chloride of 
lime or other oxidising agent and carbonate of lime, and 
tbe zinc by lime, whilst manganese remains in the solution. 

—J. H. C. 

Nitrogen and Oxygen , Atmospheric ——— ; Apparatus f"‘ 
Separating. R. P. Pictet. Fr. Pat. 322,600, June 28, 
1902. 

The apparatus for separating the nitrogen and oxygen 
from liquid air consists essentially of a closed cylindrical 
vessel, having a central reservoir for liquid air, about 
which central space a long continuous channel or gutter 
is formed by sheet metal, reaching to near the periphery, 
so as to form vertical sides of considerable relative height- 
It is essential that the liquid air at the bottom of the 
channel should not occupy more than a certain fraction of 
the height, in order to allow space for frothing. The 
channel is divided into chambers by paniitions reaching 
below the surface of the liquid, and is thus luted, each 
chamber having a tube outlet for collection of the g'.s 
evolved within it. A serpentine tube tor tubes), con¬ 
nected to an external souree of cooled, dry, slightly 
compressed air, and entirely immersed in the liquid, issues 
into the central space, on teaching which the air has become 
liquefied, and on its passage has caused the liquid air about 
the coil to distil, the oxygen and nitrogen, or a mixture 
< t these, collecting apart in the several described ehatubei s- 
There is then a counter current of liquid air from the 
central reservoir towards the periphery, and the proeoss i» 
continuous. From the reservoir, the liquid air ie'dra* 0 
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into a Altering apparatus, in which the congealed carbon 
dioxide i (separated, and the liquid air return* by gravity 
to the reservoir. See alro Eng. Pat. 2il3, 1901 j this 
Journal, 1902, 407.—E. S. 

Oiu Retorts [ for Production of Oxygen l>y Means of 

Oridisable Liquids ] ; Impts. in -. F. B. Felt au<l 

M. Greene. Fr. Pat. 322,617, June 18, 1902. 

Sea UB. Pat. 702,855 of 1902; this Journal, 1902, 971. 

—H. U. 

Oxyqen; Process for the Extraction of -, from Liquid 

Air. G. Claude. Fr. Pat. 322,702, July 2 , 1902. 

The process consists in fractionally evaporating liquid air 
with simultaneous coudensation of gaseous air in corre¬ 
sponding proportion. A coil in connection with a tem¬ 
perature-exchanger is immersed in the liquid air, and is 
traversed by an air current at a pressure near that of the 
atmosphere, a partial vacuum being maintained above the 
liquid air, sufficient to compensate for the heat absorbed by 
it from the coil. The loss by evaporation is made good by 
the admission of liquid uir lrom an auxiliary source. In 
one of the forms of apparatus, to facilitate the “ high 
oxygenation ” of the liquid air by evaporation of the 
nitrogen, previously cooled air at, or at less than atmos¬ 
pheric pressure, is bubbled through it. In another form of 
apparatus, the recipient for the liquid air is divided into 
compartments in such mauuer as to permit of the separate 
collection of the fractions distilled, devices being used to 
give equilibrium of pressure, and to provide against the 
mixing of the gases separated. See also Fr. Pats. 296,211 
and 322,107, 1902 ; this Journal, 1903, 298 and 288.—10. S. 


VIIL-GLASS, POTTERY, ENAMELS. 

Glass; American Opalescent -. Alexander. Sprechsaal, 

36, ”8. Chem.-Zeit., 27, [15], Hep. 13. 

Owinu to the fact that opalescent glass often turns out 
either too transparent or too opaque when fused in opeu 
pots, experience shows that the only suituble furnace for 
the purpose is the Boetius, with coveted pots that can be 
worked seriatim and immediately refilled. Opalescence is 
imparted by an addition of felspar and fluorspar to the 
charge of glass metal, lime being replaced by minium or 
barium carbonate. The following recipes will furnish good 
results:— 

Band, 100 parts by weight; soda, 35; fluorspar, 20; 
felspar, 40; minium, 5; sodium nitrate, 5 parts ; or the last 
three ingredients may be omitted, in which case the amount 
of fluorspar is doubled, and 20 parts of barium carbonate 
are added. 

Should the coal contain sulphur, no risk M incurred of the 
glass being stained yellow through the absorption of 
sulphur by the barium carbonate. A metal suitable for 
coloured glass can be prepared by modifying the proportions 
of felspar and fluorspar.—C. S. 


Stoneware ; Crystal Glaze for -. C. Tittl. Sprechsaal 

36, 151. Chem.-Zeit., 27, [15], Ilep. 43. 

Good results were obtained with a glaze of the followinj 
compositionCalcined potash, 23-45 parts by weight 
calc, spar, 8 00; barium carbonate, 27 • 58; crystallise) 
borax, 191-00; zinc oxide, 135-27; felspar, 66-72 
llohenbocka sand, 246-00 parts. The stoneware body wa 
compounded of:—ROrstrend felspar, 556 parts; Lbthaii 
clay, 1050; Zettlitz kaolin, 750, and Hohenbocka sand, 761 
parts. To prepare this body for casting, 100 kilos, an 
incorporated with 200 grins, of ammonia-soda and 50 litre 
of water. 

Whan the above glaze is used, the stoneware, instead o 
being baked in the usual manner, is fired at a temperatun 
equal to Sager cone 0-08. If to be coloured, it is thei 
coated with the usual pigments dissolved in glyeerin, light! 
bakad.and afterwards glazed. The final baking is effect* 
* “H 11 temperature of Seger cone S, which both fluisbe 
T*™ *“6 the glaze. The product should 8 
cooled down az .lowly a* pksiMe.—C. fT 


English Patent. 

Potters Ovens. Kilns, Terra-Cotta, Encaustic Tile, Brick, 

and other Kilns / Construction of - for the Savina of 

Coal and Prevention of Smoke. II. H. ltedfern, Hanley, 
Staffs. Eng. Pat. 14,510, June 30, 1902. 

Aik is supplied to the incaudescent coal on the fire-bars 
by an opening at the back of the bars, from the ash-pit, and 
also on each side of the grate, from a channel in the wall 
of the kiln, which channel communicates with the atmo¬ 
sphere by u ventilator situated between two grates. The 
products of combustion past into the kiln through “ bags” 
at the backs of the fire-places, and from the kilo through 
opening! in the floor of the kiln to flues which communicate 
with the chimney. By those means the inventor proposes 
to supply sufficient uir to the coal ou the fire-bars, and 
“ for the combustion of the carbonic acid and carbonic 
oxide gases generated in the mouth or fireplace.’ 1 

—\V. C. II. 

Fiikncii Patents. 

Glass in Sheets ; Method of Making -. P. Simon. 

Fr. l'at. 322,799, July 5, 1902. 

The molten glass issuing from the furnace tap-hole is 
spread by the aid of a sloping discharge plate—provided 
with diverging grooves—, on to a moving surface, the 
peripheral velocity of which determines the thickness of the 
leaultiog sheet.—C. S. 

Enamelled Metal and other Objects, by Heat or fusion i 

Printing and Piling Coloured Patterns on -. G. J. 

Greenley and J. Day. Fr. Pat. 322,775, July 4, 1902. 
Skk Eng. I'at. 16,486 of 1901 ; this Journal, 1902, 1183. 


IX—BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

Timbers ,- Determination of the Durability of -. 

J. Schorstein. Baumaterialenkunde, 7, 226; through 
Zcits. augnw. Chcm., 16, [9], 207. 

Fresh wood contains from 6 to 31 per cenl. of an optically 
active xylune (wood-gem) which can be extracted by 
caustic soda solution, but which is destroyed by the moulds 
and fungi which attack the wood. To test a wood, two 
equivalent sections arc taken, one ia sown with a mould- 
culture, and after a time both are rasped down and 
extracted with caustic soda, and the solution obtained is 
examined with the polarimeter. The durability of the 
wood is estimated from the extent to which the rotatory 
power has been diminished by the growth of the mould. 

—J. T. I). 


Plaster of Paris; Researches on —. (/.) Burning of 

Gypsum, (lb. Cloez. Bull. Hoc. Chim., 1903, 29, [4], 

! 169—171. 

It was formerly believed that in the manufacture of plaster 
of Paris, gypsum waa not completely dehydrated, but even 
i when just drawn from the oven retained 7 to 8 per cent, of 
i wuter. The product consisted mainly, it was supposed, of 
the hydrate S0 4 Ca + 0-5 H s O, corresponding to 6 2 per 
j cent, of water. Lacroix, however, showed that when heated 
| for a long time at a temperature of 125°—145" C„ gypsum 
j is completely dehydrated, yielding an anhydrous calcium 
j sulphate, entirely different in its properties from native 
anhydrite. The author has therefore investigated the 
i theory of manufacture, using- for Ida experiments pure 
gypsum, carefully freed from foreign matter, repeating tho 
experiments with alabaster ffeO Liguy and with ordinary 
gypsums. 

Only the experiments with pure gypsum are recorded 
here. Twenty grme. of pure gypsum, containing 4-186 
grins, of water, wefo heated in an oven at 145 C., and lost 
9-884, 8-344, and 8*898 grni*. of water at the epd of 
1, 8, and 3 hours respectively, being completely dehydrated 
at the end of 4 hours. During the process of weighing, 
it was found that the body rapidly gained in weight. 
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especially as the dehydration proceeded; evidently tbe 
platter obtained at a comparatively low temperature had a 
strong avidity for water. Tbia view was confirmed by 
'.exposing some of tbe dehydrated substance protected from 
‘dust, to the air of the laboratory, at a temperature of 
14“—16° C., when it absorbed water, as shown in the 
.following table:— 


■ . i 

In 1 hour.,.,. 8 70 per cent, of water. 

„ 2 hours. 4*27 

» 3| S*70 

„ 19 7*.*S7 

.,27 7*77 

„ 74 7*1)3 .. 


* At a temperature of 5“—7°, the absorption was slower, 
but tended towards tbe same limit. The author obtained 
a .similar result with a commercial sample of plaster. 
Consequently when drawn from the oven, plaster is 
anhydrous, but rapidly absorbs water up to about 8 per 
cent., which does not correspond to any definite hydrate, 
and certainly not to the hydrate with 0*5 ILO. The 
author baa recently found that it is appreciated by the trade 
that burnt plaster increases in weight, becoming constant 
in about 38 hours. The anhydrous plaster, very easily 
prepared in laboratories, is a strong dehydrating agent, for 
example quickly bringing alcohol from 20° to 98°. 

—W. C. H. 

Platter of Paris ; Researches on -. {II.) The Setting 

of Plaster. Cb. Cloer. Hull. Soc. Ohira., 1903, 29, [”**11» 

171—174, 

1’hb method employed (described by tbe author in Congri's 
international du chimie appliqude, 1, 345), consists in 
mixing the plaster with water uud following the phenomena 
with the help of a thermometer, and then constructing 
curves with the times in minutes as abscissa*, and the 
differences between the observed and the initial temperatures 
as ordinates. The curve starts tangentially to the axis of 
the times, and then rises more or less rapidly according to 
the method of baking the plaster, or the amount of water 
employed in the mixing. 

When, however, anhydrous plaster is mixed with a certain 
amount of water, there is a rapid rise of from 14° to 22 ° C. 
above the initial temperature during about the first minute, 
in about 10 minutes there is a fall of 4° or 6 °, and for a 
certain time, the temperature remains stationary, and then 
rises again, generally to a greater extent than in the 
previous rise. These phenomena are independent of the 
amount of water mixed with the plaster. 
v The author considers that the first and rapid rise of 
temperature corresponds to the hydration of the plaster; 
the decided fall in the second stage is, in his opinion, not 
due to cooling by radiation—for in that case, this part 
bf the curve would have towards the origin a tangent 
parallel to that of the true curve of cooling obtained when 
the mass has reached the second maximum temperature. 
Tba fell.of temperature in the seeond stage is much more 
lU^den than in cooling, and the author believes it to be due 
to tfie solution of the previously hydrated calcium sulphate. 
sDnring this time the plaster lias not set, but is more or less 
Uke sand mixed with water ; suddenly, when the lowest 
temperature pf this second stage is reached the mass 
fhiokens, and the temperature rises gradually, due to the 
setting of a supersaturated solution. 

. The setting of anhydrous plaster was compared with that 
of plasters-which had absorbed various amounts of water, 
aamply, 3*18, 4 * 86 , and 7 ,*3 per cent. In all. there is an 
initial rise of ^temperature, which is less marked in the case 
of plasters with the higher, percentages of absorbed water *, 
when plaster has absorbed 7 - 64 per «nt., there is practically 
40initial rise of temperature when it is mixed with water. 
Similarly the fall mf temperature in the second stage is Jet* 
marked wjth the higher percentages of absorbed water. ■ 

• Further, -the great rise Of .temperature observed riheh 
anhyjfrdhs pUster ia tniXed whh water *fe not due to the 
fir^t formation Of the hydra tejritfa 0 'S H s O, because thefe 
is a-shhrp<nscf’Srb«ti plabtW which has absorbed tnorethsh 


f» * 2 per cent, of witter (thfe amount corresponding to the 
hydrate 0*5 H,0) is mixed with water’ 

The' carves* given ihow that iu the setting of ordinary 
plaster the rise of temperature, due to‘hydration, and the 
fall, due to solution of the gypsum mutually mask each 
other, but these phenomena are clearly brought out when 
anhydrous plaster is experimented upon. In a previous 
investigation the author found that the hydrate with 0*6 HjO 
is not formed in the burning of plaster, and by this study 
of anhydrous plaster it is shown that the setting of plaster 
is not due to the hydrate with 0*5 HjO, hut to three 
successive phenomena—1. Hydration ; “i. Solution ; and 
3. Setting en masse of a supersaturated solution. 

—W. C. H. 

English Patents. 

Wood; Treatment of -, for the Purpose of Rendering 

the Same fireproof. E. H. Bruce, London. Eng. Pat. 
3051, Eeb. 6, 1902. 

The wood to be treated is placed in a solution of common 
salt, silicate of soda or alum, and at the same time 
subjected to a pressure of 200 to .800 lb. per sq. iu., 
whereby the solution is made to penetrate the wood, the 
latter also being case-hardened by the compression. 

—A. G. L. 

Wood; Preservation of -. J. L. Ferrell, Phila¬ 

delphia, Pa., U.S.A. Eng. Pat. 5873, March 10, 1902. 
See Fr. Pat. 319,509 ; this Journal, 1902, 1535 ; and Fr. 
l’at. 319,123 ; this Journal, 1902, 1455.— W. C. H. 

Concrete, Artificial or Manufactured Stone, Plaster, and 
Similar Substances used for Building, for Paving, and 

for other Purposes; Production of -. B. Hudd, 

Birmingham. Eng. Pat. 3,555, Feb. 12, 1903. 

Ground granite, slag, gravel, burnt marble, and cement 
are mixed with a solution containing about one ounce of 
magnesia, one ounce of silicate of soda, and one ounce of 
red oxide of iron in nine gallons, and then poured into 
moulds, &c. as usual.—A. G. L. 

Stone; particularly Lithographic Stone; Manufacture 

of Artificial -. Schwa nciiberg, Hanover, Germany. 

Eng. Pat. 20,150, Sept. 15, 1902. 

A mixture of pulverised burnt lime and carbonate of lime, 
with or without other mineral filling materials, is treated 
with sufficient water to slake the lime, and then alternately 
subjected to the action of carbon dioxide and air, under 
normal or increased pressure, until sufficiently hardened. 

—A. (3. L 

Basic Fire-resisting Material. A. T. MacFarlane, 
Hocliester. Eng. Pat. 429S, Feb. 20, 1902. 

Poutland cement is first very thoroughly dried and then 
mixed with anhydrous tar. The mixture is either formed 
into bricks or slabs and these burnt, or else upplied 
to the interior of a furnace and burnt in situ, when a hard 
Mack mass is left. liesidues from the distillation of gas- 
tar may be used as the binding material.—A. G. L. 

Asphaltic Pavements; Manufacture of Materials for -, 

and the like. T. Byah, Buxton. Eng. Pati 5835. 
March 10, 1902. 

The crushed wet stone is continuously fed into a revolving 
drum, horizontally or slightly inclined, and rifled on the 
inside. A current of hot air traverses the drum at the same 
time in the opposite direction. The dried stone then enters 
the mixing chamber, with a narrow inclined trough in 
which on archimedean screw- conveyor is made to nrtolvr. 
This trough is also fed with the bituminous material or tar, 
sritb which the atone is mixed in its passage up the trough, 
being, at the some time drainvd of. way surplus tar, which 
runs down a eential channel preferably provided ** 11 ' 1 
another smaller screw* eonveyor revolving in an ripp®* 11 '' 
dfi-dJtkm -to 4te<*4rafe>V Tborafating * trough toa(y ha heated 
from below by means 6f steam. —A. G. C r* **•'■.* 
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Cement; Metkodand Apparatus fir Mating —<—. R. F. 
wSttz, Nazareth, Eng. Fat 26,558, Dec. 2. 


1902. 

See U.S. Fats. 714,842 and 714,843 1 this Journal, 1903, 
33.—W. 4'. H. ■ 


dr'os Furnaces «r Kilns for Bunting Lime and Cement 
Materials t Continuous —. A. J. Hoult. From 
H. Fargues, Torvaason, Frtiuce. Eng. Pat. 4166, Fob. 18, 
1902. 

The kiln is of the regenerative type, consisting essentially 
of four vertical shafts which communicate with each other 
by means of a series of flues. They are closed at the 
bottom by means of a movable shutter, and have an 
air-tight cover and burner at the top. Three of the 
compartments are in use at any one time, the fourth being 
discharged and charged meanwhile. Theactual combustion 
proceeds in one chamber, air and gas being supplied at 
the top through the burner, the air passing through the 
material in an adjacent compartment which has just been 
burnt and cooling it, whilst the products of combustion 
escape through the third chamber where they give up much 
of their heat to a fresh oharge.—A. G. L. 


Calcining Apparatus [Cement Clinker']. The I'idisou 
Ore-milling Syndicate, l.td., London. From T. A. Edison, 
Llewellyn Park, N.J., U.S.A. Eng. Fat. 4735, Feb. 23, 
1902. 

The furnaces are particularly designed for burning cement 
clinker, but may be otherwise used. A long, rotating, 
nearly horizontal burner, is provided at its upper or feed 
end with a stationary partition and movable feed trough, 
and at its lower end with pneumatically operating “ guns ” 
for the intermittent projection of charges of pulverised fuel 
into the burner, supplemented by ait auxiliary device for 
continuous feed of the fuel, in' reverse direction to the 
travel of the material to be calcined. A pair of re¬ 
generative cylinders is alternately connected to the burner 
at its upper and lower ends, and a reversible fan to each 
cylinder is used for the exhaustion of combustion gases or 
tor injecting air,—E. S. 


United States Patents. 

Slimes for Lithographic and other .Purposes; Manufac¬ 
ture of Artificial -. F. Heuber, I'hurlottenburg, 

Uermany. U.S. Pat. 720,142, Feb. 10, 1903. 

Pulverised limestone and burnt magnesite are mixed with 
a sufficient quantity of a solution of magnesium chloride 
to form a thin pnBte, which is cast in moulds, and the 
superfluous magnesium chloride solution, not required for 
'•fleeting adhesion, is squeezed out.—\\ r . C. 11. 

Stone; Artificial -. \V. G. Roach and A. C. Roach, 

Assignors to H. C. Yeiser and O. H. L. Wernicke, all of 
Cincinnati, Ohio, U.S.A. U.S. Pat. 720,739, Feb. 17, 
1903. 

' t-AT, sand, and lime are fused together with a suitable 
tlux, suoh as salt and fluorspar, kept in a liquid state to 
settle, and then cast io heated moulds, and slowly annealed 
to produce a crystalline aggregate structure. The pro¬ 
portions by weight suggested are, “ one-half sand for the 
day, and oue-half lime tor the mixture of clay und ssnd. 

—W. C. H. 

Plaster for Walls, Ceilings, frc.; Composition for -. 

H. M. ilanmore, I,os Angeles, Cal., U.S.A. U.S. Pat. 
720,799, Feb. 17, 1903. 

I he plaster consists of diatomaceous earth, calcium oxide, 
kaolui, and fibrous material. -W. C. H. 

S ri<±- J.U. Iljtulap/ Tpnkawa, Okla , U.S.A. U.S, Pat. 
. , til,030, Feb. 17, 1908. , , 

■^,.**** "wid is combined with a mixture of soluble 
vttaate otaoda, carbolic acid, alum, and snip hate of copper. 

■ . —W.C.Ht 


French Patents. 

Impermeable Material; Manufacture of ——-. M. Woinrels 
and H. Tichauer. Fr. Pat. 322,499, June 27, 1902. • . 

Red lead (miaium), plaster of Paris, sawdust, and alum tart? 
mixed together with water to form a pasty mass, wbieli is 
then dried.—W. C. H. 

Absorbent Mineral Material and its Manufacture. ••• 
A. (i. Saunders. Fr. Pat. 822.5C6, June 28, 1902. . 

See Eng. Pat. 14,590, 1902; this Journal, 1902, 1159. 

—w.( ir. ; 

Lime und Cement Kilns; Apparatus for Recovering the 

Meat of Gases escaping from -, and for Heating the. 

Air Supply. P. Lauer. Fr. Pat. 322,571, June 28, 1902. 
The gaseous products of combustion pass by a channel 
from the top of lime and cement kilns into a regenerating 
chamber and thence by a flue provided with a damper, to’ 
the chimney. The chamber is of brickwork, surrounded 
with a heat non-eonduetiug materia! covered with a sheet- 
iron cover. The air-supply for the furnace is drawn from 
the atmosphere by a fan, atnl, forced through Amt pipes, 
placed in the regenerating chamber ; after being heated in 
these pipes it passes to various openings in the bottom of 
the furnace.—W. C. 11. , 

Lime and Cement Kilns ; Apparatus for Regenerating the 
Gases escaping from the Mouth of ——. P. I*auer. 
Fr. Pat. 322,776, July 4, 1902. 

The gases escaping from the mouth of a lime or cement, 
kiln, are led by a pipe to ports opening into the bottom of. 
the regenerating gas-producer. This lutter consists of a. 
cylindrical brick chamber, lined with refractory materia), 
and provided at the top with a hopper for the introduction 
of combustible material and fluxes ; the bottom of the. 
chamber slopes towards a trap-hole by which clinkers, &o. 
are removed. A little above the gas ports is a number 
of holes through which air is supplied uuder pressure from 
a fan. The regenerated gas, that is carbon monpxidc, 
produced by the reduction of the carbon dioxide froth the 
kiln, in its passafte through the incandescent combustible, 
is led from the top of the regenerator by a main to be'used 
for heating boilers, Sec. Coal, coke, charcoal, &c. arefed'at 
intervals into the regenerating chamber, together with a 
“ flux ” such as carbonate of lime, which is said to refu'ove 
cinders and dust carried over by the gases from the kite; 
the gases being reduced by passing up through the mass of 
incandescent combustible.—\V. G. II. 1 ,M ■ 

Portland Cement; Improvements in the Burning of —rsu 
\V. Tucholka. Fr. l’at, 322,574, May 13, 1902. .: j 

The out-put of cement kilns, in which the raw material is^ 
calcined in the form of pieces or bricks, is increased by thtj 
introduction into the upper part of the furnace of .raw, 
cement in the form of powder and distributed by means of 
an air-blast. In the case of an elbow-shaped kiln, the raw 
cement powder is fed into a hopper, from which it pastes 
down au inclined pipe, through the arch over the fiphUce, 
and is uniformly distributed in the latter by an air-blast 
introduced through the arch, situated iu the bend of igt) 
kiln. Near the bottom of the hopper is an inclined pafrifiom 
which causes the cement powder to fall to one side of the 
bottom of the hopper, from which it is drawn off by an 
archimedian screw and fed into the iuclinctl pipe. 7 PM? 
inclined partition works on u hinge, and is pushed to*Ards 
the vertical by a spring under the partition, the comprd&Slon 
of the spring being released as the cement powder passeff 
from the hopper to the furnace.—\V. ( '. II. Cfi 1 

- ■rt’i 

X.-METALLURGY. : 

Blow-Holes in Ingot Iron; Influence' of the Cfiemigeit 
Composition on the , Formation of ——. ; J. A.. HringUt 
Stahl; u, Risen, 33, 46—53, Cbem. Ccutr., 1,1903, 

-486. , : ■ ’.'.:fil fndf, 

Mot.TUN. -iton absorbs hydrdgen, carbon monoxide} ettrif 
nitrogen.- Its solvent power for gwes increase* with th< 
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cooling temperature, but is dependent also on the chemical 
composition of the bath, being favoured, for example, by 
the presence of silicon and manganese. As the compounds 
of the iron v ith gases are not particularly stable, an evolution 
of gag begins nt a certain point during the cooling. The 
formation of blow-holes depends mainly upou whether the 
evolution of gas occurs before or after the superficial solidifi¬ 
cation of the iron. The author found that an ingot iron 
containing sufficient manganese and silicon can be cooled 
to the point of solidification without the formation of 
blow-holes. In order to obtain a definite type of casting, 
if manganese he tbe mateiml added, within certain limits, 

5'2 times the necessary amount of silicon is required. 
The capacity of aluminium with regard to the production 
of dense rustings is 90 times that of manganese and 17'3 
times that of silicon. Tbe author puts these relation* into 
the form of an equation : Mn + 5'2 Hi + 90 A1 = T, in 
which the amounts of the dements are given in percentages, 
whilst T is a constant, named by the author the “density- 
value " of the type of casting.—-A. S. 

Tempered Cast Steel. 15. Osann. Stahl u. Kisen, 23, 22. 

Client.-Zeit., 27, [15], Rep. 46. 

This steel is prepared by eliminating carbon from pig-iron, 
by prolonged heating in close contact with iron oxide. It 
differs from “ workable cast ” steel in containing about 
OMi per cent, less carbon. In the manufacturing process 
the carbon in the stratum nearest the iron oxide is liberated 
as eaibou monoxide, and a further migration of carbon from 
the centre of the muss ensues, until finally the core no longer 
exhibits the structure or carbon content of pig-iron. During 
migration, the character of the carbon is modified from 
the amorphous state to the graphitic (tempering carbon), 
though not to graphite. 

The raw material consists of 71 per cent, of wrought-iron 
and steel scrap, and 29 per cent, of special coke pig-iron. 
The smelting is carried on in cupola furnaces, with lime 
and coke. The tempering material consists of a mixture 
of iron oxides. The furnace treatment continues for about 
10 days, nt 860°—900" C.—C. S. 

Alloys of Copper and Aluminium; Thermal Examination 

of some -. W, Louguinine and A. Sehuknreff. Arcb. 

Sc. phys. nat. Geneve, 15, [ I], 40—77. Ghent. Centr., 
1903, 1, [9], 498. 

The heat of formation was determined by measuring the 
heat of solution of aluminium, copper, and alloys of the two 
metals in aqueous solutions of bromine and potassium 
bromide. Alloys containing more thau 50 per ceut. of 
aluminium could not be examined by this method, because 
they caused evolution of hydrogen. Tbe heat of formation 
of dissolved copper bromide is 39,481 cats., and that of 
dissolved aluminium bromide, 202,193 cals. Of the alloys 
examined in this way, the one corresponding to the formula 
CU]A1 showed the greatest heat of formation. By pouring 
a fused mixture of the requisite composition on to sand, 
the alloy CuAl, was ibtained in the form of long, thin, 
silvery needles of sp. gr. at 20" 0., 4 • 042; and specific 
heat, O' 1586. The authors do not think this alloy is 
identical with the one described by Brunck (see this Journal, 
1901,1117), corresponding to the formula Cu,Al 9 . (See also 
this Journal, 1902, 481).—A. S. 

Metal Substitution ; Experiments on -. A.,T. J. Vande- 

velde and C. E. Wastcels. Bull. Acad. Hoy. Belgique, 
1902, 795—839. Chem. Centr., 1903^1, [9], 489. 

Ziso in the form of plates, rods, or balls, was introduced 
into solutions of copper sulphate, to some of which alcohol 
was added, and the rate of solution of the zinc was 
examined. It was observed that after tbe whole of the 
copper was precipitated, in all easei^r further quantity of 
zinc was dissolved, with evolution of hydrogen. At first 
the solution of the zinc in the pure aqueous solutions of 
copper sulphate is more rapid than in the solutions con¬ 
taining alcohol, but after some time the reverse is the case, 
and finally the alcoholic solutions dissolve more zinc, with 
evolution of hydrogen, time do the pure aqueous solutions. 


Hydrofluoric Acid; Employment of in Metallurgical 
Laboratories. R. Fried.' XXIII., page 382. 

Englisu Patents. 

w 

Metal [Steel] ; Improved Method of Hardening, Toughen¬ 
ing, or Improving the Quality of -. W. 8. Simpson, 

Loudon. Eng. Pat. 3644, Feb. 12, 1902. 

The articles arc enclosed in a chamber connected on one 
side to a compressed air or gas reservoir, and on the other 
side to a box, from which, as well as from the chamber, 
air is exhausted. The articles are then electrically heated 
to the desired temperature, and rapid cooling is effected by 
admission of the compressed air or gas, which enters by- 
orifices in an annular space partially surrounding the 
vacuous chamber.—E. 8. 

Magnetic [ Magnetised ] Iron and Steel Castings; Manu¬ 
facture of -. S. Deutsch, Floridsdorp, and O. 

Hochhauser, Vienna. Eng. Pat. 4662, Feb, 24, 1902. 

“ A process for producing steel or iron castings under the 
action of magnetic lines of force [from a solenoid], the 
direction of the said lines of force being changed during 
the period of casting, and kept.uniform during the peiiod 
of congealing, and the magnetic circuit or circuits being 
closed by the material to be cast.” Castings thus made 
stated to have increased density, and high magnetic con¬ 
ductance.—E. S. 

Steel; Manufacture of ——. \V. Galbraith, Sheffield. 

Eng. Pat. 5360, March 10,1902. 

Common or phosphatic pig-iron (which may contain more 
silicon than ordinary “basic” iron) is first blown in an 
acid-lined converter, whereby tbe content of silicon is 
greatly reduced, then transferred to a basic-lined con¬ 
verter, and blown with addition of lime, whereby the 
charge is dephosphorised, and finally the steel is “deoxi¬ 
dised ” in a Siemens furnace, alloys containing carbon, 
silicon, manganese, or other elements being added as may' 
be required.—E. S. 

Steel; Smelting Furnuccs for the Continuous Production 
of—. S. Surzycki, Czenstoehowa, Poland. Eng. Pat. 
21,829, Oct. 7, 1902. 

In stationary smelting furnaces of the Martin type, two or 
more tap holes are arranged at different levels, but not iu a 
vertical line to one another. A ainglo discharging trough 
has branch conduits closely fitted, one to each tap hole. 

—E. S. 

Alloys of Iron or Steel with other Metals; Production 

of -. J. W. Chen hall, Totnes. Kug. Pat. 58, Jan. 1, 

1903. 

The ore containing the metal required to form the alloy is 
added, with the necessary flux, to the molten iron or steel, 
and reduction is effected by carbon monoxide gas, or by 
carbon, preferably as charcoal, previously mixed with the 
ore. The reduced metal is thus directly absorbed by the 
bath of molten iron or steel. A ccording to another process, 
the ore of the alloy-metal is mixed with metallic iron or 
steel, and the mixture smelted. Or the ores of iron may be 
smeited with the ore of the alloy-metal. The process is 
especially adapted for the production of ferro-niukel front 
oxidised nickel ores.— E. 8. 

Metals; Treatment of [ Annealing , <§'c.] -—-, during 
Manufacture into Various Articles. T. V. Hughes, 
Birmingham. Eng. Pat. 4035, Feb. 18, 1902. 

Various methods of annealing and pickling ure described 
and claimed.— E. S. 

Metals of the Alkalis; Manufacture of -. G. W. 

Johnson, London. From the Chemischc Fahrik Gries- 
heim - Elektron, of Frankfort-on-the-Main, Germany. 
Eng. Pat. 7505, Maroh 27, 1902. 

See Fr. Pat. 320,815, April 18, 1902 f this Journal, 1903, 
148.—E. 8. 
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United States Patents. 

SUel i Process of Manufacturing [Toughening, fee.] -. 

A. F. Mitchell, Muuhatl, Pa. U.S. Pat. 721,061, Feb. 17, 
1903. 

The steel is heated to a temperature above that of 
“ recalescence,” then cooled below that temperature 
without removal from the furnace, again heated to 
“ near recalescence,” and finally a portion thereof is 
heated to a temperature •* above recaiesceuce,” and then 
cooled.—K. S. t 

Copper Ore*; Process of Treating -. \V. Payne, 

.1. H. Gillies, and A. Gondolf, Grange, X.8.W. U.S. 
Pat 719,132, Jan. 27, 1903. 

Tiik ore is crashed, roasted to oxide, saturated with a 
solution of ferrous sulphate or chloride, roasted again, a 
small proportion of iron sulphide or sulphur is then addeil 
according to the amount of copper present, the hot ore 
is leached in water, and finally the copper is precipitated. 

—W. (i. M. 

Ores ; Process of Treating Argillaceous and Alkaline -. 

C. H. Gage, Denver, Col., Assignor to .1. K. Krepps, 
Pittsburgh, Pa. U.S. Pat. 719,207, Jau 27, 1903. 

I,ow grade refractory ores such as argillaceous or alkaline 
ores, containing gold, silver, copper, nickol, &c, are treated 
with a bath of hydrocyanic acid, or of alkali and of copper 
sulphate, and then with potassium cyanide, the precious 
metals being afterwards deposited electrolvtically. They 
may with advantage be agitated with heated air during the 
treatment with hydrocyanic acid and potassium cyanide. 
The solution containing the precious metals may be passed 
over a bed of charcoal which has been treated with iron 
sulpfiate, the bed being within an electric circuit of high 
amperage and low voltage, whereby the precious metals are 
deposited.—W. G. M. 

Ores t Apparatus for 1'reatihg -. Z. B. Stuart, Los 

Angeles, Cal,. U.S. Pat. 719,273, Jau. 27, 1903. 

A tank, is provided to hold the mixture; air is mixed with 
the mass in the tank, and the mixture is passed with a 
further supply of air through a circulating and mixing 
arrangement, from which it Is returned again to the tank. 
Means arc provided for regulating the height of the suction 
pipe. The tank has a concave perforated bottom with a 
conical part projecting upwards from the centre. Below it 
is u perforated box with a filtering cloth.—W. G. M. 

Ores; Process of Extracting Metals from - -. 

Z. B. Stuart, Los Angeles, Cal. U.S. Put. 719,274, 
Jan. 27, 1903. 

'1'hk ore is agitated with cyanide, water, und air in one 
vessel, and is then farther agitated in another vessel, after 
which it is filtered in the first receptacle (of. preceding 
abstract).—W. G. M. 

Ores; Process of Reducing -. M. Buthenburg, 

Philadelphia, Pa. U.S. Pat. 720,490, Feb. 10, 1903. 
Comminuted ore of volatile and non-volatile metals, mixed 
with a fluid hydrocarbon, is sprayed by compressed air 
from the extension of a hopper passing through the roof of 
a horizontal furnace into its highly-healed combustion zone, 
where the mixture inflames, and the reduced non-volatile 
metal is received by a bath of molten “ magma” occupying 
tho hearth, from which “ molten magma charged with 
reduced metal is progressively withdrawn.” Provision is 
also made for collection of the volatile metals. (See also 
Kng. Pat. 18,567, 1001 s this Journal, 1901, 1218, and 
compare this Journal, 1902, 621 and 1402)_E. S. 

Ore Roaster. F. 0. Roberts, Philadelphia. U.S. Pat. 
720,969, Feb. 17, 1903. 

An ore-roasting furnace consisting of two parallel, rec- 
tangular structures, side by side, separated by a apace, each 
containing a longitudinal series of Independent roasting- 
.j”"* * nd ■ series of two-storied independent combustion 
“ sraste,prodact chambers t a railway delivering ore to 


the shoots of each series of t ws st i iig -e hM a hers j and a 
railway at the bottom between the two structures for 
removal of the roasted ore (see also Kng. Pat. 6365 of 
1902; this Journal, 1202, 1081).—II. K. '■> 

Furnace. S. P. Smith, Waterford, X.V. U.S. Pat. 719,271, 
Jan. 27, 1908. 

The furnace is domed and dosed at the top ; the flue 
projecting into the space below the dome it provided with 
an outer jacket through which air is admitted. Special 
provisions are made also in other ways for heating the air. 

—W. G. M. 

Blast-Furnaces ; Method of introducing Carbon, Fluxes, 

into -. W. J. Foster, Darlaston, Eng. U.S. Pat. 

719,320, Jan. 27, 1903. 

She Eng. Pats. 9346 of 1900, and 4147 of 1901 j this 
Journal, 1901, 903 ( 1902, 849.—W. G. M. 

Furnace Apparatus [Ores, Metals, jr.]. F. JI. Foote 
and T. W. Robinson, Chicago, 111. U.S. Pat. 720,125, 
Feb. 10, 1903. 

Tuts apparatus comprises a furnaoo in combination with 
one or more ore bins provided with heating-jackets, one or 
more stoves or combustion-chambers, and conveying appa¬ 
ratus constructed and arranged to convey the material from 
the bins to the top of ;ho furnace. An offtake flue con¬ 
ducts the combustible gases from the top of the furnace to 
the lower portion of the oombustion-chambers, and the 
products of combustion are led from these chambers 
through conuecting flues and passages to the heating-jackets 
of the bins.—R. A. 

Zinc Smelting Furnace. J. P. Cappeau, Joplin, Mo. 
U.S. Pat. 720,664, Feb. 17,1903. 

“ The combination with a sine-smelting furnace, of a series 
of air-pipes arranged at intervals at the front of the furnace, 
a main air-passage adjacent to tho lower ends of the air- 
pipes, communicating with them, and open at its ends to 
the outer air, discharge-ports in the air-pipes communicating 
with the interior of* the furnace adjacent to the retorts, gas- 
pipes arranged adjacent to the discharge-ports, and means 
for conveying gas to said pipes, whereby air and gas are 
conveyed and distributed at numerous intervals to the 
furnace adjacent to the retorts.” (See also U.S. Pat. 
691,112, Jan. 14, 1902; this Journal, 1902, 483.)—K. S. 

Welding Compounds; Process of Manufacturing -. 

P. Vervaet, Paterson, N.J. U.S. Pat. 720,800, Feb. 10, 
1903. 

Molten glass and molten borax are associated to form a 
homogeneous mass, which, after cooling and hardening, is 
reduced to a powder for the purposes oi the invention. 

—E. 8. 

[ Metal ] Cleaning and Polishing Compound. P. Levi, 
Brooklyn, N.Y. U.S. Pat. 721,053, Feb. 17, 1903. 

A mixture of paraffin bit, 8 galls.; water, 2 galls.; and 
antimony trichloride, 2 oz. Finely - divided antimony 
oxychloride precipitates and hydrochloric acid ar* set frost u» 
the compound, the former constituting tho polishing* IM 
the oil and acid, the cleansing agent.—E. S. 

French Patents. 

Iron Ot es; Enrichment of -. R. Kenard and A. Becker. 

Fr. Pat. 322,504, June 27, 1902. 

See Eng. Pat. 14,970 of 1902 ; this Journal, 1902, 1383. 

-J. H. C. 

Aluminium i Manufacture of -\V. Rdbel and 

N. Bernstein. Fr. Par. 322,358, June 20, 1908. 

Cl at is heated to about 1800° C. and afterwards ground 
up with phosphate of lime or some substance containing 
that body, sulphuric acid, and a hydrocarbon such aa 
petroleum. The mixture is covered with a layer of carbon, 
placed in covered crucibles and heated to 1000° or avail 
2000° C. 
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, i After coolings* button .«r.«luwnitim i*' found’ beneath > 
the, pulverulent scoria, !■ seam oases gypsum is used 
insttid. of sulphuric acid,— *I. H; €. 

Nickel and Copper ; Treatment of Minerals containing 
( • — i—. (J.' Perron. Fr. Pat. 882,430, June 30, 1903. 

Mee U.S. pgt. 709,377 of 1903; this Journal, 1902, 1281. 

. , , , . —J. H.C. 

Copper Matte ; Reduction of -. O. Mitchell. 

Kr. Pat. 322,79G, July 5, 1902. 

See U.S. Pat 705,109 of 1902; this Journal, 1902, 1081. 

' —J. H. C. 

XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A .)—ELECTRO-CHEMISTRY, 

Ekoush Patent. 

Plates) Manufacture of Plante Electric Accumulator 

-. The Accumulator Industries, Ltd.! Woking, and 

J. J. H. Ilunte, Charlton. Eng. Pat. 6304, Mutch 14, 

1902. 

Lead plates of suitable form are subjected to the chemical 
action of oxygen and chlorine by passing a current through 
diem arranged as anodes in au electrolyte consisting of a 
solution of an alkali sulphate, such as sodium sulphate, in 
tyhinh is dissolved a chloride of a metal, preferably sodium 
chloride, and a permanganate of a metal or sulphate of 
manganese, whereby chemical compounds of lead with 
oxygen and chlorine are produced. A current is next 
passed through the plates arranged as cathodes in nn 
electrolyte consisting of a solution of sodium sulphate and 
sodium chloride, whereby the compounds containing lead 
and chlorine are broken up, the chlorine completely 
removed, and the higher oxygen compounds reduced to 
load anil its lower oxides, and the original plates are 
converted into plates with a core of (pad over which a 
porous mixture of reduced lead and lead oxide is laid. The 
plates are subsequently charged, arranged as anodes in an 
electrolyte.—G. tf. K. 

United States Patents. 

Battery ; Storage ——. C. H. Everett, Atlanta, Ga. 
TJ.S. Pat. 719,315, Jan. 27, 1903. 

The battery plate has a support with arms extending 
laterally from it, the arms being unconnected at the outer 
ttads, but having corrugated sheet metal strips mounted 
upon them, with perforations to allow of the electrolyte 
circulating in the interior of the plates.—W. G. M. 

Batteryj Secondary -. [ Central Electrode .] E. 

Buchanan, Dayton, Ohio. ' U.S. Pat. 720,321, Eeb. 10, 
1903: 

The battery is formed of three or more concentric, tubular 
lead electrodes, the outermost constituting the containing 
c.cU, and Laving suitable spaces on its inner side for the 
active material. The central electrode has 'similar' spaces 
on its outer surface, and it and the outer tube constitute 
each an electrode of single polarity. A conceutric tube 
intervenes between the other. two, and supports the active 
material on both sides, constituting bipolar electrodes, and 
dividing the electrolyte from the other cells.' Means are 
provided for insulating and maintaining the tubes in suitable 
relative positions.— G. H. ft. , 

Plates j Process of Preparing Storage Battery -. 

R_ N. Chamberlain, Assignor to Gould .Storage Battery 
Co., both of New York. U.S. Tit. 720,396, Feb. 10, 

1903. 

Taa-plates areexposed to electrolytic action as anodes in a 
solution capable of-dissolving L»a, such as* nitric acid, 
whereby ttoeyare cleaned aod ronghened, and u solution oft 
lead ohr produoed, which is then -redepositedbn veathode,* 
and the anodes are removed and formed.—G. H. R. 


; Diaphragm; Electrolytic ■■ ■■ ■ ■,- and Process of Mating 
Same. H. Rodman, Philadelphia, Pa., U.8.A. U.S. 
Pat. 720,741, Feb. 17, 1908. 

Potto us eleotrolytic diaphragms Of hardened, inert gum or 
rubber are made by mixing crude rubber, sulphur and 
. potassium sulphate, moulding and hardening (vulcanising) 
the'-' mixture, and afterwards dissolving out the soluble 
potassium sulphate.—W. C. H. 

Materials from Fluids; Apparatus for Electro-endosmo- 

, tically freeing -. 11. Schwerin, Berlin; U.S. Pat. 

720,186, Eeb. 10,1903. 

See Eng. Pat. 22,801 of 1901 ; this Journal, 1902, 1335. 

—G. H. R. 

Water ; Apparatus for Decomposing -, by Electrolysis. 

YV. K. M. McCarty, Rockyridge, Md., Assignor to A. 
Coppell. New York. U.S. Pat. 721,068, Eeb. L7, 1908. 

Two upright water-jacketed tanks each coutiiu an elec¬ 
trode, suitably supported, the upper end of which is located 
between the upper and lower edge of a conduit which 
connects the tanks about half-way up. There is an inlet 
that can be closed in one of the tanks above its normal 
water level, and a water-supply pipe communicates with the 
other.—G. H. R. 

Ekkncii Patents. 

Accumulators ; Electric -. P. E. Placet. Kr. Pat. 

322,431, Jan. 20, 1903. 

A very thin sheet of lead is wrapped many times round a 
core of lead or lead alloy of any suitable shape—hollow, 
flat, round, or square—and is then perforated with a great 
number of holes to allow of the circulation and chemical 
action of the electrolyte. The whole is then enveloped in 
an elastic tissue sewn through and through, so as to form 
rows of stitching in order to prevent the displacement and 
fall of the spongy lead and peroxide.—G. II. R. 

Insulated Wires ; Manufacture of -. J. A. Hcany 

(John Allen). Er. Pat. 322,448, June 24, 1902. 

This is a machine for the manufacture of insulating 
wires by the process described in Er. Pat. 322,449 (see 
following abstract). The bare wire is passed through a 
bath of the viscous material, and fibrous incombustible 
material—such as asbestos—is blown, by a current of air, 
on to the adhesive coating on the wire, the whole covering 
being then pressed on to the wire by passing between 
two pairs of grooved pressing-rolls placed one above the 
other, and at right angles to each other. The wire, coated 
with the adhesive, passes upwards through a pipe in the 
centre of a drum, which is divided into two main com¬ 
partments by a slanting partition, down the upper surface 
of which the incombustible material slides, anil at the 
bottom of the slope is cut into shreds by a wheel with 
projecting teeth ; from this wheel the material is passed by 
a conveyer, into a hopper at the bottom of which it meets 
a current of air, from a fan, which forces it on to the wire 
as H passes upwards through the centre of the druirn^ ^ 

Electric Wires ; Insulation of - ■ J. A. Heany. 

Er. Pat. 322,449, June 24, 1902. 

The metallic wire is first coated with a more or less viscous 
and adhesive paste of sodium silicate and manganese oxide, 
and on this coating fibrous asbestos is sprinkled, this (loos' 
covering-being afterwards compacted and incorporated with 
the underlying viscous paste by the application of heat ami 
pressure.—W. C. H. 

[Insulating! Materials for Metallic Surfaces or Con¬ 
ductors. J. A. Heany. Er. Pat. 322,627, June 21, 

■ 1902. 

She Eng. Pm, 17,74i, 1909; this Journal, 
aisoU.SvPw*. 708,198; 708/800 i-«ad 703,901 1 this Jotket* 1 - 
1902, 979;s~W: O. Hg • ■ ■" ' " 1 < 






Starch 

.J7. Fkr+Pro*f t*ril<HbW Composition*; 

June 24, 1902. 

See U.S. Pat. 708,199 i this Journal, 1902, 979.^ ^ 

Insulation of Metallic Surface, or Wire, and the 
Prevaratim of Fibrous Asbestos for that Purpose. 

J. A H«u.y, Fr. Pat. 822,029, June 24, 1902 

Skh U.S. Pats. 703,198 t 703,200 i 703,201 i this Journal, 

1902, 979.—W. C. H. 

(B.)-ELECTBO-METALLURGY. 

Sodium Amalgam; Electrolytic Preparation of —. 

K S Shepherd. J. of Phys. Chern., 7, 29-30. Chem. 

Centr., 1903,1, [8], 435. 

The ordinary electrolytio method for the preparation of 
sodium amalgam Buffers from the defect, that the amalgam, 
beine lighter than the mercury, floats on the surface of the 
latter and separatee it from the electrolyte. The author 
uses an earthenware cell, filled with mercury, which dips 
iust below the surface of a saturated solution of sodium 
chloride. If the cell has been previously boiled in sodium 
chloride solution, an average tension of 7 volts is sufficient, 
as compared with 14 volts in the ordinal^ method. The 
drops of water which soak through the diaphragm can be 
removed by blotting-paper ; a more satisfactory method 
i« to cover the mercury with a layer of fused naphthalene, 
the spirting caused by water coming in contact with the 
amalgam, being in this way avoided. Experiments were j 
carried out at temperatures between 30 and 95 y., amt 
with current densities ranging from 10-5 to- 4 amperes per 
„q. decigrm. The best yield was obtained at the higher 
temperature. The highest proportion of sodium contained 
in the amalgams prepared was 1 • 6 per cent.—A. S. 

English Patents. 

Metals and other Substances, Process for the Electric 

Heating and Refining of -- C. A. Keller, Parts. 

Eng. Pat. 15,271, July 8, 1902. 

An auxiliary feed chamber is employed in connection with 
electric or other smelting furnaces, which takes the form of a 
tupping ladle mounted on a movable truck, enabling it to be 
moved close to each furnace of a battery, to receive its 
tuppings, and to he passed under a group or groups of 
vertical electrodes plunged into the fused material coming 
from the furnace, to place it ip the electric circuit and 
maintain it at the requisite temperature for mixing and 
refining in the auxiliary chamber, and for subsequent 
casting into moulds. The successive tappings allow of a 
much larger quantity of melted material accumulating in 
the ladle than could be obtained for immediate casting, thus 
making large castings with a small quantity of material 
from each. The vertical electrodes are arranged in groups 
comprising two or more positive and negative electrodes 
respectively, each group belonging to a separate “ regula- 
table ” furnace, so that an electrode can he replaced without 
stopping the operation. Another arrangement consists of a 
rupola, the front basin of which replaces the ladle, and 
receives the fused material into which movable vertical 
electrodes descend, and maintain it at the temperature 
required for refining the casting, and its direct trans¬ 
formation into steel. The second melting, or the refining 
of waste iron or steel, is effected by introducing it into » 
preliminary bath of suitable composition, contained in a 
ladle provided with movable electrodes which permit of 
melting with current* el the usual strength without sudden 
fluctuations.—G. H. B, 

Compound*; Reduction of -——I EleBncatHeettiup.aed 

Apparatus therefor.' ! E. G. Achesdtr, BUgifW FhlWyN.Y. 
Eng. Vat. 27,179, Dee. 9, 1902. 1 

W,Us. 
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Geumatien nuAE teetoelytic AppUcut#y*f •JBW***’ 8 ** 
rents; Appsmatm for t*e —. 

Metal*.] " E.f K. Elmore, Londou/ Sng. jPn*. 2fli8Jfl«i 
Dec. 31,1901. ' u ;■ j 

A convenient form of unipolar dynamo alototric michfne 
applicable for the electrolytic deposition of coppW 
other metalti, Jiai ita armature iu direct electrical connection 
with the positive or negative electrodes of an electrolytic 
cell. The cathodes, in the form of concentric cylindrical 
shells, are suspended from a disc fixed on the vertical 
rotating shaft, and dip into a cylindrical lank, on the 
bottom of w'kiob are fixed the anodes which .also' form 
concentric*’ cylindrical shells standing up between the 
cathodes. From the periphery of the ditto, whioh extends 
beyond the cell, a flaDge projects downwards, and pasting 
between the poles of a cylindrical electromagnet surround¬ 
ing the cell, it dips into a tank oouUintng an alloy of 
mercury and lead. A cylindrical conductor is earned from 
the trough up the air gap of the magnet, and thence to the 
conducting walls of the cell. Upon rotation of the disc, 
an electro-motive force iB sot up between the upper and 
lower parts of the flange, and the cathode cylinders being 
in electrical contact with the upper part of H, a current is 
generated which passes from the meroury alloy to the 
anodes. From these it passes throogh the electrolyte to 
tho cathode, and back to the upper part of the flange, 
causing a deposit of metal on both sides of the cathode. 
It is claimed that as the metal is deposited ou. moving 
cathodes from stationary anodes, a very rapid rate of deposit 
can be attained without the necessity for usintpumps. for 
the rapid circulation of the electrolyte.—-G. 11J. 

United States Patent.’ 

Furnace; Electric —. [Oeen.] J. ?. ttarnmond, „ 
New York. U.S. Pat. 720,024, Feb. 10, 1903. . , 

The oven in this electric furnace comprises a casing formed 
of upper and lower sections, a dome-muffle being removably 
incased in, and supported by the furnace. Thelbwer port 
i has separable slabs incased, in it, the middle being 
movable vertically and laterally. It is electrically wired; 

| and means are provided for carrying a constant current t<* 
i it, and for making an air-tight joint between the upper and 
lower sections, and between the inner and oi#er portions 
i of the latter. The oven has u yertically-movabl^ bottom, 
vertical turn-post, and a: support, connected by a pivot, 
with them to admit of vertical nod Afteral, 
j the bottom which has guides of different lengths, for 
1 directing its movements, ttnd for allowing it to swing 
j laterally in one direction only, A coppter-liaigqce v ,®F’ 
attached by a fulcrnm to the turn-post, normally holds 
the oven bottom in art elevated position, **><• serves as a 
handle for manlDnlating it, and an arm OH the lew Adds 
the bottom in a depressed position. The cover of the 
easing is composed of u a crowd and a lower portion, the 
lower edges of the fotmer being copflned iit recesses in 
tho upper edges of the lower part, and a hinge joint, 
between them comprises, lqga, a sleeve secured tp one of 
them, and loosely fitted in the other, a pin passing through 
the sleeve and electrically ineulatcd from it, and baying a 
binding post at one end, anti dlanjp-nuts at theotner^ ^ 

Fkknch Patent. 

Metals and other Substances; Piece** for the ^lecUic 

Beating and r , c - A- Keller- ,$*; 

322,700, July 2, 19Q2. 

Bek Eitg. Pat. 15127 l.’l 902 j col. B-O.U-’R/ 

S. uiiLr^FATs^ timi -- oils, i- soik' 

I *• V . i-**t (■ , PH f«l 

FkUtsih Separation of the UnsaluruUdFqttyrAfifkAf i 
v Kngamsteioer.rj.Zeits. Unters. Nahr-s U, T 

6, . - ■ t> 

naner, which Is’ Ctainly eWrtroetesidt c ttol<»i*2ttofl 
ififfiTv Ss^tLi for, the detertftiBatlon^« tbMM 
getfumT ^feedhi*Jbnniai;’lato.fiooy. The utsamm 
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determined the solubility of pure barium oleate in benzene, | cooling, allowed to stood for 21—S3 hours, with frequent 
to which had been added small quantities of absolute ' shaking. An aliquot portion ( 30—50 c.e.) of the liquid 
alcohol, 98 per cent, alcohol, and 99} per cent, methyl <. was then rapidly filtered, the solvent distilled off, and the 
alcohol respectively. The barium oleate was heated with residue weighed. The results obtained, are givon in the 
the solvent rill completely dissolved, and tho solution, after ! following table:— 


(Solubility of Pure Barium Oleate tu Benzene, with Additions of 


Absolute Alcohol. 


95 per Cent. Alcohol. 

Amount of 

Amount of 


Amount of 

! Amount of 

; Alcohol 

Barium Oleate 

Tempe¬ 

Alcohol 

; Barium Oleate i 

added to 

contained tn 

added to 

contained in 

. 100 o.c. of 

101) c.e. of 

rature. 

100 c.e. of 

100 C.C. of 

Benaenc. 

Solvent. 


Benzene. 

1 Solvent. 

c.c. 

Grm. 

°0. 

C.c. 

Grm. | 

5 

0-010 

9—10 

5 

! 0*018 | 

5 

o-ois 

11-5 

S 

0-020 




6 

0-0*3 1 


• • 


20 

0-049 


• • 


100 

0-030 




200 

0-032 




200 

0 028 




Pure 95 per 
cent, alcohol 

j- 0-022 



991 per Cent. Methyl Alcohol. 


Amount of 

Amount of 


Tempe- j 

Alcohol 
added to 

Barium Oleate 
contained ill 

Tempo- 

rature. i 

100 c.c. of 

100 c.e of 

rature. 


Benzene, 

Solvent. 

°G. 

c.c. 

Grm. 

1 "C. 

9-10 

5 

0 018 

9-10 

11 

5 

0013 

11*3 

11*5 

.. 



10 

20 

0 084 

io 

9*5 

1()0 

0 053 

in 

9*5 

200 

0*052 

9*5 

9*5 

| C Pure 99i per 
! cent, motnyl 
(. alcohol. 

) 


11 

> 0*039 

11 


(See also Lewkowitsch ; this Journal, 1900, 381.) 

—A. S. j 

Disinfectant Soaps. F. Tonzig. Monat. f. pr. Derm., 
1902, 318. Pharm. J., 1903, 70, [1704], 233. 

Taa author concludes, from the results of experiments, 
that the addition of disinfectants to soap is useless, us, j 
when mingled with the latter, they appear to lose their 
specific action.—A. 8. 

English Patents. 

Fats or Fatty Oils ; Process for the Purification of -. 

J. Kliment, Vienna. Eng. l’ut. 3104, IVb. 7, 1902. 

The fat, after treatment with alkalis or alkaline salts, 
is subjected to the action of superheated steam to remove 
volatile aldehydes, terpenes, &c., and also to a process for 
separating non-volatile impurities, such as heating the oil 
to a temperature above 100° (J., or treating it with 
substauoes that combine with the impurities (e.g., com¬ 
pounds of alkaline-earth metals'), or with a solvent ( e.g ., 
acetone) that will dissolve the oil and precipitate the 
imparities. (See also U.S. Pat. 719,014 of 1903; this 
Journal, 1908, 218).—0. A. M. 

Fish Waste and other Oil-yieldable Material; Rendering 

or Reducing Apparatus suitable for Treatment of -. 

B. Haddau, London. From E. B. Edson, Cleveland, Ohio, 
U.S. A. Eng. Pat. 48,741, Aug. 26, 1902. 

See TJ.S. Pat. 707,567 of 1902 ; this Journal, 1902, 1238. 

—C. A. M. 

Fish Waste and other Material capable of Yielding 

Grease, Oil, or Gelatin; Treatment of - . K. Haddau, 

London. From E. B. Edson, Cleveland, Ohio, TJ.S. A. 
Eng. Pat. 18,742, Aug. 26, 1902. 

See U.S. Pat. 707,566 of 1902 ; this Journal, 1902, 1238. 

—C. A. M. 

United States Patents. 

Oil from Seeds $ Apparatus for Automatically Extracting 
—. A. B. Lawther, Syracuse, N.Y., Assignor to F. (j. 
Swaanell, Chicago, Ill. TJ.S. Pat. 720,532, Feb. 10, 
1903. 

The meal from the seeds is heated and comnressed through 
an opening by means of a special pluqfpr which extrudes it 
on to a travelling table, where it is cut off into cake lengths. 
Each oake is then mechanically wrapped in its cloth and 
conveyed to the chamber of a press which works vertically 
with a step-by-step motion, pressing each in turn. Or 
the cakes may be oonveyed to chambers on a rotating 
table which brings them each hi turn under a series of 
hydraulic presses raised , and lowered by hydraulic 


cylinders, set in action by tho cylinder moving the turn- 
cable. < )r a series of hydraulic presses may be carried ou 
a turn-table.—C. A. M. 

Soap ; Apparatus for Manufacturing -. J. Scliweehler, 

Philadelphia, Pa., Assignor to W. Cavenugb, New York. 
U.S. Pat. 720,585, Feb. 10, 1903. 

Tee soap is “ formed ” by being forced through a plate 
attached to the discharge nozzle of the apparatus. This 
plate has an opening with bevelled walls, one of which 
may he flat, whilst a “ core member” attached to its face 
is deflected so as to he :n a line with the opening. 

—C. A. M. 

French Patents. 

Grease [Elastic] for'Mechanical Applications. (J. Repin. 
Fr. Pat. 322,71G, June 20, 1902. 

About 40 per cent, of elocococca (cung) oil is added 
to a fat or fats solid at the ordinary temperature. 

—C. A. M. 

Fats; Emulsification [Saponification] of -. 

F. Perrclet. Fr. Pat. 322,777, July 4, 1902. 

The fat, liquefied by heat if necessary, is forced out by a jet 
j and at the moment of issuing impinges upon a current of 
the reagent (acid, base, &c.) forced out from an opposite jet, 
the substances being thus reduced to an extremely fine 
state of division.— C. A. M. 


XIII.—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(A.) —PIGMENTS, PAINTS. 

United States Patent. 

Lead Pigments ; Process of Manufacturing -. A. C. 

Charlier, Glasgow. U.S. Pat. 720,670, Feb. 17, 1903 
White-lead is produced by treating litharge, in contact 
with acidified water, with carbon dioxide at a pressure of 
about 200 lb. (See also Eng. Pat 5,637 of 1902; this 
Journal, 1902, 1285.)—C. A. M. 

(jB.)—BESINS, VARNISHES. 

English Patents. 

Linoleum or like Material; Manufacture of - J- 

Mensik, Dcutschbrod, Austria. Eng. Put. 9211, April 21, 
1902. 

Casein, glne, or other pruteid substauee of -like nature is 
dissolved in an aqueous solution of a hygroscopic salt (e.g-, 
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magnesium chloride, sine chloride, &c.) and the eolation 
coagulated by the addition of oak-wood extract and mixed 
with roein »o»p or a aoapy oil or fat. and a large amount 
of powdered cork, wood pulp, or sawdust. A small 
proportion of formaldehyde (about 5 per cent.) is then 
added to prevent swelling, and to render the material 
insoluble, and the mass pressed and rolled into sheets 
with or without the addition of any fabric, such us paper, 
jute, Ac.—C. A. M. 

Water-proofing Composition [/or Textile Fabrici, 
Leather], 0. F. Newman, t'eel Forest, Canterbury, 
New Zealand. Kng. Pat. 28,410, Dec. 28, 1902. 

A mixture, in approximately the proportions named, of 
boiled linseed oil (1$ galls.), castor oil (J gall.), sulphur 
(2 os.), and driers (2 lb.) is boiled for three to five 
minutes, and after slightly cooling, applied to the fabric so 
as to form three coatings, the material being dried between 
each application.—C. A. M. 

( C.)—INDIA-RU BBEB. 

Rubber-Plant of Lower Congo. E. D. Wilderaan. Comptes 

rend., 136, [6], 399, 

The author points out that most caoutchouc-bearing plants 
belong to the species “ Apocynaces," but ought to be 
divided into different classes, and not wholly placed under 
the one bend of “ Landolphia.” 

A botanical description is given of a plant which comes 
from Lower Congo. It appears to belong to the class 
Clitandra, and to resemble closely Clitandra nrientalis, a 
native of German East Africa. The caoutehouo is extracted 
from the plant by boiling with water. 

The author states that he hopes later on to furnish some 
account of the commercial value of the rubber-bearing 
plants of Clitandra, among which may be mentioned 
C. Henriquesiana and C. cirrhosa. —T. F. B. 


LITERATURE—Cu XtH., ITVi, A XVI. 3J3 


Unitsd States Patent. 

Tannin Extracts Process of Making Decolorised _. 

G. Klenk, Hamburg, Germany. (J.S. Pat. 720.157. 
ieb. 10, 1903. 

1402 IT L a j‘ S^5 ' 0C3, l * C ‘ 9 ’ 1901 J tKU Jouni * 1 ' 
French Patent. 

j [Artificial Horn, Shell, frc.] •* Galalith", Manufacture of 
j ——. Cle. Fran^ise de la Galalith. Fr. Pat. 822.854 

June 27, 1902. 

j Gaeawth prepared according to Fr. Pat. 292,705, by the 
I action of alkali-lye on casein, is further modified for 
j special purposes by mixing it with alkaline extracts of 
j epidermal tissue of rarious kinds.—It. L. J. 


XYL—SUGAR, STARCH, GUM. Etc. 


Sugar Beet j Respiration of the -. F. Strohmer. 

t lesterr.-ung. Zeits. Zueker-Ind, it. Land*., 31. 933_ 

1009. Chem. Centr., 1903,1, [8], 471. ' 


In order to ascertain the causes of the loss of sugar 
on keeping beets, the author made a series of quantitative 
experiments as to the influence of certain conditions on 
the respiration. He concludes that whilst a loss of sugar 
during the storing of beets cannot be prevented, it can be 
appreciably diminished if provision be made for the 
presence of the small amount of cold air required for 
maintaining the necessary respiration, and the tempera- 
| ture be kept low, though not under — 1° C.—A. 8. 


! Maltose; Detection of Small Quantities of _, in 

J Presence of (Jlucoee. I,. Grimbert. XXIII., page 882. 


Rubber i Drying of Washed -. C. O Weber. Gummi- 

^lu ’ l908 ’ 4 " 8 ' t * 1 * 8 •J° arna1 ' 1903, 

The bulk of the water to be removed from washed raw 
rubber sheets is on the surface of the sheets, and can be 
removed, by the use of a vacuum drying chamber, within 
30 minutes, whereas one and a half days would be required 
in an ordinary drying room, maintained at u temperature of 
60" C. The water enclosed in a sheet which is already dry 
on the surface, is not removed so quickly by aii increase of 
temperature as one would expect, since it can only escape by 
diffusion through the caoutchouc septum. The rate of 
diffusion is influenced more by the composition of the 
atmosphere surrounding it than by its pressure and tem¬ 
perature. In a vacuum-chamber the atmosphere is prac¬ 
tically water-vapour, and is therefore most unfavourable to 
a rapid rate of diffusion. The author therefore suggests, 
that the raw rubber sheets should first be placed in a 
vacuum chamber to remove surface moisture, and then 
removed to a drying room, in which the air is made to 
circulate, to remove the enclosed water, the incoming air 
being entirely froe from water-vapour. 

Ho is of opinion that porosity in finished goods is much 
“ ( ’' e frequently d ae t0 tlle composition 0 f the << mixings ” 
used, especially the quantity of sulphur, than to moisture iu 
*"!»?«*■ !t “ a ver y *>nple thing to produce goods 
J fre * ‘ ro,n porosity, from mixings containing 10 per 
cent, of water.—J. K. B. or 


English I’atknt. 

Maltose Syrups and Sugars; Process of Producing .. 
C. II. Iluryea, Sioux City, U.S.A. Eog. I’at. 22,537. 
j Oct. 16, 1902. ' 

This process consists in healing the starch with a very 
dilute acid so as to produce “a thin boiling or modified 
starch centralising the acid, treating the mass with malt 
or malt extract, “and finally separating the maltose from 
the mass.”—T. H. P. 

United States Patents. 

Evaporating Apparatus [Sugar]. O. M. Nilson, Mans¬ 
field, La. U.S. Pat. 720,465, Feb. 10, 1903. 

The syrup reservoir is arranged within and heated by a 
furnace, from which the products of combustion pass 
upwards through a vertical drum, and then through a 
horizontal flue arranged beneath tho olarifier. The reservoir 
is connected to the clarifier by a series of normally heated 
tubes located wiihin the drum, and also by a series of 
normally cool pipes outside the drum, this arrangement 
serving to effect the circulation of the syrup. (See also 
U.S. Pat. 698,733 i this Journal, 1902, 783.)— Ii. A. 

Cornstalks or Analogous Plants ; Manufacturing Products 

from -. G. H. Sherwood, Chicago, III. U.S. Pat. 

720,850, Feb. 17, 1903. 


OX-TANNING; LEATHER, GLUE, SIZ] 

English Patent?. 

leather, Artificial; Manufacture of -. G. S. Falki 

Pat”sssoft a ' ken * t * i,1 » Philadelphia, U.S.A. Ei 
fat. 23,596, De*. 9 , i#oj. 

See U.S. Pat 714,791, Dee. 2,1902 j this Journal, 1903,1 

—B. L. J. 

W 2Zr°it 9 $"90*™ c/or Leather], G. F. Ne 
S^i. ***• Dec. 28, 1908. XXII. 1 


The pith of the stalks of Indian corn is separated from the 
shell, and digested by boiling in a suitable chemical solu¬ 
tion until a plastic and adhesive or gluticoua substance is 
formed.—W. P. S. 


Cornstalks or Analogous Plants; Manufacturing Products 

from -. G. B. Sherwood, Oakpark, Ill., Assignor to 

National Fibre and Cellulose Co., Chieago, Ill. U.S. Pat. 
720,851, Feb. 17, 1908. 

The product claimed, is obtained by mixing, in any desired 
proportion, the substances formed on separately digeating 
the pith and flbrous portions of the stalks of Indian 00 m . 




i out pre- j 
338,881, { 

] 

XYIL—BREWING, WINES, SPIRITS. Etc. ! 

r 'easts ; Behaviour of -, in Mineral Nutritive Solu¬ 

tion ». A, Kossowic*. Zeits. lsndw. Vers. Wes. ihst., 6, ; 
87—59. Chem. Cen.tr, 1903,1, [8], 475. 

Tut Author: has examined the l>ehaviourof various yeasts i 
) molasses solutions. With certain kinds of yeast the j 
roduption of a reddish-yellow colouring matter, was j 
bserved, the formation being dependent upon the pra¬ 
ctice and amount of magnesium suits. The amount of 
lOtassfum salts is also of some influence, whilst certain 
rganlo compounds, c.g., asparagine and tartaric acid, have 1 
> prejudicial effect on the formation of the colouring matter, 
'he presence of a large amount of potassium salts Retards 
be fermentation; the retardation is, in general, greater . 
rith salts of low molecular weight, but the degree of dis- 
ociation of the salts also appears to have an effect. If 
he amount of potassium salts added is not very great, the 
east soon becomes habituated thereto, and with lower 
Qncentratkms the fermentation is even favoured. Varia- 
>ons in the amount of potassium salts present, such as 
ccnr in the mashes of the molasses distillery, can 
ppreoiably influence the course of the fermentation. 

The multiplication of the yeast cells is strongly diminished 
•y the presence of a large quantity of a potassium salt, 
u nutritive solutions containing equal amounts of potassium 
aits, the degree of propagation is approximately the same. 

L considerable degree of fermentation with vigorous 
volution of carbon dioxide was not observed. The author 
onflrms Wildiers’ statement that the presence of certain 
rgauie compouuds is necessary for fermentation, if by the 
atter a perceptible evolution of carbon dioxide is undcr- 
tood. Ho concludes that, whilst the presence of other 
irganic compounds besides sugar is not necessary for the 
iropagation of the yeast, yet these compounds have a great 
nfiuence on the rate of propagation and, still more, on the 
srmentation.—A. S. 

jeer Yeast; Influence of High Concentration of Salts on 

the Activity of -. A. J, J. Vandevelde. Bull. Acad. 

roy. Belgique, 16, 374—384. Chem. Centr., 1903, 1, 
[7], 414. 

Tub author added sodium, potassium, ammonium, calcium, 
«d barium chlorides; sodium, ammonium, and magnesium 
ulphates; sodium chlorate, sodium thiosulphate, and 
mrraoniam nitrate up to a concentration of one-tenth ; and 
iisodinm phosphate and potassium ferrooyanide up to a 
lOncentration of one-twentieth of a molecular weight, to a 

X r.yeast solution. The course of the fermentation was 
wed by determining the amount of carbon dioxide 
ivolved- It was found that the high concentrations of 
Alts somewhat retarded the fermentation, but that, after a 
ertain time, the same amount of sugar was destroyed as 
a a solution to which no salts bad been added.—A. S. 

Fungi ; Enzymes in fermentations by fission -. 

E. Buchner and J. Meisenheimer. Ber., 1903, 36, [ 3 ], 
684——638. 

TtUt isolation of the fermentative enzymes of the fission 
angi (bacteria) In the form of expressed celt juices was 
bandoned on account of tbe difficulty of obtaining suflB- 
iCnt ceil material irith which to work. Recourse was 
herefore Had to the method of killing the cells, without 
estrdying' the eiizytbes; by treatment with acetone. 

Lactic Acid fermentation. —Pure cultures of Bacillus 
Oelbrilckii, the bacillus concerned in souring distillery 
dhtfids, were made Had the cells were separated' by eehtri- • 
Bgalfeing f the latter were then treated with acetctoe, and t 
yfed. 'porfioha oflhe dry preparations wete triturated with 
, U re sand and a little water until tile cells were brekeft>up. 
Phemixture wqs <B*e»te4 .wWk.mduBouaaf. eauamugsrst j 
tf .C. for four days, ant pwaehoo ol.^t Jlttlaftolaencs the t, 
ompleta isterility nf.tl » ac4arisM b«mg>alao damonstrated. ! 
n aU cases a distinct quantity oMactfo *«$,*** produced, ; 



and rim ytfld was eery materially ioercnspd bydhe praeen^e 
of calei&m carbonate during fermentation, O - 0 grm. of »mu- 
laetote being isofated from the products of the. aottewof 
6-5 arms, of dry cells. 

Acetic Fermentation.— The bacterium of heqr vinegar 
was employed, the films being .collected from tbe surface 
of tbo culture liquids and treated directly with acetone, 
The dried, dead cells were triturated with sand and kissel-, 
guhr, and digested for three days with 4 per cent, alcohol 
at 30° U. In presence of toluene. Hero also the presence 
of calcium carbonate had a marked effect on the yield--! 
0-4 grot, of ucetlc acid was recovered-by distillation Worn 
the products of the action of 8‘7 gnus, of dry bacteria. 

, —J. F. B. • 

Enzyme which Effects the Anaerobic Respiration of the 
Cells hf the Higher fhints and Animals; Isolation of 

the - -J. .Stoklasa and F. Czerny. Ber., 1903, 36, 

[3], 62*—684. ' 

The authors have succeeded in separating, from higher 
plants and from some of the organs of the higher animals, 
an enzyme capable of inducing vigorous fermeutation in 
solutions of dextrose or levulose. The method used for 
isolating the enzyme was Albert’s modification of that of 
Muchuer, and the materials treated were sugar beets ( Beta 
culgaris), potato nodules ( Solatium tuberosum), peas ( Pisum 
sativum), beef, ox lungs, and various organs of the dog and 
goose. The relation between tiie amounts of carbon dioxide 
aud alcohol formed in the fermentations brought about by 
the enzyme, thus obtained, is the same as exists in yeast 
fermentation. The experimental results show that the 
fermentative euzyme is secreted by the plant coll during 
normal respiration. There is hence a genetic connection 
between aerobic and anaerobic respiration.—T. II. P. 

Barley ; Determining the Ger mi native Power of -H. 

Fichtner. All a era. Zeits. f. Bierbrau. u. Malzfabr., 31, 62. 
Chein.-Zeit., 27, [15], Rep. 44. 

Urban recently proposed that the germinative power of 
barley should be tested by boiling the corns a few minntes 
in water and then applying pressure. Such of them as 
allow the embryo to protrude under this treatment are to 
be considered as capable of germinatiug, the others not. 
The author, however, finds that the results of the Urban 
test are unaffected by boiling the corns for 12 hours in a 
1 per cent, solution of mercuric chloride, which certninly 
destroys the vitality of the embryo. Iu certain other samples 
where the Urban test gave 98—100 per cent, of germinating 
cores, practical tests showed only 31—76 per cent.; hence 
the former method affords no reliable indication of the 
germinative power,—(J. S. 

Matt Worts ; Influence of Various Conditions in the Malt 

on the Composition of -. E. Jalowetz and G. Ewald. 

Woch. f. Bran., 1903, 20, [10], 109—111. 

A sample of pale brewery malt was subjected to a series of 
mechanical sortings according to the various factors dealt 
with below. Each grade was then mashed separately under 
identical conditions, and the results were compared amongst 
themselves and with the original malt. Special attention 
was paid to the composition of the worts with regard to 
residual apparent maltose and dextrin after fermentation 
with Frohberg yeast. 

Influence of the Steeliness of the Endosperm. —The 
malt was graded by means of the diaphanosoope into font- 
grades ranging from mealy to steely. The results followed 
the order of the grades ; the more mealy corns gave higher 
yields of extract, smaller differences between the results 
from coarse grist aud fine meal, higher percentage of 
maltose in the worts, more rapid saccharification, clearer 
and paler worts than the more steely corns. . After fer¬ 
mentation the apparent residual maltose was practically the 
same for all grades; but tbe residual dextrin increased with 
increasing steeliness, the differences being greater with 
octree grist than- with fine metfl, owing tp ■ restricted 
saccharification. 

. Influence* of Length of Acrospire. —Four grades were 
sorted ant, viz., under 8/S, 8/8, ay 4, and l/l ; the two 
medium grades being by far the most ndxnerous. The 
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Alcohol Manufacture / Control Apparatus for tut in 
E. Gibaudan. Fr. Pat. 8X2,898, Jane 24, 1909. 

Tub apparatus consists of taro wheels supported at tbe ends 
of an axle in a vessel. One wheel is fitted round its cir¬ 
cumference with troughs into which the alcohol falls, thus 
causing the system to rotate. The second wheel, called the 
“gauge wheel," serres to keep the liquid in motion. The 
axle works a device for counting its revolutions. A gravity 
float is attached to the end of a lever (the other end of 
which is fixed to a point on the side of the vessel) which 
rests on the gauge wheel and determines its revolution. 

Aa tbe alcohol falls on the upper part ot the first wheel 
it fills the troughs, and overflows into the vessel, the 
pressure exerted by the lever which carries the float pre¬ 
venting movement until sufficient alcohol is in the vessel to 
float the gravity bob, at which point the system starts 
rotating. The level of the liquid thus depends upon the 
density of the alcohol.—T. F. B. 

XVm-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Cow's Milk i Composition of -. H. C. Sherman. 

J, Amer. Cham. Soe., 1903, 25, [*], 182 - 
SAun.ES were taken at all times of year from the same 
herd of about 600 cows. 

The author finds that the percentage of protein (percent¬ 
age of nitrogen found by Kjeldahl's method x 6 - 23) and 
the percentage of fat vary according to the season, being 
lower in spring and summer than in autumn and winter, 
while the percentage of lactose remains practically constant 
throughout the year. 

Generally speaking, it was found that the amount of 
protein varies with the amount of fat, and that, taking the 
average milk, the relation is approximately that expressed 
by Timpe (Cheru.Zeit.,23, 104,1), viz,, protein =2 + 0-85 
fkt. It was also found that deficiency in solids not fat is 
usually, as stated by Richmond, due to small amount of 
lactose, whilst any excess over 9 per cent, is generally 
largely due to protein. 

Richmond’* statement that the relation between protein 
and ash (ash = 0-36 + 0-10 protein) was found to apply 
very nearly i the author’s results approximating more 
closely to tbe relation : Ash = 0-38 + 0-1 protein. 

—T. F. B. 

Boric Acid [in Foods ] ; Colorimetric Process for the 

Detection and Determination of -. C. K. Cassal and 

H. Gerrans. XX III., page 381. 

English Patents. 

Milk i Apparatus for Testing -. A. Bernstein, Berlin. 

Eng. l’at. 4382, Feb. 20, 1902. 

Sbb Fr. Pat. 318,973, 1902 ; this Journal, 1902, 1475. 

—W. P. S. 

Food Preparation [Milk Extract], G. Kichclbanm, 
Berlin. Eng. Pat. 6305, March 14, 1902. 

Sbb Fr. Pat. 819,611, 1902 ; this Journal, 1902, 1548. 

—W. P. S. 

Pasteurising or Sterilising Apparatus [Beer or Milk], 

A. A, Busch, B. Gall, and T. J. Barry, all of St. Louis, 

Mo. Eng. Pat. 24,014, Nov. 8, 1902. 

Sbb UB. Pat, 713,952 1902 ; this Journal, 1902, 1548 

—W. P. S. 

Food ! A New Concentrated Article of -M. Woolf, 

London. Bug. Pat. 7919, April 4, 1902. 

Fro* 65 to 85 lb. of sugar are dissolved in water to make 
a concentrated solution. This U mixed with a solution 
of .9 to 12 lb. of gelatin in 3 to 6 galls, of bpit juice. The 
whites from 85 to 100 eggs are then addeA Bud the mixture 
formed into tablets;—W7P. S. 


United States Patents. 

! Cereal Food Products i Preparation of ——. J. B. Espey, 
Springfield, Ohio. U.S. Pat. 720,122, Feb. 10, 1903. 

j The grains are agitated in a bath containing formaldehyde 
: until the halls hare been removed and floated off. The 
grains are then washed, cooked, dried, and ground. 

—W. p. S. 

Centrifugal [Cream] Separator. J. P. Hultgren, Assignor 
to F. H. Getzmao, both of Stockholm. U.S. Pat. 720,810, 
Feb. 17, 1903. 

The separating-bowl it provided with hollow conical liners, 
which are elliptical in horizontal cross section, and extend 
diagonally through the liquid space of the bowl. Wedge- 
shaped projections, having their points turned downwards, 
are formed on the liners, which are provided with openings 
at tbe lower ends of these projections. Suitable provision 
is made for the supply of whole milk, and the discharge of 
the separated cream and skim milk. (See also U.S. Pat. 
708,643 of 1902 ; this Journal, 190', 1291.)—K. A. 

French Patents. 

Food Products ,- Process of Preserving -. W. D. Baker. 

Fr. Put. 322,438, June 24, 1902. 

See U.S. Pat. 709,431, 1902; this Journal, 1902, 1291. 

—W. P. S. 

Fermented, Alcoholic and Oleaginous Liquids, Milk, §-c, ; 

Apparatus for Ageing and Improving -, bg means of 

Oxygen, Ozone, tfre. W. Saint-Martin. Fr. Pat. 322,654, 

1 June 30, 1902. XVII., page 373. 

(B.)—SANITATION; WATER PURIFICATION. 

Ammonia; Absorption of - , by Sea-Water. J. Thoulet. 

Comptes rend., 136, [7], 477—478. 

The free and albuminoid ammonia in certain samples of 
j sea-water from tbe Mediterranean and the North Atlantic, 
were found to be higher after filtration through a paper 
filter than before. Experiments in which these waters and 
also distilled water were filtered through paper and glass 
| wool filters which bad been exposed to the ordinary atmo¬ 
sphere, and to one rendered artificially ammoniacal, and in 
which they were poured drop by drop from one vessel to 
another through the ammoniacal atmosphere, showed that 
the effect was due to ammonia which tbo filters had absorbed, 
and which they yielded again to tbe liquid. Sea-water 
appeared to absorb ammonia in this way more readily than 
distilled water. When two successive quantities of water 
were passed through tbe same filter, the free ammonia was 
raised in the first ease from 0-04 to 0-38 mgrm. per litre, 

, and in the second case from 0-04 to 0-05, showing that the 
whole of the ammonia was rapidly washed out of the filter. 
Hyaline quartz in grains of about 0-5 mm. diameter, 
recently ignited, did not remove any of the ammonia from 
a sea-warir containing 0-75 mgrm. per litre, when it was 
filtered through it—J. T. D. 

English Patents. 

Water. Purifier. G. M. Davidson, Oak park, HI. Eng. Pat. 
j 498, Jan. 8, 1903. (UnderInternat. Conv., July 2,1902.) 
See U.S. Pat. 712,770, 1902 ; this Journal, 1902, 1550. 

—w. r. s. 

Works' Effluents or other Liquids ,- Plant and Machinery 
for the Separation and Precipitation of Heavy or Floe- 

culenl Matter from -. M. Allen, Manchester. 

Eng. Pat. 656, Jan. 10, 1903. 

i Three or more baffles or partitions are placed in each of 
I B series bf settling-tanks, being arranged across the flow 
! of liquid through the tanks. The two outside baffles have 
i their tops above the level of tbe liquid, but do not reach 
| lo the bottom of the tank, whilst the centre baffle is in 
j contact with the bottom and has its top submerged. The 
j inlet, connecting, and overflow troughs are so arranged as 
; to allow one or any of the tanks to be out out, for. the 
purpose of removing the collected sediment, without 
.i interfering with the working of tbe others.—W. P. 3...... 
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Sewage and other Polluted Liquidt I Tank* and Apparatus 
for Effecting the Purification of —,and the Manu¬ 
facture of Substances for Use in connection therewith. 
£. B. Candy, London. Eng. Pat. 7238, March 25, 1902. 
Tbansversklt inclined diaphragms are placed in the 
settling-tank so as to alternately rednce and increase the 
velocity of the flow. The diaphragms are perforated at 
the top and bottom alternately. Means are provided for 
withdrawing the deposits. 

A tank is also described in which are placed superposed 
funnel-shaped diaphragms, scrapers and draw-off cocks 
being provided for the removal of sludge. An apparatus 
is claimed for intermittently discharging quantities of 
effluent from or into the settliug-tanks, consisting of a 
float, which fills when it has risen to a certain height, theu 
sinks and releases a valve. A further claim relates to an 
apparatus for periodically discharging liquid collected in 
a tank. When a certain quantity of the liquid has passed 
through a flexible pipe into a second tank, the weight of 
the latter and its contents actuates a system of levers and 
floats controlling the discharge valve. 

A material for use in bacterial filter beds is manufactured 
by first partially drying mud from docks, rivers, canals, &c., 
and then carbonising it in the absence of air. Alternate layers 
of dry mud and coal are built up and covered with clay or 
turf. Sufficient air is admitted to allow the coal to burn. 

—W. 1‘. S. 

French Patents. 

Water Purifier. C. C. Clark, II. G. Bleakley, and 
J. G. Carson. Fr. Pat. 322,730, July I, 1902. 

See U.S. Put. 703,541, 1902; this Journal, 1902, 1036. 

—W. P. S. 

Waste Waters and Effluents; Purification of ——. 10. 

Mbller and H. Fftlsche. Fr. Pat. 322,705, July 3, 1902. 

A cm fermentation is allowed to proceed as far as possible. 
The liquid is then neutralised, heated to a moderate tem¬ 
perature by means of waste steam or by employing it for 
cooling condensers, and allowed to putrefy. A little quick¬ 
lime may finally bo added.—W. P. S. 

(C.)—D1 SI NFECTANTS. 

Peru Balsam; Anti-Bacterial Properties of ——. M. 

Piorkowski. Ber. deutsch. pharrn. Ges., 12, 386—391. 
Chem. Centr., 1903, 1, [7], 414. 

The author finds that proportions of Peru balsam up to 
about 20 per cent, have only a slight retarding action on 
the growth of bacteria. A culture of Pyocyaneus after 
being left in contact with Peru balsam for 24 hours and 
then transferred to a nutritive medium, still possessed a 
certain germinating power. Cinuamem does not destroy 
bacteria at a concentration of 1-5 per cent., nor does 
styracin at a concentration of 4 per cent. Cinnamic acid 
at a concentration of 2 per cent, prevents the growth of 
bacteria, and at a concentration of 4 per cent, destroys 
them.—A. S. 

Disinfectant Soaps. F. Tonzig. XII., page 372. 

K.nolish Patents. 

Disinfectors and Processes of Disinfecting. 

•W. Defries, London. Eng. Pat. 8137, Feb. 7, 1902. 

A hermetically-closed chamber containing the article 
is first filled with steam. The chamber is then exhausted, 
after the steam has acted a sufficiently long time, and it 
is then filled with disinfectant vapour. The apparatus is 
next subjected to reduced pressure, so as to suddenly 
evaporate the steam condensed in the article.—T. F. B. 

Disinfecting and Deodorising Compositions and their 
Application. T. Unsworth and J. P. Miller, Liverpool. 
Eng. Pat. 8288, Mar. 8, 1902. 

A disinfecting composition containing potassium per¬ 
manganate, plaster of Paris, “whitening,” gum arabic, 
and ooramon salt. The composition is made into blocks, 
which can be hung in a cistern. 


The proportions of the ingredients are :—Potassium per- 
| mangauate, 15 lb.; plaster of Paris, 21 lb.; whitening, 

4 lb.; gum arabic, j- lb.; common salt, J lb.—T. F. B. 

i 

! Ozone in Liquids and Solutions ; Fixing — ■ A.Sprange, 
London. Eng. Pat. 4153, Fell. 18, 1902. 
j The process consists in passing ozone through aqueous, 
alcoholic, or ethereal solutions of •' acetyl hydride, 
0,11,0,11 ” (acetaldehyde), until the solution is saturated. 

Tlie solutions thin prepared are found to be very stable, 
retaining their strength for years, and have been success¬ 
fully used for impregnating bandages, Ac., to render them 
antiseptic. 

It is found that pure “acetyl hydride" dissolves about 
2,82 1 times its volume of ozone, while 10 per cent, solu¬ 
tions (by volume) absorb 536, 748, or 859 time9 the volume 
of ozone according ns the solvent is water, alcohol, or 
ether.—T. F. B. 

French Patent. 

Verdigris; i\eutral Adhesive -, for Treatment of 

Diseases of the. Vine, of Trees, and of Plants generally, 
and for other Purposes. A. Fafournoux. Fr. Pat. 
322,481, June 25, 1902. 

j The composition is a mixture of an alum, 797 parts i 

j crystallised copper acetate, 200 parts; and Aniline Green 

! dissolved in acetic acid, 3 parts. The proportions of the 

I ingredients used are modifiable, and other colouring matters 

may he substituted for the Aniline Green.—E. S. 

* 

XIX.—PAPER, PASTEBOARD. Etc. 

United States Patent. 

Paper [from Cotton-Seed Hulls]; Manufacture of —. 
W. T. Armistcad, Assignor of half to N. B. Baeon, both 
of Richmond, Va. U.S. Pat. 719,982, Feb. 10, 1903. 
Cotton-seed hulls are boiled with alkali under pressure 
and then ground to a pulp. Absorbent paper or board is 
made from this material, having a uniform tint imparted by 
the minute particles of the hulls uniformly distributed 
throughout the pulp. A felt-paper or hoard is also 
produced by saturating the pulp with tar.—J. F. B. 

French Patents. 

Celluloid ; Process for liendering -, Uninflammable. 

H. Beau. Fr. Pat. 322,457, June 24, 1902. 

An alcoholic solution of calcium chloride (about 20 per 
cent.) is added to a solution of celluloid in acetone (about 
10 per cent.) in such quantity as to have 1 part of calcium 
chloride to 10 parts of celluloid. 

This mixture is evaporated, spread into thin sheets, 
washed, and dried at the ordinary temperature. 

| The quantity of calcium chloride may be Increased to 18 
J or 20 per cent, if desired. 

| The calcium chloride may also be added to the pyroxylin, 
suitably broken up; the mixture is then ground with 
alcohol, and passed through a mill, the rollers of which arc 
heated to about 50° C.—T. F. B. 

Celluloid - like Substance; Production of a ——. 

E Callenberg. Fr. Pat. 322,506, June 27, 1902. 
Halogen derivatives of the ethereal oils, especially turpen¬ 
tine chloride, are substituted for, or used iu conjunction 
with, the camphor or other substanco mixed with nitro¬ 
cellulose or other cellulose compound in the manufacture of 
celluloid.—T. F. B. 

I 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Iodine ; Solubility of -, in Glycerin. Catilton. Bull. 

gdn. Th6rap., 1903, 145, 62. Chem.-Zeit., 27, [15], 
i Rep. 38. 

; Contrast to the usual opinion, iodine is abundantly soluble 
| in glycerin. By first dissolving the iodine in afoobol or 
acetone, then adding the glycerin, and driving off the ftm 
! solvent by evaporation at a low temperature. Another 
I method is to heat a mixture of iodine and pure glycerin to 

8 
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120°—150° C. in B doted vessel. The solution bat the j 
appearance and smell of pnre iodine, and the author believes j 
that the phenomenon is entirely one of solution, not substi- | 
tution or esterification j also that the solution has certain 
advantages over ordinary iodin^tincture.—C. S. 

Dihydrootunphene and Pinene Hydrochloride ; ffitrcUion 

of -. M. Konowalow and S. Kikina. J. runs, phys.- 

chem. Get., 31, 935—944. Chem. Ceutr., I90:», 1, [»], 
512. 

From the results of their experiments the authors conclude 
that camphene, pinene hydrochloride, and camphor all | 
contain a OH group. As, however, ou nitration, the pre¬ 
sence of the Oil group is only somewhat faintly indicated, 
it has not the ordinary character of the C1I group in the 
fatty and polymethvlene series. In the fatty series, the 
presence of this group is indicated very distinctly if it 
is tinder the influence of a methyl (CIL,) group. It is 
probable, therefore, that camphene, pinene hydrochloride, , 
and camphor do not contain a methyl (CI1 3 ) group united 
to the CH group.— A. ti. 

Marjoram Oil. P. Genvresse and E. Chablay. 

Comptes rend., 136, [6], 387. 

The authors find that this essence is produced from plants 
of the typo Calaminlha Nepeta, so they apply this name to | 
the oil. On fractional distillation they found small quantities 
of /-pinene in the first portion of the distillate ; this they 
identified by comparing the nitrosoehloride with that pre¬ 
pared from oil of turpentine. The portion passing over 
between 210° and 220° C. consisted of a new ketone, of 
formula C 10 lI 16 O, which the authors designate “ calamin- 
thone.” It is dextrorotatory. The oxime and semicarbazone 1 
were prepared. On reduction with nascent hydrogen it 
gave small quantities of menthol, and also an oil, which, 
on oxidation with chromic acid, gave a ketone, the oximo 
of which was identical with /-menthone oxime. The 
fraction distilling between 223° and 225 9 C. consisted of 
pnlegone ; it was identified by the formation with hydroxyl- 
amine hydrochloride of the two known pulegone oximes. 

—T. F. B. 

Peru Balsam ; Anti-Bacterial Properties of -. 

Piorkowski. XVIII. C., page 377. 

Digitalin t Determination of -, in Officinal Prepara¬ 

tions of Digitalis and Digitalin. E. Calle. XXIII., 
page 383. 

English Patents. 

Acetic Acid and other Acids of the Fatty Acid Series; j 

Manufacture of -. II. von Hochstetter, Troppau, [ 

Austria. Eng. Pat. 3923, Feb. 15, 1902. 

See Fr. Pat. 318,710 of 1902 ; this Journal, 1902, 1409 . 

—T. F. B. I 

Active Principles of Drugs ; Apparatus for Extracting 

.— , and for other like Purposes. J. Barclay, Broms- 

grove. Eng. Pat. 5799, March 8, 1902. 

A HOLLOW, perforated cylindrical drum, containing the 
substance to be extracted, is caused to rotate inside a 
concentric fixed drum, which contains the solvent, heated 
by a steam ooil between the drums. 

The outer drum is fitted with a condenser and with pipes 
leading to a still into which the extracted liquor can be 
run and there concentrated, the vapour of the solvent 
passing back into the drum.—T. F. B. 

Saccharine j Process of Manufacturing or Purifying' -. 

•S. A. Jackson, Heaton Chapel (Lanes.), and-.,A. J. 
Pennington, Withington. Eng. Pat. 6005, March 12, 
1902. 

The process consists in fractionally dissolving out the 
ortho-compound with acetone, in which the para compound 
is lesa soluble.—T. F. B. 

Pharmaceutical Compounds) Manufacture and Produc¬ 
tion of - . H. E. Newton. From Farbenfabr. vorm. 

F. Bayer and Co. Eng. Pat. 8955, April 17, 1902. 

Whew halogen methyl alkyl ethers react with salicylates, 
compounds of the type HO.C»H,.CO.0.CIlj.OH are 


produced, R being an alkyl radical. These compounds 
have considerable therapeutic value. 

For instance, 1,600 parts of dry sodium salicylate and 
5,000 parts of benzene are mixed with a solution of 805 
parts of monochlordimethyl ether in 800 parts of benzene, 
the temperature being kept below 40° C. After stirring 
for some time the mixture is washed with sodium carbonate 
solution, dried over calcium chloride, tbe benzene distilled 
off, and tbe residue distilled in vacuo. Methyl-oxymethyl- 
salicylate of tbe constitution HO.C,H,.CO■ OCH,.OCH, 
passes over as a colourless, odourless liquid, having a boiling 
point of 153° C. at 32 mm. pressure. On heating at the 
ordinary pressure, formaldehyde is split off, whilst dilute 
acids decompose it into salicylic acid, methyl alcohol, and 
formaldehyde.—T. F. B. 

8-Metliylxanthines; Production of Chlorine Substitution 

Products of -. G. W. Johnson, London. From C. F. 

Boehringer und Solme, Waldhof. Eng. Pat. 27,485, 
Dec. 12, 1902. 

When chlorine or a chlorinating agent is passed through 
solutions of the 8-methyl xanthines, the hydrogen atoms of 
the 8-methyl group can be replaced by chlorine, mono-, 
di-, and tri-chloro substitution products being obtained by 
varying tbe treatment. 

8-mono-chloromethylcaffeine, C # H,,O a N 4 Cl, may be pre¬ 
pared by passing a stream of dry hydrochloric acid through 
a cold solution of 50 grms. of 8-raetbyl caffeine in 250 c.c. 
of anhydrous chloroform. 200 c.c. of chloroform are now 
added, and the mixture boiled under a reflux condenser, 
chlorine being passed through the solution. On evapora¬ 
tion of the chloroform, 8 - mono-chloromelbylcaffeine 
separates out. Kecrystalliscd from ethyl acetate it gives 
white needles, melting point 208°—210° C. 

8-trichloromethyltheobromine, C 8 II;0 2 N 4 C1 3 , is prepared 
bv adding 100 grms. of 8-methyltheobromine to a solution 
of 150 grms. of chlorine in 2 litres of phosphorus oxy¬ 
chloride, and agitating the mixture for four hours at the 
ordinary temperature, when it is filtered. The solution is 
evaporated in vacuo and the residue crystallised from ethyl 
acetate. White prisms are obtained, having a melting 
point of 211°—212“ C. 

8-trichloromethyl- 7 -monoehloromethyl- l .3-dimethyl- 
xanthine, C 9 H 8 0 3 H 4 C1 4 . A large excess of chlorine is 
passed into a solution of 1 grm. of 8-methylcaffeine in about 
8 grms. of nitrobenzene warmed ou a water-bath. The 
excess of chlorine is driven off by passing a current of air 
through the solution, from which the nitrobenzene is 
removed by distillation fn vacuo. The tetrachloromethyl- 
xanthine separates out of the residual liquor, and on 
crystallisation from alcohol is obtained as colourless prisms 
which melt at 204°—205° C.—T. F. B. 

8- Methylxanthine Derivatives ; Elimination of the 8-Methyl 

Group from -. G. W. Johnson, London. From 

C. F. Boehringer und SShne, Waldhof. Eng. Pat. 27,532, 
Dee. 13, 1902. 

The 8-methyl xanthine derivatives, prepared according to 
Eug. Pat. 526 of 1901 (this Journal, 1901, 833) are con¬ 
verted into halogen derivatives in which the 8-methyl 
group is substituted, according to Eng. Pat. 27,485 of 1902. 
(See preceding abstract.) 

On boiling these halogen compounds with water, carbon 
dioxide and hydrochloric acid are eliminated, the xanthine 
derivative being produced. 

For instance, if 1 part of 8-trichloromethyltheobromioe 
is boiled under a reflux condenser with 130 parts of water, 
and the solution evaporated somewhat, theobromine crystal¬ 
lises out on cooling.—T. F. B. 

French Patents. 

Oxalates from Formates ; Production of -. Elektro- 

Chemische Werke, U. m. b. H. Fr. Pat. 322,534, June 20, 
1902. 

A mixture of formate and oxalate is heated to 860°— 
410° C. 

This process was designed to obviate the inconvenience 
of recovering the soda in the process previously patented 
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P*t. 173,084. Sodium formate and aoda are heated 
. ^ 8*o°— -400° C.), in which wosbiog and calcining 
loot took place.—T. F. B. 


uanic Acid from Impure Illuminating Oat; Procese 

beorption of -■. Guillet. Fr. Pat. 882,576, June 

102. II., page 358. 


.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

ape ", W. Ostwald and O. Grot's Process of -. 

i.-Zeit., 1903, 27, [*2], 117. (Seepage 380. Eng. 
22,481.) 

otographic processes designated by the above name 
ed on Oatweld’s theory that every chemical reaction 
ned by some catalyser, and that every substance is 
of acting as a catalyser upon some chemical re- 
For instance, in photography, metallic platinum 
ver act as catalysers upon the reaotion between 
lol and an oxidising agent like potassium bromate, 
e upon the decomposition of hydrogen peroxide into 
he former reaction, however, being practically useless, 
other hand, if a picture in metallic silver or platinum 
sd with a solution of hydrogen peroxide in alcohol or, 
[jly, ether, the solvent evaporates quickly, and the 
atalyses the peroxide until, where the deposit was, 

> but water is left, while in the clear parts the per- 
emains unaltered. If, then, the original picture was 
ive, an invisible positive in hydrogen peroxide is 
d, and by mere contact in a " printing frame ” with 
ised paper, the unreduced peroxide may be made to 
r itself from the film to the latter, where its oxidising 
ies may be employed to yield another positive by 
3 “ development.” The impregnated gelatin may be 

with an alkaline solution of manganous chloride or 
:e, giving a picture in brown manganese dioxide t 
ilkaline silver solutions, giving a print in black 
o silver j or with alkaline solutions of lead, yielding 
n image in lead peroxide. Similarly, the gelatinised 
-an be dipped in a bath of ferrous sulphate or of 
i ammonium sulphate, thus producing a weak picture 
llowish basic ferric salt j and the latter may be oon- 
into a violet positive by the action of gallic acid, 
if paper is coated with permanganate, a brown film 
tganese peroxide is obtained; and if a line drawing 
lie acid is brought into contact with the paper, a 
. is produced of white lines on a brown (MnO,) 
1. When this ig treated with an ethereal solution of 
de the catalyser is destroyed on the ground but left 
iged in the lines s so that, by the above-described 
g process on gelatinised paper, a positive may be 
ped in either of the colours mentioned. 

.tatype,” however, is more serviceable in those photo- 
c processes which depend on the use of gelatin or 

> ecu use whereas silver films can be prepared of suffi- 
ensitiveness for every purpose, simple gelatin films 
) very bright light or long exposures. Here the 
i is as follows: A glass negative is produced as 
and treated with hydrogen peroxide j it is then placed 
tact with paper coated with gelatin or gum and the 
I pigment only, and exposed for about 30 seconds, 
eroxide in the shadows of the negative being un- 
d, is transferred to the paper, and when the latter is 
1 with a ferrous salt, a ferric salt is produced which 
” the gelatin or gum exactly as bichromate would 
lone had it been present, so that the paper can be 
ped with warm water or with “warm sawdust 
t/* in the usual way. Up to this stage, the whole 
Lg process is said not to take more than two minutes, 
.tatype ” may also be employed in photo-mechanical 
SOS, depending on the use of bichromated gelatin, as s 
ate for the bichromate, since the film of gelatin 
ated by means of the hydrogen peroxide absorbs fhtty 
i the same fashion as the older material does. 


Photography, A. Miethe’s Three-Colour Protest qf -. 

Chem.-Zeit., 1903, 27, [18], 19S. 

Bt using the dyestuff “ Ethyl Bed ” (a quinoline-quiu- 
aldine-alkyl iodide), Miethe has succeeded in preparing 
gelatino-bromide plates which are almost equally sensitive 
throughout the entire length of the visible speotrum. 
Such plates are made by immersing ordinary plates in 
a 1:50,000 solution of the dyestuff, and, if they are 
well washed, they are permanent. In conjunction with 
these plates, three screens are employed, which divide the 
spectrum into the sones 400—490 pp, 490—589 pp, 889— 
700 pp ; the divisions thus lying near the lines F and D. 
The relative times of exposure are 2 for blue, 1 for green, 
and 2'3 for red : but it is more oonveuient in practice 
always to expose for the same period, compensating for the 
different sensitiveness by the addition of suitable “ stops ” 
to the lens. Plates prepared with “ Ethyl Bed ’’ are 
sufficiently sensitive to yield the three necessary negatives 
in portraiture after a total exposure of 4 seconds at 
10.30 a.m., in September, diffused daylight, using an 
“ aperture ” of f/12- 5. To give the light required for the 
manipulation of the plates, Miethe uses two sheets of 
gelatinised glass, one stained in a 1:30 solution of 
“ Brilliant Yellow,” and the other in u 1:100 solution of 
Methyl Violet, fastened film to film before the lamp. 

—F. II. L. 

Silver Bromide , A Characteristic Effect of Pressure 
oa —. J. M. Eder. Phot. Korr., 39, 702. Chem.-Zeit., 
27, [15], Bep. 48. 

Tax image produced, by pressure, on a dry gelatin plate, is 
analogous with the latent photographio image, in so far as 
they are both destroyed by bromine water. A characteristic 
difference is, however, exhibited when solarised silver salts 
are employed as reagent. Silver bromide oxposed to light, 
to the point of strong solarisation, and then subjected to 
pressure, e.g., by writing on the surface with a blunt glass 
point, &c., undergoes such alteration that the affected 
portions blacken, when developed, like a normal photo¬ 
graphic image. The brief exposure sufficing to furnish an 
equally intense (developed) black in the case of previously 
unexposed plates, is incapable of similarly reducing the 
solarised silver bromide.—C. 8. 

Solarisation Image , Difference of the -, on Silver 

Iodide and Silver Bromide. J. M. Eder. Phot. Korr., 
39, 703. Chem.-Zeit., 27, [15], Bep. 48. 

Tint solarisation image on silver iodide and collodion is 
destroyed by chromic acid, in tho same manner as the 
normal latent negative image. In both oases progress is 
gradual, without revealing any intermediate stage of tran¬ 
sition from the positive solarisation image into the normal 
negative image, as is easily detected in the oase of silvsr 
bromide nnd gelatin. On the other band, this transition is 
also effected by chromic acid in the ease of the solarisation 
image on wet silver bromide and collodion.—C. 8. 

Silver Chloride Gelatin Platee , Developing -. E • 

Kdnig. Phot. Korr., 40, 18- Chem.-Zeit., 27, [15], 
Rep. 48. 

Contrary to the observations of Liesegang, the author finds 
that normally exposed pure silver chloride gelatin platee 
can be rapidly developed by a 1 per cent, aqueons solution 
of diaminophenol hydrochloride (without sulphite), as also 
by diaminoresorcinol hydrochloride, thongh the negative 
is rather thiu. Even a diaminopbenol solution slightly 
acidified with hydrochloric acid will bring up the image in a 
few Beconds. In the case of pyrogallol, the colour of die 
image can be varied considerably by changing the pro* 
portions of snlphite employed. The image obtained with 
sulphite developers is always very strong, though light in 
colour by reflected light, whilst sulphite-free, neutral, or 
alkaline developers pro a thinner image with a dark 
deposit. Tricblorohydroauinone is more energetio than 
hydroqninone or adarol i dichloro-p-aminophenol and edinot 
aot quicker tb»„ p-aminophenol. The developers obtained by 
dissolving the hydrochlorides in presenee of sulphite are very 
slow in action, owing to the formation of sodium ohloride 
which nets as a restrainer on the silver chloride emulsion 
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just su> potassium bromide does with silver bromide Kven 
email quantities of sodium chloride retard considerably the 
solubility of silver chloride in aqueous sulphite solutions. 
From the results obtained by the author with silver chloride, 
it may be concluded that the solubility of silver bromide in 
sulphite developers is strongly retarded by bromine ions, 
which explains the restraining influence of potassium 
bromide.— C. S. 

Photographic Silver Image j Use of Alkali Suite of Amino- 

acetic Acid for Reducing the -. B. Sloutolka. 

Phot. Korr., 40, 19. Uhem.-Zeit., 27, [15], Bep. 48. 

Farmer's reducer has the disadvantage of being very 
unstable owing to the rapid reduction of the potassium 
ferrieyanide by the thiosulphate. This defect may be over¬ 
come by replacing the last named ingredient by an alkali 
aminoacetate, the latter being able to dissolve largo 
quantities of silver oxide and remaining unaffected by the 
ferrieyanide. The reducer is prepared by mixing 5 grins, of 
ferrieyanide with 100 o.c. of the commercial “Pinakol salt N ” 
(a 20 per cent, solution of sodium aminoacetate). This 
reducer will keep well in brown or yellow bottles, and for 
use is diluted with 5—10 psrts of water. The reducing 
action proceeds rapidly and is revealed by the formation of 
a violet-grey film. After a short washing in water the 
plate is placed in an acid fixing bath, where it immediately 
clears and turns brownish-black. The reducer can be used 
over again until exhausted.—C. S. 

English Patents. 

Pictures [datatype] ; Process for Reproducing -. 

O. Gros and W. Ostwuld, Leipzig. Eng. Pat. 22,841, 
Nov. IS, 1901. (See also page 379.) 

Th» process consists of takiug advantage of the catalytic 
action of platinum or other substance to reproduce pictures. 
For instance, when paper impregnated with potassium 
bromate and pyrogallol is pressed on to a platinum print, a 
red deposit is formed on the parts of the paper in contact 
with the platinum. This deposit may be changed into other 
coloured substances by means of metallic salts (ferric sul¬ 
phate, for instance, turning it brown to grey, according to 
tts concentration). In general, any oxidising agent with a 
photographic developer serves the purpose. Or, a i-ilvcr 
bromide paper, which has been exposed to light for a 
moment, when pressed to a platinum print impregnated 
with potassium bromate, gives, on development in the usual 
way, a silver print. 

Other examples of applying catalytic action are given, 
e.g., for obtaining images of manganese oxides, also by 
using hydrogen peroxide, permanganate, &c. i processes are 
also described for obtaining pictures on copper, or by 
etching pigmented gelatin or glue.—T. F. B. 

Photographic Developers. O. I. Iruray, Loudon. From 
Farbwerke vorm. Meister, Lucius, and Brtiniug, Hoecbst 
a/Main. Eng. Fat. 20,377, Sept. 18, 1902. 

I* is found that alkali salts of glycocoll or its derivatives, 
as photographic developers, work as well as pyrogallol, 
hydroquinone, pyrocatechol (catechol), eikonogen, &c. 

As an illustration of the proportion of glycocoll to be 
used, the following formula is given : 60 grins, of crystallised 
sodium sulphite and 12 grins, of pyrogallol are dissolved 
in about BOO c.o. of water, aud au aqueous solution of 
24 gras, of glycocoll and 12 gras, of caustic soda is added, 
the solution being diluted to a volume of 1,000 c.c. 

—T. F. B. 

Colour Photography. W. C. South, Berwyn, Pa., U.S.A. 

Eng. Pat. 128, Jan. 2, 19t)8. 

A suitable paper is coated with au emulsion consisting of 
equal parts of water and glue, saturated with an alkali bi¬ 
chromate, containing also the requisite red pigment, and the 
paper dried. The red is printed on this paper, through the 
proper negative, prepared'with^hromatio plates through 
the proper filters, until the image appears faintly. This 
print is coated with a blue print mixture of glue and some 
blue colour, preferably a ferric solution (prepared from 
ferric ammonium citrate and potassium ferroeyanide). The 


I blue is printed on this, through the proper negative, quite 
1 deeply, and the print washed. When dry this print Is coated 
1 with a mixture of equal parts of water aud glue saturated 
: with alkali bichromate, tn which is added the yellow pig¬ 
ment, and then dried. The yellow is now printed through 
; its proper negative, until the yellow portion looks fairly 
well tanned, and the print washed with hot water until nil 
the gelatin unacted on by light has been removed, ai d 
: dried. 

Various kinds of auimal glue give good results, but (Uh 
\ glue is recommended. 

This process is said to have the advantage over those iu 
j which the yellow is printed first, since in such a ease the 
yellow is often obscured by the more powerful blue or r- d. 

—T. F. B. 

French Patent. 

Benzaminosemicarhazide [Photographic Developer ] ; Pre¬ 
paration of -. A. and L. Lumibre. Fr. Fat. 322,462, 

Juue 26, 1902. 

Henzaminosemicarbazidk may be employed as a developer 
tor photographic papers containing soluble silver salts. 
It dissolves in the cold, to the extent of 2 - 7 parts m 
100 of water. 

Aminobenzamide is diazotised, the diazo-aminobenzatuide 
formed is reduced with stannous chloride and hydrochloric 
acid, the double till salt decomposed with sulphuretted 
| hydrogen, and the resulting solution of benzamide by drazine 
I neutralised with sodium carbonate, boiled to expel hydrogen 
| sulphide, cooled and treated with potassium cyanate solution, 
whereby beitzamino<emicarbazide— 

N1L.OO.C„H,. N H. N H. (JO. N H.„ 
is precipitated.—F. B. 

XXII-EXPLOSIVES. MATCHES. Etc. 

English Patent. 

Cartridges ; [Flash-Light] -. II. Luttke, Wandsbeck, 

Germany. Eng. Pat. 768, Jan. 12, 1903. 

An onvelope, made of thin sheets of collodion, is used, 
instead of ordinary paper, to contain the magnesium 
powder. The advantages claimed are easy ignition and 
durability of the cartridges.—G. W. McD. 

French Patents. 

Explosives 1 Manufacture of -. E. Calleuberg. 

Fr. Pat. 322,946, June 27, 1902. 

The addition of turpentine chloride to nitroglycerin renders 
it less sensitive to shock, prevents it freezing at a tem¬ 
perature of about — 15° C., and assists it iu dissolving 
nitrocotton at 85° C. In admixture with ammonium uitrate, 
turpentine chloride reduces the temperature of explosion, 
and renders this class of explosives more stable, and safe 
for use in dangerous mines. Examples given are : — 

! Nitroglycerin (30), turpentine chloride (4), nitrocotton (1), 
magnesium sulphate (24), potassium nitrate (40), and 
sodium carbonate (1); aud also ammonium nitrate (94), 
| turpentine chloride (5), naphthalene (1).—G. W. McD. 

Matches; Paste for -. H. de Bocco. Fr. Pat. 322,726, 

July 1, 1902. 

In order to impart porosity to the match-head, a cream of 
staroh and cold water is used as a substitute for the gum 
and glue ordinarily employed in match paste. The other 
constituents are antimony sulphide, lead oxide, vegetable 
earth, potassium chlorate, powdered glass, amorphous 
phosphorus, potassium bichromate, oxalic acid, blasting 
! powder, and gelatin.—G. W. McD. 

XXIII—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

S United States Patent. 

Crucible. A. Eimer, New York, N.Y. U.S. Pat. 716,030, 

! Dee. 23, 1902. 

j The crucible consists of a receptacle wherein a substance 
may be heated and at the same time operated upou by any 
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desired fluid or powder for the purpose of ehemical treat¬ 
ment and analysis. A platinum or other vessel, with 
cover, has an opening in the latter, in which fits a tube, 
having a tapering side-tube which is connected to any 
device for supplying the fluid or powder. A central tube 
is connected with another tube leading any escaping 
vapour or gaa to any suitable receiver. To the lower end 
of the central tube is secured a bell. By this arrange¬ 
ment the heat of the escaping vapours, &c., is partly 
communicated to the incoming fluid, the latter being 
caused to pass down the walls of the crucible. A valve 
disc placed within the bell mentioned, prevents excessive 
escape from the crucible.—R. S. 

INORGANIC-QUANTITATIVE. j 

Sulphur in Coal and Coke ; Rapid Method for Determining 

——, C. Sundstrout. J. Ainer. Chem. Soc., 1903, 25, 

[»]. 184 ' 

Tub method described depends on Parr’s suggestion of the 
use of sodium peroxide (J. Amer. Chem Soc., 22, 346). 

For coke the method is as follows :—0 - 7 grin, of finely- 
powdered coke is intimately mixed with 13 grms. of dry 
sodium peroxide iu a nickel crucible of about 30 c.e. capa¬ 
city. The crucible is covered and a three-inch fuse (made 
by nitrating cotton wick) inserted under the edge of the 
cover and well into the mixture. 

The bottom of the crucible is immersed in water, and the 
mixture fired and allowed to cool s when it is dissolved in 
water, acidified with dilute hydrochloric acid, filtered and 
the sulphur estimated as barium sulphate. In the ease of 
coal a small steel bomb it used, of which the figure shows 
the actual size. 



The shell A has an internal diameter of ins. and a 
depth of 1J ins., being § in. thick with a J in. flange round 
the top. A cover plate B, ^ in. thick, is separated from 
the bomb by a thin mica washer E, and the whole is 
screwed together by a screw 1) and clamp C, tbe screw 
being insulated from the cover by a piece of fabric F. 

0-7 grm. of coal and 13 grms. of dry sodium peroxide are 
intimately mixed and pressed into the bomb. The fuse 
consists of a No. 36 iron wire, 4 ins. long, which passes 
through tbe mixture aud is fixed with one end on either 
face of the mica washer, i.e., one end in contact with the 
bomb, the other with the cover. An eleetrio current is used 
to fire the mixture. When oool, the mass is dissolved in 
water and treated as in the case of coke. 

Results were obtained by the author agreeing very 
closely with those obtained by Eschka's method, and be 
claims the advantage that sodium peroxide seldom contains 
sulphate or other impnrity likely to interfere with the deter¬ 


mination, in addition to which the apparatus is cheaper 
aud there is no likelihood ot contact with gaa flames. 

—T. F.B. 

Boric Acid ; Colorimetric Process for the Detection and 
Determination of—. C. K. Cassal and H GerrauS. 
British Food J., Oct. 1902. Chem. News, 1908, 87, 
[2251], 27—28. 

If a solution containing boric acid be treated with curoumiu 
—or ordinary turmeric—nnd oxalic acid, and the mixture 
evaporated to dryness on the water-bath, an intense 
Magenta-red colour is produced, different from the “ rose- 
red ” colour obtained iu the ordinary turmeric tost for boric 
acid. The reaction is much more delicate than the old test, 
ami the colour is practically permanent for 10 or 12 hours, 
but fades very gradually ou loug keeping. Tbe colouring 
matter is readily soluble in alcohol and ether, but is 
destroyed by the addition of water in excess. With alkali, 
it gives tin intense blue coloration. In applying the test for 
the detection of borio acid in milk and other food products, 
the ash of the substance, which, if it contain only a very 
small amount of boric acid, is rendered alkaline with 
barium hydroxide aolutiou previous to evaporation and 
incineration, is treated with a few drops of (I) dilute 
hydrochloric acid; (2) saturated solution of oxalic acid ; 
and (3) alcoholic solution of curcutnin or turmeric. The 
mixture is dried on the water-bath and the residue is 
extracted with alcohol. Compounds of potassium ami 
sodium iu large amounts interfere with the reaction. For 
the determination of boric acid, for example, in milk, 
15—20 grms. of the sample are made atrongly alkaline with 
barium hydroxide solution, and the mixture evaporated to 
dryness in a platinum dish at a temperature of about 
105° C. The residue is well clmrred, broken up, mode 
slightly acid with hydrochlorie acid, and exhausted with 
successive small quantities of hot water, the extract# being 
filtered into a 100-o.c. flask. The Alter paper and its 
contents are made alkaline, in a platinum dish, with barium 
hydroxide solution, the mixture evaporated to dryness, 
and the residue heated carefully till practically tbe whole of 
the carbon has disappeared. The tub is treated with a 
small quantity of 26 per cent, hydrochlorie acid, tbe 
solutiou and washings added to the main extract, and the 
whole made up to 100 c.e. 10 c.o. of this solution are 
poured over 10—15 grms. of purified sand (obtained by 
igniting “ silver sand,” boiling it with 25 per cent, hydro¬ 
chloric acid, and thoroughly washing and drying) in a 
porcelain dish, the mixture is made alkaline with barium 
hydroxide solution, and evaporated to dryness with 
occasional stirring. The dry mass is made slightly acid 
with 25 per cent, hydrochlorie acid, 2 c.e. of a saturated 
solution of oxalic acid, and 2 c.c. of an alcoholic solution of 
curcumiu (l grm. per litre) are added, and the mixture well 
stirred. The dish is now covered with a Ittnnel, the stem of 
which is connected to a set of “ potash bulbs ” containing 
barium hydroxide solution, the bulbs being placed in a 
beaker containing cold water. The mixture is then 
evaporated to dryness, a gentle current of air being 
aspirated through the apparatus. An additional 1 c.e. of 
the curcutnin solution is well mixed with the dry mass, and 
the mixture again dried. The colouring matter formed is 
extracted with successive quantities of methylated spirit and 
the extracts filtered. The liquid in the potash bulbs is now 
mixed with the sand in the dish, made alkaline, if uecessary, 
with barium hydroxide solution, and evaporated to dryness. 
The dry mass is treated as betore with hydrochloric acid, and 
the oxalic acid and curcumin solutions, and the processes of 
evaporation and alcoholic extraction repeated, the solution 
of the colouring matter being added to that previously 
obtained. A standard colour solution is prepared by treat¬ 
ing 10 c.c. of a solution of boric acid of known strength 
(1 c.o. =• 0-1 mgrm. of B_Oj) in an exactly similar manner, 
the solution of the colouring matter being made up to 
200 c.c.—A. 8. 

Manganese ; Determination of —, in Acid Solutions by 
Persulphates. H. Banbigny Comptes rend., 136, [7], 
449—451. 

Thk author has investigated the completeness of precipita¬ 
tion of manganese in presence of varying amounts of acid. 








JOCBNAL OF THJB SOCIETY OF CHEMICAL. INDUBTBY. iM»roh * 1 , uw*. 


Hydrochlorio sold nt excluded from the investigation, and 
the result* with niganie acids wore very unsatisfactory. 
The figures given in the paper refer to sulphuric and nitric 
acids only. The process was carried out as described in a 
former paper (t^sis Journal* 1903,45), and the filtrates were 
rendered alkaline with ammonia, heated to boiling for a 
few minutes after adding more persulphate, and the pre¬ 
cipitated manganese filtered off, ignited, and weighed as 
Md, 0 4 . The filtrates from this operation were in all cases 
free from manganese. The results show that:—(1) As 
the solution becomes more stroDglv acid the tendency to 
peroxidation of the manganese becomes less strong, and 
hence the precipitation is less nearly complete. But this 
effect can be completely counteracted by adding a propor¬ 
tionately larger amount of the persulphate solution ■, the 
moot strongly acid solution used contained 11 c.c. of 
concentrated sulphuric acid in 200 c.c. of solution, and 
with this, 6 gnus, of ammonium persulphate were needed to 
precipitate completely 0*05 gnu. of metallic manganese as 
MnO,. (2) Sulphuric acid is preferable to nitric acid, for, 
volume for volume, sulphuric acid (sp. gr. 1*840) works less 
adversely than nitric acid (sp. gr. 1 -838) towards the peroxi¬ 
dation of the manganese, while it is more than three times as 
effective alkalimetrically In producing acidity. (8) The 
action is more rapid with sulphuric than with nitric acid, 
and with very acid solutions the heating should not be too 
prolonged, for when the persulphate is all decomposed the 
aoid reacts on and dissolves the precipitated peroxide. 
After the liquid has cooled, however, it may be left for 
many hours without any solution of the precipitate ooourring. 


Hydrofluoric Acid ,* Employment of ——*, in Metallurgical 
Laboratories. B. Fried. Zeits. angew. Chem., 1908, 
16, [«], 176-181. 

Thb solution and analysis of ferrosilicon and similar metal¬ 
lurgical products are greatly facilitated by the addition of 
•mall quantities of hydrofluoric acid to the solvents. By 
restricting the quantity of hvdroflnorio acid to that pre¬ 
scribed in the following examples, the operations, except 
those for the estimation of calcium, magnesium, and 
aluminium, can be performed in glass beakers, which, 
however, should be set apart for this purpose. 

Phosphorus. — 1 grm. of powdered ferrosilicon is treated 
with 25—80 c.c. of nitric ucid (sp. gr. 1 *2) and 1—1*5 c.c. 
of hydrofluoric acid. Solution is complete in 2—5 minutes. 
The boiling mixture is treated with a small excess of 
potassium permanganate and ^boiled till the red colour 
disappears. The manganic oxide is dissolved by a little 
hydrochloric acid, and the whole evaporated to a syrup. 
After dilution and filtration, the phosphoric acid is precipi¬ 


tated by molybdate. 

Manganese .—1 grms. of the sample are dissolved in 
ooncentrated hydrochloric acid, with addition of 5 7 c.c. 

of hydrofluoric aoid. The filtered solution is oxidised with 
nitrio acid, evaporated with excess of sulphuric acid, nnd 
the manganese titrated by Volhard’s method. 

Copper .—The substance is dissolved as for the manganese 
estimation, and the filtered solution is precipitated by 
hydrogen sulphide after copious dilution. 

X T on —1 grm. is dissolved in warm hydrochloric acid, 
with addition of 1—1*5 c.c. of hydrofluoric acid. The 
solution may at once be titrated by Reinhardt's method, or 
may be filtered, evaporated with sulphuric acid, and reduced 
with xino. The insoluble residue retains traces of iron. 

Sulphur .—This is best determined by boiling the sub¬ 
stance with hydrochloric acid, and passing the gases through 

hydrochloric acid containing bromine. 

Total Carbon .—The powdered ferrosilicon is oxidised 
with chromio acid, sulphuric acid, and copper sulphate in a 


Corleis’apparatus. 

Graphite .—2 arms, of substance are dissolved in 35 c c. 
of nitnc acid with 8 c.c. of hydrofluone acid at 60 C, 
dilated immediately, and kept warm for half an hour. The 
insoluble matter is collected on^gnited asbestos, and the 

carbon in it determined by the Corleis process. 

Calcium, Magnesium, and Aluminium. — The ferro- 
siltcon is dissolved in hydrochloric and hydrofiuono acids in 


a platinum basin, which, however, is slightly attaeked. The 
dissolved platinum most be precipitated by hydrogen 
sulphide. 

Silicon. —The substance is dissolved in concentrated 
hydrochlorio acid, with addition of potassium chlorate, and 
the solution evaporated with sulphuric acid. 

Phosphorus in Cast Iron. —The addition of 0*4—l c.c, of 
hydrofluoric acid after a preliminary boiling with nitric acid 
ensures the solution of the whole of the phosphorus, and 
greatly facilitates filtration from graphite, &c.; or the 
process described for ferrosilicon can be employed, restricting 
the amount of hydrofluoric acid to 5—6 drops. If the yellow 
precipitate is to be weighed, after dissolving it from the 
filter by ammonia and evaporating this solution in a 
porcelain basin, the filtration of the original solution from 
graphite can be dispensed with. The titration of the yellow 
salt is under these circumstances less precise, although for 
factory control it is to be recommended, owing to the 
resulting economy of time. The quantity of hydrofluoric 
acid used should, in such cases, be roughly proportioned to 
the percentage of silicon. 

Slags. —The estimation of iron in slags is greatly assisted 
by adding 0*5—1 o.c. of hydrofluoric acid to the hydro¬ 
chloric acid employed for dissolving the substance. After 
heating for half an hour, the solution is ready for titration. 

—M. J. S. 

Carbon Dioxide ,* Determination of Atmospheric - , by 

the Walker Method. A. G. Woodman. J. Amer. Chem. 
Soe., 1908,25, [9], 150. 

The author describes a series of experiments, carried out to 
ascertain the most suitable conditions for working the 
Walker method for estimating carbon dioxide in air (see 
J. Chem. Soc., 1900, 77, 1100)* 

The method consists of allowing a definite volume ot air 
(usually 1 to 2 litres) to come in contact with a known 
weight of barium hydroxide in solution; the liquid is now 
filtered under reduced pressure and the amount of barium 
hydroxide in the filtrate estimated by titration with a 
standard solution of hydrochloric acid. 

The author finds N/100 barium hydroxide solution, 
and N/50 hydrochloric acid the most convenient to use. 
The vessels for absorption were coated with a layer of 
barium carbonate. 

Thirty minutes was found a convenient time for absorp¬ 
tion, no advantage appearing as the result of longer 
oontact. 

The author also suggests slight modifications of the 
apparatus used by Walker. , Ir ,, , 

He concludes, as the result of his work, that Walker s 
method is accurate to 0*1 part in 10,000, but with careful 
work he considers that this error should certainly be as low 
as 0*03 part. 

He finds the method rapid, easy of execution, and 
preferable to the Pettenkofer method.—T. F. B. 

ORGANIC—QUALITA TIVE. 

Maltose; Detection of Small Quantities of -, in the 

Presence of Glucose. L. Urimbert. J Pharm. Chim., 
1903, 17, [5], 225-228. 

Thb author finds the process given by LSpine and Boulud 
useless (Comptes rend, de la Soeiitd de Biologie, Dec. 7, 
1901), in which the two osazones are to be extracted with 
ether to dissolve out the maltosaxone, since the maltosaxone 
is as insoluble in ether as the glucosazone. In solutions 
containing only maltose or glucose the formation of the 
osazone is a much more delicate reaction for glucose, it 
being possible to detect as little as 1:20,000 of this, as 
against only l : 1,000 of maltose. To separate a mixture 
of the two sugars, the purified osasones are either triturated 
in a mortar with the least possible quantity of acetone, and 
filtered, or diluted with a little water, wanned on the water- 
bath for five minutes and rapidly filtered. In either case, 
the filtrate on standing deposits crystals of maltosaxone. 
By both methods it is possible to detect 0*05 per cent, of 
maltose in the presence of 1 per cent, of glucose. 

—W. H. S. 
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ORGANIC—QVANT IT A TIVR. 

Coal in Pyrites I DsterminatioH of -. P. P. Treadwell 

and A. A. Koeh. Zeits. angew. Chem., 1903,16, [8], 
178-175. 

The rapid estimation of the amount of coal in pyrites oan, 
in many eases, be effected with sufficient aocuraoy for 
technical purposes by simple incineration, in addition to 
the determinations of total sulphur, iron, and moisture 
which are usually made, as well as that of carbonic acid in 
samples containing a notable proportion of carbonates. 
The apparent loss in inoineration must be increased by the 
amount of oxygen required to convert the iron into ferric 
oxide, in order to obtain the true loss. By subtracting 
the total sulphur and moisture from the true loss, the 
remainder will be the organic portion (G, H, N, and O) of 
the coal, and any carbon dioxide from carbonates present. 
To calculate the carbon, the organic matter must then be 
multiplied by a factor which varies with different kinds of 
coal. For English pit coal, this factor may be taken as 
0'89, whilst for Bohemian brown coal it is as low as 0-74. 
If much calcium be present, some of the sulphur will be 
retained in the ash as calcium sulphate, and the accuracy 
of the results is diminished. For greater accuracy, or in 
exceptional cases, Corleis’ method of wet combustion with 
chromic acid is both more convenient and rapid than the 
process of elementary analysis with copper oxide.—M. J. S. 

Essential Oils in Absinthe; Determination of the -. 

.Sanglii-Ferricre and Cuniasse. Ann. Chim. anal, appl., 
8, 17—18. Chem. Cemr., 1903,1, [9], 543. 

The authors make use of the iodine absorption power of 
the essential oils, 100 c.c. of the absinthe are treated with 
10 c.c. of water, aud exactly 100 c.c. of the mixture are 
distilled over. To 50 c.c. of the distillate, 25 c.c. of a 
mixture of equal parts of a solution of iodine (50 grms. 
per litre of 96 per cent, alcohol) and one of mercuric 
chloride (60 grms. per litre of 96 per cent, alcohol) are 
added. After allowing to stand for three hours, the excess 
of iodine is titrated. The number of c.c. of N/10 thio¬ 
sulphate solution required, multiplied by 0'2032, gives the 
number of grms. of essential oils in 1 litre of absinthe. A 
blank experiment must be made with 50 c.c. of alcohol of 
the same strength as it occurs in the absinthe.—A. S. 

Digitalin ; Determination of -, in Officinal Preparations 

of Digitalis and Digitalin. Ecalle. J. Pharm. Chim., 
1903,17, [5], 228—232. 

The digitaliu referred to is the crystalline glucoside first 
obtained by Nativelle, which is the most active constituent 
of digitalis. Iron alum is suggested instead of ferrous 
sulphate in Kiliani’s test for distinguishing between French 
and German digitalin. For the determination of the 
digiialin, the solutiou is purified with normul lead acetate, 
excess being removed by sulphate of soda, aud is then 
extracted with ammoniacai chloroform. The filtered 
chloroform extract is evaporated on the water-bath, the 
residue redissolved in chloroform, and a mixture of ether 
aud light petroleum spirit added. The whole is carefully 
shaken and allowed to stand for 48 hours, the clear liquid 
decanted, and the remainder evaporated, leaving the digi¬ 
talin. Tincture of digitalis aud ethereal tincture of digitalis, 
both officinal French preparations, were found to contain 
0 0398 per cent, and 0'02337 per cent, respectively of 
digitalin.—W. H. S. 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Colloidal Metals ; Preparation of Soluliotts of — •— . 

F. Henrich. Ber., 1903, 36, [3], 609—618. 

Thb author describes methods of preparing solutions of 
colloidal gold, silver, platinum, and mercury, in which salts 
of these metals are treated in solution with hydroquinone 
(quinol), catechol, or pyrogalloi, with or without a neutralising 

r t, snob as caustic soda or potash or sodium acetate or 
phate t the solutions thus obtained, after purification 
by dialysis, can be repeatedly filtered through hardened 
filter-paper, or boiled in a reflux apparatus, without depo¬ 
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siting any metal. The ordinary precautions at to cleanliness 
of vessels and purity of reagents must be taken, and the 
water employed by the author was twioe distilled and the 
vessels steamed. 

With solutions of hydrogen auriohloride, the three phenols 
referred to yield colloidal gold solutions of various colours) 
in aoid solutions the resulting liquids are generally blue, but 
sometimes green or rose-red, whilst in presence of alkali, 
violet and red colloidal solutions are obtained. The 
stability of the latter solutions is much greater than that of 
the former, and is greatest when no metallic lustre is visible 
in the liquid. On evaporating the red, non-fiuoresoent, 
colloidal gold solutions on the water-bath, a solid residue 
is obtained whioh has a lustre like gold aud in thin layers 
is transparent; after keeping for more than two months 
this residue dissolves iu water, yielding a colloidal solution. 
The behaviour of these solutions towards electrolytes is also 
similar to that described by Bredig in his paper on " Inor¬ 
ganic Ferments.” (See this Journal, 1900, 1155; 1901, 
376.) In preparing a blue solution of colloidal gold, 50 o.e. 
of a N/1000 hydrogen aurichloride solution was heated to 
boiling and rapidly mixed with 10 c.o. of hot N/1Q0 
quiuol solution. The liquid thus obtained, whioh was 
transparent and dark blue, and showed a red, ooppery lustre 
when viewed in reflected light, was dialysed after 10 
minutes' standing, aud then concentrated by maintaining a 
difference between the levels of liquid iu the dialysing 
apparatus. A little blue gold precipitated, and was filtered 
off. 

The methods used for preparing the other colloidal gold 
solutions and also those of plstinum, silver, and meroury 
are similar to the above.—T. 11. P. 

Silver Sulphide; Action of Hydrogen on Mixtures of ——, 
with Sulphides of Antimony and Arsenic. 11. Pdlabon. 
Comptes rend., 138, [7J, 454—456. 

Known mixtures of silver sulphide with antimony sulphide 
and arsenic sulphide were heated in sealed tubes filled 
with hydrogen, to 610° 0., and the composition of the gas 
determined nfter equilibrium had been established. The 
ratio of hydrogen sulphide to total gas was found to increase 
with the proportion of antimony or arsenic sulphide in the 
mixtures, though not in the same ratio. The author attributes 
this variation to diminution, through the action of the silver 
sulphide, of the vapour pressure of the other sulphide; as 
this decreases or increases, the point of equilibrium is 
pushed in the direction of total hydrogen or total hydrogen 
sulphide respectively.—J. T. I). 

Acetates of Cobalt and Manganese; Oxidation of -, 

by Chlorine. H. Copaux. Comptes rend., 138, [6], 
373. 

The author finds that chlorine has a different oxidising 
action on acetates of cobalt and manganese. 

Cobalt Acetate. —One part of finely-powdered cobalt 
acetate is added in small quantities to two parts of a 5 per 
cent, acetic acid solution, tnruugh which a stream of chlorine 
passes. The liquid is filtered, saturated with chlorine, and 
allowed to evaporate spontaneously. Black crystals are 
obtained, which appear green by reflected light. 

The same compound has been obtained by the author by 
crystallising, from acetic acid solutions, crystallised cobalt 
chloride with twioe its weight of the substance obtained by 
electrolytic oxidation of cobalt acetate. 

The substance Is very soluble in water, and on boiling 
loses acetic acid. Its solutions are neutral to litmus. 

The author considers that the substance is a derivative of 
Co,0„ and that the composition should be represented by 
the formula [Co,(C 3 lI,0,) < ] 4 CoCl„ 40H a O. 

Manganese Acetate .—la 15 per cent, aqueous solutions 
Gorgeu found that manganese mauganite was formed. 

By using 40 per cent, solutions, an iateass red colour is 
produced. Ou addition of twice toe volume of glacial 
acetic acid, an acetate of tnauganese slowly separates out, 
and, ou analysis, this was fuund to correspond to the 
formula Mu(C J lI J O i ),, 211,0, appearing to be a derivative 
of MujO,.—T. F. 11. ( 
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Mannitol i Action of Selenyl Chloride on -. C. Chabrii 

and A. Bouchonnet. Comptee rend., 1903,136, [6], 876. 

On* molecule of mannitol heated with 2 mole, of selenyl 
chloride to about 130° C. reacts very vigorously, a thick, 
viscous liquid being formed, soluble in water and alcohol. 

If the aqueous solution be filtered and evaporated, the 
temperature being raised to 150° C., a mass of long needles 
is deposited on cooling, which, on analysis, show the com- 
petition CjHjOjScj. This substance decomposes very 
rapidly at temperatures much above 150° C. 

Since all the selenium can be precipitated by heating the 
substance in presence of sulphurous acid, the authors 
assign the formula— 

Set) ScO 

CIJ,. CHO. CHO. CH O. CHO. C H, 


—T. F. B. 

Peroxides ; Function of ——, in the Chemistry of Living 
Cells. IV. The Peroxydases. A. Bach and R. 
Chodat. Her., 1903, 36, [3], 600—605. (See also this 
Journal, 1902, 1561.) 

Certain plants, such as the pumpkin and horse-radish, 
which contain peroxydases, but no oxydases, serve for the 
preparation of the former enzymes uncontnminutcd by the 
latter. Horse-radish roots were finely ground and allowed 
to remain for several hours; the mass was then purified, 
by digestion for 4—5 days, and subsequent washiog, with 
80 per cent, alcohol, and pressed. The residue was sub¬ 
mitted to a systematic extraction with 40 per cent, 
alcohol, which dissolves the peroxydase j the extract 
was concentrated ut 30° C., filtered, and precipitated 
by absolute alcohol. After purification the enzyme pre¬ 
paration was obtained as a yellowish-white, gummy mass, 
extremely soluble in water and readily soluble in 40 per 
cent, alcohol. These preparations contained a substance ; 
which reduced Feliliug’s solution, but which was eliminated 
after repeated purification. The purest peroxydase pre- ; 
parations contained about 6 per cent, of ash, free from 
iron, hut containing aluminium and mangituese. The 
specific properties of the petoxydate are destroyed by 
heating the solutions to boiling, but are regenerated after 
a few hours; a second heating, however, destroys them 
permanently. When heated in alcohol, the peroxydase 
is destroyed at the boiling-point of alcohol. The per¬ 
oxydase powerfully “ activities ” a small quantity of 
hydrogen peroxide, but is destroyed by larger quantities. 
Besides hydrogen peroxide, the oxydases of vurious origins 
and the organic peroxides produced by the atmospheric 
oxidation of certain organic substances are “ activified ” 
in presence of the peroxydase. Quantitative results of 
oxygen absorbed and carbon dioxide evolved by the 
oxidation of pyrogallo), are quoted. These results proved 
that the peroxydase, in absence of a peroxide, is absolutely 
devoid of oxidising properties.—J. F. B. 

Peroxides ; Function of -, in the Chemistry of Living 

Cells. V. Separation of the so-called Oxydases into 
Oxygenases and Peroxydases. K. Chodat aDd A. Bacb. 
Ber., 1903, 36, [3], 606—608. 

If a solution of oxydase from Lactarius be submitted to a 
systematic series of fractional precipitations by alcohol, 
two final fractions are obtained, one of which is insoluble 
in 40 per cent, alcohol and possesses only feeble oxidising 
properties, whilst the other is soluble and is entirely devoid 
of oxidising power. The oxidising power of the former is 
strongly intensified by the addition of the second fraction 
or of a peroxydase of any origin. It is regarded as an 
'oxygen carrier, taking up molecular oxygen and converting 
it iuto peroxide, and is termed by the authors an oxygenase; 
the other fraction is simply a peroxydase with the proper¬ 
ties described in the preceding abstract. Whereas the 
peroxydases can readily be obtalne^nmee from oxygenases, 
it bsg not yet been possible to prepare the latter absolutely 
free from)peroxydases. 


Quantitative experiments on the oxidation of pyrogallo! 
showed that the activity of the oxygenases prepared from 
fungi (Russula and Lactarius') waa far more powerfully 
intensified by the peroxydases of similar origin than by 
those prepared from pumpkins or horse-radish. On the 
other hand, the fungus peroxydases have a far weaker 
“ activifying” influence on hydrogen peroxide than those 
of the latter origin. Peroxydases exist, therefore, of two 
kinds, one acting more powerfully on oxygenases, and the 
other on hydrogen peroxide. The oxydases as hitherto 
known are normally mixtures of oxygenases and peroxy¬ 
dases, and their oxidising power depends on the presence 
of both bodies. Whilst many plauts are known which 
show no oxydase reaction, practically none exist which do 
not contain peroxydases. As organic peroxides, the 
stability of the oxygenases depends on the nature of the 
radicles combined with the peroxide group. Unstable 
oxygenases, or those which react readily with water to 
form hydrogen peroxide, are used up as soon as they are 
formed in the plant, and cannot he detected; the peroxy¬ 
dases, on the other hand, are uniformly very stable, and 
can always be detected on the addition of a peroxide. 

—J. F. B. 


fReto JSoofea;* 

Chemical Technology, ok Chemistry in its Applica¬ 
tions to Akts and MANUFACTURES, with which is 
incorporated Richardson and Watts' Ciikmicai, 
Technology. Vol. IV. Edited by W. J. Dibdin, F.I.C., 
F.C.S., &c. Electric Lighting, by A. G. Cooke, 
M.A., &c., Head of the Electrical Engineering and 
Physios Department of the Battersea Polytechnic. 
Photometry, by W. J. Dibdin, formerly Chemist and 
Superintendent Gas Examiner to the Metropolitan Board 
of Works and the London County Council (1882—1897). 
J. and A. Churchill, 7, Great Marlborough Street, 
London. 1903. Price 20,». 

Lahoe 8vo volume, containing 373 pages of subject-matter 
with 181 illustrations. The text is subdivided as follows :— 
Introduction. I. Conductors. II. Parallel Distribution, 
III. Electro-Magnetism. IV. The Closed Dynamo (General 
Theory). V. Closed Coil Dynamo (Design and Regulation). 
VI. Storage Batteries. VII. Continuous Current Trans¬ 
former Systems. VIII. Series Distribution. IX. Alternat¬ 
ing Currents (Theory). X. Alternating Currents (Ma¬ 
chinery). XI. Alternating Current Distribution. XII. 
The Coupling together of Generators. XIII. Incandescent 
I,amps. XIV. Arc Lamps. XV. Central Station Economy. 
XVI. Photometry. XVII. Standards of Light. XVIII. 
Methods of Determining the Illuminating Power of Coal 
Gas. 


The Chemical Changes and Products resulting from 
Fermentations. By R. H. Aders Pi.immer, I).Sc. 
Longmans, Green, and,Co., 39, Paternoster Row, London; 
New York, and Bombay. 1903. Price 6*. 

8vo volume, with 141 pages of subject-matter, 33 pages 
of bibliography, and tbe alphabetical index of names of 
authors and subject-matter. The subject is subdivided 
as follows:—1. Changes in the Polysaccharides. II. In 
the Trisaccharides and Disaecharides. III. In the 
Monosaccharides. II. Iu the Glucosides. V. Changes 
resulting in the Formation of Optically Active Products. 
VI. Changes in Esters. VII. In Urea and Uric Acid. 
VIII. Changes as the Result of Oxidation. IX. As the 
Result of Reduction. X. Nitrification and Denitrification. 
XI. Various Changes occurring as the Result of Fermenta¬ 
tions. XII. Changes in Blood. XIII. In Milk, Muscle, 
and in tbe Liquid of the Prostate Gland. XIV. In 
Albumins as the Result nf the Action of Pepsin. XV. 
In Albumins at the Result of tbe Aotion of Trypsin. XVI. 
Proteolysis by Ferments other than Pepsin and Trypsin. 
XVII. Changes and Products occurring u the Result of 
Putrefaction. 
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Phinciplks op Inorganic Chemistry. By H. C. Jonis, 
Associate Professor of Physical Chemistry in the Johns 
Hopkins University. The Macmillan Company. New 
York. Macmillan and Co., Ltd., London. 1903. 
Price 17». 

La note 8vo volume, containing 497 pages of subject-matter, 
illustrated with 49 engravings, and followed hy an alpha¬ 
betical index. “The aim of this book is to add to the 
older generalisations, those recently diseovered, and to 
apply them to the phenomena of inorganic chemistry in 
such a way that they may torni an integral part of the 
subject, and at the same time be iutelligihle to the 
student.” 


Crai* asrport. 

I.—GENERAL. 

Minks and Quarries: General Refort and 
Statistics for 1902. 

Home Office Report 1903. 

Output of Minerals under Metalliferous Mines Regulation 
Acts during 1902. 


Mineral. 


Arsenic. 

Arsenical pyrites. 

Barytes. 

Bauxite. 

Clmlk. 

Ch'-rt ami flint. 

Clay and shale. 

t) >pper ore and copper precipitate 

Fluor spar. 

(iold ore. 

Gypsum. 

Igneousrock. 

Iron ore. 

Iron pyrites. 

Leaf! ore. 

Limestone. 

Manganese ore. 

Ochre, umber, &e. 

Rock salt. 

Sand. 

Sandstone. 

81 ate. 

Tin ore (dressed). 

Cranium ore.: 

Wolfram. . 

Zinc ore. 


Mineral. 


and oil shale. 

Pireclay. 

Iron pyrites. 

Ironstone. 

Limestone. 

Oil shale. 

Petroleum. 

Sandstone (including “ lianister ”) .. 


Total. 



1901. 

11102. 


Tons. 

Tons. 


3,301 

2,425 


2.578 

585 


26.413 

22,308 


10,101 

9,047 


4.504 

8,060 


2,970 

2,929 


104.007 

95,903 


0,792 

0,702 


4.914 

4,970 


10,374 

29,953 


151,190 

170,190 


08,912 

93,004 

.. 

1,071.025 

1,700,024 


2.577 

1,017 


20,970 

23,615 


512,158 

571,721 


1,640 

1.278 


5.228 

7,666 


151,348 

102,193 


11,803 

13,075 


230,004 

201,700 


154,324 

169,540 


0,642 

0,098 


79 

52 

IS 

9 


23,752 

25,000 

... 

3.230,505 

3,322.326 

'oal Mines Regulation 

902. 



mi. 

1902. 

Tons. 

Tims. 

219,037,240 

227,178,140 

140,007 

101,053 

2,834.997 

2,988.310 

7.001 

7,551 

0,819,920 

7,214,635 

27.715 

33.391 


2,107,634 

8 

25 

91,254 

95,914 

231.343,224 

239,774,508 


In examining the statistics of output given in these 
tables, it must be borne in mind that the figures do not in 
all cases represent the total production of the minerals for 
the year. Large quantities of several important minerals, 
■nch as iron ore, limestone, sandstone, slate, clay, &c., are 
obtained from quarries under the Quarries Act, and from 


other open workings, the returns from which are not yet 
available. The totals for coal, and the ores of copper, lead, 
and zinc, may, however, l>e regarded as substantially 
complete. The total mineral output of the United King¬ 
dom, including the returns from quarries, &o., will appear 
in Part 1. of the General Report. 

Colombia ; Republic of -, Customs Chakobs. 

A consular report, dated Feb. 23, 1903, states that a 
decree has been issued abolishing all export duties (except 
on precious metals), to take effect as soon as notice thereof 
reaches the custom-houses. A Board of Trade circular, 
dated March 3, 1903, states that, after March l, all import 
duties leviable in the Republic of Colombia have been 
increased tenfold. 


Natal; Trade of -, in 1902. 

lid . of Trade March A, 1903. 
Amongst the imports into Natal inuy be noted — 


Oils, [mints. Xe. 

lints* amt i‘n nm-iils. 

Simp ami nlndlos... 

Kiinlum, china, ami stone ware. .Vr. 

Cement... 


while the exports include — 


Snicrr,.. 
Hark ... 
lirer— 
Matches 


1901. 

1902. 

£ 

£ 

183,000 

888.000 

133,000 

160.000 

1E1,000 

37,000 

37 jm 

142,000 

52,000 

40,000 

1901. 

1902. 

£ 

£ 

112.000 

161,000 

70.1HM) 

75,000 

10,000 

9,000 

5,000 

5,000 


New “ Gknkkai,” Customs Tahiw or Germany. 

B<i. of Trade J., March IS, 1903. 

A return has just beeu issued by the Board of Trad* 
containing a translation of the new “ General ” Custom* 
'Tariff of Germany, and comparing, as far us possible, the 
rates of Customs duty established hy the Tariff with the 
rates which are tit present in force on imports into 
Germany from the United Kingdom This return is in 
continuation and completion of one issued in 1901 (Parlia¬ 
mentary reference number, Cd. 779), which contained a 
translation of the greater portion of the Tariff in its form 
as originally proposed, so far as it affected the principal 
articles of British trade. 

The Tariff, as published, has been framed largely with a 
view to the negotiations which will follow the approaching 
termination of the German Commercial Treaties with 
various Continental Power*. 

The Tariff is not in operation, and it is provided by 
section 16 of the Law establishing it that “ the period at 
which tlie Law will come into force will he determined by 
Impel ial Ordnance with the concurrence of the Uundes- 
rath.” No date, however, has yet been fixed for its entry 
into operation. Under the commercial treaties referred to 
above, the tariff rates of import duty leviable in Germany 
on a large number of article* in wbich the trade of the 
United Kingdom is interested are definitely fixed, and the 
treaties are only terminable 12 months after the date on 
which they may liave respectively been denounced. So for 
as the Board of u Trade are aware, denunciation ha* not yet 
taken place with regard to any of them. 

The 7'ariff at now published is liable to modification 
before it comes into operation, as the result of negotiations 
beween Germany and other Powers, for the conclusion of 
new Commercial Treaties. 

It may be added that imports into Germany from the 
United Kingdom at present enjoy most-fevoured-nation 
treatment in virtue of a German law. 4 
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II.—FUEL, GAS, AND LIGHT. 

Recovert Coke-Oven in Germane j Fkoqrxss 
OF THE —. 

J. of Gat Lighting, 1908, 81, [2074], 356. 

Since the Adoption of coke-ovens (see page 855), the 
yearly production of ammonium sulphate in Germany has 
steadily increased. In 1895 tbe production in Westphalia 
amounted to 10,000 tons, but had increased to 50,000 tons 
in 1900 1 whilst the price remained nearly constant.—A. 8. 

VII.—ACIDS, ALKALIS, Etc. 

The American Demand fob Sulphur. 

C. C. Schnatterbeck , Eng. and Mining J., Feb. 28, 1908. 

Heretofore the demand for sulphur in Amerioa has been 
satisfied largely by crude brimstone, but since 1896, when 
the Sicilian miners formed a combination and advanced 
prices, acid makers in the Dnited States have considered 
it better policy to burn pyrites. Subsequently between 
1896 and 1902, with the rapid development of manufacturing 
enterprises, the consumption of sulphur increased over 
80 per cent. In 1902, there were consumed 520,587 long 
tons of sulphur, and of this amount pyrites supplied 
387,750 tons, or nearly 65 per cent. In 1896 the sulphur 
recovered from pyrites amounted to 141,983 tons, showing 
an increase in 1902 of 195,817 tons, or 138 per cent. 
This growth in the demand for pyrites sulphur has been 
due obiefly to the fertiliser acid trade. It has also 
increased the domestic production of pyrites from 109,282 
tons in 1896 to 808,746 tons in 1902, or nearly 178 per 
oent., and the probability is that there will be a further 
growth in the future. This ore carries from 42 to 44 per 
cent, sulphur, and is mined principally in Virginia, 
Georgia, and Massachusetts. The imports of pyrites, 
containing from 46 to 52 per cent, sulphur, also show an 
increase, of about 119 per cent. This heavy import trade 
is free of duty. Small quantities of good quality pyrites 
have also been imported from Newfoundland and Norway, 
but Spain is stdl the main source of foreigu supply. The 
market value of imported pyrites since 1896 has fallen in a 
larger ratio than the advance reported in brimstone. This 
has naturally favoured an increased consumption of pyrites, 
and should importers succeed in their efforts to supply a 
larger quantity of non-arsenical ore, it seems likely that 
those using brimstone exclusively will try pyrites. Imports 
of brimstone into the United States are free of duty. In 
1896, at the time of the organisation of the Anglo-Sieilian 
Sulphur Co., the imports into the United States were 
145,318 long tons, and they furnished about 49 per cent, 
of the total sulphur consumed here. In 1902, six years 
later, the brimstone imports were 176,951 tons, which 
supplied only S3 per cent, of the demand for sulphur. 
True, there has been an increase of about 22 per cent, in 
brimstone imports, but this was due principally to tbe 
consumption of best unmixed seconds by the sulphite pulp 
mills. It should be mentioned here that the sulphuric 
acid manufacturers, when they use brimstone, buy mostly 
best thirds, which cost about l'S dols. per ton less than 
seconds, the difference in price being due to quality. The 
import value of brimstone has advanced about 32 per cent, 
since 1896, and may be taken as an index to the profits 
that have been made by the combination since its incor¬ 
poration. 


Brimstone. Pyrites. 



[ 1893. 

1902. 

1896. 

1902. 

Production. 

3,800 

10,818 

109,282 

303,746 

Imports. 

145,3X8 

176.95L 

199,678 

437.319 

Total. 

149,118 

182,780 

308,960 

741,065 

Exports. 

484 

*f253 

1 

3,060 

Consumption. 

148,634 

18*516 ; 

308,960 

738,005 

Sulphur content. 

145,881 

188.787 

141,933 

337.750 


The table shows the development of the sulphur trade 
in America from 1896 to 1902. This period illustrates the 
influence of the high prices asked for crude brimstone 
by the combination. The figures are in long tons of 
2,240 lb., and the sulphur contained in the crude brimstone 
has been calculated at 98 per cent, pure, and In pyrites at 
44 per cent, for the domestic ore and 47 per cent, for the 
imported. 

In addition to the above an increasing quantity of sulphur 
is being recovered from the fumes from roasting blende. 
Zinc works at La Salle and Peru, Ill., are producing a good 
acid in this way, and it is hoped that the industry will 
prosper. In Germany most of the large sine works make 
either sulphuric acid or sulphurous acid from the fumes. 


X.—METALLURGY. 

Bauxite Mining in Arkansas. 

Eng. and Mining J., Feb. 28, 1903. 

The Pittsburg Reduction Company is now mining 
bauxite at Bauxite, Saline County, Arkansas. While much 
work has been done there, tiie plant at the mines is still 
incomplete, though its construction is being pushed. 

A part of the ore is washed to remove the free silica. A 
large amount of it can be used without washing. A part 
of it is dried and the balance' calcined. Id drying a 
cylindrical dryer is used, the furnace beiug fired with wood. 
In calcining a 60-ft. rotary calciner is used, fired with gas 
generated in a 10 by 12-ft. Duff’s patent water-seal gas pro¬ 
ducer. The ore is all ground on a series of coarse and fine 
crushers, and handled by elevators and conveyers from the 
tramcars into the cars for shipment. 

Spelter Production op the World. 

Eng. and Mining J., Feb. 21, 1903. 

Henry R. Merton and Co. have compiled their yearly 
table, showing the approximate production of spelter in the 
world in 1902. Tu the statement below the Journal substi¬ 
tutes its own figures for the production of the United 
States which it makes slightly larger than the Merton 
report. The figures given are in ioug tons of 2,240 lb. 


— 

1901. 

1902. 

Changes. 

j Per 
jCentage. 

Belgium, Rhine, and Hol¬ 
land. 

199,285 

200,140 

i. 

855 

j 0-4 

106,385 

115,280 ' 

i. 

8,895 

8‘4 

Groat Britain. 

30.055 

39,610 

i. 

9,555 

31*8 

Franco and Spain. 

Austria and Italy. 

27,265 

27,030 

I). 

235 

0*9 

7,700 

8.460 

I. 

760 

! 1*0 

Poland. 

6,935 

8,150 

I. 

2,215 

37*5 

Total Europe . 

370,625 

398,670 

i. 

22,045 

i S-9 

United States . 

125,734 

141,471 

! 1- 

15,737 

12*5 

Total, long tons . 

502.359 

540,141 

I. 

37,782 

7’6 

Total, short tons .... 

562,642 

604,958 

1. 

42,316 

7*5 

Total, metric tons.. . 

570,397 

548,783 

I. 

38,380 

7*5 


The production of spelter last year apparently kept up 
j wiih the increased consumption, since buying was generally 
steady, and prices firm throughout the year. New souroes 
of supply of ziuc ores continue to be developed. In 
America the chief additional supply has been drawn from 
Colorado, and the exportB of ores showed an increase, as 
well as the production of spelter. The new supplies for the 
I European smelters come chiefly from Algeria and Tunis, 
while some concentrates from Australia were received at 
British works. 

Manganese Exports from Brazil. 

Cheni. Trade J., March 7, 1908. 

The following figures show the export of manganese in 
British vessels during the last three years 1900, 78,600 
tons; 1901, 84,887 tons; 1909, 148,820 tons. 
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XI/.—FATS, OILS, Etc. 

Oil Trade or South Italy. 

Bd. of Trade J., March 5, 1903. 

H.M. Consul at Naples, encloses a report by one of the 
leading firms in the oil trade of South Italy, from which the 
following particulars have been extracted. 

The subjoined table shows the exports of olive oil from 
Gallipoli durinit each of the years 1898-1902 : — 


To 

; 189S. 

j 1899. 

j 1990. j 

1901. 

1902. 


j- 

Impei ial Tuns. 


Hnuland. 

612 

1,011 

320 

1,279 

521 

Russia. 

024 

1,401 

255 i 

099 

119 

France. 


7 

1 

3 

14 

United States (New York). 

9 

10 

0 

4 


Italian Ports. 

697 

1.370 

1,<508 i 

666 

456 

Total Imperial Tuna. 

2,042 

4.198 

2.101 

2.061 

1,110 


“ Unfortunately, the new orop has proved an entire failure 
as far aa the quantity is concerned, the stock existing on 
31st December last comprising, for the greater part, also the 
new production. This stock amounted to 2,681 imperial 
tuns, as against 1,625 on the corresponding date of 1901, 
and 1,100 in 1900. The price of Gallipoli oil on the 
31st December, 1902, was 35/. 5 s. per imperial tun, as corn- 
compared with 33/. 10s., and 26/. 15s. in 1901 and 1900 
respectively." 

XIII. C.—INDIA-RUBBER, Etc. 

Cbara Rudder in Nioahaoua. 

U.S. Cons. Reps., Feb. 26, 1903. 

So much attention has been given to the cultivation of 
rubber in Central America, that the native rubber of the 
region, Cattiloa elastica, is regarded as the only species 
susceptible of cultivation in the country. In Nicaragua, 
the conditions for its growth—hot, humid atmosphere, and 
a moist, though well-draiued, soil—limit it to the Atlantic 
coast. 

In view of the neglect of rubber culture in other fertile 
portions of the country, it is interesting to note that at La 
Paz, in the district of Leon, where precisely opposite con¬ 
ditions of climate prevail to what are needed for Castiloa 
elastica —another species, indigenous to Brazil, the “ Ceara ’’ 
of commerce ( Manihot ylaziovii), is being successfully 
planted. 

The climate at La Paz is hot and dry, and the soil of 
volcanic origin, retaining moisture during drought to within 
a few inches of the surface. Temperature averages from 
80° to over 10u° F. During periods of drought, there is 
but little or no condensatiou of dew. 

X VI. — SUGAR, STARCH, Etc. 
Potato-Starcu Machinery in Russia. 

U.S. Cons. Rep., Feb. 15, 1908. 

Twelve new factories for potato-starch are in course of 
erection in the Warsaw district, which is due to the large 
crops in this section of Russia. About 90 potato-starch 
factories are already in operation. There is a large 
demand for machinery for the manufacture of this starch, 
and there is a decided tendency to give preference to all 
foreign machinery other than German. Offers may be 
directed to Bronislaw Oderfeld, 17, Ujasdowska Aleja, 
Warsaw. Prices should be stated, if possible, delivered 
at Stettin, Germany. 

XX.-FINE CHEMICALS, Etc. 

Exemption from Import Duty op Sulphuric Ether 
for Uss in Factories in Holland. 

BA of Trade J., March 12, 1908. 

A Dutch Decree, dated Feb. 7, exempts from Customs 
duty, subject to certain conditions, sulphuric ether imported 
into Holland for nse in factories and works. 


The translation of this decree may be consulted on 
application at the offices of tho Commercial Intelligence 
: Branch of the Board of Trade. 


$atmt lt*t* 

< N.B.—In these lists, [A.] means "Application tor Patent,” and 

] f C.S.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (1) tn the oaae o! Applies- 
, tions for Patents, the dates of application, and (ill in the oaae ot 
Complete Specifications Accepted, those of the Official Journals 
‘ in which acceptances ot the Complete Specifications are advertised, 
j Complete Specifications thus advertised at accepted are open to 
| inspection at the Patent Offioe immediately, and to opposition 
| within two months or the said dates. 

I.—PLANT, APPARATUS, and MACHINERY. 

[A.] 5145. Owen. Ovens and kilns. March 5. 

„ 530S. Schrader. Apparatus for cooling or heRting 

fluids. March G. 

„ 5316. Winter. Centrifugal apparatus. March 6. 

„ 5481. Dupont. Distilling apparatus. March 9. 

„ 5745. Oyon. Method of watching and controlling 

chemical processes, and Apparatus therefor.* 
March 12. 

„ 5770. Wache and Locoge. Apparatus for concen¬ 

trating liquids. March 12. 

„ 5782. Breakcll. Grinding or crushing apparatus.* 

March 12. 

„ 585G. Hudson. Centrifugal machine for the aepa- 

[ ration of liquids. March 13. 

[C.S.] 22,852 (1902). Removing the fumes and gates 
evolved from vessels employed in various pro¬ 
cesses. March 18. 

„ 24,680 (1902). Adams. Rotary liquid distributors. 

March 11. 

„ 25,324 (1902). Smith, Morrison, and Schindler. 

Composition for use as a substitute for oork, 
corkwood, Ac March 18. 

„ 28,855 (1902). Cliff. Muffle kilns. March 11. 

„ 693 (1903). Gfittner. Centrifugal separators. 

March 11. 

„ 1397 (1903). Stanton. Condensing apparatus. 

March 11. 

II.—FUEL, GAS, and LIGHT 

[A.] 4861. Ilian. Purification of furnace gaiet.* 
March 2. 

„ 4982. Tully (Gas Light and Coke Co.). Manu¬ 

facture of gaa. March 3. 

„ 4988. Moor. Treatment of gas liquor. March 4. 

„ 5080. D’Heureuse. Incandescent mantle. Maroh4. 

„ 5068. Lake (Selas Ges. tn. b. II.). Apparatus 

for producing a mixture of gases for lighting 
purposes. March 4. 

„ 554 i. McConechy. Apparatus for producing 

acetylene gas. March 10. 

„ 5566. Brown. Artificial fuel.* March 10. 

„ 5589. Uriinston and Burnell. Manufacture of oool- 

gaa. March 10. 

„ 5676. Bowing. Manufacture of combustible gas. 

March II. 

„ 5695. Schmidt and Neugebauer. Manufacture of 

fuel blocks or briquettes.* March 11. 

„ 3703. McConechy. Acetylene gas generator*. 

March 12. 

„ 5781. Jones. Manufacture of gas. March 12. 
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[A.] 58P6. Lion, Carburetting gas by means of naph¬ 
thalene* (French application, March 14,1909.) 
March 12. 

„ 6866. Siemens. Regenerative gas furnaces. 

March 13. 

„ 5910. Dempster ami Sons, Ltd., anil Brondhead. 

Gas purifiers. March 14. 

[C.S.] 24,514 (1901). Thomson. Combustion of fuel in 
furnaces and kilns. March 11. 

„ 8843 (1902). Boult (Viariue). Gas generators. 

March 18. 

5482 (1902). Ludwig. Conversion of carbon into 
graphite or other forms. March 11. 

„ 5912 (1902). Simpson. Bunsen burners for liquid 

fuel. March 11. 

„ 6153 (1902). Carmichael and Sahlstrom. Produc¬ 

tion of fuel from peat, and utilisation of by¬ 
products. March 11. 

„ 7956 (1902). Hills. Purification of gas. March 11. 

„ 9622 (1902). Trewby. Gas retorts. March 11. 

„ 22,466 (1902). Laurent. Portable furnace. (Inter¬ 

national application, Nov. 30, 1901.) March 11. 

„ 28,177 (1902). Harrison (Soc. Iuternat. du Gas 

d’Eau brevets Strache Ste. A me). Manufacture 
of water-gas. March 18. 

III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM 

[C.S.] 24,882 (1901). Wilton. Apparatus for distilling 
ammoniacal liquors. March 11. 

„ 8515 (1902). Tixier. Process for obtaining in one 

operation all the extracts soluble in water con¬ 
tained in tar. March 18. 

„ 100 (1908). Rieklofa. Carbonisation of animal i 

and vegetable substances with or without the 
production of by-products. March 18. 

IV.—COLOUR!NO MATTERS and DYESTUFFS 

[A.] 5269. Newton (Payer). Manufacture of a new ' 
azo dyestuff. March 6. j 

„ 5828. Berry and Garland. Manufacture of soluble 

indigo. March 7. 

„ 5689. .Johnson (Badische Aniliu und Soda Fabrik). 

Production of an azo colouring matter. March 11. 

„ 5792. Lake (Oebler). Manufacture of disozo j 

dyestuffs* March 12. 

„ 5867. Imrny (Meister, Lucius und Pruning). Manu¬ 

facture of hydrosulphite compounds and methods 
of dyeing and printing with their aid. March 13. 

[C.8.] 9194 (1902). Newton (Bayer). Production of new 
anthraquinone derivatives. March 11. 

„ 10,187 (1902). Johnson (Katie). Brown colour¬ 

ing matters containing sulphur. March 11. 

„ 10,248 (1902). Imray (Meister, Lucius uud Briin- 

ing). Azo dyestuffs. March 11. 

„ 10,516 (1902). Imray (Meister, Lucius unit Brttn- 

ing). Manufacture of brom-indigo-white and 
bromo-indigo. March 18. 

„ 11,179 (1902). Imray (Meister, Lucius und Prun¬ 

ing). Manufacture of esters of methylanthramlic 
acid. March 11. 

„ 11,403 (1902). Newton (Bayer). Dyestuffs of the 

anthraquinone series. March 18. 

„ 11,711 (1902). Johnson (Badische Anilin undSoda 

Fabrik). Colouring matters of the acridine 
series. March 11. 

„ 12,229 (1902). Levinstein, Levinstein, and Levin¬ 

stein, Ltd. Blue sul|)jvjir dyestuff. March 11. 

„ 14,606 (1902). Johnson (^Badische Anilin und Soda 

Fabrik). Manufacture of indol and derivatives . 
thereof. March 18. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRE8. 

[A.] 5018. Crowther. Agents or solutions for bleach¬ 
ing fibres, yarns, textiles, &c. March 4. 

„ 5119. Crowther. Agents or solutions for removing 

the colour from fibres, fabrics, &c. March 5. 

„ 5116. De Pass (Vacuum Dyeing Machine Co.). 

Dyeing machines.* March 5. 

„ 5324. Schirp. Dyeing, bleaching, and washing 

apparatus.* March 7. 

„ 5773. Bartclt. Tieatment of textile fabrics and 

yarns. March 12. 

„ 5867. Imray (Meisier, Lucius uud Briining). See 

under IV. 

[C.S.] 16,487 (1902). Kitster. Production of fabrics 
with moire figuring-. March 18. 

„ 369 (1903). Haddnn (Elosegui). Fulling, dyeing, 

and scouring of woollen fabrics. March 18. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 5211. Dreher. Dyeing skins or partly prepared 
leather.* March 5. 


VII.—ACIDS, ALKALIS. SALTS, Eto. 

[A.] 4820. Cummer. Calcining of alumina sulphate or 
like material.* March 2. 

„ 5649. Levy. Process and apparatus for separating 

gases from gaseous mixtures, especially oxygeu 
and nitrogen from the atmosphere. March 1 1. 

„ 5902. Johnson (Chem. Fab. Griesheim-Elektron). 

Treatment of chrome ironstone for the separation 
of the iron, ami obtaining chromium compounds. 
March i3. 

[C.S.] 2174 (1902). Hoyne. Production of ozone. March 11. 

„ 6145 (1902). Naumimu. Treatment of natural soda 

preparatory to producing colourless sodium car¬ 
bonate. March 18. 

„ 7119 (1902). liaise. Production of charcoal, 

especially for decolorising liquids. March 18. 

VIII.—POTTERY, GLASS, uro ENAMELS. 

[A.] 4807. Wood, of Apslcy Pellatt and Co. Decorating 
articles of china, porcelain, earthenware, Ac.* 
March 2. 

„ 5085. De Valencia. Apparatus for use in treating 

glass. March 4. 

„ 5861. Dreher. Manufacture of enamels, glazes, 

glass, and other vitreous products. March 13. 

[C.S.] 6134 (1902). De Witt. Annealing and direct 
draught continuous kilns. March 18. 

„ 6381 (1902). De France. Kiln for firing ceramic 

ware. March 18. 

„ 9029 (1902). James. Manufacture of leaded glass. 

March 11. 

„ 14,689 (1902). Thompson (Fontaine et Cie.). 

Flashing of glassware with coloured glass. 
Mareh 11. 


IX.—BUILDING MATERIALS, CLAYS, MORTaRS, 
akd CEMENTS. 

[A.] 4821. Carpenter. Apparatus for manufacture of 
cement.* Mareh 2. 

„ 4876. Oates. Composition for forming joints for 

fireclay, stoneware, &c. March 8. 

„ 4907. Briggs. Bituminous cement. March 8. 
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[A.] 4931. Entwistle and Lowden. Method of drying ' 
and bnrning off brioki, earthenware, cement, &e. 
March 3. ! 

„ 4935. Eldred. Treatment of lime.* March 3. 

„ 5090. Barratt and The United Asbestos Co., Ltd. J 

Noil- conducting covering! for boilers, pipes, Ac.* 
March 5. I 

„ 5193. Gallinowsky and Maguire. Manufacture of ' 

plastic compound or cemeut. March 5. 

„ 5594. Like (Chemische-Technische Fabrik, Dr. 

Brand and Co.). Process for colouring and 
hardening natural stone, Ac. March 10. 

„ 5601. Smith. Process and materials for decorating 

woodwork. March It). 

„ 5602. Bond. Treating walls, &c„ to increase their 

1'ght-reflecting capacity. March 10. 

„ 5848. Tudor end Moore. Manufacture of tiles. 

March 13. 

„ 5917. Faulks. Composite paving. Match 14. 

[C.S.] 7647 (1902). Sellars. Manufacture of building , 
blocks, bricks, Ac. March 11. 

„ 25,736 (1902). Guinet. Artificial marble. March 11. 

„ 25,931 (1902). Bailmtn, Bulheck, and Innea- 

Baillic. Kiln for drying and burning bricks. I 
March 11. 

„ 28,810 (1902). Landverlin and Chipaux. Cement. 

(Int. Appl. May 80, 1902.) March 11. 

„ 759 (1903). Korff. Construction of bricks. 

March 11. 


X.—METALLURGY. 

i 

[A.] 4806. Stanton. Treatment of ores, &c.* March 2. 

„ 4894. Jones. Puddling and re-heating furnaces, 

March 3. 

„ 4977. Carson and Ogle. Treatment of zinc and 

other ores. March 3. 

„ 4981. Hadfield. Toughening of manganese steel. 

March 3 

„ 5016. Kunze and Danziger. Manufacture of zinc. 

March 4. 

„ 5033. Plainer. Precipitation of gold from its 

cyanide solutions. March 4. 

„ 5202. Varley. Tuyires. March 5. 

„ 5230. Gin. Manufacture of copper sulphate by 

direct sulphurisation of ores.* March 6. 

„ 5597. Marks (Latnargcse). Case hardening iron 

and steel. March 10. 

„ 5683. Prescott and Green and Son, Ltd. Manu- j 

facture of metallic alloy. March 11. 

,. 5694. Duke. Alloys. March 11. 

„ 5903. Cowper - Coles, Ltd., and Cowper-Coles. 

Application of vanadium in manufacturing iron 
and steel. March 13. 

[C.S.] 6531 (1902). Ronay. Making briquettes from fine 
metalliferous material without foreign binding 
substance. March 11. 

,, 9340 (1902). Shone. Solder and fluxes for 

aluminium. March 18. 

„ 9696 (1902). Just and Frith. Metallic alloy 

March 18. 

19,035 (1902). Payne and Gillies. Treatment of 
ores containing copper. March 11. 

„ 23,425 (1902). Thompson (Snddeutsche patent- 

metall-Papierfabr. A.-G.), Metallic paper which 
is air-, water-, and grease-proof. March 18. 

» 27,530 (1902). Manners, Reddan, and 8humann. 

Method of ornamenting metallic surfaces. 
Moral) 11. B 

» 984140 (190S). Hunter. Manufacture of ateel and 

- malleable iron. March 18. 


XL—ELECTRO-CHEMISTRY am ELECTRO¬ 
METALLURGY. 

[A.] 4783. Thomson. Electrolytic colls. March 2. 

„ 4959. Metals Corporation, Ltd., and Cowper-Coles, 

Electrolytic refining of copper. March 3. 

„ 5081. Jacobsen. Galvanic batteries.* March 4. 

„ 5441. Ramsay. Improved electric light. Maroh9. 

„ 5448. Szirmay and Kollerich. Electrolytic zincing 

process.* March 9. 

„ 5693. Schiele. Plating of metals.* March It. 

„ 5891. l'ortalier. Electric batteries.* (Belgian 

appl., Sept. 13, 1902.) March 13. 

„ 5892. Siaedtofeld. Manufacture of electric insulat¬ 

ing material.* March 13. 

[C.S.] 3259 (1902). Schattner. Mercury vapour elec¬ 
tricity lamps. March 18. 

„ 7923 (1902). Goldberg. Electrolytioally coating 

iron with zinc. March 11. 

„ 15,312 (1902). Genard. Accumulators. March 18, 

„ 28,808 (1902). Halsey Electric Generator Co. 

Galvanic batteries. March It. 


XII.—FATS, OILS, awd SOAP. 

[A.] 5687. l’festroff and Gilion. Substitute for linseed 
oil.* March 11, 

„ 5789. Dewar and The Linoleum Manufacturing Co. 

Treatment of wood-oil to form products specially 
useful in the manufacture of linoleum and the 
like. March 12. 

[C.S.] 28,717 (1902). Fischer. Making a soap-lika 
remedy from fresh-water limestoue (tuff-stone). 
March 18. 

XIII.—PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A. — Pigmenti, Painli. 

[A.] 4787. Richardson. Extraction of material for 
making puint from alum slag. March 2. 

„ 5261. Traine. Manufacture of siccatives.* March 6. 

B.—Hesmi, Vomishei. 

[A.] 5953. Dreher. Manufacture of varnishes and 
lacquers. March 14. 

C.— India-rubber, fcc. 

[C.S.] 7215 (1902). Hurrell. Insulating and protecting 
underground cables. March 11. 

XIV.—TANNING, LEATHER. GLUE, akd SIZE. 

[A.] 4902. Jetter. Preparing a horn-like material from 
raw skins. March 3. 

„ 5305. Zacharias. Manufacture of leather. March 6. 

[C.S.] 2303 (1902). Bbgel. Extraction of tanning sub¬ 
stances. March tl. 


XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 4858. Sudre. Treatment of residaary liquors of 
sugar factories. (French application, June 3, 
1902.)* March 2. 

„ 5166. Mercier. Bleaching flour. March 5. 

„ 6280. Naudet. Apparatus for the diffusion and 

extraction of saccharine juices. March 6. 

„ 5489. Steffen. Obtaining pure concentrated beet¬ 

root expressed juices and expressed residues rieh 
in sugar.* March 9. 





m 


JOURNAL OF THB SOCIETY OF CHEMICAL INDUSTRY. 


[March 31. IMS. 


[C.8.] 91,454 (1902). Lagrange. Process for extraction 
and instantaneous separation of sugar from any 
•yrup in free air and by refrigeration. March 18. 


XVII.—BREWING, WINES, SPIRITS, Kto. 
[A.] 4872. Southby. Brewing beer. March 3. 


XVIII.—FOODS, SANITATION, En., awn 
DISINFECTANTS. 

A.—Foodt. 

[A.] 5446. Jong and Heide. Sterilising milk and other 
liquids. March 9. 

„ 5591. Nissen. Pasteurising apparatus. March 10. 

[C.S.] 6549 (1902). Jones. Food preparations or biscuits. 
March 18. 

„ 1806 (1903). James (Casein Co.). Manufacture of 

milk powder. March 11. 


B.—Sanitation f Water Purification. 

[C.8.] 6021 (1902). England. Treatment of sewage 
sludge for the production of manure. March 18. 
„ 7486 (1902). Challis. Softening water. March 18. 


XIX—PAPER. PASTEBOARD. Etc. 

[A.] 4868. Schmerber and Morune. Manufacture of 
celluloid. March 2. 

„ 5839. Goy. Manufacture of paper.* March 7. 


XX.—FINE CHEMICALS, ALKALOIDS. 

ESSENCES, hid EXTRACTS. 

[A.] 5772. Newton (Bayer). Production of pharma¬ 
ceutical compounds. March 12. 

„ 5901. Johnson (Boehringer). Preparation of theo¬ 

phylline and production of an intermediate pro¬ 
duct.* March 13. 

[C.S.] 9038 (1902). Newton (Bayer). Pioduction of 
naphthacene derivatives and intermediate com¬ 
pounds. March 11. 

„ 10,084 (1902). Johnson (Boehringer). Manufac¬ 

ture of hydroxylamine. March 11. 

„ 28,688 (1002). Silberrad. Condensation products 

from mellitic and pyromellitic acids, and deriva¬ 
tives therefrom. March 11. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 4961. Fritz iche. Roll films. March 3. 

„ 4962. Fritzsche. Roll films and processes for three- 

colour photography. March 3. 

„ 5014. Tyler. Photographic printing-out paper. 

March 4. 

„ 5952. Dreher. Photographic films or surfaces, and 

developers, March 14. 

[C.S.] 9184 (1902) Clarke. Photography in natural 
colours. March 11. 

XXII—EXPLOSIVES. MATCHES. Kt. . 

[A.] 5791. Bichel. Manufacture of explosives. March 12. 

[C.S.J 9480 (1902). Maxim. Smokeless powder grains 
and cartridges. March 18. 

„ 10,655 (1902). Bale. Manufacture of matches and 

strikiug compositions. March 18. 
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/■V-Tw- fjeUtti. 

' ANNUAL GENERAL MEETING. 

Tho AiimmI General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days, 
lull particulars will appear in a subsequent issue. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
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THE PETROLEUM INDUSTRY IN CANADA. 

nr W. J. K. VANSTON. 

Introduction. —In 1897, Cinada stood sixth in the list of 
15 petroleum producing countries, yielding O’64* per cent, 
of the world's total production. .Among the mineral 
industries ofCanada in 1901, petroleum held the tentbf 
plaoe, furnishing U37J per cent, of the total mineral 
prod notion of the country. Ontario turued out 17'2§ per 
cent, of the minerals produced in Canada in 1900, or a 
value of 11,127,308§ dots., and as the crude petroleum 
produced in the province in that year was valued at 
I,157,007lJ dots, and aggregated lOGMV per cent, of the 
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mineral wealth produced therein for the year. If Ik readily 
seen that petroleum is one of the most important mineral 
productions of Ontario. Indications of petroleum have 
been found in widely separated parts of the Dominion, in 
Quebec, in Nova Scotia, and in the North-West Territories, 
but it has been produced in commercial quantities in 
Ontario alone, and there exclusively in the counties 6f 
I.ambton and Kent. In Kent, there is what is known a* 
the Bothwell field, but Lambton is the real oil-producing 
centre of Canada. In the latter county there are' two 
fields but a few miles apart, the Oil Springs territory, with 
an area of about 1,200 acres, lying between the village df 
that name and the south boundary of the township of 
Enniskillen, and the Potroloa field, about 20 miles long und 
two miles wide, stretching south-east and north-west of 
Petrolea. 

In the North-West Territories, Tery considerable showings 
of petroleum have been fonnd from time to time, which 
seem to poiut to the future development of an extensive 
field. To encourage the exploitation of this region, the 
Government, some years ago, undertook the sinking of 
test wells. Although these were deep, they have only, so 
far, produced a strong flow of gas. Nevertheless, " oil " 
operators still expect, judging from surface condition^ that 
petroleum will ultimately be found there in payihg 
quantities, and, of late, there have been frequent reports 
of surfaoc showings, especially in the neighbourhood of the 
Athabasca River. 

Part I,: Occurrence und Quality of Petroleum in 
Canada. —The Lambton field is situated* on the “great 
Cincinnati anticlinal,” a mighty ridge, stretching from the 
southern part of the United Suites up into Ontario, with 
Cincinnati at its middle point. 

To complete the dome* for the reception of the oil, 
there must bo transverse anticlir.als, cutting the main one. 
Two of these exist in Lambton. There is one in the 
Petrolea field, and another at Oil Springs, with a synclinal 
between the two areas. The following sketch gives a 
rough idea of the relation of the two territories, and also 
shows the anticlinals and the synclinals. 

In Lambton, petroleum is found in the corniferous 
limestone, at a depth of from 460 to 480 feet in the 
Petrolea field, and at about 
from 370 to 400 ft. in the Oil 
Springs aiei. Surface wells, 
about 160 ft. deep were ob¬ 
tained at one time at Oil 
Springs, and were very pro¬ 
ductive—they were '• gushers” 
in fact — but these have, in 
most cases, been worked out, 
und have been sunk to a lower 
level. In a few instances at 
I >il Springs, by a system of 
double casing, oil it pumped in 
the same well from the two 
levels. 

While crude oil is found in 
Ontario in the corniferous lime¬ 
stone, it seems not improbable 
that it may have originated in 
the Trenton formation. l)r. 
Bell favours this view while, as 
he says, not necessarily adopt¬ 
ing it. 

Support for his view may be 
found in the fact that in the 
Lambton field, the driller < in¬ 
variably meets with Urge 
quantities of salt water. As 
the salt bed lies about 1,000 
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feetf below the oil henring strata, there mutt exist large 
fissures through which this salt-impregnated water , mokes 
■Its way upivard. It is not unreasonable, tWrefbrg,,tp 
suppose that tjiesp ipoy ppssibly extend to. gragtgr depths-- 
»o the Trenton formation, in fact—and thus fbrth' inoatlet 

* Petroleum Field of Ontario, Dr. Bell, Proc, Royal Sodeff-M 
Canada. V. [4], 18H7,pp. 105 to 107. . - I ■ ? 

t Mineral Resiurcss of Ontario.—Rip, Roy. Com., itM.ps Wt. 
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fur the oil which, though formed in these Trenton rocks, is 
fonnd in the corniferous limestone above them, owing to 
the operation of hydrostatic conditions. 

Some experts hold that the petroleum has been formed 
in tbe coruiferous rocks, and that another supply will yet 
be found in the Trenton rocks situated at a lower level. 
The believers in this theory have sunk deep wells; one 
of which, at Petrolea, was put down 3,730 ft.,* but no oil 
was found. 

It is interesting to note in this connection that our 
Canadian geologists, as early as 1803, pointed out in “ The 
Geology of Canada,” much of which was written before 
that date, that petroleum might ultimately be found in the 
Trenton rocks.f This formation has since been a great 
producer of oil in Ohio and elsewhere. 

The significance of this divergence of opinion, as to the 
real, oil-producing strata in Ontario, lies in the fact that if 
our present supply of petroleum is drawn from the Trenton 
rocks, and has risen to the coruiferous, then we huve no 
hope of obtaining a further supply by boring deeper if the 
present field should fail. If, on the other hand, the 
corniferous strata have furnished tho oil which has been, 
and is drawn from them, then it is just possible that, by 
sinking to the Trenton, through the coruiferous rocks, we 
may obtain a further supply. The supporters of this view 
maintain that the one deep well, mentioned above, is not a 
sufficiently exhaustive test, and they believe that we have 
a field, yet in reserve, which is analogous to that in Ohio. 

The refining value of Canadian petroleum is lower than 
that of Pennsylvania, but about the sumo as that of Ohio. 
From 7!> to 78£ per cent, of illuminating oil can be produced 
from Pennsylvania crude, while the Canadian yields only 
about 40 per cent, of, perhaps, a less valuable illuminant. 
The quality of Ohio or "Lima” crude seems to be about 
equal to that of Cunada; although it is stated by some 
(interested parties it is true) that oil refined from it is 
preferred by the Canadian consumer. 

Pari I /. : Production of Crude Petroleum. —The petro¬ 
leum was known of in Lambton as early as 1850, but the 
first important well was struck at Oil Springs by a Mr. 
Shaw in 1862. Since the very early days, the wells have 
not, on the average, been large, and they have probably 
never (certainly not in late years) produced to any such 
extent per well us do those iu the United States aud other 
countries. To meet these conditions great economy had to 
bo practised, and methods introduced which would satisfy 
the special requirements of the field. The oil operator bnd 
everything to learn, he had to experiment, he often failed, 
he had to make effort after effort, till uow after 40 years, 
we have, as the result of his labours, one of the most highly- 
organised industries in the Dominion, and one in which 
there has been innovation aud the display of ingenuity to 
an extent to which it would be hard to poiut to any other 
Canadian industry of native growth. At present a well 
• pays which yields from 8—10 galls, a day. 

The development, which has revolutionised the industry 
in Ontario, and has made it possible, has taken place mainly 
in five particulars : first, the boring of the surface instead 
of digging it, along with the application of steam to boring ; 
secondly, the cheapening of derricks and drilling rigs; 
thirdly, the introducing of the ■'jerker-line” system; 
fourthly, the use of pipe-lines and underground receiving 
tanks j and, lastly, although this is not so important, the 
use of gas from the wells as fuel. 

When wells were first sunk it was customary to dig and 
curb a hole 5 or 6 ft. in diameter to the rock. This took 
a month or more, as at Oil Springs, as the rook is 40, and 
at Petrolea 120 ft. from the surface. When this latter had 
been pierced the ruck was drilled with what was known as 
a “spring-pole.” The whole task was long and tedious, 
taking about six months to accomplish, and a well put down 
in this manner was necessarily very costly. 

lu time the driller learned to bore the surface with a 
*• mud-bit,” like a large “ pod-auger.” It is about 8 ins. in 
diameter, and with it a hole <fn be sunk to the rotk iu from 

» Mr. James Kerr, of Sarnia, a witness before the Koyal Commis¬ 
sion ot 1800. 

t Geology of Canada, 1863,0.788. 
i Hep. Industrial Com. of O.8., vol. 1, p. 881. 


8—10 hours. Upon reaching this point a wooden con¬ 
ductor is put in through tbe sml, and drilling is commenced 
with a drill operated by steam. By this method a well is 
sunk to the “oil” rock, which lies at a depth of from 
465—480 ft. in aboot six days. An iron tube is put in 
through the soapstone, to a depth of about 300 ft., to shut 
off the water, and when the driller gets a showing of oil 
the well is “ shot ” with from 8—25 quarts of nitroglycerin, 
and is then ready for the pumps. 

The Canadian system of drilling is worthy of note, as it 
has met with favour in all parts of the world, and the 
drillers from the oil fields of Ontario have won an enviable 
reputation wherever boring operations on an extensive scale 
are necessary. Their work may bo met with in Galicia, 
Kussia, Afghanistan, Burma, India, Italy, Germany,France, 
California, and Australia, as well, of course, as in their 
native county of Lambton. 

When the industry was still young in Lambton, the 
“cable” or “ American” plan was used, but as the result 
of much experimenting and the display of great ingenuity 
and perseverance, a distinctly “ Canadian ” method was 
evolved which was found best to suit local requirements. 
This plan became established in the Lambtou field, and bus 
since met with general favour the world over. 

The drilling “ rig” used in Lambton consists of a derrick 
with the boring accessories (including a smithy outfit) and a 
boiler and engine. These latter are of a portable type, and the 
derrick is so built that it can readily be moved from place 
to place without being taken to pieces. It is usually about 
48 ft. high and 15 ft. square at the base. The drilling tools 
in ascending order, are: first, the “bit,” 2} ft. long by 
4 Sj ins. in diameter and weighing 7l> lb. (this is used after 
the rock is reached, a “ mud-bit ” is used iu the soil); 
secondly, the “ sinker bar,” 30 ft, long by 3 ins. in diameter 
and weighing 1,040 lb.; thirdly, tho “jars,” 6 ft. long and 
having a weight of 150 lb.; lastly, the boring rods of 
tough, long-grained, white ash, barely 2 ins. in diameter 
and about 37 ft. long, joined one to the other by meaos of 
conical iron screw joints. Mr. Brunnell gives tho cost of 
such a drilling “ rig,” with 1,000 ft. of boring rods, with 
all tools and everything complete, f.o.b. at l’etrolea, as 
$1,715. 

The engine furnishing the power for drilling is placed at 
some distance from the derriek, to minimise the danger 'of 
fire when gas is readied, the power is transmitted to a 
crank and pitman, which set a “ walking-beam ” in motion, 
which, in its turn, gives the vertical motion to the drilling 
rods. 

One of the most revolutionary innovations in this in¬ 
dustry was the introduction of the “ jerker-liuo ” system. 
It was brought into use about 35 years ago, and has been 
one of the main factors iu the success of the Lambton field; 
without it one may question whether any extensive petro¬ 
leum industry in Ontario would have been possible at all. 
Before its employment an engine and an engineer were 
" necessary for each well. Under such circumstances a well 
had to be exceptionally good to pay. As a conseqnence, 
many wells, which afterwards became valuable producers, 
had to be abandoned. 

The system consists in connecting all the wells in a group 
with each other and with a central engine, which operates 
the whole number. The connection is made by means of 
wooden rods, suspended horizontally from vertical posts by 
| short, light, iron rods. Thus suspended the wooden rods 
J swing freely backwards and forwards. The whole of the 
! horizontal rods are connected with a central horizontal 
I wheel, which does not revolve, but moves back and 
forward far enough at each stroke to raise and lower the 
rods of the pumps, working over pulleys or in connection 
with “ walking-beams ” tht required distanoe. 

The following diagram illustrates the system. 

A good example of the system is that in operation on 
the property of Messrs. J, L. Knglehart & Co. at Petrolea, 
where one central plant pumps 233 welts, scattered over an 
area of 400 acres. Four engines, coupled in pairs, serve 
j the entire group.* 

| * Report of the Bureau Of Mines of Ontario, 1906, p. 107, 
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Sail * Dot bet innovation in the Lambton petroleum in¬ 
dustry was the use'of pipe-lines and underground tanks for 
the transportation and storage of the oil. Before these were 
introduced all oil had to be “teamed” to the refinery in 
tank waggons, holding from 8—10 barrels. This cost as 
much aa 10 cents a barrel in some localities, and was a 
heavy burden on the industry. 

DIAGRAM 



Note.—T he centre wheel and shriller oheels m the diagram are 
necessarily on a much larger scale than the Held. 


Underground tanks are used for storage, as the soil in the 
district is impervious to petroleum. These tanks are curbed 
with walls of flit hoards nailed one on top of the other. 
The bottom has no covering, the clay, as stated, being 
sufficient to hold the oil. To preveut caving, the tanks are 
kept always filled with oil or water. Their capacities vary, 
but an ordinary oue, Co ft. deep by HO ft. in diameter, with 
a volume of about 8,0u0 barrelk, can be constructed for 
about 1,760 dols.* 

In the northern part of the field it has been found possible 
to economise by using gas from idle wells to run the engines. 
When the flow of gas is found to be strong enough, the 
wells are made tight, aud it is conducted by pipes to a 
gas-engine which in such ease operates the group of wells. 
The saving in this matter of fuel by the use of the gas, 
which would otherwise escape and be lost, is often very 
large. 

The number of wells in operation in the field, and the 
reason for the number are points of interest. In 1900, the 
number was given as about 10,000.f The production of 
crude oil in the same year was 710.498J barrels, or about 
71 barrels per well. This is an average of rather less than 
one-fifth of a barrel per day for each well. The very 
meagreness of production, per well, accounts for the large 
number. To-day the pressure from below is comparatively 
light. I have been informed that it is not more than 15 lb. 
to the square inch. Accordingly, it is necessary to have a 
large number of wells on a small area, as the oil must all be 
pumped and the pressure is so slight that the mineral flows 
into the well but slowly. When wells were first bored the 
pressure was as high as 300 lb. to the square inch, aud 
“ spouting" or “flowing” wells were frequently obtained. 


* Hr. Boverton Bed wood. Petroleum and Its Products, 
t Report ot Bureau or Mines, Ontario, 1900, p. 18. 
t Geological Survey of Canada, Section of Mines, 1000; sheet on 
Mineral Prodoettoua. 


A notable example of this case is the well known “ Shaw ” 
well, the first at Oil Springs. It “ spouted ” oil till a large 
adjacent area was flooded, and petroleum ran down the 
Black Creek to such u depth that people dipped it off the 
surface of the water with pails. Crude oil at the time was 
worth 15 dols. a barrel. All this is passed, however, the 
pressure is in large part gone, the oil trickles into the wells 
slowly, and must bo pumped up from a depth of from 460 
to 485 ft. 

“ Oil ” land in a tested locality is worth from 200 dols. 
up to as much as 1,600 dols. mi acre, according to the 
production of the surrounding territory. The overage value 
of such laud is probably about 300 dols. an a ire; for 
farming purposes it is worth from 30 dols. to 40 dols. an 
acre. In untested districts farming land worth about 30 dols. 
an acre is usually held at 60 dols. an aero if it is thought 
to lie within the oil “ belt.” 

Several modes of acquiring land in the oil fields are 
commonly employed, nnd are sanctioned by practice. 
There is, to be sure, direct purchase at about 300dols.au 
acre in tested districts, and at about 60 dols. an acre in the 
new untried territory. Then there is “ bonding” with the 
right to test and to purchase within a specified time, if 
desired, at a fixed price per acre for the whole or part of 
the block, l/astly, there is “bonding" or leasing for a 
certain number of years, with sometimes the right to 
purchase at a fixed price at the end of the term. The 
consideration for this lease is a royally usually of one- 
seventh of the nil produced front the property. Custom 
has settled this as a fair royalty. 

Information concerning the cost of production of 
Canadian petroleum is scarce, and existing estimates vary. 
It seems reasouable to assume, however, that there is a very 
fair return to the successful “ operator ” over and above 
the ordinary market rates of interest. This arises, no doubt, 
on account of the geuuine mining risk involved in the 
pursuit of this business. Many men have sunk well after 
well to get. nothing but “dry- holes,” and these "dry” or 
unproductive wells must be considered when estimating 
the cost of production over the whole field. No accurate 
statistics of these are obtainable. 

The price of crude oil in Cnnada In reported to have 
reached, during the early days of the indu-lry, 15-00 dols. 
to 20 00 dols. a barrel. Since- the pi ice of erode oil declined 
from the abnormal prices of the sixties it has fluctuated 
greatly. In 18H7 the average price for the year was 78 oeuls 
a barrel; in 1890 it was 1 -62 dols., thus showing a difference, 
in price between these extremes of H i cents. The following 
table gives the average yearly prices of crude oil from 1888 
to 1900. 

Our petroleum market is very sensitive and is greatly 
affected by the conditions obtaining ill the IIn.tcd States. 


Average, Yearly 1'rice of Crude Oil, per Harrcl , in 
Canada and the United Staten ( /‘ennajtvania ). 
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78"00* 


18HH 

1 

03*84* 


1 HMD 

0 

05" 111* 


1803 

1 

17*88* 

2 l«-4I{ 

1891 

1 

83-77' 

1 59- ltlj 

1892 

1 

24-50* 

1 

1893 

1 

10*25* 

1 52-83J 

1894 

1 

00*75+ 

1 99*331 

1895 

1 

49*645+ 

3 18-5»t 

1896 i 

1 

59-not 

2 83*581 

1897 1 

1 

42-50t 

1 87*58+ 

1898 

1 

arm 

2 ifl*ao; 

1899 | 

1 

48*456+ 

3 09-751 

1900 1 

1 

•2* 01>t 


.....-.. -..v. .J 



----- 


* Statistical Yoar Book of Csnula, loot), p.IJS. 1 

t Geolorical Survey or Canada, Section of Mine,, 1900, p. 1088. 

+ Calculated from 'fable on p. SO of the Report of the industrial 

Commission of the United Ststisi, vol. 1, lOOll. .... 
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“’Bha' depress ioh: in t«fl to 1893 (See tibie. abCve) waa 
e*uaed by the discovery of the McDonald field in Allegheny 
County, with' come of the largest wells ever known in this 
eoontry ”£ (.the United States). In Canada the price of 
jj ? eDt ®’ between 1892 and 1894. “Again, the 
sudden rise in 1895 seems to have been due to the discovery 
of the fact that the amount of oil on hand and the pro- 
auction were declining very rapidly as compared with the 
demand.”]; Looking at our table we find that the average 
pnoe of oil at Pctrolea was 48 91 conic, or practically 49 
cent* a barrel higher in 1895 lhari in 1894. “In 1897 
another decline i» due to the opening of the West Virginia 
fields, while the present rise (1900) is to be ascribed to 
another decided check in the output, which is clearly 
destined to grow worse unless new fields are discovered. ’] 
The price of crude oil at Petrolea in September 1902 was 
1’76 dols. a barrel. In October it was 1-81 dols. At 
present, January 1903, it is I • 99 dols. This coiiliuued rise 
in price is no doubt to a considerable extent in sympathy 
with the market in the United States, but not so clearly as 
were the fluctuations described iu the preceding paragraphs. 
There must be noted us u contributory cause of this advance 
of prices the recent heavy falling off in local production. 

As the next table shows, the production of the Ontario 
field has been from 1887 to 1899 fairly regular, and 
without uny marked tendency either up or down. On the 
other hand, there was a serious decrease in !900 which 
continued in 1901, and which I am informed still continues. 

I t is due simply to a general decline in the production of 
tho wells. 


Production of Crude Oil in Ontario. 


Calendar Year. 


lSSii 

1887 

1838 

1880 

1800 

1891 

1802 

1893 


Jlarrels ol 
35 (Jails, 


584,<M!1* 

713,72k* 

H95.203* 

704, (WO* 
795,030* 
753,298* 
770,753* 

705, 400* 


Calendar Year. 


1894 

1803 

1800 

1807 

1898 

1899 

1900 
1001 


Kamils of 
35 Galls. 


820,104* 

720,138* 

720,822* 

700,857* 

758,301* 

808,570* 

710,408* 

C88,528t 


* GfloloKjcal Survey of Canada. Section of Mines. 1003 . p. 1048. 

<! ‘^eal Survey ° f Canada, Summary of Mineral Production 
oi JinJi, p. 4 . 

While Canadian production of petroleum during fourteen 
years lias been very uniform, Canadian prices have 
fluctuated in the main in sympathy with those current in 
tho United States. Ill this connection it must be re¬ 
membered that the Pennsylvania oil is of a much higher 
refining value than the Canadian oil, and that therefore the 
actual prices are never exactly the same. 

We have now to examine the industry in regard to 
refining, transportation, imports of petroleum, and other 
elements, including the connection of the Standard Oil Co. 
of the United Stales with the Canadian refining industry. 

The Refining of Crude Petroleum and other Phases .— 
rbe striking feature of present-day refining in this industry 
is the use of all the by-products of the petroleum; nothing 
now goes to waste. Previously the tar or residue, after the 
illuminating and other oils had been extracted, was thrown 
away, much of it into the Black Creek at Peirolea, and thus 
lost. Now the residue from the stills is converted into 
innumerable useful substances. 

. The main process in the refining of petroleum is 
distillation, by which its different constituent parts vaporise 
and pass off in the order of their several boiling points. 
The crude oil is heated in large cylindrical tanks set 
.horisontally, and the components of the oil as they pass 
off in the form of vapour are led through “ condeusers,” 
and thence into separate receptacles. 

In the manufacture of illuminating and lubricating oils 
there are, of course, special processes besides the distillation. 
After illuminating oil baa been oMfined from tbe crude 
petroleum, it is “ washed ” with suitable reagents in order 


to remove tho impurities. It ie. afterwardsblabbed ” 
and finally "steamed” to drive off the. lighter bydro- 
earbons and to bring it within the Government requirements 
as to the flash test, which is 85° Abel test,. , , 

Each refinery has its own particular methods, and these 
methods are for the most part secret. The market to-day 
demands a product which U of a much higher quality than 
that which used to bo quile readily received by the public. 
To provide ibis the highest specialised skill, and the most 
modem and advanced methods are necessary. 

Since 1898, and up to within the last year, the whole of 
the refining business in Canada has been in tbe hands of 
the Imperial Oil Company of Sarnia. Shortly before 1898, 
there were six’ refineries in Canada. In that year this 
company, controlled it is understood by tbe Standard Oil 
Company of the United States, obtained possession of all 
the other refineries, and moved from Petrolea to Sarnia, 
where an abundance of pure water can he obtained, and 
the transportation facilities are better. 

There is now another refinery at l’etrolea which has been 
established recently. 

The Imperial Oil Company of Sarnia has its works 
situated on the St. Clair Kiver in the southern part of the 
town of Sarnia. Tbe plant covers about 23 acres, with a 
water frontuge and dockage of about 400 ft. along the 
river, and has a capacity of about 00,000 barrels of 
crude oil per month. 

These works include 10 “crude” stills with a capacity 
of 000 barrels each, and 0 tar stills with each a capacity of 
250 barrels. There is also, iu connection with the plant, 
a barrel factory, which can manufacture barrels at the rate 
of 700 per day. There is a fully-equipped mechanical 
department which includes boiler-makers, machinists, pipe 
fitters carpenters, bricklayers, and blacksmiths, und there 
is also an inspection department under the direction of a 
competent chemist. 

When running at full capacity the works have a staff 
of 228 employees. This number is made up of five 
classes of labour, as shown in tbe following table, which 
also gives the average monthly wages of the individuals of 
the classes. 

U’Vijtes and Labour at the Imperial Oil Company’s 
Refinery. 


Labour. 

Number. 


!) 

■HI 

7 

IIS) 

78 


Employed.—Class. 


Superintendents.... 

Clerks. 

Foremen. 

Skilled labourers .. 
Unskilled labourers 


Average Wages of 
Individual of 
Class per Month. 


Dols. 

100 

no 

S3 

«0 

48 


t PtW.J. W. Jenks, Industrial Combinations and Prices. - 
of Ind. Com. of U.8 A., vol. 1 , p. 58. 


-Report 


Besides illuminating oil and naphthas, this company 
manufactures lubricating oils, cylinder oils, paraffin wax, 
candles, and lubricating greases. 

The Imperial owns its own pipe-lines, and receives much 
of its crude oil through them, paying the market price for it 
at the wells. It also owns its ov,n tank-cars, and receives 
some of its crude oil in them. For the transportation of 
its refined products, it has switches into its property from 
both the “ Grand Trunk ’’ and the “ Lake Erie and Detroit 
River ” Railways, and is able also, with the St. Clair River 
at its door, to ship by water. 

While navigation is open, as much oil as possible is 
shipped in bulk steamers. The oil shipped by rail is either 
in tank-cars (built specially for tbe purpose of the oil 
business, and owned by the refining company), in barrels, 
°r.in tin cans. The latter mode is employed frequently in 
shipping to the West, where the tin cans, which have a 
capacity of five gallons each, are found convenient foe 
transporting the oil, for instance, over the mountains. 
These cans are sent out from the works in cases each 
containing two dans. Much 6i» is shipped U barrels which 

• Report ol Bureau ofMines of Ontario^ ;, 
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have * volume of about 48 imperial galls. These are made 
at the company's works. In their manufacture white oak 
is used, whjch is obtained principally from Virginia and 
southern Ohio. These barrels cost about l*2odols. each, 
and are rather more expensive tkau the American ones, 
which cost about 88* cents apiece, but which hold only 
about 48 “ wine ’* gallons. 

The Imperial Oil Company obtains all its crude petroleum 
from the Lawbton field. Its market for illuminating oil 
is confined to Canada. This follows from the fact (hat 
Canada does not produce a sufficient quantity to meet her 
own necessities, and has to import. The by-products 
produced by the Imperial are marketed to >ome extent in 
England and Spain. 

Owing to the heavy decrease in the production of the 
Lambton field as indicated above, and to the fact that the 
newly-opened refinery at Petrolea still further shortens the 
supply of crude oil, the Imperial works have been running 
at half their capacity since Jan. 1st, 1902. 

In an industry such as this it is extremely difficult to get 
an idea of the invested capital. In fact one can obtain 
little better than rough guesses. Besides, there is also a 
pipe-line company in the. field with its pipe-lines and 
receiving stations. To all of this must be added the* capital 
invested in the producing part of the industry. 

One large item of capital is the amount invested in oil- 
producing property as such. As pointed out before, the 
average value of tested “ oil ” land is about ilOl) dols. an 
acre, while the average for farm land is 35 dols. an acre. 
The Petrolea field is about 2 miles wide and 20 miles long, 
aud hence contains about 25,800 acres. The Oil Springs 
territory contains about 1,200 acres. The two fields 
together make up an area of about 27,000 acres. The 
value of this land for oil purposes is thus, say, 8,100,000 dols. 
and sis farm land 045,000 dols. The capital invested in 
the field as sin oil-producing territory is, therefore, say, 
7,155,000 dols. 

The ubovc is but one item of the eapitul necessary to the 
producing side of the industry. We must also include 
pumping plants (a very large amount), drilling rigs, the 
cost of wells, which we may place roughly at ( 10,000 x 
300 dols.) 3,000,000 dols.; stock* of iron easing, pipes, 
pumps, tools, and a number of other things that cannot be 
given in detail. 

In this industry the imports and the tariff are of special 
interest and of particular importance, as we do not. produce 
enough petroleum to meet our own needs. The result is 
that people in regions distant from the producing eeutre 
clamour to have the duty on oil removed as they hold that, 
since it is practically a necessity, and since such a largo 
proportion of that used has to hex imported, the protected 
industry is not or sufficient size and vitality to warrant the 
consideration of our tariff framers. 

The answer to this contention is, first, that while a 
proportion of the oil consumed in Cauuda is imported, still 
the bulk is of Canadian origin; secondly, that the large 
capital invested in the industry gives it a rank among the 
most important of those of the Dominion; and thirdly, 
that this capital would probably be rendered almost 
valueless if ihe industry were left at the mercy of the 
unrestrained competition of American oil. 

Percentages of Canadian and American Oil inspected.^ 


Year. 

Canadian. 

American. 1 

t 

Ter Cent. 

it 

Per Cent. 

1881 

03*1 

0*0 

1882 

81*4 

18*6 

1883 

86*4 

14*6 > 

1884 

I 87-0 

13*0 

im 

83*7 

14*3 

1886 

1 86*0 

140 

1887 

83*2 

16*8 

1888 

1 84'0 

16*0 

1889 

1 .84*3 

15*7 

1890 

! 88*4 

16*6 


Year, j 

j Canadian. 

American. 


Per Cent. 

Per Cent. 

I HOI 

83*6 

10*4 

1802 

80*8 

10*2 

1893 

80*2 

19*8 

1894 

65*8 

34*2 

1806 

66*0 

34*1 

1890 

64*6 

86*44 

1807 

02*7 

37*3 

1898 

«H*i 

; 389 

1899 

00*3 

39*7 

1000 

61*3 

88‘7 


All oil sold in Cauada must be inspected by Government 
officials. The followiog tuble shows the proportion of 
Canadian and American oil inspected for the years given. 
It is practically a table comparing domestic production 
and imports. 

u In 1877 the duty on coal oil was 15 cents a gallon, 
hut in that year it waa changed to 6 cents.”* In 1894 there 
was a reduction from the existing duty of cents a 
, gallou ;f at present the rate is 5 cents a gallon.t 
i It would appear that the reduction in the duty of 1894 
hud an important effect on the importations. It scorns as 
though foreign oil was encouraged to gain a foothold 
in the country in that year, which happens to show a 
' very large production (see above), and has since, owing 
to the establishment of trade connections, aud to the 
shortages of Canadian production in succeeding years, 
i been able to maintain itself, and even to gaiu an ever- 
increasing strength. Indeed, because of the heavy shortage 
| of 1901, and the still more serious one expected in 1902, 

! 1* is thought by some that the imports for this year will 
amount to m arly 50 per cent, of the consumption. 

In case of the field (ailing entirely, there aro but two 
courses open as regards the tariff :—To take the duty off 
both crude and refined oil, or to remove it from crude oil 
aud retain it ou the refined. The first course would deal 
a death-blow to the industry in all its branches, and would 
! deprive the Government of the whole of a revenue of 
175,4(12.75 dols. The second, that of allowing the raw 
material to enter the country free, would save for us our 
refining industry, while at the same time leaving the 
Government a source of revenue in place of the one lost. 

Trustworthy statistics of the price of illuminating oil are 
probably not to be had. It varies so much from place to 
place, on account not merely of difference ol‘ freight, but 
also of consideration of competition and other local 
conditions, that even if reliable records had been kept, 
they would have to be very extensive us regards both time 
and place to he of practical value. 

The price of Canadian illuminating oil is doubtless in 
some degree connected with that of American oil considered 
in relation to the duty of 5 cents a gallon. It is, however, 
difficult, if not quite impossible, to make a comparison 
between the price in Canada aud the United States. At 
best, from lack of data, we can only compare isolated 
! cases, which have little value. It seems certain, however, 
j that our tariff is sufficient to ensure a market for our 
whole product, and American oil enters the country merely 
i to supply a deficiency. A study of the table above 

i shows that since 1894 the increase of importations 
I has been gradual. This, combined with the fact that 
during the same period the production to satisfy an 
increasing demand has declined, would seem to bear out 
the conclusion arrived at above, it does not follow from 
this that the tariff on oil is too high. On the other hand, 
there are many who think that a lower duty would seriously 
hamper the industry, and. as has been Bhown above, it 
would probably he advisable, even in the case of a failure 
1 of the present crude-producing field without the discovery 
of a new one, to retain the duty on refined oil that we 
might have the benefit of the refining business. This, 
however, is a question to be settled in practical politics. 

The change effected in the industry by the entry into the 
i field of the Standard Oil (Jompnuy in 1898 has not been 
, allowed to pass without criticism. The monopolistic 
j power gained by such a corporation has been feared. It is 
said thut both the consumer and the producer are its prey. 

It is difficult to determine the first point. The second 
result does not, at present, appear to have arrived. The 
reason for this is probably to be found in local conditions. 
This company has been forced to keep up the prices of 
crude oil to encourage the exploitation of new and 
i precarious territory in the face of a decreasing supply. 
The result has been that since 1898 the price of crude 
oil has risen steadily. 


P, *87?f POrt ° l th " ,ndu8tli * 1 ComnflMkm of tho U.8.A.,M1, vol. 1, 
t GfaloftloM 8w*«j> ofCantda, Secthn of Mine,. Iboo, p. jgu. 


* Mantain, Tariff Hi«tory of Canada, p. Ifi,. 
t MucUran, Tariff Hutoryof Canada, p.«. 

: Irwin, Handbook of tlio Canadian Tariff, 1900. 
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Tbo petroleum industry bas grown up with the country, 
it bae had its failures and successes, it has felt the bitter 
struggles of tariff legislation. Confined to a Dorrow area, 
it has been the wealth-producing mainstay of its district; 
it has shown vitality and powers of development. 


Iftjtrpoo! &>fctton. 

ARTIFICIAL DRAUGHT IN VITRIOL CHAMBERS, 
AND THE USE OF ATOMISED WATER 
INSTEAD OF STEAM. 

ItY f\UI. KF.STNKK. 

(This Journal, March 31, 1903, pp. 333—337.) 

This paper, which was an abstract of the original as 
delivered, had to be printed without the author’s corrections 
in conse<|tienco of a delay in the post. In the abstract 
there were omitted the names of those who had contributed 
to the development of the use of fans for leaden chambers 
in Europe, including that of Mr. Honker, to whom the 
industry is particularly indebted. 

Errata. 

Rugo 333, col.], par. 4, hue 1.—For "Hageler” read 
“ Hegeicr.” 

1’agc 333, col. 3, 3rd and 5th lines from bottom.— For 
“ 1/tiOO ” read “ 1/35U0.” 

l’age 334, col. 1, line 30.—For “ The first installation of an 
exhaust fan,”&c., read ‘‘ Aft/ first installation of an exhaust 
fan dates from the year 1897.” 

Rage 334, col. 2, line 18.—For “ 50° ('.” read “ 15° C.” 

Rage 337, eol. 1.—Omit the question ana auswer on lines 
8 and 9, and col. 2, lines 11 and 12. 'They refer to the 
“ emulsion arrangement ” of the succeeding paper. 

SESSION 1802—1903. 

Wednesday, April 29.1903. -Mr. A. Carey and Mr. Mat Musprutt. 

"The Making ami Settling of Solutions of Bleaching Powder.'’ 


lonUon £>ertto». 


Meeting held at Burlington House, on Monday, 
February 2nd, 1903. 

MR. WALTER F. RKI» IN TUB C1IAIR. 

STATISTICS OF CHEMICAL IMRORTS 
AND EXPORTS OF THE UNITED KINGDOM AND 
GERMANV IN THE YEAR 1901, WITH 
SUGGESTIONS FOR IMPROVING 
THE OFFICIAL TABLES. 

BY F. KVKUSHEP. 

In attempting to compare the chemical export and import 
trades of different countries, one is met by two preliminary 
difficulties. In the first place the class comprising chemicals, 
medicineB and colours is not divided, in our Hoard of 
Trade returns, with any approach to the minute analysis of 
the French and German tables, which for many years have 
named and separately valued 140—150 articles under these 
headings. Consequently, if it is asked (for example) what 
quantities of potash salts, of alkaloids, of coal-tar distillates, 
of iodine, of ammonia, of tartaric acid, of chromates, hare 
been exported from or imported into this country during 
the last 10 years, no answer can ue obtained, these articles 
not being separately accounted for, hut cither merged in 
" oils,” “ medicines,” “ coal product*,” and so forth, or 
thrown, along with many others, on a statistical waste 


heap designated “ Chemicals, Unennmerated.” The other 
difficulty is tbo vagueness of tho term " chemicals.” The 
official statisticians of different nations are, as might be 
expected, by no means agreed as to the boundaries of the- 
class, ami comparisons of the totals given as representing 
the annual iuiport and export of this class of products for 
different countries are consequently misleading, nor is it 
easy to make the neocssary corrections. 

It is proposed to discuss these and some other discre¬ 
pancies and imperfections with the view of obtaining, 
suggestions for the improvement of our official statistical 
methods which may be put before the Revision Committee- 
This is a departmental committee which sits every autumn 
for the express purpose of making improvements in the 
published tables. 

As methods cannot well be discussed without some 
reference to results, aud the latter are likely to be more 
generally interesting than the former, I give, in the tables 
which follow, statistics both of imports and exports, for the 
year 1901, of all the articles of British trade now officially 
classed under ('hemicais and of a large number from the 
< 1 ermun tables. The latter have been chosen for comparison 
because of the comprehensive and motbodical manner in 
which they are drawn up, and because Germany is by far 
the largest exporter of chemicals of the great industrial 
nations. The French table* are also very full and 
methodical, but the value of the French export trade in 
chemicals, &e., is only about half that of our own.* The 
United States export trade is still smaller, being not much 
more than half that of France in value, and the statistics, 
are not set out with much dctail.f 


Tahi.e I.—United Kingdom, Imports, 1901. 

Class IV. — Chemicals, Dyestuffs, and 'Tanning Substances. 


Articles. 

1 Imports. 

Re- 

Exports. 

Net 

I m ports. 


1.000/. 

| 

1.00U/. 

l.ooof. 

Soda compounds: — 

1 

1 



Soda ush . 

1 it 

1 

10 

„ bicarbonate ... 

r. 

0 

<; 

„ caustic. 

4 

3 

l 

crystals. 

17 

0 

17 

„ sulphate (salt 

O 

2 

(-2)' 

cake). 




„ other sorts ... 

Hlonehins powder. 

Other bleaching materials 

40 

1 

45 

Hit 

5 

0 

0 

83 

5 

Borax . 

154 

10 

138 

Saltpetre. 

207 

23 

184 

Brimstone. 

90 

15 

*4 

Burk for tanning. 

m 

70 

103 

Dutch } 

35*2 

y» 

291 

Galls. 

129 

85 

4b 


140 

r> 

140 

Sumac. 

100 

10 

87 

Valonia. 

324 

10 

314 

Logwood. 

103 

5 

158 

Other dyewoods. 

02 

U 

51 

Extracts for tanning and 

522 

50 

472 

dyeing. 

Cochineal. 

! 

10 

(-2)- 

Indigo. 

7*9 

4oa 

327 

Aniline dyes . 

539 

7 

532 

Alizarine. 

202 

1 

201 

Indigotin. 


See below. 





3(4 

Und escribed dyes tuffs 

213 

30 

183 

and tanning materials. 
Carbide of calcium. 

8 ' 

0 

8 

Glycerin . 


See below. 


Unenumeisited (includ- 

l.oyr. 

339 

1,346 

ing glycerin). 


Total. 

0,129 

1,20-1 - 

4>865 


Note.- The “ Re-Exports” arc the exiwrtsof foreign and oolonial 
produce. The “ Net Imports,” obtained by subtracting the re¬ 
exports from tho (gross) imports, are therefore the imports 
retained for lmine consumption. Since the imports destined for re¬ 
exportation Htv not always exported within the same year, the third, 
column is apt to bo misleading tor small values, and occasionally 
records a ramus quantity. 

* Tableau General du Commerce, Ac. AxraCe 1901, Vol. I.; 
Parts Imprimerio Nationale, 1002. 

t Foreign Commerce and Navigation of the United Statea for 
year ending June 80th, 1901, Vol. I.; Washington Government 
Priming Office, 1201. (London Agents, W. Wesley and Son.) 
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LIVERPOOL AND LONDON SECTIONS. 


In interpreting the tables it mast be borne in mind that 
all the articles are liable to considerable fluctuations from 
year to year, and the figures given being for a single year 
only do not represent average values. They merely furnish 
a rough guide to the relative importance of the various 
articles in the foreign trade of the two countries.* The 
figures in all the tables are values expressed iu thousands 
of pounds sterling. 

Hecent alterations in the Import List. —Before 1901 the 
six kinds of soda were combined under the heading Alkali, 
which also included bleaching materials. Borax was among 
the unenumerated before 1898, and glycerin before 1903. 
Catch and gambier were combined until 1903. Indigotin 
(artificial indigo) was included among “ ()thc.r coal-tar dyes ” 
(or under ludigo ?) until 1902, in which year the value 
imported amounted to 143,613/. 


Table II.— United Kingdom, Kxpokts, 1901. 

Class IV. (F).— Chemicals and Chemical and Medicinal 
Preparations (of British and Irish Manufacture). 


Articles. 


Values. i,ooo/. 


Sofia compounds 

Soda ash. 

„ bicarhouute. 

„ caustic. 

„ crystals . 

„ sulphate. 

„ other sorts. 

Bleaching powder. 

Other blenching materials. 

Saltpetre, British prepared. 

Aluminous sulphates. 

Sulphate of cop)Kn*. 

„ ammonia. 

Other chemical manures. 

Coal-tar dyes. 

Other dyes. 

Carbide of caleiutn. 

Glycerin . 

Quinine and its salts } 

Other medicines ). 

Unenumeratcd (including glycerin) 


282 

102 

M2 

32 

M 

113 

341 

2 

27 

36 

SKI 

1,007 

790 

210 

130 

o 

See below. 

1,3 to 

2.501 


Total 


8.956 


Hecent alterations in the Export List. —The six kinds of 
soda were undistinguished under the heading Alkali until 
1901. Bleaching powder was undistinguished from other 
blenching materials until 1901. Carbide of calcium was 
among the unenumerated until 1900, alum until 1901, and 
glycerin until 1903. Quinine was separated from other 
medicines in 1902, iu which year the vulue exported was 
50,978/. 

Nomenclature of the above lists. —The names in Tables 
I. and II. must be understood in a commercial rather than 
a scientific sense. Borax, for example, stands outside Soda 
Compounds. The latter heading, with its perhaps need¬ 
lessly minute subdivisions, was, I am informed by the 
Customs Statistical Office, adopted in place of the old com¬ 
prehensive “ Alkali ** on the recommendation of Messrs. 
Brunner, Mond, and Co. Aniline (oil) and aniline salts are, 
I am told, included in Aniline Dyes, which indeed seem to 
be generally known officially as “ Auiline.’* 


• Tables I. and It. arc enlargements of those given in the 
Trade and Navigation Accounts of the United Kingdom. The 
table* in that publication being only summaries do not give all 
the “ enumerated ” articles, and the additional ones havo been 

S itherefi from the Annual Statement for 1901 (Vol. I.). But the 
tter being arranged alphabetically, without classification, it is 
on »y ”1 a very tiresome process that one can decide whether 
particular articles rank as chemicals and form part of the total 
value assigned to that class in the Trade and Navigation 
Accountf. It would be a simple matter to indicate against the 
name of each article in the Annual Statement the ohm* to which it 
belong*. Besides the above well-known books I have discovered 
and used the following unadvertised publications issued every 
January at the cost of a few pence - -The Import List. The Export 
nRP***^ the Im P°K e Appendix to the Export 

IAH. The first two are complete lists of the names under which 
artielei are to be entered by importers and exporter* in the ensuing 
gif. Thejiittwo are useful indexes of synonym* showing the 

EMxss; s. tX.'ssss: ****** - J- 


Sjnthetie indigo has been officially christened Indigotin 
to distinguish it from vegetable indigo, for which the mors 
familiar name is retained. I am informed that the new 
term '• was adopted at the instance of a firm in the trade,* 
as being the name under which artificial indigo was known," 
amt that this “ opinion was confirmed by the Hoard of 
Trade expert." Nevertheless, it seems to me erroneous. 
In scientific literature indigo and indigotin are synonyms 
for the pure dyestuff, which is present in varying pro¬ 
portions in both the commercial products, and to which 
they both owe nearly the whole of their value. Com¬ 
mercially these products are both generally, if not universally, 
known us indigo, while indigotin has long been one of the 
commercial names of a third and inferior product, aulpl.onated 
indigo alias indigo extract or indigo carmine. 1 therefore 
venture to differ from the authorities quoted, and submit 
; that the word indigotin is quite inappropriate for the 
purpose. I can see no legitimate reason for depatting from 
t'.e universally uudrtstood expression Artificial Indigo. 

The first year's statistics (11)02) are of interest ns 
showing (if accurate) ihst artificial indigo is being imported 
largely iu paste form or otherwise diluted. The quantity 
for the year was 14,631 owt., the value 140,0111/., the 
average price therefore '.)/. 10s. per cwt. Of natural indigo 
tiie quantity imported was 30,471 ewt„ the value 49H,043?., 
tile average price therefore 10/. O*. per cwt. It should be 
observed that Germany and France make no attempt to 
distinguish between the two products statistically. 

The heading “ (Hher ('oal-Tur Dyes " in the import list is, 
1 think, superfluous. Having enumerated artificial indigo, 
alizarine (including all dyes derived therefrom), aud aniline 
dyes (an indefinite and comprehensive term), there can 
surely be no others. 

The Vnenumerateil .—As noted above, various useful 
additions have been made to the chemical import and export, 
lists in the last five years, and we must gratefully acknow¬ 
ledge the improvement so made. Nevertheless, the residue 
of undescribed chemicals and unnamed medicines stands at 
over 3j millions sterling in the exports, or a third of the 
whole value of the trade. 

In no other branch of Hritish export trade do I find so 
largo a proportion of goods left undescribed. In a corre¬ 
spondence with Mr. A. J. Wood, the Principal of the 
Customs Statistical Office, I have urged that this residue 
should be systematically overhauled, and that any articles 
it may contain exceeding in vulue 100,003/. (or perhaps 
SO,000/.) per annum as exports should lie brought to light 
and given places on the official export list. The imports 
should be treated similarly, but hero the residue is much 
smaller. Mr. Wood writes in reference to my suggestion :— 
“ Let me advise you not to ask for too many details and 
subdivisions of ‘Chemicals, Unenumerated,’ for I have 
already tried to obtain the descriptions of all the kinds of 
chemicals in several consignments which have recently 
arrived. The reply of the forwarding agents in each 
instance was that they did not kuow the names of the 
various kinds, the goods being consigned to them merely as 
Chemicals. Therefore if too many details are required it 
would be found that to attempt a compliance would be to 
put a hindrance in the way of trade, and that would be a 
serious matter in these days of rapid despatch of goods.” 
. . . “ Minute subdivisions would inevitably cause error. 
There is also the danger that minute subdivisions would 
reveal the trade of perhaps one or two firms. Such a thing 
would be fatal, because the national statistics have been 
built up in such a manner, and intentionally so, that the 
trade of individual firms shall not be revealed." 

These objections would indeed he fatal to the idea of 
introducing into our statistics the minute subdivision 
enforced by the French and German custom houses, but 
1 do not think they aro valid objections to the more modest 
reform I have suggested. This is nothing more than a 
further extension of the export and import lists on the Hues 
upon which they have been extended during the last few 
years, and without adding any article of much less annual 
value than 100,000/., or in special cases 50,000/. But 
whereas extensions have hitherto been made irregularly. 


* The Indian trade, as wax afterwards elicited. 
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by the pressure, as I understand, of Mtetional trade interests, 
they should now, I suggest, be made systematically and 
Uniformly with the co-operation, if need be, of a repre¬ 
sentative body tike the Society of Chemical Industry or the 
London Chamber of Commerce. 

As to the feasibility of such further additions, I base my 
opinion largely on an inspection of the weekly lists of imports 
and exports published by the Chemical Trade Journal. 
That enterprising journal extracts from the huge mass of 
entries in the bills of entry issued at the principal British 
porta, all that relato to ohemicul industry, and classifies 
them under the names of the various chemicals, so far as 
these are declared. One learns from these entries that 
there are several dozen consignments per week declared as 
chemicals without further description, varying in value 
from a few pounds to 1,000/. or more. So far »s these 
consist of cases packed with miscellaneous chemicals, of 
course they are unclassifiable, but I think inquiry should 
be made whether moat of the more valuable consignments 
(say of 100/. and upwards) might not just as easily lie 
described by definite names, if this were required. Further, 
one finds a large number of consignments which arc de¬ 
clared by distinctive names but by names which have no 
placo in the official lists (i.e., in Tables 1 and 2). These 
are, therefore, eventually thrown on the statistical waste 
heap along with the others. For example, there aie 
fteqnent entries of exports of sal ammoniac, earhonate of 
ammonia, citric acid, tartaric ac.id, sulphuric acid, acetic 
acid, phosphorus, cyanides, bichromates, barium binoxide, 
all of which are eventually classed as “ Chemicals, Uuenutne- 
ratfcd,” notwithstanding that their names were declared by 
the exporters. Many of these are exported in quantities 
which must amount to large sums annually. Confirmation 
of this may, in some cases, be obtained from the German 
and French records of imports from Kngland. France 
received from us, in 1901, binoxide of barium valued at 
17,000/., and chromates of potash and soda valued at 
80,000/. Germany in the same year received from us 
phosphorus, 24,000/.; ammonia (chloride, carbonate, and 
hydrate), 70,000/.; chromates, 18,000/.; and iodine (in 
transit from Chili?), 88 , 000 /. 

In view of these facts it seems probable that the residue 
of 2i millions (3/, millions if undescribed medicines are 
included), might l>o reduced by about a million sterling by 
the addition of a dozen new names to the export list. 

As regards our unspecified imports, the French statistics 
record among exports to Kngland in 1901, potash 
(carbonate and hydrate) 40,000/., cream of tartar 148,000/. 
and superphosphate 44,000/. Germany in the same year 
debits us with carbonate of potash 68,000/., caustic potash 
28,000/., sulphate of potash 23,000/., prussiate of potash 
15,000/., potassium chloride 87,000/., tartaric acid 61,000/., 
white lead 181,000/., ultramarine 41,000/., quinine 66,000/., 
other alkaloids 31,000/., carbolic acid 30,000/., ethereal 
oils 18,000/. 

Although part of these may have been merely in transit 
>,through England to other countries, the quantities are too 
large to be altogether neglected, and some of these articles 
might usefully be added to our import list. 

It must not he forgotten that while so large a proportion 
of chemicals is allowed to pass undescribed, not only are 
interesting products, overlooked, but the “ enumerated ” 
products are understated. There are unknown quantities 
of . soda, dyestuffs, Sea., lost among the undescribed 
consignments. This is, therefore, another source of 
inaccuracy to be added to the well-known inaccuracies to 
which all trade statistics are liable, such as wrong valuations, 
■careless descriptions, and so forth. It must, ltowever, be 
.admitted that the possibility of improvement in accuracy 
without entailing delay in transit or undue inquisitiveness 
and expense, is not very great. Doubtless there must always 
be a large error, probably of the order of 10 or 20 per cent., 
in the statistics of.individual products, and doubtless the 
■Board of Trade will' continue its time-honoured practice of 
'publishing results in six figures without warning us that 
only the first two can be vouotaedjnr. 

*' Definition of the Chun .—Coming now to the second, 
difficulty referred to at tbe beginning of this paper, we' 
have to ask whether tbe olass *< Chemicals, &c.,” hs officially 


limited, is satisfactory or should be extended. Obviously it 
is not, and cannot well be made,co-ex tensive with what w* 
understand by chemical industry in this Society- Metals 
stand npart, forming a convenient class by themselves. 
Salt, sugar, alcoholic beverages, and aerated waters come 
under “Articles of Food and Drink,’’ and, with the exception 
of salt in France and mineral waters in Germany, none of 
them are classed as chemical products either in British or 
foreign tables. It would, therefore, not be wise to disturb 
them. On the other hand, we find, both in our import and 
export tables, a large residual class of miscellaneous 
manufactures, a kind of statistical no-mac's-land, any part 
of which might he annexed without encroaching on any 
definite statistical province. Among these outlying 
manufactures we fiud cements, glass, pottery, paints, leather, 
paper, caoutchouc manufactures, soap, perfumery, explo¬ 
sives, and coal products. 1 suggest that paints and 
certain coal products should be transferred to Chemicals, 
where they are placed in the French and German though 
not in the American tables. Debate may ari-e as to soap, 
perfumery, and explosives, which are “ chemicals ” in the 
German tables only. The latter also include a number of 
articles only slightly connected with chemical industry 
(see Table III.). The coal products referred to are coal- 
tar products used in the manufacture of dyes, medicines, and 
perfumes. These are insignificant as imports, but amount 
to a fairly large value in our exports. At present they are 
hidden partly among miscellaneous Coal Products, and 
partly among Oils. To obtain any statistics of them, wo 
must resort to the foreign books. Germany took from us 
in 1901, light coal-tar oils valued at 7 5,OOo/., carbolic acid 
55,000/. (140,000/. ill 1900), anthracene 33,000/., and 

naphthalene 37,000/. France docs not record these 
products separately, but received from us Direct Coal-tar 
Products (“ produits ohtenus directemuut par la distillation 
du goudron d’houille ’’) valued at about 73,000/. These 
values would, I thiulc, warrant the addition of three items 
to our chemical export list; («) Carbolic Acid ; (6) An¬ 
thracene and Naphthalene; (e) Coal-tar Oils. The last 
would comprise benzole, toluol, creosote, and naphtha. 
Aniline oil and salts and toluidine lire probably better 
included in Aniline Dyes as at present, unless, as in 
Germany, they are given a separate heading. Germany 
received from us about 60 , 000 /. of “aniline and aniline 
salt ’’ in 1900 and the same in 1901, and in each year sent 
us back about 40,000/. of (nominally) the same products—a 
useless exchange, one would suppose, but paradoxes are 
too common in international trade to cause much 
surprise. 

Certain imported manufactured goods and raw materials 
are absent from Table I., which we should expect to find 
there. “Chemical, essential or perfumed oil” (presumably 
corresponding to the German “ ethereal oils ”), value 
244,000/., is not classed among chemicals, nor is methylic 
alcohol (56,000/.), nor are the dutiable articles chloral 
hydrate, chloroform, and ethers (together 2,300/). 

By a curious HDomaly, drugs (quinine, opium, &c.) are 
chemicals as exports but not as imports.* 

Although saltpetre has a plaee in Tabic I., the familiar 
nitrate of soda and phosphates are absent, presumably 
because they are natural products und their use is chiefly 
as manures. Accordingly they are found in the unsavoury 
company of bones and guano among miscellaneous raw 
materials. The German and French tables class nitrate 
of soda and superphosphates, but not phosphates, among 
chemicals. 

Brimstone appears in Table I., but not pyrites or 
manganese, these being referred to metallic ores; in 
Germany they are called chemicals. 

Any scheme of classification must be more or less 
arbitrary, and although our own is certainly open to 
improvement, it is obviously impossible to bring the British 
and foreign tables into good accord without an international 
agreement 

The German Trade. ~~The large annual; , volume 
" Auno&rtige? Handel die deuischen Zollgebiet* ” 

• A few days after thi» paper was read, the January number .of 
Akfr-TVods and Navigation Atcotcnt* waa tosusdo 1st .Wbteht a 
- revised eMMdfiration Is adopted)' Pdtnte and drugs;are aowidawad 

as ohemieats, both in the infpertsuratiexpurtiao: -.it >> i> ■adbti.rt 
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Tabus III.— German Empire, 

Imports and Exports, 1901. “ Special" Trade (1). 
Class VII., Chemical Industry and Pharmacy, 
Manufactured Products. 

Vrinclpal Arliolc-i. Imports. 1,0001.! Exports, 1 , 0001 . 


(«) Imports ex-ai'dinff Exports. 


Iodine. 

239 

26 

Ammonia sulphate. 

Ammonia oarbouale and hydrate. 

489 

82 

108 

79 

Chlorates of potash and soda. 

56 

21 

Acetate of liino. 

13d 

0 

Oaleium carbide. 

107 

3 

l*itrli. 

184 

23 

Tar. 

84 

75 

Naphthalene. 

89 

11 

I.lght coal tar oils. 

lie 

40 

Wood spirit. 

184 

59 

Ethereal oils. 

259 

233 

Turpentine, other resin oils and 

715 

49 

camphor oil. 

Dvewood extracts. 

97 

33 

Catechu. 

134 

18 

(b) Exports c.rt'pp-■ in;/ Imports. 
Soda, ash. 

1 

230 

„ caustic . 

3 

55 

sulphate. 

Potash, ear* nmate. 

12 

63 

26 

272 

„ caustic. 

3 

*w 

„ sulphate. 

4 

253 

nitrate. 

30 

202 

Potassium, chloride. 

3 

833 

„ iodide. Ac. 

4 

137 

„ bromide, &e. 

<1 

54 

„ cyanide . 

0 

183 

Bleaching powder. 

1 

180 

Barium salts, vjirims. ■ 

10 

70 

Alum, &.e. 

1 

134 

Tartar emetic, Ac. 

83 

58 

.Sulphuric acid. ; 

Tartaric acid. 

r»e 

129 

12 

107 

Oxalic, acid. 

0 

96 

Tannic acid . 

« 

93 

Salicylic acid. Ac. 

7 

66 

Quinine and its preparations- 

5 

410 

Alkaloids (santonin, ceenin. Ac.) . 

232 

290 

Carbolic acid. 

60 

112 

Aniline oil and salts. 

56 

598 

Aniline dytw... 

136 

3.982 

Alizarine .. 

2 

ww 

Indigo. 

213 

035 

Paints. Ac... 

6 

100 

Red lead.... 

9 

128 

Whitt' lead. 

7 

288 

Zinc white, &c. 

68 

3*7 

Litharge. 

4 

78 

Vermillion. 

2 

50 

Ultramarine. 

2 

105 

Bronze- and chrome-colours. • 

4 

183 

Gold nreparations. 

3 

128 

Lithopon. \ 

0 

89 

Lead pencils, crayons, &e. 

17 

251 

Printing ink . 

Mineral waters. ,• 

1 

lie 

93 

405* 

Soap. 

10 

271 

Perfumery... 1 

77 

r.i 2 

Lacs and Inc varnishes. 

82 

141 

Dextrin. 

5 

126 

Gelatin. 

8 

1*8 

Glue. 

83 

107 

Explosives (dynamite, guncotton, 

4 

322 

and nitro-lignin). 

Gunpowder. I 

2 

123 

Fuses, cartridges, and percussion i 

10 

282 

cap*. 



Total, principal articles .... ! 

4.383 

15,476 

Other articles (Not/. *). 

1,14* 

2.675 

Total. 

5,535 

18,150 


(I’uttkammer and MQhlbrecht, Borlin, 8 m.) includes a 
“ stoma tie ” denifieetion of article* of, trade (differing 
somewhat from that adopted in the greater pert of the 
work), and the total* for each “ systematic ” class are 
reproduoed in the more handy Statisiisdst* Jahrhuok, 
where they are conveniently summarised for a aerie* of 
years. Class VII., Chemical Industry, is divided into 
(1) Haw Material*, and (2) Manufactured Product*. The 
principal Kaw Materials are : Imports (total for 1901, 
6,916,000/.), nitrate of soda, iron pyrites, sulphur, man¬ 
ganese ore, tauning materials, resins, peruvian bark, 
camphor, gum arabic. Exports (total for 1901, 876,000£), 
crude Stussfurth salts, barium sulphate, and coloured earth*. 

The principal Chemical Manufactures ure given in 
Table III., including every artiole which reaches 30,000/. 
per annum either as import or export. In the original, 
about 80 of less valae are also included. 

Comparison of British and German Chemical ( manufac¬ 
tured ) Exports .—Seeing that the Herman definition of 
“ chemicals " is much wider than ours, it is necessary, for 
a fair comparison, to supply the values of the principal 
articles missing from our Table fl. 


Tabus TV.—Umteii Kim. mm, Exports, 1901. 


Principal British Manujactures classed as Chemicals tn 
German but not in British Tahirs. 


Articles. 


Ainmunitiun: - - 

.Dynamite and other high explosives... 

I'.mlitr and other smokeless propellents... 
(smipowiter . 

Other explosives (about). 

Painter's colours and materials ... 

1«Inc, sire, and gelatin. 

Soap.... 

Perfumery... 

Aeratial waters. 

‘Direct coal-tar products... 

Total. 


Values, 1,000/. 


*43 

*40 

i7a 

3*0 

s.nos 

133 

1,000 

13* 

140 


4,396 


Adding the totals of Tables 11. and IV., we get 
13,554,000/. for llrltish exports to sot against the German 
18,150,000/. The ratio, us it happens, is very nearly the 
same us the ratio of the populations of the two countries. 

The conclusion that our chemical export trade is (in the 
sense of the word “chemical” arbitrarily chosen) about 
three-fourths that of Germany in value, does not of course 
entitle us to conclude that this is the ratio of the develop¬ 
ment of the industry (so defined) in the two countries. 
The greater part of the product is consumed within the 
country of manufacture, and it cannot be taken for granted 
that the fraction exported bears the same relation to the 
whole industry in each of two countries so differently- 
situated. 

As regards the qualitative differences between the 
exports of the two nations, the tables may he left to speak 
for themselves. 

In conclusion, I wish to record my obligation* to 
Mr. Wood, of the Customs Statistical Office, and 
Mr. Worthington, of the Commercial Intelligence Branch, 
for the liberal help they have given to an amateur in a 
rather intricate inquiry. 


Discussion. 


<}) This table relates to what is called the special trade, whit 
excludes most or the transit trade, but not the whole of it—r 
example, large quantities of indigo were exported under “spec! 
tnde for many years liefore the German synthetic indigo wi 
manufactured. 

(*) Of the “ Other Articles ” (all of leas valuo than 50,000/.), tl 
following exceed *0,000/., either as Imports or experts 
ia) Imports exceeding Arperk.—Phosphorus, citric aci 
liquori oe juice , albumen, anthracene, heavy coal-tar oils. 

sxesemq /wjwrfa.-Brotblne, bSnxoio acid.nltr 
aeu, hyd rochloric add, borax and boric aeiA-pMaalate at notes 


Mr. SciLLEH, being called upon by the Chairman, (aid 
he had not had in recent years much experience in export 
trade, but thought Mr. Kvershed had done useful service in 
bringing before the Society some of the anomalies in thepe 
published trade tables. It whs important to be able to 
make ah absolute comparison between the productions and 
exports uf different countries, and they lilted sometlpags to 
be placed yit & vis with their principal corny,: ; titor,'‘ fo 
that a clear inference could be drawn. He fait rather 
encouraged than otherwise at learning, tiptt England;made 
such a good..show after all, tor evident)? sm| 
.hopelessly beaten in this comparison if tha figures were 
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13,500,000 against 18,000,000. They must «U hope for 
farther progress, that they might eventually see the English 
fi£om rising oonsidetabiy. It was rather comical to find 
soda-compounds and other bodies classified '<■> such a 
singular manner. One line occurred to him a » 
anomalous! soils asb, which was exported fromtho United 

Kingdom to the extent of 282,000/., ivh.le trom .ermany 

the exports of soda ash were 230,000/ Manifestly, 
therefore, England did not send it to Germany^but, 
wherever it wont, it was evident that England 
trade in soda than their freinds on the CootiLent. A 
the hopeless item of “ other coal-tar dyes and ^ 
scribed dyes, and the grouping of that t'-ssofbodie., 
which he was particularly interested, it “""‘ ""J'lJ ' 
open for further in 4 uiry. It was execedmgly difficidt ‘o 
institute any comparison between the one table andthc 
other. The broad fact, however, remained, that whet ns 
England appeared to export some dyes and to P< 
other, they found on the German table that the export of 
dyes was a^vcry considerable item, and in fact it constituted 
o£ of the leading features of superiority on the part of the 
continential manufacturer. 

Mr. Thomas Terek said he thought fault ought . not to 
be found with the authorities, who were brought up in a 
particular school. He thought that the direcUon m which 
{he authorities might improve was to become a little more 
Open-minded as to the relative value of facts The mode or 
presenting statistics in France and Germany was better than 
our own, and less should be put under the head of 
rated," in our own. In the course of the present month 
statistics would be presented in an improved form. If the 
facts were presented to the heads of the Board o' Trade in 
an intelligent form, improvement would soon take place , 
but the officials wanted the facts. It must not he forgotten 
that the officials had not been trained except perhapsin 
statistics. If by discussion in that Society and in chambers 
of commerce all over the country they could the " oa . 
of Trade to secure an intelligent system of statistics luvuHi 
able results would be secured. In the matter of spirit 
fifteen years ago pretty nearly all that could be said to d y 
was strongly urgVd, and yet the various authorities were 
only now beginning to see the importance of correct statistics 
Fo* information as to the uses to which spirit was appmd 
they had mainly to look to foreign so '* r ® ea- fl , . , ftU ;tude 
undoubtedly a very great change in the ofhcia attitude 
towards manufacturers from what it was even 
ago This was one of the most hopeful signs. Ono was 
reminded by the tables given by the author that ‘'“umera- 
tion was distinguishable by products dutiable «ud i on- 
dutiable, the former being those interesting to the official 
statistician. 

Mr. Cham.es G. Crhsswkli. said Mr. Evershed was not 
quite correct in stating that Medicines were classified with 
Peruvian bark, as the latter was under “ Raw Materials for 
non-textile industries,” but it was true that they were classed 
on the import side among “ Miscellaneous Articles. 

In 1899 he had a communication from the head ot e 
Commercial Intelligence Department of the Board of Trade 
stating that in future the intention was to reduce the 
** Miscellaneous ” amount very considerably . ft “ d 
■emirate expression to every article of which the trade 
(“Export” or “Import”) amounted to 50,000/. during the 

y *TOist showed the change which had taken place in 
10 vears With reference to classification, there vat a 
classification into two parts dutiable und nomdu ia^ 
Thpn there was an arbitrary classification of the type shown 
in the tables Next there was a certain natural classification, 
an Instance of whfch would be seen under soda compounds. 

• The Monthly Trade Return? had been done on the arbitrary 
svatem The Annual Statement of Trade was not thus 
*Eed , it was an alphabetical list with a certain natural 

a^would not the Customs demand a very acfcnmte 


statement of what was in that package ? But ‘fio Govern- 
were not entirely fitted, without outside help, to decide 
what was important to the public. Small things were 
often of great importance for instance, in the Annual 
Statement 8 ^ Trade for 1901, for the first time, were 
entered imports of saccharin and small chemicals such 
a “ ethyl 3mide, ethyl chloride, and other esters many 
of which were only imported to the extent ot 250/. utt 
year Why should not they also have a certain amount of 
detail for the sake of the trader? Who was to be the 
judge of what was interesting ? It was a great help to a man 
of business to know what were the imports and exports 
of the particular articles with which he was concerned. 

Onlv three years ago for the first time were they 
to LertaL wCat were the imports of soap and soap 
powder, yet for some years before that ‘be nnports had 
approximated to 217 , 000 /., us described in one of ihe letters 
he^had read. Mr. Evershed had alluded later to nitrate of 
soda, which he had omitted when he referredtotheabsence 
of certain compounds in the soda compound list. Ihia was 
originally in the chemical class. There were many chemical 
substances outside the chemical class; ,he . ,I ‘' 8 “ t t " " ht) 
class now even included many matters of ® " e8 ‘ J® 
chemist. In fact there was hardly a class in the Month y 
Trade Returns which did not contain something ot interest to 
chemists! auS that was why he objected to this urb, re¬ 
classification. it would be very much b «t*r ‘o giive al the 
thinCsS in alphabetical order with a few natural classitlca 
,ion 8 'and then leave each industry to select 
which interested them, in the same wav as iS"®*y had 
done in the abstract which appeared last October trom 

the Annual Statemeut of Trade, which wuis drawn up on 

the right tines and might well lie repeated in the Monthly 

Trade Returns. , 

Mr. Petek MacEwan thought that the whole ques ion 
resolved itself into two considerations namely what^ wa 
politic, and what was practicable. He did not think it 
po itic having regard to individual interests and industries 
i'll this country, to give too much information to the world 
at large and’that was a point to be consumed1 when 
dealing with the unenumerated statistics and medicines. 

On the practicable side he did not see how it was P« ss| bh-, 
without considerably interfering with transit 
of business, to divide the heading* much further J\ hat 
possible benefit was it to this country totfflJ that two 
or three makers of quinine had exported 51,00°/.^ worth 
during the past year? Medicinal preparations are, it 
said S an exceedingly miscellaneous item, incorporating, 
perhaps from 500 to 600 different articles. The item 
“ meXlnal preparations » in the Board of Trade Returns 
was year by year increasing in a most gratifying manne > 
largely owing to what was done with regard to the draw¬ 
back ™ spirit. But a large part of that item included 
tinctures and various alcoholic medicines and extracts 
which might be taken as one group. Anothci sect on 
included pills, compressed tablets, lozenges, &c. A th 
might be P made up of powdered drugs including many 
chemicals Another class (which formed a very large 
item in “medicines”) was malt extract, with its various 
combinations; and still a further increasing one medmmes 
ready packed up iu bottles to sell over the counter. While 
one might have individual exports of these items sufficient 
f, r spefifying in the returns, the greater part consisted of 
parcels of these items mixed, and the attempt £ s «P ara ^ 
all those would introduce very great difficulty. He did not 
think it would be much advantage to the c . onnt £ “ 1 
our competitors abroad what we were doln K 1D , va "°"j 
narts of the world. He did not sec that we had benefited 
ourselves by separating the alkali statistics but f 
undoubtedly be a great advantage to have a better 
classification of existing items, andin this direction 
committee of the Society, might do good. 

Mr. A. Gordon Salamon said if these tables were 
teach anything prepared as they were, they sbowed that 
our chemical imports consisted largely of »w matenau 
If they excepted the soda compounds and bleach, whicn 
were both unimportant, and the aniline dyes and 
which were extremely important, and the oarbide of 
for the production of which a large amount of British 





April U.wJA] 


LONDON SECTION, 


403 


capital had been aubscribed, they aaw that the import lilt 
« a« really made up. subject to ihe classification of unenu- 
merated items, of raw material* which were employed 
in the manufacture of chemical products in this country, 
and that, compare*l with the export list, such as it was, 
which consisted almost wholly of manufactured articles 
appeared to show a state of affairs which need rot give rise 
to despondency. With regard to the Export Table pre¬ 
pared in Germany, a large proportion of what was before 
them constituted what might be called the IStassfurt 
industry, and could not be taken as showing that the 
Germans were heating us in the export trade. Again, he 
did not know that pencils aud crayons ought to count 
against us in chemical products, and if they subtracted these 
items he did not think the account came out so much to our 
detriment as had often been suggested. 

Mr. Grant Hooi-kr said ho should have liked to hear 
something from the actoal importers and exporters of some 
of these “ unenumerated ” articles with which they had 
been dealing. He rather gathered from information which 
he had reason to believe was trustworthy, that there was a 
distinct disinclination on the part of importers and exporters 
to furnish any more information than was absolutely neces¬ 
sary, and a still greater disinclination to that information 
lieing published. Many of those present were of an 
inquiring mind, hut not specially interested in the questiou, 
but if his information was eorteet those actually engaged in 
the trade felt they had some interest in concealing particu¬ 
lars with reference to their business. That was a point 
upon which they hud heard nothing, hut which might 
possibly have much to tlo with the actual statistics published, 
lie felt quite sure there was a general and sincere desire 
on the part of officials to further the interests of their 
country, and that they were at least as much interested in 
its prosperity us anybody else. Another point, with refer¬ 
ence to the detail which w as so marked in connection with 
the French anil German returns. In those countries there 
was in a very large majority of cases a specific duty, and 
under those circumstances the articles were specifically 
defined. In our own case we had very few specific duties. 
Where we had, such as those nlludul to by Mr. Cresswell, 
the precise figures were given, and in other cases the articles 
were grouped in large classes, in some instances because 
ties tended to the convenience of the manufacturer, for 
if precise detailed classification were insisted on, it also 
meaut that precise detailed examination had to be made at 
more or less enhanced cost and some hindrance to the 
person whose business wits under control. 

Dr. Divkrs thought that it would be easy to collect together 
■“ chemicals,” soaps, explosives, and other such articles in 
the Board of Trade list for comparison with the German 
list of chemicals. In the English list, classification followed 
the uses to which tho articles were put, which was perhaps 
better than that adopted in the German list, of classifying 
•everything as chemical that was prepared by chemical 
methods. To the Board of Trade, chemicals meant articles 
prepared for use as medicines or in chemical laboratories 
regarded as being little else than pharmaceutical laboratories. 

Mr. L. Weei-lf. said he understood Mr. Evershcd to say 
that the French and German customs authorities were much 
more precise than the English, and in that he should agree 
with him, but he wished they were not quite so scrupulous. 
He had recently some experience in exporting a quantity of 
material to France, and although it was entirely of English 
make, from raw materials, they were surprised to hear From 
the shipping agents that the French authorities would not 
allow the goods to pass at the English tariff. They said 
that an examination of the package gave proof that the 
goods were of American origin, and consequently would 
have to pay on the American tariff. He must admit that 
the goods were packed in American turpentine barrels, 
but he did not see that that was any reason why they should 
pay the American tariff for English goods. 

The Chairman said Dr. Divers had emphasised the point 
raised in the paper, that the same word did not in all cases 
mesnt the same thing. They knew on the authority of an 
-eminent diplomatist that language was intended to, conceal 
-one’s thoughts, and it seemed to himas if some statistics 
wete made to hid^the facts. There was no reason, so far 


j as he could see, why the classification, even to far as it 
j already existed, should not bo more in accord with the 
chemical industry aud needs of tho oouotry. It seemed to 
him that one annual meeting was rather a short allowance 
of time for the officials to deal with a matter of suoh 
national importance as the statistics of the trado of tho 
j country. Two meetings in the year would be an improve* 
meat; but at any rate if they would, at this annual meeting 
| at which tho classification was altered, receive a deputation 
from the Council of that Society, he was quite sure they 
would get the wholo of these figures into a condition which 
i would contain some useful information. He did not think 
Mr. Grant Hooper could say that the tone throughout 
the discussion had been at all inimical to the officials j 
on the contrary, they all recognised that they were 
lining their best under extremely difficult circumstances. 
What they were anxious for w*s to hold out a friendly 
hand aud assist them iu every possible way, anil by 
no means to shake a clenched fist in their faces. 
The officials of this country, whether influenced by our 
form of government or not, were at a great disadvan¬ 
tage. In Germany, in getting tip these headings aud 
arranging statistics, the Government had been wise enough 
to enlist the sympathies of all the trades in the country. 
Since 18S4 each trade had been organised as a guild t they 
Imd tho “ Gewerbsgenossensctaafteu," aud when the Govern¬ 
ment wanted to do anything in connection with a trade, 
they did not at first initiate legislation and then wait for 
the trade to find fault because it had been done on insuffi¬ 
cient information, hut they went at once to the “ Gcnossen- 
schuft ” and said they wanted to initiate legislation on such 
and such a matter and would be glad to have their views; 
aud iu this way they put their houds together anil did not 
have these compluiuts. In German technical literature one 
never heard that the public was not sufficiently informed of 
what was going on; on the contrary, wo ourselves went to 
the German returns to find out thingB about our owu 
trade. Surely it would be an advantage to us if we 
ourselves know what was going out of our owa country. 
Whether we could do it by simple documentary evidence 
from the exporters or by examination (iu ttny case exa¬ 
mination would have to take place now and then, if 
there were any doubt), it was distinctly to our advantage 
' to know wliat we were doing. Knowledge was power in 
every way, aud especially in trade ma ters. Ttierc was a 
great deficiency in the organisation of our statistics. For 
instance, explosive* did not figure in this list at all, yet we 
had the most accurate statistics us to the explosives that we 
! imported, because that came through a different depart- 
i meat. One department of Government did not always 
co-operate fully with another department j we did not get 
tho statistics as a whole. They had them all in the Journal 
of the Society, hut they had to find them, and it seemed to 
him that it ought to be the office of a Government depart¬ 
ment to put these statistics together so that auy Englishman 
could find out what was being done in his owu country. 
The foreigner knew it already. 

Mr. Grant Hooi-ru (interposing) said explosives wore 
j given both in the annual and in the monthly returns. 

I The Chairman said he had not noticed them in the 
! monthly returns, but he knew they got them annually from 
another department very fully indeed—a totally different 
department, which had control of the importation of these 
articles. But that was a minor poiat. The main point 
was that those figures they did get should be presentrd so 
that they should be available to everyone. Whether it 
was an advantage that the foreigner should know what we 
' were doing or not was another question; but he contended 
that the foreigner did know very well, because he got the 
information from the import returns from the countries 
with which we traded. The Germans had a most elaborate 
intelligence department, which worked out all theae things, 
and each trade guild iu its official publication got the full 
particulars. We could not hide anything by not putting 
it down in our exports, because neatly every other country 
bad such a number of duties that all articles were examined 
as they came In and were classified, so that we gained nothing 
by hiding a few exports which were not specifically 
mentioned. A further classification whnld give an idea 
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whether the trade in one article or another wee diminishing 
or increasing, and that was an advantage. The}' might be 
content to take medicines as a whole, aod he did not think 
they need mention one maker’s tabloids and another's 
tinctures. Probably they would he satisfled with the 
general beading, although the sums might be considerable. 
Such returns could not give much manufacturing information 
to our rivals. With regard to colonial imports, all the 
ooloniea had much more extensive data than we had, and 
could give information on many of the subjects which we 
could not find information about in our export returns. 
If anything could be doue in the matter, he thought the 
next step would be for the Council to upproaoh the officials 
and offer them all the help they could in the classification 
of those particular goods in which they were interested. 
He thought they might do so in a generous open-minded 
why which might commend itself to the officials and might 
possibly be a help to them as well as to their own members. 

Mr. Evkushed having briefly replied, 

The Chairman then proposed a vote of thanks to 
Mr. Evershed, which was carried unanimously. 

Two papers on the standardisation of analytical methods 
by Mr. W. H. 1). Richmond and Mr. A. it. Ling were 
postponed. 

Addendum. 

Mr. Ai.fkkd J. Wood, Principal of the Customs 
Statistical Office, and a member of the Revision Com¬ 
mittee, was not able to take part in the discussion, but in a 
subsequent interview with Mr, Evershed expressed great 
willingness to meet the wants of chemical, as of all other 
traders, so far as it was possible to do so, having regard to 
the additional cost, and to the fact that the present staff 
could not undertake more work. While quite admitting 
the desirability of placing more chemicals on the lists, and 
so reducing the uncnumcrated, he drew attention to certain 
difficulties. The Custom House is almost entirely depen¬ 
dent, for descriptions and values, on the declarations of 
importers and shippers. Imports, it is true, are regularly 
examined, so far as is necessary, to detect dutiable articles, 
hut exports aro not examined. Attempts are made to get 
full and accurate declarations, and some thousands of 
inquiries are sent out from the London Custom House in 
the course of a year to obtain additional particulars of 
goods insufficiently described or apparently wrongly 
described or valued. The Custom House is, however, very 
often not in touch with the actual exporteror manufacturer, 
but only with an agent, who has little or no knowledge of 
the nature of the goods. Prom the examination of imports, 
it is believed that a large proportion of chemicals 
unenumerated consists of cases containing various kinds of 
chemicals packed together. No doubt others are in bulk, 
but the Statistical Office has no means of knowing which 
are tlio principal unenumerated chemicals exported or 
imported. Notwithstanding these difficulties, there is no 
need to despair of making some further improvements. 

Recent additions to the chemicals on the lists have 
invariably been made at the request of firms interested in 
the particular articles. It will be noticed that every article 
recently added has been placed both on the import and 
export list, in accordance with an idea of his (Mr. Wood’s) 
that the two lists should be assimilated. Some weekly lists 
are evidently copied from the Bills of Entry, which are 
only imperfect summaries of the original declarations on 
which the national statistics are based. Descriptions of 
goods are frequently abbreviated in the published Bills of 
Entry, or even, at the request of exporters, suppressed, 
and the goods entered as undescribed. In his opinion, 
statistics generally must necessarily he read subject to error, 
hut this,need not ihvaiidate comparisons of otie year with 
another, because the same,error may be presumed to affect 
, all the years alike. , _ 
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EXAMINATION OF THE ATMOSPHERE OP THE 
CENTRAL LONDON RAILWAY. 

BY FRANK , CLOWES, [I.Sr. 

Complaiuts have frequently been made of the effect upou 
passengers of the atmosphere of the Central Railway, and 
this led the London County Council to institute a chemical 
and bacteriological examination of the air in different parts 
of this railway. At the time when the air was being tested 
the Company had commenced a system of ventilation, which 
consisted in passing fresh air by means of fans throughout 
the length of the “tube ” during the hours of cessation of 
traffic, and an opportunity was thus afforded of ascertaining 
the effect of this tentative ventilation. Arrangements have 
since been made for currying out this displacement of the 
atmosphere on a larger scale and in a more satisfactory 
manner. There is no doubt that a system of mechanical 
ventilation is desirable, since, owing partly to the existence of 
communicating passages between the “ up ” and the “ down 
tube” at the stations, the traius always travelling in the 
same direction in the same tuhe do not displace the 
atmosphere as completely as was anticipated. 

It will be understood that, owing to the absence of 
combustion in the locomotives and in the illumination, 
the pollution of the atmosphere is almost wholly due to the 
respiration and to the excretion from the surface of the skin 
of the passengers and staff; hence the increase of carbon 
dioxide may be considered to imply an increase of organic 
matter excreted from the human body, and must bo con¬ 
sidered to be more pernicious to health thau that which 
arises in the tunnels of other underground lines from the 
working of steam locomotives and illumination hy gas. 

The samples of air for the chemical tests weio collected 
in a glass bottle of about 5) litres capacity. The air of 
the bottle was displaced hy the air of the locality by means 
of bellows. 

The carbon dioxide was estimated in the usual manner by 
the Pettenkofer method, using saturated lime-water as an 
absorbent, and centi-normal hydrochloric acid with phenol ■ 
phthalcin as indicator for titrating the calcium hydroxide. 

The readily oxidisablc organic matter was estimated by 
allowing 50 c.o. of very dilute potassium permanganate of 
known strength, acidified with dilute sulphuric acid, to act 
upon the air in the bottle for a period of four hours. The 
unchanged permanganate was then estimated hy adding a 
small quantity of potassium iodide solution, aud titrating 
with standard sodium thiosulphate solution. 50 c.c. of the 
original permanganate were then similarly titrated, and the 
excess obtained indicated the amount of oxygen absorbed 
by the organic matter in the 5‘5 litres of air. 

The details of the results obtained are published by the 
London County Council in their report upon the examination, 
and may be summarised, as follows:— 

Speaking generally, the proportion of carbon dioxide 
was highest in the air of the carriages; the smallest 
amount, 9 • C per 10,000 by volume, was found in aU empty 
carriage ; the highest was 14* 7, and the mean of t7 estima¬ 
tions was II• 8, the average affiount in the'outside ail; at 
the some times and places, being 3 • 6. These results seem to 
indicate that better ventilation of the carriages is deditable, 
since the air of the tunnel and of the' passages was iefss 
impure than that found in the carriages. 

The proportion of carbon dioxide in the ah'of the lifts at 
the stations showed an average of 10*6'votomcS,> and 
varied between 15*3 and 7*4. In the tunnel itself, the 
avtinkge was'9'3 with' a minimum of 8 '3and maxhenm of 
■lO^knaih .hnpKSsager at the statidtma tn»«» bf’saw, 

' with extremes' Of 3 *9 tadH • I, was oWaititf*. The WvtTOge 
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amount ofeafbon dioxide found in the extents! street sir at 
the same times was 3' 7. 

It is noteworthy that the average proportion of carbon 
dioxide regularly decreased iu passing from the Bank end 
of the tunnel towards the Shepherd’s Hash terminus, where 
the least amount was obtained. 

The above observations, to tho number of over 80, were 
usually made on samples of air taken between 11 a.m. and 
noon; but several pairs of samples were collected at other 
times in order to test the value of the tentative system of 
ventilation then in use. In each case one of these two 
samples was collected a few minutes after midnight when 
the traffic ceased, and another shortly after 4 a.m. when the 
tunnel had been ventilated by the passage of a current of 
fresh air and the next day’s tratlic had not commenced. 
Pairs of results thus obtained ran as follows: May I0tb,8*6 
and 6*8; May 30th, 7-4 and 4• 5; Oct. 24th, 10 3 ami 4'*. 

A progressive improvement is noticeable in the efficiency 
of the ventilation, as the date of collection was later. 
There can he no doubt that tho proposed extension of the 
ventilation, which consists in exhausting by a large fan at 
Shepherd’s Hush, and driving in a current at the Bank, 
will still further improve the atmosphere, since it is stated 
that by these means tho whole air of the tunnel will be 
replaced three times during the cessation of traffic. 

Comparing the atmosphere of the Central Railway with 
the atmospheres of other underground lines the following 
numbers were obtained, the samples being collected in each 
case just before nocn in empty open carriages as they passed 
through the tunnels :— 

Vols. per 
111,000. 

Central Railway. Wo 

City and Honth London Railway. 14*1 

District. Railway, between the Mansion Himse and 
Ten,pie. 1C * l 

Metrnjtolitan Railway, between 1Mscare Rond and 
Portland Road. 16*0 

Metropolitan Railway, between linker Street and 
Gower Street.1. 28*8 

Attention has already been drawn to the fact that the 
significance of the proportion of carboo dioxide is not due to 
any injurious character per se, but to the objectionable 
organic substances which accompany it when it is tbo 
product of respiration or excretion from the surface of the 
skin. This objection does not apply to carbon dioxide 
when it is the product of combustion. 

The readily oxidisable matter present in the atmosphere, 
as measured by acidified permanganate, probably consists 
mainly of the products of excretion from the interior surfaces 
of the lungs and from the exterior surface of the skin. Its 
quantity is stated only relatively to. that found at the same 
time in the air of the streets, since the method of estimation 
does not afford any absolute measure of the amounts. 

Tho numbers returned represent grammes of oxygen 
absorbed by 100,000 c.c. o£ the air. It will be seen that 
these numbers varied widely. The mean of the 80 estima¬ 
tions made on the air of the Central Railway was 0*0024, 
the maximum being 0*0156, and the minimum boing 0 * 0001. 
The average number for the street air was 0* 0022,-tho 
maximum being 0*0081, and the minimum being 0*0004. 

This attempt to obtain some indication of the relative 
amounts of organic matter present in air in different places 
is only a rough approximation, and probably under the 
conditions of this investigation the measurement of the 
proportions of the carbon dioxide furnished a more certain 
indication of the relative organic pollution than was obtained 
from the permanganate. 

Tbe average humidity or the air in the railway as com¬ 
pared with the average humidity of the external air at the 
same times and places was determined. It was felt that this 
ipight be of importance, more especially in connection with 
the bacteria! investigation. The percentage numbers were 
as follows:— 


-- • | Average. 

Maximum. 

Minimum. 

Jn the railway..;. j- 

Kxteraelsir. . i 

' ite** 

. : ta - t , 

p as* 5 

r 88*8 

— — 1 . r 

w;s 


The temperature within the tunnel was found to, he 
remarkably constant, the extreme variations between, 
March 10 and Oct. 34 ranging only between 16” and 93° C., 

; with a very frequent temperature of 20° C, Tbe external 
air varied between 7° and 24°, and fluctuated constantly, 
j Temperatures were taken almost invariably just before 
noon. 

Dr. F. W. Andrews has summarised the results at which 
, he arrived from the simultaneous bacterial examination of 
; the air of the tube in the following words : — 

(1) Micro-organisms were found present in the air of the 
Central London Railway in a somewhat greater proportion 
than in the fresh air outside. Taking all the results 
together, the exact proportion was as 13 to 10. 

(2) The number of micro-organisms found was high in 
proportion to the concentration of human traffic ; highest in 

' the railway carriages, platforms, and lifts. Elsewhere I 
! found it low. 

! (3) The air of the railway does not, in its bacterial 

I content, compare unfavourably with that known to exist in 
inhabited rooms generally. 

(4) No pathogenio germs, other than those commonly 
present as saprophytes upon the normal body, were detected 
in such small volumes of the air as could he submitted to 
analysis under the conditions of tho investigation. 

(5) The number of organisms capable of growing at the 
temperature of the human body was considerably greater 
in the air of the Central London Railway than in tho fresh 
air, hut the excess was due to non-pnthogenic sarcina: and 
allied species. 

(6) Tho number of micro-organisms iu the air of the 
railway was found to be generally proportional to tho degree 
of chemical contamination, but this rule was subject to 
striking exceptions. 

(7) The species of micro-organisms found were in tho 
main identical with those occurring in the fresh air. 

It may be stated generally that the method employed for 
the bacterial examination was in principle that introduced 
by Percy Frankland. It consisted in drawing a known 
volume of the air through a sterilised glass tube containing 
sterilised pulverised glass-wool mingled with sugar powder. 
Cultures were then made from the contents of these tubes. 

Hecommendalion .—It would appear desirable that no 
sample of air taken at aDy part of the Central Railway 
should contain more than twice the amount of aarbon 
dioxide which is present in tbe external air, and that 8 vols, 

\ per 10,000 should be u maximum permissible proportion. 

If this is considered a stringent limit, it must be remem¬ 
bered that the carbon dioxide is entirely of human origin, 
and is accompanied largely by objectionable excretory 
matter; this curiam dioxide is therefore an index of 
atmospheric pollution of a serious nature, 
j The above examination of 89 samples showed that 22 per 
cent, contained less than 8 vols. of carbon dioxide and 
34 per cent, less than 12 vols. j it will be seen therefore 
that no very considerable improvement in tbe ventilation 
is required to make the atmosphere conform to the proposed 
; standard. 


gorfcsi&tre Jwtfon. 
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TARTARIC ACID AND TARTRATES: THEIR 
POLARIMETRIC ESTIMATION. 

BT X. W. RICHARDSON AND J. C. OREdORT. I 

Having frequently bad occasion to estimate tartariC jiclJl 
in.the presence of citric acid, we found' ourselves reMtftiM 
to the polarhneter not merely as a guide td the prej&ise,bift 
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also an a mean* of estimating the amount of the former 
optically active substance. 

We have since found that the pnlarimetric process can 
be extended with excellent results to tartrates iu general, 
and indirectly to the estimation of alkaline carbonates and 
bicarbonates, by utilising their property of forming soluble 
alkaline tartrates in reaction with the almost insoluble 
potassium bitartrate. 

Horae weeks after having announced our intention of read¬ 
ing this paper there appeurod summaries of an article bv the 
Messrs. Kenrick upon the same subject. As we have not 
been able to procure the Journal of the American Chemical 
Society containing Messrs. Kcnriek’s paper, we have had 
to rely upon the condensations given in English chemical 
journals, and wo must confess that we have not been able to 
extract a good working process from these descriptions. 

As our methods vary in very importuut particulars from 
those given by the authors referred to, and as we apply 
tbe polariinetric process to a wider range of more complex 
substances, we feel fully justified in submitting our paper to 
the notice of chemists in general, and analysts in particular. 

Of all the various salts we have tried as to their power 
of increasing the optical activity of tartaric acid and tartrates 
none has given us such satisfaction as ammonium molyb¬ 
date, (NH 4 )»Mo 7 O a4 4.01li, and our results are very closely 
in line with those of L&ndolt, whose classical work upon 
polnrimetry has proved of invaluable service. 

The alkalis increase the optical activity of tarturic acid 
over threefold, and we make good use of this fact; but. 
ammonium molybdate in proper proportion increases the 
activity some sixtyfold, and furnishes a means of detecting 
and estimating very small amounts of tartaric acid. 

Tungstates, beryllium salts, and boric acid are all 
inferior to molybdates with respect to the formation of 
tartaric compounds with high polariinetric powers, and 
we hope to make use of these in certain cases where the 
use of molybdates is impracticable. 

At the outset of the investigation wc were met witli the 
threefold difficulty proceeding from tho facts that tartaric 
acid in aqueous solution gives not only u small polariinetric 
reading, but this reading is difficult to take, and when 
taken gives a figure varying considerably with the degree 
of concentration. 

We have overcome the difficulty in maltiug the obser¬ 
vations by utilising a light-screen composed of 12 units of 
red and three units of yellow taken from Mr. I.ovibond’s 
admirable selection of colour-glasses. With this com¬ 
bination interposed between the light and tho instrument 
we abolish tbe differently coloured halves always seen on 
the disc, anil are able to obtain a good shadow with a 
record on tho scalo easily legible to one-fifth of a degree, 
equal to one-fourteenth of a degree absolute. We first tried 
a sodium flame, but with our half-shadow Schmidt-Haensch 
instrument we obtained much too little illumination. For 
the molybdate readings tbe interposition of such a colour- 
screen as the one described seems absolutely essential for 
accurate work. 

At 20° C. our results give for pure tartaric acid;— 
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Our formula for calculating the percentages in solutions 
containing from 2$ to 25 per cent, of tartaric acid is as 
follows 14*00—p. 0-1316, wfcile that of Landolt is 
15-06 — 0*1621 p. Pribram gives 14-77 — 0-1321 p. No 
doubt these figures are all correct for the instruments and 
the lights used therewith. It will be observed that the 
concentration'factor is practically the same in the three 


cases. The curve on the diagram represents onr results 
for tartaric acid using a Schmidt-Haensch half-shadow 
instrument and a coloured-light screen. 

For the determination of small amounts of tartaric acid 
in solution direct pnlarimetric estimation would fail to 
furnish sufficiently accurate results. A solution containing 
1 per cent, of tartaric acid would only give a reading of 
four-fifths of a degree in a 2-dcm. tube and a difference 
of oue-flf!h of a degree from the true figure would mean 
an error of (f25 per cent, out of 1-0 per cent., and this 
might occur under the ordinary conditions of working. 
Conversion into neutral tartrate seemed to offer a remedy 
against such a possible error. 

We find that the alkali ions Nn. K, and (Nff 4 ) and Li, also 
magnesium in combination with the tartaric radical, act in a 
very similar manner. As regards their effect upon polarised 
light, different observers have found :— 


Neutral Tartrates of- - 

Sodium. 

Potassium. 

Ammonium. 

bithium. 

Magnesium. 

Compound Neutral 
Tart rates of— 

Potassium and sodium. 

„ ammonium., 

i Sodium and ammonium .... 

Acid Tartrate, of - 

Sodium . 

Potassium. 

Ammonium. 


P.C. 

t° C. 

ra]„fo 
cjl flOfl 

0*040 

20 

40*0 

11*007 

20 

42*7 

0*438 

20 

42*0 

8*305 

20 

88 * 8 

8*818 

20 

411 

8*41 

20 

41 *8 

10*51 

20 

42*5 

0*00 

20 

4i*l 

4*400 

20 

27.5 

0*018 

20 

28*5 

1*712 

20 

28*0 


If we make due allowance for differences of concentration 
and errors which may possibly creep in, due to variation 
ill the degrees of purity of the salts and to inefficiency 
in observation, it would seem that the alkali ions at 
least act iu au almost identical manner in this series of 
compounds. 

Were we to use soda, potash, or ammonia to neutralise 
the 1 per ceut. solutiou of tartaric acid instead of four-fifths 
of a degree we should obtain a reading of about 2tithe 
of a degree and an error of one-fifth of a degree would 
mean a discovery of 1 08 or may be 0-92 instead of 
100 gem. of tartaric acid—still an insufficiently accurate 
result. 

Were we to add ammonium molybdate in varying 
proportions to the 1 per cent, solution of tartaric acid, wc 
should find the readings increase with every addition of the 
molybdate until a little over 3 per cent, of the salt had been 
added s further additions of molybdate would steadily 
decrease the optical activity of the compound. 

The highest figure is obtained when to every three 
molecules of tartaric acid one molecule of ammooium 
molybdate, (NH 4 ) 6 Mo-0 J4 4aq, has been added, or, as 
llosenheim and Itzig have found (Bcrichte, 23, <07, &c.), 
“ the maximum is reached, as in the ease of paratungstate, 
when a bivalent tartaric acid ion occurs with a univalent 
alkali ion.” 

The very accurate method which we now recommend for 
the estimation of tartaric acid in small or large quantities 
in Aqueous solution depends upon the preliminary 
approximate estimation of tartario acid by means of direct 
polarimetry, or if convenient by neutralisation of a portion 
with alkali before making the reading. A volume of the 
original tartaric acid or a weight of the acid itself corre¬ 
sponding to 0-125 or 0-25 or 0-625 grin., the latter by 
preference, is put iuto a 25 c.c. flask with three times as 
much ammonium molybdate as acid. Finally the solution 
is made to mark, and a reading taken in the 1 dcm. tube 
at I5£° C\, with light filtration through a very red orange 
screen, each as the one described. The loltowing tame 
gives our data for solutions containing from 0 5 to 5 0 per 
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mt. of tartaric acid whh three time* the weight of molybdate 
'ammonia, in each ea*e at 1JJ° C. : 



0-5 

ro 

s*o 

8*8 


Motyb. 

Schmidt* 

Haenscb 

100 mm. 
tube. 

1 

1 fa]* of th 

c 4 h„o 6 

| present. 

1 

I 


Degree. 

| 

15 

6*8 

t 470*5 

3*0 

17*55 

000*7 

6‘0 

48*25 

747 *0 

7*5 

67*15 

790*0 

12*0 

97*20 

039*5 

15*0 

02*35 

801*8 

l 

(50 mm. tube) 




Curve roprpsentimr the variation in rotatory power of tartaric 
cid solutions containing three times as much ammonium mol.vb* 
ate as tartaric acid, with different percentages'6f tartaric acid. 


As tie complex molybdate compound undergoes hydro- 
ysis on dilution, and as tlie readings vary with the 
roportions of molybdate present, it is obviously necessary 
> ascertain approximately the amount of tartaric acid 
resent in the first instance, or it would be impossible to 
btaiu even reasonably accurate results. 

Also it is to be noted that the compound undergoes 
cnsiderable dissociation with temperature elevation ; as 
inch as 3 -16 [a]„ for every 1° 0., assuming 100 per cent, 
artaric acid, therefore the polarimetric value must be 
btained at some constant temperature or the necessary 
llowance must be made. 

With 2'5 percent, tartaric acid, 6 0, 7■ 7, and 9'0 grms, of 
uiimonium molybdate give the same figures within a quarter 
f a per cent.; therefore the estimation of the tartaric acid 
n the first instance in the case of an actual 2*5 per cent, 
olntion would not furnish a had result if it were recorded 
t the outset as 2*3 per cent, or even 2*G or even 
1*0 per cent., and with so much tartaric acid the alkaline 
nrtrate process would scarcely allow of a greater deviation 
han 0*08 per cent, of the acid actually present. 

To different observers we have submitted solutions made 
iy ourselves containing known amounts of pure tartaric 
icid, and the results by this molybdate process do not differ 
rom the truth more than by a small figure in the second 
lecimal place. 


! The contents of the white paper should consist of tartario 
acid, and all that is necessary for the test as to strength is 
to dissolve 1*25 grms. of the sample with 3*75 grms. of 
ammonium molybdate in a little water, and make the 
solution to 50 c.c. at 15£" C. 

In an actual case the reading with the 1-dcm. tube in the 
S.-H. instrument was 56• S»; from the equation— 


M. 


A 5« » x *s«s x inn . 
Lip.” 1 X 2-8 per emit. ” 788 


(The Schmidt-Hacnsch degrees x *3455 give the truo 
angular rotation. 1, = the tube length in dcm.) 

In the table we have given, 100 grins, of pure tartario 
acid under exactly similar conditions give [a] u 790 j 
therefore— 


7sirs x inn 
7ui> 


99*55 per cent, of C 4 1I 6 0 # . 


If the use of the somewhat costly ammonium molybdate 
is deemed inadvisable, all that need he done is to put 
2i; grms. of the acid into a 25 c.c. flusk, and cautiously 
neutralise, or alkaliniso with a strong solution of carbonate 
of soda. 

Here is n ease in illustration :— 

The rending in 2-dem. tube S. If. was 22 0, equal to 
[a]„ 38*15 upon the dry sample. With 38*25 for pure 
tartario acid, under the same circumstances wo obtain 
*•!»*«» = 99*70 percent. 

SS'25 r 

According to our data, the [a]„ for turturic acid as 
neutral sodium turtrute only changes 0*024" for every 
1" C., and on this account the temperature under ordinary 
conditions is of little moment. 

Neutral 1'arlratrs. —All the neutral tartrates of tbo 
alkalies admit of very ready analysis by the polariineter; 
hence the blue-paper Seidlitz, powders need only be dis- 
solved in water, and be thus submitted to polarimetric 
estimation. The bicarbonate of soda (25 per 00111.7 docs 
not interfere with the reading given by the Rochelle salt (75 
per ccut.). 

Ten grins, of a Seidlitz blue-paper powder was dissolved 
in water, and tho solution was made to 100 c.c. This gavo 
a reading of 9*5 in the 2-dcm. tube, equal to 1*641 [a] u 
for the 1-dcm. tube, or 16*41 for the salt itself. 

The [o]„ for KNa(' 4 H,0 (i .4UH» is 22; therefore the salt 
contained 1,1 ** ,* — 74*6 per cent, of Rochelle salt; 

as 23 *06 per cent, of bicarbonate of soda was found by 
the ordinary aeidimetric and gasometric methods, the total 
amounted to 97*66 per cent., leaving 2*31 for moisture 
and any impurities. 

Indirect Estimation of Alkaline Carbonates and Bicar¬ 
bonates. —In order to complete the analysis of the mixture 
of Rochelle salt and bicarbonate of soda entirely by polari- 
metry, we have devised a process which applies to the 
estimation of carbonates and bicarbonatos singly, or in 
mixtures of themselves or with tartrates. 

Potassium-hydrogen-tartrate is only solublo in cold water 
to the extent of *6 per cent., and a cold saturated solution 
gives a reading of seven-tenths of a degree in a 2*dcin. 
tube (S-H.). 


(1) Nn.00, + 


2KHC 4 H 4 (>, = OH, + CO, + 2.KNa.C,H<0 # . 


To us it seems that the process offers considerable 
ulvantages over the ordinary titration method, which would 
ilmost certainly miss small amounts of other acids, sneh as 
rxalie or citric, the higher acidities of which might be 
masked by* saline or organic substances. For example, 
1 mixture of 64 grms. of citric acid with 11 grms. of sugar, 
3r 63 grms. of oxalic acid with 12 grms. of a similar 
neutral organic substance, would give the same acidity, or 
the same amount of alkaline carbonate, on ignition of the 
neutral salts, as 75 grms. of tartaric acid ; therefore, one 
might be mistaken for the other, unless an actual estimation 
of the tartaric acid were made. 

Seidlitz Powders. —Public analysts are frequently called 
upon to analyse Seidlitz powders, and we find that the 
mmplete chemical examination, apart from the question of 
eontsunination by lead or copper, can be made by means of 
Tolarimetric processes. 


2 x 188 

106 + *— y —1 = 18 + 44 + 420. 

376 

Therefore one part of Na,C0 3 will give 3*962 parti 
of anhydrous or 5*321 parts of hydrous Rochelle salt. 
(KNaT.4Aq.). 

(S.) NaHCO,+ KH.C 4 H 4 0„x=0H, + CO, f KNaC 4 H 4 0 4 - 
—v—— ; 

84 + 188 = 18 + 44 + 210. 

Therefore 1 part of NaHCO, will give 2*50 parti of 
anhydrous or 3 * 856 parts of hydrous Rochelle salt. 

The differences in the amounts of Rochelle salt given 
by the carbonate and bicarbonate of soda are very con¬ 
siderable, ind these differences are easily determined by the 
aid of the polarimeter. 


0 
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We havo applied tb* process to the Seidlitx blue-piper j 
powder above referred tb, a* followsI 

^ive gnns. were pot into a conical flask with 50 c.o, of j 
water, and the solution was '.heated to boiling. Cream of ’ 
tartar powder was added a little at a time, with n few 
moments boiling after each addition, until further portions j 
caused no effervescence, a change easily perceptible. The 
solution was put into a 100 c.c. flask and made to mark 
and well cooled and again made to mark. 

After filtering through a dry filter a reading of u ■ 8 was ; 
obtained in a 2 dem. tube t this gave 1 ■ <>1*8 [oj 0 for 
the 1 detn. or 83 -80 [o] „ for the salt examined. 

38• 8G ■+• 0-22 — 153-9 of ltoohelle salt (hydrous). As 
74* S Rochelle salt was previously found, no lees than 
79'3 per cent, represents tho double tartrate due to the 
action of the bicarbonate of soda upon the cream of 
tartar. 

79-2 x -- 23*G per cent, of Nnlt(.'< 

23-06 per cent. NaHC<> 3 was found by eudiemetry; 
but when we remember that eudiometrie processes for 
readily estimating CO a are far from being exact, it is 
quite possible that the polarimetric result may be nearer 
the truth. SScidlitz powders may therefore be completely 
analysed by polarimetric. methods alone. 

If NajCO, were used instead of NaHCO, the fact would 
soon become evident, as the yield of Rochelle salt would he 
so great that the total percentages would very largely 
exceed 10U. If 23* G per cent, of Na.jCO s (soda ash) had 
been nsed in place of 23-0 per cent, of NaHCtt, by the 
above process, no less than 37 4 per cent, of NailCO., 
would have been recorded, and this, with 74-7 percent, of 
Rochelle salt, would give a total percentage of 112 • 1. The 
n\ethod is therefore in itself a safeguard against mistaking 
mono- for bi-catbonate. 

We would lay emphasis upon the fact that alkaline 
carbonates and bicarbonate* iu the presence of tartrates 
cannot be accurately estimated by titration with normal 
acid, using methyl orange as an indicator. The tartrates 
always render it impossible to obtain a good end reaction. 
Nothing remains therefore hut to add excess of normal 
sulphuric acid, boil, cool, and add pbcnolphtlmlein and 
titrate with normal soda, free from carbonate. In addition, 
the alkulinity of the ash and the amount of carbonic acid 
must be accurately determined, a matter not by any means 
easy of accomplishment. Even with these three data rather 
large amounts of other acids in conjunction with saline and 
organic substances oould easily be overlooked. 

Cream of Tartar.— For the analysis of cream of tartar 
5 grms. are boiled in a small tlask with about 30 c.c. of 
water, and powdered carbonate of soda is added until there 
is no further effervescence ; a further addition of about a 
quarter of a grm. of the carbonate is made, and the boiling 
is continued for two minutes to decompose the calcium 
tartrate. After cooling and filtering anti making to 50 c.c.. 
a reading is taken. Calcium is determined in the usual 
way. 

One part of C’aOOj - 188 of CaC l H,0 6 - 2-S2 parts 
-of Rochelle salt. 

Example. 

.Beading in 2 dem. (S.-ll.) . 18-8 

The agnns. gaveO'150 grni. CaCO, - reading in 
> dem. (S.-H.), due to tartrate combined with 
calcium. I** i 

Beading tor potassium bitart rate. 1J-8 

,, , lT a *° x 0-3455 = 3'075 [«]„ x 10. 

■s 30-76 [«]„ on 100 of salt. j 

Percent. j 


such a liquid gives a reading of 40-0 degrees in the 2 dem., 
tube (S.-H.) If potarsium bitartrate should be present ft, 
may be estimated as previously described after obtaining it 
as an insoluble residue through ihe use of a saturated solu¬ 
tion of cream of tartar. The bitartrate readily dissolves in 
hot weak solutions of carbonate of soda and furnishes 
Rochelle salt. 

Bating Powder .—Baking powders consist of rice-flour, 
and tartaric acid with more than sufficient bicarbonate of 
soda to neutralise the acid when the mixture is treated 
with water. 

As we find that neutral sodium tartrate gives a value of 
38-3 [«]„ for the tartaric acid used in its manufacture, the 
Schmidt-Haenseh reading in 2 dem. tube would amount 
to 221-7 for 100 grms. of 0,11/), ; therefore 45-1 grms. 
would give a reading of 100-0 degrees. We therefore take 
45 • 1 grms. of the powder for analysis. This quantity is put 
into a 20 -oz. conical flask, and GO c.c. of water is used to 
moisten the powfcr and finally dissolve out its saline 
constituents. 

We make use of a vacuum pump to extract the pasty 
mass, which is poured on to a filter composed of a layer of 
asbestos fibre covered with another layer of cotton wool, 
the whole being contained in a chloride of calcium tube 
with bulb, as in the illustration. 



Only a very little more water is needed to thoroughly 
■wash the starch and obtain a fihrate in a 10O c.c. flask. A 
further filtration through Swedish filter-paper produces a 
good transparent iiquid ready for the polarimeter. Tho 
leading given in the 2-dcut. tube at once gives the per¬ 
centage of total tartaric acid in the baking powder. The 
filtrate may he further examined for bicarbonate or car¬ 
bonate of soda by the cream of tartar process already 
described. 

We have attempted to estimate tho free tartaric acid in 
baking powder by using absolute alcohol and ether as 
solvents—applying them in Soxhlett's apparatus as well as 
directly at a boiling heat. We obtain about two-thirds of 
the acid in the form of white crystals, but so far we have 
been baffled in our attempts to recover the other third. 
This is no doubt due to the presence of very small 
amounts of water in the powder and in the solvents used. 
We have dried the powder in vacuo over sulphuric acid, 
and have rectified our ether in various ways, but we always 
obtain an extracted residue containing neutral tartrate of 
soda equivalent to the missing amount of tartaric acid. 


SO -78 t 0-SS = 180*3 per cent, Rochelle salt: 

•potassium bitartrato. '°TS 

3-0 per cent, of CaCQ, x 1-88 * calCmm tartrate 5-64 


, . * .it * Y* 

Tartar E*Hic~£.be trtaxida. antimony very largely 
incr«aie»fttjheoptfait* ot tU FMch n hna®, a 

placq... T'hus*pure *art*t,emtiioCK>&b0--has ; 
an opticity of [a], - 138-3 in 5 peroent. solution at 20 


As old baking powders contain neutral tartrate it is 
desirable that the free tartaric acid should be determined, 
and we ars of opinion that once all traces of moisture are 
eliminated from the powder, and the ether, a SoxhUtt 
extraction should readily remove tho acid, leaving a 
substance in the . filler cone ready for the estimation o£ 
neutral tartrate as above described. The amount of tartrate, 
in a baking powder represents bygone efficiency-or -loss by- 
keeping. . , 4 ' 
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At an early date we hope to publish data with reference 
to the theory of the optical peculiarities of tartaric com¬ 
pounds, with suggestions for further aud wider applications 
of polsriaetrio processes. 

Discussion. 

Mr, 1'aiiii.ey, in welcoming the method of estimation 
suggested by Mr. Richardson, referred to the curious 
relationships bctweeu the rotations of the acid tartrates and 
the neutral tartrates respectively, and again between the 
high rotation of tartar emetic and that imparted to tartaric 
acid by ammonium molybdate, and asked if any expla¬ 
nation could be given. He also enquired if Mr. Rich¬ 
ardson's process would be applicable to the estimation of 
tartaric acid combined with organic bases. In regard to 
the discrepancies found in the analysis of baking powder, 
it was possible that there might be a small quantity of 
water present, which could only induce action between the 
carbonate and the acid when dissolved in the ether or other 
extracting material. The baking powder might ho dried 
previous to extraction by the aspiration of dry air 
through it. 

Mr. Bkansox, with reference to baking powder, suggested 
passing air or oxygen from cylinders through the powder, 
as these gases were usually very carefully dried before 
tilling. Tartrate of morphia was at present used to a con¬ 
siderable extent, and some means of estimating the exnot 


percentage of tartaric acid, in commercial temples was 
desirable. 

Mr. Davies asked whether the somewhat empirical 
method of determining the quantity of molybdate to be 
added was likely to influence the accuracy of the results. 

Mr. Richardson in reply referred to experiment* which 
showed that accurate results could be obtained oven when 
the quantity of molybdate added for a given quantity of 
tartaric acid varied between fairly wide limits, but this was 
clearly stated in the paper. Ho hoped to extend the 
method of estimation to tartrates of organic bases and to 
ultimately ovoroome the difficulties in connection with the 
analysis of baking powder. 

Dr. Rattkuson pointed out that the identity of the mole¬ 
cular rotations of the neutral tartrates amongst themselves in 
dilute solution was ascribed to the dissociation of the 
electrolyte into an active tartaryl ion and inactive metal 
ions, aud since this tartaryl iou was the same whether the 
salt be one of potassium, sodium, or ammonium the mole¬ 
cular rotation must also be the same. A similar considera¬ 
tion applied to the acid tartrates. It seemed to have been 
fairly definitely shown that the autimonyl group in tartaric 
emetic replaced one of the alcoholic hydroxyl groups in the 
tartaric acid, aud since this produced a high rotation, it 
seemed probable that the molyhdie oxide aoted in an 
analogous manner. 
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I.—PLANT, APPARATUS AND MACHINERY. 

Ensush Patents. 

Mortar and Muller for Grinding, Crushing, and Mixing 
Ores, Chemicals, and other Substances. T. Hreakell, 
Wirksworth, near Derby. Eng. Pat. 4479, Feb. 22, 
1902. 

Tnn rotary pan or mortar of the machine is drivei by 
friction from a positively driven rotary pestle or mullet 
mounted eccentrically within the pan, the diameter of the 
grinding surface of the pestle being slightly greater than 
half the diameter of the grinding surface of the pan. (See 
also Eng. Pat. 18,637 of 1901 ; this Journal, 1902, 596.) 

—a. a. 

Coaling Liquids or Gases / Apparatus for ; applicable 

also to Evaporative Condensers. 8 . Zylberfast,Chorlton- 
on-Medlock, Manchester Eng. Pat. 4693, Feb. 25, 1902. 
Lwo or tpore cooling devices, each receiving a separate 
•hppiy of air, are arranged in distinct chambers one above 


I the other. The water or other liquid to lie cooled, or to 
he used as a cooling liquid, is conveyed to the hurdles or 
I equivalent cooling devices through gutters or channels 
formed in the apparatus. A partition, which is formed 
with one or more side channels for the passage of the air, 
is provided, to separate the space below the gutters or 
channels from the space ubove. This partition is used in 
combination with the tower or other outlet for the escape of 
air from the cooling devices of the apparatus and tho 
gutters or chanuels.—R. A. 

Gas Dentifginq or Rarefying Apparatus. V.Sohwaniuger, 
Mannheim, Germany. Eng. Pat. 5110, Feb. 28, 1902. • t 

In gas densifying and rarefying apparatus in which liquid 
valves are employed, the suction or compression of the gas 
is effected by the”movement of the sealing liquid withina 
pressure chamber, in which the liquid is alternately sub¬ 
jected to and relieved from the action pf a pressure agent, 
such aa air or steam.—U. A. . " -, - 1 
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Dutilhng / Impts. in and Apparatus for -, and I 

especially for Distilling Salt T Voter, ¥. Fouche, Paris. 
Eng. Fat. U09C, April 80, 1902. 

The apparatus is especially designed for the production of 
fresh water from salt water. j 

The liquid to be distilled is heated by exhaust or other i 
steam, which is supplied to n jacket surrounding the appa- ! 
ratus, stirring mechanism being provided “ for promoting \ 
a motion of the liquid on the heating surfaces." The i 
apparatus may be combined with a preheater and a con- | 
denser. When arranged in multiple-effect, the liquid in 
each vessel is evaporated by the steuin from the preceding 
vessel, the steam from the last vessel of the series being 
conducted to an air condenser.—K. A. 

Filter Press. C. Kolb, Maxeville, France. Kng. Pnt. 

19,619, Sept. 8, 1902. 

The pressure plates and frames of the press aro constructed , 
so that they support the filtering cloths in oppositely located i 
undulatory positions, whereby two adjacent cloths form a 
number of tube-like channels.—K. A. 

Fitters. G.M. Kneuper, New York, U.S.A. Eng. Fat. 

886, Jan. 13, 1903. 

The apparatus is especially designed for the rapid filtration i 
of syrups, tinctures, fruit juices, extracts, perfumes, &c., | 
and for straining sauces, herbs, jams, ike. The fluid 1 
material is introduced through a self-closing valve into a 
closed pervious vessel, containing an expansible impermeable j 
pouch, which is expanded by a suitable medium under ' 
pressure to force the liquid from the vessel into an outer 
receptacle.—II. A. 


1C01. 


1902. 


Cookina appliances. 

Plat-irons (spirit healed) 
Lamps. 


21,900 

.1,000 

7,200 


28,400 
8,801 
| 17,000 

!_ 


24 pf. and develops 10,300 calories; 1 kilo, of petroleum 
costs 22 pf. and develops 10,300 calories ; so that 1,000 cals, 
cost 3 • 8 pf. from alcohol, 2 • 3 pf. from benzine, and 2 ■ 1 pf. 
from petroleum. Ou takiDg into accounj, however, the 
superior efficiency of alcohol in explosion motors, it is 
found to be no dearer than benzine or petroleum. In the 
best steam engines, only 15 per cent, of the beat generated 
is converted into useful work, but in modern spirit motors 
33 per cent, of the heat is converted into work, as compared 
with 21 per cent, in benzine motors and 18—19 per cent, 
in petroleum motors. 

In a paper on the use of alcohol for illuminating purposes, 
WittelshOfer slated that the Auer lamp yields with 
125 grms. of alcohol (cost, 3 pf.) a light of 50 H.-K. 
(Hefner candles). A petroleum lamp with 100 grms. 
of petroleum (cost, 2 pf.) yields a light of 24 H.-K., this 
being the case at the price ruling in 1896—1897. At the 
prelent time lamps are constructed which yield a light of 
20 H.-K. with 50 c.e. of alcohol, whilst a light of 10 H.-K. 
can be obtained with I I—15 c.e. of alcohol.—A. S. 


Gasification of Carbon by the Hot Illast in Generators 
A Contribution to the Theory of Production of Water- 
Gas. \V. Wielaudt. J. fur Gasbeleucht., 1903, 46, 
[1 Ij, 201-206. 


United States Patents. 

Distilling [ Rectifying ] Apparatus. N. H. Hiller, Carbon- | 
dale, I’a. U.S. Pat. Reissue 12,092, March 3, 1903 ; 
original No. 667,522, Feb. 5, 1901. 

A series of drip-pipes are connected with the condensing 
coil or equivalent at different heights, and with a header or j 
receiver, in which tho condensed liquid is collected, and 
from which it is returned to tho still for redistillation. 
Tho return pipe from the header is so connected to tho | 
latter that the drip-pipes are sealed by the liquor, thus j 
preventing by-passing of the gas.—It. A. 

Mixing Liquids i Apparatus for - S. A. Smith, 

Providence, lt.I. US. Pat. 721,974, March 3, 1903. 

Att open-ended tube or cylinder is supported within the 
liquid-containing vessel, so that a space is left below and 
around the cylinder for the circulation of the liquid. The 
liquid is circulated and mixed by a series of sets of propeller 
blades, mounted and rotated within the cylinder. Alternate 
sets of the blades are perforated.—R. A. 

French Patent. 

Distillation ; Process and Apparatus for Fractional -. 

H. Mtiller. Second addition, dated July 26, 1902, to 
Fr, Pat. 316,753, Dee. 10, 1901. 

Condensers are interposed between different rectifiers or 
between different sections of the rectifying column. 

-J. W. H. 

II.—FUEL, GAS. AND LIGHT. 

Alcohol t Use of —, for Industrial Purposes. Chern.- 
Zeit., 1903, 27, [18], 197. 

The question of the industrial uso of alcohol was discussed 
in several of the papers read at the general meeting of the 
Society of German Spirit Manufacturers held at Berlin on 
Feb. 13 last. Of apparatus designed for the use of alcohol, 
W. WittelshOfer stated that in equal periods of time (four 
months) in 1901 and 1902 there were sold in Germany the 
quantities shown in the accompanying t^pHf. 

E. Meyer gave a comparison of alcohol with petroleum 
and benzine (petroleum spirit) as a combustible for explosion 
motors:—l kilo, of 90 per cent, (by vol.) alcohol costs 
SO pf. and develops 5,300 calories j l kilo, of benzine costs 


The author arrives at the following conclusions as to tin- 
distribution of heat in the generator:— 

1. Since in the lower layers of fuel an exothermic reaction 
(C + Do =* ('()„ + 96 cals.) takes plare, whilst in that layer 
in which the last per cent, of carbon dioxide is formed, this 
changes more or less suddenly to an endothermic reaction 
(GO. + C — 2('() — 39 culs.), the temperature of the 
lower layers continually increases up to the layer in which 
the last per cent, of carhon dioxide is produced, but from 
that point onw ards continually decreases. The temperature 
of a generator in operation will, therefore, neither with a 
short nor with a long “ blow ” be the same in all parts, 
as is the view of Struche, but it will be at a maximum in 
the zone of the last per cent, of carbou dioxide, in the 
Dellwik generator, therefore, in which the "blow” Is 
stopped when the last carbon dioxide zone is reached, 
the highest temperature is at the top, whilst in the Strache 
generator, in which the “ blow ” is continued to the forma¬ 
tion of carbon monoxide, the top part is cooler and the 
maximum temperature occurs in the lowest decimetre of the 
height, since Bunte has shown in 1879 that under normal 
conditions of pressure, in a bed of coke 50 cm. high, the 
conversion of carbon dioxide into carbon monoxide pro¬ 
ceeds till only a very few per cent, of the former remain. 

2. On "blowing” the cold generator, the reaetion- 
maximum, ».«•„ the zone of formation of the last per cent, 
of carbon dioxide, is some distance from tho place of entiy 
of the compressed air; as the generator becomes hotter, 
this zone of maximum reaction travels towards the air 
inlet till a condition of stability is attained, in which the 
cooling by the cold air and the walls of the generator is 
counterbalanced by that portion of the heat of reaction 
acting backwards and sideways, whilst the remaining 
portion of the heat of reaction is the sole heating agent 
for the gases. In the Dellwik process, therefore, this 
tendency of the zone of maximum reaction to travel back¬ 
wards must be met by a continual increase of the velooity 
of the blast during the .blowing process, aud thus the most 
complete utilisation of the fuel attained.—A. S. 

Natural Gas at Heathfield , Sussex j Analysis of the . 

H. B. Dixon and W. A. Bone. Proc. Chem. Soc., 19, 

[262], 63. 

When the possibility of the industrial application of the 
Heathfield natural gas was brought before the Royal 
Commission ou Coal Supplies, one of the authors waft 
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asked to visit Haathfleld and examine the nature of the 
gas on behalf of the Commission. It had the following 


oompoaitlon:— 

Carbon monoxide. l'OO 

Methane... win 

Ethane. Silt 

Nitrogen, or other inert gas (by difference). '2' IK) 

lOO'OO 

English Patents. 

Peat for Fuel Purposes ; Treatment of -. A. Duclos, 


Montreal. Eng. Pat. 22,524, Oct. 16, 1902. 

Kaw peat is mixed with about 5) per cent, of petroleum, 
or oil or fatty matter containing solid paraffin or resin, and 
5 or 6 per cent, of caustic alkali, preferably caustic soda. 
The mixture is dried by moderate heat, preferably in a 
double-bottomed pan, and pressed into briquettes. 

The canstic soda serves to increase the conductivity of 
the mass, and, in processes where the mass is partly 
carbonised, it is said to lessen the production of smoke. 

In cases where it is not desired to carbonise the mass, 
the caustic soda can be omitted. 

See also U.S. Pat. 709,064 of 1902; this Journal, 1902, 
1270.—T. F. 11. 

Producer Gas ; Manufacture of Compound —. La 
Compagnie du (da r. H. ltichd, Paris. Eng. Pat. 27,593, 
Dec. 13, 1902. Under Interest. Conv., llec. 14, 1901. 

An improvement in the manufacture of mixed producer- 
gas, by the combustion of bituminous fuel and subsequent 
passage of the gases through incandescent coke, which 
consists in providing, between the fuel and coke chambers, 
a horizontal passage or chamber long enough to form a free 
space between the fuel and coke. An additional air supply 
is admitted to this space. In this way the tarry matters 
from the raw fuel are more completely burnt and destroyed j 
and the clinker is deposited, thus preventing the clogging 
up of the column of coke.—II. B. 

Incandescence Bodies for Gas Lighting ; Si’lflighting 

-. T. Peters, lKlsscidorf. Eng. Pat. 609, Jan. 9, 1903. 

Platinum-black is applied to one or more points at the 
top of the mantle, and lines are drawn therefrom with 
platinum solution, which decreases gradually in strength 
towards the ends of the Hues.—II. B. 

United States Patent. 

Wicks ; Manufacture of Slow-burning -. K. Esclic, 

Arion, Belgium. U.S. Pat. 722,091, March 3, 1903. 

The material is impregnated successively with solutions of 
■odium silicate, sodium hyposulphite and ammonium bichro¬ 
mate ; it is dried between each treatment, and finally coated 
thinly with vegetable wax.—T. F. I!. 

Eeench Patent. 

Fuel; Briquette -. II.-A. Bosnard. Fr. Pat. 322,992, 

July 11, 1902. 

The briquettes are composed of: closi-burning fine coal, 
930 kilos.; hydraulic lime, 20 kilos.; and 50 kilos, of the 
following mixture: gelatin, glucose or molasses, 50 grtns.; 
light tar oil, 14 grms.} petroleum residue, 14 gruis. ; 
potassium nitrate, 12 grins.; sodium acetate, 4 grins, j 
crystallised sodium carbonate, 4 grms.; hydrocarbon, sucb 
as petroleum, 2 grms.—J. W. H. 

III.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

Coal Tar ; Acetophenone and other Ketone* in - 

K Weissgerber. Bar., 190$, 36, [4J, 754—757. 

The presence of acetophenone in the “ heavy oil ” from 
"^oal tar was detected by the following process. Baeyer and 


Viliiger have showa that the ketones have hasio properties, 
and to extract these compounds the heavy oil was shaken 
with 78 percent, sulphuric acid. The acid was then diluted, 
and the dissolved ketones were blown over with steam. 
From the oil obtained acetophonone-p-bromophenylbydra- 
zone (m. pt. 113°—115° C.) was obtained.—J. McC. 

Coal-Tar Pitch. E. Donath and M. Asriel. Chetn. Bov. 
Felt- u. Hars-Ind., 1903, 10, [8], 51—56. 

Three different, kinds of pitch of the same origin gave the 
following results on analysis;— 


Fitch. j 

Carbon, j 

Hydrogen. Nitrogen. ; 

Sulphur. 

Suft. 

l'er Cent. 
‘‘I - 80 

J 4 82 

08 ‘ lt» 

Per Cent. 
4*62 

8*68 

4 an 

Per Cent. 

0*148 

Per Cent. 

0*77 

Medium. 

Hard. 


The oxygen here only amounts to 0-7H to 3'5 per cent., 
and the authors consider that the proportion of 16 per cent, 
found by 1 labels is very improbable. 

On extracting coal-tar pitch with petroleum spirit almost 
the whole of the anthracene present is dissolved, and on 
evaporating the solution from hard pitch, the authors ob¬ 
tained a viscid residue impregnated with red crystals. This 
was found to contain 2 • 19 per cent, of anthracene by Luck’s 
method. 

The residue, on farther extraction with benzene and 
carbon bisulphide, left a black powder of the following 
composition :—Carbon, 89 - 2 ; hydrogen, 2'3 ; nitrogen, 
O'70; ash, O'67; and oxygen (by difference), 7'13 per 
cent. Hence the substance giving the black colour to the 
pilch was relatively the richest in oxygen, iu the authors’ 
opinion, part of this insoluble residue was a secondary 
product formed during the distillation of the pitch. 

The following table gives the amounts of the fractions 
thus obtained by the successive extractions of the three 
kinds of pitch: — 



Petroleum 

Benzene 

1 Extract. , 

Carbon 


Pitch. 

spirit 
j Extract. 

Bisulphide 

Extract. 

Residue. 


Per Cent. 

1 Per Cent. ! 

Per Cent. 

Per Cent. 

Soft. 

25*0.» 

I 44*08 

! 8*67 

22*82 

Medium. 

15*14 

! 4008 

7'10 

88*06 

Hard. 

15*61 

:w*40 

1 

j 15*21 

20*89 


—C. A. M. 


English I’atkkt. 

Distilling Tar, Oil, and the like; Apparatus for -. 

F. G. Holmes, Liverpool. Eng. l’st. 7319, March 28, 
1902. 

The tar or oil to be distilled is led down a gently inclined 
spiral way, broken so as to form a series of steps. This 
spiral is enclosed in a hollow cylinder, round the interior 
and exterior of which the furnace gases circulate, the 
tar or oil being thus heated more at the lower part of the 
still than at the top, where a means of exit is provided 
for the distillate. 

For fractional distillation several of these stills are used, 
the tar and furnace gases passing through them successively 
in opposite directions.—T. F. It. 

Fkenoh Patents. 

Distillation, Continuous or otherwise, of Crude Petroleum , 
Tar Oils, ftc. A. von Grilling. Fr. l’at. 322,789, 
July 4, 1902. 

The still is connected with a plate dophlegmating column 
of special construction, dephlegmating condenser, and final 
condensers. A water injector controls and reduces the 
pressure at the top of the plate column, and, by its water 
spray condensing the volatile gases, prevents considerable 
loss; a vessel for the separation of the condensed .vapour 
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and tbe water is provided. The liquid of lower boiling 
point is removed from tbe base of tbe plate column, direct 
steam or a steam jacket being used at this point of beating. 

—J. W. II. 

Paraffin from Mineral Oils and Mineral Hydrocarbons; 

Extraction of -. Separation and Extraction of the 

Oxidation Products and Preparation of Lubricating 
Oils. L. Singer and K. Pauli. Fr. Pat. 322,986, July 
11, 1902. 

45be Eng.'Pat. 12,565 of 1902 ; this Journal, 1902, 1181. 

—C. S. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 


It melts at 28° C. Like dimethyl sulphate (see preceding 
abstract) it can be used for metbylation, as has been proved 
in experiments with the naphthols, pbenylacridine and 
3-acctamino-2-methyl-l .2-naphthacridine. 

When 2 - methyl - 3 - amino - 3 - dimethylaminophenazine 
(Toluylene Red) is boiled in nitrobenzene eolation with 
p-toluene sulphonic methyl ester and, after distilling oS 
the nitrobenzene in a current of steam, the liqnid is made 
alkulinu_with ammonia, and potassium nitrate added, green 
crystals J of triniethyldiaminopbenazonium methyl nitrate 
are deposited. These dissolve in water, giving a red 
solution. ' 

As diethyl sulphate is not easily available, and as p- 
toluene sulphonic chloride readily .gives the ethyl ester 
when treated with ethyl alcohol, this ethyl ester may very 
conveniently be used for ethylation purposes.—J. MeC. 


Dimethyl Sulphate as an Alkylating Agent; Application 
of -. P. I'llmaim. Annalen, 1903, 327, [ 1J, 101 


DimktiiyI. sulphate is very generally useful as an alkylating 
agent in place of methyl iodide. It is best prepared by 
allowing anhydrous methyl alcohol to flow slowly from a 
dropping funnel, provided with a long narrow stem, into 
chlorosnlphonic acid at -10' C. Thu temperature of the 
mixture must not rise above — 5° C. The methylsulphuriu 
acid is then distilled under diminished pressure, and the 
dimethyl sulphate washed with ice-wutcr. Great cure should 
be exercised in using this reageut, as the vapours from it are 
extremely poisonous. 

When primary amines are boiled with dimethyl sulphate, 
reaction takes place according to the equation— 

(CHbIjSO; * sRNIIj = HNHj.CHjIISO^ + RNIICH,. 

In ethereul solution aniline gives aniline methylsulphate 
and monomethylaniline j o- and p-toluidines react in the 
•sine way. In aqueous solution, aniline, the toluidinos, the 
xylidines, andmesidine readily give monomethyl derivatives, 
and the yield increases as the series is ascended. Ilinsberg’s 
method of metbylation by means of p-toluene sulphonic 
chloride and dimethyl sulphate, gives a good yield of mono- 
metbylaniliue. 


Triphcnylethanc ; Preparation of ( 1:1:1) -. 

M. Kuntze-Fecbner. lier., 36, [2], 472—475. 

TairitEMYi.ETiiANE (1:1: 1) euu be prepared by the* 
reaction of zinc methyl upon triphonyl-methyl bromide in 
benzene solution. The now body is formed in good yield, 
uud crystallises from alcohol in while needles melting at 
95° C. The triphenylethaue shows very great similarity 
with triphenylmethauo ; the nitro derivative obtained from it 
lms nearly the sttmc m. pt., and its reduction product gives 
also the same well-known Magenta reaction when burned 
on platinum foil. It can be distinguished by its crystalline 
form, which seems to be monoelinie, but especially by the 
behaviour of the nitro body with alcoholic potash, which 
does not produce the violet coloration of the trinitrotri- 
phenylmethunc. 

Oxidising ageuts, like permanganate of potash, chromic 
acid, or bromine, have no action. 

Nitric acid converts the triphenylethaue into a trinitro 
body ; in. pt. 200°—202° C. Reduction with tin and hydro¬ 
chloric acid yields a triamino body, which crystallises from 
alcohol in rose-coloured plates meltiDg at 191°—192‘ C. 

Experiments undertaken with zinc ethyl and cblorotri- 
phenyliuelliane gave, not a homologue of triplienyletpane, 
but simply triphcnvlmethane, ethvleue being separated. 

—K.N. 


Secondary and tertiary amines can also easily he 
methylated by dimethyl sulphate. Dimethyl-o-toluidiuc 
is converted into triinethyl-o-iolyl-ammoniuiii-nietliyl sul¬ 
phate. p-Dimetbylnminonzobenzeue in nitrobenzene solu¬ 
tion gives a trimethylaminoazobenzene salt, and diphenyl- 
amine gives mtthyldiphcuylaminc. 

With m-nitraniline it is easy to alkylate to the mono, 
methyl or dimethyl derivative, according to the quantity of 
dimethyl sulphate used and the temperature to which the 
mixture is heated. 

Phenols can be alkylated by dimethyl sulphate even more 
' easily than amines. The dihydtic phenols give a mixture 
of moDomethyl and dimethyl ethers. Pyrogallol gives 
pymgallol trimethyl ether, and noth naphthols can be almost 
quantitatively methylated by this process. 

The methyl ethers of aromatic sulphonic acids can be 
better prepared by heating the sodium suit of the sulphonic 
acid with dimethyl sulphate than by tbe action of methyl 
albohol on the sulphonic chloride. Dimethyl sulphate has 
also proved extremely useful in alkylating cyclic bases 
containing nitrogen, such as quinoliue, quinaldine, and 
pbenylacridine. 

2.3-Diaminophenazine gives, after boiling with dimethyl 
sulphate and treatment of the product with nitric acid, the 
nitrate of 2.3-diaminophenazonium methylate in the form of 
dark green needles, which dissolve in water with a red 
, colour. The alcoholic solution shows a greenish fluores¬ 
cence.—J. MeC. 

p-Toluene fjulphonic Esters as Alkylating Agents j Appli¬ 
cation of -. V. Ullmann and' It JWniier. Annalen, 

. 1908, 327, [1], 120—124. 

d-Toi.cen* sulphonic methyl ester is easily obtained byj 
-boiling methyl alcohol with p-toluede sulphonic chloride. 1 


m-Azvphewl. K. Elbs :tnd W. Kitsch. J. prakt. Chem., 
1903, 67, [a and 6], 265—273. 

Fok the preparation of m-diiiminoazobcuzene, commercial 
1 wi-nitrnniliue is recrystullised from 40 to 50 per cent, alcohol, 
and 40 grins, of it, dissolved in 400 c.e. of 96 per cent, 
alcohol to which an aqueous solution containing 3 grni«. of 
crystallised sodium acetate is added, is used as cathode 
liquid. The electrolytic reduction is carried out in a tall 
beaker, the bottom of which is covered with nickel wire 
gauze. A porous cell fits into the beaker so as to leave 
only u narrow annular space. A cylindrical nickel wire 
gauze cathode is used, whilst a bent lead plate is placed in 
the porous vessel as anode, the anode liquid being a eold 
saturated sodium carbonate solution. A current density- of 
1 to C amperes per sq. dcm. is used. After the electrolysis 
the cathode liquid is poured into another beaker, and, a 
current of air is blown through it for some minutesthen, 
on adding 500 c.e. of water, the »i-azoanilme is deposited. 
The current yield is about 90 per cent. 

By diazotising the m-azoaniline in dilute sulphuric acid 
solution, then boiling with dilute sulphuric acid, m-azophcnol 
(m dihydroxyazobcnzene) is formed. It enn be recrys- 
tallised fiom dilute alcohol. It forms brownish-yellow 
plates which melt at 205° C. It is soluble in alcohol, ether, 
acetone, or acetic acid, but almost insoluble in benzene or 
water. Alkalis dissolve it with a red colour, and it gives a 
soluble yellow barium suit. With acetic anhydride it gives 
diacetyl-m-azophenol, which crystallised in yellow needles 
and melts at 187° C. The Schotten-Baumannreaction leads 
to dibenzoyl-m-azophenol, which forms yellowish-brown 
plates and m9lts at 129° C. 

On uitming m-nzopheaol, or its diacetyl derivative, a 
nitro group enters the ortho position with respect to the 
azo group, and ihe para position with respdetto thehydipxyl 
group, Nitro-m-nzopbenob obtained/. »y ; nitrating! ft fens 
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phenol in acetic acid solution with nitric acid (sp.ftr, 048), 
crystallise* in hrown needle* which nrtlt at 205“ C. Jt 
forms an easily solahlfc yellow sodium salt. 

Diacetylnitrom-azophenol forms yellowish-brown plates 
which melt at 141“ C. It is insoluble in dilute alkali solu¬ 
tions, but when its alcoholic solution is boiled with potassium 
hydroxide, it is decomposed and nitro-m-azopbenol is formed. 

When nt-aaophenol is bdited with water and zinc dust, the 
eoloar disappears, and probably m-hydrazophenol is formed, 
but this has not been isolated, nt -Dihydroxybenzidine is 
formed when 1 grm. of m-azophenol is boiled with 40 c.c. 
of water and 6 grme. of zinc dust are gradually added. 
When this is boiled with acetic anhydride, tetracctyl-m- 
‘dihydroxybenzidine is formed, which melts at 128°. When 
m-dihydroxybenzidine hydrochloride is diazotised in sul¬ 
phuric acid solution, u diazo sulphate is obtained which 
couples with K-salt to a deep red dyestuff. The dyestuff is 
deposited as a dark reddish-brown powder on adding dilute 
hydrochloric acid. It is soluble in water, and in an alkaline 
bath it dyes unmordanted cotton bluish-violet, the colour 
changing to pure blue with hydrochloric acid. 

Nitro-m-azophenol, treated in the same way, gives m-di- 
hydroxyaminobenzidine which does not melt when heated 
to 310° C. The hydrochloride is easily soluble, and when 
diazotised it couples with ulkaline solution of K-salt, giving 
a red solution which dyes unmordanted cotton blue. 

—J. McC. 

* “ Resaeetein ,” C l( . Iff ) t : Constitution of Nencki and 

Sieber’s -. C. Billow, lier., 1903, 36, [4], 73'J — 

736. 

The resaeetein is bi-si preparod by heating a mixture of 
1 part of resorcinol, 2 parts of glacial acetic acid, uud 
3 parts of anhydrous zinc chloride to 160'' C. for two hours. 
When cold, the mixture is poured into a large volume of 
water, and a greenish resin deposits. The resin is washed 
with water, then dissolved in alcohol, and the solution 
added to dilute ammonia solution. By carefully making 
acid with dilate acetic acid, a mixture of resaeetein and 
acetofluorescein is separated. The latter is dissolved out 
by several small fractions of alcohol, urd the resaeetein is 
left as a solid substance. 

It dissolves in alkalis with a red colour ; with acids, it 
forms well-crystallised salts. On acetylation it gives a 
tri-acetyl derivative, Ci 6 U s 0 4 (Cj.II 3 0) 3 , which melts at 
229“ C. When the properties of resaeetein are compared 
with those of the 1.4-benzopyranol derivatives recently 
studied by the author (Ber.,1901 and 1902),a very striking 
similarity is observed, and it is deduced that resaaetein is 
2-(2'.4')-dihydroxyphenyl-4 -anhydromethyl - 7- hydroxy- 
1.4-benzopyrauol, formed according to the following 
equation from the resaeetophenone first produced ftom the 
resorcinol and acetic acid : — 


CH 
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OH 

| 
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II 
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■ “■The decomposition of resaeetein by alkali info resOteino 
aodfeeteetopbenone eon firing this view of Its constitution. 
" **»1 #i?etle' ! silllqr4nfih'’wifll tine 1 'chloride 

.^jplienswetein^.inobttin^d., In the formationof titis it i 
assumed thato-bydroxy- and ^fiyditO*yU6*tpihrtbo* or 
formed, and these, under the influenced? the Mnechiorfde 


condense to pbenaoetein or 2.(4')-hydroxy pheuol-4-an■ 
hydromethyl-1:4-benzopyranol. 

In the same way, orcinol gives “ orcacetem,” or 
2(2'.4'.6')-inetbyldihydroxy-4 -anhydtomethyl*3-methyl*7- 
hydroxy(l.4-benzopyranol),—J. Met'. 


rhcnoxazines j Nitro Derivation of -. Analogue of 

Luuth's Violet in the Series of the Oxazines. F. Kebr- 
mann und A. Saager. Ber., 36, [-]. 471V—184. 

The authors have prepared the hitherto unknown 3 :6-di- 
luniuoplienoxuziue. The dyestuff derived from this new 
substance is the analogue of Lauth's violet in the series of 
oxaziues, and is constituted as follows :— 


While the nitration of thiodiplictiylamine occurs easily, 
phenoxazine is mostly decomposed, yielding besides a small 
quantity of letrunitrophenoxsziae no difficulty, however, 
is experienced if the nitration is curried out with acetyl- 
phenoxnziue, which is converted almost entirely into 
acetyl-3:6-dinitrophcnoxazine, a little aectyltetranitro- 
phenoxazine being also formed. 

The separation of tho two substances can easily he 
effected by orystallising from benzene. The tetranitro 
body, being only slightly soluble, crystallises first, the 
mother liquors depositing, after concentration, the acetyl- 
dinitrophenoxazino in brownish-yellow needles, in. pt. 
192“ C. 

The free dinitrophenoxazine is obtained by treatment of 
the acetyl derivative with an alcoholic solution of caustic 
potash. It crystallises from aoetic acid in red needle* of 
no definite melting point and decomposing above 200“ C- 

Tbe reduction of the 3:6-dinitrophonox»zine can be 
effected with stannous chloride and hydrochloric acid in 
alcoholic solution. A colourless solution is obtained, which, 
when sufficiently concentrated, deposits a double compound 
of tin chloride and diaminopheuoxazinc. In order to 
prepare the dyestuff, this tin salt is decomposed with 
sulphuretted hydrogen, and the solution oxidised by means 
of a current of uir at a temperature of about 70“ (!. The 
solution finally obtained shows a bright red-violet colora¬ 
tion and a vivid red fluorescence. The chloride of the 
dyestuff is very soluble in water, and forms green needle*. 
Caustic soda decomposes the salts of tho dyestuff, precipi¬ 
tating the free oxazonium base, which is soluble in benzene, 
with a yellowish coloration. 

The new compound dyes mordanted eotton blue shades, 
which arc much redder than those obtained with f.auth’s 
violet. 

The tetranitro body above mentioned possesses the nitro 
groups in the 1 :3 : 6 :8 positions. It can be prepared by 
nitrating 3 :6-dinitro- or 1:3-dinitrophenoxaziae. As 
intermediate product, the latter yields 1:3:6-triuitro 
phenoxazine, which is converted afterwards into 1 :3 : 6:8- 
tetranitrophenoxizine. 

Both of these nitro derivatives form with caustic soda 
blue-coloured sodium suits, which are very solubio in water. 
The reduction and subsequent oxidation of the tetranitro- 
phenoxazine gives a dyestuff which dyes cottou similar 
shades to Man vein •, the trinitro body yields a red-violet 
dyestuff. The aqueous solutions of both dyestuffs show no 
fluorescence.—K. N. 


Purpurogallin; Formation of -, by the Electrolytic 

Oxidation of Pyroyallol. A. G. I’erkin and F. M. Perkin. 

Proo. Chem. Soc., 19, [262j, 08, 

The methods hitherto employed for the production of 
pncparogalliu give only a poor yield, but recent experi¬ 
ments made by. the authors on the electrolytic oxidation 
of pyrogallol have shown that,' in general, the quantity 
of purified product amounts to 87—45 per cent:v-of. the 
calculated amount. The purified substance, had-all .the 
properties of purpurogallin, and its acetyl derivative give. 
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on analysis, figure* which established its identity with this 
colouring matter. 

The composition of the electrolytic bath has been 
frequently varied, and recently a solution containing 
28 grins, of pyrogallol, 10 c.c. of normal sulphuric acid 
solution, and 60 gtms. of sodium sulphate in 500 c.c. of 
water has been found to be most effective. The best results 
hare been obtained by using a rapidly rotating anode of 
platinum-iridium and a cathode of lead or graphite. The 
current density was 4—6 amperes with an E.M.F. of 
8—10 volts. 

Anthranilie Acid; Sublimation nf -. II. Scheuermann. 

X X ., page 437. 

English Patents. 

Blue Colouring Matters containing Sulphur; Production 

of- . I. Levinstein, H. Levinstein, and Levinsteiu, 

Ltd., Manchester. Kng. Pat. 7871, April 4, 1902. 

Sulphide dyestuffs giving bright blue shades on unmor¬ 
danted cotton are obtained by heating p-hydroxy-m-chloro- 
p-amiuodiphenylamine with sodium sulphide and sulphur 
either at a high temperature or preferably in aqueous 
solution under a reflux condenser. The p-hydroxy-m- 
ohloro-p-uminodiphenylamine (1.1 )NHj.C 0 II 4 , Ml.C„EI a . 
01.011(1 .3.4) may be obtained by one of three methods :— 

(1) reducing the chloroiudophenol prepared by oxidising 
equimolecular proportions of o-chlorophenol and p-pheny- 
lenediamine in alkaline solution with sodium hypochlorite ; 

(2) heating together equimolecular proportions of o-chloro- 
p-aminophcnol hydrochloride and p-phenjlenediamine ; or 
(8) by boiling together in aqueous solution equimolecular 
proportions of p uitro-cldorobenzene o-sulphonic acid and 
o-chlnro-p-aminophenol in presence of two molecular pro¬ 
portions of sodium acetate and reducing the p-nitro-p- 
hydroxy-w-chloro-diphenylaminc o-sulphomc acid so formed 
to the corresponding amino compound having the formula 
(4.3.l)NH 4 .SO,H.Cyij.NH.C 0 H :i .01.011(1.3.4). This 
product is then heattd in an autoclave with dilute sulphuric 
acid for some hours, when it loses the sulphonic acid group. 
These two latter operations, reduction and hydrolysis, may¬ 
be performed in the reverse order. The new compound 
p - hydroxy - m-chloro - p - nminodiphenylamine crystallises 
from water in colourless short silky needles meltingat 153° 0., 
sparingly soluble in cold water and turning blue on exposure 
to air. The substance is also very sparingly soluble in 
alcohol, but it dissolves in cold dilute mineral acids, from 
which solution It can be precipitated by soda. The alkaline 
aqueous solution turns blue rapidly on exposure to air, the 
iudophcnol being precipitated in coppery indigo-blue flakes. 

—T. A. L. 

Monoformyl a,-Oj Naphthylenediamine-S , or S t -Monosul- \ 
phonic Acid; Production of——. F. Gaess, Freiburg, 
Germany. Eng. l'at. 8195, April 8, 1902. 

Ssh Fr. Pat. 320,203 J this Journal, 1903, 22.—T. A. L. 

Yellow and Orange■ Yellow and Bed Dyestuffs of the 
Acridinium Series [Acridine Dyestuff ]; Manufacture 
of ——. O. Imray. From Farbwerke vorm. Meister, 
Lucius und Brfluing, llbchst alMuir Eng. Pat. 9126, 
April 19, 1902. 

See Fr. Pat. 320,570 j this Journal, 1903, 23.—-T. A. L. 

Anthraquinone Series [Anthracene Dyestuff ] j Production 

of New Derivatives of the -. 11. E. Newton. From 

The Farbenfabriken vorm. F. Bayer and Co., Elberfeld. 
Eng. Pat. 9195, April 21, 1902. 

See Fr. Pat. 820,821 ; this Journal, 1903,141.—T. A. L. 

Green, or Greenish, Colouring Matters containing Sulphur 

[ Sulphide Dyestuff ] j Manufacture of - . G. W. 

Johnson. From Kalle and Co., Biefcrich-on-lthine. 
Eng. Pat. 9619, April 25, 1902. 

$eu Fr. Pat. 320,701 ; this Journal, 1903, 141.—T. A L. 


MelUtio or PyrameUitic Acids; Condensation Products 
Manufactured from -, and Derivatives of the Con¬ 

densation Products. O. Silberrad, Shooter* Hill, Kent.' 
Eng. Pat. 28,688, Dec. 27, 1902. 

Mellitic or pyromellitic acid is heated with phenols or 
derivatives of phenols, such as rcsoroinol or dimethyl-m- 
amino-phenol, with or without condensing agents. 

The halogen and nitro derivatives of the bodies are direct 
dyestuffs for animal fibres and readily yield lakes.— J. F. B. 

French Patents. 

Phrnylylycine - o - Carboxylic Acid [Indigo Dyestuffs ] j 

Manufacture of -. Cie. Pur. de Ooul. d’Aniline. 

Supplement, dated July 12, 1902, to Fr. Pat. 306,302, 
Dec. 15, 1900. 

EquiHoi.Kcci.Aii proportions of glycocoll and an alkali 
salt of o-chlorobenzoio acid are boiled together in presence 
of an alkali carbonate.—T. A. L. 

Mono- and Di-brom- and Mono- and Di-chlor-Indigo ; 

Manufacture of -. A. Kahtjen. Second Supplement, 

dated July 30, 1902, to Fr. Pat. 310,926, May la, 1901. 

Ixdiuo in the dry state or suspended in bisulphide or 
tetrachloride of carbon is treated with hydrobromic acid 
or bromine and chlorine iu the cold. See also Eng. Pat. 
21,010 of 1902 ; this Journal, 1903, 90.—T. A. L. 

Dry Indigo in Lumps; Manufacture of -. Badische 

Auiliu und Soda Fabrik. Supplement, dated June 11, 
1902, to Fr. Pat. 317,926, Jan. 20, 1902. 

The substances mentioned in the chief patent (this Journal, 
1902, 1391) for mixing with Indigo may be replaced 
wholly or in part by others such as sugar, molasses, 
j glycerin, glue, various farinas, insoluble sulphates, phos¬ 
phates, carbonates, or silicates, or laminaria powder. In 
the ease of the last mentioned, dry Indigo maybe employed 
and compressed with the laminaria powder alone or in 
combination with some other substance, the resulting lumps 
| disintegrating and yielding a thin paste when moistened 
with water.—T. A. L. 


Indigo Dyestuffs; Manufacture of Brominatcd 
Badische Anilin und Soda Fabrik. Fr. Pat. 322,864, 
July 7, 1902. 

iNbiao white, its homologues or analogues, is treated with 
bromine in presence of a neutral or acid solvent, the 
resulting product being a brominated Indigo.—T. A. L. 

Indigo from Indigofera; New Method for Obtaining — • 
C. Kurz. Fr. Pat. 823,086, Get. 27, 1902. 

The liquid obtained by macerating Indigofera plants is 
treated wiih tannin, which combines with the mdigotia 
contained in it. The resulting product on treating with 
soda or dilute sulphuric acid yields pure Indigo. — T. A. L. 

Dyestuff [Azo] Insoluble in Water ; Manufacture of a 

-;» from i» - Dinitro - p - dimethoxydiphenylmethane. 

Badische Anilin und Soda Fabrik. Fr. Pat. 322,985, 
July 11, 1902. 

DniirKODiMETucxYDifHENYLMETHANK obtained by the 
action of formaldehyde on o-nitranisol in presence of a 
condensing agent and probably having the formula— 

1.2.4.CH s O.NO,.C 6 H,.CHj.C 6 H 3 .NO,.OCH,.4.2.1 

gives on reduction the corresponding diamino compound. 
The product gives a very stable and easily soluble tetraio 
derivative, which readily combines with 0-naphthol either by 
itself or when padded op the fibre, giving. a bluish-red 
insoluble disaxo dyestuff. Used as a lake, the shade ia 
still more bluish.—T. A. L. 
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T —PREPARING. BLEACHING. DYEING. 
PRINTING AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Indigo; Determination of the Dyeing Value of—. 

W B. Bridgets J. Soc. Dyers and Colourists, 190.$, 19, 

[3], 63. . 

Thb author states that the percentage of indigotm and mdi- 
rubin in a sample of indigo, as indicated by the permanga¬ 
nate process, is not a true indication of the dyemg power 
of the sample. He has made comparative dyeiug tests with 
a large number of samples of various kinds of indigos, 
including paste, with the result that in no cases were the 
results obtained by tlm permanganate process fully con- 
tlrmed. In one experiment, comparative dyeiug tests were 
made with four samples of indigo, prepared in different 
factories but each costing the same price, and each contain¬ 
ing 60 per cent, of iudigot in and indirubin combined; the 
■deed patterns obtained, were all of different shades. A. !S. 

Raw Silk ; Adulteration of -, with Fat. It. Gnebm. 

harbor Zeit., 1903, 14, [»], 69. 

Tub author has recently examined several samples of raw 
silk which contained an unusually high proportion of fat. 
(.'or example, in 20 samples of Japanese tram, two contained 
up to H• 5 per cent of fat, whereas the normal percentage 
of fat is 0 036 —0-060. The addition of fat must be 
regarded as fraudulent weighting, and the author recom¬ 
mends, in all cases, a direct, determination of the fat by 
extraction with benzene or ether.—A. S. 


Silk ; Formation of Stains on -. It. Gnehm. Zeits.fur 

Farben- u. Toxtil-Chem., 1903, 2, [5], 92—95. 

The author points out that Sisley’s results (this Journal, 1902, 
1328) in the main confirm those previously obtained by him¬ 
self in conjunction with Both anl Thoniann (.this Journal, 
i 902, 968). Sisley, liowei er, stutes that the active chemical 
agent concerned is sodium chloride. The author spotted 
dyed fabrics with 2 per cent, and 15 per cent, solutions of 
common salt, 10 per cent, solutions of magnesium chloride 
and sulphate, and 10 per cent, solution of butyric acid, but 
could not obtain any formation of stains after storing for a 
long time. He then made experiments with a piece 
of dyed silk supplied him by Sisley. The remarkable 
result was that on the same specimen on which, in the 
hands of Sisley in Lyons, a 15 per cent, solution of 
sodium chloride produced a. reddish-brown stain after 
about four weeks, in the author’s hands in Zttrich, 
with the same reagent, no action could be observed after 
10 weeks. Similar conflicting results have been communi¬ 
cated to the author by other investigators. The author is 
unable to account for these differences, but he points out, 
as perhaps having some bearing on the matter, that most 
of the goods which show these stains have either been 
prepared or stored for some time in southern or hot 
countries. Cases are known, indeed, where pieces sent to 
a southern country became defective, whilst other pieces of 
the same material showed no dofects even after a longer 
period of time. 

The author still maintains that the root of the evil is to 
be found in the weighting, and especially in the excessive 
weighting, of the silk —A. S. 

Turkey-Red Oils on Cotton Tissues; Decomposition of 

-. H. von Niederh&usern. Bull Soc. Ind. Mulhouse, 

1902, 72, [Nov.], 389—394. 

Thb author confirms Driessen’s statement (this Journal, 
1902, 545) that the fatty matters, which result from the 
decomposition of sulpholeates, possess, in common with 
those produced in the native Indian process of oiling tissues, 
the property of strongly attracting and fixing alumina from 
unneutralised solutions of alum. The sodium and ammonium 
sulphoricincleates do not decompose to form fatty mordants 
even at a temperature of 10U° C., when the tissues prepared 
'with them are kept moist, but when these are dried, they 
do so rapidly and at relatively low temperatures. Oxygen 
and carbon dioxide gases hare no influence on sdeh decom- 


! position. A Turkey-red may be obtained by the following 
‘ short process:— (1) Oiling, which is effected better with 
I ammonium than with sodium sulphoricinoleate; (2) drying 
at the ordinary or a higher temperature; (3) washing i 
(4) immersion In a solution of alum at the ordinary tem- 
persture; (5) washing; (6) dyeing in a bath of alizarin 
without other addition; (7) washing. The usual operations 
of steaming, brightening, soaping, &e, are without any 
' useful effect on the colour. Operations (4), (5), and (6) 
may be combined in one by the employment, in the 
dve-bath, of aluminium compounds suitable for use in the 
single-bath method of dyeing. The red thus produced, is 
very fast to acids, hut is only moderately fust to alkalis and 
chlorine.—E. B. 

Aniline Black on Wool and Half -Wool and the Preliminary 
Treatment with Acids. F. lli-iss. Chem.-/eit., 1903, 
27, [20], 215-217. 

The author contests Schmid’s view (Chem.-Zeit., 1902, 26, 
245, 261, 271), that wool requires to be treated with 
chlorine before the application of Aniline Black so M to 
destroy the reducing power of the wool-fibre. Instead of 
treating with chlorine, it is advantageous to soak the wool 
in potassium permangnnate solution. This nots as an 
efficient oxidiser, and as manganese peroxide is deposited, 
this aids in the formation of the Aniline Black. In place 
of manganese peroxide, oxide of iron, .cupper, &c., may 
be employed. The wool, after washing, is treated in a bath 
containing 3 to 4 per cent, of sulphuric acid, to which 6 to 
7-5 per cent, of potassium permanganate is added gradually. 
The wool is then dried and immersed in a cold acid bath of 
aniline or aniline oil. The process may bo carried out iu 
one operation by using a bath of 80 to 100 grras. of aniline 
salt (hydrochloride, sulphate, tartrate, or lactate), 28 to 
34 grms. of sodium chlorate, 10 to 15 gruis. of tartaric acid, 

! 20 to 30 grms. of ammonium chloride, 30 to 40 grms. of 
! copper sulphide (or other oxygen-carrier), and 15 to 20 
grms. of glycerin in 1 litre. The wool, after dyeing and 
drying, has a greenish appearance ; it is oxidised for 14 to 
16 hours, then steamed, in presence of a little ammonia, for 
1 to 2 minutes. If these conditions are not adhered to a 
brownish-black is obtained, but when properly carried out 
the desirable blue on the black is obtained. 

The author claims priority over Bethmann for the pre¬ 
liminary treatment of the wool with sulphuric acid. It has 
been proved that wool not so treated does not take on the 
Aniline Black properly, but when the wool has been 
treated with sulphuric acid a good fast black is obtained. 

It is further claimed that the most rational process is to 
treat the wool with acid and an oxidising agent stmul- 

i . x _i!_l_1.. I,,. 1 f ntonlu ♦Vat* rtnrTTianarfLimtft 


treat me wool wiwi twm »nu ~ s —- 

taneously, and, particularly for half wools, the permanganate 
method is the best.—J. McC. 

Enoi.isii Patents. 

Artificial Horsehair; Method and Means of Treating 
Cocoanut and other Fibrous Material for the Manu¬ 
facture of -, and the like. C. N. Holmes, Clapham. 

Eng. Pat. 4379, Feb. 20, 1902. 

The cocoanut or other fibre, after boiling with dilute alkali 
(about 2 per cent, for caustic soda), is immersed in a bath 
approximately consisting of— 

Logwood extract. 30 lb. 

Sumach extract.. • 30 J". 

Persulphate of iron solution (about i$.l’. strength) W lb. 
Water. 

The temperature of the hath ia maintained for a few 
minutes at 100° to 150° F., and then allowed to fall, the 
fibre being lell in for 6 to 12 hours, after which it is hydro- 
extracted and dried at about 150° F. It is now teased 
and combed, and then passed through a bath containing 

Glue. SO lb. 

Water Black (Water N'igrosinc). 10,000 grains. 

Acetic acid. »!”“*• 

Oleic acid. Jpiut. 

Water. «"<»“«• 

The fibre is immersed for a few minutes at 80° to 100° 
when it is drained and dried.—T. F. B. 
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Mercerising Cotton Yams in Hank Form, applicable also 
Jar Dyeing, Bleaching, Drying, and otherwise Treating 
such Yarn or Yarns of other Fibrous Material by 
Analogous Processes / Apparatus for ■■■ — -. T. Pratt, 
Sbipley. Eng. Pat. 83,181, Nov.16, lyoj. 

Thk maolrine contains a red for carrying the yarn, consist, 
ing of two rollers, which cun be rotated at will, and oan 
also be moved horizontally away from or close to each other 
so as to modify the tension of the yarn. A device is 
provided to cover the reel, or portions of it, if necessary; 
it can ha hermetically sealed, and is provided with inlet and 
.outlet tot the liquids in use. 

A means of removing the yarn mechanically is also 
indicated.—T. I<\ I). 

Colton Fabric; Treatment of -, for Imparting a Silh- 

or Wool-lihe Appearance thereto. I'., Kdlich, Triebcs, 
. Germany. Eng. Pat. 894, Jan. 13, 1903. 

, The yam to be treated, is stretched before mercerising to 
that excess of width which it will lose in the hath. Whilst 
still stretched it is mercerised in the usual way, and is sub¬ 
sequently subjected to powerful pressure perpendicular to 
its surfaces, and at the same time conducted over heated 
jmetal cylinders. It is now again stretched to the original 
.excess of width, and caused to travel over a long path 
while still impregnated with lye and stretched. It is finally 
glased, squeezed out, and dried. 

. The machine for carrying out this process consists of an 
ordinary stretching. machine immediately before the mer¬ 
cerising bath. The yarn is afterwards pressed by passing 
between metal rollers, one of which is heated, then to a 
.second stretching machine, and finally to the washing 
apparatus.—-T. F. 11. 

Fulling or Millinq, and Dyeing and Scouring of Woollen 
Fabrics. U. j. Haddnu, Loudon. From A. Elosegui, 
, Tolosa, Spain. Kng. Pat. 371, .Tan. 6, 1903. 

The operations of “ fulling ” and dyeing the wool are 
performed simultaneously in a fulling trough, or a dyeing 
machine if this bo adapted to fulling. 

The process may consist of three stages— 

(1) Preliminary fulling; 

(3) Scouring and continuation of fulling ; 

(8) Dyeing and completion of fulling. 

Or it may be modified to suit treatment required, the 
drying and fulling in all cases being carried out simul¬ 
taneously.—T. E. B. 

Black Shades on Wool s Frocess for Obtaining Fast —— 

• H. E. Newton, London. From Farbenfabr. vorm. F. 
Bayer and Co., Elberfeld, Kog. Fat. 18,139, Aug. 18, 
1902. 

Wool,, dyed with certain azo dyestuffs, is treated with 
chromium compounds which react as oxidising agents. 

,'j The dyestuffs to be used, arc obtained by combining the 
dlazo compounds of n-aminophenol sulphonic acids, amino- 
hydroxybenzoic acids, or aminohydroxybenzylsulphonie 
acids (containing the hydroxyl and amino groups in ortho 
position to each other) or their derivatives, with certain 
dihydroxynaphthalenes oraminonaphthols, viz., 1 — V, 1—2, 
2—8', dihydroxynaphthalenes l—4', 1—2', 2—S', 2 —1', a, 
amioonaphthols or the monosulpbonic acids of dihydroxy - 
nafihthalene, and 1—4', and 1—2' amino-naphthols. 

As an example of tha process:—The wool is immersed 
in a hath containing 3—6 per cent, of sulphuric acid, 10 per 
cent, of Glauber’s sslt, and 6 per cent, of the dyestuff, made 
J>y combining diazotised orthoaminophenol-p-sulphonic acid 
with 1—4'-dihydroxynaphthalene. The bath is brought 
siowly to the boil and boiled for 45 mimites. 

The reddish-violet Shade thus obtained, is changed to a 
deep blank by boiling for half an hour in a bath containing 
8 to 4 per cent, of potassium bichromate and 3 to 6 per 
•cent of sulphuric acid.—T, F. B. 

Colour Effects .on Embroidery ffFroduction of -. 

•C. R. Eiobhorn,. Plauen, Germany. Eng. Pet. 24,964, 
Nov. lg, 1808. ... 

This invention coiuuita in the ' production ,&f ; two-eolouted 
embroidery with 'shuttle 6tttbroid#y machines. These 


' coloured effects are obtained by touching those parts of 
the fabric, where the effects are to be produced,' with 
bleaching agents (chlorine for example), which attack the 
colours.—E. N« 

Dyeiny and Printing in Aniline Black. F. Cleff, Barmen- 
Bittcrhausen, Germany. Eng. Pat. 28,142, Dee. 20, 1902. 

A mixture of formic acid and aniline is employed instead 
of the aniline hydrochloride usually employed as the basis 
I for forming Aniline Black. 

For instance, a bath for woven silk and cotton fabric 
may consist of 40 grms. of potassium chlorate, 25 grms. of 
copper nitrate, and 20 grms. of ealamuioniac, dissolved in 
700 grms. of water. To this is added 100 grms. of aniline 
and 200 grms. of formic acid (26 per cent.). 

For printing, 25 grms. of copper nitrate dissolved in 
15 grms. of water, 100 grms. of aniline, and 200 grmz. of 
formic acid (26 per cent.) are added to a mixture of 
120 grms. of wheaten starch, 50 grms. of dextrin, and 
45 grms. of sodium chlorate. 

The printing and steaming are carried out as usual. 

Wool is stated to require a preliminary treatment with 
chloride of lime, potassium permanganate, See. —T. F. B. 

United States Patents.' 

Fabrics ; Process of Manufacturing -. A. Oesterheld, 

Germany. U.S. Pat. 722,246, March lo, 1903. 

A EAiiRio of alternate layers of fibre and adhesive sub¬ 
stance is manufactured by covering an endless band with 
adhesive material, blowing fibres in all directions thereover 
by means of a blast of warm air, slowly drawing the same 
through an air chamber to successively dry each layer of 
'material, then calendering the material thus formed, and 
applying strong pressure. The material is sprayed again 
with adhesive, a further layer of the fibre is applied, and 
the whole subjected to pressure.— E. N. 

Dyeing Machine. J. A. Willard, Assignor to The Vacuum 

Dyeing Machine Co., Chattanooga, Tenn. U.S. Pat. 

721,630, Feb. 24, 1903. 

Wake yarns are passed in the form of separate threads in 
a continuous mauuer around fluted, tubular, perforated 
rollers, mounted parallel to one another in a tank, where 
they are dyed by the admission of dye liquor to them 
through the perforations in the parts of the rollers with 
which they are in contact.—E. B. 

1 V in ting Cotton ; Process of -. F. Schaab, Trier, 

Germany. U.S. Pat. 722,050, Mar. 3, 1903, 

The fabric, after being printed with a resist containing 
metallic salts, is sprayed with a solution of an alkali 
carbonate, dried, and dyed with a sulphur dyestuff. It is 
subsequently dyed with indigo in an alkaline bath, with or 
without a final treatment with a bichromate solution. 

—T. F. B. 

French Patents. 

Itamie; Process of Retting -, with Sea Water. E. 

Depetro. Addition, dated May 14, 1902, to Fr. Pat. 

317,501, Nov. 23, 1901. 

A supplementary patent referring to the employment of 
solutions of salts of approximately the same composition as 
sea water, or of that of sea water concentrated by evapora¬ 
tion, in effecting the retting of ramie and similar fibres (see 
U.S. Pat. 707,907 ; this Journal, 1902, 1183).—E. B. 

Yarns in Banks; Machine for Dyeing -. E. Dittmar. 

Addition, dated Aug. 9, 1902, to ' Fr. l’at; 315,658, 

Nov. 6, 1901. (See this Journal, 191)2, 547.) 1 
(1) IN the framework of the machine, the corner uprjgfits 
are extended some distance below the lower, movable, part 
of the frame and are bound together by oross stay^., J.he 
frame is thus rendered more rigid, and can consfqupntIv.be 
constructed of larger dimensions, enabling larger quantities 
[ of. .yarn to be. dyed at a time, (jj Instead bt wbqden 
Bank-earning rods,- bmMm ’ iaritMi'#.!'lHUn|er 
sleeves Is used.—E. B. ' ■ .<•... 
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Textile Fibres r Apparatus for Dyeing -——. H. Horsier, 
Fr. Pat. 328,003, July 12,1902. 

Tub textile materials to be dyed are enclosed between the 
false top and bottom of n tank. Below the false bottom a 
space is left fof the reception of dye liquors, after these 
have passed downward* through the tank. The liquors 
then pas* outwards through one or more pipes to the same 
number of vertical conduits, up which they are driven by 
steaut jets. At the top of the conduits they overflow into 
gutters placed a little distance above the false top of the i 
tank and are thus conveyed hack into the tank. When the I 
tank aud conduits are full of liquor, very little steam, it U I 
stated, is required to effect a circulation.—E. B. ! 

Developing Dyeings from Sulphur Dyestuffs. Actien- j 
Gosellschaft fur Anilin Fabrikation. Addition, dated [ 
July 22, 1902, to Fr. Pat. 321,052, May 31, 1902. (See ! 
this Journal, 1903, 295.) 

Bibi’lpjiitbn, free Rulphurous acid, and sulphites in ad- | 
mixture with small quantities of copper or sine salts, e.g., 
sodium sulphite and zinc chloride, sodium sulphite and 
copper bisulphite, sodium sulphite and sodium zincate, are 
employed in the some manner ns neutral sulphites to effect 
the oxidation of dyeings from sulphur dyestuffs, such as 
Sulphur Black T extra, which are converted into blues by 
such action.—E. B. 

Printing Sulphur Dyestuffs, Process of -Chem. Fab. 

Vorm. Wciler-ter Meer. Addition (second), dated dune 1 
20, 1902, to Fr. Pat. 322,117, June 9, 1902. I 

A HVOKOscoi’K. agent, e.g., glycerin or glucose, is added to 
the priuting mixture already described (see U.S. 1‘at. i 
708,429 ; this Journal, 1902, 1231).—li. B. 

Indigo ; Application in Dyeing and Printing of the Product 

obtained l>y Precipitating Iteduced --, with Tannin. 

C. Ktirz. Fr. l’at. 323,035, July 17, 1902. 

Thk fact that indigo-white forms a compound with tannic 
acid is made use of in calico printing both directly (1), the 
tannin indigo compound bring in this case mixed with a 
suitable thickening agent, and printed/the printed tissue 
being then dried, steamed, passed through a bath of tartar 
emetic, soaped, rinsed and dried ; and indirectly (2), in the 
production of white and coloured resists under Indigo, 
when a mixture containing taunic acid, with basic dyestuffs 
for coloured resists, is printed, the printed tissue dried, 
steamed, and either dyed in the. vat as usual with Indigo, 
or padded with an Indigo printing mixture. (See this 
Journal 1902, 545.)—E. B. 

YI.—COLOURING WOOD, PAPER, 
LEATHER, Etc. 

Dyeing Leather. P. Kauschke. Collegium, 48, 

March 7, 1903. 

.Thk advantages possessed by coal-tar dyestuff* iu then- 
application to leather are, (1) that they require no mor¬ 
dants, and therefore, owing to the absence of injurious 
metallic salts, there is no liability to deterioration of the 
leather. (2) They are easy of application, and (3) No 
difficulties are experienced with regard' to the varied con¬ 
centration of the dye-bath, as is the case when employing 
natural dyestuffs. 

: In dyeing blacks on bark-tanned leather, basis dyestuffs 
are most useful, though several of the “ acid” dyestuffs 
may be employed, such as Naphthylamine Black. 

,In applying Chrome Leather Black C to leather, the 
skin* are drat prepared by brushing over with an alkaline 
" fat Bqttsir ” abd-ate then dyed in the drum at a temperature 
of 80* 0.j adding-a suitable amount of acetio a-;*! to the 
dyebath after the dyestuff has completely penetrated the 
leather; anp eontineing the dramming until,the good* are 
» f 4 Mnok fiif necessary, a Small amount of Nadhthoi Blue! 
‘sM® -ttr otdrr to acoontaete the hktak produora, 

»<v» . .+rVLQ,iU j 
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; tlL-AdlDS, ALKALIS. AND SALTS. 

Sodium Hydroxide; Electrolysis of Fused ■ « .si 
11. Lorenz. XL A., page 424. - 
Sodium Carbonate j Decomposition of Dissolved ——into 
Carbon Diotide anti Sodium Hydroxide. F. W. KjLster 
and M. GrOterS. Bet". 36 ? [4J, 748—732. 

Nouwxl sodiuai cilrbohate sbfution ivas boiled iu a vessel 
provided with u reflux jondenser (of silver), aud a stream 
of electrolytic gas wu4 passed through' tile apparatus; 
the issuing gas was pasJei) through a measured quantity of 
baryta-water of known ktreugth.und the amount of barium 
carbonate formed, tvas determined by back - titration. 
After 38 hours' boiling, 83-8 per cent, of the sodium iu the 
solution existed as carbonate, 16-2 per cent, as hydroxide. 
The rate of evolution of carbon dioxido steadily diminished 
as the proportion of sodium hydroxido increased, but 
solutions containing 40 per cent, and 60 per cent, of their 
sodium as hydroxide still gave off carbon dioxide when 
boiled, and extrapolation of the curve of results seemed to 
indicate that ultimately complete deoompositioa of the car¬ 
bonate would occur. Further experimeuts ut 90° C., in 
which the volume of the evolved carbon dioxide was 
compared with that of the electrolytic gas iu which it was 
diffused, showed that the pressure of the carbon dioxide 
evolved at that temperature from normal sodium carbonate 
solution (during 358 hours, the evolution-rate being practi¬ 
cally uniform and the carbonate ultimately reduced to 98-3 
per cent, of its origiual amount), was 0-055 mm. of meroury- 
eolumn, while that of the gas from a normal solution, 90 per 
cent, of which was carbonate aud 10 per cent, hydroxide, 
was 0 -019 mm. That sodium carbonate solutions boiled in 
the sir do not lose carbon dioxide, but rather absorb it to 
form bicarbonate, is clearly due to the fact that the pressure 
of the atmospheric carbon dioxide is so much greater than 
the dissociation-pressure of sodium carbonate. The obser¬ 
vation of Leighton (Chem. News, 87, 64) that boiler feed- 
waters containing sodium carbonate show the presence of 
hydroxide after long boiling, and thus accelerate corrosion, 
finds its explanation in these facts.—J. T. D. 

Alkali Chloride Solutions; Theory of the Electrolysis of 

-. F. Foerstcr and K. Mailer. Zeits. f. Eloktrochem., 

1903, 9, [9], 171—185; and [10], 195-208; 

Fiiom time to time the authors, among Others, have con¬ 
tributed to the elaboration of a theory to explain the 
electrolysis of alkali chloride solutions. (See this Journal, 
1899, 690; 1899, 830: and 1899, 1028, Use.) The experi¬ 
ments are described in detail in the present communication, 
and the authors claim that their theory is capable of ex¬ 
plaining the more important technical applications of alkali 
chloride electrolysis, viz., the manufacture of bleaching 
liquors and chlorates, and the processes involving the use of 
a diaphragm and of an inverted bell. 

The theory, which refers principally to the phenomena 
taking place in the neighbourhood of the anode, is now 
summarised as follows :— 

I. During the electrolysis of solutions containing chlorine 
ions, these ions are set free at the anode as free chlorine— 

*CF + CF + 2©-*0lj. 

II. In addition to this, bypochlorous acid and hypo¬ 
chlorite are formed at the anode, either as primary products, 
according to the equations— 

CF -t- OH' + 2£ -» HOC), and 
CF + 20H' + 2£ -* CIO' r HjO, 
or, by the action of free chlorine on hydroxyl ions preseat 
in the neighbourhood of the anode, thereby giving rise to 
the balanced actions— 

Cl, 4- OH' ^ HOC1 + CF, and 

hoci -t oE'jt cio' + h,o. 

Any. increase in the ratjo OH'/CF ft (he anode, *«.,-nny 
. increase, in the alkalinity or dilation of the #6lu4ion*)|jU 
. therefore cause a greater production of hypochlorite;.. , n 4, f 

* The symbol 0, is employed to denote one positive uidjLoI 
trouhimikal fusntfty of electricity; *■,.. tf/,540-eoulorSbx; eS the 
* quantity of electricity associated with oatuntrabsoS gr ain t ste a vl 
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III. Betides the formation at hypochlorite in this way at 
the anode, there it alto the production of tbit mbttance in 
the body of the electrolyte by the interaction of free alkali 
and chlorine. 

IV. 8ince the hypochlorite ion, CIO’, it more easily 
discharged than the chlorine ion, Cl', and since by its 
discharge it it destroyed, it follows that the hypochlorite 
formed in the immediate vicinity of the anode it incapable 
of finding its way, to any appreciable extent, into the main 
body of the eleotrolyte. The farther its formation from 
the anode, however, the greater is its chance of remaining 
in the electrolyte j but the possibility of its existence in a 
chloride solution, traversed by a current, is in any case 
strictly limited. 

V. Chlorate, or chloric acid, is produced from previously 
formed hypochlorite, CIO', in one or other of two ways, 
viz., either as a primary product at the anode, thus— 

tiCIO' + 3H..0 + 6 0 -*2CK),' + 4C1' + f,H' + 30, 

or, as a secondary product in the main body of the electro¬ 
lyte, thus— 

CIO' + 2HCIO = CIO/ + 2H- + SCI'. 

VI. The anodic formation of chlorate always takes place 
with the simnltaneous evolution of oxygen. As a necessary- 
condition for its production there must be a certain CIO' 
concentration corresponding to the given anode potential 
due to the concentration of the chloride, the alkalinity of 
the solution, and tbe nature of the electrodes, 

VII. For a definite potential a sufficiency of CIO' ions 
can be obtained either directly nt the anode by increasing 
the alkalinity, by diluting the solution, or by adding dilute 
hydrochloric acid, or indirectly from the hypochlorite in 
the main body of the electroly te, e.y., in the ease of strong 
neutral solutions. In the first instance, chlorate is formed 
from the very commencement of tbe electrolysis, while in 
the second case it can only be produced after the electrolysis 
has been in operation for a certain time. 

VIII. In strongly alkaline, neutral, or acid, very dilute 
chloride solutions, evolution of oxygen occurs at the anode 
both by the discharge of CIO' and of Oil' ions. 

IX. The secondary formation of chlorate takes place 
without the evolution of oxygen. This occurs to a great 
extent when hypochlorous acid and hypochloiite can exist 
together in a large body of the electrolyte, that is to say, 
when the chloride solution is slightly Bciilified. 

These theoretical views arc based on the following more 
important facts, viz .:— 

1. During the eleotrolysis of strong hydrochloric acid, 
free ohlorine and only very minute quantities of oxygeu 
are evolved. 

2. With increasing dilution of the hydrochloric acid, the 
amount of oxygen evolved, increases, and at tho same 
time chloric acid (and from this perchloric acid) is formed. 

3. In neutral alkali chloride solutions, the electrolyte in 
the vicinity of the anode becomes saturated with chlorine, 
whioh Is developed at the commencement of the electrolysis. 

4. In hydrochloric acid, as in neutral chloride solution, 
the anode potential necessary for rapid electrolysis is at 
least as great as that required for the electrolysis of chlorine- 
Sftturated solutions with an unattnckable electrode. 

3. In practice, this lowest value of the anode potential 
is approached closely only when black platinised anodes are 
employed, and may exceed it by 0-56 volt aud more if the 
anodes be polished. 

6. Where free admixture of the cathode and anode 
liquors is possible, hypochlorite, as well as hypochlorous 
acid, is formed from neutral solutions in the neighbourhood 
of the anode. The concentration of the hypochlorite goes 
on increasing np to a certain point, and then remains 
constant, when oxygen is evolved at the anode, while the 
current is utilised in forming chlorate. 

7. The production of hypochlorite and the commence¬ 
ment of the formation of chlordtfe, produce no noticeable 
change in potential in the case of a platinised anode, 
provided that the current density is not too great. 

8. The concentration of the hypochlorite whioh is 
reached in neutral alkali chloride solutions, is higher the 


greater the current deusity, the stronger the solution, and 
the lower its temperature. 

ll. More hypochlorite is formed with a platinised than 
with a polished anode. 

10. The evolution of oxygen at the auode and the corre¬ 
sponding eurrent yield of ehlorate is scarcely affected by 
the conditions of expeiiment, provided the neutral chloride 
solution is not too dilute. In general, the anodic evolution 
of oxygen represents about one-third, and the formation of 
chlorate about two-thirds of the work of the current. 

11. The evolution of oxygen is, however, diminished if 
hy pochlorite be reduced at the cathode or if it be converted 
by secondary reactions within the electrolyte into chlorate. 

12. In very dilute chloride solutions the anodic evolution 
of oxygen may represent considerably- more than one-tbird 
of the work of the current. 

13. In the event of carbon anodes being employed, this 
means the electrolysis of very dilute ehloride solutions 
within the pores of the anode. 

14. When the alkali produeedat the cathode, is maintained 
separate from the anode liquor, then along with the chlorine 
formed at the anode there are produced either traces, or 
considerable quantities, of oxygen, depending on whether 
the electrolyte be concentrated or dilute. Corresponding to 
this, hydrochloric acid is produced aud chlorate is formed. 

1.3. When, as in the case of diaphragm processes, a 
limited amount of ulkali enters the anode compartment, 
hypochlorous acid is formed as well as the chlorine which 
is evolved. 

16. Slight acidification of the chloride solution (as by 
tho addition of hydrochloric acid, bicarhonatcs, bichromate, 
or by the production of a lime or magnesia diaphragm on 
the cathode, when the electrolyte contains calcium or 
magnesium chloride) gives rise to the secondary production 
of chlorate, diminishes the concentration of the hypo¬ 
chlorite which may ultimately be reached, suppresses the 
anodic evolution of oxygen, and increases the yield of 
chlorate. 

17. After electrolysis has proceeded for sometime in a 
neutral solution, the addition of acid causes au almost 
theoretical current yield of chlorate when platinised anodes 
are employed. 

18. The addition of alkali to tbe chloride solution 
diminishes the maximum obtainable concentration of 
hypochlorite. 

19. In strongly alkaline ulkali chloride solutions the 
anode potential is conditioned by the potential required for 
the anodic evolution of oxygen from the alkali hydroxide, 
which rises considerably during the progress of the elec¬ 
trolysis. 

20. In the case of normal alkali solutions the lowest 
potemial requited for the evolution of oxygen produces 
traces of hypochlorite from the chloride present. 

21. The higher the increase in the auode potential, the 
greater is the amount of chloride electrolysis in a solution 
containing normal alkali, and the greater is the amount of 
chlorate formed from the commencement, while the pro¬ 
duction of hypochlorite is less.—J. S. 

Potassium Iodide; Electrolysis of Solution of -. 

F. Foerster and K. Gyr. Zeits. f. Elektrochem.,9, [11], 

215—226. 

Thk results of this research are summarised as follows:— 
1. While a neutral normal solution of potassium iodide 
needs, according to Nernst, a minimum anode-potential of 
O’52 volt, a lower value is sufficient in the presenee of 
alkali. 2. The primary result of the electrolysis of potas¬ 
sium iodide, at the anode, is iodine. In alkaline solution 
there appear also at the anode, possibly also as the resnlt 
of primary reaction, hypoiodous acid and bypoiodite. 8. In 
neutral solution, small amounts of free iodine and alkali, in 
equilibrium with hypoiodous acid, remain throughout and 
after the electrolysis; but most of the hypoiodous acid 
originally formed is converted into iodate. 4. In alkaline 
solution the hypoiodite is more stable, but is converted with 
increasing rapidity as its concentration increases, into iodate, 
chiefly, if not entirely, through secondary reactions. 3. As 
tbe result of this, the concentration of the hypoiodite 
reaches a limit, conditioned by the current strength, tem- 
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peiatura, iodide- and alkali-oontent of the eolation, &c. 
When this limit is reached, farther electrolysis yields only 
iodate. ft. In very dilate alkaline solutions, especially with 
a smooth anode, oxygen is also liberated, in quantity in¬ 
creasing as the iodide-concentration decreases, and (for 
constant iodide-concentration) os the alkalinity increases 
and the current-density and temperature rite. 7. Periodate 
is formed, if at all, only in very minute quantity. 

For the electrolytic preparation of iodates, the following 
conditions should be observed : —The iodide solution should 
be at least of normal strength, if possible stronger; it 
should be made about semi-normal with free alkali, and 
0-2 grm. of potassium chromate should bo added per 
100 c.c. The anode, of platinum foil, should hang between 
the two platinum wire-trellis cathodes, distant 1*5—2 cm. 
on either side, the three electrodes being a few cm. from 
tbe bottom of the vessel. Electrolysis should goon, with 
a current density of about 0-01 ampere per sq. cm., the 
liquid being constantly stirred, till the potential at the 
binding screws exceeds 2 volts, and oxygen is freely 
evolved. Then the iodate is removed from the solution, 
which can be used again to dissolve more iodide. To get 
the best yield from a given amount of iodide, the operation 
should be carried on till about 10 per cent, more than the 
theoretically necessary current is being used.—J. T. 1). 

Sodium Sulphate; Properties of the Solution of -. 

C. Marie and K. Marquis. Comptes rend., 136, [11], 

684—685. 


acetio acid is then quickly added, after which the oupront 
acetate is soon precipitated in white, acicular crystals. It 
oxidises quickly in tbe air, yielding a basic cupric acetate, and 
water partially decomposes it iuto cuprous oxide and aoette 
acid. Ammoniacal cuprous sulphate, CujS(> 4 . 4NH„ is 
i prepared by the reduction of eopper hydrocarbonate in 
ammonia solution by hydroxylamine sulphate, all the opera¬ 
tions being carried out in an atmosphere of pure hydrogen; 
it is decomposed by water.—T. H. 1’. 

Aluminium; Sulphates of -, (>. Schmatolla. 

Zeits. angew. Chern., 16 , [9], 202—205. 

It is well known that the precipitates formed in aluminium 
sulphate solutions by tho action of alkali hydroxides or 
carhomites always retain sulphuric add. The author has 
shown that there is a series of these substances, and has 
obtained the following, the composition of which he has 
ascertained both by gravimetric analysis aud by alkalimotric 
titration ;—AI.j 0 3 (S0 3 )|, by action of calcium carbonate, 
cold. A1 4 Oj(SOj)j, by uctiou of caustic alkalis, cold. 
AIjOjCSO,)^, by action of ammoniacal ammonium salts, 
cold. Al,0 s (S0j) ,, by action of caustic alkalis, boiling. 
AM>a(SOj) e, by action of strongly ammoniacal ammo¬ 
nium salts on very dilute aluminium sulphate solution. 

The presence of ammonium sulphate appears to be the 
factor which prevents the complete decomposition of alu¬ 
minium sulphate by ammonia; for though the salts obtained 
as above are perfectly stable when washed on the filter with 


The author has determined the solubility of sodium chloride 
at different temperatures in a solution of sodium sulphate 
so dilute as to remain unsaturated (with sodium sulphate), 
even in presence of the salt with a common ion, at all 
the temperatures employed. From 14'8' to 34 • 8° C. 
(between which points the dissociation of the salt 
Xn a S() 4 . IOIIjU occurs) the curve of solubility of the sodium 
chloride was absolutely continuous. Had there been at 
any point a liberation of 10lf 2 O due to the dissociation of 
the crystallised salt in solution, the increased amount of 
sodium chloride dissolved, would have indicated it. The 
conclusion is that when a crystallised salt exists in solution 
the crystallisation water does not form an integral part of 
the molecule of the dissolved salt.—J. T. D. 

Cuprous Sulphate; Note on -. A. Joannis. 

Comptes rend., 1903, 136, [10], 615. 

Is a previous note (Comptes rend., 125, 948), the existence 
in solution of a combination of carbon monoxide with 
cuprous sulphate was pointed out. The peculiarity of this 
solution is that it dissociates into cflpric sulphate and copper, 
a film of the metal being formed on the surface of the liquid. 

By evaporating the solution in an atmosphere of carbon 
monoxide, tbe author has obtained small white crystals, 
efflorescent and very unstable in air, which, on analysis, 
correspond with tho formula, Cu,St) 4 , 2CO, H»0. This 
compound gives off all its carbon monoxide on gently heat¬ 
ing in vacuo. From the fact of the decomposition of this 
body into cupric sulphate and copper, the uuthor concludes 
that cuprous sulphate cannot exist by itself at ordinary 
temperatures, but it does exist in combination with carbon 
monoxide, as with ammonia. 

Carbon monoxide was found to reduce cupric solutions 
much more rapidly in the presence of ammonia, carbon 
dioxide being formed. 

Where no ammonia was present, carbon monoxide was 
feund to deeolorise solutions of copper nitrate, formate, and 
acetate in presence of metallic copper.—T. F. B. 

Copper Salts; Products of the Reduction of — , by 

Means of Hydroxylamine. E. Pochard. Comptes rend., 

1903,136, [8], 504—506. 

The redaction, in ammoniacal solution, of copper salts by 
hydroxylamine has been used by the author as a means of 
preparing cuprous compounds of oxygenated acids, two of 
which be now describes. 

Cuprous acetate, (CH a COj) s Cn„ is prepared by adding, 
drop by drop, hydroxylamine sulphate to a bot mixture of 
ammoniacal cupric acetate with a large excess of ammo¬ 
nium acetate, until the liquid is deoolorited; excess of 


water free from ammonia, the addition of ammonia to the 
thoroughly washed precipitate determines its decomposition, 
with formation of ammonium sulphate and pure aluminium 
hydroxide. 

When lead acetate is added to aluminium sulphate solu¬ 
tion till no further precipitate forms, the Altered aluminium 
acetate solution contains no lead, but always some sulphate, 
which can be precipitated by barium acetate; tho amount 
of this sulphate corresponds with a salt nearer in composi¬ 
tion than the lowest of those on the foregoing list to 
aluminium hydroxide. 

The suit AljOjfSOj) ^ dissolves in a quantity of acetic 
acid so small that the compound formed, still has a basic 
formula. If to this soltitiou calcium acetate be added, no 
decomposition of the salt occurs, for no precipitation of 
calcium sulphate occurs, though addition of a drop of free 
sulphuric acid causes immediate formation of precipitate. 
If the amount of acetic acid used to dissolve the salt, how¬ 
ever, be greater than that needed to form normal aluminium 
acetate, the addition of calcium acetate causes a gradual 
precipitation of calcium sulphate. Here, apparently, tho 
salt AljO 3 (S0 a ) > remains in solution. 

Aluminium acetate solution was prepared from definite 
amounts of aluminium sulphate, calcium carbonate, and 
acetio acid, according to tho directions of the German 
Pharmacopoeia. Analyses of the solution showed that it 
contained sulphuric acid (in addition to the small quantity 
present us dissolved calcium sulphate) enough to form 
AljOjfSO)), with the whole of the alumiua present; and 
the solution yielded with ammonia a hydroxide containing 
sulphuric acid. These reactions show that the incomplete 
decomposition of aluminium sulphate does not do vend on 
the insolubility of the aluminium compound produced, but 
that its cause is to be looked for in the molecular structure 
of aluminium sulphate itself. This the author considers to 
be AI 2 0 3 .(S0 3 ).(S0 3 ) 2 , which furnishes, by separation of 
(S0 3 ) 2 , the substance Al s ( ) 3 (S0 3 ). But this in turn he 
looks on as Al.U 3 .(S0 3 )j(S0 3 )j, and this can similarly 
give Al 2 0 3 .(S0 3 )j. From this again, regarding it as 
A1 s 0 3 .(S0 3 ) j , ( (S0 3 )j, Al s O s (SO a ) ] , j is obtainablei and 
starting from this substance, the normal sulphate wonld 
be formulated as A1 2 0 3 .(S0 3 )^.(S0 3 )j.(S0 3 )j.(S0 3 )j. 
Obviously, this idea can be carried further, to any desired 
extent. 

The addition, to the basic acetic acid solution of 
A1 2 0 3 (S0 3 ) v, of calcium acetate, lessens tbe action of lead 
acetate on the solution; when 2 mols. of calcium acetate 
ere present to 1 mol. of alumina, lead acetate does not react 
at all on the mixture. Oxychlorides of alumina cannot be- 
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preperediimilarlyto these sulphates, for wken the ammo-: 
ninm salts are washed out, the praripilate gradually dissolves : 
to an opalescent solution, from which it is again precipitated • 
by neutral salts. • 

When ordinary aluminium stilphate with 18H,0 is 
treated with strong sulphuric acid a white precipitate falls, 
which, when washed with glacial acetic acid and dried at 
100° C., is found to be Ab,0 3 .‘(SO,),. «H 3 0. This is an 
exceedingly light powder, almost insoluble in cold water, 
but soluble in boiling water, and giving off iis GILO at 
200 ° C.—J. T. D. 

Lead Tetrachloride ; Preparation of Ammoniacal -. 

A. Seyeweta and P. Trawitz. , C'omptes rend.,138, [11], 
68G—687. 

Lead- chloride (PbCl.) is suspended in water, hydrochloric 
acid added (IG IIC1 for l’bCI 3 ), then ammonium per¬ 
sulphate dropped in ((NH 4 )jS»O g for PbClj) 15—20 grnis. 
at a time, with agitation s the temperature must not rise 
abo+e 80° C. The action is finished when the solid product 
is completely and readily soluble in water. The substance 
is drained by aid of the pump, afterwards on a porous tile.. 
The yield is almost quantitative and the product is pure, 
head sulphate may be used equally well instead of the 
chloride, but the proportion of hydrochloric acid must 
then be doubled.—J. T, D. 

English Patents. 

Nitric Acid and Oxides of Nitrogen; Manufacture of 
——. W. Ostwald, Leipzig, Germany. Eng. Put. 8200, 
April 0, 1902. 

Supplementary to Eng. Pat. G'.)8 of 190‘i (this Journal. 
1902; 548). Hoe Addition to Er. Pat. 317,514 of 1902 ; 
this 'Journal, 1903, 93.— E. H. 

Graphite or other Forms; Process and Apparatus for 
Converting Carbon into ——. A. 11. F. Ludwig, Mtil- 
heim, Germany. Eng. Pat. 548‘2, Starch 5, 1902. 

The apparatus consists of a suitably framed vertical metallic 
cylinder, closed at the top and bottom by “ shutters that 
can be wedged home,” the carbon to be converted being 
pinged, in asbestos or other packing, within the cylinder. 
Air is expelled from the cylinder by hydrogen or other 
indifferent gas, and the “ apertures being closed gas- 
tight ” the internal pressure is raised to about 1,200 
atmiis. An electric current is sent through the enrbou, 
and as the resistance increases, the strength of the 
current is suddenly augmented, so as to fuse the carbon, 
when it becomes non conducting, and then (on solidifying) 
again conducting. The carbon is thus repeatedly fused. 
It is stated that, with slow cooling, the carbon thus treated, 
is converted into graphite ; with rapid entiling, a very hard 
carbon results; and if the cooling is sudden through the 
wholemass, “ transparent diamond ” is formed.—E. S. 

United States Patent. 

Lime i Process of Treating -. E. Eldred, Brookline, 

Mass., U.S.A. U.S. Pat. 721,871, March 3, 1908. 
Quicklime is Blaked with sufficient water to form a putty, 
which is then dried by incorporating ground quicklime to 
absorb i the excess of water. By this means a dry, 
pulverulent, completely hydrated lime is obtained. 

—W. H. S. 

French Patents. 

Hydrochloric Acid, Sulphates, and Various Bo-products ; 

Manufacture vf -. L. Eaucheux. Second Addition, 

dated May 10, 1902, to Fr. Pat. 307,359, of Jan. 23, 
1901. 

A cin.ORtDB is heated with sulphuric acid, in proportion to 
form either a neutral or an arid salt, in a closed vessel, 
which may revolve, stones, cM&t, or other bodies being 
enclosed with the charge to prevent agglomeration. Methods 
«f condensing the bydroehlorio aeid evolved ate described. 
When the material ia dry, and .before < decomposition i* 
complete, ttlt transferred Vo a barlaoutal dosed' cylinder; 
enclosed within' a easing to which hot or cold air or gases 


may be admitted as required t or the cylinder may be heated, 
internally, bat below the point of fasten oF the ,charge, 
by filtered fire-gases or heated ttir, carrying the' arid fames i 
to suitable condensers (the gases passing into and out of 
which are finely subdivided by email orifices), or tp pass 
through the first-described apparatus in which the pre-. 
peratory process is conducted. Heat-regenerating chambers 
are provided in connection witlf the furnace. The process 
may be modified by producing bisulphate* and certain by¬ 
products described in the original patent and in the finlt 
addition thereto, a claim heing here made for liquefying 
the sulphurous acid set free by the action of bisulphate on 1 
thiosulphates. When the apparatus is used in the produc¬ 
tion of aluminium sulphate from the phosphate, the mineral 
is heated with potassium chloride and sulphuric acid; the 
hydrochloric acid evolved, is collected, slum is crystallised 
out of the product, and the mother liquor is used as crude 
phosphoric acid, to enrich superphosphate manure or the 
like. Other applications of the process and apparatus are 
described, one of which relates to the attack of copper or 
cupreous minerals with sulphuric acid, followed by passage 
of the gases from a pyrites burner ; and another, to the 
preparation of ferrous sulphate and of other sulphates by 
aid of sulphur dioxide and oxygen. Among the miscel¬ 
laneous claims, is one for the internal lining of iron tubes 
intended for conveying hydrochloric ncid gas by “ electric 
earbon,” or a mixture of coke, rosin, and tar, fixed by heating 
the tube with its lining.—K. S. 

Nitrogenised Substances ; Production of -. F. E. 

Polzeuiusz. Kr. Put. 3-’3,032, July 17, 1902. 

The carbide of an alkaline earth metal (such as calcium 
carbide) is mixed with the chloride of an alkali, alkali-earth, 
or other metal, and haated in an atmosphere of nitrogen to 
obtaiu a nitrogenised product.—E. S. 

VIII.—GLASS, POTTERY, ENAMELS. 

English Patents. 

Glass; Manufacture of -. 11. Becker, Gelsenkirchen, 

Germany. Eng. Put. 28,955, Dec. 31, 1902. 

To prevent the charge of glass metal crumbling on exposure 
to the heat of the electrical smelling furnace, the batch is 
mixed to a thick pulp with water ami allowed to harden in 
moulds of suitable dimensions, at a temperature of 40°—90° C. 

—C. S. 

Translucent Enamels; Application of ———, on Hard 
Porcelain Surfaces. V. Viltard, E. Viltard, and G. 
(toilet, Paris. Eng. Pat. 3849, Fob. 14, 1902. 

A flux, e.g., crystal flux, consisting of 10 parts of borax, 
20 parts of white lead, 40 parts of minium, and 30 parts'of 
litharge, is first applied to the surface of the porcelain, and 
heated. The enamel is then applied and fired, when it 
melts in the flux and adheres to the porcelain.—A. G. L. 

French Patents. 

Paroelain; Manufacture of -. R. H. M, C. Uitzmann, 

C J. A. Franzek, and F. X. Weigh Fr. Pat. 323,081, 
July 16, 1902. 

The use of felspar and quartz in the manufacture of 
porcelain may be wholly or partly replaced by pulverised 
schists or siliceous slate, employed in equal proportion with 
kaolin.—C.8. 

Ceramic Products that Retain their Volume unchanged on 
Baking. C. F. Boeliringer und Soehne. Fr. Pat. 323,088, 
July 16, 1902. 

Shrinkage of porcelain ware in baking is prevented by the 
employment of natural corundum or fused alumina (prefer¬ 
ably that obtained by the Goldschmidt process) as a con¬ 
stituent of the porcelain body. For example, 64 parts of 
granular alumina are passed through » sieve «f 60 meshes 
per sq. cm., and then incorporated with 37 pens of pottery 1 
clay, 9 parts of corundpiq powder, and.a sufficiency nfwajer 
to form a plastic mass, the Whole being t$en moulded into 
war* and baked. Fqr electrolytic diaphragms, thealuniiDa 
end kaolin arc mixed iu equal proportions.—0. S. 
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IX.—BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Bricks ; Satin Fireproof -Rochmanow. Thooind. 

Zeit., 27 , 108. Cbem.-Zeit., 27 , [»"]. 1{e P- 6I - 

Lixkstose or chalk is pulverised, and classified, by sifting, 
into two (trades: 1—1-5 mm. and 0-5—1 mm. diameter. 
Zqoal parts of those are taken, and 80 parts are mixed with 
20 parts of freshly slaked lime, containing 10 per cent, of 
aluminous fireclay, the whole being moulded with water. 
The bricks are fired at a high temperature, and are said to 
possess great tensile strength. If afterwards treated with 
water, the lime granules undergo hydration, and the pores 
become filled with hydrate, thus increasing the closeness of 
texture. By using limestone composed of 50 per cent, of 
OaO, 49 percent, of COj, and 1 per cent, of other materials, 
together with a fired i.v approaching the composition of 
pure clay, the bricks will consist approximately of 94-7 
percent. Cat), 1-6 per cent. Al a O„ 1-8 per cent. SiO,, and 
1 -9 per cent, supplementary matters, Dolomite with a—7 
per cent, of clay, iorms a good raw material, and the product 
is specially adapted for lining the clinkering zone in cement 
kilns.—C. S. 

Mortars; Experiments on the Porosity of some ——, and 
their Behaviour towards Sea-Water. Hied. Reunion, 
des Membres Franc, de l’Assoc. Internet, pour l’essai 
des Materiaux de Construction, Oct. 25, 1902, 5. 

The experiments were made to see whether mortars made 
with coarse or finely-ground cement are more porous, different 
kinds of cements being used, mixed in various proportions 
with sand. After being gauged, the briquettes were first 
placed in ordinary water for different periods, and then in 
a solution of calcium poly-sulphide for a time depending on 
their previous immersion, being afterwards placed in a 
solution of lead acetate for about ten minutes. Contrary to 
the general supposition, it was found that the most finely- 
ground materials are the least porous, and also that the use 
of too little binding material increases the porosity, GOO to 
700 kilos, per cb. in. of sand being the minimum for 
ement.—A. (1. f.. 

Mortars; Experiments on the Decomposition of -. 

Bauchbre. Reunion des Membres Franc, de l’Assoc. 
Internet, pour l’essai des Materiaux de Construction, 
Oct. 25, 1902, 6. 

lx one series of experiments, water saturated with calcium 
sulphate was made to filter through blocks of mortar made 
from fine sand and Portland cement or hydraulic lime 
containing very little alumina. None of the blocks showed 
any fissures, but the mortar made with cement stood the 
action of the calcium sulphate best. 

In two other Scries of experiments, blocks made with 
cement and lime, after hardening for five or six days in air, 
were placed up to one-third of their height in solutions 
containing, on the one hand, 0-07 grm. of calcium 
carbonate, 0-65 grm. of calcium sulphate, 1*08 grins, of 
sodium sulphate, 4-67 grms. of magnesium sulphate, and 
14-55 grms. of sodium chloride per litre, and, on the other 
2-025 grms. of calcium sulphate per litre. The vessels 
containing the blocks were left in an exposed place, so as 
to give effect to the daily variations in temperature, the 
water lost by ev tpot ation being replaced from time to time. 

The results obtained, show that the mortars made with 
hydraulic lime were decomposed, and buckled shortly 
after their immersion, whilst those made with cement 
containing 7 to 8 per cent, of alumina, showed no sign of 
disaggregation under the same condition.—A. Q. L. 

Puzzuolanas » Decomposition of -, by Sea - Water. 

Bied. Reunion des Membres Franc.de l’Assoc. Inter¬ 
net. pour I’essai des Materiaux dc Construction, 25 Get., 
1902,3. . t 

Tin author has examined the action of. water containing 
4-5 gems, of magnesium sulphate, O-Sgrtn* of calcium 
sulphate, 1 jgrms Of sodium sulphate, and ; l& -gems, of 
sodium chloride per litre—this representing the composition 




of Ilodna water—on prisms cut front the interior, of a 
number of briquettes of different composition, which were 
broken after 15 days’ hardening in sweet water, Tfce 
saline solution was renewed every 48 hours. The 
briquettes were made of pure cement, mixtures of. cement 
with 1, 2, a, or 4 parts of grit, clay, or traas, and of 
hydraulic lime, ami mixtures of this with grit, clay, or 
trass. It was found that the blocks of pure cement or lime* 
stood the test well, as did also the mixtures ot one part of 
cement with three or four parts of clay, while the other,: 
mixtures were more or less rapidly decomposed, according 
to the proportion of trass or grit present. 

To show the extent to which the salt water penetrated 
the prisms, they were dipped first into a solution of lead 
acetate, from which lend sulphate is precipitated on those 
places where there was calcium sulphate, and then into a 
solution of polysulphide of lime, which blackens the lead 
salt. This reaction may not be used if any free lime is 
present in the briquettes, as this also preoipituted load 
salts. 

In another series of experiments, in which the sslt 
solution was renewed less frequently, the only briquettes 
showing signs of decomposition were those consisting of 
pure lime: one part of cement and three parts of clay; 
pure cement; one part of lime and four parts of grit; and 
one part of cement and four parts of grit.—A. G. L. 

English Patents. 

Stone, Artificial; Manufacture of -. W. E. Evans 

London. From H. Crozier et Cie., Paris. Bug. Pat. 
4G44, Feb. 24, 1302. 

Soi-i-LKMENTAKv to Eng. Pat. 18,053, Sept. 6, 1899. See 
addition, dated May 31, 1902, to Fr. Pat. 308,518, Feb. 27, 
1901 ; this Journal, 1903, 299.—W. II. S. 

Bricks, Tiles, and Terra-cotta; Apparatus for Making 

-D. F. Cooksey, Reading. Eng. Pat. 6601, 

March 18, 1902. 

To produce a sanded or glazed faea, the articles are moulded 
as usual, and whilst plastic, subjected to an air-blast carry¬ 
ing sifted sand or a colouring or glazing material. The 
blast is spread out by means of a plate set at a suitable 
angle in its path. The surface of the article may be 
rendered softer by making srnull jets of water impinge on 
it during the action of the blast. The machine for carrying 
out tiie process is also claimed.—A. G. L. 

Building Blocks, Bricks, and other Articles ; Manufacture 

of -. ,J. C. Sellars, Birkenhead. Eng. Pat. 7647, 

April 1, 1902. 

Any suitable mineral waste materials, such as waste from 
quarries, mines, or shale beds, with or without the addition 
of ordinary sand or furnace slag, are ground to a floe 
powder aud mixed with “ air-falleu ” hydraulic or ordinary 
lime and sufficient water to form a stiff putty. After 
allowing this putty to stand for some time, it is pressed or 
moulded into the required shape, either alone or mixed with 
stones, See., the urticles so formed being then air-dried, and 
hardened by supplying water or a sointion of silicate of 
alkali gradually in small quantities for several weeks. 
Portland cement (5 to 10 per cent.) may also be added to 
the raw materials, and the articles made may be toughened 
hy being steeped in a sointion of tar, gum, glue, See., in a 
suitable volatile solvent (or, in some cases, in an alkali). 
To expedite the chemical reactions occurring during the 
process, a current of electricity may be passed through the 
articles at anv convenient stage ia the manufacture. 

-A. G. L. 

Muffle Kilns [for Fireclay, $•<:.] j Impts. in and connected 

with -. H. E. Cliff, Leeds. Eng. Pat. 28,855, Dee. 31, 

1903. ' 

A numbsK of muffle kilns are connected together by means 
of flues, ,so that the process of burning may he made 
continuous, the waste heat from one muffle being used to- 
give a preliminary, heating to ethers, whilst the air 
necessary for cbmbustion is heated jn it* passage thvongh 
kilns which have been .fired recently. GosVgas, or- liquid- 
fuel may be used-—A. G. L. i i.„ , .< t 
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Cement/ An Improved—. A. Landverlin and J, 

Chipaux, Sille-le-Guillauine, France. Kng. Pat. 38,810, 

Deo. 80, 1902. (Under Internet. Cone., May 80, 1903.) 

Tub cement, which is to be used for the joints of steam and 
similar engines, consists of a mixture of about 30 per cent, 
of very finely-powdered schist, with about 50 per cent, of 
white lead, either alone or mixed with linseed oil, hempen 
threads being added during the mixing. Any argillaceous 
stone may replace the schist, and minium or oil alone the 
white lead.—A. G. L. 

United States Parent. 

Stone, Artificial; Manufacture of -. ('. VV. Stevens, 

Harvey, III. U.S. Pat. 722,464, March 10, 1903. 

Tub liquid stone mixture is forced into a closed mould pro¬ 
vided with a permeable wall, the liquid portion of the 
mixture being forced through the permeable wall, with or 
without the use of a partial vacuum on the other side. 

-A. <1. 1., 

X-METALLURGY. 

Steels; Dilatation of Hardened -. G. Charpy and 

L. Grenet. Comptes rend., 130, [‘2]. 92—94. 

Mild steels (carbon under O'5 per cent.) hardened in oil 
or in water from temperatures between 700’ and 1,000° C. 
are unaffected in their coefficient of expansion. Steels 
containing from 0 ■ 6 to 1'0 per cent, of carbon are also 
unaffected when hardened in oil from any temperature, or 
in water from temperatures below 900° C.; but when 
hardened in water from above 900° C. the dilatation curve 
shows a contraction about 300° C. Steels containing 
above l'O per cent, of carbon behave similarly, but show 
contractions not only at 300° C., but also about 150° C., 
and exhibit also at 700° C. the ordinary contraction cor¬ 
responding to the critical point a,. These results are not 
satisfactorily explained by the usual hypothesis that 
hardening results from the carbon being retained in the 
state of solid solution, or the iron being in an allotropic 
form ; they require actions of quito different character 

—J. T. 14. 

Steel; Theory of the Hardening of -. A. I.e C'hatelicr. 

Comptes rend., 136, [11], 664—667. 

The author points out that he has already iriven expression 
to the view, lately enunciated by Charpy and Grenet, that 
the theory of the hardening of steel which attributes it 
to the maintenance of the curium in solid solution, or of 
the iron in an allotropic form different from the form which 
is stable in the cold, is inadequate to account for the Known 
phenomena of hardening. The only proved allotropic form 
of iron is the non-magnetio one, the existence of which 
has been studied in nickel- and manganese-steels, and 
which has at about 15“ C., a coefficient of expan-ion 
almost double that of uou-magnetic steel. Hardening does 
not preserve the iron in ordinary steels in this condition ; 
but tha transformation to the magnetic state occurs at a 
temperature, T', which is lower us the hardening is more 
severe, and is accompanied by a dilatation of two-fold 
character: (1) that due to the norma! transformation at the 
temperature of equilibrium; (2) another, equnl in magni¬ 
tude to and compensating for the excess of contraction, 
from the temperature of equilibrium down to T 1 , of the 
non-inagnetic over that of the magnetic metal. The latier 
part of the dilatation will obviously bo greater, the lower 
T 1 is, that is to say, the more sudden and sovere the 
hardening. These changes of state and dilatations ure 
experienced successively by the different parts of the piece 
of metal, which cool at different rates; und to this is due 
the condition of intense internal stress characteristic of 
hardened steel. This theory of hardening still remains in 
accord with all the known facts; and the recent results of 
Charpy and Grenet, as well as theatSrlier ones of Howe, 
seem to show that the influence of carbon in the steel 
consists, first, in its tendeney to lower the temperature of 
the sone of transformation, and, seoond, in that tt increases 
the Intensity of the internal stresses produced.—J. T. D. 


Steels; Theory of the so-called Rapid- and Natural Hard 

-. 3. SpQ!ler, Chem.-Zeit., 1903, 27, [»«], 165. 

Rapid- and natural hard steels are alloys of iron with 
varying amounts of carbon and varying larger amounts of 
chromium, tungsten, titanium, molybdeuum, or boron. 
When forged and cooled in the usual manner, the steel is 
quite hard, but can be bored and filed by good tools; on 
the other hand, when heated to 1100°— 1 200“ C., and 
allowed to cool in cold air, or, first, quenched in a lead bath 
at 650° 0., and then allowed to cool in cold air, it becomes 
harder than the best tool steel hardened in the ordinary 
way, and possesses the peculiar property—especially the 
rapid steel—of working (cutting, &e.) best at those tem¬ 
peratures at which the hardening carbon in ordinary hard 
tool ateel becomes converted into carbide carbon, whilst the 
steel itself begins to become soft and useless for turning, 
cutting, fee. These steels are used for tools, for rapid 
work, where the heat generated at the cutting surface is 
sufficient to heat the edge of the tool to a temperature of 
5v)0°—600" <'. ; under these conditions the edge of the tool 
becomes extremely hard, w hilst the other portion remains 
in the same condition as it was after forging, and can be 
cut with good tools. According to the author the explana¬ 
tion of this peculiar property of rapid and natural hard 
steel, is that the iron, chromium, tungsten, ifcn. are all 
present as carbides, and in tile steel after the normal forging 
and cooling, the predominant constituent is iron carbide, 
which is relatively soft, and thus the steel can be bored and 
filed. On heating to 1000“— 1100“ or 1250° C., however, the 
iron carbide is decomposed, and the carbon combines with 
the chromium, tungsten, & c., to form higher carbides, which 
latter then form the preponderating part of the steel, and 
as these carbides are extremely hard, the steel is sufficiently 
so for cutting-tool9 without special treatment in water or 
oil. Chromium carbide appears to be the must important 
of these hardening carbides. Various facts are given in 
support, of this theory, among which miy be cited the 
different behaviour of the cutting edges and the other 
portions of tools made of these steels, towards various 
reagents', also the presence of chromium carbide in the 
cutting edges.—A. S. 

Steel; Spontaneous Decarhuration of -. G. Belloc. 

Comptes rend., 1903, 136 , [8], 500 -501. 

When a hard steel spring is rapidly heated in a vacuum, 
it becomes transformed into soft, grey metal which is 
non-sensitive to tempering. If, however, the steel be pre- 
i viousiy heated for some time (20 hours) at about 5.V C, r 
by which means the occluded gas is driven off, no decar- 
buration occurs when the temperature is afterwards raised 
to above 800“ C. It is to the occluded gases, then, that 
| decarhuration of steel is due. In the absence of these 
gases there occurs also a secondary action, namely, vola¬ 
tilisation of a portion of the iron; the excess of carbon 
combines with the remaining iron, yielding a super-, 
carbureted steel.—T. II. I*. 

Nickel Steels; Vnriatio;is of the Modulus of Elasticity. 

C. K. Guillaume. Comptes rend., 1903, 136 , [8], 498— 

500. 

The author has examined samples of nickel steel contain¬ 
ing Tarious proportions of nickel, in order to find out how 
their moduli of elasticity change as the temperature alters. 
Results of the measurements made, are given. Alloys 
which show practically no variation of this modulus at 
ordinary temperatures are useful in preparing all kinds of 
springs in which it is important that the effort or moment 
exerted shall be independent of the temperature. 

—T. H. P. 

Nickel Steel; Influence of Varioue Treatments on the 

Micro-structure of -. h. Guillet. Comptes rend., 

1903,130, [8], 602—504. 

The author finds that the transformations undergone by 
nickel ateel on hardening, tempering, hammering, cooling, 
cemeniation or deenrburetion can be more readily detected 
by an observation of tbe micro-structure than by mechanical 
or magnetic tests.—T. H. P. 
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Amalgams. N. Paschin. J. t«*. phw.-ohem. Gee., 34, 
856—904. Cham. Centr., 1903,1, [10], 569. 
u order to §ettle the qaeetion whether mercury forms 
hemical compounds with xioc, cadmium, bismuth, lead, and 
n, the author determined the melting-point curves of the 
malgams of these metals, measured their electro-motive 
orces, and examined their mioro-structcre. He concludes 
Uat no compounds are formed, but that mercury forms 
lecbanical mixtures with zinc and bismuth, and isomorphous 
fixtures with tin, lead, and cadmium.—A. S. 

Silver ; Influence of Bismuth on the Determination of -, 

by the Crucible Test. K. Sander. XXIII., page 442. 

English Patents. 

Iriquette* t An Improved Procett for Making -, from 

Fine Comminuted Metalliferous Materials without Foreign 
Binding Substances. A. Ror.ay, Budapest, Hungary. 
Eng. Pat. 5581, March 5, 1902. 

'hr metalliferous materials, in some cases after moistening 
fith water, are subjected to a pressure, applied progros- 
ively or on one or more sides, of about 1,000 atmospheres, 
a form briquettes, which are then exposed to the action 
f combustion gases, at a temperature insufficient to fuse the 
aaterials.—K. 8. 


Iron and Titanium; Alloy of -. A. J. Boat!, Now York, 

Assignor to J. MaoXaughton, Tahawua, N.Y. U.S. Pat. 
721,467, Feb. 84, 1903. 

The alloy contains not less thau two, nor more than five 
per oent. of titanium, and some carbon, and is fusible at the 
fusing-points of iron and steel. Compare Kng. Pat, 8581, 
1901 j this Journal, 1901, 588. Alto U..S. Pat. 700,244 and 
718,802, 1902 ; this Journal, 1902, 868 and 1537.—K. S. 

Steel. C. II. Halcomb, New York. U.S. Pat. 722,504, 
March 10, 1903. 

Thkee descriptions of high-grade steel are claimed, all 
containing less than 1'20 per cent, of carbon, and from 
6 to 15 per cent, of molybdenum. In addition to these 
j constituents, the second description contains from 2-50 to 
6 per cent, of chromium, and the third description the same, 
j but with less than 2 per oent. of silicon.—E. S. 

Gold ; Precipitating -, from Cyanide Solutions. 

A. Prister, Gradisca, Austria-Hungary. U.S. Pat. 
722,455, March 10, 1903. 

To the acidified cyanide solution, a solution containing salts 
of mercury and copper is added, with a small proportion of 
the cyauide solution discharged from the ordinary zinc- 
precipitation boxes.— E. 8. 


Ires containing Coppers Treatment of -. YV. Payne 

and J. H. Gillies, both of Orange, New South Wales. 
Eug. Pat. 19,035, Aug. 29, 1902. 

li.piude copper ores are roasted, aud then saturated with 
solution of ferrous sulphate, or ferrous sulphate and 
hloride, and, after addition of a small proportion of iron 
ulphide or sulphur, arc subjected to a second roasting, 
larbonate and oxide ores are treated in the same manner, 
xcept that a single roasting suffices. The treated ore is 
;ached and the copper precipitated in the usual way, the 
onto liquors being used in saturating fresh portions of 
re.— K. S. 

Inti-Friction Metals. G. G. M. llardiogham, London. 
From H. Pearse and E. F. Jevers, both of Las Barrancas, 
Campana, Buenos Aires. Kng. Pat. 8590, April 12, 
1902. 

kb U.S. Pat. 708,580, Sept. 9, 1902 j this Journal, 1902, 
234.—E. S. 


Solder. W. D. Baldwin, Washington, Administrator to 
H. \\'. Neild, deceased, and F. Campbell, Kent, England. 
U.S. Pat. 722,273, March 10, 1903. 

See Eng. Pat. 4713, 1901 ; this Journal, 1902, 976; and 
Fr. Pat. 321,677, 1902 ; this Journal, 1903, 215.—E. S. 

Smelting l Sulphide Ores ] ; Process of -. E. Knudsen, 

Sulitjelum, Norway. U.S. Put. 721,311, Feb. 24, 1903. 

See Eng. Pat. 20,566, Oct. 14, 1901 ; this Journal, 1902, 
123.—E. S. 

Blast Furnace. 11. Berg. Assignor to F. Wenig. both of 
Pittsburg, Pa. U.S. Pat. 721,417, Feb. 24, 1908. 

A bosh shell, having interior horizontal ribs supporting 
fire-brick lining provided with channels, has openings into 
the furnace, which is encircled by a main pipe in its lower 
part, connected with a source of compresied and cooled air, 
and haviug valved branch pipes for supplying such air 
through the openings in the shell into the furnace.—K. S. 


’inc and other Metals ; Extracting -, from Ores and 

the like. G. C. Marks, London. From The Waring 
Chemical Co., Webb City, Mo., U.S.A. Eng. Pat. 28,925, 
Dee. 31, 1902. 

ee U.S. Pat. 718,554, Jan. 13, 1903 ; this Journal, 1903, 
47.—E. S 


United States Patents. 

run and Steel; Cleansing and Improving the Quality of 

-. F. C. Weber, Chicago, Ill. U.S. Put. 722,270, 

March 10, 1903. 

’be iron or steel to be improved, is melted, and a “ ternary 
oridei ” is added, in proportion chemically equivalent to the 
npnrities present. Or ternary and binary metal borides 
my be added, with iron alloys, or with “ the basic metals 
f the said borides or alloys,” whereby the impurities are 
tid to be eliminated, and the metals of the borides 
iloyed with the iron or steel.—E. S. 

Molten Iron i Treating—. H. Bnderns, Ilirzenhain, 
Germany. U.S. Pat. 721,282, Feb. 24, 1908. 

toLTiur slag is run into the mixing chamber of a blast 
lrnaoe, fuel is added, the combustion of which maintain! 
ie slag in a molten condition. Molten iron is next intm- 
ueed from the furnace, and also, with continued addition 
f fuel, suitable purifying agents. The molten Iron may 
ten be run into moulds to form castings, the facilitation 
f this process being the object of the invention.—E. 8. 


Blast Furnaces; Apparatus for Preventing Top Explo¬ 
sions in -. It. Berg, Assignor to F. Wenig, both of 

Pittsburg, Pa U.S. Put. 721,418, Feb. 24,1903. 

In order to cool the upper working parts of the furnace, the 
coke and ore chamber is provided with a “ delivery bell ” 
and with a pipe supplying to it compressed and cooled 
e.ombustion gas derived from the smoke stack, the pipe, 
having, in its connection to the gas storage chamber, a 
pressure-reducing valve, so controlled as to simultaneously 
actuate the delivery bell and force out atmospheric air in 
the same, and prevent it from entering the furnace. The 
cooled gases avo supplied to the chamber as the bell is 
periodically opened. See also the preceding abstruct. 

—E. 8. 

Metals, Metalloids, and Alloys; Producing and Befitting 

-. K. Straub, Nuremberg, Germany. U.S. Pat. 

721,638, Feb. 24, 1903. 

Tbe raw metal, metalloid, or alloy, is heated in a tube Or 
channel in a furnace, and the vapour is passed through a 
contiguous fused zone of a combination of tbe same metal 
&c. with oxygen, and is condensed in a recess or mould 
beyond, formed in a loose, non-fused mass of the same 
combination, whence the condensed substance ie withdrawn 
in a molten state.—K. S. 

Aluminium; Alloys of -, Producing. A. Manhardt, 

Vienna. U.S. Pat. 721,814, March 3, 1908. 

See Bog. Pat. 19,408, Sept. 38, 1901 ; this Journal, 1901, 
1919^8.8. 
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Mattel [Copper ] ( Method of Converting -. B. Bog- I 

galey, Pittsburg, Pa., U.S.A. U.8. Pat. 722,198, March 8, 
1908. 

Aw air-blast i* supplied beneath the surface of a bath of 
molten copper, and near the close of the converting opera¬ 
tion, a flame it caused to impinge upon its surface, and is 
so regulated as to maintain the temperature whilst driving 
floating impurities to a suitable place for remoral.—E. S. 

French Patents. 

Cast-Iron, Semi-Steel, Iron, and Steel / Manufacture of 
-. F. Bartos. Fr. Pat. 822,978, July 2, 1902. 

Molten iron in a cupola furnace is subjected to a blast of 
compressed heated air, simultaneously with the introduction 
or ttlioou in crystals, which combines with the iron, and 
burns with development of much heat.—E. 8. 

Steel and Other Metals; Proceii for Refining or 

Annealing -. W. F. I,. Frith. Fr. Pat. 322,980, 

July 5, 1902. 

f-'BK Eng. Pat. 23,939, 1901 ; this Journal, 1903, 34. Also 
Ene. Pat. 13,352, 1900; this Journal, 1901, 1213. 

-G. H. B. 

Oxidation during the Heating of Non-Precious Metals; 

Process for the Prevention of -. M. Punkelsbuhler 

and H. Wachwltz. First addition, dated July 10, 1902, 
to Fr. Pat. 311,534, June 6, 1901. 

The metals to be united are rubbed with aluminium whilst 
in the form of plates or blocks of a certain thickness, and 
are then covered over with a thin sheet of uluminium, after 
wbioh they are rolled to the desired thickness. If 
aluminium itself be one of the metals to be joined together, 
it is only the other metal that undergoes the process 
described. (See also Eng. Pat. 20,637 of 1901 ; this 
Journal, 1902, 176.)—G. H. It. 


Platinum ; Electrolytic Solution of - ,with Alternating 

Currents. B. Buer. Zeits. f. Elektrochem., 1903, 9, 
[12], 285—239. 

Platinum electrodes are not dissolved in sulphuric acid by 
alternating currents of high frequency provided that the 
current intensity is the same in both directions and that air 
or oxidising agents are absent from the electrolyte.— J. 8. 

Chlorine and Carbon; Direct Combination of -. 

’ W. v. Bolton. Zeits. f. Elektrochem., 1903, 9, [10], 
209—216. 

It was shown by the author (this Journal, 1902, 483) that 
when an arc is maintained between carbon terminals in a 
large volume of chlorine, the chief product is hoxachloro- 
cthane, C,CI 4 . By allowing the arc to act for six hours on 
chlorine contained in a small (half-litre) vessel, O'25 grm. 
of a substance was obtained, which on analysis was found to 
be hexachlorobenzene, C 8 CI 6 .—J. S. 

Permanganic Acid; Electro-chemistry of -. J. K. H. 

Inglis. Zeits. f. Elektrochem., 9, [11], 226—230. 
Permanganic acid can be reduced to manganese peroxide 
and then to a manganous salt. According to Luther (this 
Journal, 1901, 1119), a defloitc oxidation-potential corre¬ 
sponds to each of these stages, and the potential correspond¬ 
ing to the complete reduction from permanganic acid to 
manganous salt is not necessarily the sum of these two. 
Bancroft obtained the value 1’76 volts from the potential 
which, he assumed, corresponded with this last reaction; 
and Tower, who investigated very completely the reduction 
of manganese dioxide to manganous salt, obtained the 
figure 1 • 63 for the corresponding potential. The author 
has repeated Tower’s determinations, and has also made 
determinations of the oxidation-potentials corresponding to 
the reductions MoO/ -» MnO, and MuO/ -» Mu". Fr m 
his results the author concludes that the reactions— 


Antifriction Metal. Tho Francis Eyre Go., Ltd. 

Fr. Pat. 322,883, July 8, 1902. 

See U.S. Pat. 708,580, Sept. 9, 1902; this Journal, 1902, 
1234.—E. 8. 

XI—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.) -ELECTBO-CHEMISTBY. 

Sodium Hydroxide; Electrolysis of Fused -. K. Lorenz. 

Zeits. f. Elektrochem., 9, [8], 155—160. 

Lb Blanc and Brode in their paper on this subject (this 
Journal, 1902, 1235 and 1401) insist on the use of nickel 
electrodes, and maintain that the previous work of Sachcr 
is vitiated through the use of iron electrodes. The nuthor 
poiuts 'out that Sacher investigated the conditions under 
whiob an iron anode becomes passive in fused caustic soda, 
and only worked under these conditions, the existence of 
which he tested before each sot of measurements by 
galvaoonietrio trisls against an auxiliary electrode. More¬ 
over, Sacher found the same results as with iron electrodes 
when he worked with electrodes of nickel, silver, and 
platinum. Sacher, working with a large and a small 
electrode, referred to the method of Nernst and Glaser. 
Le Blano and Brode point out that Glaser’s large electrode 
was kept constantly polarised, while Saoher’s was not; but, 
as a matter of fact, when the largo eleotrode was anode, it 
behaved as an " air-electrode,” analogous to a Nernst- 
Glaser eleotrode (as In Blaoc snd Brode themselves have 
shown), and the “ kink-points” in the carve of potential so 
obtained, are rightly looked on as measuring the tension of 
cathodic discharge. When the large electrodo is cathode, 
it begins a* an “air-electrode,” but ultimately become* 
polarised with hydrogen, and the anodic discharge-point 
observed at the small anode is thorajgre messnred against a 
hydrogen eleotrode. This turned ffiK to be almost identical 
with that found by other methods for the reaction H' + OH , 
and tho increase of potential was not earned further. 

—■ J. T* D. 


MnO/ + 4lP — MnO, + 2H,0 + 3jt, and 
MnO, + 4H' - Mil" + 211,0 + 2® 

* 

go on till such concentrations of MnO/, Ms", and H', arc 
reached that the potentials due to all the three stages 
(MnO/-* MuO„ MeO,-* Mu", MnO/-* Mu") ore equal, 
so thnt the sumo potential should be shown, whether a 
platinum or a manganese dioxide electrode be immersed. 
He has not actually obtained this state of things, but thinks 
that is because the required Mu" concentration is so small 
that the highly polarisable platinum electrode considerably 
alters the position of equilibrium.—J. T. D. 

Pyrochemical Reactions; New Method of carrying out 

-. E. llasch. Zeits. f. Elektrochem., 9, [8], 162 

—164. 

The present means of attaining very high temperatures 
are the electric arc between carbon poles, as iu Moissan’a 
electric furnace, and the discharge of currents of high 
tension. The chief defect of the former lies in the strongly 
reducing atmosphere of the furnace, which makes other 
than reducing actions almost impracticable; and this 
applies also to high tension discharges, for the electrodes 
are almost always of materials which at the high 
temperature of the discharge exert strong reduoing 
actions. 

The author proposes in both these methods to use 
electrodes of oxidised substances such as magnesia, 
alumina, zirconia, thoria, &c., and to heat them artificially 
beforehand (as in tho Nernst lamp) until their resistance 
is sufficiently reduced. Melted metallic oxides might be 
used in this way, and themselves be submitted, at the high 
temperatures attained, to the aotion of gases or other 
reageuts.—J. T. D. 

Alkali Chloride Solutions; Theory of the Electrolyeie Of 
-. F. Foerster and E. Mfiller. VII., page 417. 

Potassium Iodide; Electrolysis of Solutions of - 

F. Foerster and K. Gyr. VII., page 418. * 
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ENaUSH PATENTS. 


Batteries i Galvanic -• 

Co., Ltd., Edinburgh. 
Genemlor Co. of N.J., 


The Halsey Eleotrie Generator 
Prom the Halsey Electric 
U.S.A. Eng. Pat. *8,806, 


Dec. 80, 190*. 


Tub battery has a removable cover which carries gearing 
to impart a motion to a porous revolving electrode formed 
as a receptacle for containing a depolarising liquid, and 
which is placed with a fixed electrode in an exciting fluid. 
Or the movable electrode may bo surrounded by a porous 
cup containing depolarising solution, and immersed in an 
exciting fluid. (See also U.S. Pat. 719,659, 1903; this 
Journal, 1903, 304.)—G. H. R. 


Plate I Storage Battery -, and Method of making the 

tame. P. A. Newton, London. From C. Coster, Now 
York. Eng. Pat. 334, Jan. 6, 1303. 

See U.S. Pats. 717,607, and 717,608, 1903; this Journal, 
1003, 148.—G. H. B. 


Conductors ; Flexible Electric -. Siemens Bros, and Co., 

London, and W. Diesclborst, Old Charlton. Eng. Pat. 
4357, Feb. 20, 1902. 


The conductor is made up of fine copper wire covered with 
an incombustible material, such as asbestos, over which 
is wound one or more layers of non hygroscopic material as 
described in Eng. Pat. 8813 of 1894. Tne whole is covered 
by another layer of asbestos, and is suitably protected by 
armouring.—G. H. R. 


Insulating Materials or Composition. F. Haaenau, 
Amsterdam, Holland. Eng. Pat. 8071, April 7, 1902. 


Sek Fr. Pat. 320,198 of 190* ; this Journal, 1903, 84. 

—R L. J. 




hydroxide, whilst that of the oxidisab'e element is oompoeed 
of eobalt which is oxidised on discharge, taxed with 
metallic mercury and metallic copper to preserve electrical 
contact between its particles.—G. H. R. 

Fbe.nou Patents. 

Anode; Rotatory —, for Electrolytic Baths. II. Welte 
and F. Riegger. Fr. Pat. 3*2,953, July 11,1902. 

Tuk anodes consist of a plate fastened at its upper 
part to a shaft supported freely by a copper bar placed 
above the electrolytic tank. The shaft turns in a socket 
attachod to the copper bar, being supported by a fixed cup 
with ball bearings, and is moved b, any motive power by 
means of toothed pinions and a shaft also supported by the 
copper bar, so that two adjacent anodes tuin inversely 
to each other in the bsth, preserving an uniform concentra¬ 
tion throughout it, and freeing it from foreign bodies. 
A lead pipe, insulated to preveut anv deposits on its 
surface, passes through the tank to heat the bath when a 
certain tuinperaturo is requisite to effect deposition. An 
electro-magnet placed beiow the tank attracts any foreign 
or magnetic bodies, and causes them to deposit ou the 
perforated ribs and grooves which form the bottom of the 
vessel. One form of anode consists of a cylinder with 
projecting ribs, the edges of which are coated with a varnish 
to protect them from the action of the electrolyte, and to 
prevent them from wearing away.—G. 11. It. 

Hydro rylumine; Electrolytic Manufacture of -, with 

the simultaneous Prod union of Chlorine. L i Compagnie 
Puriuienuo do Couleurs d'Aniliuo. Fr. Pat. 322,943, 
June 18, 1902. 

Nitkio or nitrous acids, or their salts or other derivatives, 
are electrolysed in the presence of hydrochloric acid, with 
or without the addition of a metallic salt. — G. H. R. 


Ozone; Production of —~. J. F. Hoyne, Dublin. 

Eng. Pat. 2174, Jan. 27, 1902. 

Ozone is produced by a brush discharge in a generator 
consisting of a series of glass tubes through which the air or 
oxygen to be oxotiised, is forced by means of a fan. The 
tubes are connected in series by short lengths of rubber- 
tubing, and water is circulated through them to cool them 
and prevent cracking. They are each provided with a 
central conductor connected to a terminal on the outer 
casing, and with a spiral conductor on the outside, wound 
with a relatively sin ill section, so that spaces ae formed 
whioh do not make contact with the tubes, and an effective 
brush-discharge results. A receiver is arranged round the 
positive pine of the cell for the reception of the oxygen 
given off, which is conducted to the fan casing, and is 
propelled with the air through the glass tubes in which the 
oxygen is subject to discharges, for its conversion into 
ozone.—G. H. R. 

Ozonisers. A. Vosmaer, Watergraafsmoer, and A. Lebret, 
Utrecht, Holland. Eng. Pu'. 6642, March 18, 1902. 

In order to prevent the formation of an arc, and to assist 
the production of silent dischsrges in ozonisers, a condenser 
is mounted in shunt in the secondary circuit of a trans¬ 
former which is connected with the ozonising apparatus, 
and one nr more choking coils are joined up to the terminals 
of the secondary circuit.—G. H B. 

Graphite or other Forms; Process and Apparatus for 
Converting Carbon into — -■ A. B. F. Ludwig. Eng. 
Pat. 5482. March 5, 1902. VII., page 420. 

Liquids [ Water] ; Electrical Purification of -■ ■■■■■■ 
G. C. Marks from C. McC. Chapman. Eng. Pat. 1835, 
Jan. 19, 19o8. XVIII. B„ page 436. 

United States Patent. 

Battery s Reversible Galvanic ——. T. A. Edison, 

Llewellyn Park, N.J. U.S. Pat. 721,682, March 8, 
1908. 

In a reversible battery with an alkaline electrolyte the aetive 
material of the depolarising electrode consists of nickel 


(B.)—ELECTRO-METALLURGY. 

Copper and Nickel f Electrolytic Production of ——, from 

Copper-Nickel Alloys [also Pigments ]. V. KClgelgen. 

'/.o its. f. Elcktrochem., 190.1, 9 , [ 12 ], 239—*43. 

The author briefly describes Ulke’s process for the electro¬ 
lytic treatment of copper-nickel alloys (this Journal, 1902, 
486, 779) and then gives a full account of tne process worked 
out by Gunther iu B irehers’ laboratory. 

The alloy treated, contained 26-43 p r cent. of copper, 
50-18 per cent, of nickel, and 21-23 per ceut. of iron, 
together with small amounts of sulphur and carbon. Two 
anodes of this alloy were suspended in an electrolyte con¬ 
taining 88‘4 gnus, of copper and 62-7 grms. of free 
sulphuric aoid per litre. The copper was deposited on a 
sheet oopper cathode placed between the anoles and about 
5 cm. distant from them. 

So long as the concentration of the copper in the electro¬ 
lyte exceeded 1 per cent., the solution was simply agitated 
by means of a current of air led through it. Circulation of 
the electrolyte was, however, adopted, when the amount of 
copper present, fell below 1 per cent. At first an E.M.F. 
of 0-56 volt was required, soon rising to 1-16 volts. The 
current-efficiency was 95—97 per cent, of the theoretical, 
the current density being 175—200 amp. per s mure metre. 

Electrolytic copper of best quality was obtained (99-97 per 
cent, of Cu and 0 C5 per cent, of SiO,). It is not advisable 
to continue the elrctrolysis much beyond the ooiut at which 
the copper in the electrolyte has been reduced to 1 per cent. 
With care, however, an I, if necessary with a lower current- 
density, a good nnn-spongy deposit ol copper may be 
obtained with as little as 0-5 per cent, of oopper iu the 
electrolyte. 

Since the amount of copper contained in the anodes is 
insufficient to supply the total amount of copper deposited, 
the difference must bo made up by supplying s liquor rich 
in copper sulphite but which may also contain nickel and 
iron as impurities. Such a liquor is ensily obtained in 
practice ; it should not contain too much Lee acul. 

The remainder of the copper must then be separated from 
the electrolyte by chemical means. Iron and finely-divided 
nickel may be employed for this purpose, but the author 
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considers precipitation by hydrogen sulphide the cheapest 
and simplest method. 

After the removal of the copper the liquor now contains 
the nickel aud iron. In order to separate these, recourse 
may be had to Borchers' process which consists in the 
addition of ammonium sulphate and crystallising out the 
nickel ammonium sulphate. If the ratio of iron to nickel 
be 1:15, this may be accomplished easily aud almost quanti¬ 
tatively, and even when the ratio rises to 1:2, over 90 per 
cent, of the nickel can be obtained. The presence of free j 
sulphuric acid is necessary and the iron must be in the j 
forrous state. 


Other experiments which are given in detail gave similar 
results. In all cases nickel of good quality was obtained, 
the current efficiency being satisfactory and the E.M.F. 
required being moderate. The bye-products or pigments 
comprising lead sulphate, lead chromate, white lead. 
Malachite Green, line white, lithopone, &c. in all cases 
were unsatisfactory from one reason or another, but this 
GUnther believes to be due to errors in the conditions of 
experiment, 

In a further set of experiments the pigments were pre¬ 
cipitated in a separate vessel outside of the anode com¬ 
partment whereby some of the difficulties were overcome. 


Experiments were then made on the production of nickel 
by electrolysing solutions of nickel ammonium sulphate 
using insoluble lead anodes. At the ordinary temperature 
the niokel obtained was unsatisfactory. At 70° C., however, 
nickel of good quality was obtained, the electrolyte con 
taining 0 - 3 por cent, of acetic acid. With a current- 
density of 200 amperes per square metre, the initial E.M.F. 
required was 3—5 volts, but this gradually rose until, after 
8—10 hours’ duration, an K.M.F. of 5—G volts was necessary. 
The increase in the E.M.F. required, is ascribed to the 
formation on the lead anode ot a badly conducting crust 
consisting of a mixture of lead peroxide and lead sulphate. 

The current efficiency was also low. In Gilnther’s 
opiniou the electrolysis of nickel ammonium sulphate 
solution is unsuitable for the technical production of nickel 
chiefly on account of its low solubility. Solutions con 
taming only 1 per cent, of nickel are apt to crystallise out 
on r slight alteration of temperature. 

It is therefore suggested that if nickel ammonium sulphate 
be produced in the process, it should be converted into 
nickel sulphate, care being taken to recover the ammonia. 
The nickel sulphate solution is then to be electrolysed, using 
soluble anodes together with a suitable electrolyte iu the 
anode compartment. 

In carrying out this process special attention must be paid 
to the following points : — 

1. The conditions of experiment must bo so chosen that a 
good deposit of nickel is obtained. For this purpose a high 
current-density must be employed and the electrolysis 
must bo curried out at o high temperature. 

2. The products occurring or formed at the auode must 
not interfere with the chemical process at the cathode. 

3. The anode and the electrolyte in the auode compart¬ 
ment must for technical reasons bo cheap, and the product 
formed must find a ready market at a price which at least 
covers its cost of production. 

Details of experiments are given in which the soluble 
anodes employed, were lead, copper, and zinc. Various 
electrolytes were employed in the anode compartment 
comprising sodium chlorate, sodium Bulphate, sodium 
chloride, sodium chromate, sodium bichromate, caustic 
soda, &e. The principle underlying the process in which 
a soluble anode is used is that one salt is employed for the 
purpose of dissolving tho anode while another salt acts as 
a precipitating agent. For example, when a lead anode is 
used in conjunction with an electrolyte (in the anode com¬ 
partment) consisting of sodium chlorate as dissolving salt | 
and sodium sulphate as precipitating salt, the whole electro- ! 
chemical process is represented by the equation— j 

Pb + 2NaC10, + Na,S0 4 + NiSO, - 
PbS0 4 + Ni + 2NaC10 s + Nn,S0 4 . 

It will thus bo seen that the dissolving and precipitating ! 
agents are always regenerated, provided that the sodium [ 
sulphate is produced or regenerated iu the anode compart¬ 
ment. ThiB, however, is apparently not the case. Sodium 
sulphate tends to accumulate in the cathode compartment 
and only 50 per cent, is regenerated in the anode part of ; 
the cell. Niokel of good quality was obtained, with a 
90 per cent, current efficiency, but the lead sulphate was 
not always pure white. When sodium chromate was used 
as the precipitating agent, a good vHfcel deposit was formed 
with the same current-efficiency, the current density being 
173 —800 umpires per sq. metre, and the E.M.F. 2-5—4'S 
volt*. The pigment obtained however, was not satisfactory, 
and was usually oontaminated with lead sulphate. 


Altogether about 1,000 grras. of nickel were deposited on 
two cathode plates, the thickness of the deposit being 
10 mm. in general and 15 mm. at the edges. An analysis 
of the deposit showed it to contain 99'90 per cent, of Ni, 
together with traces of iron, copper, and an insoluble 
reodue.-J. S. 

English Patents. 

Iron, Steel, Nickel, and (he like; Manufacture of -. 

K. W. Wallace, London. Eng. l’at. 7352, March 26, 

’ 1902. 

Tim electric furnace has an open hearth with an inclined 
bed, the lower part of which is provided with a lining ot 
carbon blocks, or of magnetite, with or without a small 
i amount of carbon, forming the cathode over which the 
i reduced metal accumulates. Anodes composed of blocks of 
part of the ore to lie reduced, combined with sufficient 
carbon to give conductivity, arc fed into the furnace, good 
contact between adjacent blocks being secured by hydraulic 
or other means, and the remaining ore to be reduced being 
fed in the usual manner into tho furnace around the anodes. 
One or more additional electrodes may be employed above 
tlji pool of molten metal to strike an arc so as to maintain it 
in a fluid condition.—G. If. It. 

Iron ; Electrolgticaliy Coating - with Zinc. 

K, Goldberg, Moscow, ling, l’at. 7923, April 4, 1903. 
For this purpose a compound containing nitrogen attached 
directly or indirectly to an organic radical is added to the 
electrolyte.—G. H. It. 

United States Patents. 

Furnace i Electric -• ■ P. L. T. Hcronlt, La 1‘raz, 

Assignor to Sue. Electro-Metallurgique Franqaise, Froges, 
France. U.S. Pat. 721,703, March 3, 1903. 

A crucible adapted to carry a bath of molten metal has two 
electrodes supported above it and connected in series. A 
voltmeter is in shunt between one of the electrodes and a 
conductor, consisting of a rod passing through the refractory 
material of the crucible and projecting outside and in-ide 
of it, so that the portion of the rod which is melted is 
replaced by molten material, which fills up the space, and 
thus ensures good conductivity.—G. H. II. 

Furnace; Electric -. A. A. Shade, Assignor to E. H. 

Moore, Chicago, III. TJ.S. Pat. 722,411, March 10, 
1903. 

The furnace has a passage eloping from tho upper to the 
lower end of it, and provided in its I ottoin wall with a 
trough like depression, through which the material to be 
acted on passes by gravity. A number of horizontal elec¬ 
trodes, consisting of dctachibly-jointed sections, extend 
into the passage with their inner ends located above the 
bottom of the trough so as to form a number of arcs in the 
passage, and each pair of electrodes is provided with 
a magnet for deflecting and elongating the arcs into tho 
depression towards the material as it passes successively 
between tho pairs of electrodes. A spout connected with 
the lower end of the passage projects outside the furnace 
for the withdrawal of the molten material from it. Rotating 
shafts, mounted in hearings supported on the furnace walls, 
are provided with screw-threaded sections, which mesh 
wi h the spiral elevations and grooves on one side of caoh 
electrode, and feed the latter into the passage as they are 
consumed. Brackets on the outer Walls of the furnace 
support the electrodes, the rotation of which is prevented by 
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interlocking connection* arranged longitudinally between 
them and the bracket*. A spiral conveyer feed* the 
material to the upper end of the passage, and mean* are 
provided for heating the material while passing through 
the conveyer, aud pipes deliver a burning mixture into a 
passage for a further heating before it reaches the elec- 
trades. The conveyer is surrounded by a chamber, between 
the walls of which and the conveyer-shell a number of 
radial partitions extend, dividing it into several compart¬ 
ments, some of which communicate with each other through 
openings in certain of the partitions, and one of them 
has :ra exhaust passage for discharging the gas from the 
chamber.—G. H. R. 

Iron ; Process of Reducing -, from its Ore. M. Ru- 

thenburg, Philadelphia, Pa. U.S. Pats. 722,253 and 
922,254, March 10, 1903. 

Tub comminuted ore is delivered continuously, by me¬ 
chanical means, from a shelf located in the upper part of a 
furnace, into the lower and more highly heated part thereof, 
until it reaches the base, where the particles form a path 
for an electric current, and the metal, reduced from its oxide 
(without fusiou'l in the upper zones, is thereby fused, when 
it mny be tapped. (See Eng Pat. 13,807, July 8, 1901; 
this Journal, 1901, 1218. Compare also U.S. Pat. 750,490, 
1903 ; this Journal, 1903, 309.)—K. S. 

Silver Plating or Gilding Process. J. Sohiele, Brussels. 
U.S. Pat. 722,148, March 3, 1903. (See Eng. P*t. 9438, 
1902; this Journal, 1902, 917.) -G. H. R. 


XII-FATS, OILS, AND SOAP. 

Fatty Acids ; Action on -, of Metals at High Tempe¬ 

ratures. A. Hebert. Comptes rend., 136, [ l 1 ]> 682 — 
084. 

Tub author has extended his experiment* (Bee this Journal, 
1901, 513), and finds that oxidisablo metals in general 
(sodium, magnesium, alumiuium, iron, tin) give similar 
results to zinc when heated with fatty acids of high mole¬ 
cular weight, while less oxidisable metals (copper, silver, 
tec.) appear to be without action. Unsaturated acids 
(olein) gave similar products to those obtained from 
saturated acids. It is probable that (as observed by Jahn 
in the case of fatly acids of lower molecular weight) 
ketones are formed as intermediate products; for though 
the author was unable to isolate strarone, when treating 
stearin with zinc «« vacuo at as low a temperature as 
possible for reaction, yet stearone itself when heated 
with zinc yielded the same products (hydrogen, carbon 
dioxide, and olefines higher and lower in the series than 
C 18 ) as did stearin.—J. T. D. 

Glycerides of Fatty Acids (Simple and Mixed) j Synthe¬ 
tical Preparation of -. F. Guth. Zeits. filr Biol., 

44, 78. Biochem. Central!)!., 1903, 1, [5], 181—182. 

Phiob to the author’s work only simple glycerides of fktty 
acids have been synthetically prepared, but he has now 
prepared both the simple and mixed glycerides of butyric, 
iso-butyrio, oleic, palmitic, and stearic acids by the use of 
new methods. The mono- and di -glycerides of these higher 
fatty acids were obtained by treating the respective sodium 
salts with mono-chlorhydrin, a-dichlorbydiin and jS-dibrom- 
hydrin, whilst the triglycerides were prepared by heating 
the diglycerides under greatly reduced pressure with the 
corresponding fatty acids, and also by treatment of the 
sodium salts with tribromhydrin. The compounds obtained 
by either method agreed in their physical and chemical 
properties. 

Mixed glyceride* containing stearic and palmitic acid* 
and also glycerides containing certain higher fatty acids 
and benzoic acid were prepared in an analogons manner. 

In almost every instance the melting pointe of the 
glycerides were higher than those of the fatty acids 
employed, a result that is contrary to the expenenoe of 
Berthelot. The phenomenon of doable melting point (thi* 


Journal, 1899, 877, 590, 893) was never shown by the 
synthetical crystalline triglycerides. The author has 
noticed that when two melting points are observed, heat is 
liberated at the moment of the first meltiug, and hence 
attributes the so-called double melting point to an over- 
cooling of the substance, which lias solidified after melting 
without again becoming crystalline. (See this Journal, 
1901, 1003, 1121.)—C. A. M. 

Oleaginous Seeds ; Presence of Saccharose in -, and its 

Rile in the Formation of the Oil. C. Vall6e. J. I’harm. 
Chira., 1903,17, [6], 272—277. 

Bv the use of Bourquclot’s method (this Journal, 1902, 
1244) the author has succeeded in identifying saccharose 
in all the oleaginous seeds that he has examined. 

The following results were obtained :— 

— Saccharose, j 


l’er Coni. l'er Cent. 

Swoet almonds ..— 2’W 0*00 

Hitter almonds. 2*01 0*12 

Castor. l'Oil 0*12 

Pumpkin*. 1*37 0*12 

Pistachios. 3*2(1 0*20 

SesamC. 0*01 0*14 

Indian berries. 0*01 1*05 

(See also this Journal, 1903, 149.)—C. A. M. 

Olive Oil; New Process of Extracting -. A. Funaro. 

Stuz. Sper. Agrar. Ita!., 1902, [IV—12], 918—921. 

In 1899 A. Kuess devised a process (Fr. Fat. 291,559) of 
extracting the whole of the oil from olives in one operation. 
The olive pulp was treated with an equal weight of alkali 
carbonate solution (3° B.) at a temperature of 60° C., an 
emulsion being thus produced, from which the cellulose and 
gums were precipitated by the addition of a strong aqueous 
solution of alum. The separation was accelerated by the 
passage of an electric current, and a residue containing 
only a small proportion of oil was left at the bottom of the 
vessel. 

The author has tried this method on n large scale at 
Monastier, in Tunis, but states that he lias been unable to 
obtain satisfactory results by following the directions of the 
patenl. By adopting, however, certain modifications in the 
temperature, strength of ley, and in the machinery, he 
has been able to render the new process practicable, and 
has taken out patents in Italy and Tunis (1903) for the 
modified method. 

The olives are first crushed to n fine homogeneous pulp, 
the virgin oil that exudes being collected. Towards the 
end of the grinding, the pulp is moistened with a very 
dilate solution of sodium carbonate, and is then transferred 
to large vessels containing the dilute alkali lye, the tempe¬ 
rature of which is not allowed to exceed 40° C., so as to 
prevent saponification. The mass is agitated by the intro¬ 
duction of air under pressure (Fr. Pat. 507, of 1902). 
After 6 hours of aeration the contents of the vessels are 
allowed to stand, and the oil and pulp rise to the surface in 
the form of an emulsion. This is treated with a very 
dilute solution of alum, whilst compressed air is introduced 
and an electric current passed through the liquid. After 
an agitation of some hours the liquid is allowed to stand for 
half a day, when the extractives and colouring matter will 
be found to have been carried down by the precipitated 
alum. The superficial layer of oil is then washed with 
water and filtered. The deposit in the vessels contains at 
most 4 to 5 per cent, of oil calculated on the dry pulp, and this 
can be readily recovered for soap manufacture by treatment 
with a hot soda ley. 

The olive oil obtained by this process is of a uniform 
quality. It has a very slight odour and colour, and unlike 
the ordinary southern oils, does not solidify when chilled. 
It is quite free from acidity, and remains perfectly neutral 
on keeping. It is, however, wanting in flavour, and in 
particular lacks that more or less sharp taste that charac¬ 
terises olive oils extracted by the usual process. Notwith- 












428 


JOURNAL OF THB SOCIETY OF CHEMICAL INDUSTRY. 


1 J, 190S. 


Handing thin it bM already been commercially successful 
in the North of France. 

In illustration of the yields by this process in comparison 
with the ordinary method, the author gives the following 
typical example:—The olives used had the following 
composition :—Oil, 88-86 j water, 39-75 ; and cellulose, 
pulp, &c., 33-40 percent. The oil separated by the new 
process was 25'15 per cent., whilst the sediment contained 
an additional 1 per cent. Treated by the ordinary method 
of expression the same olives yielded the following 
results Oil of the first and second expressions 19-25 per 
cent.; huilrs d'enfer, 1-0 per cent.; and marc oil, 3-40 per 
cent.; total «» 23-05 p«r cent. 

Control experiments made by Bertainghand gave the 
following results :—Kdible oil, 22"t>, uud marc oil, 1*2 per 
cent, by the ordinary method ; ns against 25 • 9 per cent, of 
oil by the new method. 

In addition to this advantage of about 8 per oent. of 
increased yield in favour of the new method, it has the 
further advantages of the suppression of hydraulic presses 
and the reduction of manual labour. In the tactory at 
Monastier, 5,000 kilos, of olives can be treated daily by 
five workmen and one engineer. 

The method can also be applied to the extraction of other 
edible oils.—C. A. M. 

English Patent. 

Esters of Fatty Acids; Process for the Decomposition of 
—— . W. ContMtein, Charlottenburg, Germany. Eng. 
Pat. 22,111, Oct. 10, 1902. 

Tbk esters are subjected with or without previous emulsifi¬ 
cation, to the action of the <at-decomposing enzymes of 
plants in the presence of an acid or an acid salt. (See this 
Journal, 1902, 1541.)—C. A. M. 

French Patents. 

Oil i Method and Apparatus for Recovering— [ from 
Condensed Steam]. C. Kremer and K. Schilling. Ad¬ 
dition, dated June 13, 1902, to Fr. Pat. 312,786, July 3 7 
1901. 

The separation of the oil is effected by the introduction of 
bubbles of gas or air into the tube receiving the eondensa- 
satiou water, whilst the top of this tube, which is surrounded 
by a tank receiving the separated oil and water, has a 
horizontal ledge to prevent tnl from being carried down to 
the bottom of the tank with the water. (See also Eng. Pat. 
14,603 of 1901 ; this Journal, 1902, 917.)—C. A. M. 


Soaps containing Petroleum i Manufacture of -. 8oei4t6 

Daum and Co. Addition, dated Jnly 80,1902, to Fr. Pat. 
820,825, April 22, 1902. 

The use of paraffin wax melted into an intimate mixture 
with a suitable proportion of soluble glass is claimed. 
(This Journal, 1903, 150.)— C. A. M. 

XIII-PIGMENTS. PAINTS, RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

Copper and Nickel; Electrolytic Production of - ,from 

Copper-Nickel Alloys [Electrolytic Production of 
Pigments], v. Kflgelgen. XI. II., page 425. 

• 

English Pitent. 

Paints; Antifouling - , Jor Coating Vessels and other 

Objects. A. J.' Boult, London. From the Denney 
Galvanic Paint Co., Cape Charles, Virginia, U.S.A. 
Eng. Pat. 27,639, Dec. 15, 1902. 

In this paint, which is stated to have no injurious effect 
upon metallic surfaces, the proportion of mercury is com- 
paratively small owing to the absence of substances that 
would neutralise its action. (See U.S. I’at. 715,76.1 of 
1902 ; this Journal, 1903, 102.)—C. A. M. 

French Patent. 

Oil (“ Milleflorine ”) for General Use in Painting; 

Manufacture of -. El. Bourteau. Fr. Pat. 322,989, 

July i 1, 1902. 

An oil intended to replace linseed or poppy oil as a medium 
for paint, and consisting of a mixture of rectified mineral 
i oil, colophony, colza oil, and cotton-seed oil. It is stated 
| to mix perfectly with zinc white, and vo give solid effects in 
! outdoor work.—C. A. M. 

(£?.)— BESINS, VARNISHES. 

Resins ; Iodine, Saponification, and Acid Values of 

certain -. A. Rudling. Chem. Rev. Fett- u. Harz- 

Ind., 1903,10, [2J, 51—53. 

In the subjoined table of results obtained with different 
resins employed in the spirit varnish manufacture, the iodine 
value was determined by dissolving 0-5 to 1-0 grm. in 
25 c.e. of alcohol with 10 c.c. of chloroform, and titrating 


Resin. 


Stick-lao . 

Sood-lfto.. 

Shellac (buttou-lao). 

Yellow acaroid (xanthor* 
rhea) resin. 

Yellow acaruld rosin (Ade¬ 
laide). , . ! 

Yellow acaroid resin (Vic- , 
toria). 

Bed acarcld resin. 

Sandarao... 

Manila (spirit soluble). j 

Manila (hard) . 

White French resin. 

.American resin. 

Venetian turpentine 

(genuine). 

Venetian turpentino 

(spurious). 

Elemi. 



.“ubstanco 

! Iodine 

Water. 

in solution 
in 

i 

; 

Alcohol. 

l. i 2. i 

i i 1 

Per Cent. 

Per Cent. 

! 16*0 ' 100 

379 

14*40 

2*63 

10 60 

j 7*6 , H-7 

22*2 2-2-6 

2*00 

3*10 

5-65 

0*93 

176*2 1S0*« 

4-50 

352 

176-2 184*5 

4*40 

0-88 

175*0 183*0 

4*90 

5-26 

! 104*5 172*9 

2 00 

0*54 

01*8 ; 936 

2-16 

2*30 

;i 100 0 108-2 

1*68 

3 39 

; 86*0 87*4 

0-80 

O'lO 

137*1 1382 

0*75 

0*20 

122*0 122*9 
14a’5 



1090 

0*2 

0*1 

, 83-6 ; 83*7 


19*5 

8*0 

23*3 

188'6 


80 

3*6 

19*0 

1000 


191*5 I100‘0 
184‘7 160-0 


183*1 
94 2 
110*8 
90-6 
138*3 
123 2 


,150*7 

98-7 

9f0 


Saponification Vulue. 


1. , ?. ; 3. | 4. 

i ! i 


Acid Value. 


2. 3. 


8 221 2 200*1 220-8 

224*2 i 251*9 224-0 .1 

208-5 ! 215‘3 1 212*8 l| 

103-8 104*9 100*0 |! 

i i i ; 

100-8 105-5 109-5 106*0 

i i 

150*8 104*0 j 165*5 176*4 


212 
18*4 
204*4 
98 U 


89*2 | 
5,3*0 ] 
58*8 ! 
82-3 

07*2 

72*8 


I 07*7 I 71‘7 106*0 ; IS* 
! 166-7 1166-7 1170-8 |.1S7* 


84-4 
152*4 
18/0 
215*6 
177-8 1 
1820 
121 -8 

117*6 


28*0 28*0 I 28*0 


191*6 196*2 
219-3 ! 227*1 
170-2 179-4 
183 4 183*8 


187*6 


136 

138- 

169 

157 

73 


40*7 

54*6 

60*0 

87*1 

70*3 

76*1 

194 
HOO 
139*5 
141 3 
171*0 
159*1 


| 

1*0 ! 


i 103*4 
ij 22*4 ! 22-4 j 22*4 . 


47*9 1 56-0 
61-1 i 56-0 
61*9 I 64-0 
8»'l ! 64-0 

73-0 67*0 

76*8 1 84*0 


20*6 

140*8 

142‘8 

140*3 

171*2 

150*4 


25*0 

137*8 

1500 


1 .—Crude resin. 2 .—Anhydrous sample. 3.-Anhydrous sample free from mechanical impurities. 4.-B*sm separated from alcoholls 
solution by means of steam, and dri^wt 100 ° C. 


after six hours. The saponification value was determined 
by boiling l grm. of the resin for 15 minutes with 25 c.c. of 
N/Sl potassium hydroxide solution under a reflnx condenser, 
then diluting the liquid with 100 c.c. of alcohol, and titrating 


with standard acid; and the acid value by hoiling 1 grm. of 
resin for live minutes nnder a reflux condenser with 100 c.c. 
of 96 per cent, alcohol, and titrating the liquid when 
cold.—C. A. M. 
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United Statbs Patbmt. 

Cleaning Smooth [Varnished] Surfaces/ Composition for 

_M. Peryer, Christchurch, New Zealand. U.S. Pat. 

782,484, March 10, 1903. 

Tun composition consists of fire-ciay, whiting, common 
salt, borax and potassium carbonate, to which sugar may¬ 
be added.—E. id. 

(C.) —INDI A- RUB BER, &o. 

Caoutchouc j Cold Vulcanisation of -. F. Boegtd, 

Altbtting, Upper Bavaria. Ger. Pat. 139,829, June 19, 
1901. Ohetu.-Zei*., 1903, 27, [«], 254. 

Sulphur chloride is diluted will, a light, but not volatile 
mineral oil, of sp. gr. 0-835- 0-85, such as vaselin oil, 
spindle oil, or Thuringlan paraifin oil, that is, with mineral 
oils ranging between the illuminating oils and the heavy 
lubricating oils. The articles to be vulcanised are dipped 
or laid in the diluted sulphur chloride, from one to five 
parts of sulphur chloride being employed to 100 parts of 
mineral oil.—J. F. B. 

English Patent. 


XVI.—SUGAR, STARCH, GUM, Bto. 

Gum Acacia/ Physical Changer in ——. A. Goetae. 
Pharm.-Zelt., 18, U9. Pharm. J., 1903, 70, [1708], 
417. 

Which gum arable is first collected, the pieeea are 
transparent and glassy, but ou exposure to the sun (or to 
artificial heat), they dry and crack, the cracked pieces 
being nearly snow white in colour and very {Viable. 
Senegal gum is exposed to a leas intense heat and the gum 
itself is less brittle i consequently, fewer cracked pieces and 
broken fragments are produoed. Cape and Kordofan gums 
are easily disintegrated; Indian, Persian, Australian, and 
South American gums, on the other hand, dry leas and are 
tougher.—A. S. 

English Patent. 

Starch ; Process and Apparatus for Manufacturing -. 

A. P. Muidocb, Oswego, N.Y., and The Improved 
Process Manufacturing Co., New York. Eng. Pat. 819, 
Jan. 6, 1903. 

See U.S. Pats. 717,699, and 717,700, Jan. 0, 1903 i this 
Journal, 1903, 153.—T. II. P. 


Caoutchouc, Vulcanised Gums, and Paw Gutta-Percha / 

Process for Regenerating or Treating —-—. P. H. J. 

Chautard and 11. Kessler, both of Paris. Eng. Pat. 

8064, April 7, 1902. 

The material (100 kilos.) is broken up and heated with 
commercial phenol (500 kilos.) or other solvent, at about 
100° C., under reduced pressure (40—50 mm. of mercury) 
in a boiler fitted with a reflux condenser and a mechanical 
stirrer. When solution is complete, the solvent is distilled 
off, and sulphur is precipitated by means of solid lead 
acetate and allowed to settle out. The supernatant fluid is 
then drawn off and the phenol finally romoved by alcohol 
or soda lye, or both. (See also this Journal, 1902, 357.) 

-R. h. J. 

XIV.—TANNING; LEATHER. GLUE, SIZE. 

United States Patents. 


United States Patents. 

Sugar and Solutions thereof j Process of Purifying ——. 

G. A. Spreckcls and C. A. Kern, New York. U.S. Pat. 

722.157, March 3, 1903. 

Claims are made for the various steps in the method of 
cleansing sugar from its impurities, which consists in 
mixing with tho impure sugar a cleansing agent, which 
may or may not be mixed with a hydrocarbon oil, and 
containing either a sulphonatod essential oil or other 
sulphonated compound including such oil, and then separa* 

1 ting the cleansing agent and the impurities carried by it. 
i (See also U.S. Pat. 698,150, April 22, 1902 ; this Journal, 
I 1902, 715, and U.S. Pats. 699,933 and 700,099. May 18, 
j 1902 | this Journal, 1902, 784.)-T. H. P. 

Sugar and Solutions thereof ; Process of Purifying ——. 
j C. A. Sprrckels and C. A. Kern, New York. U.S. Pat, 

722.158, March 3, 1903. 


Hides or Shins/ Treatment of S. K. Felton, j u n., 

Philadelphia, U.S.A. U.S. Pat. 721,553, Feb. 24, 1903. 

Hides and skins after being uuhaired, either by the usual 
treatment or by painting tho flesh side with a compost of 
lime and arsenic, arc placed in a bath of sodium sulphide 
and then in a solution of sodium thiosulphate. A further 
treatment with lime and arsenic to remove sulphur completes 
the process.—R. L. J. 

Glue / Process for Making -. R. Arens, Marxlob, 

Germany. U.S. Pat. 721,852, March 3, 1903. 

Bone is treated for some time with a solution of sulphur 
dioxide aud afterwards with a concentrated tolution of the 
same agent under pressure (lj—2 atmospheres) at an 
elevated temperature, until the lime salts are dissolved. 
The residue is then boiled for glue.—R. L. J. 

XV.—MANURES, Etc. 

Phosphoric Acid in Manures ; Determination of the 
Aoailabte -. W. F. Sutherst. XXIII., page 442. 

United States Patent. 

Citrate-Soluble Phosphates-, Process of Making -, 

W. Wolters, Magdeburg-Buckau, Germany. U.S. Pat. 
721,489, Feb. 24, 1903. 

A mrruKB of about 100 parts of phosphorite, 80 psrts of 
chalk, and 84 parts of an alkaline-earth silicate, is heated 
until it becomes a “thin fluid molten glass,” which, on 
oooling, is stated to be perfectly soluble in citrate solutions. 

—E. 8. 


j Claims are made for the different steps m the method 
i of cleansing sugar from its impurities, which consists in 
treating the impure sugar with a compound containing 
hydrocarbon oil intimately mixed with a sulpho-oleaginous 
or other sulphonated body, and then separating the 
cleansing agent and impurities carried by it, from the 
sugar (see preceding abstract).—T. H. P. 

Lump-Starch / Process of Making -. J. M. Lyman, 

Chicago. U.S, Pat. 721,814, Feb. 24, 1908. 

j Eighty per cent, of pulverised starch and 20 per cent, of 
water are mixed together iu a centrifugal machine, and the 
i mixture is forced through a fine meshing for the purpose 
j of making the starch fine and soft, and thoroughly mixing 
! the same. The moistened starch is then heated to a tem- 
i perature of 200° F., and afterwards introduced into 

I cylinders in which the same high temperature is maintained 
and which are subjected to heavy pressure. The material 
is allowed to remain in the cylinders until adhesion takes 
place j it is then reduced to lumps, aud finally maintained 
at a temperature of 90° F. for a period of 48 hours. 

—T. H. P. 

i Sugar in Crystals; Process for Obtaining ——, from 
Syiups. and Apparatus therefor. H. Claassen, Germany. 
Addition, dated July 30, 1902, to hr. Pat. 289,673, 

I June 7, 1899. (See Eng. Pat. 65t8, March, 23, 1900} 

| this Journal, 1901, 489.) 

| Tbm addition relates to a modification of the controlling 
apparatus described in the original specification made with 
the object of fixing the temperatures necessary during the 
boiling; to this end the apparatus ia provided with a scale 
of degrees of vacuum, and with a table of boiling points 
which are so arranged relatively to one another that an 
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index pieced against the degree of vacuum shows at onee 
the boiling point necessary for each phase of the bouta^. 

Suuar in Dried Beetroot, Process for the Direct Refining 

of the Natural -. J. Lafeuille. Ailditioo, dated 

June 80, 1902, to Fr. Vat. 308,236, Feb. 18, 1901. (See ! 
this Journal, 1902,416.) ! 

Tax present addition relates to a special form of apparatus 
for the continuous extraction of the sugar from the dried 
beet slices in the form of syrnp. The figure represente a 
longitudinal section of the diffuser, which consists of a 
vat A, furnished about half-way down with supports B, 
resting on the floor. About one-third of the vat is sur¬ 
rounded by a hot-water jacket C. The slices are introduced 
into the hopper a of a mill for breaking them up, fr 0 ” 1 
which they pass into a pipe 6, leading to a screw F s the 
latter pushes the slices into the barrel of a pump G, which 
forces them through the tube c into the lower part of the 
vat A. By moans of the tube d a certain amount of juice 
is kept in the barrel H and the pump G. Ihe lower part 
of A is closed by a perforated plate /, which allows the 
syrup to flow out through the pipe I into a tank. A 
rotating axle with four vanes J keeps the opening of the 
pipe C open, and spreads the slices out and causes them to 
rise in the vat. When they reach the surface MX of the 
liquid in the diffuser, the exhausted slices form a layer, and 
are removed by a rotating rake K into a shoot not shown 


Sugar Juice» 


, Defecation of -L. L. J. A. Wackernie. 

Fr. rat. 823,046, July 18, 1902. 


I* this process for defecating sugar juices, the latter are 
heated with sino sulphate, or a similar salt, and lime to 
just below the temperature (about 80 C.) at which sugar 
is inverted! baryta is then added to precipitate the 
sulphates, and the juice afterwards heated to 100 C. Ihe 
filtered liquid is next treated with lime and saturated with 
__-i__T H. P. 


XVII- BREWING, WINES, SPIRITS. Etc. 


Torula Species with Racial Variations as regards its 
Fermentative Action on Maltose. {Torula colltculosa, 
n. sp.) M. Hartmann. Woch. f. Brau., 1908, 20, [H]> 


Thk species referred to, was isolated from a chalky-looking 
preparation of dried yeast, consisting mainly of rice starch, 
and containing the spores and gemnam of Mucor amylomyces, 
together with a large proportion of cells of this torula 
yeast. The cells are spherical, with a vacuole and a few 
fat globules. The diameter of young cells may he as low 
as 1 ■ 7 p, but the usual diameter is 3- 5 p ; giant cells are 
produced in old cultures as large as 9'7/*. Two or three 
daughter cells may appear simultaneously on the same 
mother cell \ cell chains occur with three or four members 






n riWfcrnrM 

1 M AT 
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in the figure. The water used in ihe diffusion passea from 
the cistern M through the pipe h into a heater, which 
receives steam by means of the pipe Hot water from the 
heater proceeds to the diffuser eippg the pipe I, and to the 
hot-water jacket round the lower ftart of the vat by means 
of j i k is the return pipe for the cold water from the 
Jacket. Claim is also made for another arrangement of the 
bottom part of the vat, a sketch of which also accompanies 
the specification.— T. H. P. 


the ond cells always being smallest. The appearance of 
old colonies on solid media is very charactenstio. Fig- l 
shows a giant colony on nnhopped wort-gelatin with mole- 
hill excrescence*. Fig. 2 show* a streak culture on 
wort-agar 11 months old, showing similar excrescences 
about the siae of a pin’s head appearing on the otherwise 
smooth shiny surface. These exorescenees indicate the 
pretence of a variety of much larger celle than the normal. 
Such giant cells are not duo 'to infection, but constitute a 
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racial variation or alternation of generations, the points 
appearing generally after about 12 days. . Cultures five or 
six months old lose the property of forming these points, 
but regain it after a few cultivations in nnhopped wort. 
The large cells of the excrescences again produce normal 
offspring in an adhesion culture. The most fevosrable 
temperature for the growth of this torula is from 2S° to 

Kio. 1. 



30° C.; the limits of growth are 7’and 43° C. Both the 
large and the small varieties of cells behave towards most 
carbohydrates after the manner of top-fermentation yeast, 
with one important exception, viz., towards maltose. The 
normal small cells of a young culture, which constitute the 
smooth portion of a culture on solid media, have no fermen¬ 
tative action on maltose; the large colls, constituting the 

Fig. 2. 



■' 1 




excrescences, do, however, effect a notable fermentation i» 
wort and solutions of maltose. Both varieties may be taken i 
rom the same culture. The fermentative power towards 
maltose may be increased fourfold by successive sub-eultiva- 
tions eight times in unhopped wort; 4 • 5 per cent, of alcohol 
can then be obtained. J. F. B. I 


Distillery Yeasts, Races II. and Xft.i Morphology of 

-. W. Henneberg. Zeits. Bpiritusind., 1803, 26, 

[93.91. 

These two races of top-fermentation yeast are cultivated on 
the largo scale by the Berlin Institute of Fermentation 
Industries. Race II. (No. 128 of the Berlio collection) was 
isolated in 1889 by Lindners race XII. was obtainedia 1902 
by Matthes. The present comparative study of their 
morphological characters is illustrated by a series of photo 
graphic reproductions showing the appearance, both 
macroscopic and microscopic, of the two races under various 
conditions of growth. The giant colonies on unhopped 
wort-gelatin show in race II. shallow concentric and radial 
furrows ; the surface is otherwise smooth, and the outline of 
the edges is fairly uniform. In race XII. the surfnoo of 
the colonies is very rough, with deep irregular radial furrows 
ami a very delicate riug-marking; the edges are serrated, 
owing to the projection of the radial ridges. Small colonies 
grown from a single cell show, in the case of race XII. when 
eight days old, a central depression. As the oolony grows 
tliis depression deepens, and is subsequently covered over by 
the inward growtli of the yeast on its edges. The centres of 
the colonies of race II. are only very slightly depressed, 
.Streak cultures show similar differences as regards the 
surfaces and edges of the colonies. In these cultures raoe 
II. has generally liquefied the gelatin in 24 days, whereas 
race XII. never liquefies it in so short a time. Race XII. 
grows more rapidly than race 11., and its colonies of the 
same age are larger. In a hanging drop, race II. showed a 
maximum of 37 descendants from a single cell in 24 hours ; 
race XII. gave a maximum of 35. The budding branches 
of race II. are less defined and more loosely connected than 
those of race XII. This is especially uoticeablc in the 
lactic-acid wort of practice (Lufthefu process)} race XII. 
shows a very marked tendency to form budding aggregates, 
whilst race II. shows almost none. 

Race XII. ut 28° (i. forms a film on liquids in six days, 
whilst race Ii. only shows a distinct film after 13 days. The 
film of race Xli. breaks up, on agitation, into visiblo 
fragments which sink to the bottom in masses, the film cells 
hanging together j the film of race II. breaks up in the form 
of a turbidity. 

The froth of race II. is higher and contaius smaller 
bubbles and more yeast than that of race XII.; the ferment¬ 
ing wort with the latter is less turbid than with raoe II., 

I owing to the difference in the tendency to aggregation, 
i The sediment of race II. is less in quuntity and coherence 
j than that of race XII. Race II., as arule, possesses iongish 
egg.shaped ceils, whilst those of race XII. are rounder, and 
. the vacuoles of the latter are less distinct. No certain 
j distinction can be made by measurements of the ceils; the 
j spore formation also showB no characteristic differences. As 
regards glycogen formation, raee II. generally shows more 
than race XII.—J. F. It. 

i 

Yeast i Some Notes on -. It. K. Evans. J. Fed. Inst. 

Brewing, 1903, 9. [1],35—50. 

Afteu some general remarks on the temporary and per¬ 
manent variations of yeast, the author deals witli the 
influence of the nitrogenous nutrition. When yeast was 
grown in 1’asteur’s solution containing nitrogen only in the 
form of ammonium tartrate, it was found that the non-ammo- 
niacal nitrogen in the liquid after fermentation amounted to 
! O’017 per cent. The influence on the yeast of the com¬ 
position of the wort is shown by the fact that, if yeast be 
imported from another district, it produces from the local 
wort a beer having the flavour of its origin, but after a few 
brewings the distinctive flavour disappears, and the local 
wort re-asserts its character. The actual substances which 
impart the flavour of beer may be so small in amount as to 
be beyond recognition. In this connection it was found 
that additions to beer of 0*0002 per cent, of oil of aniseed, 
0*0002 per cent, of creosote, 0*0005 per cent, of iron, and 
0*002 percent, of quinine were quite sufficient to spoil the 
flavour. The system of fermenting under pressure, as 
carried out at Burton, probably has an important influence 
in determining the flavour of the beer. 

Examination of Yeast and Beer Deposits. — The rigour 
of tho yeast may be tested by shaking it with dilute iodine 






482 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


LApril is, m 


solution Old debilitated cells become stained a deep brown t 
rigorous healthy cells take a much lighter colour, and 
budding cells are not stained at all s very old cells in beer 
deposits are stained bine. A method of testing the parity 
of the yeast consists in incubating it in a solution of lactose, 
which favours the growth of bacteria and sarcina, but is 
not available for the growth of the yeast. 

The Nitrogenous Constituents of Malt and Worts .— The 
nitrogenous constituents of worts may be divided into two 
classes j those available for yeast nutrition, and those not 
available. 

These are tested by nitrogen determinations before 
and after fermentation. Generally the best malts are those 
which show the greatest removal of nitrogenous matter 
during fermentation ; satisfactory beers contain less nitrogen 
than unstable beers. The yeast food in a wort is strictly 
limited. If maltose and yeast be added to a fermented wort 
from which the alcohol has been removed, a second aleoholio 
fermentation does not occur, but lactic fermentation sets in. 

Purification of Yeast. —Infected yeast may be purified 
by washing either with water or, preferably, with a dilute 
solution of salicylic acid or calcium bisulphite, which do 
not iujure the yeast. The system of ‘'natural” pure 
cultivation gives good results j the “ single cell ” system 
presents the drawback that characteristic fei mentations are 
often dependent on suitable mixtures of several races. 
Artificial yeast foods frequently give good results in the 
revivification of yeast.—J. F. It. 

i Yeast i Cultivation of -, in Mineral Solutions. 

3. Henry. Ann. de la Brass., 0, [2], 27—28. 

Yeast was successfully cultivated in Wildiers’ mineral 
solu'ion with 5 per cent, of pure saccharose, as far as the 
third dilution, three drops from the previous culture (start¬ 
ing with beer wort) being taken for inoculation in 500 c.c. 
of medium at each dilution. In this manner eny “ bios ” 
originally present would be in a greatly attenuated state in 
the third dilution; nevertheless tho yeasts exhibited great 
vigour of growth and reproduction. The assertion of 
Wildiers, that reproduction is delayed until the decay of 
other cells has liberated the necessary “ bios,” is disproved 
by the fact that the staining test revealed the presence of 
not more than a dozen dead cells in tho sediment from the 
third culture. The author concludes that yeast is able, 
when supplied with proper nutr eut muterials, to elaborate 
its own protoplasm without extraneous assistance from 
organic substances ; and that, though Wildiers’ “ bios ” may 
« exist, its functions are merely stimulative, not indispensable 
for the growth of the yeast.—C. S. 

Yeast Expressed Cell-Juice [Buchner’s Zymase]; Alcoholic 

Fermentation with -, in presence of Blood Serum, 

A. Harden. Ber., 1903, 36, [4], 715—716. 

It has been found that the addition of the blood serum of 
the rabbit, pig, or horse to expressed yeast cell-juice has a 
remarkable effect in restricting the activity of the proteoly¬ 
tic enzyme contained in the juice. This effect is demonstrated 
by determinations of the precipitable albumin before and 
after digestion. The blood strum of the horse inhibits 
almost entirely the proteolytic action, that of the rabbit or 
pig restricts it very considerably, whereas egg albumin, has 
no such effect. 

It has beeu suggested that the reason why the cell-juice 
of yeast only ferments a relatively small propot tion of the 
sugar added to it is, that the zymase is rapidly destroyed by 
the digestive action of the proteolj tic enzyme. This view 
now receives confirmation, since fermentative experiments 
carried out in prtsence of blood serum showed an increased 
evolution of carbon dioxide to the extent of 80—90 per cent. 

—J. V. B. 

Yeast) Treatment of Top-fermentation - , in German 

and English Breweries. D. Kleiuke. Woch. f. Brau., 
1903 , 20, [ 12 ], 125 — 126 . ^ 

In the author's opinion the Inferior position of the top- 
fermentation brewing industry in Germany is, to a large 
extent, due to the unsuitable treatment pf the yeast. In 
Germany the yeast is washed and diluted with water, and 
then prestrved under water or beer at the lowest convenient 


temperature. In England, on the other hand, it is not 
washed or diluted, but is preserved in the form of a thick 
mass just as it is obtained; only seldom is it preserved in 
the pressed Btate. The English method is strongly recom¬ 
mended to the German top-fermentation brewers. The 
thiok mass consists of yeast cells in preponderating 
quantities, bacteria, hop-extract, albuminoids, and fully 
attenuated brer. It is a mixture in which injurious 
organisms have the smallest possible chance of development ; 
they are held in the quiescent state by the absence of 
mobility, the antiseptic action of the hop resins, and of tho 
relatively high degree of acidity. The ratio between the 
yeast ceils and bicteria is preserved substantially the same 
as at the time the yeast was skimmed. In the German 
method the treatment with water dilutes the residual beer, 
redissolves certain of the albuminoids and exuacts others 
from the yeast, creating a favourable medium for the 
development of bacteria and wild yeasts. The antiseptic 
constituents, hop-extract, acids, and alcohol are partially or 
wholly removed, the yeast is weakened, and tbs foreign 
organisms become acclimatised by their activity in the 
yeast-water. The cleanliness of English yeast is greatly 
helped by the stronger hopping, the employment of hop- 
bucks, and the use of spent hops as a filter-bed; also by the 
higher gravity of the wort affording a longer period of 
fermentation and cleaner cropping of the yeast. Great care 
is devoted to the separation of the cooler sediment. In 
Germany top-fermentation beers are brewed from low 
gravity, weakly hopped wo’rts with short and hurried 
fermentation. 

The Kuglish method is the only one by which a slightly 
higher acidity can bn obtained during fermeniation without 
endangering the product. The pasty yeast should be kept 
in tin-lined copper vessels provided with lids and stored at 
a low temperature. If desired, the yeast so preserved might 
with advantage be washed with ice-cold water just before 
use.—J. F. 13. 


Denatured Alcohol. Preparation of ■■■, by Fermenta¬ 
tion. G. I'oreire and G. K. Guiguard. Ger. Put. 139,387, 
Nov. 23, 1901. Cliem.-Zeit., 1903, 27, [20], 223. 

Thk mush containing sugar is run into a vat provided with 
a water heating pipe. Excess of calcium carbonate is added, 
and the temperature raised to 40° C. An amylozymic 
ferment is added, and the fermentation, during which 
acetic acid, butyric acid, ethyl alcohol and amyl alcohol are 
produced, allowed to take place until tho sugar is about 
half usod. The temperature is then reduced to 2-1 3 C., and 
ordinary fermentntion induced. On rectifying by mean* 
ot a column, alcohol and a denaturing oil are obtained. 
If these be mixed, a spirit is obtained containing 90 vols. 
per cent, of alcohol.—J. MeC. 


Beer Wort; (Contraction of -, on Cooling, from 18° and 

14° tt. to 4° It. (22'5° and 17'5° to 5° C.). F. Cerny. 
Allgetn. Zeits. Bierbrau. und Malzfab., 1903,136; through 
Woch. f. Ilrau., 1903, 20, [11], 123. 

Tim following table shows the contraction of beer wort of 
various concentrations in cooling from the ordinary tem¬ 
peratures to 5° C., the usual pitching temperature for lager 
beer. The importance of the figures lies mainly in the fact 
that totally erroneous values have somehow crept into the 
various German table-books. 


Saccharorneter. 

Contraction from 
17-5° to 6° C. ’ 

Dogrees Balling. 1 
20 ! 

Litres per 100 h!. 

24 

18 1 

22 

10 I 

20 

14 

19 

12 

18 

10 

17 

8 

16 

0 

14 

4 

12 

2 

10 

Water 

___1 

9 


Contramion from 
22'3° to 5° C. 


Litres per 100 hi. 
37 
33 
83 
31 
29 
27 
23 
23 
21 
19 
17 


—J. F. B. 
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Top-fermn lotion Beers; The Chilling and Filtering 

of _. //. N. Van Laer. J. Fed. Inst. Brewing, 

1903, 9, C>j. *3—»*• 

£<>* the preparation of bottled hoers without artificial 
carbonation, two processes arc available : the natural and 
the forced processes of conditioning. The former method is, 
however, for the lighter types of ale, unreliable and costly. 
The forced process consists in forcing on a vigorous after¬ 
fermentation by means of priming or “ krau-en ” added 
to tbe beer in the chip cask at a temperature of 58® F. 
This method is of American origin. 

The usual proportion of “ kransen ” added is front 8—10 
per cent, but it may extend to 25 per cent, for special 
purposes. The “ krausen ” may be token from wort in the 
ordinary course of brewing operations, about 86 hours 
after puching, or it may be specially prepared irom a 
sugar wort for the purpose. The tendency of large pro¬ 
portions of “krausen” iB to impair the durability of the 
beer; proportions above 10 per cent, are apt to impart an 
unpleasant ycast-hittor flavour and rawness to the beer. 
Artificially carbonated beer contains from 1-4 to 1-5 times 
its volume of carbon dioxide. The employment of 10 per 
cent, of “ krausen ” yields a beer containing 1 • 7 vols. 
of gas, whilst 2 pints of priming syrup, added per barrel, 
yield beer containing I'6 vols. A method is described 
for the determination of carbon dioxide in bottled beer. 
In the author s opinion 10 per cent, of “ krausen ” can 
safely be used without altering the character of the beer. 

In case closed tanks are available for conditioning and 
chilling, the use of “ krilusen ” is very simple; it is 
desirable, however, to introduce the ” krilusen ” at the 
bottom of the tank, without allowing it to become mixed 
up with the beer. In this way the absorption of the gas 
is more efficient. Finings are not applicable for beerB 
which have to be filtered, as the gelatin soon clogs tbe 
filter ; clarification should therefore be effected by means of 
chips (either wood or aluminium). The chief item iB the 
possession of suitable vessels capable of withstanding high 
pressures) glass-enamelled tanks are eminently suitable, 
and if these be provided with cooling arrangements, the 
complete process of conditioning, clarification, and chilling 
nan be done in one vessel. The lime requited for the whole 
treatment is about 14 days.—.1. F. B. 

Iron as a Cause of Alterations of Colour and Taste of 
Beer. 1). Kleinke. Woch. f. Brau., 1903, 20, [12], 
126—127. 

This author had occasion at one time to carry out some 
experimental brewings in plant constructed of cast iron 
instead of copper. In the case of a paie beer, the wort came 
away with a slight blackish tint and a “raw” flavour. 
After fermentation with a top yeast, the beer was casked 
with dry hops ; isinglass finings were added, and the beer 
was left to mature. The finished beer was perf.ctly bright, 
and in no wsy nelow the mark in colour or flavour. The 
influence of tbe iron vessels was therefore disregarded. 
Subsequently a very dark beer was brewed in the same 
plant. No abnormal qualities were discernible after 
fermentation, and the beer was casked with bops in the 
usual way, but without finings. When ready for consump¬ 
tion the beer appeared to be perfectly right. A few bottles 
were filled with it, with the addition of a little sugar. 

It was found that the beer in these bottles gradually 
developed an unpleasaut flavour, finally acquiring the taste 
of ink. It is suggested that the difference between the 
behaviour of tbe pale beer and the dark was due to the 
fact that the former was treated with finings, whilst the 
latter was not. The isinglass might combine with the iron- 
tannin compound, removing it by precipitation. In the case 
of the dark beer it is assumed that the iron originally 
existed in a tasteless form, and was gradually converted 
into the objectionable form by the action of the tannin 
derived from tbe hops. - J. V. B. 

Beer; Iron in——, and its Connection with the Iron- 
Content of Cash Pitch. 3. Brand. Zeits. ges. Brau., 
26, 133—135. Chera.-Zeit., 27, [19], B«p. 61—62, 
Expbkuxbsts conducted in a brewery have traced the 
connection between iron bong fittings on trade casks and 


the presence of iron in beer, the amount of the latter 
ranging from (HI to 0'3 grin, per hectolitre (O’5 grm. 
maximum). Tbe author recommends the thiooyaustu 
reaction as the bast test, since it will rovetl the prosenos of 
as little as 1 part in 10 millions, whereas not less than 
1 part per million can be detected by the taste. 

Attempts made to trace the source of the iron to 
ferruginous cask pitch failed, no irou being extracted by 
the beer on storage for four weeks in pitch-lined glass 
bottles. The author characterises as erroneous the assump¬ 
tion that, because iron is found in tho ash of such pitch, 
an intentional addition for colouring purposes has bren 
made. Pitch that has been purified in iron vessels contains 
iron oxide, but dissolves completely ill ether, whereas when 
the same oxide has been addu l intentionally, it remains 
uudissolved by the ether treatment.—C. 8. 

Red- Brand on Fine Stocks. II. Mfiller-Thurgau. Cbl. 

Bakt., Alttli. II., 10,8,48, 81, 113. Chem.-Zeit., 27, 

[HI], Rep. 59. 

Tiib infection is due to a thread fungus, infesting the veins 
and vessels of the foliage. It usually forms thin hyphte, 
sparingly septate, and characterised tty an undulating, or 
more frequently spiral growth. No Bpores could be de¬ 
tected on artificial cultures; but old leaves from infected 
districts revealed apothecis, which, when moistened, 
rapidly developed asei and spores, the latter germinating 
into the characteristic hyphte. The name Pseudopepisa 
tracheiphila has been best wed on tbe organism. The 
best preventive remedy against attack is the maintenance of 
a certain percentage of moisture ; tbe root development of 
the plant should be stimulated, and care taken that the soil 
is sufficiently retentive of moisture. To combat, tho fuugus, 
tlte vines should be sprinkled with Bouillon Bordelaise at 
the end of May and beginuing of June.—0. 9. 

Saccliaromyces acclimatised to the Volatile Toxic Principles 

of Beet Molasses; Use of -, in Distilling, II. Alliot. 

Comptes rend., 1903, 130, [8], 510—511. 

Thu author enumerates the practical advantages of using 
yeasts which have been acclimatised to the toxic con¬ 
stituents of molasses from beetroot sugar, thus rendering 
denitration, &c. of the molassis unnecessary. They are 
as follows: Economy of heat, cooling water, and labour; 
diminution of the time required for ferinentotiou by one- 
fifth to one-quarter; diminttti >u of the initial free acid 
required to «•* gtm. of sulphuric acid per litre, uud a 
corresponding increase of the potassium carbonate in th% 
salts obtained. Further, the yeast multiplies very abun¬ 
dantly, and successfully suppresses all baotertal growth. 

—T. II. P. 

Brandy ; Report of Special Analytical Commission on -. 

Lancet, 1902, 1503—1518 j through Analyst, 1903, 28, 

[321J, 72—75. 

Thk technical methods of producing brandy are described. 
The wines are distilled, and the first runnings {tlte de 
brouillis') are returned to the next distillation ; the middle 
portion (cwur de brouillis) is r. served for a second dis¬ 
tillation ; the tailings (queue de brouillis ) are returned to 
the next disiliitiott j the residue is worked up for tbe 
recovery of tartaric acid. The cwur de brouillis is re¬ 
distilled, and the first runnings (tide d’eau de vie) are 
returned to fresh wine; the middle portion (cirur de des¬ 
tination) is brandy; tbe tailings ( queue or secondes) aro 
either returned or used for making ordinary brandy. 

Tables are given showing (1) aualyses of all the above 
products; (2) aualyses of vintage brandies, matured but 
not diluted or blended; (3) analyses of genuine brandies 
bought in tbe market; (4) comparative aualyses of grain 
and beet spirits, ruin, whiskey, gin, and brandy; (5) 
analyses of spirits sold as brandy to the public. The 
determinations comprise the alcohol, extraot, acids (a* 
acetic), aldehydes, furfural, esters (as ethyl acetate), and 
higher alcohols, the sum of the five last constituents being 
classed as “ total secondary products.” During maturation 
the fnrfural tends to dimmish, and the other secondary 
products, especially acids and aldehydes, tend to increase. 
The market brandies represent the matured, spirit, diluted. 
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coloured, and blended; the constancy of chemical com- j 
position obtained by blending is remarkable. For tbe 
determination of sophistication the following characteristics 
may be noted:—Brandy contains at least 250 grms. of i 
total secondary products per 100 litres of absolute alcohol j 
present, and generally about 3u0 grms. Of these the 
esters and higher alcohols exist in about equal proportions 
of about 100 grins, each, any divergence usually taking the j 
form of an excess of higher alcohols over esters, drain 
and beet spirits are comparatively free from secondary ! 
products, furfural especially being absent ; gin is also poor 
in secondary products. Hum is very high in esters, and 
contuins larger proportions of acids and furfural than 
brandy. Whiskey resembles brandy more closely, but the 
furfural is high, and the higher alcohols are about three 
times as abundant us the esters, a ratio never found in 
brandy.—J. F. 11. 

Wine ; Detection of Impure Glucose in -. F. Wirthle. 

XXIII., page 443. 

English Patent. 

Beer and the Like ; Process for Brewing -. M. Malo- 

taux, Brussels. Kog. l'at. 4788, Feb 25, 1902. 

See Fr. Pat. 318,899 ; this Journal, 1903, 224.—J. F. Ti. 

Fermented Liquors-, Manufacture of -. J. Schneible, 

New York, U.S.A. Eng. Fat. 1428, Jan. 20, 1903. 

The fermented liquor is separated from the yeast while the 
albuminous matters are in solution or semi-solution therein; 
the liquor is then charged with the fresh gaseous and 
volatile matters given off by fermenting liquor; the tem¬ 
perature is lowered to promote the absorption of the 
gaseous matters and the action of such matters on the 
liquor j tbe latter is finally rested while coagulation and 
separation of the albuminoids takes place. (See also 
Eng. Pat. 4152, 1902; this Journal, 1902, 716.)—J. F. B. 

United States Patent. 

Non-Intoxicating Beverages; Manufacture of -. A. 

Nilson, Assignor to Wahl and Henius, all of Chicago, ' 
U.S.A. U.S. Fat. 721,383, Feb. 24, 1903. 

See Rng. Pat. 26,588, 1902; this Journal, 1903, 223. 

—J. F. B. 

French Patents. 

Yeast without Lactic Acid Fermentation ; Preparation of 

-. M. IKicheler. Addition, dated July 1, 1902, to 

Fr. Pat. 308,703, March 5, 1901. (See this Journal, 

1901, 1128.) 

The process described in the original specification may be 
varied in the following manner ;—After the addition of the 
mineral acid, the wort is cooled to a temperature of about 
60° C., and is maintained at that temperature for a period 
of four to six hours, according to the nature of the material, 
in order to effect a modification of the albuminoid con¬ 
stituents. Tbe process is applicable to all kinds of distillers' 
wash.—J. F. B. 

Yeast Cells ; Process for Obtaining the Contents of -. 

Pharm. Inst. L. W. Guns. Addition, dated July 16, 

1902, to Fr. Pat. 310,349, April 27, 1901. (See 
Eng. Pat. 8722, 1901 ; this Journal, 1902, 491.) 

The extraction of the cell contents of yeast by the addition 
of certain indifferent organio substances takes place far 
more rapidly if the yeast be first mixed with a quantity of 
water equal to or half the weight of the yeast.—J. F. B. 

Alcohol; New Method and Apparatus for Producing 

-. F. Billet. Addition, dated June 28, 1902, to 

Fr. Pat. 819,770, Mar. 20, 1902. (See this Journal, 
1902, 1547.) 

The process described in the maifrtpecification is extended 
to the treatment of other materials, such as angar-cane, 
sorghum, maize, artichokes, &c., the materials being j 
preferably employed fresh and chopped into small pieces. ' 

—J. F. B. I 


Wines or Phlegms ; Apparatus for the Continuous Rectifi¬ 
cation of ——% E. A. Barbet. Second Addition, dated 
July 22,1909, to Fr. Pat. 317,024, Dec. 19, 1901. 

The improvements relate to a special form of hood for use 
in rectifier columus; these hoods have conical tops and 
longitudinal slits in the sides; the central pipes which reach 
to the top of the hoods have deeply-serrated edges affording 
an outlet area equal to the section of the pipes. These 
hoods tire specially suitable for thick washes. —J. F. B. 

Alcohol; Apparatus for Continuous Rectification of -. 

E. A. Barbet. Ninth Addition, dated July 22, 1902, to 
Fr. Pat. 296,750, Fell. 1, 1900. 

A safety overflow pipe is provided in the observation 
vessels, communicating directly with the excisable outlet for 
the spirit. 

The pressure of the vapours in the columns is regulated 
exactly by means of an overflow pipe, the level of which 
can be altered inside the column according to the indications 
of a lever situated outside. (See also this Journal, 1903. 
164.)—J. F. B. 

Denaturing Alcohol; Process for ——. G. Ilache. 

Addition, dated Aug. 7, 1902, to Fr. Pat. 320,592, 
April 22, 1902. (See this Journal, 1903, 108.) 

The deuaturatiou of alcohol treated hy the process claimed 
(/oc. eit.) is rendered more certain by the addition to the 
spirit of from one to ten per cent, of heavy or light 
benzene.—J. F. B. 

XVIII—FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(A.)—FOODS. 

Albumin Reactions with Acids. F. Mylius. 

Her., 1903, 36, [4], 775—778. 

Egg-albumin in aqueous solution is not precipitated by 
orthophosphorio, orthotelluric, boric, oxalic, acetic, formic 
and benzoic acids. It is precipitated even in very dilute 
solutions by the following acids and acid salts, which are 
regarded as reagents for albumin ;— Hydrogen platino- 
ehloride, hydrogen mercuric iodide, hydrogen bismuth iodide, 
hydrogen ferrocyauide, metaphosphorio acid, molybdic, 
phosphomolybdic, tungstic phosphotungstic, allotcllurio and 
tannic acids. The non-precipitating acids ull have in solu¬ 
tion simple molecules, whilst those of the second class all 
have complex molecules, which seem to be essential for the 
precipitation of albumin. Alost other acids occupy a position 
between these two groups and precipitate albumin when in 
concentrated condition, but fail to do so in dilute solution. A 
table is given showing the limits of concentration of certain 
acids required to produce an immediate precipitate at 18° C.; 
me and temperature, however, are important factors, and 
precipitates can be obtained at far lower concentrations. 
Within the limits of concentration of the acids at which 
albumin is precipitated, the conductivity aud other physical 
determinations indicate the existence of paired molecules. 
In such solutions there exist the monomolecular hydrated 
forms and the polymolecular, more or less dehydrated 
forms. The precipitation of albumin probably constitutes 
a test for these latter forms. Whilst formic and acetic 
acids do not precipitate albumin, their presence materially 
assists its precipitation by other acids, possibly owing to the 
formation of complex molecules. The albumin is pre¬ 
cipitated apparently in the form of salts, which are 
decomposable by water, but there is also frequently a 
permanent dehydration of the albumin which remains in an 
insoluble form even after all the aoid has been washed out. 

—J. F. B. 

Margarine ( Clarified ) ; Manufacture of - . P. Pollat- 

sohek. Chem. Bev. Fett- u. Harz-Ind., 1903,10, [3], 
53—54. 

The clarified butter-fat of commerce consists of the fat 
separated by melting from the water and casein. A 
clarified margarine is now extensively used in Central and 
South Germany. This is prepared from the finished 
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margarine in the same way as the butter-fat, though it is 
also frequently obtained by churning tbe fat with milk, 
and then (without cooling with ioe) pumping the mixture 
into the melting vessel, where the fat is again separated. 
The latter process, though cheaper, yields a product of 
inferior flavour and aroma. Margarine prepared with 
kephir milk gives a butter-fat of excellent aroma. Margarine 
fat ia also manufactured without the use of milk, by simply 
adding the volatile flavouring and nromatlo compounds 
(aldehydes, &c.) to the melted fat. 

The fats chiefly used in the manufacture are “ premier 
jus,” lard, cocoanut oil, coiton-sced oil and cotton-seed- 
slearine, and sesame and earthnut oils.—C. A. M. 

Copper Hairy Utensils; Action of Lactic Acid on -, 

M. Siegfeld. Milch-Zeit., 1902 , 31, 401—103) through 
Zeits. Uoters. Nahr.- n. Genussm., 1903, 0, 223. 

STRirs of tin, copper, and copper half-coated with tin were 
subjected to the action of a l per cent, solution of lactic 
acid, and ulso to the action of sour milk, for periods 
varying from 24 to 4 H hours, both at the ordinary tempera¬ 
ture and at 33 ' to 4)’ C. At the former temperature no 
copper was dissolved, and only a trace at the higher 
temperature. The tin was attacked to some ext.nt. Sour 
milk at a temperature of 33"—40" C. dissolved from a 
Btrip of copper having a surface of 100 sq.cm.2*7 ragrms. in 
24 hours. As all the dissolved copper entered into com¬ 
bination with the curd, the author calculates that one kilo, 
of the latter would contain 0 00122 per cent, of copper—an 
insignificant quantity—and comes to the conclusion that no 
danger attends the use of copper paus in dairies anil cheese 
factories. — VV. 1*. S. 

English Fatknt. 

Hoys ; Process for Preserving II. II. Lake, London. 

From Aktieselskabet “ I’rogress,” Christiania. Eng. Fat. 
3941, Feb. 15, 1902. 

.See U S. Fat. 709,583, 1902; this Journal, 1902, 1291. 

—W. F. S. 

United States Fatknts. 

Casein ; Production of -. A. D. Charles. Hellows 

Falls, Vt., IJ.S.A., Assignor to the Casein Company of 
America, New Jersey. U.S. Fat. 721,999, March 3, 
1903. 

Milk is precipitated with hydrochloric acid at about 120° F., 
the curd is washed with dilute sulphuric acid heated to 
130°—140° F., pressed, and then dried at about 130" F. 

—ILL. J. 

French Patents. 

Casein; Pure Solutions of -. J. R. llatmaker. Ad¬ 

dition, dated Aug. 4, 1902, to Fr. Fat. 303,455, Feb. 25, 

1901. 

Skimmed milk heated to about 38’ C. is treated with 
sulphuric acid, the precipitated casein washed, dissolved 
in an alkaline solution, reprecipitated by means of dilute 
hydrochloric acid, the casein again washed, and finally 
dissolved in an alkaline solution.—R. L. J. 

Sterilisation [of Pood ] ; Process of —. L. Maussion. 
Addition, dated July 17, 1902, to Fr. Fat. 319,034, Feb. 25, 

1902. 

The substances are treated with alcohol in closed recep- 
tacles, carbon dioxide being afterwards forced in to replace 
the alcohol. Articles which cannot te moistened with 
alcohol are preserved ia an atmosphere of carbon dioxide 
saturated with alcohol vapour. (Sec this Journal, 1902, 
1465.)—W. P. S. 

(B.)—SANITATION. 

Water Pollution; The Causse Tests for -. 8. Bideal. 

J. San. Inst., 1S02, 23, [4], 605—507. 

The author, after a careful investigation of Causae’s 
“ Crystal Violet ” test (this Journal. 1902, 642), has oome 
to the conclusion that it is valueless for determining tbe 
parity of a water. A solution made by dissolving Methyl 
Violet in water saturated with sulphurous acid, aceording to 


j directions, gave no colour with a number of pure waters, 
j including some specially prepared by distillation with 
alkaline and acid permanganate, then with ignited baryta, 

• and finally alone. Excess of sulphurous uoid was then 
j removed by passing carbon dioxide through for four hours, 
j when only a little sulphurous acid remained, the liquid still 
being colourless. On addiug this to different waters of 
known quality, tho results did not in tbe least agree with 
(’aussc’s contention. Some pure deep-well waters gave a 
strong rcactiou at once, but no colour was obtained with 
i ordiuary distilled water, nor with water purified as above. 

1 Moreover, waters known to be polluted gave au immediate 
colour, a- did also distilled water containing 4 parts per 
100,000 of caustic soda or ammonia, while, on standing in a 
half-filled bottle for some hours, the tint developed in all 
eases without any addition. The coloration, therefore, 
seemed to lie doe to loss of free sulphurous acid by 
oxidation or neutralisation, rather than to the purity of a 
water.—W. 11. S. 

Water, Pure; Characteristic Reaction for —. Bland. 

Zeits. gcs. Brau., 26, [<>]■ 91—92. 

II. (Iauksk (this Journal, 1902, (142) recently proposed 
tlic use of licxamctliyltriaminoti'ipheuylcarbinol (Crystal 
Violet) for testing the purity of water, the reagent being 
prepared by dissolving 0-23 grin, in 250 e.c. of cold water 
saturated with sulphur dioxide. In contact will pure water 
this reagent is said to produce n violet iring, afterwards 
extending throughout the liquid and increasing in depfli 
of colour, when vanned, to 35" -40" 0. 

The author, however, finds that the reagent furnishes the 
same reliction with water containing 1 per cent, of urine, 
and is therefore unreliable; whereas Griess’ reagent (pare- 
diazobenzene sulphate) will reveal 1 part of horse urine 
in 50,000 of water.—0. 8. 

(fitter Sterilisation hy means of Ozone; Recent Develop, 
ments of —. B. l’roskauer. Biochcm. Centralbl., 

1903, 1, [C], 209—213. 

A it v:u Friihlich had devised the means of preparing ozone 
from the air iu concentrated form (this Journal, 1895, lt!4), 
installations for the treatment of their water supply were 
erected by different towns. The apparatus iuventod hy 
Otto (this Journal, 1897, 1082) was investigated by Loir 
and Fernhach, and is stated to have given good results iu 
practice. The first installation on a large scale, at Blanken- 
berghe, in Brlgium, was capable of sterilising 2,000 cubic 
metres of water per day; but, as the results in practice did « 
not come up to expectation, it was soon abandoned. 

The plant erected by Abraham and Msrmicr at Lille 
(this Journal, 1899, 1148) was found by a Commission 
presided over by Culmette to be capable of sterilising 
35 cubic metres of water per hour, even the spores of 
It. subtilis being destroyed ; for reasons unknown to the 
author, it also has been abandoned. Another installation 
still at work at Schiedam, near Rotterdam, is stated to 
furnish 20 cubic metres of sterilised water per hour. 

A plant capable of sterilising 10 cubic metres of water 
per hour was constructed by Siemens and Halskc for 
Martikeufeldo (Berlin). This was tested by Ohlmullor and 
Frail, who infected the Spree water with cholera vibrios 
and' typhus bacilli prior to ozonisation, and found that 
these raiero-orgauismB were completely destroyed by the 
process. They also came to the following conclusions:— 
(1) The treatment of water with ozone gives much better 
results as regards the removal of bacteria than sand filtra¬ 
tion ; (2) The chemical characteristics of the water are only 
affected to the extent that the oxygen absorption is reduced 
and the free oxygen increased ; (3) The ozone dissolved 
by the water is rapidly transformed into oxygen, and is 
thus without influence on health; (4) Colouring matters 
are destroyed ; (5) No foreign taste or odour is introduced. 

The author’s experiments with this process gave unfavour¬ 
able results so long as tbe sterilising tower contained the 
original large-sized packing used by Weyl and by Ohl- 
milLler and Frail in their experiments ; but by using fine 
granular packing, pathogenic bacteria were invariably 
destroyed. He found that in tbe Martikenfeide plant 
such organisms in tho water were killed by the passage of' 
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28 eubio metres of air containing 8‘4 to 4 grms. of ozone 
per cubic metre, the rate of passage of the water being 
1 cubic metre in 8 J to 9 minutes. The oxygen absorption 
of the water was reduced by 0*05 to O'92 mgrm. (and iu 
one case by 2-24 mgrma.) per litre. 

The author confirms the statement of Ohlmtiller and 
Erlwein that the oxygen absorption of the water must be 
taken into account. Thus, in the Wiesbaden ozonising 
plant only O'9 to 1 -8 grm. of ozone per cubic metre of air 
is required to effect the same results on water with an 
oxygen absorption of 1'7 mgrms. per litre as require an 
ozone concentration of 3'4 to 4 arms, per cubic metre of 
air in the case of the Martikenfelde plant, where the oxygen 
absorption of the water ranges from 4-6 to 8 08 mgnns. 
per Hire. 

The Wiesbaden plant is the first large installation of the 
kind in Germany. A smaller one just completed at 
Paderborn yields 50 to 60 cubic metres of potable well 
water per hour. (See this Journal, 1890, 851 ; 1897, 765.) 

—C. A. M, 

Microbes in Water; Action of Zinc on -. F. Dievert. 

Comptes rend., 130, [11], 707—708. 

When granulated zinc is agitated with water containing 
microbes, especially Bacillus Eberthi and B. coli communis, 
the water is sterilised after a few hours, even with 5 grms. 
of ziuo to the litre of water. Further experiments showed 
that the minute quantity of dissolved zinc oxide formed is 
not the active agent, though it probably causes the microbes, 
when left at rest, to collect at the bottom of the vessel j 
but the microbes actually corrode and consume the zinc, j 
by which they appear to be poisoned.—J. T. D. 

Ammonia in Water; Diaminophenol as a Reagent for 
Truces of ——. Manget and Marion. XXIU., page 441. 

English Patents. 

Liquids [ Water ] ; Electrical Purification of -. G. G. 

Marks. London. From C. MoC. Chapman, New York. 

Eng..Pat. 1335, Jan. 19, 1903. 

Tim water is first heated to a temperature of 80° F. in a 
cylindrical vessel, and then passes into the electrolyser. 
The latter is also cylindrical, and contains a series of discs, 
alternately forming cathodes and anodes. Its interior walls 
are coated with insulating material and the ends are remov¬ 
able. The auodes are composed of a mixture of aluminium, 
nickel, and tin, as described under U.S. Pot. 694,933, 1902 
\this Journal, 1902, 485), whilst the cathodes consist of 
zinc or carbon. The water finally passes through a filtering 
tank.—W. P. S. 

Filtering Apparatus [Wafer], G. C. Marks, London. 

From C. McC. Ctapman, New York, U.S.A. Eng. Pat. 

1336, Jan. 19, 1903. 

A perforated drum covered with filtering material is 
journalled in the removable beads of a bolding tank, to 
which the liquid is supplied. The drum has a hollow per¬ 
forated shaft, which extends outside the tank, the liquid 
entering the drum through the filtering matorial from the 
tank, aud being discharged through the shaft. The shaft 
has an external w heel, by which the drum cun be rotated 
for cleaning purposes, the removal of the deposited matter 
being effected by a brush or brushes secured to the tank, 
aud adapted to bear yieldingly on the Burface of the drum. 

—R. A. 

Fbunch Patent. 

Filler I Sterilising, Single or Multiple Effect - 

D. Hojat. Fr. Pat. 322,470, June 25, 1902. 

The filtering takes place radially in an upright cylindrical 
vessel, the porosity of the medium decreasing from the 
< entre outwards. Arrangements fil described for making 
the vessel “ tight,” and boiling the liquid in a connected 
compartment, with a view to the sterilisation of the content* 
of the filter. (See alio U.S. Pat. 703,833 of 1902) this 
Journal, 1902,1126.)—J. W. H. 


(C.)—DISINFECTANTS. 

English Patent. 

Formaldehyde One Generator. R. W. Carman and F. M. 
Lawrence, New York, U.S.A. Eng. Pat. 28,797, Dec. 30, 
1902. Under Internal. Conv., Feb. 4, 1902. 

See U.S. Pat. 699,944 of 1902 ; this Journal, 1902,870. 

-J F. B. 

United State* Patents. 

Disinfecting or other Purposes; Composition for - 

H. S. Blackmore, Mount Vernon, N.Y. U.S. Pat. 12,084 
(re-issue), Feb. 24, 1903. 

A mixture containing an essential oil, such as camphor oil, 
and formaldehyde.—W. P. S. 

Sheep Dips; Process of Making -. F. S. Clark, New 

Y'ork, and E. A. Harris, Fargo, Ga. U.S. Pat. 721,153, 
Feb. 24, 1903. 

The process consists in fractionally distilling pine oil, to 
remove ill snn-Uiug oils, saponifyiug, eliminating all the 
light hydrocarbon oil, and treating the water-soluble black 
residue with an “ intermediate ” oil, rosin, and caustic alkali. 
The emulsion thus formed is mixed with a light oil to bring 
it to a proper consistency.—W. P. S. 

French Patent. 

Disinfection bg Means of Formaldehyde; Process and 

Apparatus for -. W. E. Decroue. Fr. Pat. 323,041, 

July 17, 1902. 

A solution of formaldehyde is allowed to fall through a 
tapped opening from the upper part of a reservoir on ro 
quicklime contained at the .lower part of the same. The 
heat produced by the slaking of the lime evaporates the 
formaldehyde, the vapours escaping by a side opening. 

—W. P. S. 

XIX.—PAPER, PASTEBOARD, Etc. 

Cellulose; Preparation of -, by Means of Phenols. 

F. A. Bidder. Chem. Ind., 28, [6], 138—140. 

It has been found that phenols, at temperatures above 
150° C., dissolve the resins, ligneous materials, and other 
so-called iucrusting substances of wood, and leave a residue 
of cellulose. Wood tar, provided it cont dns 50—60 per cent, 
of phenols, is quite effective as a solvent. Iron vessels 
are rapidly attacked, and give the resuhing cellulose pulp 
a dark colour; copper vessels aro the best. In contact 
with the phenol, cellulose undergoes no change, even at 
230° C., while when heated in air or in water it rapidly 
alters at J?0°—20t)° C. The solvent action of the phenols 
is accelerated by increase of pressure) 1 part of wood 
requires, on the laboratory scale about 8 pans, on the 
industrial scale about 4 parts, of phenol. Straw and 
rushes are completely extracted in ahout five hours; 
smooth, straight fir wood requires 6 — 8, resinous, dense 
wood, 10—12, hours. Branches as well as stems are at¬ 
tacked, and yield almost as good a product, on'y a little 
shorter in the fibre. After the operation as much as 
possible of the surplus fluid is removed by pressure, and 
the remainder is washed out by a solvent, usmg one which 
will not reprecipitate the dissolved substances. With ordi¬ 
nary tar-oils, using benzene as a solvent, the cellulose 
obtained is light brown ; bat it is occasionally possible to 
obtain a light-yellow product, very easily bleached. Nearly 
the whole of the cellulose contained iu the wood is obtained. 
The used oil is distill«d off from the lignin. &e, and leaves 
a residue which has a high value as fuel. — J. T. D. 

English Patent. 

Cslhsloid, Explosives, and the like; Improvements relating 

to the Manufacture of -. R. Bobenscn and W. 

Rintoul. Eng. Fat. 25,994, Dee. 19, 1901. XXII., 
page 441. 
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United States Patent. 

Paver i Method of Preparing Parcffjin or Waxed -. 

C. 1. Goensmsun, Worcester, Mass. U.S. Pat 781,963, 

March 3, 1903. 

The claims cover extensions of Eng. Pat. 10,533 of 1901 
(this Journal, 1902, 862). The process there giveu con¬ 
sisted in treatment with a glutinous material, and then in 
a formaldehyde bath, drying, subjecting to the notion of 
hot water or steam, and again drying. 

In the present patent the treatment with moisture is 
followed by a treatment with a volatile alkali solution 
(ammonia solution forming part of one claim). Another 
method consists of treatment with hot or cold moisture and 
glycerin, with or without subsequent treatment with 
ammonia. 

In every case the finished fabric is treated with paraffin 
or wax.—T. F. B. 

French Patent. 

Paper; Preparation of Valp for Manufacture of -. 

H. de Montessus de Bailors. Fr. Pat. 322,921, July 12, 

1902. 

Esparto is first crushed by passing between fluted rollers 
au.l dusted i it is then placed in vats ami steeped in saline 
water. The mass is then subjected to a process of fermen¬ 
tation by means nf a bacterium, existing on the esparto, 
which evolves sulphuretted products. In the courso of 
about 11 days, during which th» temperature must not fall 
below 18° C., the non cellulose matter is decomposed and 
the mass is treated with milk of lime and salt water. The 
lime precipitates the peetic matters, and the pulp is pur fied 
by washing by decantation in vessels with conical bottoms. 

—J. F. B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

Sodium Sulphite; Official Quantitative Test for -. 

W. Garsed. Fharm. J., 1903, 70, [1707], 391. 

I-uiiM the results of a number of experiments with pure 
crystallised sodium sulphite, the author concludes that the 
B. I’, test, according to which 1 grm. of the sample dissolved 
iu tin c.c. of distilled water should decolorise not less than 
77‘7 normorcthan 81-7 c.c. of a N 10 solution of iodine, is 
by no means reliable. The result is distinctly inllucnccd 
by : (1) The dilution of the sulphite solution j (2) The rate 
at which the iodine solution is run in ; and (3) The presence 
of excess of mineral acids or alkaline salts. 

Gdes and Shearer (this Journal, 1881,197) recommended 
dissolving the powdered sulphite in excess of undiluted N/10 
iodine solution, and determining the excess of iodine by 
titration with N/10 thiosulphate solution. In three experi¬ 
ments, usii g 0‘3 grm. of sodium sulphite and a varying 
excess of iodine, a constant percentage of 98 • 9 was 
obtained, and the author considers that the method should 
take the place of the present official test.—A. S. 

Collargol. M. Hanriot. Comptes rend., 130, [11], 

680 -682. 

Collargol is a preparation of colloidal silver, which comes 
into commerce as a therapeutic agent. It dissolves in water 
to a red-urown solution, which gives the known reactions 
of colloidal silver. Silver nitrate solution precipitates it: 
wheu added in proper quantity, no silver remains io solu¬ 
tion, either from th" collargol or the nitrate. The precipi¬ 
tate is not simply metallic silver, but contains the grouping 
characteristic of collargol. Weak acetic acid throws down 
from collargol solutions a black precipitate which exhibits 
distinctly acid characters, dissolving in alkalis to coloured 
solutions. It is this substance which is deposited on the 
anode during the electrolysis of collargol or other colloidal 
silver solutions—a deposit which hss hitherto been regarded 
as spongy metallic silver. Collargol is probably the 
ammonium salt of this ( coilargolic ) acid.— J. T. D. 


Chloral i Preparation of a Solid Polymeric Form of ——. 
E. Erdmann. Ger. I’at. 139,392, Dee. 22, 1901. Cbem.- 
Zeit., 1908, 27, [20], 223. 

Seven parts of anhydrous aluminium chloride an- added to 
100 parts of well-cooled anhydrous chloral, eare being 
taken that the temperature does not rite above 40° C. In 
tlie course of an hour the whole mass solidifies. After 24 
hours the hard mass is broken up ami extracted with oold 
dilute hydrochloric acid, then washed with alcmiol and dried 
at a moderate temperature. It is insoluble iu alcohol, 
water, or acid *, but soluble in sodium carbonate solution. 
On wurming with alkad it gives chloroform. It is tastoless 
and possesses narcotic properties.—J. MeO. 

Gtycocul Compounds of certain Plienole [Gtaiasanol, 
Preparation of]. A. Eiuhorn and Ileutx. Arch, dor 
l’harm., 240, [8J : 631. 

A number of new glycocol compounds of phenols have 
been obtained iti the course of au investigation on tho action 
of the monochloracclic esters of phenols with the secondary 
umlnes of the fatty series. Guaiasanol, dielhylglycocof- 
gtta'acol hydrochloride, 

C„H 4 . OCIIj . (). CO. C1I,N(C,H,),HCI, 

formed by the union of chloro-aootylguuiacol with diethyl- 
amine, and the subsequent combination of the base with 
hydrochloric acid, promises to lie the most important of 
these compounds,from a therapeutic point of view. Chloro- 
acetylguaiacol is first prepared by treating n mixture of 
guaiacol monochloro-ucetic acid and pyridine with phosphorus 
oxychloride. The ester C,H 4 .OCH,.O.CO.CH,Cl is thus 
obtained in white needles, melting at 58—60° C. This 
combines directly with diethylainiue to form diethylgly- 
cocolguaiacol. Three grins, of diethylumme and 43 gram, ot 
chloro-aceiylguaiacol are mixed and kept cool, wi'h constant 
stirring, when a strong reaction takes place, and the ohlor- 
I aeetylguaiaeol melts. After tho reaction has proceeded 
for two hours the diethylglycocolguaiacol is separated 
from the gelatinous mass as a yellow oily fluid. The yield 
is about 80 percent. The product is di-solved iu alcohol and 
saturated with alcoholic hydroehlorio acid, when tho hydro- 
j chloride, guaiasanol is obtained by recrystallisatinn from a 
mixture of alcohol and ether, iu the form of prismatic 
needles, readily soluble in water, which melt at 184°—I89“C. 
It is decomposed by alkalis, even when very dilute, with the 
liberation of guaiacol.—J. O. B. 

Anthranilic Acid; Sublimation of -. B. Scheuermann. 

Chem.-Zeit., 1903, 27, [22], 245—246. 

Anthranilic acid can be sublimed without decomposition, 
provided the pressure he maint lined sufficiently low, from 
i 0 to l mm. of mercury. The dried and powdered substance 
is introduced into one limb of a suitable sublimation appa¬ 
ratus, and this limb is immersed in a heating bath, whilst 
the other limb, which serves for the collection of the 
sublimate, is surrounded by a freexing mixture. The 
reee ver is connected by way of a tube filled with phosphorus 
pentoxide with a manometer, a mercury vacuum-pump, 
and a water-pump. The apparatus is first evacuuted with¬ 
out the application of heat, and the vacuum should maintain 
itself at less than 1 mui. of mercury all night. The bath is 
then heated to the desired temperature. The most favour¬ 
able temperature for the sublimation lies between 115“ and 
150° C—J. F. B. 

Formaldehyde) Action of -, on certain Ketones. 

C. Goldschmidt. Cbem.-Zeit., 1903, 27, [22], 246. 
j When formaldehyde is caused to act upon p-aminoaceto- 
\ phenone in neutral solution, a very finely divided white 
precip.tate is produced, which, when crystallised from alcohol, 
j melts at 170° C.; it is melhylene-p-aminoacetvphenone, 
j C,H,. (NCHj) .COOHj. If the reactiou be performed in 
| presence of concentrated hydrochloric acid and the solu- 
I tiou he b tiled for 15 minutes, a reddish solution is pro- 
! duced, from which water precipitates the anhydro-alcohol, 
i [C,H J (NH)(OH s )COCH 3 ]n. This is soluble iu chloroform, 
| and is reprecipitated by ether as a brownish-red amorphous 
powder ot high melting point. When excess of 40 per 
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cent, formaldehyde solution is heated with trihydroxyaceto- 
phenone (gatl acetophenone) in presenoe of hydrochloric 
acid for half an hour, a crystalline precipitate is formed, 
which, after repeated crystallisation from alcohol, appears 
at yellowish-white needles melting at 265° C. It is a 
diphenylmethune derivative, ditrihydrox y acetophenone me¬ 
thane, COOH, . (OH), . C 8 H . CH a . C 6 H. (OHCOC H,. 

From hydroxyketones of the aromatic series no alcohols 
appear to he formed, but only diphenylmethune derivatives. 
These are formed the more readily the greater the number 
of hydroxyl groups present in the molecule. For instance, 
p-hydroxyacetophenone yields only a resin ; from resaceto 
phenone a diphenylmethune derivative is obtained, but only 
after long boiling; it melts above 250'’ C.. and is similar in 
constitution to the product obtained from the trihydroxy- 
compound.— .1. F. B. 

Mesotane. 3. 1’hurm. Chim., 17, [1],«. 

Mesotane, OH.Cull,.CO.OCII j.OCIIj. is obtained by 
treating sodium salicylate with mono-chlordimethyl ether, 
thus: — 

OH.C„II,.( '0 2 Na + C1CII 2 .0. OH s » 

NaCl + 0 H. Call,. CO. OCII-. OCII 3 . 

It forms a yellowish oily liquid, with a slight pleasant 
odour. It is insoluble in waier. It is decomposed slowly 
by cold, and rapidly by boiling water, according to the 
equation— 

Oil .C 0 II 4 . CO. OCIIj. OCIIj + HjO =» 

CH.O + CHjOII + OH.C„H 4 .COOII. 

—J. 0. B. 

Formaldehyde. C. Goldschmidt. Chem.-Zeit., 1903, 

27 , [20], 213. 

When formaldehyde reacts on aromatic amines five classes of 
substances may be formed :—dipbeny lmethane derivatives j 
in presence of alcoholic potash, compounds of the type 
CI1, (Nil.C,H,), j methylene derivatives; in presence of 
hydrochloric acid, tuthydroaminobenzylalcohols, which are 
characterised by their easy solubility it: cold chloroform 
and which may be used for making dyestuffs fast on cloth : 
with excess of formaldehyde iu presence of hydrochloric 
acid or hydriodic acid, insoluble high molecular bases 
formed by condensation of 2 mole, of amine and 3 mols. 
of aldehyde. 

Hydroxyaldehydes and hydroxyaeida condense with 
formaldehyde in presence of hydrochloric acid. The 
action of aromatic ketones and oxy-ketonesou formaldehyde 
is at present under investigation.—J. McC. 

Formane. Repertoire do Phnrm., 19n;l, 120. Chein. and 
Druggist, 1903, 82 , [1208], 472. 

Formane, or chlorornenthyl methyl ether, 0, u lT 19 0.Cl 11 2 OI, 
is the condensation product cf menthol and formaldehyde 
in presence of gaseous hydrochloric acid. When treated 
with warm water it readily decomposes into menthol, 
formaldehyde, and hydrochloric acid.—A. S. 

Antipyrine ; Action of Mercurous Nitrate and of the 

Neutral Mercuroso-mercuric Iteagent on -. A. 

Moulin. Bull. Soc. Chim., 1903, 29 , [5], 201—203. 
Mercurous Nitrate. —If antipyrine be treated with mercu¬ 
rous nitiate, both being dissolved in a saturated aqueous 
solution ot potassium nitrate, nitromercurate of antipyrine, 
CnH|jN 2 0(N0,),Hg, is precipitated in the form of crystal¬ 
line colourless needles. After being recrystallised from 
boiling 60 per cent, alcohol, the product is sparingly soluble 
in water, but soluble in dilute nitric acid, sodium hydroxide, 
and ammonia j sulphuric acid also dissolves it with a red 
coloration. 

Neutral Met cut osonter curie Reagent.— This is prepared 
by dissolving 50 e.c, of mercury in a litre of a mixture of 
ntrong nitric acid and water in equal parts. To 100 c.c. of 
this solution 400 c.c. of saturated aajpous potassium nitrate 
solution are added, and the mixture® heated on the water- 
bath with excess of yellow mercuric oxide and filtered. 
When this reagent is added gradually to a solution of 
antipyrine, and the mixture heated on the water-bath, a 


yellowish-red crystalline precipitate is finally produced. 
From tbit precipitate three bodies have been isolated by 
extraction with nitric acid : nitroso-mercurous antipyrine, 
a red powder sparingly soluble in strong nitric acid, having 
the formula CnHuNjCKNOjljHgj; nitroso-mercuric anfi- 
pyrine, a yellow crystalline powder soluble in nitric acid, 
having the formula C u H 12 N J O(N T 0 5 ) 5 Hg; amt the nitromer¬ 
curate described above. 

The two uitroso compounds decompose with explosion 
when heated to 205° (.'.—.1. F. B. 

\-Phenyl o-Methyl-'i-Pyrazolone and its Derivatives ; 

Prejmration of -. K. Mayer. Her., 1903, 36, [4], 

717—718. ’ “ ' 

The author finds that, by a slight modification of tho method 
of Stolz, 3-pyrazolones can now' be prepared with satisfactory 
y ields as easily as the 5-pyrazolones. For the preparation 
of l-phenyl-b-mcthyl-3-pyrazolone, 15 grins, of monoacetyl- 
phenylliydrazitio (or 21 grins, of the corresponding benzoyl 
compound) are mixed with 13 grms. of ethyl acetoacetatc, 
and 14 grins, of phosphorus trichloride are then aided, 
gradually, and with agitation. Vigorous leaction sets iu 
with evolution of hydrochloric acid, necessitating frequent 
cooling. The syrupy product is finally poured into water. 
It is then dissolved in ammonia aud the solution is filtered, 
the 3-pyrazolone being precipitated by neutralising with 
acid; yield 8—10 grms. Tho primary by-products of the 
reaction are water and ethyl acetate or benzoate. 

l-Plicnyl-5-methyl 3-pyrazolone, when heated at 205° C. 
with phosphorus oxychloride in a sealed tube, yields the 
corresponding 3-cltlurpyrazole, a liquid boiling at 295° 0., 

| which can be readily methylated, aud from which isoanti 
pyrine aud isothioantipyrine can be prepared.—J. F. B. 

Terpcne Series ; Oxides in the -. F. W. Setnmier. 

Bor., 1903, 36, [4], 764—770. 
Diuydkocakvkoi., like terpineol, when oxidised with 
potassium permanganate, yields a tribydric aleohol or 
glycerol, C J0 H :(1 O 3 , dihydrax ydihydrocarveol. 

Such glycerols, on dehydration, may yield cither a dottble- 
unsaturated aleohol, au unsaturated oxide, or a ketone; 
terpineol-glycerol yields carvenone. 

Diltytlroc irvool glycerol was dehydrated by adding it 
gradually to dilute sulphuric acid, through which a current 
of steam was maintained. The product obtained, ^'ioHjsG, 
was ueither an alcohol nor a ketone, since metallic sodium 
had no action upon it. It is therefore regarded as an 
oxide, dihydrocarvoxidc, which is unsaturated, and com¬ 
bines with two atoms of bromine by addition. It forms an 
additive compound with hydroxyiamiue, C, 3 H 19 N0 2 , which 
: s a base melting at 113—114° (J. This base is split up,on 
heating with alcoholic potash, first into a nitrile, and 
subsequently into a hydroxyacid, —J. F. B. 

Rornylene. .T. Kondakow. J. prakt. Chein., 1903, 67, 

[5 and 6], 280—284. 

The borneol ester of xanthogenic acid decomposes when 
heated, giving a hydrocarbon which has been described as 
bornylene. With hydrochloric acid in light petroleum 
solution it gives a hydrochloride which possesses the odour 
of camphor, melts at 123°—125° C., and has [a]„= 86° 44'. 
On crystallising from petroleum it gave two kinds of 
crystals, one melting at 120°—122'’ U., and the other at 
123°—124° C. From the behaviour on heating with water 
it is deduced that bornylene Lydrochlorido is not identical 
with pineue hydrochloride. When bornylene is boiled 
with alcoholic potassium hydroxide for 10 hours, there is 
apparently a partial change into carapkene. 

It has been proved also that the bornylene prepared from 
the xanthogenic ester is a mixture of bornylene and 
isobornylene (oamphene).—J. McC. 

'Acetylcamphor Derivatives j General Methodfur Preparing 

-. S. M. Malmgrtn. Chem.-Zeit., 1903, 27, [20], 

221 . 

When magnesium bromocamphor is treated with the 
corresponding ester, acetyl, propionyl, or butjryl camphor 
is obtained. 
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The action of magnesium on bromocamphor in ethereal 
solution takes place in the two following ways 

-CHBr /CH.MgBr 

C,H,I + Mg - C,H, 4 < I 
NCO N CO 

. CHIIr / , CH. \ 

2C„H 14 < I + SMg - C s « / | Mg.MgBn, 
\ co V N t:o /, 


III presell' e of an ester the latter compound eaters into 
the reaction: 

( C M IIi4 < l )Mg + K.COOR' = 

\ X CO /, 


j CH.C.O.Mg.HC v 
C’s^u-. I I I /C,H h . 

\ CO OR' CO / 


and on treatment with ice water, to which some acid has 
been added, hydrolysis takes place: 


possessing the distinct odour of the seeds. It has the 
sp.gr. 0 - 870 at 18•5“ and the [a]„ +8°. It is readily 

soluble in absolute and 90 per cent, alcohol, but its 
solubility in 80 per cent, alcohol is only 1: 460.— J. O. B. 

Condurango; Test for —. It. Fit-bas. XXIII.. page 443. 
English Patent. 

Vanillin and other Analogous /Indies; Manufacture 

of - . K. 1. Kroger Pelapierre, Courbevoie, France. 

Kng. Put. 4909, Keb. 26, 1902. 

The oxidising action of air saturated with vapours of 
terpenes, scsiquilerpencs, or turpentine is utilised for the 
prcpaiation of aldehydes from phenolic bodies, such as 
eugcnol or safrol and their isomers. 

For the production of vanillin a current of purified air 
is passed through oil of turpentine heated to 30’—35° C.; 
it is then passed into an apparatus furnished with baffles, 
heated at 60°—90° (',, and tlieuce at a velocity of 12b litres 
per hour over a layer of iso-eugenol maintained at 1 00° C. 
The phenol may be held in plates of porous material or 
may be spraved constantly over vertical glass plates. 

—J. F. B. 


H 

, CH.CO.Mg.CH v 

C 8 H u <11 I > C„H„ + 2HjO - 

x CO OB' CO / 

/ CH.CO.B y CH, 

C,H 14 < l + C b H 14 < l +K'OH + Mg(OH) s . 

N CO X CO 

The first magnesium bromocamphor also acts on the 
ester to form an intermediate compound which forms an 
alkyldieamphoryl carbinol on hydrolysis, which latter readily 
loses water to form an ether. 

The acetyl, propionyl, and butyryl camphors can be 
distilled under diminished pressure ; acetyl camphor at 
127° C. (11 mm.) j propionyl camphor at 138 - 5° C. 
(11 mm.) ; butyryl camphor at HO C. (12 mm.). 

They are colourless oils, but soon assume a yellow 
colour, and in the course of a few weeks they are trans¬ 
formed into white amorphous solids.—J. McC. 

Citronella Oil; Standards for -. K. J. Parry and 

C. T. Bennett. Chem. aud Druggist, 1903, 02, [1206], 
408. 

The authors have previously (this Journal, 1903, 163) 
drawn attention to the fact that a large amount of citronella 
oil adulterated with resin spirit is on the market. In view 
of the fact that some of the samples of adulterated oil will 
comply with Scbimmel’s test, the authors have examined 
samples of pure citronella oil, pure oil mixed with resin 
spirit and petroleum spirit, aud commercial adulterated oils. 
They suggest the followiug standard for pure citronella 
oil : — 

1. The oil must dissolve cither clear, or at most with 
the slightest opalescence, in 10 vols. of 80 per cent, alcohol 
at 20° C. 

2. The first 10 per cent, obtained by distilling the oil 
under reduced pressure (20—40 mm.) must have a sp. gr. 
not below 0■ 868 and a refractive index at 20° C. not 
below 1-4570.—A. S. 

Frejar Oil. Haensel’B Quarterly Report, Jan. 1903, 11. 

Chubb Indian frejar oil gives, on rectification, a colourless 
syrupy oil with a characteristic odour. The rectified oil has 
the following constants. Sp. ( r. 0-9097 at 15° C-, [«]„ 

19° 1' at 20° C. Readily soluble in petroleum spirit, ether, 
chloroform and absolute alcohol. Solubility in 96 per cent, 
alcohol, 1:400. Since the oil is low in price, it is suggested 
that it may find useful application in perfuming soaps. 

—J. O. B. 

Fenugreek; Essential Oil of - . Haensel’s Quarterly 

Report, Jan. 1903, 10. 

The crushed seeds of Trigonella fcmumgreecum, yield only 
0 014 per cent, of a light brown, neutral, volatile oil, 


Uydro.rylamine; Manufacture of -. 0. W, Johuson, 

London. From C. F. Rothringer and Shliue, Mannheim. 
Kng. Pat. 10,094, May 1, 1902. 

SKK.Fr. Pat. 318,978, 1902 ; this Journal, 1902, 1458. 

-G. H. R. 

United States Patents. 

Alkali-caffeine-methylene Disalicylate. S. I,. Summers, 
Philadelphia. U.S. Pat. 721,923, March 3,1902. 

An aqueous solution of an alkali salt of methylene di- 
salicylic acid (see U.S. Pat. 716,591 of 1902; this Journal, 
1903, 110) is heated with caffeine aud the solution 
evaporated. White, somewhat deliquescent crystals 
separate out, soluble in water, moderately so in alcohol, 
insoluble in ether and benzene, having the formula 
U lt H w O,(2R')C,H l0 N 4O> —T. F. H. 

Benzoic Acid Ester of Methylene DiguSiacot, and Process 
of Making same. S. L. Summers, Philadelphia. U.S. Pat. 
72’,924, March 3, 1903. 

The benzoic acid ester of methylcncdiguaiucol is prepared 
by passing gaseous formaldehyde through a mixture of 
benzoic acid, guaiacol and phosphorus oxychloride dis¬ 
solved in a suitable solvent; the product is isolated from 
the mother liquor and washed. 

The compound forms an amorphous, pea-green powder, 
having the empirical formula. Cj 4 H, 9 () 4 , soluble in acetic 
acid, hot alcohol, ami ether, and insoluble in water. It has 
a melting point ut about 54° C.—T. F. U. 

Methylene ('Uric Acid; Process of Making -. II. 

Herendes, Klberfeld, Germany, Assignor to Farbenfabr. 
of Elberfeld Co., NewYork. U.S. Pat. 722,275, March 10, 
1903. 

MBTHVLKNE-cittic acid is prepared by heating citric acid 
with chloromcthylic alcohol.—J. F. 1). 

Sulplwnic Acid Salt, and Process of Making same. L. 0. 
Helmers, Assignor to Ichtbyol Gcscllsch. Cordes, Iler- 
manni & Co., both of Hamburg, Germany. U.S. Pat. 
722,506, March 10, 1903. 

The aulphouic compound obtained by the action of sul¬ 
phuric acid upon hydrocarbons free from sulphur is 
neutralised by a suitable base (e.g., lime). The precipitate 
is removed by filtration and the filtrate is evaporated to 
dryness. The residue is dissolved in water, the sulphonio 
acid is liberated by precipitating the base, the solution is 
oxidised, the oxidised sulphonio acid is neutralised by a 
metallic easily reducible base (e.g , silver oxide), and the 
solution is evaporated to dryness. The salts are obtained in 
the form of reddish-brown amorphous powders, giving per¬ 
manent solutions in water and no coloration with ferrie 
chloride (see also Kng. Put. 6795 of 1901; this Journal, 

1902, 864).—J. F. B. 
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Sulphonic Acid Salts of Alkaline Earthy Metals and 
Metals proper, and Process of Making same. L. O. 
Helmers, Assignor to Icbthyol Gesellsch. Cordes, Her- 
tnanni, & Co., both of Hamburg, Germauy. U.S. Fat. 
722,507, March 10, 1903. 

I» the preparation of the sulphonic acid salts specified in 
the preceding abstract, the oxid ition may be effected 
directly upon the product of suiphonation before proceeding 
with the preparation of the salts.—J. F. 11. 

Still [JStAcr], G. F. Aiders, Covington, Ky., Assignor to 
Hoffruau, Ahlers & Co., Cincinnati. U.S. Pat. 722,071, 
March 3, 1903. 

A conduit leads from the top of the distilling vessel to the 
bottom of an alcohol condenser, and is connected by a 
valve-controlled conduit with the ether condenser, a water 
seal being arranged in the alcohol condenser to shut off 
communication between it and the distilling vessel, during 
the primary operation in which the ether is supplied to its 
separate condensing system. Moans are also provided for 
supplying hot compressed air to the distilling vessel, for 
supplying water to, and draining water from the alcohol 
condenser, and for separately collecting the condensed ether 
and alcohol.—R. A. 

Fkknch Patent. 

Ammonium Ichthyol Sulphonate; Process for Making -. 

A. C. McLaughlin. Fr. Pat. 323,021, July 15, 1902. 

See Eng. Pat. 21,838, 1901 ; this Journal, 1902, 1553. 

—T .F. B. 

XXI.—PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Filter transmitting only Ultraviolet Light and its Use in 
Spectro-photography. U. W. Wood. Philos. Mag., 5, 
[6], 257-263. Ctiem. Centr., 1903, 1, [10], 553. 
NtTitosoDiMKTiiri.ANii.iNK has the property of absorbing 
the greater part of the visible spectrum, but allows of the 
transmission of the ultraviolet rays (beyond the H- and K- 
lines to the extreme cadmium lines). The rays of the 
visible spectrum (in the red, yellow, and green) which pass 
, through cau be removed by means of cobalt glass and 
suitable green glass. The author describes different 
methods of using the nitrosodimethylaniline (in gelatin, in 
glycerin solution, on glass or quartz plates, &c.). If a 
suitable combination be selected, the ultraviolet rays may 
be made to converge by means of a lens, and a crystal of 
uranium nitrate becomes luminous if placed in the focus. 
Reproductions are given in the original illustrating the 
mantier in which this property of nitrosodimethylaniline 
may be applied in spectro-photography.—A. S. 

Photography ; Some Physical Considerations of -. 

T. T. Baker. Photog. J„ 1903, 43, [2], 27. 

When a photographio emulsion, of uniform chemioal 
composition, is prepared in successive batches, the smaller 
those batches are the more docs the finished material vary 
in its practical qualities. The greater similarity between 
the larger single batches depends on the fact that various 
secondary conditions affect each batch more seriously the 
smaller it is. These minor interfering causes include the 
specifio heat of the gelatin, the specific heats of the salts 
used, their heats of combination, the capacity for heat of 
the vessel in which the emulsion is made, and the specific 
heat of the finished emulsion. The specific heat of gelatin 
is best determined by preparing a hot 5 or 10 per cent, 
solution and diluting it with cold water, in knowu propor¬ 
tion, in the calorimeter. Since the specifio beat of a hard 
gelatin is generally greater than that of a soft material, if 
two brands of emulsion are to be made of the same sensi¬ 
tiveness, thev must be " cooked ” for different leugths of 
time according to the specifio heats of the two gelatins 
employed. 

The effect of the various Jreats of combination of the 
salts used in preparing an emulsion is comparatively small $ 
but the effect of heat upon the sensitive salt itself is 
frequently apparent, especially in the ease of silver chloride. 


and all anoh salts as change visibly on exposure. If silver 
chloride is emulsified with gelatin at a low temperature, the 
colour ou exposure is redder than if a high temperature is 
employed ; and, moreover, if exposed to the speotrum, the 
portion acted upon by the red rays is redder than that 
affected by the blue rays. 

Silver chloride precipitated in presence of gelatin with 
m phenylenediamine hydrochloride becomes plum-or ruby- 
red on exposure, and is more sensitive than if lithium 
chloride is the precipitant; barium chloride yields a com¬ 
paratively insensitive emulsion, which changes to a violet- 
brown on insolation; ethyl chloride gives about equal 
sensitiveness, and a yellowish-red image. Silver bromide 
prepared by precipitating an alcoholic solution of the nitrate 
with ethyl bromide deposits slowly, is fino in grain, and 
appears whiter than when ammonium bromide is the 
reagent j the latter yields a bromide which becomes greyer 
on exposure. With uranium bromide, the silver salt 
becomes dark grey almost directly it is exposed, and 
darkens fur.her very rapidly, Silver bromide precipitated 
with ammonium bromide yields very similar colours if 
treated with nitrous oxide. 

A gelatiuo-cilrate emulsion made at 27° C. gives a brick- 
red print; at 32'' a plum-red; and at 48° a bluish-red 
print on exposure. Tiie temperature of emulsification also 
affects the colour of au exposed bromide emulsion. Unless 
the temperature during emulsification is raised above 27° C., 
it is impossible to prepare a bromide emulsion having any 
rapidity j but such low temperature products givo vory 
clear images, and might ho useful for interference colour 
photography. Bromide, chloride, and eitrate emulsions are 
more sensitive at a high temperature of exposure than at a 
low one. 

Two strips of chloro-citrate emulsioi paper, one with, 
the other without, free silver nitrate, were exposed side by 
side under a set of rod, green, and blue-violet light filters. 
On examination the paper containing the silver nitrate was 
found to have given a reddish-violet image uuder the blue- 
violet screen, a red under the red, and to have remained white 
under the green j the paper with no free silver nitrate became 
blue-violet under the blue, plum-red uuder the red, and had 
a faint indefinite colour under the green. A gelatino- 
bromide plate bathed iu eosiii solution, and exposed to the 
spectrum gives two maxima of sensitiveness j at U aud K, 
a stained chloride plate gives two maxima at J) J E and 
F £ G, just uuder this latter maximum being the minimum 
of the bromide curve. 

The author believes that the effect of exposure is to 
produce compounds of the character Ag ;n Br„ or Ag,„ Cl„, 
where m is greater than n, but it is “ absurd ” to call m 
two or four and n one after a change which is clearly more 
physical than chemical.—F. ii. L. 

Platinum Wastes [ Photography ] j The Sauing of . 
A. J. Jarman. Wilson’s Pnotog. Mag. 40, 3 ; through 
Photog. J., 1903, 43 , [2], 61. 

When working the “ platinotype ” process, old oxalate 
developers, the first acid clearing baths, and all solutions 
liable to contain platinum should be collected in a large vessel 
containing 5 or 6 lb. of scrap zinc for every 6 or 8 gallons 
(American) capacity. After a time the deposit of iron and 
platinum is separated by filtration and worked np. The 
author states that the first acid bath contains more 
platinum than the spent developing solution.—F. II. L. 

English Patents. 

Photographic Films; Manufacture of -. Soc. Anon. 

des l’roduits Photographiques. AsniSres, France. Eng. 
Pat. 23,551, Nov. 20, 1901. (Under Internet. Conv., 
May 3, 1901.) 

Ske U.S. Pat. 717,793 of 1903 j this Journal, 1903,164. 

—T. F. B. 

Photographic Emulsion. Y. Schwartz, Hanover. 

Eng. Pat. 9993, April 30,1902. 

See Fr. Pat. 320,451 of 1902 ; this Journal, 1903, 44. 

T. F. B. 
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Photograph on Poit-Cardi, frc. i Apparatus and Process 
for the Rapid Production of—. H. I/iuterbaeb, 
Cologne-on-Rbine. Bog. Pat. 25,943, Nov. 25, 1902. 

The negative, preferably developed in a solution consisting 
of hydroquinone, 150 grms. ; potassium metabisulphite, 300 
grm;.; potass, bromide, 18 grms.; water, 5,000 grms., and 
fixed in a solution containing 2 kilos, of “ fixing sodium,” 
and 100 grms. of potassium metabisulphite in 5 kilos, of water 
is inserted in the wet state in a projecting camera fitted 
on a baseboard which carries a holder for the post-card ; 
the positive image is developed in a bath consisting 
preferably of raetol, 50 grms.) sodium sulphite, 500 grms.; 
potash, 250 grms.| potassium bromide, 12 grms.; water, 

5 kilos. . , 

Another apparatus consists of a chamber containing a 
source of light and an inclined reflector so arranged that 
the light can, at will, be thrown through a hole in one of 
the walls of the chamber on to the glass top of a second 
adjoining chamber. The glass top of this second chamber is 
finished off so as to form a cell to contain water, the 
negative and post card being laid on the glass top so as to 
intercept the light as it passes through the glass. 

A third process consists in developing the negative, 
preferably in the solution described ubovo, and, without 
fixing, hardening it in a solution of acetic acid (about 5 per 
cent.), and then immersing both the unfixed negative and 
post-card in a solution of alcohol (about 5 per cent.) ; the 
post-card and negative erenow pressed together, exposed 
to light, and developed preferably in the solution mentioned 
in the first process. 

The last process may be varied by omitting the acetic 
acid and alcohol treatments, and merely interposing a mica 
plate between the unfixed negative and the post-card and 
then exposing to “ an electric light in a transparent celluloid 
packing.”—T. V. B. 

French Patent. 

Photographic Plates in Daylight; Process for Developing 

-. J. N. Ludwig. Addition, dated June 24, 1902, to 

hr. Pat. 318,193, Jan. 29, 1902; this Journal, 1902, 1412. 
The claim is revised so as to embrace any material which 
is to receive a photographic image; the material is uniformly 
coloured by some substance which absorbs actinic rays, and 
which can be removed from the material by washing. (See 
also Kng. Pat. 3023, 1902 ; this Journal, 1902, 639.) 

—T. F. B. 

Printing Plates; Process for Preparation of — . 

B. Gisevius. Fr. Pat. 323,023, July 15, 1902. 

A plate of metal or other material is coated with a layer of 
a substauce which has been rendered insoluble by exposure 
under water to light ( e.g ., biehromated gum). It is now 
exposed under the nogative or design, and developed. It is 
then coated with a second layer of substance made insoluble 
by light (preferably albumin containing a chromium salt). 
This layer is covered with a film of ink or colouring 
matter containing grease, and the superfluous albumin and 
gum removed by means of dilute acid, which does not touch 
albumin which is in contact with the metal. Thus a coloured 
layer of albumin in the form of the original design is left on 
the plate. 

Asphaltum is used, among other things, for colouring the 
albumin before the acid treatment.—T. F. B. 


XXII.—EXPLOSIVES, MATCHES, Etc. 

Nitrogen in Nitrates and Nitric Esters [Nitroglycerin] ; 

Determination of -. A. Wohl and O. Poppenberg. 

XXIII., page 442. 

English Patents. 

Explosives, Celluloid and the like; Impts. relating to the 

Manufacture of -. R. Robertson and W. Rintoul, 

Waltham Abbey, Essex. Eng. Pat. 25,994, Leo. 19, 
1901. 

A process for the recovery of acetone used as a solvent in 
the manufacture of explosives, &c., and which exists ia 


the drying stoves in a state of comparatively great attenua¬ 
tion, mixed with air. After being saturated with moisture, 
the vapour from the stoves is led into a spooial scrubbing 
tower (this Journal, 1903, 85), through which a 80 per 
cent solution of sodium bisulphite trickles, Tbe acetone so 
absorbed is recovered from the bisulphite solution by direct 
distillation and condensation, without the addition of 
alkali, as practically all the acetone distils over belote the 
bisulphite tiegins to decompose, and the latter can therefore 
be utilised again. Ou cooling the solution any sulphate 
formed crystallises out.—G. W. Mel). 

Smokeless Powder Grains ; Improvements in -, and in 

Cartridges and Charges especially adapted for use in 
Large Guns, and in Methods of making the same. 
Ii. Maxim, Brooklyn, U.S.A. Kng. Pat. 9481, April 24, 
1902. 

A pkooess for making smokeless powder which consists in 
forming the material into rods or bars suitable for powder 
grains, while iu the plastic slate, then evaporating a portion 
of the contained solvent, and thou piercing the rods or bars 
with perforations. The material is perforated from opposite 
sides to a depth which will leave such a thickness of 
material between tho bottoms of the perforations, as will 
just bo burned through before the projectile leaves the gun. 
The material between the bottom of opposite holes should 
be the same thickness as that between the sides of adjoining 
holes. The cartridge case is filled with such rod* or bars, 
having rounded edges, of varying cross-sectional dimensions, 
but perforated in such a manner as to effect the simultaneous 
consumption of all parts of the charge. (See also this 
Journal, 1901, 1141.)—G. W. Mcl). 

Detonation of High Explosives. F. M. Hale, London, 
and G. W. Bell, Ipswich. Kng. Pat. 13,348, Juue 12, 
1902. 

PicttATE of lead, prepared by neutralising picric acid with 
lead carbonate, is used as a detonating agent for wet 
guncotton, lyddite, Ac. It is stated to be non -sensitive 
to shock, friction, and concussion, but is detonated by a 
percussion cap.—G. \V. Mcl). 

Detonating Compositions. J. F(Hirer, Vienna. 

Kng. Pat. 24,812, Nov, 12, 1902, 

A substitute for fulminate consisting of potassium nitrate 
(45 5), potassium bicarbonate (30), sulphur (16), and 
aluminium (8‘5). To be effective, the composition must 
he enclosed in an air-tight chamber, aud is ignited by a 
slow-burniug agent such as black powder. The compouud 
is compressed to a density between one and two, and is 
used either in the granulated form, or in plates or wafers 
some 2 mm. thick.—G. W. Mel). 


XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC— QUALITA Tl VE. 

Ammonia in Water; Diaminophenol as a Reagent for 

Traces of -. Manget and Marion. Annales de Chim, 

Analyt., 8, [3], 83. 

Diaminoimibnol, known commercially as “ amidol,” affords 
a very sensitive reagent for the detection of free ammonia, 
so that its solution may bo usefully substituted for 
“ Kessler’s reagent ” for tho colorimetric determination 
of ammonia iu drinking water. It is said to be definitely 
more sensitive than *• Nessler’s reagent,” the tint given by 
a dilution of free ammonia 1: 1 , 000,000 being very marked, 
and the colour reaction distinct in even higher dilation. 

—J. O. B. 

INORGANIC—QUANTITATIVE. 

Ferrocyanide of Potassium ; Analysis of -. W. Kiel- 

basinski. Zeits. f. Farben- u. Textii-Chem., 1908, 
2, [6], 114—115. 

In tbe titration of potassium ferrocyanide with potassium 
bichromate, or with potassium permanganate, using ferric 
chloride as indicator, some difficulty is experienced in 
observing the final reaction. The author, therefore, propose* 
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to perform tlie titration with N/10 potassium permanganate 
solution with addition of indigo snlphosic acid as indicator. 
The disappearance of the green coloration of the solution 
marks the end of the reaction. The permanganate used 
for the oxidation of the indigo sulphonic acid has to be 
determined previously to the titration, and is to be taken 
into consideiation in the calculation.—E. N. 

Bismuth; Influence of -, iw the Determination of 

Silver by the Crucible. Test. h". Sander. Herg- u. 
Illittenni&nn, - Ztit., 82, 81. Chem.-Zeit., 27, [19], 
Rep. 54. 

CoKTKAinr to previously expressed opinions, the author 
finds that the presence of bismuth has no influence on the 
results of the silver determination, the average loss of 
silver being 3 ■ 17 per cent, with bismuth and 3• y7 per cent, 
without. To determine bismuth in lead ores, he fuses 
SO grins, in an iron crucible, precipitates the leud, front 
nitric acid solution, with sulphuric acid, treating the filtrate 
with ammonia, dissolving the precipitate (lead and bismuth) 
in a minimum of hydrochloric acid, and diluting with 
water. On cupellation, the bismuth is revealed as a 
circular brown spot under the silver button.—C. S. 

Phosphoric Acid in Manures; Determination of the 

Available -. W. F. Sutberst. Analyst, 1903, 28, 

[324], 66—71. 

Fort the estimation of the available phosphoric acid in 
manures, the author has compared the solvent action of the 
acid potassium salts of certain organic acids with that of 
the standard reagent, citric acid (1 per cent, solution), in 
view of the fact that tho former bodies more nearly 
represent the acid constituents of the root-sap of growing 
plants than the latter. Potassium binoxalate, bitart'ate 
and bimalnte were thus investigated. One grm. of various 
phosphate materials was digested with a quantity of the 
potassium salts, equivalent in acidity to 1 gun. of citric acid 
and dissolved in 100 e.e. of water (except the bitartrate for 
Which 300 c.c. of water were nquired). Tlu dissolved 
phosphoric acid was then determined. Potassium 
binoxalate and bitartrate yielded results practically identical 
with those obtain*d with citric acid, whilst the bimalatc 
showed a very much weaker solvent action. Further, 
since the phosphates of the soil arc continually subj.cted to 


the action of fresh quantities of root-sap, owing to trans¬ 
piration, the author studied the result of repeating the 
digestion of the same quantity of fertiliser with fresh 
quantities of 1 per cent, citric acid. It was found that each 
] subsequent digestion effteted the extraction of gradually 
| decreasing quantities of phosphoric acid until the whole was 
I exhausted. He concludes that the whole of the phosphoric 
i acid in fertilisers is available for plant food, but that in 
I snmo it is more readily assimilable than in others, as ig 
indicated by the quantity extracted in the first digestion. 

j - J. F. B. 

| Nitroyen; Determination of - , in Nitrates and Nitric 

i Esters. A. Wohl and <3. I’oppenbcrg. Her., 36, [4], 

: 676—684. 

| Sciii.i'St.No’s method requires a very long time, especially 
| with “gelatinised” explosives, and cannot be used with 
I powders containing nitroglycerin on account of the 
volatility of the latter. 1.tinge’s nitrometer requires a 

considerable quantity of mercury, and the stopcock 
rcadiW bocomes blocked when introducing those substances 
which swell on mixing with sulphuric acid; while in 
Lubarsch’s modification of Bunge’s apparatus any carbon 
dioxide or monoxide, evolved by the action of the acid 
on carbonates, or on easily decomposable organic com¬ 
pounds, is measured as nitric oxide. The author utilises 
Crum’s reaction, but carries out the process in the manner 
described in his former paper on gas analysis (this Journal, 
1902, 1413). The flask is globular, approximately 100 c.c. 
in capacity, neck 6 cm. long and 16 mm. diameter. It 
is closed by a ground hollow stopper carry ing a narrow 
tube and stopcock, the latter gr< oved in the key so as to 
facilitate very gradual opening. The clearway through the 
tube and stopcock bore is 3 mm., and the length from 
inner end of stopcock bore to open end of tube is 59 mm., 
so that the pressure due to the contained column of 
sulphutie acid is equivalent to that of 8 nun. of mercury 
(A, loc. cit.). To carry out a determination, place tLe 
weighed substance in the flask, pour over it 1(1 c.c. of 
strong sulphuric acid, and shake till dissolved. (Inorganic 
and organic nitrates, collodion, guncotton, nitroglycerin, 
&c. With subs'auces that do not readily dissolve, leave 
them overnight with the acid, or raise the temperature to 
[ 50° 0. If any substances are present that will react with 


Tabi.k. I. 


Correction to be applied for Variation of the Amount of Substance from the Aotnial 11 ciyht. 


A'prlf.tun 
from 1 
Noi mill 

10 

per Cent. 1 

10*5 

percent. 

11 

per Cent. 

I 11*5 

i per Cent. 

12 i 

per Cent. | 

12*5 

per Cent. 

13 

per C< nl. 

13*5 

per Cent. 

14 

per Cent . 

14*5 

per Cent. 

15 

per Cent. 

Weiii lit. ! 







. _ 1 



Mgr m. 

1 i 

0*032 

0*031 

0*035 

| 

' 0*037 

0*039 

0*04 

1 0*04 

0-04 

0*05 

0*05 

0 * 05 

2 

0*004 

0*068 

0 071 

! 0*074 

0 078 

0*08 

0*08 

0(9 

0*09 

0*10 

O’ 11 

3 

0*006 

0*102 

0107 

0*111 

0*110 

0*1*2 

0*13 

0*13 

0*13 

0*15 

O’10 

4 

0*128 

O'MO 

0*142 

1 0*148 

0*155 

0*16 

0*17 

0*17 j 

0*18 1 

0*19 | 

0*21 

ft 

0*160 

on?o 

0*178 

0*186 

0*194 

0*20 

. 0*21 

0*21 

0*2*2 

0*24 ! 

O’20 

6 

! 0*392 

0*204 

0*213 

0*223 

0*232 1 

0*24 

! 0*25 

0*20 ! 

0*27 ! 

0*29 | 

0* 32 

7 

! 0*225 

0*238 

0*249 

0*260 

O'271 1 

0*28 

0*29 

0*31 

0*32 

0*34 

0*37 

8 

! 0*257 

0*272 

0*185 

i 0*298 

0310 i 

0*32 

| 0*34 

0T5 

0*30 

0*39 | 

0*42 

9 

j 0*289 

0*806 

0*320 

0*335 

I 0*349 1 

0*36 

! 0*38 

0*39 

0*41 

0*44 

0’48 

10 

! 0*320 

0*340 

0*355 

0*372 

| 0*388 

0*40 

] 0*42 

0*43 

0*45 

0*49 

0*53 


Taiu.k II. 


Correction to be applied for Variation of Temperature from 20° C. 


Variation 
(rom 20° C, 


0*5° 

l-(i° 

1 - 6 ° 

*• 0 ° 

2lt° 

3*o° 

3'6° 

4*0° 

4-R° 

s-o° 


10 per Cent. 


0-017 

0-034 

0-051 

0-008 

0-085 

0-102 

0 -llfl 

0-136 

0-153 

0-170 


11 per Cent. 


0-018 

0-037 

0-056 

0-075 

0-084 

« p 0131 

0-161 

0-170 

O'lOO 


12 per Cent. 


0-121 
O’ (HI 
0*002 
O'1)82 
0-103 
0-1S3 
0'144 
0'104 
0-1S.1 
0-205 


13 per Cent. 


0-022 
0-044 
O'000 
O'088 
0-111 
0-133 
0'155 
0-178 
0-200 
0-222 


11 per Cent 


0'(I24 
O'048 
0-072 
0-096 
0-120 
0-143 
0-107 
0-101 
0-215 
0-240 


15 per Cent. 


0-026 

0-051 

0-077 

0-102 

0-128 

0-154 

0-17!) 

0-205 

0-230 

0-266 


16 per Cent. 


0-028 

0-065 

0-082 

O’lOO 

0-187 

0-164 

0-191 

0-218 

0-246 

0-272 
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niirom acid aud form oximes, add 0-1—0-2 grm. of 
cbromio aeid.) 

Coonecl the flask, upright, to the pump, aud exhaust, 
best always to a constant pressure, say, 700 mm. on the 
manometer. (Experiments have shown that no nitric 
oxide is ever contained iu the uir thus extraetod from the 
flask ; if any is formed, it is oxidisetl during the shaking, 
and dissolved in the acid.) Notv fill the capillary tubo 
with mercury, and introduce 10 c.e. of mercury into the 
flask ; shake violently for one or two miuutes, and then 
cool in water to the room temperature. Connect the 
inverted flask with the manometer (see diagram, Inc. cit.), 
and exhaust till the whole of the mercury is removed and 
the level of the acid has sunk to the inner end of the 
stopcock bore, and road the pressure. 

If p, and }>■■ be the manometer readings before and after 
the reaction, 11 — p is the pressure of the (100—10 — ) 90 c.e. 
of air in the flask at the beginning ; the nitrogen from 
this, therefore, at the end, expanded to 100 cc., exerts 
a pressure of 0*79 x 0*9 (B — />) =» 0*7 (11 — p). ihe 
total pressure at the end is 11 — (p.j a- A), h b.;iug the 
mercury-equivalent of the aeid in the capillary of the flask, 
and the partial pressure of the nitrogen dioxide is, therefore, 
1) - (/., + A) - o-7 (B — p ,), which if p, be always 709, 
becomes 700 + 0 3 (11 - 700) - (p a + A). To facilitate 
calculation, a “ normal weight ” of the substance is used : — 
0*3004 grill, of nitrogen dioxide, corresponding to 
0*1404 grm. of nitrogen, would occupy at 30° C. and 
1000 mm. pressure, 18:1*1 c.e., so that, working at 90° C.. 
if the volume of the flask he 14»3* l c.c„ the pressure of 
the gas from 0* 1104 grin, of the substance, expressed in 
cm., will read the percentage of nitrogen in the substance. 
The corresponding weight of substance for the flask oi 

volume v c.c. is, of course, l ^ ( (0*1404) grm. The 
corrections for the volume of sulphuric acid wetting the 
drained flask, and for the absorption of nitrogen dioxide 
by the sulphuric aeid used, are conveniently expressed as 
affecting the volume of ihe flask :—Say that the calibration 
of the flask has given its volume as 100 *7 e.c. The dried 
tared flask is weighed again after introducing and sucking 
out sulphuric acid, and the volume of the remaining acid 
thus determined once for all—say, 0*79 grm. — 0*4:1 c.c. 
Sulphuric aeid absorbs 0*33 c.e. of nitrogen dioxide per 
10 c.c. Hence the effective volume of the flask is 100*7 — 
0*43 + O'33 =» 100-H2 c.c., and the weight of substance 
to he used x O' 1404 — 0-0772 grm. In practice, to 

get convenient readings, four times this quantity is taken, 
and the result divided by four; moreover, the author 
weighs off the substance accurately when he has adjusted 
the amount to within a centigramme of the “normal,” 
and corrects by the first of the two following tables for 
the variation from tho normal weight. The second table 
is used to correct for variation of temperature from 20° C. 
In both tables, the variation and the consequent correction 
of the percentage have opposite signs. 

A number of test analyses are given which show close 
concordance with the theoretical numbers where these are 
available, and with the results by Schlhsing’s method and 
by Lunge’s nitrometer.—J. T. D. 


The residue is treated with 1 grm. of animal charcoal and 
filtered, the charcoal being washed until the filtrate 
measures 30 c.o. This solution is then polarised and the 
euprio reducing power is determined volmnetrically t if the 
dextro-rotation exceed that corresponding to the glucose 
found, the employment of impure starch glucose may be 
inferred. Since the use of both cane-sugar and staroh- 
glucose in the same wine is highly improbable, the above 
procedure is generally sufficient. The conclusion may, 
however, be confirmed by gravimetric determinations of the 
reducing sugar after inversion of any possible cane-sugar 
and after saccharification of the dextrins. 1*or this purpose 
300 e.c. of wine are evaporated to about 100 c.e., lo c.e. of 
basic lead acetate are added, aud the volume is^ made up 
to 130 c.e. j lot) c.c. of the filtrate are treated with excess 
of sodium phosphate, made up to 200 c.e. and filtered the 
next day. Inversion and saccharification are carried out 
in the standard manner by hydrochloric aeid upon two lots 
of 73 c.e. each of the filtrate, and the difference in the 
glucose found is calculated as dextrin.— J. If. B. 

Condnrnnjn ; Tent f —* —. II. i’irbai. Oesterr.-Zilts., 
4lj 37. l’liarin. .1., 1903, 70, (1708}, 417. 

Thu fluid extract is freed from alcohol by gently wanning, 
and the crude glumsidc, coaduraugiu, is precipitated by the 
addition of a saturated solution of sodium chloride. Ihe 
precipitate is exhaostel with chloroform, ami the extract 
treated with a mixture of equal volumes of sulphuric or 
hydrochloric aeid aud alcohol (l.al’on’s reaction). Uu 
wanning, the mixture acquires a green colour whioh 
changes to greenish blue on the addition of a trace of lerrie 
chloride. The relation is also given tiy adotiidin, 
oleaudrin, sapotoxin, and digitoxin, but mme of these is 
likely to he present witb condurangiu.—A. 14. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Fluorine ; S diilific.ition of - an l Combination nf Solid 

Fluorine with. Liquid Hjdr.njen. H. Moissau and 
J. Dewar. Compter real., 133, [H]> AH—G^* 

Bv sealing up dry gaseous fluorine in glass tubes and 
immersing these in liquid hydrogen, the authors have 
succeeded in first liquefying aud then solidifying the 
fluorine. The melting point of solid fluorine is above that 
of solid oxygen, and is estimated by the authors at — 223 C. 
(40° abs. zero). The solid fluorine, which is yellow near its 
melting point, becomes white when cooled to - 252 Q, 3C. 
( 2 o 5 • 3 abs. zero). A tube with a capillary end, containing 
40 e.c. of fluorine gas, was cooled iu liquid hydrogen to 
— 252’ • 5 C., when the fluorine solidified in the capillary end. 
On now breaking this off, so at to bring the solid fluorine 
imo contact with the liquid hydrogen, a violent explosion 
occurred, whioh shattered the glass containing-vessels, and 
the heat evolved was so great that the excess of hydrogen 
took fire in the air. It is thus proved that, whatever may 
be the case at the absolute zero, chemical affinities^ are by 
no means extiuguii.be 1 at temperatures within 20 of abs. 
! zero of that point.— J. T. D. 


ORGANIC—QUALITA TIVE. 

Wine ; Detection of Impure Glucoie in -. F. Wirthle. 

Chem.-Zeit., 1903, 27, [22], 24G-347. 

The detection of the employment of impure glucose for the 
fortification of wine is based on the presence of a residue 
of unfermentable dextrins. Honig has recently shown 
that the unfermentable matter of starch glucose consists 
not of isomaltose but of dextrins soluble in alcohol (see 
this Journal, 1902, 1100). The most convenient procednre 
is to apply Nessler’s method of polarisation. For this 
purpose 210 c.e. of wine are evaporated down to S c.c. after 
the addition of a few drops of a 20 per cent, solution of 
potassium acetate. To the residue are added 200 c.c. of 
90 per cent, (by vol.) alcohol. On the following day tho 
solution is filtered and the filtrate is evaporated to 10 e.c., a 
little water being added towards the end of the operation. 


Phosphorus; Heat of Transformation of White into 

Red -, H. Girin. Gomptes rend., 138, [B 1 

077—680. 

Thb generally admitted figure (19*2 cal.) for this 
transformation tloes not appear to rent on any verifiable 
authority, and is very different from the figure (4'9 cal.) 
in the corresponding case of arsenic, F rom thermo¬ 
dynamical considerations, applying Clapeyron s formula 
to Troost an I Hautefcuille’s results, the author calculates 
3'71 cal. instead of 19*2 ; and two methods of experi¬ 
mental determination—the combustion of the two varieties 
of phosphorus in oxygen, aud their solution in bromine—• 
have confirmed this, giving respectively 3*70 and 4'22 cal. 
Incidentally he has ascertained that the change from red 
amorphous phosphorus to violet crystalline phosphorus 
evolves 0*5 cal., so that these two forms are really 
distinct.—J. T. D. 
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Plumbic Acid ; Combinations of -, with Organic Acids. 

A. Colson. Comptes rend., 136, [ 11 ], 675—677. 
FiNKLY-powdered red lead was kept for some hours 
agitated with 10—12 times its weight of glacial acetic acid, 
first at the ordinary temperature, then at 35’ C. The 
liquid, filtered and cooled to 12° C., deposited white needle- 
like crystals, the analysis of which gave figures 
corresponding with the formula H> (C s H s Oj) 4 . They are 
decomposed by water, forming lead peroxide and acetic 
said. Similar compounds arc formed by propionic and the 
two butyric acids.—J. T. I). 

Gold) Precipitation of Metallic -, in a Crystalline 

Condition by means of Formaldehyde. N. Awtrkijeff. 
J. russ. phys.-chem. Ues., 34, 828—835. Cheru. Centr., 
1908,1, [10], 562. 

Tub gold chloride solution used must contain at least 0’05 
per cent, of gold und must he strongly acidified with nitric 
or hydrochloric acid ; under these conditions the gold is 
completely precipitated by commercial formaldehyde (about 
10 e.e. to 300 c.c. of the solution). The reaction is 
accelerated by wanning, (iold bromide does not give such 
good results. Gold can be quantitatively separated by this 
means from salts of copper, antimony, mercury, zinc, lend, 
manganese, tin, arsenic, and of metals of the first and 
second groups, Platinum is precipitated, but so slowly that 
a separation from gold is possible. The precipitated gold 
forms crystals of a size of 0‘2—0'9 mm., mostly a 
combination of octahedron and cube ; its specific gravity 
is 19‘43095. Iron in neutral solution is also precipitated 
in a crystalline form by formaldehyde.—A. S. 

Seduction of Potassium Bichromate by Sulphurous Acid ; 

Mechanism of the -. H. Bassett., junr. l’roc. 

Chem. Soc., 19, [262], 54. 

Bertmer, who investigated the notion of sulphur dioxide 
on solutions of potassium bichromate and potassium 
chromate (Atm. ( him. Phys., 1843, [iii], 7, 77), stated 
that in both cares a mixture of sulphate and dithionate was 
formed. 

The reaction has now been studied more fully, and the 
results show that 94—95 per cent, of sulphate and 5—6 per 
cent, of dithionate are formed, when potassium bichromate, 
potassium chromate, or chromic acid is reduced by 
sulphurous acid ; the amount of dithionate produeed being 
independent of the temperature. 

English Patent. 

Fire-extinguishing Pon der ; Improved Manufacture of 

-B. Vorwerk, Berlin. Eng. Put. 1312, Jan. 19, 

1903. 

Sodium carbonate or bicarbonate is intimately mixed with 
small proportions of lime, clay, and oxides of iron and 
manganese, and the mixture is exposed in thin layers to a 
temperature of 40° C. for at least 20 hours.—E. S. 

#eto Books* 

This Principles of Dyeing. By G. S. Fraps, Ph D., 
Assistant Professor of Chemistry, North Carolina College 
of Agriculture and Mecban'c Arts. The Macmillan Co., 
New Yoik, U.S.A. Macmillan und Co., Ltd., London. 
Price Is. nett. 

Tata volume contains 263 psges of subject matter, with 
28 illustrations, and an alphabetical index. The matter is 
subdivided and treated under the following heads 
■ I. Introduction. General Laws; Fibres, &e. II. Congo 
Bed. Primuline. III. Fucbsine. IV. Biebrich Scarlet. 
Alkali Blue. V. Logwood. VI. Indigo. Chrcme Yellow. 
VII. Vegetable Fibres. Cotton. VIII. Linen, &c. IX. 
Animal Fibres. Wool. X. Siik_*-XI. Operations Pre¬ 
liminary to Dyeing. Bleaching Cotton and Linen XII. 
Wool and Silk Scouring and Bleaching. XIII. Dyeing 
Machinery and Manipulations. XIV. General Observa¬ 
tions on Dy eing. XV. Direct Cotton Colours. XVI. Basic 
Colours. XVII. Acid Colours. XVIII. Mordant Dye¬ 


stuffs. XIX. Insoluble Colours. XX. Merccrisation. 
Artificial Silk. XXL Dyeing of Union Goods. XXII. 
Dye Mixing. Dye Testing. 

Technical Mycology : The Utilisation of Micro¬ 
organisms in the Arts and Manufactures. A 
Practical Handbook on F’ermentation and Fermentative 
Processes for the Use of Brewers and Di> tillers, Analysts, 
Technical and Agricultural Chemists, Pharmacists, and 
all interested in the Industries dependent on Fermenta¬ 
tion. By Dr. Franz Lafar, Professor of Fermentation- 
Physiology and Bacteriology in the Imperial Technical 
High School, Vienna. Translated by Charles T. C. 
Salter. Vol. II. Eumyoetic Fermentation. PartI. 
Charles Griffin and Company, Ltd., Exeter Street, Strand, 
London. 1903. Price Is. 6 d. 

This is the 2nd volume of the work, which appeared in 
1898, in its 1st volume, and forms an 8vo volume, contain¬ 
ing 189 pages of eul^ect-matter, with 68 illustrations (see 
this Journal, 1898, 504). The general subject is deult with 
under the following subdivisions : — X. Kudiments of the 
General Morphology and Physiology of the Eamycetes. 
XL Fermentation by Zygomycetes. XII. Form, Structure, 
and Chemical Composition of the Yeast Cell. 


Cratie SRqport. 

I.—GENE UAL. 

Pharmacy Bill. 

In Parliament. —Session 1903. 

The objects of this Bill are— 

(«) To check the modern and growing practice on the 
part of a duly qualified person to open and carry on 
divers shops for the sale of poisons whereby adequate 
protection is not afforded to the persons frequenting 
the same, by providing that every such shop shall be 
under the bond fide personal conduct and supervision 
of a duly qualified person : 

(ft) To piit an end to the abuses at present attending 
the hawking of poisons, and to better regulate the 
sale of the same by providing that no poison shall he 
told except in a shop which shall first have been 
duly registered : 

(c) To provide for the maintenance of a register of 
shops where poisons may be sold, and also a register 
of the duly qualified chemists bond fide conducting 
each such shop, and to enable the registrar from 
time to time to make corrections in and additions to 
the same: 

(,/) To provide that the compounding of prescriptions 
shall he in the hands only of persons duly qualified to 
sell “poisons’’: 

(«) To require that companies keeping open shops for 
the sale of poisons shall be managed by duly qualified 
chemists as directors: 

(/) To extend to corporate bodies certain of the 
provisions of the Pharmacy Acts, 1852 and 1868, 
fiom which they are at present exempt by reason of 
the decision of the House of Lords in the case “ I ho 
Pharmaceutical Society' v. The London and Pro¬ 
vincial Supply Association, Limited ’’ (Law Reports, 
1880, Appeal Cases, 857) : 

(g) To facilitate the examination of persons desmDg to 
qualify as chemists and diuggists, snd to enable the 
Pharmaceutical Society to accept certain certificates 
of kindred bodies in lien of examination. 

Cork in Italy. 

Foreign Office Annual Series, No. 2936. 

Saidinia snd Sicily slore produce tie greater part of 
Italian coik. The Calabrian foreits have been almost 
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entirely destroyed, the tree* having been burnt for char¬ 
coal, and even Sicily import* it considerable quantity of cork 
both at Trapani and Marsala, and export* it from Oatam. 

The trees may be reckoned to produce 13 lb. at 80 years 
of age, 53 lb. at 50 years, and at 90 years as much as a 
hundredweight. If, therefore, a tree is .tripped every 
seven years, a better interval than five years, there would 
bo a crop of bark from the same tree It) times between the 
ages of SO and 93, that is to say, on the average the tree 
would produce 6 cwts. of cork in GO years. The trees will 
produce cork in continually increasing quantity until they 
are over 200 years old. . 

In the year 1830 nearly all the cork used in tbe United 
Kingdom came from Italy, but since then the destruction 
of the cork woods has caused us to seek other markets. 
The two principal causes of the destruction have been the 
making of the trees into charcoal, and their destruction 
by fire to produce potash, of which the wood contains a 
large proportion. 

Large forests containing a majority of cork trees are 
continually being released from the forest laws, and there 
is a great risk that the production of cork in Italy will 
soon be a thing of the past. In these days, when vast 
quantities of cork are used in the making of linoleum and in 
shipbuilding, its supply is a matter of primary importance. 
The great desideratum for the trees is land which contains 
potash, and the volcanic soil of Italy contains this in largo 
quantities; so that laud if not otherwise suitable might be 
prepared by manuring it with volcanic ash. 

Nothing yet known can replace cork. The linoleum 
industry is closely associated with the cork trade. There 
are some 50 manufactories, of which 30 are in the United 
Kingdom, employing 2,500 hands with a capital of over 
1,000,000/., 10 in Germany, nine in the U.S.A., and one 
in Italy. The value of the linoleum exported from the 
United Kingdom in 1899 amounted to 1,200,000/. 

Bkitish India Valuation Tariff. 

See lid. of Trade March 19, 1903, 585. 


II.—FUEL, GAS, AND LIGHT. 

Alcohol; Vowek Use of -in Austria. 

Engineer, March 6, 1903. 

A Government Commission has been appointed to study 
the whole questii n of the utilisation of alcohol for industrial 
purposes, and is to create a commercial organisation lor 
the supply of spirit at a low and uniform price throughout 
Austria. The international 'exhibition of apparatus for 
consuming alcohol and the like, which wus to have been 
held in Vienna this year, is postponed to the early summer 
—May to July —of 1904, and the Government lias promised 
a contribution of 150,000 kronen towards the expenses. 
(See also this Journal, 1903, 350.)—A. S. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

Indiqo Salks ; London Quahteiily-. 


Deliveries from London from J amury 1 to March 18 
were 1,723 cheBts, against 1,486 chest*, whilst stocks in 
London on March 19 were 5,440 chests, against 7,583 
chest*. Tbe statistical position is unprecedentedly strong, 
and, notwithstanding the competition of artificial colours, 
prices are steadily hardening. 


VII.—ACIDS, ALKALIS, Etc. 

Cornea Sulphate in Italy. 

Foreign Office Annual Strict, No. 2935. 

Several manufactories of sulphate of copper have been 
started in Italy, and there is un important one at Viiilua. 
British, German, and American sulphates are also imported. 
Although foreign sellers claim llieir sulphates to he 98 to 
99 per cent, they cannot compare with the British products 
of the best mark's. Competition with the foreign produce 
could, therefore, he easily overcome by selling small ship¬ 
ments to the agricultural committees (“ Comizi Agran ) 
through some responsible person on the spot. Agricul¬ 
turists frequently object to buy from local merchants who 
naturally want to dispose of their sulphates at higher prices. 
The quotations should, as far as possible, be moderate and 
firm, samples forwarded in time, through the representative, 
to all the “ Cmuizi Agritri ” in the different districts, giving 
prices in franes f.o.b. at Italian ports, offering to send 1 1 ! cm 
trial lots, and granting credit, if necessary, as the “ < lomizt 
are corporate bodies. 

Lead Wash;: IT.S. Customs Decision. 

On February 19 the Board of General Appraisers consi¬ 
dered the dutiable character of a substance described as 
lead waste. This consists of the impure sulphate of lead 
formed on the walls of sulphuric acid chambers, and had 
been assessed for duty at c. per pound as lead dross, 
under paragraph 182 of the Tariff Act. The Board decided 
l the article to he in fact waste, and as such dutiable at 
I 10 per cent, ad valorem under paragraph 463. K. W. M. 


Potassium Cyanide: I .11. Customs Decision, 

! The Board of General Appraisers. March 4, 1903, hold 
that a certain chemical, consisting of cyanide of potash, 
26* (1 e per cent., sulphide of potash, 4*29 per cent., and 
common salt, 08*70 per cent., could not be considered 
commercial potassium cyanide and dutiable ns such at 14J 
per cent, ad valorem under paragraph 60 of the ’Iartff Act 
of 1897. They accordingly affirmed the assessment of 
duty at 25 per cent, ad valorem as a chemical salt under 
paragraph 3.—It. W. M. 


Baku m Oakiioxatk *. U.S. Custom* Decision. 

The United States Circuit Court has decided that barium 
carbonate prepared by precipitation is free of duty under 
paragraph 489 of the Tariff Act. This decision reverses 
the action of the Board of General Appraiser*, who held 
that tho above paragraph which reads “ baryta, carbonate or, 
or witherite,” covered only wiiherite, tho native carbonate 
of baryta, and hadasscised duty at 25 per cent, ad valorem 
o salt under Darairrnph 3.—It. W. M. 


Chem. Trade J., March 28, 1903. 

Meisrs. Millward and Co. report as follows, under date 
March 23:— 

The final distribution of the new crop from Calcutta, in 
comparison with last season, is given as follows :— 


. •. ! 

1902-3. 

1001-2. 

i 

Chest a. 

Chests. 

United Kingdom. j 

2.800 

0.714 

Germany. 

1,000 

8,613 

France . 

600 ‘ 

1,873 

Italy.. 

600 

676 

Russia. 

5M) 

981 

America. 

2,600 

8,164 

Sues Ports. 

1,300 

3,092 

Japan . 

j 1,600 

854 

Total. 

j 10,700 

20,057 


IX.—BUILDING MATERIALS, Etc. 

Minkiial Substances: U.S. Customs Decision. 

)n March 10, the Board of General Appraisers decided 
dutiable character of certain mineral substances a* 

ground feldspar assessed for duty at 35 per cent, ad 
'orem under paragraph 97, to be dutiable at .0 per cent. 
valorem under section 6 as a manufactured article 

Ground Cornish stone assessed for duty at 35 per cent. 
valorem under paragraph 97, and held also to be dutiable 
20 per cent, ad valorem under section 6.-—K. w. M., 

Asphalt , U.S. Customs Decision. 

The Board of General Appraisers, on February *, 1908, 
ndered a decision on imported asphalt which had been 
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assessed for duty at 3 dots, per ton under paragraph 93 of 
the Tariff Act, as “ crude asphalt advanced in value 
by drying,” and was claimed by the importers to be 
dutiable under the same paragraph at 1 del. and 50 cents, 
per ton. 

An analysis of the sample showed the presence of 18*10 
per cent, of water, and the evidence also showed that no 
manipulation in the way of drying, either by artificial or 
solar heat, had been done since the material was takeu 
from the bed. Accordingly the claim of the importer was 
sustained. This case was of particular interest, as the 
definition of crude asphalt in the Tariff Act requires it to 
bo “ crude, not dried, or otherwise advanced in auv manner.” 
Some drying must take place by ordinary evaporation 
between the time of mining and urrival at destination, but 
from the above decision it is evident that such drying 
is not considered sufficient to incur the higher rate of duty. 

— K. W. M. 

X.—METALLURG Y. 

Nickel-I'i.atkd Zinc Sheets: U.S. Customs 
Decision. 

The Hoard of General Appraisers, March !), 19U3, 
decided that zinc sheets plated with nickel are dutiable at 
45 per cent, ad valorem as manufactures of metal, under 
paragraph 193 of the Tariff Act of 1897, and not at 
3 cents per pound as zinc in sheets under paragraph 192 

—K. \V. M. 

Mkeourt Prodi ction op California. 

Chan, and Drug (list, March 28, 1903. 

The present annual output cf Californian mines is about 
one-fourth of tho world’s entire yield. Mercury was 
produced iu California in a primitive way as fur back 
as 1845, and the official report of the Director of the 
United States Geological Survey, covering a period of 
50 years—from 1850 to 1900—shows the total production 
of the California mines to be 1,830,447 flasks of 76‘ lb. 
each. The average price during this period was 47'25 dols. 
per flask, showing the value of the total output of this Slate 
to be over 86,000.000 dols. A half-dozen or more prominent 
mines, of which the new Almaden stands at the head with a 
yield of nearly 50,000,000 dols. worth of mercury, have 
contributed mainly to this output. According to these 
figures, the averago annual production of California since 
1850 is 36,609 flasks. The production of 1900 was 26,317 
flasks, or 10,292 flasks helow the average. This decrease 
of production applies, not only to the mines of California, 
but of the world, while the demand is constantly increasing. 

Mercury in Russia. 

Eng and Mining J., March 14, 1903. 

During the year 1902 the only mercury mines worked in 
Russia were those owned by A. Auerbach and Company. 
These mines reported for the year a total output of 25,424 
poods, equal to 416,441 kilos, of quicksilver, or 11,974 
flasks. 

XI.—ELECTRO-CHEMISTRY, Etc. 

Carbons, Electric : U.S. Customs Decision. 

The Unitod States Circuit Court has decided that carbon 
sticks designed to be cut into electric light carbons are 
dutiablo at 85 per cent, ad valorem under paragraph 97 of 
the Tariff Act, as “ articles composed of carbon.” 

This decision reverses the action of the Hoard of General 
Appraisers, who held them dutiable uuder paragraph 97, as 
electrio light oarbous at 90 cents per 100, the number 
being taken on that of the electric light carbons they would 
make after being out to the proper length.— R. VV. M. 

XII. — FATS, OILS, Etc. 

Linseed Oil uiatrALT. 

Foreign Office Annual Seriet, No. 2936. 

The demand for linseed oil in Italy is increasing very 
rapidly, and is met mainly by importation. In 1877, the 
amount imported was 9,616 tons. In 1900, it amounted to 


26,710 tons, valued at 400,0001., most of which was 
imported from the United Kingdom. 

These figures do not include indirect imports of linseed 
oil required for such substances as printing ink, which 
Italy imports in large quantities, none being made in the 
country. In 1900, Italy imported, almost entirely from 
Germany, printing ink to the value of 5,227/., and ex¬ 
ported, chiefly to Turkey, the same article to the insig¬ 
nificant amount of 160/. Of ordinary ink, Italy imported 
to the value of 5,000/., and re-exported none. There are 
only three ink factories in Italy, amounting in all to 38 h. p., 
and the native ink made by them is of very poor quality. 
Carbonised cork and linseed oil enter largely into the 
manufacture of inks, though the black for some ink is 
procured by the burning of resinous or bituminous com¬ 
pounds, all of which are procurable in Italy. Of these 
substances 3,000/. worth were imported in 1900. Linseed 
oil is further employed largely for waterproofing purposes, 
and when mixed with sulphur and chemicals, with other 
desiccating oils, forms an elastic material similar in many 
of its properties to india-rubber. This material, " Faktis,” 
is used as a substitute for rubber. 

In 1889, the United Kingdom (the largest importer of 
linseed oil in Europe) paid 3,417,801/. for seeds of flax and 
hemp, and 4,439,813/. for imports of linseed oil. To this 
must be added 233,694 tons of linseed cake for cattle food, 
valued at 1,605,700/. 

Wool Grease •, Refined -: U.S. Customs 

Decision. 

The Board of General Appraisers, following a decision 
of the United States Circuit Court, decided that certain 
refined wool grease, classified by the collector of customs 
at 25 per cent, ad valorem as a rendered oil under para¬ 
graph 3 of the Tariff Act, was properly dutiable at § cent 
per pound under paragraph 279. While the refining which 
the merchandise has undergone had removed the mineral 
matter and odour, and made it to differ from the ordinary 
brown wool grease of commerce, it was still in fact wool 
grease, and not known in trade by any other name, on 
which ground the Hoard arrived at the above decision. 

—R. W. M. 

XIV.—TANNING, LEATHER, GLUE, 
SIZE, Etc. 

Ahar-Agar : U.S. Customs Decision. 

Certain Japaneso isinglass, also known ns agar-agar, 
was decided by the Board of General Appraisers, March 10, 
1903, to be dutiable as isinglass at 25 per eent. ad valorem, 
under paragraph 23 of the Tariff Act of 1897. Duty had 
been assessed as a prepared vegetable at 40 per cent, ad 
valorem under paragraph 241, which action was overruled 
by the Board.—R. W. M. 

Casein : U.S. Customs Decision. 

The United States Circuit Court duoidod that casein is 
free of duty under paragraph 468 of the Tariff Act of 1897, 
as “albumen not specially provided for,” reversing the 
decision of the Board of General Appraisers, who had 
assessed duty at 20 per eent. ad valorem under section 6, 
as a “ manufactured article, uuenumerated.”—R. W. M. 

XVI—SUGAR, STARCH, Etc. 

Sugar Refining in Japan. 

U.S. Cons. Reps., March 16, 1903. 

Sugar has been produced in Japan from very early times 
(since about A.D. 900, it is said), but formerly the sugar 
was used withuut being refined, and the present conditions 
of the industry have developed within the last 30 years. 
The climate, even in the southern part of the Japanese 
group, is too cold for sugar cane to grow throughout the 
year, and it does not blossom within the six months suitable 
for growth, nor does it produce sugar >o such abundance aa 
when raised under more favourable conditions. The annual 
production, exclusive of Formosa, is now reported at a 
little lest than 4,000 tons, almost a negligible quantity in 
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■view of the importation of 152,000 tom of raw sugar and 
176,000 tom of refined. 

There are many sugar rofluing coinpinies in Japan, 
moat of them situated in the southern part of the islands, 
the total capital invea'.ed in this industry being about 
10,000,000 yen.* Except in Formosa—which, although 
now a part of the Japanese Empire, has separate officers 
and laws—the industry receives no direct aid from the 
Government, and has been very unfavourably affected by the 
bounty system in vogue in Europe. The capital invested 
has yielded a rate of about 5 per cent, profit, which is very 
low us compared with current interest rates in this Empire, 
but the outlook for the business is much more hopeful now 
in consequence of the agreement by the representatives of 
the sugar-producing countries to the Ifrussels convention of 
last summer. 

In 11)01 the average import ptiee of refined sugar was 
95 cents per cwt. higher than that of the unrefined, aud the 
duty on refined up in No. 20 Dutch standard was 49'5 eeuis 
per cwt. more than on unrefined. On upward of No. 20 
Dutch standard the duty was 00’7 cents more than ou un¬ 
refined, making a difference of 1 145 dols. and 1 '557 dols. 
per cwt, respectively, on these grades, to cover the working 
expenses and profits of the Japanese refineries. The tariff 
on the unrefined sugar has since been raised and that on the 
higher grades has been decreased, so that the refineries now 
have Jess protection than formerly. 

Besides the above duties, a law was passed last year 
providing for an internal revenue or consumption tax on 


sugar, as follows :— 

Dols. 

Below Xo. 8 . U‘S75 

Xo. 8 to No. 15. 0-00 

No. 15 to No. 20 . ll-s-23 

No. 20 and above. 1*05 


The numbers refer to tho Dutch standard in colour, and 
the amouut of duty is given per cwt. Sugar, molasses, or 
syrup, taken delivery of from a manufactory, tho Customs, 
or a bonded warehouse, is subject to this duty, unless 
intended for export or manufacture. If so intended, it 
must be exported or manufactured within six months after 
delivery is taken, or the tax becomes due as if intended for 
consumption. 

This law did not go into effect until more than six months 
after it was enacted, and consequently large importations of 
sugar were made iu anticipation; hut the refineries were 
unable to hasten their deliveries, aud when the law came 
iuto force they found themselves obliged to pay the con¬ 
sumption tax and, at the same time, to sell in competition 
with imported sugars which had escaped this impost. The 
serious losses resulting have been very discouraging to 
them. 

The Japan Sugar ltefining Company produces sugar which 
stands as high as No. 25 Dutch standard, and manufactures 
rum as a hy-product. The company claims to be the only 
distiller of rum in this country. 

The greater part of the refined sugar imported is brought 
from Hongkong and Germany, and that from the latter 
country pays a conventional tariff of 28 cents on sugar from 
No. 15 to No. 20, inclusive, and 31 cents on sugar above 
the latter grade, Du ch standard, in addition to ihe general 
tariff named above. The Philippine Islands, Hongkong, 
Dutch India, Chius, and Germany furnish most of the 
unrefined sugar, the countries being named in the order 
uf their importance with reference to this import. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Alcohol Question in Fhanck; The- 

A. Kraut). Chem.-Zeit., 1903, 27, [16], 172. 

It is estimated that two-fifths of the soil of France is 
ilanted with crops intended for distilleries, yet statistics 
ihow in the year 1901-02, together with an unconsiimed 
ixoeas of 934,01)0 hecioli tres of alcohol, a consumption of 
1,500,000 hectolitres of petroleum, of the value of 44 millions 


* l yen = 2 *. id. 


of francs. A large company, “ Cie. des Alcools Frauqais," 
with a capital of 10 million francs, is in process of forma¬ 
tion, with the avowed object of effecting a kind of alliance 
between industry and agriculture in order to further tho 
consumption of alcohol for industrial purposos. The 
compauy intend to purchas- distillery alcohol at the rurreut 
price, mix it with a certain proportion of the so-called 
chemical alcohol, prolucod by the “ Cie. Gtbaine d’Ecluiragc 
par 1’Acetylene,” and tell the mixture for 35 francs instead 
of the present price of 40—50 francs. It litis acquired a 
monopoly for the purchase, at 12 frs. per hectolitre, of the 
“ chemical alcohol," with a right of limiting the production ; 
and also the exclusive rights for the employment of a now 
carhuretting agent, costing 10 frs. per hectolitre. It is 
estimated that the company will he able to so,] denatured 
alcohol at 35 frs. (profit, t> frs.) per hectolitre, and 
carlmrcttcd alcohol at 30 frs. (profit, 10 frs.) per hectolitre. 

—A. S. 

X VIII. SANITATION. 

Koval Commission on Skwaok ; Titian Kki’okt 
or Tor-. 

( See also this Journal, 1901, H«3; 1902, 1 lGtj.) 

The third report of the Commissioners appointed in 1898 
to inquire and report what methods of treating and dispos¬ 
ing of sewage may properly he adopted has been issued as 
a Blue-book [Cd. i486]. The present report deals with 
the following aspects of the inquiry (I) The rclatious 
between local authoiities and manufacturers in regard to 
the disposal of manufacturing effluents; ami (2) tho need 
of setting up a central authority for the settlement of 
differences between manufacturers and local authorities; 
the general protection of sources of water supply ; ami the 
collection of facts and the scientific investigation of ques¬ 
tions of general importance relating to the protection of 
water. 

In connection with the relations between local authorities 
and manufacturers, the report gives the text of corre¬ 
spondence in January last between tho Commission aud the 
Decal Government Board, as to the rights of manufacturers 
to discharge trade effluents into sewi-rs, the Docul Govern¬ 
ment Board stating the effect of the law officers’ opinion 
to he that a local authority is uot generally bound under 
the Public Health Act, 1875, to provide such sewers as may 
be necessary to carry off all trade effluents and liquid 
refuse coming from manufactories in their district, and that 
their obligations in this respect are defined hv the Rivers 
Pollution Prevention Act, 1876, section 7, aud are subject to 
the limitations therein stated. The report, however, states 
that, while the existing law is apparently precise, the 
difficulties attendant on its application in any particular 
case render uncertain the position and rights of any manu¬ 
facturer. One of the results of this uncertainty has been 
that the work of enforcing the purification of manufacturing 
effluent has been considerably humpered aud delayed. 
Moreover, the attitude of local authorities towards manu¬ 
facturers has differed widely, and tnauy manufacturers have 
been seriously handicapped. The report continues : — 

“ We are satisfied that, unless the law is altered, differen¬ 
tial treatment of manufacturers will contiuue, aud that as a 
consequence trade will continue to he seriously hampered, 
if not iodeed injured. Wo fully share in the view which 
has been pressed upon ns from all sides, that as far as 
practicable all manufacturers should be placed on an equal 
tooting. This is desirable, not only in fairness to manu¬ 
facturers, but also in the interest of river purification. We 
think that it is practicable to secure far greater uniformity 
than at proent exists, and we therefore now proceed to 
indicate by what means this end may be secured.” 

In considering what remedies are available, the Commis¬ 
sioners found it necessary to determine whether the purifi¬ 
cation of sewage when mixed with trade effluents is 
practicable, a point on which they took a considerable 
amount of evidence, arriving at the conclusion that, while 
sewage containing trade effluents is generally more difficult 
to purify than ordinary sewage, it is practicable in the great 
majority of cases to pnrify the mixture, if the manufac- 
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turen adopt reasonable preliminary measures. On this 
point the report says :— 

Puriflcaiion of trade effluents by the local authority is, 
in the (treat, majority of cases, practicable; purification 
by the manufacturer is in some cases difficult, if not 
impracticable; while purification by tho manufacturer 
would (tenerally be more costly than purification bv tho 
local authority. It also appears that the local authorities, 
as well as the manufacturers, are of opinion that there 
should be laid on the local authority a distinct obligation 
to receive trade effluents. 

On tho question of the alteration of tho law, the report 
says;— 

“ We are therefore of opinion that the law should be 
altered so as to make it the duty of the local authority to 
provide such sewers as are necessary to carry trade 
effluents as well as domestic sewage, and that the manu¬ 
facturer should be given the right, subject to the observance 
of certain safeguards, to discharge trade effluents into the 
sewers of the local authority if he wishes to do so. We 
do not think it possible to provide by direct enactment 
what these safeguards should be. In each district it would 
probably be desirable that the local authority should frame 
regulations which should be subject to confirmation by a 
central authority. In most cases, however, these regula¬ 
tions could provide definite standards for the different 
manufacturers as regards preliminary treatment, and it 
appears from the evidence that manufacturers would much 
prefer to have standards to work to. Power to vary the 
standards or to dispense with them altogether in special 
oases would be necessary.” 

The remainder of this part of the report is taken up 
with the consideration of such questions as riparian rights, 
speeial rate charges on manufacturers who discharge trade 
effluent into sewers, prescriptive rights, and borrowing 
powers. 

On tho question of the setting up of a central authority 
for the settlement of differences between local authorities 
and manufacturers tho report says : — 

“In our opinion a properly equipped central authority is 
essential, and wo unhesitatingly recommend the creation 
of such an authority. In the interests of river purification 
is well as of the trade of the country we consider it is of 
the highest importance that tbe changes in the law which 
we have recommended should he marie. Hut these changes 
would not in our opinion be of much use apart from the 
creation of a central authority for the determination of 
differences between the local authority and the manufacturer. 
If the settlement of these differences be left to the ordinary 
Courts, differential treatment of manufacturers, with all 
the objections to it, will he certain to continue. The central 
authority should have the following permanent chief 
officers:—(1) An administrative bead ; (2) a bacteriologist 
having special knowledge of the baeteriology of sewage,trade 
effluents, and water supply; (3) a chemist having special 
knowledge of the chemistry of sewage, trade effluents, and 
water supply; (4) an engineer having a special knowledge 
of geology and water supply ; it should also be provided 
with a laboratory. The officers of the central authority 
must be clothed with the necessary powers to conduct 
inquiries, to call witnesses, to enter premises to take 
samples of the trade effluent, and generally to do such acts 
as are necessary for the proper performance of their duties. 
At any inquiries which may be held neither counsel nor 
expert witnesses should bo heard except with the special 
permission of the central authority. The work of the 
central authority will be so intimately connected with tho 
work of the Looal Government Board that it will be ! 
desirable to make it a new department under the Local 
Government Board rather than an entirely separate depart¬ 
ment.” 

The recommendation is then made that certain cases i 
might very properly be referred to the Biver Boards 
already in existence—the Mersey and Irwell Joint Com¬ 
mittee, the Kibble Joint Commit^ and the West Riding 
Rivers Board—in the first instance, power being given to 
either party to appeal to the central authority. Tho Com¬ 
missioners, however, do not consider that the central 
authority should take the place of local bodies in regard 
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i to the protection of rivers and other sources of water 
snpply, and they think local power should be ntilised 
to the fullest extent possible. They express the opinion 
that such powers can be fully utilised only by the formation 
of river hoards throughout the country. They therefore 
recommend that such boards should be formed. One of 
the first duties of the central authority would bo to 
ascertain what grouping of counties would be most 
effective, and then to take steps to constitute river boards 
for those areas. With regard to tho functions of the 
central authority the report says :— 

“ The central authority should exercise a general superin¬ 
tendence over the whole country in regard to the prevention 
of pollution of water. They should direct any inquiries or 
investigations which they may consider desirable, and 
generally they should stimulate and oncourage river 
hoards to an nctive exercise of their powers. As regaids 
dangerous pollution of public water supplies, it should 
be tho duty of the central authority to investigate cases 
brought to their notice by the river boards, and in any 
case in which they are satisfied that the conditions are 
such as to render the supply dangerous to health they 
should bring the facts to the notice of the company or 
local authority which is supplying tho water. We should 
hope that this would usually suffice and that the supplying 
authority would willingly take such steps us might he 
necessary to remove the danger. But it is perhaps 
necessary to provide for other cases, and we therefore 
recommend that tho central authority should be empowered, 
after local inquiry, to orilor the purveyors of the water, 
or other responsible parties, to adopt such means as in 
the opinion of the central authority are reasonable and 
necessary for removing or diminishing the danger. Such 
orders should be enforceable by mandamus. Bower to 
enter at all times gathering grounds and waterworks and 
to tako samples of water should bo conferred on the officers 
of tho rivers boards and of the central authority.” 

The report deals with the present position of the inquiry, 
giving a general outline of what remains to be done. It 
is signed by Lord Iddesleigh, the chairman, Lieutenant- 
Colonel C. Phipps Carey, Sir Michael Poster, Lieutenant- 
Colonel T. Walter Harding, Sir William Ramsay, Or. J. B. 
Russell, Mr. W. H. Power, and Mr. T. J. Stafford, who 
was appointed to tho Commission on May 7, 1902, and 
Mr. F. J. Willis, the secretary. 

X VIII. C.—DISINFECTANTS. 

PltESEBVATIVKS ; ANTISEPTIC. 

I ..S'. Customs Decision. 

The Board of General Appraisers, on Feh. 6, held a 
certain preservative, consisting of a mixture of borax and 
boric acid, to be dutiable at five cents per pound, according 
to the rates imposed upon eitiier component, by paragraphs 
1 and 11 of the Tariff Act. The importers had claimed the 
merchandise to be properly dutiable, either at 2.5 per cent. 
ad valorem as a chemical compound, under paragraph 3, or 
as a borate material containing more than 36 per cent, of 
anhydrous boric acid at four cents per pound under 
paragraph 11.—R. W. M. 

XX.-FINE CHEMICALS, Etc. 

Oxidised Turpentine ; U.S. Customs Decision. 

The Board of General Appraisers, March 4, 1903, 
decided that oxidised spirits of turpentine was not free of 
duty as turpentine under paragraph G88 of tho Tariff Act of 
1897, but dutiable at 25 per cent, ad valorem under para¬ 
graph 68, as a medicinal preparation not containing alcohol. 

—R. W. M. 

Zuckebin [“Saccharin”]: U.S. Customs Decision. 
The merchandise in question, marked “ zuckerin pnriss.,” 
was assessed for duty as Baccharin at one dollar and a half 
a pound, and 10 per cent ad valorem, under paragraph 211 
of the Tariff Act of 1897. It was claimed by the importer 
to he dutiable either at 35 per cent ad valorem nnder 
paragraph 8 as a chemical salt, or at 20 per cent ad valorem 
as a coal-tar preparation under paragraph 15. An analysis 





nil*. It OS.] 


PATENT LIST. 


449 


or established its ideality with saccharin, the Board of 
aral Appraiser*, March 10, 1903, affirmed the assess- 
t of duty.—R. W. M. 

KbCII OILS AN 1) FIIUIT JLUCKS : U.S. CU8TOM8 
Decision. 

be Board of General Appraisers, March lo, 1903, 
ded that certain alcoholic extracts of fruit ethers were 
ible as alcoholic compounds under paragraph 2 of the 
B Act, at CO cents per pound, and 45 per cent, ad 
rem, not being either essential oils or the fruit juices of 
merec as claimed by the importers.—It. W. M. 


Tartaric Materials from Italy; Extort of 
from Oct. 1, 1901, to Sbpt. 30, 1902. 

Dipl, and Cons. Heps. 

Foreign Office Annual Scries, No. 2936 (Italy). 

\ Approxi- 

Article. Exported to Quantity. Total, j rnate 


alf-refincd 
tartar.... 



Tons. 

United • States of ‘ 

America. 

21 

United Kingdom . 

*200 

(iormuny. 

31*0 

France. 

137 

Austria - Ilungiiry 
ami other coun- 

. tries. 

103 


f United Slates of 

America. 1 OS' 

izaecia J United Kingdom . 27s 

argots.... '] Austria - Hungary j 

i and other uoun- : 

1 L trios. i hr>; 


irude argots 


Vine loes .. 


| United Slates of ; 

Amorim. I 2,209 

! United Kingdom . l'» 

- Germany. i 1; 50k 

• Austria • IlmiKnry j 

1 I and other coun- , 

| L tries. . 


! fUnited Kingdom . 1 

1 Germany. I 

J France . 

i ] Austria - Hungary i 
I | and other coun* | 
! t tries. j 


350 

290 

OIK) 


1,213 


Total ... 


Tons. 

L 

i)30i 

50,600 

2,180 

103,500 

2,91 Si 

122,500 

2,433 

31,000 

8,402 

310,500 


CXI.— PHOTOGRAPHIC MATERIALS, Etc. 

Blub-Print Paper : U.S. Customs Dbcision. 

.)n Feb. 27 the Board of General Appraisers decided that 
ie print paper is dutiable at 15 per cent, ad valorem under 
ragraph 396 of the Tariff Act of 1897. - R. W. M. 


[A.] 6372. Kestner. Apparatus for concentrating liquids 
March 19. 

„ 6435. Blakesley. Spectroscope. March 19. 

„ 6094. Peterson. Centrifugal extracting machines.* 

(U.S. Appl., March 24, 1902.) March 23. 

„ 6766. Hargreaves. Concentrating and evaporating 

frothy, viscous, or syrupy liquids. March 24. 

„ 6847. Doininger and Andre. Evaporating appa¬ 

ratus.* March 24. 

,, 6925. Marclieville. llydro-extractors. March 25. 

[C.S.] 8973 (1902). Radeliffe. Drying apparatus. March 25. 

„ 11,450 (1902). Longsdon. Centrifugal drying 

machine. Aprd 1. 

„ 14,615 (1902). Ernes. Appliance for removing 

the fumes from vessels employed in various 
processes. March 25. 

„ 25,960 (1902). Haddun (Edson). Removing gases 

from material which is being dried, rendered, &c. 
April 1. 

20,792 (1902). Seiffcrt. Producing constant, pre¬ 
viously determined, low temperatures. April 1. 

„ 2560 (1903). Wheelwright and l'iske. Apparatus 

for sepatating liquids from solids. April 1. 


11.—FUEL, GAS, and LIGHT. 

[A.] 6050. llnrtridgc. Manufacture of artificial fuel. 
March 16. 

,, 6112. Baughan. Acetylene gas generator.* 

March 17. 

„ 6668. Moycs. Acetylene gas generators. March 28. 

., 6685. Grafton. Argand burners for gas-testing. 

March 23. 

„ 6814. Williams. I’tilising the heat of watte gases, 

&c. March 24. 

6845. Schwartz. Mantles for incandescent lamps.* 
March 24. 

7198. Schmidt. Regulating the supply of air to 
Bunsen burners. March 27. 

„ 7272. Booth. Acetylene gas generators. March 28. 

[C.S.l 3641 (1902). Warren. Acetylene generator*. 

March 25. 

„ 3643 (1902). Warren. Acetylene generators. 

March 25. 

„ 6167 (1902). McNamee. Artificial fuel. March25. 

„ 7694 (1902). Horton. Kilns or calcining appa¬ 

ratus. April 1. 

9070 (1902). Smith and Albright. Purification of 
coal-gas and recovery of by-products. March 25. 

9974 (1902). Willshear. Furnace for the combus¬ 
tion of organic materials, &c. March 25. 


patent fcfet* 

f.B.—In these lists, [A.] means “Application for Patent," and 
.8.], “ Complete Specification Aocepted.” 

Yhere a Complete Specification accompanies an Application, an 
ertsk is affixed. The date* given are (i) in the case of Applica- 
ns for Patents, the dates of application, and (ii) in the case of 
mplete Specifications Accepted, those of the Official Journals 
which acceptances of the Complete Specifications are advertised. 
Complete Specifications thus advertised as accepted are open to 
ipeotton at the Patent Office Immediately, and to opposition 
thin two months of the said dates. 


L—PLANT, APPARATUS, and MACHINERY. 

[A.] 6077. Kelly. Apparatus for delivering measured 
quantities of liquid, especially mercury. Mar«h 16. 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

[C.S.] 28,516 (1902). Lenders. Deodorising naphtha and 
the products of its distillation. April 1. 

IV.—COLOURING MATTERS and DYESTUFFS. 

[A.] 6068. Abel (A.-G. fiir Anilinfabr.). Manufacture 
of mordant-dyeing azo-dyestuffs. March 16. 

„ 6078. Ellis (Soc. Chim. des Urine* du Rhine). 

Manufacture of sulphurised colouring matters. 
March 16. 

„ 6419. Johnson (Bad. Anil. u. Sodafabr.). Manu¬ 

facture of indoxyl and indoxylic acid. March 19. 
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[A.] 7025. Imray (Soc. Chem. Ind. iu Basle). Manu¬ 
facture of condensation products from nitroso- 
oxy-compouude or quinonechlorichlorimides and 
aromatio amines of leucoindopbenols therefrom, 
and of sulphurised dyestuffs derived from these.* 
Muren 26. 

C.S.] 11,666 (1902). Newton (Bayer). Colouring matters 
of the acridine series. March 25. 

V.-PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

£A.] 5998. Ashworth. Agent for cleansing fibres or j 
fabrics of vegetable origin. March 10. 

„ 0094. Johnson (Bad. Ariil. u. Soilafabr.). Printing j 

cotton, Ac., with indigo iu combination with other 
colouring matter. March 10. j 

,, 0240. Mitchell. Cleansing and bleaching cotton- 

waste, &e. March 18. 

„ 0478. Dreher. Dyeing and printing textiles. 

March 20. 

„ 0516. Imray (Becke). Waterproofing fabrics, &c. 

March 20. 

„ 6731. Lake (Mattei). Apparatus for dyeing silver 

and other textile fibres.* March 23. 

» 7054. Medley. Conditioning, colouring, or loading 

yurns during spinning. March 27. 

„ 7060. Dargue. Apparatus for dyeing or washing 

fibrous materials. March 27. 

„ 7089. Harrison and Burdick. Apparatus to facilitate 

the application of colours to surfaces. March 27. 

C.S.] 8911 (1902). Climpson. Apparatus for steaming 
textiles, Ac. March 25. 

„ 9020 (1902). Perkin and Whipp Bros, and Todd. 

Treatment of raw cotton and flax, and cotton and 
woollen goods to reduce the inflammability thereof. 
April 1. 

,. 11,438 (1902). Bleachers’Association and Morris. 

Apparatus fordampiug textile fabrics and materials. 
March 25. 

„ 11,087 (1902). Schemel. Apparatus for examining 

dyed doth, Ac. April 1. 

„ 11,790 (1902). Depetro. Decortication and separa¬ 

tion of the gum, Ac., from rauiio and other fibrous 
substances. March 25. 

„ 26,281 (1902). Wojeieehowski. Apparatus for 

printing in different colours. March 25. 

,, 4142 (1903). De Pass (Vacuum Dyeing Machine 

Go.). Dyeing machines. April 1. 

fl.— COLOURING WOOD, PAPER, LEATHER, Eto. 

£A.] 6903. Milton. Method of colour printing. March 25. 

„ 7206. Maunsell-Smyth. Colouring, decorating, and 

treating paper, fabrics, Ac. March 27. 

VII.—ACIDS, ALKALIS, SALTS, Etc. 

£A.] 6087. Knudsen. Liquefying air and other gases. 
March 16. 

„ 6090. Bnrschell. Removing sulphuretted hydrogen 

from gases with simultaneous recovery of sulphur. 
March 16. 

„ 6180. Boult (Soc. Roumna Solfati). Obtaining 

alum aod other aluminous salts. March 17. 

„ 6458. Spence, and Spence aud Sons, Ltd. Manu- I 

facture of aluminium sulphate. March 20. 

„ 6824. Clark (Ferguson). Mamifdfture of sulphuric 

anhydride.* March 24. 

„ 6857. Rowe and Biokerton. Treatment of waste > 

galvanising pickle liquors. March 24. 


OF CHEMICAL INDUSTRY. [April la, nos. 


[A.] 8873. Pochin and Richardson. Production of sul¬ 
phate of alumina. March 25. 

„ G933. Descaraps. Production of hydrosulphites of 

metals.* March 25. 

„ 6948. Rowe and Bickerton. Preparation of hydro¬ 

gen. March 25. 

[C.S.] 8759 (,1902). Hemingway. See under X. 

„ 9327 (1902). Howard and Hadley. Treatment of 

spent acid from galvanising works and the like, 
and manufacture of zinc white and ferric oxide. 
March 25. 


IX.—BUILDING MATERIALS, CLAYS. MORTARS, 
xnd CEMENTS. 

[A.] 0153. Bower and Gauntlet. Substitutes for litho¬ 
graphic stones. March 17. 

,, 6217. Magens. Treatment of concrete, Ac., whereby 

the setting of the same after mixture may be 
arrested. March 18. 

,, G430. Chapman. Continuous kilns for bricks, Ac. 

March 20. 

„ 6009. Sellars. Substances for the manufacture of 

bricks, hlocks, Ac. March 23. 

„ 6095. Bushe. Manufacture of cement. March 23 

„ 6848. Iladdan(Crozier). Glazed bricks.* March 24. 

„ 6819. Haddan (Grczler). Making bricks or artifi¬ 

cial stone.* March 24. 

„ 6920. Hastic. Non conducting coverings for pipes. 

March 25. 

„ 7211. Jenkins. Manufacture of bricks, artificial 

stone, Ac. Mareh 27. 

7.S.] 20,258 (1901). Ford. Manufacture of artificial 
stone bricks. April 1. 


X.—METALLURGY. 

[A.] 6021. Moilard. Soldering aluminium or other 
metal. March 16. 

„ 6201. l’ayue and Gillies. Treatment of ores con¬ 

taining copper.* March 17. 

„ 6283. Grondal. Reducing iron ore to iron sponge. 

March 18. 

„ 6334. Briggs. Recovery of gold and other precious 

metals from solutions. March 19. 

„ 6515. Guye. Treatment of lead sulphide or ores 

containing it, to obtain volatile products. 
Mareh 20. 

„ 6545. Richardson and Wren. Concentration and 

separation of ores. March 20. 

„ 6724. Marks (Broken Hill Prop. Co.). Apparatus 

for use in extracting sulphides from ores.* 
March 23. 

„ 6729. Dawes. Magnetic ore separators. March 24. 

„ 6811. Campbell. Treatment of ores.* March 24. 

„ 6818. Rawson and Littlefield. Uefiniug metals. 

March 24. 

„ 6950. Soc. Electro-Metallurgique Franqaise. De¬ 

oxidising and carburising molten iron and steel.* 
(Belgian Application, March 25, 1902.) Maroh25. 

„ 7016. Pelletier and Semprun. Solder for alaminium 

or aluminium alloys.* March 26. 

„ 7027. Bloxam (Soc. M 6tall. Franqaise). Production 

of iron and steel. March 26. 

„ 7041. Trivick. Extraction of metals from their 

ores. March 26. 

„ 7092. Marchant. Rapid production of open hearth 

steel of constant proportions of carbon and alloys. 
March 27. 
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[C.S.] 6486 (1902). Thiel. Ore heutha or reverberatory ! 
furnace*. March 25. 

„ 6727 (1002). Joukoffsky and StrouvA Treat¬ 

ment of iron and stoel. March 25. 

8759 (1902). Hemingway. Stripping tin from 
tinned iron, recovering the reipective metal-, and 
obtaining nitric acid us a by-product. April 1. 

„ 14,017 (1902). Meehan. Blastfurnaces. April 1. 

„ 24,366 (1902). Vosbaugh. Reduction furnaces. 

March 25. 

„ 28,390 (1902). Gilmour, l.indsay, Myers, and 

Brmlfield. Tempering or hardening of cast steel. 
March 25. 

„ 1019 (1903). Stavenow. Manufacture of stereo¬ 

type metal. March 25. 

II.—ELECTRO-CHEMISTRY add ELECTRO¬ 
METALLURGY. 

[A.] 6060. Blondel. Manufacture of electrodes for arc 
lamps.* (U.S. Appl. April 8, 1902.) March 16. 

„ 6061. lllondel. Electrodes for arc lamps.* (Belg. 

Appl. April 24, 1902.) March 16. 

„ 6145. Fennel and Perry. Storage batteries. 

March 17. 

„ 6338. Harrison and Stevenson. Electrolyte* used 

in the deposition of metals. March 19. 

„ 6537 Moore. Electric lamps with rare earth 

filaments. March 20. 

„ 6954. Diamant. Forming lead peroxide on plates 

of electric accumulators. March 25. 

[C.S.] 4208 (1903). Heys (Hutchison Acoustic Co.). 

Celia of primary and secondary electric batteries. 
April 1. 

XII.—FATS, OILS, and SOAP. 

[A.] 6590. Knox. Improvements in soap. March 21. ! 
[C.S.] 8828 (1902). Pierce and Warrick. Perfuming 
soap tablets by absorption. April I. 

„ 11,410 (1902). Barclay. Treatment of eod-liver 

oil to make it more easily assimilable as food. 
April 1. i 

„ 18,393 (1902). l’festroff and Gillon. Substitute 

for linseed oil. March 25. 

„ 27,889 (1902). Zadig. Manufacture of soap. 

April I. 

XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES; 
INDIA-RUBBER, Kto. 

A.—Pigments, Paints. ' 

[A.] 6521. Armbruster and Morton. Making pigments.* 
March 20. 

[C.S.] 9327 (1902). Howard and Hadley. See. undir VII. 

„ 1582 (1903). Brasington. Paint. March 25. 

B. — Resins, Vanishes. 

[A.] 6823. Blumer. Synthetical production of resinous 

substances. Marcli 24. i 

„ 7134. Carolnn (Gen. F.lectric Co.). Coating and 

impregnating porous materials with oils, var¬ 
nishes, &c. March 27. 

C.— India-rubber, fyc. 

[C.S.l 2939 (1903). Gray. Vulcanisation of rubber, i 
April 1. 

XIV.—TANNING, LEATHER, GLUE, ahd SIZE. 

[O.S.] 6788 (1902). Charle*. Agglutinant composition, j 
March 26. r 


[C.S.] 7088 (1902). Lederer. Manufacture of artificial 
horn, &c. March 25. 

„ 17,077 (1902). Arledter. Manufacture of reiin 

size. (Int. App. Jan. 25, 1902.) April 1. 

„ 20,800 (1902). Cormaek and Lowson. Manufac¬ 

ture and treatment of gelatine. March 25. 

„ 27,041 (1902). Lake (Christensen and Heuckel). 

Manufacture of artificial leather, etc. March 25. 

„ 28,257 (1902). James (Casein Co.). Casein com¬ 

pound. .March 25. 

„ 2456 (1903). Pevnisson. Preparation, purification, 

and preservation of tannic and other tinctorial 
extracts. April 1. 

„ 2949 (1903). Hall. Casein solution. March 25. 


XVI.—SUGAR, 8TARCH, GUM, Etc. 

[C.S.] 8685 (1902). Kobin-Langlois. Rapidly refining 
white sugars. April 1. 


XVIL—BREWING. WINKS, SPIRITS, Eto. 

[A.] 6604. Schidrowitz and Kaye. Manufacture of 
products from waste brewery and distillery yeast. 
March 21. 

[C.S.] 4218 (1908). Meyer (Meyer and Arhuckle). Appa¬ 
ratus for distilling spirits and the like. April 1. 


XVIII.—FOODS, SANITATION, Em, axp 
DISINFECTANTS. 

A. — Foods. 

[A.] 6667. Jrtrgensen. Process for preserving eggs. 
March 23. 

[C.S.] 8876 (1902). Donard and LabbA Manufacture of 
nutritious product from maize. Maroh 25. 

„ 10,903 (1902). Budde. Sterilising articles of food 

and other perishable organic substances at a low 
temperature. April 1. 

„ 11,410 (1902). Barclay. .See under XU. 

C. — Disinfectants. 

[A.] 7201. Van Wtsiruui. Sprinkling medium for roads, 
&c. March 27. 

„ 7208. Lciser. Sanitary medium for extirpating 

dust. March 27. 

[C.S.] 6439 (1902). Italic (Fleming). Means for destroy¬ 
ing noxious insects on trees. March 25. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 7023. Stearn. Manufacturing filaments from cellu¬ 
lose.* (U.S. Application, April 3, 1902.) 

Mareh 20. 

„ 7058. Atkins. Manufacture of nitrated cellulose. 

March 27. 

[C.S.] 8083 (1902). Thiele. Manufacture of filaments 
from cellulose solutions. Match 25. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, and EXTBACT8. 

[A.] 6525. Mills (Berbter.) Manufacture of saccharin. 
March 20. 

„ 6817. Crispo. Extraction of salicine from the bark 

of the rtd osier.* March 24. 
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[C.8.J 11,822 (1902). Imray. (Meilter, Lucius und 
BrUning). Manufacture of products soluble in 
waterfrom orthonitrophenyl-S-lactic acid methyl j 
ketone. March 28. 

„ 11,882 (1902). Newton (Bayer). Production of 

pharmaceutical compounds. April 1. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 6350. Reichel. Producing light-proof photographs 
iu natural colours on paper, &c.* March 19. 

„ 7163. Mills (Hoc. A. Lumibre). New photo¬ 

graphic developer. March 27. 


[C.S.] 9992 (1902). Schwarts. Paper for photograpbio 
purposes. April 1. 

„ 10,690 (1902). Clarke. Taking coloured photo¬ 

graphs. April 1. 

„ 28,284 ( 1202 ). Bauer. Solution for treating photo¬ 

graphic papers. April 1. 

XXII.—EXPLOSIVES, MATCHES, Ewo. 

[A.] 6409. Selwig. Quick removal of the acid from 
guneottou, nitrates of cellulose, &c. March 19. 

„ 72G9. Nathan and Thomson. Manufacture of 

explosives, celluloids, &c. March 28. 
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*1'. Bteohoune. 
B. L. 


Bell, 


Bon, Local Secrctartt •• 

J. Carter Bell. The Cliff, Higher Broughton. Manchester. 

The following talco office in July neit^-CAa^-waH: J.Oerter 
ell. Committee: G. 4. Puwler, B. Hart, W. h. Kay. ¥■ Scudder. 


Nfto f forfc S ection. 

Chairman : V. Coblent*. 
Vice-Chairman: Russell W. Moore. 
Committee: 

L. Baekeland. W. T. Schieffelin. 

G. Drobegg. It. C. Schilpplmus. 

W. F. Fuerst. G. O. Stone. 

A.P. Hallock. M.Toch. 

E. J. Lederle. 1). Woodman. 

E. G. Love. F. G. Zinsser. 

Clifford Richardson. 

Hon. Treasurer: R. C. Woodcock. 

Hon. Local Secretary : 

H. Schweitzer. 40, Stone Street, New York. U.S.A. 


Nottingham Section. 

Chairman: L. Archbutt. 

Vice-Chairman: F. Stanley Kippintj, 

Committee: 

S. F. Bur ford. J. M. C. Baton. 

F. J. It. Carulla. 1 A. L. Stern. 

It. M. Cnven. ! S. Trot man. 

H. B. Mavrteld. G. J. Ward. 

Lo.rley Mcgyitt. j J. White. 

J. O’Sullivan. 1 

Hon. Treasurer: S. J. Pentecost. 

Hon. Ijocal Secretary: 

J. T. Wood, 62, Park Road, Nottingham. 

The following take olllce in July next— Chairman: J. T. Wood. 
Vice-Chairman : S. F. Burford. Committee : L. Arehbutt, F. Stan¬ 
ley Kipping, ( L D. Lander. IIon. Secretary : S. R. Trotman. 


&>rott fefa £> ertiom 

Chairman: T. L. Patterson. 
Vice-Chairman : D. J. Playfair. 
Committee: 


W. Carr irk Anderson. 

/•A M. Hatley. 

II. Buniby. 

D. B. Dott. 

C ../. Ellis. 

Thos. Ewan. 

W. Frew. 

Jas. Hendrick. 

lion. Secretary and Treasurer: 

Thomas Gray, c/o Gourlay ana Dess, 180, Hope Street, Glasgow. 
The following take office in July next:— Committee: J. Arnold 
Fleming, G. H. Gemmell, J. Falconer King, J. S. Macarthur, M. A. 
Parker. 


Jas. Hope. 

H. Ingle. 

D. S.Jerdan. 

W. G. Johnston. 
A. 1). Ker. 

J. G. F. Lowson. 
J. McCulloch. 


$ork*btrr Arrtion. 


C. S. Bedford. 

E. A. Brothertcm. 
John W.Cobb. 

H. Grandaac. 

II. Inple. 

A. J. Murphy. 


Chairman : Jus. B. Bedford. 
Vice-Chairman: T. Fairley. 
Committee • 


iS'. O. Ratcson. 

G. W. SUttcr. 
A. Smit hells. 

A. Turnbull. 

H. A. Watson. 

J. B. Wilkinson. 


Hon. Local Secretary and Treasurer: 

H. R. Procter, The Yorkshire College, Leeds. 

Hon. Assistant Secretary: A. I’umbuU* 

The following tako office in July next Vice-Chairman: G. W. 
Matter. Committee: T. Fairley, W. M. Gardner, H. R. Procter, 
F. W. Richardson. Geo. Ward, Tnorp Whitaker. Hon. Local Secre¬ 
tary and Treasurer i A. Turnbull. 


Hon. Local Secretary: J. Hilbner. 

names in italics aro tbote of numbers r t Committee who retire f.cm tbehr resrectlve offices at the end of the current session. 
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CONGKESS OF CHAMBERS OF COMMERCE 
AT MONTREAL. 

The fifth Congress of Chambers of Commerce' of the 
Empire will he held at Montreal, Canada, from the 17th 
to the 20th August 1908, nnd the General Secretary will 
be glad to hear from any member who is disposed to attend. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting will bo held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 : Prof. P. Phillips Bedson, Mr. El. 
Carey, Mr. W. II. Nichols, and Prof. H. R. Procter have 
been nominated Vice-Presidents under Rule 8; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary havo 
been nominated for re-election to their respective offices. 

Members are hereby Invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Council. Forms for this purpose can be obtained, 
on application, .from the General Secretary, or from the 
Hon. Local Secretaries of the Canadian and New York 
Sections, 

Ex tract from Rule 18 :—“ No such nomination shall be 
valid unless it be signed by at least ten Members of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Office, at least one month before the date of the 
Annual General Meeting at which the election to which it 
refers takes place. Nor shall any such nomination be 
valid if the person nominated be ineligible for election 
under Rales 12 or 15. No member shall sign more than 
one nomination form.” 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take noSoe that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1903. 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to seonre an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro¬ 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from Ahe 
Organising Committee in Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world) to provide uniform 
methods of commercial analysis, thus removing one of the 
main causes of dispute | to throw light upon point* which 
may assist government* and other* in. framing regulations 
concerning transport and duties; and to improve acquaint¬ 
ance with Patent Law. 


The Congress is also intended to prbaide opportunities 
for mutual exchange of ideas on dijfenht branches of 
chemical work. 

The Congress will be opened oa June 2nd, 1908. On Wed¬ 
nesday, June Srd, Friday the 5th, and Monday tb*8th, meet* 
ings will be held for the reading and diaenssioa of pipers. 
The subjects to be treated are classified as follows t— 

I. Analytical Chemistry. Apparatus and Instru¬ 
ments. 

I . Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemioal Industry. Organic Products;— 

Subsection A.— Organic Preparations, including 
Tar Products. 

Subsection B .—Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Staroh Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma¬ 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XL Legal and Eeonomle Questions connected with 
Chemical Industry. 

PROGKAMM K, 

Tuesday, June 2.—Reception in the Palace of the Imperial 
Parliament. 

8 p.m.—Address by the President of the Organising 
Committee in the Hall. Supper will be served in. 
the galleries. 

Wednesday, June 8.—10 a.m. First General Meeting. 
Afternoon.—Sectional meetings. 

7 p.m.—Banquet in the Restaurant of the Zoological 
Gardens. Members may bring ladies. 

Thursday, June 4.—Sectional meetings continued. 

7.30 p.m.—Reception of the Congress in the Towa 
Hall by the Municipal Authorities. (For gentlemen. 

* only.) 

9.30 p.m.—“ Cominers ” in the “ Philharmonic” 
building. The boxes will be reserved for ladies. 

Friday, June 5.—-10 a.m. Second General Meeting- 
Address by the President of the fourth Congress, 
Prof. H. Moissan. 

7 p.m.—Performance in the Royal Opera House. 

7 p.m.—Reception of the German Chemical Society in 
the gardens of Prof. C. D. Harries at Ch&rlottonburg, 
Berlinerstr. 86. 

Saturday, June 6.—Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.55 a.m. and 10.15 a.m. to Wannsee, for 
a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 8.—Sectional meetings concluded. 

Afternoon.—Third General Meeting, for bringing the 
business of the Congress to a close. 

Ladies tickets, price 15s. each, can be obtained on 
application to the Secretary of the Congress. A ladies’ 
committee has been formed to provide entertainment for 
ladies during the business hours of the Congress. 

Travelling and Hotel Arrangements. 

Parties of 30 and over, travelling together, may obtain a 
reduction of 50 per cent, on fares on all lines of the Royal 
Prussian Railway, by application to the bead office of the 
division in which the journey is commenced. 

Karl Stangcn’s Beise-Bureau will arrange such partiey^ 
Information can also be obtained as to hotels in Bqglfag, 
also any information concerning the journey to Berlin,fe 
enclosing amount for return postage to Karl. Stamen's 
Reise-Bureau, 72, Friedrichstr., Berlin, W. 

A Congress Daily Paper will be published by tip. Coat * 
mittee during the Congress week, > 
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The number of tickets for the nodal arrangement* is 
limited to Banquet, 1,500 1 Beception in Town Hall, 750 ; 
•« Commera,” i,000 gentlemen, 200 ladies ; Performance at 
Boyal Opera, 900; Reception of German Chemical Society, 
800; Excursion to Wannsee, 1,500. 

Applications will be considered in order of priority. 

As formal invitations are now being sent out, applications 
to join the Congress, accompanied by a remittance of It., 
should be sent in to the General Secretary without delay. 


fcfet of iHember* <£UrtrtJ 


23rd APRIL 1803. 

Anspacli, Ur. II., 37, George Street, Cheetbam Hill, Man¬ 
chester, Chemist. 

Baty, K. J., 76, Fronton Roud East, Birkenhead, Chemical 
Student. 

Bions, John II., Thornfield, Mystic Pond, Methuen, Mass., 
U.S.A., Dyer and Finisher. 

Boral, Robin, Rhodes Mount, Rhodes, near Manchester, 
Works Manager. 

Burgess, John A., 52, St. George Street, Toronto, Canada, 
Gas Expert. 

Fleming, Jno. A., Vulcan Copper Works. 465, East Front 
Street, Cincinnati, Ohio, U.S.A., Civil Engineer. 

French?, F. W., Herf and French* Chemical Co., St. Bonis, 
Mo., U.8.A., Manufacturing Chemist. 

Gottschalk, Dr. L., Salem Depfit, New Hampshire, U.S.A., 
Chemist. 

Heald, Henry I., Cliffe House, Kilnhurst, near Rotherham, 
York?, Manager of Earthenware Factory. 

Herreshoff, J. R. F., 40, West 69th Street, New York^City, 
U.S.A., Chemical Engineer. 

Hewitt, H. R., 329, Bradford Road, Manchester, Chemical 
Works Manuger. 

Hill, Cbas. Alex., 64, Park Street, Southwark, S.E., 
Wholesale Druggist. 

Hunter, J. B., Dennory Factory, St. Lucia, West Indies, 
Sugar Works Manager. 

Kingman, Wm. A., 164, Central Street, Leominster, Mass., 
U.S.A., Chemist. 

Knight, Harley E., 64, Amhurst Park, Stamford Hill, N., 
Analyst. 

Ledoux, Aug. D., 68, Beaver Street,New York City, U.S.A., 
Importer of Pyrites. 

Lindmueller, C., c/o The Ohio Farmers’ Fertilizer Co., 
Columbus, Ohio, U.S.A., Chemist. 

Llewellyn, I. P., c/o Peter Spence and Son?, Ltd., Man¬ 
chester Alum Works, Manchester, Chemist. 

Mooney, F. M., 118, Pembroke Road, Dublin, Chemical 
Manure Manufacturer. 

Mote. S. C., 28, Breakspears Road, St. John's, S.E., 
Engineer. 

North, Henry A., 159, East 36th Street, New York City, 
U.S. A., Chemist. 

Phelan, J. W., Massachusetts Institute of Technology, 
Boston, Mass., U.S.A., Chemist. 

Shacklady, T. G., Addiscombe Villas, Cliffe at Hoo, 
Rooheater, Teehnieal Chemist. 

Dr. N. L„ 12, St. Paul’s Road, Kersal, Manchester, 
Works Manager. 

. S h^i-nd, Jean V., Salem Depdt, New Hampshire, U.S.A., 
Chemist. 

Sykea, Walter F., 85, Water Street, New York City, U.S.A., 
Chemical Merchant. 


J, 15, Bolton Road, Port Sunlight, near 
Birkenhead, Soap Works Manager. 

MEMBER OMITTED FROM LIST. 

1902. Conner, Robt. S., c/o Newaygo Portland Cement Co., 
Newaygo, Mich., U.S.A., Chemist. 

Change* of Strtirros. 

When notifying new addresses, members are requested to 
write them distinctly, and slate whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
dtlivery of the Journal depends. 


Brown, A. H. M., l/o Deloro; 133, Kent Street, London, 
Ont., Canada (temp.). 

Comey, Arthur M„ lb Hawley Street; 12, Pearl Street, 
Boston, Mass., U.S.A. 

Cunningham, Kdw., l/o Boston; Mission Ridge, Sta. Barbara, 
Cal., U.S.A. 

Ewell, E. E., l/o Washington; German Kali Works, 
22|, S. Broad Street, Atlanta, Ga., U.S.A., Chemical 
Works Manager. 

Fox, J. Wesley; Journals to 7, Bushell Street, Wnpping,E. 

Heidenhain, Dr. II., l/o Brooklyn; 108, Gitschinerstrasse, 
Berlin. S.W. 

Ilerstein, Dr. B.; Journals to 118, Humphry Avenue, 
Bayonne, N.J., U.S.A. 

Jones, A. ()., l/o Muswell Hill; c/o Carr anil Co., Caldew- 
gate, Carlisle. 

Kauder, Dr. F.. l/o New York City ; c/o Merck and Co., 
Rahway, N.J., U.S.A. 

I.cnuard, F., l/o Guildford ; 29, Adelaide Crescent, Hove, 
Sussex. 

Ling, A. R., l/o St. Duns tan’s Hill; 74, Great Tower Street, 
London, E C. 

MacDonald, J. W„ l/o Liverpool; c/o Henry Tate and 
Sons, Ltd., Thames Sugar Refinery, Silvertown, E. 

MeVitie, Robert; Journals to 25, Nicoll Road, Harlesden, 
N.W. 

Millar, Jss. II., l/o Capo Town ; P.O. Box 2070, Johannes¬ 
burg, Transvaal. 

Miller, Geo., l/o Hulewood ; 54, Ramifies Road, Sefton Park, 
Liverpool. 

Steedman, R. H., l/o Ayr; Whinfield, Prestwick, Ayrshire, 

N.B. 

Wood, Wm., l/o Chaussee de Turnbout; 20, Rue General 
Van Merten, Antwerp. 


fctoerpool drttfon. 


Meeting held at University College, Liverpool, on 
Wednesday, March 25 th, 1903. 


HR. FRANK TATS IN THK CHAIR. 


A NEW CARBONIC ACID APPARATUS. 

BY E. DOWZARD, V.C.S. 

The determination of CO, by treating the snbstenoe 
under examination with dilute aoid, the lorn in weight 
being taken as CO„-has up to the present not yielded 
aeon rale results, owing to defects in the apparatus 
employed. The great defect in all apparatus used for the 
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above work ho* been tbe inefficient drying arrangsjMenti. The 
beet appliance which has so far been devleocTJa toe Sohrfitter 
apparatns, which, however, is liable to give high results, 
owing to the faulty drying chamber t it h»s also other 
defects of a mechanical nature, whioh make it rather 
clumsy to work with. 

These defects have been remedied in the apparatus 
about to be described. The CO, instead of being dried 
once is dried three times, twice with strong sulphuric acid, 
and once with calcium chloride ; the drying chamber and 
container for dilute acid, instead of being separate, are 
enclosed in one circumference; the flask is connected to 
the upper parts by a ground joint, which is a great 
convenience, as it can easily be cleaned and charged with 
the sample under examination. The outlet at the top 
contains a ball valve, which prevents the outside air from 
entering the drying chamber and reducing the efficiency of 
the drying materials. 



The apparatus is nsed ss follows:—The drying chambers 
are first dried; the glass beads are then placed on tho 
perforated ahelf, and strong sulphuric acid is poured over 
them until the lower chamber is about half full; a plug of 
cotton wool is placed in the hollow stopper, which is then 
filled with granulated calcium chloride (the caloium chloride 
should be kept in an atmosphere of dry CO, for several 
hours before being used), and a small tnft of asbestos wool 
it placed in the neck of the hollow stopper to prevent the 
cafcinm chloride from falliog into the snlphnrio acid 
chamber. From 2 to 4 gran, of the sample are placed 
in the flask, together with about 10 c.c. of water; the 
apparatus it then connected up, care being taken that 
the outlet of the dilute acid chamber is not oppoeite the 
delivery tube; this chamber is now nearly filled with 
20 per cent. H,S0 4 or HNO, (about IS c.c. abould be 
nsed). tbe tap stopper is inserted, nod tho apparatus 
is weighed. The tap (topper is now turned to allow air 
to enter the netd chamber, and the top portion of the 
apparatus rotated so as to bring the outlet opposite to 
the delivery tube, smell quantities of odd being allowed 


to enter finsk at n time in the nsnnl manner. When the 
carbonate has been decomposed tbe liquid in flask is 
brought to the bciling point, at which it is kept for a 
few seconds. The tap (topper ii turned on, and the outlet 
of the acid chamber connected with the delivery tube; the 
flask is then halt immersed in cold water and about 800 c.e. 
of dry air aspirated through the apparatus at a fairly rapid 
rate. The flask is dried and weighed. 

This apparatus possesses the following advantages :— 

1. It is possible to make about five or six aooumte 
determinations of CO, without recharging the drying 
chambers. 

2. Tn« flask being detachable is more easily cleaned and 
filled than in Schr&tter's appliance. 

Owing to the ball valve the outside air cannot enter 
the drying chamber unless there is a partial vacuum inside; 
this prevent b increase of weight by the absorption of 
moisture from tho nir. 

4. The drying and dilute acid chambers are in one pieoe. 

5. By means of the tap stopper air may be allowed to 
enter the acid chamber without removing the stopper; end 
the tube attached to the stopper makes it easy to connect 
with an apparitns for delivering dry air. 

Tliis apparatus may be obtained from Gallenkamp 
and Co. 

STUDIES ON THE CLAUS REACTION. 

(A.)-THE HEAT REACTIONS. THEORETICALLY 
CONSIDERED, OF DIFFERENT GASEOUS MIXTURES. 

(B.)—EXPERIMENTS WITH MANGANESE OXIDES AS 
CONTACT MATERIAL IN PLACE OF FERRIC OXIDE. 

BY K. FORUES CAUl'KNTBk AND g. E, UNDER, B.gc. 

Historical and Preliminary, —Since the year 1893, when 
Mr. J. W. Kynastnn read a paper before this Section (this 
Journal, 1893, 319—324) on the waste gates of the Cbancc- 
Claus sulphur recovery process, with suggestions as to their 
treatment for utilising their sulphur contents, the Journals 
of our Society have contained no further references to tbe 
chemistry or physics of the Claus reaction until last year, 
when, also before this Section, Dr. Conroy devoted some 
consideration to the Claus sulphur recovery process iu his 
review of catalysis aud its applications to manufacturing 
operations (this Journal, 1902, 303). 

The first application of the patents of the late Mr. C. F. 
Claus was in connection with desulphurising gas liquors' 
for use iu tbe removal of sulphur impurities from crude 
illuminating gas. The process differed from the earlier 
attempts of Laming, Hills, and Sir George Livesey, in 
adding ammonia gas to the crude coal gas in place of 
scrubDing tbe latter by caustic ammonia liquor. The 
preparation of both caustic ammonia gas or liquor involved 
the desulphurisation of large volumes of resultant gas liquor 
i by heat, with evolution of sulphuretted hydrogen and carbon 
dioxide ( cf. 36th Annual Report, Alkali, Ac., Works, 
pp. 28, 29). Mr. Claus set himself to solve in a practical 
way the problem of recovery of sulphur from these gases. 
In Mr. A. M. Chance’s paper, read before the London 
Section of tbe Society in March 1888, the various patents of 
1882 and 1883, taken oat by Mr. Claus, are rehearsed (this 
Journal, 1888,164, 165) ; the process thenceforward received 
a much larger extension in its application to the recovery 
of sulphur from tbe sulphuretted hydrogen produced in 
Mr. Chance’s own process. 

It is essential, however, to note that the principal gas 
accompanying the sulphuretted hydrogen iu the desulphuri¬ 
sation of gas liquors is carbon dioxide, while in the Chance 
process this is replaced by nitrogen. This difference has 
considerable effect on the heat reaction in the Clans kiln, 
seeing that the specific heat of carbon dioxide rises so very 
much more than that of nitrogen at high temperatures, and 
■s in many gas works the proportion that the sulphuretted 
hydrogen bears to the carbon dioxide removed from the 
crude gas by the scrubbing operations is oxtremely low, a 
point is not ttn r reqnently reached when tbe gases are too 
weak in sulphuretted hydrogen for the heat reaction in the 
Clans kiln to develop sufficiently high a temperature for 
successful decomposition. It has for come years been 
recognised that if the percentage of sulphuretted hydrogen 
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fell* Wow IS, the remainder bring oar bon dioxide, stoppages 
of the process are liable to occur, by masses of sulphur 
solidifying in the base of the kiln in place of a steady flow 
of liquid sulphur being maintained to the first bay of tbe 
“ flowers ” chamber. 

Students of the alkali reports may remember the experi¬ 
mental work on a small Claus kiln constructed to observe 
reactions conducted on laboratory scale, the resnlts of 
which are deeeribed in tbe 86th Annual Keport for 1899, 
pp. 181-4. From the conclusions at which we arrived 
Dr. Conroy quoted the chief and most important in his 
paper above mentioned. The gases then experimented 
with contained 8 to IS per cent, of sulphuretted hydrogen, 
the remainder being oarbon dioxide. In the 88th Report, 
pp. 1*7—41, are given the results of tests obtained from 
the working of a large plant, where tbe gases treated 
contained ftom 7 —8 per cent, only of sulphuretted hydrogen, 
the balance being carbon dioxide, and where the heat 
requisite to maintain the decomposition of the sulphuretted 
hydrogen was supplied by waste fuel gases (from steam 
boilers) which circulated around tbe ^nnular-sbaped kiln 
on tbeir passage to the chimney. Loss of heat by radiation 


was tljerebt prevented. Experiments showed that .the 
temperature*! tie contact material in tbe kiln, within the 
limits of efficient reaction, is determined by tbe energy of 
chemieal reaction, rather than by tbe temperature of the 
furnace gasee circulating in the surrounding jacket. 

Mr. W. Ralph Herring, tbe engineer and manager to tbe 
Edinburgh and Leith Gas Commissionsrs, has kindly given 
permission for tho communication of the details of plant 
and results that appear in this paper. 

The dimensions of tbe kiln at tbe Granton Works are as 
follows:—(1) Cross section, an annnlugj large diameter, 
17 ft.) smaller, 5 ft. (inside measurements). Superficies 
of this, 207 sq. ft. (2) Height of kiln, 7 ft.» and of tbe 
paoking, to whose composition we will refer later, 2 ft. 6 ins. 

( a ) The Heat Heactions, theoretically considered, of 
different Gaseous Mixtures .—It appeared of interest, in 
view of the conclusions as to heat supply previously men¬ 
tioned, to ascertain by calculation what would be the 
maximum temperature attainable from the reactions in the 
kiln by the passage of a mixture of gases of known 
composition, and these are set out in the accompanying 
Table I. 


Table I. 

Heat Heactions in the Claus Kiln theoretically considered. 





Reacting Mixture. 



Temperature of Reaction — ° V. 








Calculated. 

Found, 




Composition per 100 Vola. 


100 parts of Sulphur as 



Tempera- 






Sulphuretted Hydrogen 
oxidised to 



ture. 

CO,. 

II,S. 

o. 

X. 

Aqueous 

Vapour. 

r 


A.—Hypothetical Mixtures, 

° F. 

. 







1. Dry gas oontains 2ft per cent. H,S. 









80 per cent. N . 

00 

Absent 

9*53 

9*53 

78-27 

4-07 

(4) 980 : (4) 1,750 


2. Dry pas oontains 0*67 per cent. H a S. 

$3*33 per cent. N . . 

8. Dry pas oontains 2*80 per cent. H a S, 
97*14 per cent. N . 

00 

Absent 

4-77 

4-77 

83-79 

4-87 f 

(a) 88ft | (4) 1,010 
(4) 530 

(n) 400 (4) 570 

(4) 830 


90 

Absent 

2*88 

2*38 

90*57 

4-67 $ 

•• 

4 Dry gas contains 20 per cent. H,S. 

90 

38-IS 

0*58 

9*53 

38-14 

4-07 

(4) 775 (4) 1.350 

(a) 615 i (4) 725 

(4) 423 


6. Dry gas contains' 6'87 per cent. H,8. 
93-83 per oent. CO,. 

60 

88-83 

4*92 

4*92 

19*08 

1-67 [ 

•• 








22 per cent. 









S as H,S. 


B.—Jacketed Claus Kiln Qranton. 







17 per cent. 
S as SO a . 


0. Moist gas contains 7*0 per cent. n a 8, 
88*4 per oent. CO # , 0*0 per cent. air.. 

00 

50*2 

5*1 

7'4 

29*7 

t-8 { 

(a) 645 (a) 553 

ill) 430 (4) 495 

670 


See Table, p. 149—ISO, line 2,88th Annual Report. 1901. 

Noth— (a) Sulphur assumed to be in liquid state. (4) Sulphur assumed to be in state of vapour. 


Tht data necessary for the thermo-chemical calculations 
involved were collected from various sources; we have 
thought it well to specify the authorities, as there are some 
notable divergencies in the values given by various experi¬ 
menters. The greatest differences in specific heats at high 
temperature occur in the cases of carbon dioxide and water 
veponr, two of the produots most frequently occurring in 
processes where thermo-chemical calculations are applied 
as an aid in following the coarse of reactions. The steady 
rise in the specific heat values will be noted in the figures 
tabulated in the data at the end of the paper (p. 462). 

In the hypothetical gaseous mixtures tabulated above 
twice tbe volume of air required for perfect decomposition 
was supposed to he present. The calculations of tbermo- 
oliemica] reactions were extended beyond the stage of 
complete decomposition to combination of the residual 
oxygen with half the eulphur produced. The column 
“ So Free 8, 40 S as SO*” shows the rise ^(temperature 
resulting from this second stage of reaction. 

In gasworks praotiee, as shown by example 6, it is not 
unfrequently found that there is a considerable excess of 
ai^ present over that demanded by the equation H,S+0 — 


HjO + S. With dilute gas it docs not at all follow that the 
whole of this excess appears later as sulphur dioxide; 
doubtless, at high temperatures with gases of 20 per cent, 
sulphuretted hydrogen and upwards, the remainder being 
nitrogen, this would be the case, for with the Chance-Clans 
gases tested on leaving the kiln or the flowers chambers H 
is usual to obtain negative test for presence of oxygen. 
With the gases of the composition of examples 2, 3, and 4, 
it is proved by the Granton experiments that both sulphur 
dioxide and oxygen pass away together from the kiln. It 
appears probable that if the sulphur is in the liquid state, 
and not in that of vapour, the heat in the kiln beiDg com¬ 
paratively low and much below the boiling point of sulphur, 
the opportunities for combination are lessened. 

. The temperatures given are calculated to Fahrenheit 
scale, as that in ordinary works’ use. 

The two hypothetical mixtures taken with 20 per cent 
sulphuretted hydrogen, varying the diluent remainder (1) 
as nitrogen, (2) as carbon dioxide, are shown in example# 
1 and 4 of the table. The first might he described as a 
weak Chance-Claus kiln gas, apart from email percentages 
of carbon monoxide, carbon dioxide, and oxygen; .the 

/ 














April to, matf LI Via POOL SECTION'. ‘ ' 459 


second is a gas of composition frequently met with in the 
Class kill .plants attached to gasworks tnanfactqring 
sulphate of ammonia. The effect of carbon ^1 oxide in 
lowering resultant temperature is extremely marked. This 
is also noticeable in comparing examples 2 snd 5. 

Example 3 is calculated to show the limit of application 
of the Claus process; the percentage of sulphuretted 
hydrogen being only »• 86, the resultant maximum tempe¬ 
rature approaches that regarded from the experiments 
as the critical temperature, 400° V. A kiln would need 
to be very carefully constructed with adequate heat jacket to 
maintain the heat of reaction in the contact zone sufficiently 
high to present solidification of sulphur before the flowers 
chamber was reached. 

Example 6 is calculated from one of the experiments 
recorded in the 38th Report, where, in the gases leaving the 
sulphur chamber, 1 cb. ft. of permanent gases measured in 
the aspirator wus accompanied by 7 • 2 grains of sulphur as 
sulphuretted hydrogen and 5'6 grains as sulphurous acid, 
giving a loss of 39 per eeut. of sulphur. The temperature 
calculated for this example (a) agrees very well with that 
observed from the higher reading of one of two thermometers 
in a tube piaeed well down in the contact mass.* 

It will also be noted that a large amouut of heat is used 
up in vaporising the sulphur resulting from the decomposition. 
The latent heat of vaporisation of sulphur at316°C. (601“ F.) 
has been ascertained to be 362 calories ; this is the figure 
used as u basis for the calculations in this table, and in tho 
one that follows. In examples 2, 3, and 5, both values are 
given, of sulphur in the state of liquid aud of vapour, as, in 
the case of such a large volume of accompanying per¬ 
manent gases, sulphur vapour might well be carried in con¬ 
siderable amount at a lower temperature than that named 


d' 

above. At the same time we have above gives our reason* 
for the probability that, ia suoh cases, the sulphur is largely 
in the liquid form. 

The calculations of example 6 are set out in extended 
form, following the data (p. 463), as showing the application 
of the data to this particular case. 

It may be stated that the aim of the management at 
Grantou, in installing this plant, wus leas for sulphur recovery 
than decomposition of sulphuretted hydrogen, the sulphur 
dioxide produced being removed by passage of the gases 
through a limestone tower flushed with water, especially 
designed with this view, and of larger dimensions than is 
usual in gasworks Claus plants. Hitherto at this work 
considerable difficulty has been experienced in making the 
sulphur produced settle in the right place t it persists in 
following the gases, not settling to any material extent in 
the flowers chamber, but passing on to the limestone tower, 
where it forms a closely adhering coat on the rough lime¬ 
stone, almost as if it had assumed the viscous couditlon j 
certainly, to tho eye without aid of a magnifying glass, the 
crystalline structure cannot be detected. This obstinate 
adherence to the limestone materially interferes with the 
efficiency of the tower in removing sulphur dioxide from the 
gases, and is clearly one that mast he met by interposing 
some apparatus for making this finely divided sulphur 
carried with the stream of gases aggregate and drop before 
tho limestone tower is reached. 

In Table II. are set out from examples In actual practice 
the maximum temperatures in Glaus kilus dealing with 
gases from the Chance process of treatment of alkuli waste 
for sulphur recovery. We are much indebted to those 
manufacturers who havo supplied us with these figures for 
permission to make use of them for this paper. 


Tabus II. 


Holder Ga* per 100 Volumes. Reacting Mixture per 100 Volumes Moist, 60° P. Kx it Gases, Sulphur. 
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H a S. 

CO,. 

CO. 

O. 


H,S. 

CO,. 
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Gases, «0 J F. 1 

1 

Sulphur 
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Reaction 

Calculated. 









1 
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%> 

s*fi 

As H,8. 

As SO*, j 

11,8. 
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°c. 

» K. 


35*0 

! 2 ' 5 

1*5 

0-5 

| 60*5 ! 

18*2 

1*3 

l 0’8 ! 

9*5 ! 

08*5 1 

1*7 

11 

fl 

, 11*5 

905 

l.Mft 

1 <D... 

.WO 

I N 

- 1*6 

0‘8 

| 

16*2 

0*4 

| 0*8 

9-3 1 

71’ll 

1*7 

H 

10 

13*5 

000 

1.030 

1 ill) .. ; 

30*0 

1 0*8 

Absent 

0*8 

i 08*4 

10*5 

0*4 

! Absent 

9*1 

72*3 

1*7 

8 

, lu 

18*6 

855 

1,670 

. 1 

tv 0 

i V 0 

1! 

0-6 

2*5 

73*0 

14*4 

1*3 

j 0*3 

8*3 

74*0 

1*7 

0 

1 9 

! 

12*5 

805 

1.490 


In A the inert gases, during the sulphydrating stage of 
the process in the Chance carbor.ators, are drawn off, and 
do not pass to the gasholder supplying the Claus kiln. 
In li and C they do so pass. Considerable attention is 
given in this process to keeping down the percentage of 
carbon monoxide in the gases of the lime kilns supplying 
carbonic acid for the decomposition of the waste in the 
carbonators, and this, on account of the rise of temperature 
in the Claus kilns produced by combustion of the monoxide 
to dioxide, oxidation of CO to CO a being accompanied by 
evolution of heat amounting to 67,960 cslories. 

Example C has been sot out in detail (p. 464) to show 
the method of applying the data for tho calculation of heat 
evolved in the reactions, and the temperature of the resulting 
products. This particular example does not illustrate so 
well as others the influence on temperature of presence of 
carbon monoxide in quantity; this, however, is illustrated 
in B (i), (ii), where (ii) represent a condition occasionally 
obtaining, while (i) represents the usnal analysis of holder 
gases. In A the effect is more apparent, the calories 
evolved by oxidation of O’95 grm. of carbon monoxide to 
dioxide being 2,310, against 2,2JO proceeding from oxidation 
of 1 grm. free sulphur to sulphur dioxide ; these being the 
quantities per 100 litres of moist gases reacting (60 c F.). 


* As the reading of the second thermometer situated on the other 
side of the kiln showed only 280s F., there ia strong reason to believe 
the reaction in the hotter zone was much more perfect than the 
average figure would appetr to indirnto. 


' Attention may now be directed to the question of influence 
; of temperature on the loss of sulphur proceeding either 
(a) from non-decomposition of sulphuretted hydrogen, aud 
from oxidation of some of the sulphur produced by the air 
present, or (4) by the counter reaetioo, 2H s O + 3S = 
2H.S + S0 2 . In many works the aim of the management 
i is to keep the sulphur escaping as sulphuretted hydrogen 
, decidedly in excess of that escaping us sulphur dioxide. 
Mr. Kynastou, in 1893, in the paper already quoted, stated 
that the yield of sulphur is undoubtedly greater when 
sulphuretted hydrogen predominates to the exteutof 9 grains 
of sulphur in this form to 7 as sulphur dioxide per cubic foot 
of permanent gases escaping. 

It is difficult, whan there are so many varying factors, 
to trace the influence of temperature on percentage loss of 
sulphur, nor can the results set out above be said to give 
any clear indication ; e.g., in example A, with the gas 
richest in sulphur contents, the maximum temperatare 
attainable is at its highest, while the jiercentage sulphur 
i loss is the lowest of the three, which, indeed, all closely 
approximate; there would be required, iu addition, com¬ 
parison of the volumes passiug per square foot superficies, 
or per cubic foot of contact material iu the kiln in a given 
i time, assuming radiation was a constant. We are only ablo 
j to supply this figure approximately in the case C, where 
the rate was 0'27 eb. ft. of bolder gases, corresponding to 
i 0-41 eb. ft.of mixed reacting gases (60° F.) ia the kiln per 
i square foot of superficies per minute. This rate is lower 
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•ban that of the gases h> the Granton kilo (O'54). More¬ 
over, in dedncing anjr inferences as to the inflnence of 
temperature in promotion of the counter reaction between 
water vapour and sulphur, these should proceed from actual 
measurement in the kiln itself that is experimented on. 
The tables can only, ns regards temperature, indicate the 
maxima attainable, not working temperatures varying with 
the conditions in each work. 

We are not able to present any figures of sulphur loss 
corresponding to those in Table II. for ordinary gasworks 
Claus plentB (composition of guses, 20—25 per cent, 
sulphuretted hydrogen to 80—75 per cent, carbon dioxide) j 
but such figures as arc contained in the Alkali Reports 
from 1884 onwards indicate that the losses are lower, 
especially in sulphur as sulphur dioxide. Probably the 
counter reaction between water vapour and sulphur is much 
less active at the lower temperatures induced by presence 
of so much carbon dioxide. 

With sulphuretted hydrogen, 100 per cent., the theoretical 
maximum temperature rises to 1,150° C. (2,100° F.). Here 
the influence of water vapour, at the high specific heat 
attributed to it ut the above temperature, is quite us great 
as that of the nitrogen present in absorbing the heat evolved 
in the reution, the equation reading— 

(t - 16) [18-85 + 19-07 + 3-04] = 46384. 

Nitrogen. Water Sulphur, 
vapour. 

(h) Experiments with Manganese Oxides as Contact 
Material in place of Ferric Oxide. —Iu his paper on 
catalysis already quoted Dr. Conroy slates, as regards the 
Claus reaction, “ A curious fact in connection with this 
rooess is, that the oxide of iron originally filled into the 
iln becomes changed during constant use to pyrites, a 
fact evident both from its appearance and composition. 
Now, although the pyrites so formed allows of the ready 
restarting of a kiln, a filling of ordinary pyrites is quite 
worthless for this purpose ; there is some property lacking, 
namely, the catalytic.” In this latter Dr. Comoy includes, 
to a certain extent, we believe, tbe physical property of 
condensing gases, as possessed, for instance, by platinum 
black or finely divided carbon, and in enhancing this latter, 
the physical condition of the iron bisulphide into which the 
feme oxide is eventually transformed must exercise a very 
mateiisl influence. In one instance, on emptying the filling 
of a Claus kilu, idle for some years, and spreading the 
material on the ground, tho rate of oxidation was so rapid 
as to cause ignition of the iron bisulphide. 

It was with the view of obtaining contact with material 
in a very fine state of division that tho use of Weldon mud 
suggested itself to us in 1899, ns an alternative to ferric 
oxide, with the possibility, if not probability—judging from 
the comparison of manganese with iron in other processes— 
of obtaining a more intense reaction and more perfect 
decomposition of gases weak in sulphuretted hydrogen. We 
were already aware of the value set upon Weldon mud in 
removing the last traces of sulphuretted hydrogen from coal- 
gai, as applied in Salamon and Hood’s patents, whose pro¬ 
cess was described by tbe patentees (this Journal, 1888, 
8 — 9 ). Here, however, we proposed to apply the Weldon 
mud as a more active catalyte. It is curious that Claus, 
in his patent 5070, 1883 (this Journal, 1884,414), appeared 
to look upon manganese oxides ns among those bodies as 
retarding, not promoting, decomposition. The patent 
indicates that he could never have tried them experi¬ 
mentally, or he would have become aware that the catalytic 
action of Weldon mud begins to influence decomposition 
at a temperature lower than that of ferric oxide. Mr. 
Claus’a aim in 1888 was to prevent matting and fusing 
together of bis filling material under the influence of the 
high temperature prevailing iu bis kiln, a result probably 
due. to formation of the more fusible ferrous sulphide, us 
in pyrites kilns. 

When, during the summer of 1902, the usual annual 
stoppage of the sulphate of ammonia plant at Granton 
took plaee, an opportunity occurred for obminiug samples 
of the filling material. Proceeding from'tnc bottom, this 
consisted of three layers of burnt pyrites of 8 ins. thickness 
each, each successive layer graded finer than the one 
immediately below, and 6 ins. of Weldon mud on the 


top. Mr. Herring kindly had these taken and forwarded 
for our examination. The three bottom layers of iron 
oxide had undergone apparently little change, its appearance 
being that of ordinary purple oxide in lumps. Analysis, 
however, revealed the fact that in the top layor (the only- 
one of the three tested) conversion to ferric sulphate had 
proceeded to such an extent that the mass contained over 
30 per cent, of this substance calculated asKe,(S0 4 )j. ft was- 
seen that the Weldon mud had completely changed in ap¬ 
pearance, looking in the bulk of a pale colour, but exhibiting 
no material physical change, except here and there throughout 
the mass were scattered small semi-crystalline but irregular - 
shaped granules. Later ou iu the investigation these were 
discovered to be metallic iron; analysis of the original 
Weldon mud charged showed the latter (as it should do) 
only to contain traces of iron, while, as drawn, 8-2 per 
cent, of metallic iron was extracted by the magnet. Mr. 
Herring endorses tho suggestion that, in making rust joints 
on the cover of the kiln, a fitter must have spilt his tray of 
iron boriDgs just where the sample was subsequently taken. 
The presence of metallic iron was certainly a puzzle until 
the comparison could be made with the material as charged. 


Analysis of Samples of Weldon Mud before and after 
Use in Claus Kiln Reaction. 




t. 

B. 


Laboratory 

Kiln. 

Granton Kirn. 


Recorded 

Recorded 


Temperature 

Temperature 


Ra lure = 

Hature = 


300° 

500° F. 

195°—570° F. 


Before. 

After. 

Before. After. 

1 

(a) Soluble in Boiling Water. 




Moisture (loss at 103° C.). 

Combined water ( 280 °—270“ C. 


•• 

1*75 

in vacuo) ... 



B-00* 

Manganous sulphate. 


2'3'* 

42*63 

Calcium sulphate. 


21*28 

1622 

Magnesium sulphate. 


0-30 

0*90 

Alkalis as sulphates. 


303 

5 45 

Organic matter. 



.. j Slight 




oily 

(6) Insoluble in Boiling Water. 



scum. 

Organic matter. 



1*00 

Manganese monoxide. , 

2-(17 

21*09 

4*35 3*89 

„ dioxide. 

„ sulphide.. 

Calcium oxide. 

-kl‘48 

11*91 

A bsent 

35*59 Absent 


0 ‘<52 

0*90 

Alumina.} ; 

Ferric oxide. s 

Traces 

Traces 

°-<4 5*71 

Metallic iron (by magnet). ; 

Sulphur (by carbon bisulphide) 

•• 

21*26 

.. 8*21 
Traces* 

Silica, Ac. 

073 

0*81 

078 ; 6*65 


99-11 


• 42'63 nmniraiious sulphate MnSO, = 45 71 hydrated sulphate 
MnSO.H,(> containing 6 08 H,0. 

While, in the Claus kiln, ferric oxide is converted into 
iron bisulphide, manganite of manganese and manganito 
of calcium are converted into manganous and calcium 
sulphates. The stage of maugaueso sulphide appears to be 
of very temporary duration; no trace of this could be found 
by us. The maDganous sulphate is iu tbe form of mono- 
hydrate. 

It appeared of interest to ascertain if the Weldou mud, a» 
used in the experimental Claus kiln in the laboratory, and 
remaining in stock from tbe experiments of 1899, had also 
undergone similar change. The analysis is set out iu the 
table above, and shows that this is so, but in far less degree, 
as the experiments wore not long continued, and the 
maximum temperature reached (500° F.) was much lower 
than that obtained at Qranton (600° F.). In appearance 
both samples were much alike, but, in the case of the 
experimental kiln filling, the light shade waa given by 
presence of a large percentage of sulphur, arising from the 
reaction, but solidified and remaining iu the mats of 
contact material. 
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Apparatus employed and Methods of Analysis. 

(a) Apparatus: (l) Gas Resereoir. —A glut, bolt- 
head flask, capacity IS to 14 litre*, with paper scale 
calibrated by experiment. The neck wua fitted with two- 
boled rubber cork carrying glass tubes, one admitting 
water to tbe bottom of the flask from a small glass cistern 
wjtb-constant flow adjustable at any desired level, the other 
connected with the reaction tube through J-io. water seal. 

The correct proportions of gas and air were determined ; 
by trial for each set of experiments, solution of the gas in j 
water being prevented by a layer of oil. Experiment j 
showed that no appreciable alteration of strength took 
place on allowing the gaseous mixture to stand over-night. 


(2) Reaction Vessel: (a) Heat Jacket. —A copper 
glycerin bath, heated by Argaud burner, pad jacketed with 
asbestos card to lessen radiation. 

(4) Reaction Tube. —A U-tube with 1-in. bulbs on the 
two limbs. Dimensions as follows ;—Length of oontnot 
substanoe, 5 ins,; volume of contact substance, 95 o.c.; 
whence average diameter — 0-58 in. = O’OtH ft. 

The working temperatures were given by thermometers 
arranged with their bulb* immersed in the glycerin and 
contact material respectively; the excess of the reading 
shown by the latter thermometer over that shown by the 
former being taken as rise of temperature due to chemical 
reaction whenever identity of readings was established over 
: a sufficiently long period previous to the passage of the 


Taklh III. 

Reaction of Dilute Sulphuretted Hydrogen with Manganous Sulphate. 
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Reacting Mixture. 


Air required by 

Cont rol 1 i ng Factors. 








Thtxtry for Reaction. 
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H.8 + O, « 
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Nor*.—(1) Bat* set of result*, j, g, Ao., is the mean of several experiments. 

(■) In the above calculations no amotion it made for contraction of volume due to reaction. 
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gaseous mixture, or daring tbe tue of carbon dioxide in its 
place. Where this identity was not so established) a blank 
mark (..) is left in the table. 

(3) Absorbing Vessels: (a) Sulphur Chamber. — A 
200 c.c. bulb blown on the exit from tbe reaction tube. 

(A) Iodine Vessels. —Two pairs of Drechsel’s bottles 
with inlet tubes reduced to ) mm. diameter; gaseous 
stream divertible through cither pair at will, without 
disturbing the working pressure. 

(6) Analysis of Oases: (1) Before Reaction. —100 o.o. 
of the reacting mixture are rapidly withdrawn through a 
side tube into a Bunte burette, the water remaining, after 
exact adjustment of volume, removed by suction, 10 c.c. of 
strong caustic soda free from nitrites admitted, followed by 
distilled water as absorption proceeds. Contraction gives 
H,8 + CO., volume per cent. 

The solution in the burette is run into a flask containing 
slight excess of N/10 iodine acidified with sufficient hydro¬ 
chloric acid to more than neutralise the soda employed, and 
the excess iodine determined by N/10 thiosulphate, starch 
indicator. Volume of N/lo iodine reduced x 1 • 12 — H 2 S, 
volume per cent. 

(2) Ajter Reaction. —Gases bubbled through two Dreeh- 
sel’s bottles in tandem. No. 1 bottle, 10 to 15 c.o. N/10 
iodine + equivalent of N/10 bicarbonate; total volume, 
100 c.o. No. 2 bottle, 1 to 2 c.c. N/10 iodine; total 
volume, 30 c.c. 

The stream of gas is passed until the iodine in No. 1 
bottle is exactly decolorised, gentle agitation of the contents 
being maintained throughout to ensure absorption of the 
sulphur compounds. The contents of the two bottles are 
then titrated separately; No. 1 bottle with N/10 NaHCO a , 
methyl orange Indicator, giving S0 a as SO,; No. 2 bottle 
with N/10 thiosulphate, starch indicator, giving trnces of 
H s S that have escaped absorption in bottle No. 1. 

The volumes of N/10 iodine neutralised and acidity found 
afford the necessary data for calculating the amount of 
sulphur present as H r S, SO; in tbe volume of gas used, 
Sulphur in the free state, &c., being got by difference. 

The results obtained ure set out in Table III., which haB 
been drawn up on lines very similar to those observed in 
presenting the results of experiments made at the works 
in 1901 (88th Alkali Report, pp. 149, 150). They can 
also be compared with the laboratory experiments of 1899 
(86th Alkali Report, pp. 183, 184). 

From the results given in the table, the following con¬ 
clusions are drawn respecting the working conditions most 
favourable, undor the special conditions chosen, of gases 
low in sulphur contents, for maximum decomposition of 
sulphuretted hydrogen, accompanied by highest yield of 
sulphur in the free state, apart from other considerations 
(vide supra, p. 459). 

(1) Working Temperature of Contact Substance. —This 
should not fall below 400° F. Compare Experiment 2, 
320° F. 89'6 per cent, as free sulphur; 43'8 per cent. 
H,S escaping unoxidised. Experiment 1, 410° F. 38-8 
per cent, as freo sulphur; 17-1 per cent. H,S escaping 
unoxidised. 

A higher temperature results in oxidation of the sulphur 
formed to sulphurous acid, especially if excess of air be 

S resent. Compare Experiment 9. Air, 6’ 10. 53 per cent. 

[,S oxidised to SO;. Experiment 10. Air, 6 • 10. 35'2 per 
cent. H;S oxidised to SOj. See also, for effect of tem¬ 
perature, 86th Report, pp. 183, 184, temperature rising 
to 500° F. 

(2) Air Supply. —The proportion of air present in the 
reacting mixture should not exceed 3; to 4 times that of 
the sulphuretted hydrogen present [2j times being the 
theoretical minimum for complete decomposition to sulphur 
and water ; 7$ times for complete oxidation to sulphurous 
acid and water]. Compare Experiment 7. Air, 3 - 68; 
H,S, 75-2 per cent, to free sulphur; 13*6 per oent. ll s S 
escaping unoxidised. Experiment 9. Air, 6 • 10: H 3 S, 
82*7 per oent. as free sulphur; 14'3 per <4St. HjS escaping 
unoxidised. 

( 8 ) Rate of Flow of Reacting Mixture. —This should not 
much exceed } cb. ft. par minute per square foot of 


superficies. Compare Experiment 7. Rate, 0-72 eb. ft. 
75 • 2 per cent, as free sulphur; 13 • 6 per cent. H,8 escaping 
unoxidised. Experiment 5. Rate, 1 • 17 cb. ft. 69 "8 per 
cent, as free sulphur; 20 • 5 per cent. H;8 escaping un¬ 
oxidised. Experiment 8. Rate, 1'68 cb. ft. (13 ’ 7 1 per 
cent, as freo sulphur; 27-2 per cent. HjS escaping 
unoxidised. 


Theoretical Temperature attained in Claus Kiln by 
Products of Reaction. 

Bata for Calculation—(a) Specific heats (water =* 1 ; 
constant pressure) :— *■ 

Carbon dioxide, calculated by means of equation 
Molecular heat (average between 0° C. and t° C.) «= 8 ’ 272 + 
0'0J2012 t — 0-0000023628 P. (Kramers from Le Chate- 
lier.) 

Water vapour, calculated in the same way. Molecular 
heat average between 0°C. and t° C. = 7'56 + 0-006552 t. 
(Kramers from Ee Chatelier.) 

Oxygen, nitrogen, carbon monoxide, ealeulated from 
equation given in Nernst’s “ Theoretical Chemistry ” (transl. 
by C. S. Palmer), p. 33. 

Cp ■= 6-5 + a T, where Cp — molecular heat at constant 
pressure, a is constant ■» 0-0010 for Hj, N 2 , 0 2 , CO. 
T represents the absolute temperature, whence, average 
specific beats between 0° and 1,200° C. 


Calculated from 
Le Ohatelier's Equations. 


Calculated from 
Nornst’s Equation. 


Temperature. 

Carbon Water 
Dioxide, j Vapour. 


Oxygen. 


Nitrogen 
and Carbon 
Monoxide. 


I 


■C. 


0 

0*188 

t f 

0-212 

0*241 

200 

0 240 

0*49 

0 218 

0*249 

300 

0*205 

0*53 

0*221 

0*252 

■KM) 

0-289 1 

0*57 

0224 

0*256 

500 

0*311 ' 

0*60 

0*227 

0*259 

000 

0*332 

0*04 

0-230 

0*208 

700 

0-363 

0*08 

0-233 

0-260 

HUO 

0-37L | 

0*71 

0-230 

0*270 

900 

0*390 

0*75 

0-239 

0-274 

1,000 

0-407 

0*78 

0-242 

0-278 

1,100 

0-423 ] 

9-82 

0*245 

0282 

1,200 

0*438 ; 

0-80 

0*248 

0-285 


Somewhat different values are assigned to the specific 
heats of carbon dioxide and water vapour by other observers. 
The values adopted are those calculated from equations 
given by Dr. Kramers “ Water Gas Manufacture in Theory 
and Practice,” Abstract of translation of communication 
(published in 1901 in “ Ilet Gas ”), Journal of Gas Lighting, 
May 20, 1902, and are stated by E. Blass, Stahl nnd Eisen, 
1892, No. 20, Zur Bereehnung von Flammentemperaturen, 
to hold up to 1,700" C. or even 2,000° C. No similar con¬ 
firmatory evidence is available with regard to the formula 
of 1887, quoted by Ncrnst(p. 36) si/pra, and that of Mallard 
and Le Chatelier of 1890 refers to mean molecular heats at 
constant volume between 0° and t ; at tbe temperatures in 
question it may not be safe to apply the factor of conversion 

to constant pressure =, 1 • 4053. 

Sulphur dioxide, 0-1544. (Regnault.) Sulphuretted 
hydrogen, 0-2423. (Croullebois, vide Watts.) Sulphur, 
solid, 0-1774 - 0-18 approx. (Regnault.) Liquid, 0-30. 
(Chemiher Kalender .) Vapour, 0-08. Calculated from 
assumed molecular heat. Latent heat of vaporisation at 
316° C. (at other and lower temperatures, value deduced 
from this by calculation) => 362. (Landolt and Bornstein.) 
Latent heat of fusion, 9 • 368 =9-40 approx. ( Watts' Diet.") 

Heats of Reaction. —(i) H,8 + O = H,0 + S. 84 grms, 
+ 16 grms. = 18 grms. + 32 grms. Whence at 0° C., 

Absorbed— 

Calories. 

To decompose H«S to amorphous sulphur (Watte). m 4,740 
To vaporise H,0 at 0° 0. (Regnault). =40,917 

15,657 
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Evolved— 

By oxidation ol H, by O to liquid water «t 0° C. 

(Regt inul ..= 

Net beat evolved. ** Si, 060* 

(ii) S + O, - SO- 32 gnu*. + 32 grm«. - fit grms. 
Whence at o ’ C., 

Evolved— „ , . 

Caloric*. 

By conversion of amorphous to rhombic sulphur 

.(Watts)." m 

By oxidation of rhombic sulphur to SO* (Thomsen) “= 71,070 


Total evolved, oxidation of amorphous S to SO,. 


■ 71,070 


(lii) CO + O = COj 28 grins. + 16 grms. «» 44 grms. 
* 67,96» calories. (Thomsen.) 

The gaseous mixture reacting in the kiln in the results 
stated in Table I. is assumed to be saturated with aqueous 
vapour at temperatures 60° F. and 90° F., and to contain 
twice the amount of air necessary for exact oxidation of the 
sulphuretted hydrogen to sulphur and water ; in those stated 
in Table II. the air used is calculated from the composition 
of the holder and exit gases. 

The calculations in Table I. proceed in two stages i (1) 
Temperature reached by products on assumption that all 
the sulphur is obtained iu the free state — 100 per cent, 
yield. (2) Temperature reached on assumption that the 
excess of oxygen present oxidises its full equivalent of 
sulphur to sulphur dioxide — 50 per cent, of sulphur 
obtained in the free state — 50 per cent, of sulphur obtained 
in the form of sulphur dioxide. Those in Table 2 proceed 
entirely on the lines of practical working. 

The following examples arc given to illustrate the way 
in which the data are applied :— 


T\ble I. (p. 158). 

No. 6 .—(Jacketed Claus Kiln, Gianton.) 
Slays I.—100 per cent, yield of free sulphur. 
Heading mixture — ( 00 ' F. moist). 



Vols. 

11,8 . 


CO,.. •. 


Total air. 



146-00 


Whence, by calculation, 100 vols. of moist reacting gases 
(60° F.) coutain:—Hj»S — 5'1 percent.; CO s = 56'2 per 
cent.; air = 37" 1 (nitrogen, 29'7; oxygen, 7'4; giving 
4 ‘85 oxygen in excess) ; water vapour — l - fi. 

100 litres of moist gas (16’ C., 760 mm.) contain:— 

N - 29-7 X 1-255 x*£ = 35-22 grms. 

O (iu excess) ■» 4-8 x 1-430 x ^ = 6-48 „ 

COj = 56-2 x 1-966 x ™ - 104-3 „ 

HjS- 5-1 x 1-523 x«^ = 7-84 „ 

H a O = 1-6 x 0-805 x - 1-22 „ 

Whence,heat evolved per combustion of 100 litres of 
moist reacting mixture— 

= 7 m‘ x 52,660 - 11,870 calories. 

irt 

Products of Reaction. —Water produced — x 18 — 
8-88 grms.; water carried — 1-22 grms.; total — 5*10. 

Sulphur - ^ x 82 - 6 90 grms. 

Oxygen in excess — 6-48 grms., see above. 


*The beats evolved for reaction at 18° 0. and St 4 0. approximate 
•o closely to that at 0° 0. as to render it unnecessary to expand the 
statement given here in its simplest form. 


SEOTION. 


401 


]<et t° C. be the final temperature readied by the pro¬ 
duct* of reaction, then— , 

Rise of temperature — (f - 16)° 0. 

Nitrogen absorbs (f — 16) x 0-252 x 35'22. — 
(f - 16) x 8-87. 

Oxygen in excess (f — 16) x 0-220 x 8 - 48 — 
(f - 16) x 1-42. 

Sulphur— 

l’er Arm. 

To r»ise to 115° from 15-«° C. = 1«0 x O'lH = 18'0 

To melt at 115° . = J04 

Total appioximate = 87'* 


Hence, to melt 6-9 grms. at 115° -- 27-4 y 6-9 — 189. 

To raise the liquid sulphur from 115° to f° — (< — 115) 
x 0-3 x 6'9 » (f - 16) x 2 -198. 

Water vapour - (f - 16) x 0-52 x 5-10 - (t - 16) 
x 2-65. 

Carbon dioxide — (< — 1G) x 0-268 x 104-3 — 
(f - 16) x 27-43. 

Whence, equating heat evolved to heat absorbed, we 
get— 

(t - 16)[8'87 + 1-42 + 2 I»0 + 2 65 + 27-4#] — 
198 + 189 = 11,370. 

(f - 16) x 42-37 = 11,379. 
t - 285° C. - 545“ F. 


Stage 2 (i).—50 per cent, of free sulphur oxidised to 
sulphur dioxide. 

Proceeding as before, we have, for combustion of 100 
litres of moist reacting mixture— 

Calories. 

Net heat evolved by combustion to sulphur 
7 * 14 

and wator » ^ x 52,060. ~ 11,370 

Not heat evolved by combustion of 3'45 grins, 
of sulphur to sulphur dioxide x 

71.070.= 7,760 


Total evolved * 19,180 


Products of Reaction. — Water — 5-10 grms., total 
sulphur — 3-45 free, 3-45 as sulphur dioxide — 6-90 SO*, 
leaving excess oxygen — 6-48 — 3-45 — 3-03. 

Let l' be final temperature reached by products of reaction, 
then— 

Rise of temperature — (f — 16)° C. 

Nitrogen absorbs ((' — 16) x 0-256 x 35-22 — (Jf — 
16) x 9-01. 

Sulphur— 

To raise to 115° C. nnd molt = 27‘4 cal. per gran 

To raise melted sulphur to 
310° 0. = 201 x 0-30. = 00-3 „ 

To vaporise at 310” C. 302'0 „ ., 

Total. = 430'i) per 1 grm. approximately 


Hence total per 3-45 grms. «» 450 x 3-45 — 1,552. 

To raise vapour from 316° C. to ((' — 316) x 0'08 x 

8-45 - ((' - 316) x 0*28 = (/' - 16) x 0*28 - 84. 


Water vapour ((' — 

16) x 0- 

57 x 

5-10 a 

= (<'- 

16) x 

2*91. 






Carbon dioxide ((' — 

16) x fi¬ 

29 x 

104-3 i 


16) x 

30-25. 






Sulphur dioxide (f 7 — 

le) x 0- 

1544 

X 6-9 


16) x 

1-07. 





( 

Oxygen in excess (('- 

- 16) X 0 

•224 

x 3-08 

-O'- 

16) x 

0-68. 







Whence, equating heat evolved to heat absorbed, w* 
get— 

tf — 16) [9-01 + 0-28 + 2-91 + 80‘25 + 1*07 -4 
0-68] - 84 + 1,552 - 19,130. 

(!'- 18) x 44 -20 - 17,662. 
t' - 416° C. - 781° V. 
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Stage 2 (ii).—Calculation made on bait* of amount* of 
sulphur dioxide and sulphuretted hydrogen actually present 
in gases leaving kiln. 

As before, reacting mixture per 100 volumes, moist 
(60° F.) contains— 


H,S. 80 

CO,. M't 

0.'. 7-4 

N. 29-7 

Aqueous vapour. r 6 

Entering. twee 

Permanent gases — 

CO„ = a «'2 Sulphur ns 80, — 5 ft grs. per cb. ft. 
N = 29-7 H,S ^ 7*2 


Excess 0= 4'fl 
Aqueous vapour = i s 

Leaving m 91 '9 approximately. 

Whence per 100 litres of reacting mixture entering 
(16° C., 780 mm.). 


Entering, N — 

29-7 x 1-255 x f* - 
289 

35*22 grins. 

Total 0 - 

7-4 x 1-43 x 

100 „ 

CO, - 

56-2 x 1-906 x 104-3 

IIjS- 

5-1 x 1-523 x Z7: ' - 

2*9 

7-34 „ 

H,0 - 

1-6 x 0-805 x m m. 

2X9 

1-3 „ 

Excels 0 — 

4-5 x 1-43 x f* - 

2X9 

6-; .. 


Qrins, 


Leaving, sulphur os H a S - x ^ x 91-9 = 1 -52 

calculated as H,S — 1*61. 

f* » 

“ S0 » ” 16 8 «-i * 2 W2 >< »'•»- l-'8 
calculated as SO, — 2-36. 


and. 


Sulphur, 4-22 grms. vapour. 

Calorics 
per 1 grin. 


To raise to 115° C. and melt. 27‘4 

To raise to JfKf C. from 1 15’ x 135=0-8. 40 , « 

To vaporise at 250° C. 370'S 

Total. 4114 


Whence, 444 x 4'22 = 1,873. 

To raise vapour from 25n“ 0. to t — (t — 250) x 
0-08 X 4'22 - (t - 250) x 0 34 = (7 - 10) x0'34 
- 80. 

Sulphur dioxide,(f-10) x O' 1514 x 2'36 — (t — 16) x 
O'36. 

Sulphuretted hydrogen, (< — 16) x 0'242 x 1-61 — 
(f - 16) x 0-39. 

Carbon dioxide, (t — 1C) x O'253 x 104'3 «• 
(l - 16) x 26'59. 

Oxygen in excess » (i — 16) x 0-220 x O'l — 
(t - 16) x 1-34. 

Water vapour =(< - 16) x 0'52 x 4-3 = (f — 16) x 
2-24. 

Equating we get— 

(<-16)[8'87+ 0-34+ 0-36+ 0'39 +26'59+ 1-34 
+ 2'24] — 80 + 1,878 - 11,529. 

(f — 16) x 40-13 - 9,730. 
t - 258° C. = 496° F. 

Second, assume sulphur iu state of liquid ; then — 
ltise of temperature » (('— 16)° C. 

Sulphur — 4'22 grms. liquid. 

To melt at 115° 0. - 27-4 x 4-22 - 115-6. 

To raise to t' = (f'- 115) x()-3 x 4-22 = (t'-115) 
x 1-27 = (<'-16) x 1-27-126. 

Whence, equating we get— 

O'-16) x 42'11 -126 + 116 =- 11,529. 

O'-16) x 42' 11 = 11,539. 
l'= 290° C. = 554° F. 

Tadlk 2.—Work C. 


H,Benterlng ... 7*34 


• leaving. 

1*01 


Grms. 

Reacting to free 


sulphur. 

6‘73 xj« = 2’7oxygen. 


- 34 

Calculated ns 


sulphur. 

B*40 

Reacting to 


BO,. 

1*18 «®1*2 Do., hence 10*0 entering 


3'9 reacting. 


Net fres sulphur 4 "23 30« O'1 grms. excess to 


Whence, per combustion of 100 litres of moist reacting , 
mixture (16-6 C.). 

| 

Heat evolved — 

Sulphuretted hydrogen to free 5-73 
sulphur. -jjj X 62,630 = 8.876 

1'18 i 

Erse sulphur to sulphur dioxide 32 x 71,970 = 2,654 

Total. 11.629 j 

Produett. — Free sulphur, 4 -22 grms s sulphur dioxide, j 
2-86 grms.; sulphuretted hydrogen, 1-61 grms.; water, 
x 18-3-0 grms. j add water carried, 1*8 grms., total for 
water, 4*3 grms. 

First, assume sulphur in state of vapour, then— 

Bise of temperature — (t — 16 )° C. 

Kitrogen absorb* (t - 16) x 0-252 x 85 23 - 
(«-16) x 8-87. 


Entering kiln :— 
Holdor gas— 

H,8. 

CO,. 

00 . 

O. 

N. 


Aqueous vapour. 

Reacting mixture. 


22-0 

2-0 

0'6 

2-5 


73 0 


438 


(O * 8-8 
< N = 36-0 


26 
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Reacting mixture per 100 vols., 16° C.: — 


Holder gas— 

H s 8. 

CO,. 

CO . 

0 . 

. ’•») 

N . 


Aqueous vapour. 



100-0 


1-6 CO, 


Leaving kiln— 

Sulphur as H s S - 5 grains per eubie foot of permanent 
gases (16° 0.). 

Sulphur as SO, — 9 grains per cubic foot of permanent 
gases (16° C.). 

Volume of permanent exit gases per combustion of 
100 vols. entering gases— 


co,. re 

n ... 7 * 0 

Aqueous vapour. 1'2 


76-8 
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445 


Whence, per 100 liue* of reading mixture entering 
<14° C. 760 mm.). 

Entering— 

X - 74 0 * 1-255 x ^ - 87-7 grins. 

074 

O — 8-3 x 1-430 x 28 , “ 1,-8 •• 

COj - 1 6 X 1-966 X ssa « 8-0 „ 

CO - 0-3 x 1951 x = 0-35 „ 

H..S - 14-4 X 1-523 X - 20-7 „ 

HjO = 1-7 x 0 805 x ^ - 13 „ 

and 

Leaving— grms. 

Sulphur os H a S — 15 ' 15 x 2S * 34 x 76-8 — 0-88, 
calculated as H a S = 0-93. 

Sulphur as SOj «• x x 76'8 — 1-58, 
calculated as S0 3 — 3-16. 

< 1 mix. 


lljS entering. 20'7 

„ leaving. <>•!' Grins. 

- Ox.vgcn. 


Hearting to free sulphur.. 1»’S x 1 . 9.3 

Jv» 


CalcuUteil as sulphur.... lx*6 CO, as oxygen .. 0"2 
Reacting to 80s. 1*6 80s •> •• 1*6 

Net free sulphur. 17'0 Calculated., lft 

Taken. 11-2 


Whence, per cotnbustion of 100 litres of rtoist reacting 
mixture (18° C.). 


Heat Evolved — 


, . 19'H 

H*S to free sulphur, >• . 


Free sulphur to SO*, -gx x 71.1*70. 


. 0’3r> 

OO to CO,, „ 8 -x 07,900. 


Total heat evolved. 



Products. —Free sulphur, 17-0 grms., net-, Rulphur 
dioxide, 3-2 grms.; sulphuretted hydrogen, 0-9 grm.; 

water = x 18 = 10-5 grms"; add vapour carried — 
1-3 grm. = 11-8 grms. total. 

Let t' ho final temperature reached by products of 
reaction, then— 

Rise of temperature — (< — 16)° C. 

Nitrogen absorbs (< — 16) x 0-27 x 87-7 = (1 — 16) x 
23-68. 

Carbon dioxide, (f - 16) x 0-37 x 3-0 — (/ — 16) x 
1-11. 

Water vapour, (1—16) x 0-71 x 11-8 — (f — 16) x 
8-38. 

Sulphur—• 

To raise to 115° C. and melt, then to 316° C. and 
vaporise — 450 x 17-0 — 7,650. 

To raise from 316° to f° «■ (< - 316) x 0-08 x17-0 — 
(f - 316) x 1-36 = (( - 16) x 1 -86 — 408. 

Sulphur dioxide, (1 — 16) x 0-1544 x 3-2 — (t — 16) x 
0-49. 

Sulphuretted hydrogen, (1 — 16) x 0-242 x 0-# — 
(1 - 16) x 0-22. 

Equating, we get— 

<t- 16) [28-68 + 1 I1 + 8-38 + 1-36 + 0-4# + 0-221- 
408 + 7,650-85,117. 

(1- 16) x 35 -24 - 27.875., 

1 * 805° C. - 1,480° F.,, 


THE ACTION OF SULPHURIC ACID ON 
PLATINUM. 

BT JAMES T. OONROY, B.SC., PH.I). 

The present state of our knowledgo regarding the notion 
of sulphuric aoid ou platinum is by no means satisfactory, 
in fact the subject is one about which considerable 
uncertainty appears to exist. Thus Lunge iu his work 
“ Sulphuric Acid and Alkali,” Vol. I (2nd edition), p. 140, 
states “ While pure sulphuric aoid has practically no action 
whatever on platinum, even at its boiling point, there is 
some action exercised by the impurities never absent from 
commercial acid.” 

In Thorpe's “ Dictionary of Applied Chemistry,” Vol. 3, 
p. 256, we read “ At a high degree of concentration pure 
boiling sulphuric acid wilt dissolve platinum.” 

Tho italics are not mine, they are to be found in the 
I orignals. 

| The works containing these contradictory statements are 
I so generally regarded as standard " Hooks of Reference ” 
thut a recital of the statements to bo found elsewhere in 
this connection becomes unnecessary. 

The point is one of some importance to manufacturers 
of high-strength sulphuric acid who adopt the method of 
concentration in platinum pans and, for this reason, I 
venture to bring beforu the Society an account of certain 
laboratory experiments on the subject, 
i A very full description of this branch of the sulphurio 
acid industry is to be found in Lunge's volume quoted 
above, and further interesting information, together with a 
comparison between this, and other modes of concentration, 

' is contained in a paper read before this section in 1894 
j (Vol. 13, p. 206) by our present chairman, Mr. Frank Tate. 

J It is here only necessary to say that the manufacture is 
I usually carried out by concentrating tho purified chamber 
j acid us far as possible (say to 110° Tw. — 77 per cent, 
j ILSO,) iu leaden pans, and finishing tho concentration in a 
! couple of hooded shallow plutinum pans, placed in series. 

! The acid, which flows in a continuous stream, leaves the 
first pan at a strength of some 150° Tw. (91 per cent. 

| HjSO,), and after passing through the second pan, emerges 
| as 94—95 per cent. H a .S() 1( or stronger acid according to the 
working. 

! During such concentration of commercial acid destruction 
| of the platinum pans invariably occurs. The platinum lots 
in the first pun is usually extremely small; practically the 
whole of the loss takes place iu the second pan, which is 
working at the higher temperature and delivering the stronger 
acid. Much of our present knowledge as to the extent of 
such action is due to Scheurer-Kestner, who states (Comptes 
rend., 1875, p. 892) that the loss of platinum varies (I) 
with the purity of the acid concentrated, and (2) with the 
concentration of the acid (produced, being lower the purer 
the acid, and increasing at a rapid rate after a strength of 
95 per cent. H 2 S0 4 has been reached. 

These conclusions, I ought to stale, are based ou figure* 
obtained in the actual manufacture. 

As a rule acid is not concentrated in platinum vessels 
further than a strength of 95 per cent. H a S0„ and for such 
strength of acid the platinum loss, according to various 
Continental authorities, ranges from 0-75 to 2 grms. per 
1,000 kilos, acid (say 12 to 30 gri. per ton) when the acid 
rectified is free from nitrogen compounds. 

Mr. Mannington informs me that iu this country the 
losses over lengthened periods of work range from 5 to 25 
grains of platinum per ton of 95 per cent, acid, and that, in 
his opinion, the variation is to be ascribed—at least, in 
part—to the nature of the platinum of which the pan is 
made. 

The figures above quoted are average figures, and, whilst 
the low loss of 5 grains is seldom attained, it sometimes 
happens that, over short periods, the higher limit of 96, or 
even 80 grains, is considerably overstepped. 

The occurrence of one of these abnormal period* in a 
works of the United Alkali Company reopened the whole 
question as to the cause of sooh destructive action, and the 
investigation of the problem fell to my lot. 
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Naturally, the first point investigated was the purity of 
the add employed, and, although the acid certainly con- 
tuned traces of several imparities, it was found to be purer 
in every respect than an acid employed in a second of the 
Company’s works, and with which the loss was low and 
normal. The composition of the two acids is shown in 
Table I. 

Table I. 

Works t. PerCent. | Works II. PorCent. 

Impurities. of H,SO,. !H'5fl. I of H,SD,. U6"07. 

Loss Abnormal. j Loss Normal. 

Per 100 Parts Real H,SO,. 

PbBO,. 0*026 0*053 

Peso,. 0*0025 0*0052 


Me. I isii. mi. 

As. ! Nil.! Doubtful trace. 


In connection with the analysis I may say that the 
nitrogen oxides could not be detected by the ferrous sulphate 
reaction, but their presence was indicated by the reactions 
with diphenylamine, potassium iodide, and indigo solutions. 
An attempt was made to estimate the quantity present by 
means of this latter reagent, but the result was not satis¬ 
factory. The method finally adopted was that of reduction 
to ammonia by means of aluminium foil in alkaline solution, 
and treating the distillate with Ncssler’s reagent us in water 
analysis, due allowance being made for the nitrogen com¬ 
pounds present in the water, and caustic soda employed. 
To judge from the power of the acids to decolorise a small 
quantity of permanganate solution, the nitrogen compounds 
were probably present, at least in part, as nitrogen trioxide 
(NA). 

The impurities were thus small in amount and comparison 
of the two analyses showed that the abnormal loss was not 
apparently attributable to any of the impurities found, nor 
could it be ascribed to the degreo of concentration of the 
acid produced which was only 94*56 per cent., as against 
96*07 per cent for the less pure acid giving normal loss. 
Experiment further showed that there was nothing in the 
composition of the pau—which was a new one—to account 
for the Iosb, and it was also found that, as was to he 
expected, any electrolytic action likely to be set up between 
the pan and other metallic portions of the apparatus would 
tend to save the platinum. 

Whilst the above points were being settled, and it became 
apparent they afforded no help of a positive nature, I 
determined to try whether on ft small laboratory scale any 
difference could be detected between the rates at which 
the acids from the two works attacked platinum. I may say 
that very little in the nature of a profitable result was 
expected, and this because of the small value usually 
obtaining for the platinum loss. Thus a loss of even 30 grs. 
of platinum per ton of acid corresponds to a loss of only 
1 mgrm. when the quantity of acid is reduced to 250 e.e. 
The results obtained were startling, for whilst they showed 
that the actions of the two acids were equal it was found 
thgt instead of the loss amounting to 1 mgrm. per 250 c.c., 
it approached 2 centigrms. working with only 100 c.c. of 
acid- r In other words, the loss of platinum corresponded to 
over 1,500 grs. per 1 ton of acid. 

The experiments were carried out as follows:—100 c.c. of 
acid were placed in a beaker 9 cm. deep and 4^ cm. diameter, 
dfid a piece of platinum toil, 13*4 cm. x 5 *25 om., rolled 
fO cylindrical form, was immersed on end in the acid. The 
ICO c.c. of acid filled approximately three-quarters of the i 
■beaker and were rather more than sufficient to cover the 
platinum. The beaker was covered with a watch glass and 
heated to and maintained at the desired temperature. The 
temperature employed in -the experiments was about 260° C*. 
this being approximately fbqt existiogja,the “ strong arid” 
pan in the wppks. A number,of rfHsrminations showed 
that ui)4er the qonditipns of expfrimant practically no 
alteration in the weigh i or strength of the arid occurred, 
that isi the losses, given below, were really brought about 


by acid of the strength shown, and were not to be ascrihed 
to the action of a stronger acid produced as a result of 
concentration. 

The detailed resnlts of two series of experiments with 
the works acids, performed at the temperatures 250°— 
260° C., and about 280° — 300° C. respectively, are con¬ 
tained in Table II., the platinum loss from the start of the 
experiment to the stage indicated being expressed in 
milligrams. 

Table II. 



1 Temperature 

Temperature 

280° 300° C. 

Duration, 

: 25o- 

C. ! 

in Hours. 

| Acid I. 

Acid 11. 

Acid 1. 

Acid TI. 

24 



WO 

11*5 

34 

10*5 

! 12*5 


., 

t>4 



17*6 j 

17*5 

101 

17*0 

17'32 1 



124 



10*5 j 

19*0 

134 

18*0 

18 Mi 


,, 

l«4 



20*7 

21*0 

204 

| 20*0 

20*0 

1 

•• 


As already shown, the above two acids were very free 
from impurity, still traces of impurities were present and 
amongst these oxides of nitrogen. Now Soheurer-Ivestner 
states that “ platinum is acted upon to any appreciable 
extent by sulphuric acid only when this contains nitrous 
acid, but that small quantities of these (0*01 per cent.) 
suffice for starting such an action by serving as oxygen 
carrrier from sulphuric acid upon platinum ” (Lunge, 
p. 727). In view of this statement, 1 considered it advisable 
to repeat the,experiments, using an acid free from objection 
in this respect. As a matter of fact two such acids were 
employed, the first a pure acid for laboratory purposes sup¬ 
plied by Towers, of Widnes, the second prepared by myself 
by distilling sodium pyrosulphate and hydrating the 
sulphuric anhydride so obtained. 

The latter acid was tested both by diphenylamine and 
brucine, the former only with diphenylamine—in neither 
case could nitrogen compounds be detected. 

The results of experiments performed at a temperature 
of 240’—260° C. under the conditions already described 
are contained in Table III. 


Tadle III. 


iration, 

Tower’s Acid, 94*5 per 
Cent, of H a S <> 4 
Mgrm. Pt. Dissolved. 

SOs Acid. 05*6 per 
Opt. of HgSO* 
Mgrtn. Pt. Dissolved. 


>• 

2 . 

1 . 

2 . 

24 




0*0 

5 

13*0 

13*0 


-, 

4 

,, 


10*0 


54 




14*5 

lit 

220 

21*5 

.. 


7 


.. 

2»*5 


10 



23*5 


m 




23*6 

124 

28*0 

25*5 


1 mf 

1(5 

,, 


30*5 


174 

| 31*5 

28*0 

' 

29*0 

204 

| 32*0 

28*5 


! 

22 

| 


30*0 

: ,, 

234 

! 


• *v 

33*0 

28 

i *• 

. 

40*0 

* **• 1 


This series of experiments proves that action takes place 
even when nitrogent compounds are absent; and it also 
appears to indicate that the action is stronger the purer the 
acid, in other words, that the impurities present In com- 
; mercial acids exercise a retarding effect tin the solvent 
| action. ■' ■ •' ■ ■ ! - 

i Examination of the figures' contained’in Tables IT. and 
i III. show that the rale or action,-at first rapid, gradually 
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and with apparent regularity becomes less and less, finally 
approaching a limit which is probably determined by the 
solubility value of tbe platinum in the acid employed. 
Thus, if we consider tbe action taking place during a period 
of SI hours, we find that about half of the platinum dis¬ 
solved is taken up duringj the first three to four hours, 
and about three quarters during the first seven to eight hours. 
This is clearly shown in the accompanying curves. 



In flush c* of Impuritibs. 


These experiments having shown that the method adopted 
could lead to definite results, it thus became possible to 
investigate, in the laboratory, the action of the various 
impurities likely to be met with in the manufacture. With 
this object in view, different substances were added to the 
various acids and the heating then canicd out at 240°— 
260’ as usual. I will deq) with these additions individually. 

Lead Sulphate .—Lead sulphate in quantities of 0'5, 1'0, 
and 2 0 grins, were dissolved in 100 c.e. of each of the 
several hot acids, and thp platinum sheets then immersed. 
The results obtained varied with the different acids aud 
were not always concordant for the same acid although, us 
a rule, they pointed in epe direction. Speaking generally, 
it may be said that the presence of lead sulphate entirely 
cheoked the action in the case of Tower’s acid for a time 
(« hours), after which jaetion set in at the normal rate. 
With acid from works % the solvent aetiou appeared to be 
unaffected, whilst with acid from works 1, the results were 
intermediate between the above extremes. 


Iron Sulphatee .—The results of experiments with ferrous 
and ferric sulphates are'contained in Table IV.; it will be 
seen that they do not differ much from those obtained for 
the pure acid. 



Table IV. 


Duration, 

, Ferrous Sulphate, 0*5 Grm. 
Fefc0 4 7Hg0 per 100 c.e. Acid. 

Ferric Sulphate, 
1*0 Grm. 

in Hours. 

i. 

2 . 

per 100 c.c. 
Acid. 

2 

b 


7'0 

A* 

6 

*7 

ie*o 

li’c 

9 

ioi 

S$2 

24*0 

19-0 

U 



21*5 

Ml 


25-8 


1 u 

ivv7 

.36*0 


*3 

T 

38*5 

•- 


Nitrogen Compounds .—Tbe statements as to the harmful 
effect of these impurities are very definite, and, as I have 
shown! the destructive action is supposed to he directly 
attributable to their - presence. My experiment* indicate 
that nitrogen oxides dojnot cause direct lose of platinum. 
Thu*, experiment* were made by adding (a) 0-5 c.c. of 
fuming nitric acid to 100 e.c. of Tower 1 * acid, (6) 1 grin, 
of NaNO, to 100 c.c. of Tower’s acid, (c) 1 gnu. of 
Pb(NC> 5 )j to 100 o.e. of Tower’s acid, that i*, the quantity 
of nitrogen oxides so introduced was very much above 
that likely to occur in practice. Jn tbe first ease tbe 


platinum lo*» was nil After 6 hours; in the second it 
amounted to 10-8 mgrmt. in hour*; and in tbe third to 
1 0 mgrms. in 5 hours. Both the latter losses are below tbe 
normal. Experiments iu whioh smaller quantities of 
nitrogen oxides were employed wore made on the works 
acids after these had taken up the 20 mgrmt. shown in 
| Tahle II. 

, To 100 c.c. of each of these acids was added 0 - 9 e.e. of 
j IiX0 3 (say 0 - 003 N per 100 I LS(),) and the heating can- 
! tinued for five hours. No further loss of platinum was 
found to result. There was then further added 0 5 grm. 
of KNOj to each acid, and again, after five hours' heating, 
no loss in weight could be detected. Finally, to each bath 
<>•10 grin, of NaNO] was introduced, and it was again 
found that the weight of platinum wus the same after three 
hours’ heatiug ns at the start. 

The aciils, after these experiments, were found to contain 
nitrous acid In considerable quantity, thus showing that the 
nitrogen oxides were present throughout, and that the lack of 
action was not to be ascribed to volatilisation of these during 
the early period of the heating. 

It would thus appear that neither nitrous nor nitric acids 
increase the action (in fact, nitrous acid retards action). 
This result receives support from the fact that although 
nitrogen compounds were undoubtedly present in the works 
acids, the aetiou of these was less than that occurring with 
pure acid. 

That ammonium sulphate, sometimes addod to the vitriol 
i to decompose any nitrogen oxide present, is also without 
effect should be mentioned in this place (see Table V.). 

From the same table it will he seen that sodium chloride 
is without influence; with platinio chloride, on the other 
! hand, the action seems to liu strongly increased. This 
increase is probably due to dissociation of the platinic 
chloride, followed by direct action on the metal of the 
chlorine so set free. In proof of this 1 might mention 
that the platinum sheet was very much corroded after this 
experiment, and it was further found that platinum was 
deposited on heating a solution of platinic chloride iu 
sulphuric acid similar to the above. 

Tabl* V. 


100 c.c. Tomer's Pure Acid and Impurity as shown. 


Dura- 

1 Pure. 

i NaNO* 

Am 2 SO* 

! ptcu i 
NflCI | 2c.c.= 

1-0 grin. | l, ' U7 1 £ m - 

Hodium 

Arsenate 

tion. 


j I'Ogrro. 

11 *0 Krm. i 

l’Ogrm. 

Hours. 

Mgrms. | 

Mgrms. 1 

Mgrms. : 

Mgrms. Mgrms. 

Mgrms. 

21 , 


0*3 


fi'fi 

H 


10*3 


1)*B 


5 




i .. 

27*6 

0 

21*0 j 

•• 

si-o 

30*5 

1 . . . j * ! 



Arsenious Oxide. — Although this impurity is very 
carefully guarded against in the manufacture, and, when 
present, exists as a rule only in miuute traces, it was still 
felt advisable to make experiments as to tbe effect its 
presence would produce. 

In the first experiment, 1 grm. AijO, was dissolved in 
100 c.e. of the hot pure acid (Tower’s) and the heating 
carried out as uiual. The experiment was done in duplicate, 
and iu neither case could loss of platinum be detected after 
seven hours. Experiments were then tried with diminishing 
quantities of arsenious oxide, and it was found that with 
0-5,0 - 25, and 0-1 grm. AsjO, per 100 c.c. acid, no loss 
occurred during six hours, whilst with 0 • 05 grm. As,*), there 
were dissolved in two experiments, of the same duration, 
6 and 7 mgrms, respectively, a standard acid worked along¬ 
side producing a loss of 17 mgrms., which is abont the normal 
figure. In all these experiments the AsjO t bad been 
weighed out and dissolved in the respective lots of aeid- In. 
a further experiment with 0 • 05 grm. As 3 0„ in whioh, instead 
of weighing the As,O s , the acid containing the O' 1 grot. 
AsjO, was, after the six hours’ heating, diluted with 100 s.s. 
of pure acid, and divided into two eqnal portions, thatjt 
resulted in six hoars losses of 18 • 5 and 16 mgrmt. The first 
heating had apparently for some reason diminished the 
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power of the arsenious oxide. A similar diminution of the 
retarding effect was also noticed in the case of the two 
works acids, where, although 0-1 grm. As,O b entirely 
checked action during the first six hours, losses of 7‘5 and 
9 mgrms. 1't for Works I. and II. respectively were found to 
oocur during a second similar period. . 

The results of these and other experiments carried on for 
a still longer time are contained in Table VI. 


Taels VI. 


AjuO* added, 
(mus. per 
100 c.o. 

Duration in | 
Hours. 

Pure Acid. 

Work I. 
Acid. 

Work II. 
Acid. 


211 j 

o-o 



0*2 

211 

o-o 



01 

6 ! 

o-o 

o-o 

00 

0*1 

12 | 


7-S 

90 

o-i 

21 ! 

15*0 

23-0 

30’0 

0-05 

tf 

0*0 



0*05 

6 

7*0 



00 

0 

17-0 

•• 

** 


From this it would uppear that in nil cases the presence 
of arsenious oxide has a marked effect in retarding the 
solvent action of sulphuric acid on platinum. Such retarda¬ 
tion, however, only persists for a certain time, the length of 
which is greater the larger the amount of A 3 t) 3 present. 

The benefit arising from the presence of arsenious oxide 
cannot be ascribed to the arsenic it contains, since an experi¬ 
ment in which sodium arsenate was added to the pure acid 
led to a loss higher than the normal (sec Table V.). The 
good effect is therefere due to the chemical nature of the 
compound As 3 () s , and the first thought that suggested itself 
was that the well-known reducing properties of this substance 
were the determining factor. This view has been amply 
confirmed by experiment. 

Other Reducing Agents. — The reducing substances 
employed were carbon, sulphur, and sulphurous anhydride. 
The results may be summarised as follows. With carbon 
no loss occurred during six hours’ heating with either pure 
or works acid, and the same holds true for sulphur when 
the quantity present is 1 grm. per 100 as acid. Experiments 
made with pure acid showed that whilst 1-0, O'5, 0 25. and 
0-1 grm. sulphur per 100 c.c. acid effectually prevented 
action, a loss of ti mgrms. Pt resulted in six hours when only 
0'05 grm. sulphur hud been added. 

No loss occurred with any of the acids during six hours 
when a slow current of SO a was bubbled through the 
liquid. 

Further experiments showed that both with carbon and 
SO] no loss occurred even after 24 hours’ heutiug. 

Effects of Concentration and Temperature. —The experi¬ 
ments so far described are practically confined to one 
concentration (95 per cent.) and one temperature (250° C.). 
How far these factors affect the result I will now proceed 
to aay. 

Concentration. —The range over which experiments on 
acids of various concentrations can bo carried out at a tem¬ 
perature of 250° C. is very limited, being in fact determined 
by the boiling points of the acids. With an acid below 
08 per cent. H 3 SO concentration takes place under the 
conditions of experiment described. Experiments of six 
hours' duration, carried out with acids of 92, 96, 98'2, and 
99*4 per cent. HjSO,, in which the beakers were heated in 
a specially constructed air bath and consequently were under 
identioal conditions as to temperature, led to practically 
uniform losses. 

From a strength of 92 per cent. II t S0 4 upwards, the loss 
is independent of the concentration of the acid. 

Temperature.—Several experiments have shown that up 
to 200° C. the action of 95—96 per centoiT,S0 4 on platinum 
is extremely slight, and first becomes marked at a tempera¬ 
ture of 820° C. Above this point it increases rapidly, and 
up to 280° C. appears to double itself with approximately 
each 20° rise in temperature. 


It would thus appear as if the heavy losses resulting in 
the manufacture of high-strength acid—Seheurer-Kestner 
quote* 100grains per ton for 97—98 percent. H,SOj—were 
due, not to any greater action of the concentrated acid, bat 
rather to the higher temperature necessary to attain the 
higher strength, coupled with the slower passage of the acid 
through the pan, and, arising from these factors, the oxida¬ 
tion of the greater bulk of any of tho reducing substances 
originally present. 

In connection wilb the use of gold-lined pans and pans of 
iridio-platinum, 1 may say that, working with a gold-lined 
dish, no loss could be detected in six hours, and that from a 
number of experiments made with platinum and a 10 per 
cent, iridio-platinum alloy the weights dissolved were in the 
ratio of 100 : 30. Heraus found the ratio 100 : 58 where 
the metals were heated in a pan concentrating acid in the 
works. 

Summary. 

(1) Sulphuric acid, even when pure, exerts a marked 
solvent action on platinum. The action is most rapid at 
the Sturt, and tends towards a limiting value. The quantity 
of platinum so taken up (equivalent to 3,000 grains per 1 ton) 
by a given weight of acid many times exceeds that resulting 
in practice. 

(2) Above 92 per cent. H 3 SO., tho concentration of the 
acid has little effect on the rate of action. 

(3) The rate of action is strongly influenced by tempe¬ 
rature j below 200° C. it is barely measurable, at 250° C. 
it is pronounced. 

(4) The rate of solution is influenced by certain im¬ 
purities, but remains unaffected by others, 

(а) Substances without effect on the rata are ammonium 
sulphate, ferrous and ferric sulphates, sodium chloride and 
nitrates. 

(б) Compounds which have been found to increase the 
solvent action arc sodium arsenate and platinic chloride. 

(c) Substances which check the action are carbon, arsenio 
trioxide, sulphur, and sulphurous anhydride. Nitrons acid 
wculd also appear to come in this group. These, it will be 
noted, are all of a reducing character, and it is, without 
doubt, upon this that their beneficial action depends. 

That the presence of S0 3 is beneficial has, I find, been 
proved by Seheurer-Kestner and by Hasenclever. Direct 
confirmation as to the value of reducing agents has also 
been obtained in special experiments carried out in tho 
works referred to as Works I. The abnormal loss occurring 
in this works wus, in fact, due to conditions which tended 
to preclude tho presence of reducing agents in the acid; 
and I feci I am safe in saying that the variation in the 
platinum loss in manufacturing operations generally is 
mainly due to variation in the quantity of reducing ma¬ 
terial present in the acid, and, coupled with this, the rate of 
working. 

I should also state that although my experiments show 
that nitrogen oxides are without direct influence on the 
solvent action of the acid, they are not necessarily opposed 
to the general view that such compounds are prejudicial, 
nor to the figures quoted by Seheurer-Kestner on this point. 
To my mind the influence of these nitrogen oxides is 
indirect, aud arises from their oxidation of the reducing 
substances usually present in the dearsenicated vitriol con¬ 
centrated in platinum vessels. In other words, they destroy 
the only constituents whose presenoe is beneficial. 

In conclusion I would wish to express my thanks to the 
directors of the United Alkali Company, to whom I am 
indebted for the opportunities granted in the performance 
of the work above described, and for permission to bring 
this paper before you. 
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THE PRODUCTION OF IODINE FROM NITRATE 
LIQUORS. 

BY DU. WM. NEWTON. 

Iodine was originally extracted from tfao ash of sea weeds 
called in England “ kelp,” in France “ varcc.” This 
industry is now almost moribund, and the little remaining 
trade could be killed at once if the Chili nitrate companies 
wished to do so. Howerer, apparently it pays them better 
to keep up the wholesale price of iodino to 6d. per oz., 
which just allows a small profit to the last of the kelp 
extractors. The total amount of iodine produced has 
beon during the past three years about 8,000 cwts. This 
includes a small amount from Scotland and France, but 
the bulk of it is extracted from the “ mother liquors ” (in 
Spanish “ aqua vioja ”) of the nitrate works in Chili. 

This industry, which is now practically a monopoly of 
the nitrate works, is carried out on the line of factories 
existing on the nitrate belt within 30 to 35 miles of the 
Pacific coast, and almost parallel to it. The oentre of the 
nitrate fields is about 22° South of the Equator (ste 
map, this Journal, 1900, 412). Geologically it is necessary 
to state that the coast line is one of granitic cliffs, rising 
almost perpendicularly 2,000 feet. The country between 
the coast and the nitrate fields is absolutely bare, granitic 
hills rising to 8,000 feet. This line of hills completely outs 
off from the sea the enormous plain of Tamarugal, whose 
eastern boundary is the high Andos. The nitrate deposits 
which contain the iodine lie at the inland base of the coast 
line of hills. 

For the purposes of this paper it will, perhaps, be hotter 
to first describe the practical details of the extraction of 
iodine in Chili, and at the end discuss the scientific formula; 
on which the process depends. 

The process is usually carried out under the guidance of 
a superior native called the “ chimico ” or chemist. 

Tho first proceeding is to mix impure nitrate anil fine 
coal intimately together in a moist state, 15 parts of coal 
to 85 of nitrate. This is built up into a conical-shaped 
mound, surrounded by a trench. The moistening is, of 
course, to prevent tho mass burning with explosive violence. 

When just moist enough it is set on fire and burns 
rapidly, with heavy fumes of volatile matter from the com¬ 
bustion of the coal, nitrous compounds, &e. 

When the fire is burnt out the remains consist of a crude 
carbonate of soda called “sal natron." It contains as 
impurities common salt, sulphate of soda, undecomposed 
nitrate, &c. The impure nitrate used can be obtained 
partly or entirely in two positions in the manufacture of 
nitrate. The raw material of nitrate, called “ caliche,” is 
boiled with water and mother liquor from previous opera¬ 
tions and the liquid is run out to cool in crystallising 
tanks; on its way it is sometimes allowed to stand for an 
hour in tanks called “ chulladores,” chiefly for the sus¬ 
pended common salt and other solids to deposit. After 
this liquor is run off to the crystallising tanks, the solid 
iu the chulladores is crude nitrate of varying composition 
according to the length of standing. The longer the hot 
liquor or “ caldo ” has stood in the chulladores, the greater 
is the proportion of nitrate to impurities. Impure nitrate 
is also obtained in the mother liquor wells (aqua vieja) 
after the hot liquid baa cooled for six or seven days iu the , 
crystallising tanks, from which the liquor it run off to j 
ua vieja wells or reservoirs, the lowest position of the 1 
eina. The liquor standing in these receptacles for a few ' 
days deposits further nitrate, but impregnated with salt ' 
and sulphate of soda. 1 


Nitrate from either of these two soureee is either again 
put through the same process as the raw material or used 
for making the sal natron as mentioned. 

The sal natron when made is carried up to the iodine 
house and dissolved in water to a saturated solution. Th* 
iusoluble impurities nod the excess of undissolved sal 
nutren are allowed to settle aul the mote or IMS olear 



Fig. 1.— SuLi-iiuit Ovens in Iodine House. 

liquid it run off into a second tank, from which It ia 
pumped up to a large closed iron cylinder at the top of^the 
iodine house. 

This cylindrical tank is three-quarters filled with the 
alkalino liquid. To the top of this tank is fixed a steam 
blower. The steam jet creates a partial vacuum iu the- 
cylinder, which draws sulphur dioxide from the sulphur 
furnaces through the liquid. The sulphur dioxide rises by 
au iron flue direct from the furnaces, and is delivered by a 
pipe passing below the surface of the liquid. The auction 
should be continued till the curhonute of the liquid is all 
converted into an acid sulphite of soda. 

The sulphur furnace is a plain iron oven with a chimney 
to it reaching up to the cylindrical tank above mentioned. 
The sulphur is put in on an iron plate and ignited, and the 
door closed, but aperture is given for enough air to enter 
to keep the sulphur burning slowly. ' 

When the sulphtting is supposed to be completed the 
liquor in the top tank is run down into reservoir tanka 
which stand a few feet above the level of the large 
wooden tanka iu which the treatment of the mother 
liquor for the extraction of iodine takes place. The oruoial 
part of the operation then begins. -*4 

The wooden tanks in the iodine house are about two- 
thirds filled with the mother liquor of aqua vieja from tho 
reservoir, and the sulphurous liquor is turned on. At this • 
point the chimico is working without knowing the compo¬ 
sition of his liquors. He does test his original carbonato 
of soda liquor and his sulphurous liquor with a hydrometer, 
but a hydrometer can give him hardly any information 
owing to the large amount of impurities from the ash of 
coal and impure nitrate iu the burning for sal natron. 
The three simple testa for estimating the alkali in the sal 
natron, the sulphurous acid in the liquor and the amount 
of iodate in the aqua vieja are unknown to the native 
chimico. So he proceeds to run the sulphurous liquor* 
into the aqua vieja till be hits the right point as near at. 
he can guess. 

A* the sulphurous liquor is run in to the aqua vieja the 
liquid is stirred either by wooden paddle-wheels or by air- 
forced ap through the liquid from perforated pipes at tha 
bottom of the tanks. The stirring by the sir it muyh 
quicker and more efficient, but it needs a good air-pntnu. 
worked by steam power, and it. alto carries away anbugo. 


0 




470 


JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY rApril am wos. 


iodine to make the atmosphere of the iodine house 
unbearable. 

The advantage of a quick and thorough stirring is, 
however, very valuable to the “ cbimico.” Hi* tests are 
simple but effective. He has three glasses or tumblers. 
When he has run in to the aqua vieja what he judges to be 
a fair proportion of sulphurous liquid, he dips in the tank 
and takes out some of the mixture. J u oue of the other 
tumblers he baa sulphite liquor, in the third ho has 
ordinary untouched aqua vieja. if on adding a little 
sulphite liquor to his dipping glass he gets a further 
precipitation or rather colouration of iodine, he knows the 
tank requires more sulphite liquor. 1 f on the other hand 
the contents of his dipping glass produce a colouration of 
iodine in the glass containing aqua vieja, he knows he has 
overshot the amount of sulphite liquor in the tank, and he 
proceeds to run in more aqua vieja to the wooden tank to 
equalise matters. 

Now, with a good chimieo and supposing his sulphite 
liquor is all right, the right point is easily reached. But an 
ignorant cbimico will puss from one excess to the other till 
he gets bis tank full and the process uncompleted. 

The result of the running in of the sulphite liquor is to 
precipitate the iodine. Firstly, the iodine exists as iodate 
of potash or soda in the raw material usually to not more 
than 0-02 percent. In the mother liquors the percentage 
may rise to about 0-3 of iodine; this is good iodine liqnor. 
If acid, either sulphuric acid or sulphurous acid is added to 
these liquors, iodic acid is liberated. In the presence of 
sulphurous acid or a sulphite this iodic acid can be reduced 
either entirely or in part to hydriodic acid. The object of 
the process under consideration is to reduce it in part to 
hydriodic acid. 

The proportions for the reaction are as follow :— 

3H,SO, + HlOj- 31 USD, + 111 
3Na 2 SO a + Hit), - 3Na,S(.) 4 + HI. 

The second and completing reaction is that between 
iodic acid and hydriodic ucid which react on eaoh other 
and form water and free iodine— 


5HI + 1110, - 8H 2 0 + 31,. 

The object, then, of adding sulphurous acid or a sulphite 
is to deoxidise sufficient of the iodic acid to obtain the 
proportion of hydriodic aeid which will form water and iodine 
with the remaining iodic aeid. 

The acidity of the sulphurous liquor is usually in excess 
of that necessary to liberate the iodic acid from the iodate. 

This sulphurous acid, oxidised by the reaction into 
Bulphurio acid, is neutralised by adding Bal natron liquor, 
and again well stirring by the paddle-wheels or air blower. 
The tank is then allowed to stand for some time, and the 
iodine, for the most part, sinks to the bottom. Any little 
that remains floating is removed by a calico hag at the end 
of a stick. 

During these operations the atmosphere of the iodine 
house is extremely trying, and especially when the blowers 
are going: the purple acrid fumes of iodine give a feeling 
of suffocation, and are very painful to the eyes. The men 
at work keep handkerchiefs tied round the mouth and nose. 

When the liquid (now called “aqua feble” or dilute 
mother liquor) has cleared, an outlet pipe is brought into 
use. Normally the pipe stands up in the liquid, with its 
mouth several inches above the surface of the liquor, bnt 
the pipe has a ,swivel joint, and can be bent down to the 
level of the liquid, and gradually lowered as the liquid runs 
out through it till it gets down to the level of the iodine 
layer at the bottom of the tank. 

The aqua feble thus run off runs down by gravity to 
reservoir tanks below the level of the iodine house floor s 
thence it is pumped up to the main aqua feble reservoir 
above the level of the caliche boiling tanks, into which it 
is run, to carry on the round of nitrate extraction and 
crystallisation again. 

The iodine layer at the bottom the wooden tanks is 
* «rept out through a plug-hole, and down a short wooden 
r 4faMit, into a small wooden tank, in which is a filter cloth. 
TM-tedine is here washed with water to remove nitrate and 
other saline constituents. 


Iodine is very insoluble in water—said to be 1 in 7,000 
of water—but 1 doubt if it is even this unless time is given 
for some of the iodine to form into hydriodic acid, which it 
does slowly if allowed to stand too long in contact with 
water. 

After the iodino is well washed it is put in filter cloth 
under a screw press, and the water pressed out of it, when 
it forms into cakes; these cakes are removed from the 
press, and put in the retort, which is a simple horizontal 
cast-iron cylinder, tapering at the farther side in a conical- 
shaped form, with a delivery hole of about o ins. diameter. 



Fig. 2. — Sen liming Rktoht in Iodine House. 


Against the outlet of this cylinder 8 or 10 large ordinary 
pottery drain-pipes arc luted with day. After the retort is 
filled with the iodine cakes from the press, the front is 
clamped on, and the lire underneath staiteil slow ly. 

As a rule, the iodine distills quietly and satisfactorily. 
Occasionally, however, explosions have taken place. The 
retort has been blown to pieces, and the iodine dispersed in 
n magnificent purple cloud. These explosions have been 
attributed by some to the formation of iodide of nitrogen 
from the presence of ammoniaeal salts in the iodine. This, 
however, is doubtful, as it is difficult to see where the 
j ammonia could come from. It is more likely that the 
explosions have been due to the. iodine condensing in 
i the delivery nozzle of the retort iuto a solid mass, thus 
sealing the outlet. This would be due to the bad setting of 
the retort over the tire, allowing the nozzle end to remain 
cold. The retort, when cool, cun be unclamped and charged 



Fid. 8 . — Interiob or Iodine House. Packing Iodine 
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irith fresh cakes, and the operation repeated till sufficient 
iodine is obtained in the drain-pipe condensers. 

The iodine is found condensed mostly in the first three or 
four sections of pipe, the end sections oontaimn* scarcely 
any. The last one is closed with a wooden disc. On 
opening np these pipes, the iodine is found in brilliant 
crystals almost pur^about 99 -80 per cent. The iodine is 
scraDed out from the pipes and rammed into small kegs 
containing about 1 cwbeach. The^e keg. are lightly sewn 
up in raw hide, imd the hide branded and shipped off to 

E ThCTe is an export duty on iodine from Chile of t/. 10». 
per quintal of 100 lbs., which works out about two-thirds of 

* Many ’developments in chemistry might come through 
iodine if it were cheaper. The sale of iodine is in the hand 
of an English trust; if it were an American enterprise some 
percentage of the enormous profits would be used in 
attempts and experiments to develop new outlets for iodine. 
The English trust has only one idea for keeping up their 
large profits, that is by restricting the output ' bey do uot 
care how much iodine is lost to the world in unextracted 
aqua vieja as long as they can keep the price up 6rf. per oz. 
40 /. per quintal, or nearly 900/. per ton. 

Discussion. 

Dr K Mkssf.l was inclined to believe that the explosions 
referred to were due to iodide of nitrogen, the ammonia 
required for the formation of which might result from the 
coal used in the production of the carbonate of soda or 
from the reduction of the nitrate when preparing the 
sulphide solution. The high atomic weight of iodine was 
against its technical application except for special purposes. 

Dr Dvokkovitz remarked that iodine might be largely 
used to remove sulphur compounds from crude petroleum, 
in which, whilst oxidising the sulphur compounds, it ex¬ 
ercised little effect on the hydrocarbons. If it were pos¬ 
sible to secure iodine at a reasonable price the petroleum 
industry would absorb a considerable quantity. There was 
no question about iodine ucting as a most powerful disin¬ 
fectant, and It would be used on a much larger scale if the 
price of it were reduced. He remembered that in 1877-8 
! flusso-Turkish War) he had under his care the disinfecting 
■of the Erin cess of t Mdenburg's Hospital. He used a dilute 
.alcoholic solution of iodine with most satisfactory resalts 
in comparison with permanganate of potash, chlorine, and 
other disinfectants. When Americans fonnetl trusts they 
did it for the purpose of increasing production and 
selling the goods at a reasonable price. English trusts 
generally restricted the production, and tried to make profit 
by putting a prohibitive price on the goods manufactured 
iby them. In England coinbit.ation was, as a rule, addended 
with reduction of profits, whilst in America it was tho 
T6V6r8€- 

Mr. Rowland Habt said he was interested iu the 
.iodine industry, and pointed out that their great difficulty was 
to find some fresh use for that element. A certain amount 
would always be used in medicine, and when the price 
dropped the demand for that purpose would not increase 
very much. It was desirable to find some application in 
the arts where It could be used, not by the ounce, but by 
the pound or cwt. The author had pointed out that the 
whole of this industry was in the hands of a trust. That 
was so, but there was more than sufficient iodine to meet the 
demands. Although the nitrate manufacturers could easily 
.make iodine, it was more expensive than making nitrate, 
and of course their chief aim was to make nitrate cheaply. 
Iodine attacked screws and brass work and the machinery 
where it was made, and that was sc important point, if 
the price were brought down to, say, id. nn ounce, the 
question was, how much more could be sold. They pro¬ 
bably knew that until a few years ago it was 9<f. per ounoe, 
but at that price there was competition from Scotland and 
Japan, and even now Japan was turning out a large 
quantity of iodine. If the price went down to 4d, no more 
would be sold, because there was not the use for it. Those 
-Who produced iodine would be onlv too pleased if the Society 
eonld suggest a new outlet for it ; and if a new field were 
Jbnnd for ft, the price would come down. 


Dr. O. J. Stkinhaut said he believed that in Germany 
tho mother liquor from StassAirt salts was treated by the 
electrolytic method, and possibly a similar process would 
be cheaper than the cumbersome sulphurous sold method 
which had been described. The manufacture earned on in 
South America was very crude. If the price of iodine 
were reduced, no doubt wider use could be made of it. 
There was chlorine and bromine—and why not iodine ? 

_for gold extraction. Surely in Squth America, with all 

its gold mines, there might be an opening. The price, 
however, would have to come down very much to compete 
with chlorine, which was still largely used lor certain 
classes of gold ores. W ho, for instance, would have 
thought that cyanide, which was a comparatively expensive 
salt when the cyanide gold-extraction process was nvst put 
into use, would have been so extensively employed ? 

Mr. Blount thought the kernel of the matter had been 
put by the last speaker but oue. The trouble with iodine 
was that there was no use for it. For any electrolytic 
process it would he precisely on all fours with other pro¬ 
cesses, as the value of the product was measured by the 
use which could lie made of it. 

Mr. Kynaston said he did not know whether members 
were aware of the large consumption of iodine in the 
extraction of silver from copper liquor. The process began 
with pyrites, of which there win treated in this country 
some lmlf-million tons containing about otic ounce of silver 
and about five grains of go d per ton. The burnt ore from 
that pyrites was calcined with c innnoti salt, and chloride of 
copper was produced The cupreous solution, obtained by 
leaching with water, containing also the silver and the gold, 
was precipitated by iodide. The silver and gold precipitate 
so obtained by treatment with zinc yielded soluble iodide of 
zinc; the iodine was recovered aad used over again for 
precipitating more silver. Notwithstanding the recovery 
of the iodine, the cost was something like id. or id. per ton 
of burnt ote. Of course, in the past, when silver was worth 
is. an ounce, things were very different; now the price was 
about 2#., and a cost of id. or id. for iodine per ton of 
ore treated was a serious charge. There was probably a 
great field for the extension of the use of iodine in sepa¬ 
rating silver in minute quantities from weak copper liquors. 

The Chairman said, with regard to the solubility of the 
iodine in water, that it was not water they were dealing 
with in this case, hut a very strong saline solution, in which 
possibly iodine might be less soluble than in water. With 
regard to the explosion, he was inclined to agree with what 
Dr. Messel said Ammonia might result from the coal nsed. 
If they were as careless about the quality of the coal they 
used as they were about the nitrate, the impure carbonate 
obtained might contain ammonia too. Had Dr. Newton 
ever found traces of nitrate of ammonia in the Caliche ? On 
the other side of the Andes, he had occasion to test nitrate 
of sods, and found strong traces of nitrate of ammonia in it. 
With regard to the uses of iodine, the extraction of the 
precious metals seemed to be the chief outlet suggested at 
present. From the remarks which had been made, the great 
obstacle seemed io be that the iodine manufacturers wanted 
too much gold for it, whilst the other people wanted it cheap 
in order to get more gold. But if the producers were to let 
it be generally known that they could supply it iu a definite 
quantity at a low price, he believed an outlet might be 
found, but it would not do to rely on the medical uses. 
There were so many substitutes in that directiou that it was 
not at all surprising, even if the price went down consi¬ 
derably, if it were still supplanted by other materials. In 
the ease of surgical operations, he himself had introduced 
another material which acted in a totally different way and, 
he was told, was more efficient. The original plan was to 
use iodoform dressings, put on from day to day, which 
excluded germs from the air, and the strong smell or the 
iodoform was partly, he understood, the cause of Its 
efficiency. The modern method was to take a transparent 
film and cement it down on eaoh side of the wound, excluding 
air and consequently germs completely. That remained On 
until the wound healed. The surgeon could see thronj 
going on underneath, and if tiler® wa® ai] 
irritation or anything requiring removal,* was *, 
only from the part in question and not from tWJ#. A 
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discharge tube was pot in, and there was no infection 
possible, and the wound was completely healed up. There 
wan no odour and no removal of the dressings, which itself 
irritated wounded surfaces. If they could only hear from 
the iodine manufacturers that it could be obtained cheaply, 
there might be openings found for it, and that Society was 
particularly one which would be capable of finding such 
openings. He hoped the time was not far distant when 
they would hear that it could be produced at 3d. per ounce 
or even a lower price. It certainly would be better than 
throwing it away. 

Dr. W», Newton, in reply, said that Mr. Hart had 
referred to its being rather more expensive to make nitrate 
when iodine was also being extracted. That might be true, 
but there was another point to be remembered:—Some of 
the caliche or raw nitrate contained perchlorate of potash 
in small quantities, but even in small quantities perchlorate 
was very deleterious in the nitrate for agricultural purposes. 
In extracting iodine, in the process the perchlorate was 
reduced to harmless chloride. Another point raised was 
that there were no other outlets at all for iodine. That 
was a very bold statement, especially for a scientific body 
to make. It was suggested that there were no means of 
utilising iodine except as at present ; but that was a 
retrograde idea altogether. He said distinctly that if it 
were an American trust, a part of the enormous profits, 
which they acknowledged they were making (if it were 
only 5 per cent.), should be used in endeavouring to find 
new outlets for the product. At present the rich iodine 
trust only stated : “ If you will find an outlet we will deal 
with you i’’ which he thought was putting the cart before 
the horse. It was for them to employ people to find some 
further outlets, and so see what could be done if all the 
iodine available were produced for the market. The trust 
ought to put it before the scientific world properly; if not, 
their time would soon come to an end, because the Chilian 
Government would not stand their waste of iodine muoh 
longer. There were other sources which would bo found, 
and if they neglected their opportunity now, they would go 
to the wall soouer than they imagined. 

COFFIGNIER’S PRUSSIAN BLUE REACTION: 

A FURTHER MODIFICATION. AND 
A POSSIBLE APPLICATION. 

BT WATSON SMITH. 

Wyrouboff recorded the fact, in 1876, that Prussian blue is 
soluble in strong hydrochloric acid on heating, (Ann. Cbim. 
Phys., 1876,8, [6], 472). But Coffiguier (Bull. Soc. Chim., 
27 , [is], 696) adds a further very interesting observation, 
viz., that the solubility of Prussian blue is considerably 
augmented by the addition of about an equal volume of au 
alcohol of the aliphatic series, for example, ethylic, piopylic, 
iso-butylic, or amylic alcohol. However, “ solubility ” would 
appear to be a questionable term to use here, since in dis¬ 
solving, the Prussian blue loses its colour, yielding a light 
yellow clear liquid, from which, on addition of a little water, 
Prussian blue is at once re-precipitated. Wyrouboff 
(Bulk Soo. Chim., 27 , [16—19], 941) suggests as a 
possibility, that the loss of blue colour is due to the forma¬ 
tion of a colourless hydrochloride of ferrocysnide of iron. 
Abstracts of these two papers will be found in this Journal, 
1902, 1032 and 1387. 

Cofflgnier points out, further, that whereas hydrochloric 
acid alone, strong and hot, will only “ dissolve ” about 
2 grms. per litre of Prussian blue, to give a permanent 
solution, that on repeating the attempt with the addition of 
an equal volume of ethylic alcohol, a " solution ” is 
obtained of about 3 grms. per litre, permanent for about 
two days, when a deposit begins to form. A very small 
quantity of lead chloride will increase the solvent action of 
the acid and ethylic alcohol. Propylic, iso-butylic, and 
amylic alcohols, with hydrochloric acid, effect a much 
greater “ solution ” (as muoh as Jtti grms. per litre of 
Prussian blue being dissolved). ' 

.After Atying these reactions, I found that there was, as 
OlptaaieF shows, much greater “ solvent ” action when the 
higFfk alcohols were used, than when ethylio alcohol Is 
employed, and with metbylio alcohol the action is still 


feebler. But 1 further observed that there appear* to be 
! distinct advance for each step in the aliphatio series, as 1 
{ shall presently demonstrate. 

It next occurred to me to try the action of the aliphatio 
series of organic acids, in conjunction with hydrochlorio 
acid under similar conditions at to temperature, this being 
an entirely new observation. I found that a similar action- 
occurs, for on substituting for equal volumes of methylie,. 
ethylic, propylic, isobutylic, and amylic alcohols, similar 
volumes of formic, acetic, propionic, and butyric acids, I> 
observed an increasing degree of solvent action, as the steps- 
of the series were ascended. This 1 will also demonstrate. 

It now occurred to me, that if the addition of either an 
aliphatio alcohol or acid thus promotes the pecaliar quasi 
“ solution referred to,” in the presence of strong hydro¬ 
chloric acid, it would amount to nearly the same thing, if 
an aliphatic ester, say, amyl acetate, were employed. This 
anticipation was fully verified. ( Experiments shown.) 

Returning to the alcohols and their co-operative action 
with hydrochloric acid, the following comparative trials of 
“ solubility ” were made, and with the results given. A ■ 
quantity of Prussian blue was mixed with strong hydro¬ 
chloric acid to a thin paste, and poured into a burette 
i standing on foot. Of this thin paste, after shaking up well, 
5 c.c. were taken for each experiment, and, after heating 
nearly to ebullition, the volume of aliphatic alcohol 
observed which was just required to clear the liquid, 
yielding a yellowish solution. 

Thus, 2 c.c. of amylic alcohol were required, but at the 
same time miscibility was not perfect, since after a short 
period of standing a layer formed of a dark reddish brown 
colour, on the top of the light yellowish solution. This,, 
separation indicates, 1 take it, only partial contact, and 
doubtless diminished action in consequence. Isobutylic 
alcohol was next tried, and of this only 1 c.c. was required, 
but solution here was perfect. Of propyl alcohol, 2 - 5 c.c. 
were required, whilst of ethyl alcohol 8 c.c. were insufficient, 
and a further addition of 2 c.c. of strong hydrochloric were 
necessary, to effect the “ solution ” and change. 

Of methyl alcohol, 8 c.c. were insufficient, and S c.o. 
more hydrochloric acid were additionally required. 

W ith regard to the relative action of the aliphatic acids •_ 
Of butyric acid 0'7 c.c. was required for the same thin 
paste of Prussian blue and hydrochloric acid. Propionic 
acid, 0-8 c.c., acetic acid, fully 1 c.c., whilst of formic 
acid, 8 c.c. were insufficient, and 12 c.c. additionally of 
hydrochloric acid were required. 

Of amyl acetate, 1*5 c.c. was required, and a layer of 
reddish-brown colour was formed after standing. 

Now, seeing that on heating such a strongly acid liquid 
as this mixture of Prussian blue with hydrochloric acid, 
along with amyl acetate, considerable decomposition of 
the acetate must take place, amyl chloride being formed and 
acetic acid being set free, it struck me as probable that 
a solution in which the hydrochloric acid was in part 
replaced by acetic acid and in part diluted by that weaker 
acid, cotton might stand the treatment with such a liquid 
without perceptible damage. This surmise was confirmed, 
and 1 found that I could readily and permanently dye 
cotton, by immersion in this colourless acid “ solution ” of 
Prussian blue, followed by a further immersion in water. 
On dipping and rinsing in water the Prussian blue became 
precipitated in the fibre of the oloth and the latter 
permanently dyed. 

I have dyed some silk in a similar manner. This is one 
of the few cases in which water may be said to act both as- 
a mordant and as a washing agent simultaneously. 

Having proceeded thus far I commend the whole subject 
to the further investigation of those who have more time- 
for an interesting scientific inqnirv than I have. 

Disodssion. 

Mr. Grant Hoofer said that in connection with tie- 
very interesting subject Mr. Watson Smith had brought- 
before them, it might be worth while recalling the common 
experience that the solubL'. ty of Prussian blue in ordinary 
ethylic ether appeared to be appreciably increased by the 
co-solution of a glyceride. When extracting the oil from 
a Brunswick green paint by ether it was usually founds 
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that a considerable proportion of the Prussian bine also 
■dissolved, bat if petroleum ether were substituted there was 
■no solution of the blue pigment. It was true, however, 
that in such a solution as he referred to there was no such 
■deeolorisation or decomposition of the Prussian blue as they 
had Just been shown, with the immediate restoration of the 
•colour on the addition of a drop of water. 
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THE MANUFACTURE OF SULPHURIC ACID 
BY THE CHAMBER PROCESS. 

1IV H. HART ANI> l.. 11. BU1.F.T. 

In the following notes we describe a modification in the 
•chamber process which has been worked regularly now for 
over a year, and kept under observation during the whole 
■of the period. 

The structural addition which we are about to refer to 
was originally adopted with the idea not so much that it 
•would increase the capacity of the plant, but rather that it 
would have the effect of steadying the process, and of 
reducing the fluctuation!; to which all chambers are more 
or less subject. It has achieved, however, much more 
than had been anticipated, and we place this contribution 
before the Society as a record, which we hope will not bo 
without interest in regard to the sulphuric acid process. 
The plant referred to throughout is a set of three 
■chambers, haviug a total capacity of 178,000 cub. ft., the 
dimensions being:— 

First eliamber, 105 ft. by 30 ft.; second chamber, 
69 ft. by 80 ft. ; third chamber, 11 ft. by 30 ft. ; 
and in each case the height of the chambers is 29 feet. 
The set has been in operation for soveral years, and was 
•found capable of dealing with from 7 to 8 tous of 50 
per cent, ore per day, though when the charge reached the 
higher limit, considerable attention was necessary. The 
average percentage of nitre over a period of 67 weeks 
previous to the addition of the towers and trunk was 8-5, 
hut since the installation of these (68 weeks) with much 
larger charges, the average consumption of nitre is easily 
kept below 2 • 5 per cent. 

Description of the Addition to the Plant. 

Between the first and second chambers was fitted (1) a 
tower 10 ft. high and 4 ft. by 5 ft. in section, through which 
there pass vertically 2a tubes or columns open to the air as 
shown in the diagram 

Each column is 4 ins. in diameter and constructed of 
} in. lead, the walls of the tower being of somewhat thicker 


Fio. 1. 



lead. The exit gases from the end of the first chamber are 
led to the top of this tower and pass downwards and thus 
in the opposite direction to the iuduoed currents of air 
wbieh rise through tbe eolumns. The importance of this 
method of leading the gases must bn insisted upon as well 
as the provision that the gases must be drawn off from the 
middle of the ohamber wall. The main operation in this 
tower is, as we (hall see, that of scrubbing out the sulphuric 

Fio. 2.—Pi. ax. 
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acid mist, a considerable amount of which is condense 1 and 
run off by a pipe at the base of ihe tower. Notwithstmdiug 
the heat set free by this condensation there is, how jver, in 
this tower, a marked reduction in the temperatun of the 
gases. 

(2) A lead trank 2 ft. square in section and 40 ft. long, 
which carries the gases from tho base of this tower to the 
top of a second tower, rising thus about 10 ft. in its course. 

This trunk is also perforated with vertical air columns 98 
in number evenly distributed throughout its whole length. 

(3) A second tower similar in all respects to tbe first, 
down which tho gases pass before delivery into the second 
chamber. 

Effect upon the Chamber Gases. — An examination of 
these additions to the chambers and of the continuous records 
show that though the internal area of the towers and 
trunk is only about , of that of tho chambers they bring 
about the condensation of 5 per cent, of the whole of 
the acid produced, they cool down the whole of tbe 
gases nearly 40“ C., and enable a charge of 60 per oent, 
greater to be worked with perfect ease, i.e., they seenrs an 
increase of 60 per cent, in tbe output of acid. These re nits 
are so extraordinary that it seemed to us a matter of interest 
to examine by means of tests, and by determinations of the 
heat concerned what was really going on in this plant, aud v 
how far the change might be attributable to mere cooling, 
or to the perfect admixture of gases or how far even acid 
was being formed in tbe apparatus itself. It will be evident 
at once that in passing through the towers and trunk the 
velocity with which the gases must travel is not only con ■ 
sid jrable, but varies in different parts of the system, and 
that owing to this and to the presence of the tubes, especially 
those in the trunk which ruu transversely to the flow of the 
gases, a very thorough admixture of the gases must ensue. 

It might be held, of course, that the obstructions so presented, 
and tbe forcing of the gases downwards would uuduly impede 
the gases in their passage, but a further consideration of the 
problem presented will show that this is not so. In addition 
to the continuous observations of temperature at various 
points in the series, and of the amount and strength of acid 
condensed, &c., we have recently mafic a number of special 
tests in order to form some estimate of the amount of heat 
dissipated in passing through the towers and trank, and in 
order further to ascertain whether owing to greatly increased 
surface any considerable formation of acid goes on in this 
part of the plant 

Determinations were made of the amount of SO. and 
oxygen, and of the acidity at the entrance and exit of each 
of the towers. The charge that was being worked daring 
tbe period over which tbe experiments extended was 
10 -2 tons per day. The particular results relating to the 
analytical determinations need not be referred to in” detail,, 
since, though there were of count variations from time to- 
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time, thqte were inconsiderable, end the conclusion to which 
they point cannot be in doubt. The average amount* were 
at followsHO., in grain* per ob. ft. at entrance of first 
tower, 2:1 • 2 j at exit of first tower, 2*'7 ; at exit of second 
tower, 25*0. Acidity as grains of SO ; , per cb. ft. at 
entrance of first tower, 30 • fi; at exit of second tower, 27 • 4. 

It will be teen by thete numbers, taken in relation to the 
further determinations given later on, that the essential 
function of the towers and trunks is the condensation of the 
suspended acid mist, and that the amount of acid actually 
formed in pasting throngh the apparatus is not considerable. 

In thl* connection it may be added that the prevailing 
condition* are of a reducing nature. 

The rapid cooling of the gases, the precipitation of weak 
acid consequent thereupon, and the increasing relative 
i volume of SO„ all tend towards a liberation of nitrous acid 
and support the contention of Sorel (this Journal, 1890, 
175) that this liberation of nitrous acid is the main change 
occurring during the passage of gates along connecting 
■ pipes. It is further to be remarked that the aoid thrown 
down in the towers is almost free from nitrous acid and 
gives no reaction except on the addition of the most sensitive 
reagents. 

The advantages already apparent as arising from the 
presence of the towers are indeed : 

(1) The effectual mixing of the gases. 

(2) The removal of a large amount of a diluting agent 
in the form of sulphuric acid mist which interferes with the 
progress of the reaction. 

(3) The liberation of nitrous gases and their presenta¬ 
tion in a form advantageous to fhrther activity. 

We shoeld therefore expect that when the gases pass 
from the exit of the second tower into the second chamber 
chemical action would be renewed, and this view is also 
aupported by the fact that a considerable rise of temperature 
takes place on their entry into that chamber which often 
amounts to over 2<i° F., and is greater when the charge 
being worked is Vnirger. Doubtless this is an important 
factor in regard to the increased output of acid consequent 
on the addition of these towers and implies that the second 
obamber (and even the third) performs an increased duty , 
in the total production. 

With the object of further confirming the conclusions j 
arrived at, and of arriving, at a definite measure of the 
work performed, we now devoted our attention to the heat 
actually dissipated by the plant. This could be measured 
in two ways: (1) liy estimating the amount of the gases 
passing through the towers, the extent to which they were 1 
cooled, and the heat resulting from condensation and cooling | 
of the sulphuric acid mist; or (2) by estimating the heat j 
, transmitted and radiated into the surrounding air from the ! 
surfaces of the tubes, &e. By balancing these two accounts : 
against one another it would then be possible to ascertain 
how far the view that the essential function of the towers is | 
that of acting as condensers or scrubbers should be con¬ 
firmed, for, whilst the heat of formation of sulphuric acid 
in the chambers on working condition is nearly 1,000,000 
great calories per ton of ore burnt, that due to condensation | 
and cooling is about one-fifth of this. Hence, if any large | 
amount of acid were actually formed in the towers, this j 
would become evident from the temperature records. 

The Heal of Cooliny of the Gaset.— The composition of I 
the gases entering the chambers is liable, of course, to slight I 
variations, but was estimated as:—SO, 8-5 per cent, by j 
volumei O 9-5 per cent, by volume; N 82-0 per cent, 
by volume, expressed as dry gas and neglecting the oxides 
of nitrogen, which would hardly affect the result. The 
work performed by the Glover tower is also left out of 
account, for, as we are not specially dealing with what 
tak< s place in the first chamber, it is not material to the 
question under consideration. 

The volume of the (dry) gases estimated from this, 
and in relation to the charge worked, was found to be 
1,450,000 cb. ft., or 41’,200 cb. m. per day. 

By the time the gases had reoehed thread of the first 
chamber, the SO, had fallen to * per eeiit. by volume, and 
the oxygen 6 per cent, reducing the volume of the gas 
to 87,100 cb. m. Assuming these geee* to be saturated 
with moisture, and making due allowance for temperature. 


we are able to ascertain the volume they would occupy a» 
they pats into the first tower. In doing so it is to be borne 
in mind that the vapour tension of the moisture in such- 
gates is much lower than that of water vapour, depending 
on the presence of sulphuric acid in suspension. I he 
actual vapour tension is calculated from tha result* of 
experments made by ltegnault and stated in the following 
table - 


Specific Gravity of 

Twaddell Degrees 

Vapour Tension in 
Relation to Water 

Condensing Arid. 

(Approximate). 

as Unity. 

1*2- 

u 

0‘*i 

1*2 Ml 

50 

0-70 

1*288 

,>n 

o-oa 

1-341 


0-40 

1-419 

84 

0*33 

1-475 

95 

0“21 

T5 47 

110 

0*13 

1-05 L 

i:w 

o-oo 

We have then for the volume of the moist gas 


VX7MX (27:1 + t) 
v - d>-s) x m 

where 0 - volume of dry gas at 0 C. and 760 mm. pressure. 
t -» temperature of moist gas. 

1‘ - pressure „ 

s =* vapour teusion „ 

The mass of the moisture and acid suspended by this gas- 
at its entry to the towers may, assuming it to be saturated,, 
lie approximately calculated as equal to 

a * 1 ’ a * 2T3 i- t * 7lto) 


The volume occupied by the moist gas passing into the- 
chambers (neglecting the Glover tower) thus works out to 
approximately 55,600 cb. in., that is about 11 times the 
chamber content for a charge of 10'2 tons of 50 per cent.. 
ore. This is about 15’6 cb. ft. of chamber space per lb. of 
sulphur per 2t hours. Lunge quotes 8’9 times chamber 
content for a consumption equal to 20 cb. ft. of chamber 
space per lb. of sulphur per 24 hours. 

It may be here added as will he seen from the tables 
below that the chambers fitted with towers worked quite 
smoothly at 12-7 cb. ft. per lb. of sulphur, i.e., a charge of 
12’6 tons of ore. 

The volume occupied by the gas which passed iuto the 
towers averages 50,000 cb. m. tor the 10*2 ton charge. 
The total mass of water carried down with the acid per day 
in the first chamber in combination and by dilution amount* 
to nearly 10,000 kilos. 

The following table shows a record of the temperatures 
observed and other details over a continuous period during 
the past month. It will be noticed that the charge has 
been varied several times, and it may be added that from 
the 5th up to the 12th February an additional 12 pyrites 
kilns were connected up to the chambers, 24 kilns having 
been usually employed. Xotwithstanding such a trying 
ordeal the working of the chambers was unaffected and the. 
nitre and exits were both very low, the latter being usually 
slightly over 1 grain SO : , per cb. ft., and never exceeding 
1 - 9 grain : — 


Bate. 


Feb. S.... 

„ 6 .... 

.. 7.... 

„ #.... 

„ 10 .... 

„ 11 .... ; 
» 12 .... 

„ 1 
„ is.... ; 
» in.•.. ; 

: il:::: i 


Charge 
i in 
. Tons. 

Temperature 
at Entry of 
1st Tower. 

i 

Temperature, vitiv. 
at Entry ot : ,, ac H 
2nd Tow er. | " aea - 

1 

Per Cent. 
Nitre on 
8ulp!iur. 

_ 

1 

1 

0 Jj « 

0 F . 

1 

j 1A>. 


, 11-7 

153 

90 

295 

2-25- 

: 11*7 

147 

84 

i 295 

2-28 

11*7 

152 

88 

j 275 

2 * 09 * 

12*0 

108 

95 

305 

2-27 

12*6 

162 

98 

305 

2 ’ 10 . 

12‘6 

162 

93 

j 303 

216 

12’6 

170 

100 

1 295 

8 * 09 ’ 

10*8 

173 

106 

i 283 

2'36 

10*8 

164 

97 

265 

2*19 

10*2 

179 

100 

j CAS 

2 * 2 i 

10-2 

10*2 

168 

173 

102 

98 

! 233 

j 235 

! . 

2*06 

2-03 
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lu order to estimate the cooling effect of the plant the 
temperature waa taken (1) at the entrance of the first tower, , 
average, 76°'2 C. i (2) at the exit from first tower, average, 
88 a 't) C.; (S) at the entrance of the second tower, average, 
43' * 4 C. i (4) at the exit from second tower, average, 
36°-6C. 

The mats of the gases entering the flret tower daily was . 
estimated at 55,000 kilos., and taking the specific heat as 
O'34, we have a measure of the amount of heat that must 
be dissipated in cooling through one degree centigrade, viz., 
in great calories— 


(’ooling effect in first to-.ver... 1 i7.s4U 

„ m trunk.283,120 

„ in second tower. 89,340 

Total.322.300 


In consideration of the fact that a reduction of about 
1,000 kilos, takes place in the mass of the gases during 
their pa-sage, 517,000 may be taken as the net result. It 
is evident that, the truuk is a most efficient cooling agent, 
but it must be remembered that whilst its content is some¬ 
what smaller than that of one of the towers, its surface is 
relatively nearly one third greater, and also that u large 
amount of condensatiun takes place in the first tower, with 
the evolution of much beat. 

The lowness of the result in the second tower is due to 
the smaller difference between the temperature within it as 
compared with the outside air, being less tlmn half that 
which prevails in the first tower. 

Heat of Condensation of Acid. —The muss of sulphuric 
acid mist present in the gases at their eutry to the towers 
and at the various points in the circuit may be approxi¬ 
mately measured from the data on the assumption that 
they are in a saturated condition. Such an estimate shows 
that at their entry there is between 2,500 and 3,000 kilos, per 
day of such acid vapours held up, whereas the resultB of 
analysis of the gases shows that, owing evidently to the 
presence of excess of steam, the actual amount present is 
about 7,000 kilos. The concentration of acid scrubbed out 
by the towers varies, according to the prevailing conditions, 
between 90° and 120'Twaddoll, audits amount is usually 
about 1,000 kilos., one-tenth of which approximately con¬ 
denses in the second tower. This vapour is evidently 
curried along by the gases in minute vesicles and all the 
evidence we have gathered leads to the conclusion that the 
chemical union of the constituents of sulphuric acid is i 
already practically complete, and that any heat evolved is 
due to the condensation of the reudy formed acid, which in | 
presence of sufficient water yields acid of the strength 
already mentioned. 

A continuous series of observations showed that the 
amount of U s S() 4 present in the condensate from the first 
tower and trunk varied between 470 and 500 kilos., and 
that from the second tower varied between 50 to 79 kilos. 

The average was 520 kilos, in tower and trunk and 
59 kilos, in second tower. 

Taking into account the specific gravity of these acids, ] 
and calculating the amount of heat due to the dilution with 
water, we obtain by Thomson’s formula— 

Q = ,r+ l PS 18 calories, 

where n is the number of molecules of water present, we 
estimate that in the first tower and truuk (chiefly in the 
tower) the heat evolved daring the condensation is approxi¬ 
mately 57,200 great calories, and for the second tower 
6,500 calories. The temperature of the condensate is about 
83° Itelow the mean temperature of the towers, and this 
involves the dissipation of 13,800 calories in the first tower 


— 


First Tower i 
aud Trunk. 1 

1 

Scconil 

Towf-r. 

Cooling gases. 


429,000 1 

57,200 i 

13,800 

88,500 

0,600 

1,000 

Cooling condensed acid. 


MO,000 ; 90,600 


and trunk, and about 1,600 calories in the second tower. 
The heat that is to be dissipated under these heads is 
summarised in the foregoing table. 

We have thus as a measure of the total heat dissipated 
596,600 great calories. 

Heat carried off by Air. -The rule of passage of air . 
through the columns and the increase of temperature were 
both measured. The velocity of the air current passing 
np the columns in the first tower was usually 7 to 8 ft. 
per second, and the increuteat in its temperature at times 
amounted to 15’ €. though it was usually lietweeu this and 
12’ C. Below wo give a typical ami average statement 
of the determinations. 

Temperature of Gases in Towers, fe. 


First tower :— °0. 

Hatty. 68*5 

Kxit. (It'O 

Second tower: 

Kntiy. 

Exit. .33*0 


Acid from first tower amt trunk.._ son kilos,at 108' Tw. 

Seetmd tower. 125 kilos, txt lit' Tw. 


Air Records at Exits of Columns. 


Volumes in- 
T.-n,I n’r i 11 rrs. Cb. Ft. per 

Minute. 


1 (’. 

First tower. 2:1'.', t.lHO 

Trunk. »'5 1.800 

Second tower. tint 800 


The temperature of the surrounding air was It> • 5® 0. 
The amount of heat carried off by the air passing np the 
tubes was thus measured, and with the addition of that 
emitted from the surfaces of the chamber and trunk as 
estimated by l’eclet’s formula' the value corresponding to 
the measures already quoted for cooling, ,tc , worked out to 
549,000 kilos. The heat evolved in the towers at any rate 
with such a charge is therefore very nearly in correspond¬ 
ence with that calculated on the assumption we have made. 
Clearly the efficiency of the towers and trunk is due largely 
to the surface presented to the cool outer atr, and it is 
worthy of note that the surface in relation to volume is 85 
times greater than that offered by the walls of the chambers, 
whilst the actual volume of free space is 490 cb. ft. or about 
part of the whole space in the chambers. The time 
occupied by any portion of the gas in traversing the towers 
and trunk must be less thau half a minute, the velocity in 
the trunk being between 5 aud 6 ft. per second. 

lti the Journal of the Society for 1899, page 459, appears 
a paper by 1’. 8. Gilchrist, read before the New York 
Section in which there is described an arrangement of 
t abes with the object of cooling the gases, but in his system 
the tubes are of much smaller diameter. There are nearly 
300 tubes in each tower, ami two towers are placed between 
each chamber (except the last where one is used). The 
friction of coarse in this case must be very great, and 
assistance is necessary to promote the requisite draught. 

No information is given as to the exits, and this would be 
of interest in view of the fact that the temperatures in the 
first chamber as well as the last is some 30° to 40° F. 
higher than that which prevails in uormul chambers, whilst 
the oxygen varies between 3 and G per cent. The nitreis 
also very high and is nearly double that employed in well- 
managed chambers. 

On the olbtr hand, after the intoduction of these very_ 
i simple towers the charge worked has been increased 60 per 
cent., whilst the nitre has lieen brought down from 
. 8'5 per cent, to almost 2'0 per cent., and at the same time 
I there is no interference with draught, and the chamber* 
have been so steadied in their working that lest attention 
i is required than formerly. Whether the limit of working 
charge has been reached we cannot say at present, Wit 
judging from the results given and frdm the fact that the 
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temperaJCe of the first chamber waa well within Bafe con¬ 
ditions, we have no reason to doubt that still higher 
charges might be worked without impairing the life of the 
chambers. 

. The use of fans for hastening the progress of the gases 
through the towers or for promoting mixture, and of con¬ 
densing surfaces of glass or lead, and the details relating 
to the “ plate towers ” of I,unire are given in one or other of 
the following papers :—Maclear (this Journal, 1884, 228) ; 
Lunge and Naef (this Journal, 1884, 33) j Schertel (this 
Journal, 1889, 283) ; and finally there 6is much interest in 
the paper by Sore) (this Journal, 1890, 175). We quote 
these for the convenience of reference of those members 
■who may be desirous of examining what has been achieved 
by such modifications in plant, in conclusion it may be 
•nay be added that the action of the towers accommodates 
itself to the charge that is being worked for witli higher 
charges, the temperatures are higher, the amount of cooling 
greater, and the velocity of the air currents is increased, 
whilst with lower charges the reverse is the case. 

Discussion. 

Mr. It. 1’oiiHEs Caim-bxtbh said that lie had had the 
opportunity o* seeing the plant described by Dr. Hailey and 
Mr. Hart, as well as of hearing of its working from the date 
of its inception, and all that he had both seen and heard 
had increased his interest in the paper. The subject was 
oo new one to the Manchester Section, as in December 
1894, when he was chairman of the section, he had been 
instrumental in securing a paper from Mr. PetcrS. Gilchrist, 

, . on the introduction of pipe columns in the Southern States 
*s of the United States of America, where temperature con¬ 
ditions differed widely from those prevailing in Great 
JWJain (this Journal, 1894, 1150). Later, in 1899, 
Mqaprs. Gilchrist and flacker read a paper before the New 
York,Section, detailing further progress with the working 
oLjSth towers with which their names were connected (this 
Joiwnalr 1899, 459). It was interesting to compare the 
ratios of tower to chamber space in both these systems. It 
would be noted that Gilchrist and Hacker also applied the 
system of having short chambers, and more of them, the 
towers intervening. It had always seemed to him that the 
theory of the second half of every chamber doing but 
little work, was one that could not be driven too hard, as 
its logical conclusion would be two sheets of lead in close 
approximation. Gilchrist and Hacker had adopted what 
seemed reasonable dimensions for testing this theory, the 
lengths of these five chambers in example quoted, 1899, 
being 50 ft., 60 ft., 50 ft., 50 ft., and 40 ft., width aud 
height uniform, 30 ft. x 21 ft. In the case of the ebumber 
•working, and its added towers, which was the subject of 
Messrs. Dailey and Hart's towers, the width and height of 
■chambers were also uniform; but No. 1 exceeded iD length 
ihe sum of that of Nos. 2 and 3. The figures given 
to him by Mr. Hart were : No. 1, 105 ft.; No. 2, 54 ft.; 
No. a, 41 1 ft. 

In the absence of direct measurement of acid made 
in the three chambers (which would have been of material 
assistance in discovering the effect realised by addition 
of the towers) especially of that made in Nos. 2 and 3, 
under.both sets of conditions, and with the three rates of 
working mentioned in the paper, he had applied the method 
detailed in- Dr. Hurter's paper, read before the Liverpool 
Section of the Society in 1882, entitled “ A Dynamic Theory 
Of Sulphuric Aeid Manufacture,” where Dr. Harter showed 
good grounds for the belief suggested by theory, that the 
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reduction in sulphurous aeid takes place in geometric ratio, 
the figures of practical working obtained by Mr. Mactean 
going some way to justify the truth (within limits) of the 
contention there advanced. Making a diagram aud curve 
as indicated by Dr. Harter, in the present case 94*8 per 
cent, of the total acid would be made in No. 1,3*6 per 
cent, iu No. 2, aud 1-2 per cent, in No. 3, allowing, as 
Dr. Hnrter did, the same very moderate ratio of loss of 
salplnir of 4 per cent, going to the exit in proportion to 
that entering the system. Working these out for the three 
quantities of ore charged as described in the paper, the 
foregoing figures resulted. 

J*'rom this would be seen the amount of acid in excess of 
normal working before the towers were installed that 
would by Dr. Hurter’s theory have resulted from their 
introduction. Though this increase of make in Nos. 32 
and 33, according to Dr. Hurter's formula, was not large in 
absolute amount, the saving in chamber space effected was 
undoubted, and he was quite prepared to learn that actual 
measurement would indicate that tbo formula required 
revision to accord with actual facts. Iudced, taking the 
figures in the paper that there was 2 per cent, by vol. of 
sulphurous acid entering and leaving the towers, and 
assuming that all sulphuric ncid was then scrubbed out, 
and thtit the gases from the burners were 8 per cent, by 
vol. of SGj, the proportion converted in No. 1 chamber was 
decidedly less than theory indicated. One had to remember 
that the volume of inert gases measured in the aspirator in 
making these determinations of aeid contents was the 
standard basis of mere comparisons, and that the water 
vapour was present at different degrees of tension in the 
various chambers tested and compared, so that actual per 
cent, determination was difficult to reach with accuracy. 

The condition and composition of the acid scrubbed out 
of the towers, wade in the first chamber, but not dropped 
there, was of special interest to him, since the statement in 
the paper that it contained, as shown by ferrous sulphate 
test, practically no nitrous compounds. With Mr. Hart’s 
and Mr. Porter’s help this had been, since Match, still 
further investigated, if not nitrous, then the sulphazolised 
bodies that had been described in his joint paper with Mr. 
Linde before the Loudon Section in December last, might 
possibly be found to be in existence. Experiment had 
shown that on keeping a sample of this acid iu a closed 
bottle not Completely tilled, evidence of both sulphurous acid 
and of red fumes of nitrous compounds was obtained not¬ 
withstanding the presence of the latter, which are fatal to 
hydroxyamido acid if the former are in excess. Mr. Porter 
had been able to obtaiu evidence of traces of the latter by 
the alkaline copper sulphate test, but only of traces. 

DRAUGHT AND CURRENTS IN VITRIOL 
CHAMBERS. 

BV HKRBBRT ROUTER, F.I.C. 

The principal object of this paper is to throw some light 
upon the draught and circulation in vitriol chambers, as I 
venture to think this subject has not liefore lieen discussed 
or studied from quite the same point of view. 

Many papers on this subject have been read and printed 
in journals of societies and different publications too 
numerous to go into fully in a paper of this description, 
and I will therefore only consider a few of those researches 
that have a direct bearing on this subjeet. 

I have in the past had to consider this question from 
quite a different standpoint—that is, liquids instead of gases 
—and the experiments then made with reference to the 
admixture of liquids leads me to think that somewhat 
similar characteristics may exist in the case of gases. 

Many men of note have contributed their ideas as to the 
actions and reactions of the gases that take place in a vitriol 
chamber, and so lar as 1 have been able to discover obser¬ 
vations have only been made on analytical and not on 
optical lines, that is to say the evidence of what goes on in 
vitriol chambers has only been demonstrated by sampling the 
gases at different points from the outside of the chamber. 

Most of those present will be acquainted with the 
difficulties of sampling gases from a vitnol chamber, so as 








April SO, 1*03.] 


MANCHESTER SECTION. 



4o retain those gases within your apparatus at the time of 
analysis, under the same conditions that they were when 
within the chamber. 

Condensation, cooling, friction, and time will all assist 
the conversion into other forms than those in which they 
-originally existed. 

Lunge and Naef, in April 1884, in this Journal, state 
“ that the hot gases entering from the Glover towers do not 
else at first to the top of the chambers, and gradually sink 
on cooling, but mix thoroughly at once in the nearest part 
of the chamber. Oxidation of the sulphurous acid is, 
therefore, very energetic as far as the middle of the first 
chamber, after which it decreases.” Further, they state, 
■“ that the composition of the chamber gases in a vertical 
section of the first chamber was found to be very uniform.” 

Schertel, in April 1889, this Journal, mentions “ that the 
reaction takes place in the front half of the chamber, and 
when the gases pass into the second chamber, an energetic 
reaction sets in again, which again diminishes as soon as 
the gases pass into the second half of the second chamber.” 
11c explains this, unlike I.uuge and Xaef, by thinking that 
the mist of nitro-sulphomc acid in the second half of the 
•chamber remains nndecomposed, owing to the want of 
steam, and consequently there is a scarcity of nitrous acid 
in the gases. 

Niedeiifiibr, August 1898, this Journal, gives tables and 
results of experiments, and states “that the active gases 
travel more quickly Ihrotieli the system, leaving the inactive 
gas in the so-called dead space of the chambers, the phe¬ 
nomenon goes on until a definite limit has been attained. 
This tendency to lag is less with small chambers, but he 
mentions that a large number of small chambers is an 
increasing disadvantage.” 

Here we have definite statements as to what is going on 
in the chambers, and the most important, for the moment, 
is the last remark, that the active gases travel more quickly, 
and the less active have a tendency to lag, ami are left in 
the dead spaces of the chamber. 

Now what causes the dead spaces in the chamber, and 
why should the less active (chemically active) gases lag ? 

Later on 1 will more fully explain the probable reason, 
hut tor the present I will simply state that the currents 
that are set up within the chamber cause the dead spaces. 

There have been many inventions for mixing the gases, 
or causing them to take various routes, instead of following 
the line of least resistance through a chamber. 

Hartman, in 1897, introduced a number of 


he the maximum velocity of the flow of the gases, akd the 
outer skin or fringe of the core is constantly mixing and 
eddying with other gases of lesser velocity, and even with 
gases moving in another or opposite direction, as will be 
seen later on. 

So far i have endeavoured to show what are, up to the 
present, the general ideas of the internal movements, and 
actions within the ehambers; and I will now explain the 
model by which the movements, about to be explained, were 
arrived at. 


CROSS SECTION 



%./. 

Miudle of (,'hamukk. 

The diagram shown below represents a vitriol chamber- 
made in glass. 1) is a tin box which acts as the burners for 
producing gas in some form for the experiment, and this tin 
is connected with a small tower by a flue i the tower Is not 
intended to represent a Glover tower altogether, but is in 
reality a valve box fixed to the eud of the chamber. 
In the end of the chamber is an opening from the top to 
the bottom communicating with the tower, and between the 
tower and the end of the chamber is a slide damper in which 
is a hole to admit the gases. Jly this slide the gases can be 
admitted at any point between the top and the bottom of 
the chamber. 


vertical tubes into the first chamber, which 
offered to the gases surfaces for impact and 
condensation. 

Mayer patented, in 1899, a plSht for giving 
the gases a spiral movement, by the arrange¬ 
ment of the inlet and outlet pipes to condensa¬ 
tion chambers which are circular or polygonal 
in cross section ; by this means he claims 30 to 
40 per cent, increase on the old system. 

The Pratt Process Company, in 1899, took 
out a patent for “ returning the practically 
spent gases from any part of the plant towards 
its rear, back to the front thereof by means 
of a fan, the object being to accelerate and 
increase the production within a given space ”; 
in other words, to more intimately mix the 
gases. 

It has been shown, by Lasne and fienker, 
that the cool sideB of the chamber cause the 
condensation of acid, and thus produce a 
down-draught down the sides of the chamber, 
the uncondensed gases again rising, thus form¬ 
ing a kind of circular motion extending for 
about 10 ft. into the chamber, in a chamber 



A. Chimney. B. Burners. C. Vitriol Chamber ot Qlass, 
D. Thermometer. E. Sliding Dampers. F. Dampers. 


SO ft. wide. 


This is undoubtedly so to a great extent, as I will 
endeavour to demonstrate, and at the same time show there 
are other currents which play a most important part in the 
mixing of the gases in the chamber. Fig. l show* the 
movement at the side of the chamber by the arrow*, and 
the main flow of the gases is shown by the eeptte of 
■the drawing. The velocity of the centre of this eore wiji 


At the other end of the chamber is an exactly similar 
arrangement, and this second tower is connected with the 
chimney by means of two trunks, in each of which is a 
damper for regulating the draught. The npper trank gives 
only a slight draught, and for this reason the lower one was 
constructed. Being below the small spirit bmp in the 
chimney, a better draught is thus obtained. 
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The tome* or gases are produced in the tin box or 
burners by burning tobacco, brown paper, or by evaporation 
of hydrochloric acid and ammonia, or, in fact, anything 
that will produce a visible gas. If a wet gas is produced 
the sides of the glass chamber soon become covered with 
moisture, and tne view of the interior soon becomes 
obscured. 

Objections may be raised that this model, when working, 
is not under the same conditious that would exist in a 
vitriol chamber; that is so, but I think the conditions will 
be sufficiently near to give a fair idea as to the draught and 
eurreotg that do exist in a vitriol chamber. 

I may mention that I have tried this model with various 
kinds of gases, both wet and dry ; the former act practically 


I the ahamber, and then slowly descends to the exit. The 
outer part of this core of gas rapidly declines in velooity 
and gradually reaches the sides and top of the chamber. 

The most remarkable feature of these experiments is, 
that when the centre core of gas arrives at the end of the 
chamber with its attending outer fringe of gases of lower 
velocity, it is quite impossible that all the forward-moving 
i gasts cau pass out of the exit, consequently these gases hit 
the end of the chamber and are turned back again chiefly 
along the bottom, though also at the top, to a point about a 
uarter of the distance from the inlet end of the chamber. 

; To express it in other words, these gases of lower velooity 
| return three-quarters of the distance they have already 
, come, aud meet the fresh incoming gases as they sprea* 
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in the same manner as the latter, but owing to rapid con¬ 
densation the view becomes rapidly obscured. As illustrating 
this, I have twice had to take the chamber to pieecs to 
clean it, and so strong was the deposit, even after di ving 
on the glass, that a damp cloth employed to clean the 
glass was rapidly destroyed owing to the presence of acid. 

The material for producing the gas which gives the best 
results, is brown paper steeped in a strong solution of 
potassium nitrate and dried. 

Each « charge ” is the same siae; the reason of this I will 
explain later. 

The model is built to scale, | in. to the foot. I he gas 
enters the chamber in the centre of the eud of the chamber 
as shown in Fig. 2, and for about 2 to 3 ins. the core of 
gas goes straight into the chamber and then rapidly widens 
out like a funnel, at the same time rising. 

The centre core of gases continues to rise until it reaches 
the top of the chamber,before it has gone half the length of 


out and are again caught up and again turned to travel 
along the outer fritige of the centre core or gases of higher 
velocity. ... 

This turning move moot can be most distinctly seen when 
the chamber has been filled with gas, and air is then admitted 
through the burner, a small gas jet within the burner 
keeping the temperature constant. 

The heavy gas at the bottom of the chamber can be seen 
moving slowly backward against the draught because it is 
under the draught currents, and rising as they meet the 
incoming air and gas in the first one-third of the chamber. 

The centre core of gas is not a straight stream of gaseous 
particles, but a kind of rolling cloud or wave, always rotating 
on an axis that is moving in the direction of the draught. - a 
As the gases enter the chamber they appear to be in- 
rings one behind the other, such as are sometimes seem 
issuing from a locomotive funnel or as can be produced by- 
the mouth with tobacco smoke. 


longitudinal section 
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Fig. S show* a very different result. Here the gases are 
admitted at the bottom of the chamber over the top of the 
acid, and it will be seen that the centre core of gas rises 
to a point exactly in the middle of the chamber from end 
to end. where it splits up into two streams, one turning 
backward along the roof of the chamber and down against 
the first end of the chamber above the inlet, the other 
half going forward and down towards the exit, and those 
gases that do not pass out, turn hackwards and down¬ 
wards along tho bottom of the chamber until they meet 
the incoming gases and are turned upwards and again 
forwards. 

This movement requires a close inspection in order to 
see it distinctly, ss tiie density of the gases is far more 
uniform than in the former ease, as seen in Fig. 2, and 
there is less dead spoce in the chamber, and further the 
velocity of the different streams or currents is far more 
uniform. 

Fig. 4 shows the gases admitted into the chamber at the 
top. The result is practically the same as in Fig. 3, except 
that the returning bank of gases along the bottom of the 


by the better circulation in tbe second half of the chamber 
more effect would be got in condensation at the tides of tbe 
chamber at the latter end, which does not appear to be the 
ease in Figs. 3 and 4. 

In the ease of Figs. 2 and 1 the extra time taken to 
clear the chambet Is almost all occupied in removing the 
slowly returning dense bank of gases in aud about which 
there is very little mixing. The experiments l think fit in 
with those researches and statements made by Lunge and 
N'aef and NiedeufUhr, also Schertel. 

Niedenfiihr has stated that the active gn«es travel more 
quickly than the inactive gases, and from what can be seen 
from Figs. 2 and 4 it would appeur to lie so. 

Schertel, we have seen, thinks that the bulk of the 
reaction takes place in the front half of the ehamber 
because the mist of citro-atilphonic acid in the second half 
of the chamber remains undeeomposed for want of steam, 
steam being usually admitted into the middle of the chamber 
and in the front half. 

Lunge and Nnef are also of the opinion that the hulk of 
the work is done in the first half of the chamber, and if wo 
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chamber is decidedly louger, that is going back sfill 
further to tbe front end of the chamber. 

In order to show that the gases in Fig. 3 move at a more 
uniform speed, aud therefore the density is more constant 
throughout the chamber, time experiments were made in 
each case—that is with the inlet at the bottom, middle, and 
top of the ehamber. 

Table A gives the results obtained by burning in each 
case the same size charge, and the time taken from the 
moment tbe charge was lighted until the chamber was 
quite clear and free from gas. The draught, liampers, fkc., 
were e xactly the same in each case. 

It will he seen that in the ease of Fig. ;t, where the gases 
are admitted at the bottom of the chamber, that practically 
half the time was taken to remove all the gas than was 
taken in the other two experiments. And as we can 
distinctly see the direction of the currents, and the general 
density of the gases, as well as the uniform cleariug of the 
chamber, I think it is a reasonable conclusion that the 
Telocity of the draught currents is very much more 
uniform, and mixing more perfect. If the velocity of the 
ourrents is more uniform as well as the density, and as 
both halves of the chamber appear to have an eqoal amount 
of circulation, it seems probable that more acid would be 
produced in the second half of the ehamber than in the 
case of Fig. 2, where tbe chief mixing takes place in the 
first half of the chamber. 

Also, if the steam is admitted at the side of the chamber 
at points one-quarter and one-half the distance from the 
front end of the chamber, as is usual when admitted at the 
aide, the returning gases in both halves of the ehamber 
return to the points where the (team Jets are. 

If, on the other hand, steam is admitted at the ends of the 
ehamber, as is sometimes the case, both portion! of the 
returning gas would get the steam aa they turn. Also that 


look ugaiu at Fig. 2 we can see that this can easily be 
accounted for. 

The chief mixing takes place in the first half of the 
chamber, and those gases that do not pass out of the 
chamber move very slowly backward along the bottom 
towards and below the steam jet, so that their chances of 
getting steam are not great until they have mixed again 
with the fresh incoming gases, and have again risen and 
move forward. 

Mukiug a rough measurement of this bank of gas as 
seen in the model, it represents 15,000 cb. ft. ont of a total 
of 90,000, which is the capacity of the chamber. 

It may he contested that no account has been taken 
in these experiments of the steam entering the vitriol 
chamlier under a pressure of 20 to 30 lb. as a disturbing 
element to these currents already described, and there 
may be a good deal to be said on this point; but while 
admitting that this may be so to some extent, I do not 
think that a small jet of steam passing into a chamber 
30 ft. wide, which contain* a denier moving gas, could 
disturb or divert the gaseous currents very far. 

To put it another way, the disturbing influence of the 
steam wonld not be felt in the middle of the chamber. 
There would undoubtedly be a local disturbance around 
the steam jet, but the gases would probably return rapidly 
to the main direction of the draught currents (see p. 478). 

To continue with the experiments, Fig. 5 shows in plan 
what can be seen when looking down through th» 
chamber top in Fig. 3 experiment, aud It is distinctly seen 
that the gases are constantly branching off to the sides, 
of the ehamber, while there is still a centre, oore or- 
maximum velocity to be noticed passing to the exit. 

If we stady this movement in plan, and also that in 
Fig. 1, it would appear that the downward side movement 
it not more than a few feet iu thickness from the sides oft 
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the chamber, and if we study the returning bank of gas 
fn Fig. 2 we are algo forced to tbig conclusion, as this 
returning bank is almost the entire width of the chamber. 

•- Fig. 6 shows, ns nearly as can be drawn, what this tide 
ection is as seen in the glass model. The gases descend 


The conclusions arrived at are that the gases should be 
admitted into the chamber at the bottom, and that the 
steam should be admitted at either end in such a way as 
to intermix with the centre core of both incoming and 
outgoing gases. 



the sides of the chamber, and on reaching the bottom creep [ 
fdong the floor in heavy naves, and are drawn into the 
heavy hank of returning gases to be carried back with 
them. 

Another reason why the downward movement at the 
aides of the chamber is probably not very extensive or 
very great in thickness is because both drips on a No. 1 
chamber are practically the same, notwithstanding that it 
ib generally admitted that most of the work is done in the 
first half of the chamber. 

There are two kinds of drips, as most of you are aware— 
those that are attached to the side of the chamber and 
those that are detached : in the former case only surface 
Action is recorded. 

* The distance through which a i-in. jet. of steam under 
SO lb. pressure will affect the surrounding air is about 
7 to 10 ft., according to tbe amount of steam emitted, and 
the tendency is for the steam to rise aud Dot fall. 


CROSS SECTION 
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A $-in. jet under 50 lb. pressure will affect the sur¬ 
rounding atmosphere about 21 ft. 

Where, as is frequently the case, i^-in. steam tap is 
only open one-third, the distance at which the steam will 
effect the surrounding gases will probably be only 4 to 5 ft. 
from the tide of the chamber. 


Discussion. 

Mr. It. Forbks Carpenter said that Mr. Porter’s paper 
and illustrating experiments were very suggestive, and 
would, he hoped, be the means of inducing manufacturers 
to carry on experiments on the large scule of working, 
where such could be effected without undue cost. As yet 
he had not a clear idea in his mind whether the better 
mixing of the gases, giving greater uniformity of com¬ 
position, as indicated by Experiment 8, would have a marked 
effect ou the rate of formation of acid in the first chamber. 
He inferred from Mr. Porter’s description that in the first 
two eases the gases made a greater travel through the 
effect of the recoil, before leaving the chamber thau in 
the case where the hot gases entered at the bottom of the 
chamber ; and, therefore, that this longer distance of travel 
and consequent greater number of opportunities for inter¬ 
action would compensate in some degree for the less 
uniform composition of the mixture, which would un¬ 
doubtedly in itself be favourable for reaction. 


iftotttnfffoam Jferctton* 


Meeting held at Nottingham, on Monday, 
March tiOt/i, 1903. 


MK. L. ARCHBUTT IN THE CHAIR. 


EXAMINATION OF THE ATMOSPHERE OF THE 
CENTRAL LONDON RAILWAY. 

BY FRANK CLOWES, l>.Sc. 

(This Jonrnal, 1903, 404—405.) 

Discussion. 

Prof. F. Stanley Kipping Baid that Dr. Clowes had 
referred to the injurious emanations which were given off 
together with carbon dioxide, but which did not appear to 
contain microbes. Had he any idea as to the nature of 
these emanations? The great thing which struck one 
visiting the Central London Railway was the beautiful 
cleanliness of the walls. 

Mr. J. Golding considered that the hot, sickly air 
noticeable on the railway, even when it was first opened, 
was worse than the mote pungent smells of the Metropolitan 
Railway. From what Prof. Clowes had said, be gathered 
that the percentage of carbon dioxide was lower on the 
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Central London Railway than oo some of the other under¬ 
ground railways; also that the numbor of bacilli in the air 
was lees, while the amount of excreted matter, as shown in 
the results, was about the same. These facts raised the rather 
interesting problem suggested by l’rof. 1{. Meldola in 
Nature, in Ulna, rir., “ Can carbon dioxide be ritalised ? ” 
Had Prof. Clowes formed auy opinion on the question ? 

Dr. U. M. Cavrn observed that the question raised by 
Mr. Golding was a very difficult, almost a revolutionary 
one t bnt one could not, in these days, afford to ignore any 
question, even though it might appear almost outrageous. 
The question was whether there might not be something of 
a poisonous nature given out with the carbon dioxide by 
persons who are shut up in a room. Carbon dioxide, 
various bacilli, sod particles of organic matter were given 
off from the body. Did these aocount for the feeling 
of depression by people shut up iu a confined space, or 
was there a compound given off which we did not yet 
understund 'i 

Mr. S. P. Bcrford asked Dr. Clowes for detailed infor¬ 
mation as to the method adopted in taking the samples 
of air. He supposed the air was pumped in when they 
were taken. Were glass or rubber stoppers used, and what 
absorbent was employed ? 

Dr. Clowes: I used lime water. 

Mr. Bi ufoiu) added that lie was surprised to find the 
temperature so uniform. He had examined samples of 
sewer air, and found the temperature to vary considerably 
at different months of the year. For collecting sewer air 
he filled a Winchester quart bottle with water, which was 
emptied out, and, of course, air out of the sewer took its 
place. He bad taken duplicate samples which gave 13-8 
and 15'7, and in another instance 1 fi t) and U'7, per 10,000 
sols, respectively. These show a variation of 13 per cent, 
on total amount- rather a large variation. Was this due 
to variations at time of sampling ? Would Dr. Clowes 
consider such a method of filling bottles in a sewer 
satisfactory ? 

Mr. R. Stewart asked whether the carbon monoxide 
bad ever been determined in tiie atmosphere of the 
Metropolitan Railway. One would not expect to find 
t in the air of the “ Tube,” but it would be likely to occur, 
owing to imperfect combustion, on the Metropolitan. 
Sulphuretted hydrogen and sulphurous acid were also met 
with there, but neither of these gases, even when present 
in fairly large traces in ordinary air, produced headache. 
Would sulphur dioxide exert any appreciable antiseptic 
effect, and tend to reduce the number of micro-orgauisms 
in the atmosphere ? 

The Chairman said that on the few occasions when he 
had travelled by the “ Tube.” he had found the air very 
unpleasant, and ho recollected on one occasion getting a 
very unpleasant whiff when passing one of the stations on 
the top of a ’bus. 

Prof. Kipping : That was the disinfectant they nse, was 
it not ? 

The Chairman, continuing, said the smell was not 
suggestive to him of any disinfectant. It struck him that 
the determinations which had been made did not account 
for everything, and that there must be something in this 
air which they had not yet succeeded in finding. Had 
Dr. Clowes allowed the aip to act upon hot permanganate ? 
Also, had tubercle bacilli been detected in the air ? 

Dr. Clowes, in reply, said the original report gave a list 
of the organisms found, and the tubercle bacillus was not 
amongst thorn. Special mention was made in the report, 
however, that the small quantities of air which were 
oollected were insufficient probably to enable them to detect 
the scattered pathogenetic organisms. They must not take 
the absence of these pathogenetic organisms from the 
results of the examination as meaning very much. Dr. 
Kipping had referred to the clean walls of the “ Tube ’ j 
probably be had seen dean walls because he had only 
looked at them in the stations, but if he examined the 
" Tube ” as he went through it, he would find there wae 
only the iron surface, which there had been no attempt to 
paint or glaze in any way. They had thought that the 
surface might be in a very undesirable condition, and had 
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taken washings of it, expeoting to find that some oxidised 
matter or bacteria would be present, but no such result was 
found. During tho last few days the engineer of the Boston 
and New York Railways called iu to discuss the matter with 
him, and expressed ustouishment that Englishmen, who 
usually liked to do things thoroughly, should be eatisfied 
with an iron tube, unprotected on the inner surfaoe. He 
said all their subways were lined with glased bricks 
throughout, so as to present au easily washable surface. 
Probably Prof. Kipping was correct in saying that the 
surface of the “ Tube ” was clean, but it was quite untouched, 
and in course of time one could imagine it might become 
undesirably dirty, and act as a sort of collecting ground for 
dirt generally. That would not be the ease with glased 
bricks. (Mr. Wise here stated that the "Tube” was 
tarred inside.) He did not know that it was tarred. The 
iron was not smooth) it was quite rough, and no tar was 
detected in tho washiugs. Their examination did not 
satisfactorily indicate the organic matters. They did not 
find any remarkable difference betweeu the air of the 
“ Tube" and the outside air as regards organlo matters. 
They had not succeeded by the acidified permanganate 
method in obtaining any indication*; the method was 
carried out at the temperature of the laboratory, which 
would be about ill)' F. He report!il these results for what 
they were worth; be did not think they were conclusive. 
Passengers complained of tho air making them drowsy. 
What particularly struck him was the peculiar foul smell 
of the air. In answer to Mr. Golding, he would quote soma 
old experiments of Dr. Angus Smith, who shut himself 
in a sealed room and introduced into the air chemically 
prepared carbou dioxide. Ho found he oould breathe and 
work in this atmosphere without bad effect until the gas 
extinguished a candle-flume. Benjamin Ward Richardson 
found in experimenting on animals that air coming from 
the lungs of human beings wus rapidly fatal to them. This 
rather carried out the idea that there seemed to be some¬ 
thing of a poisonous nature in the air exhaled from the 
lungs other than carbon dioxide. 

In answer to Mr. Bnri'ord, the bottles used for taking 
samples were closed with rubber stoppers. They were 
rolled on their sides upon a flat surface at intervals, so as to 
cover the surface with the lime water during at least 
80 minutes. They look the temperature, but only to correct 
their volumes by. He had not considered the proportion of 
carbon dioxide in relation to the temperature. He did not 
know whether there was any connection. It would be 
difficult to prove it unless they worked always from the 
same spot. They found in the sewage of tbo sewers that 
the temperature was almost uniform j summer aud winter it 
was the same. He could not say anything about the air, 
but the liquid was always the same. He could not see any 
fault in the method of obtaining samples bv emptying water 
out of the bottle ; it wus the method used by engineers in 
collecting samples in coul mines. There was no source 
they oould imagine of carbou monoxide in the “Tube.” 
Carbou monoxide was found in perceptible traces in the 
Metropolitan by a special method. Sulphur dioxide would 
certainly be inimical to the bacterial life, but bacteria would, 
have a free course in the “ Tube ” iu the absence of sulphur 
dioxide. 


In conclusion, Dr. Clowes observed that, many yean 
ago, he had felt that the college should, as far aa possible, 
connect itself with applied science aud the local industries. 
Centres for technical education were being formed in 
other towns; but Nottingham had only the college. It 
seemed lo him that the college should do its utmost to 
connect itself with the applications of chemistry, and 
promote intercourse between those interested on the one 
hand in pure science, and on the other hand in its 
applications. 
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Meeting held at the Midland Hotel, Bradford, on 
Monday, March 80, 1008. 


UR. JAMES K. UliTlFOHD IN THE CHAIR. 


THE ABSORPTION OF NON-TANNING 

SUBSTANCES BV HIDE-POWDER, AND ITS 
INFLUENCE ON THE ESTIMATION 
OF TANNIN. 

BY II. R. ntlHTKIt AM> ]'. A. BLOCKEY. 

(Contribution from the Leather Indujtriee' Laboratory of 
the Yorkshire College, Leeds.) 

It has long been recognised that some substances which 
do not tan (and especially that gallic acid) was absorbed by 
hide-powder ; and the advocates of the method ot estima¬ 
tion by shaking, as opposed to that by filtration through a 
column of hide-powder have always claimed that the lower 
results obtained by the former method were the more 
correct, as being less affected by this error. 

Experiments were undertaken last year by the writers to 
test the truth of this assumption, and a verbal communica¬ 
tion on the subject was made to the conference of the 
International Association of Leather Trades Chemists in 
September, 1902, but circumstances have delayed the com¬ 
pletion of the work, and the latter part has been carried out 
l>jr one of us in the laboratories of Herold’s Institute by the 
kind permission of the governors of the institute, and of 
Dr. J. Gordon Parker. The results, which are tabulated in 
this paper, show clearly that the error is a very serious one, 
and that it is common to all the present methods in which 
hide-powder is used, though in most cases the shaking 
methods are less affected than that by filtration. It is, 
however, questionable whether it is worth while on this 
account to encounter the great inconvenience which a change 
from the filter-method would involve, as the error, even in 
the shake-methods, is still veiy large, and in some respects 
it is easier to allow for cases in which practically the whole 
of the impurity is estimated as tannin, than for those in 
whioh an uncertain quuntity (which may exceed 50 per 
cent.) is absorbed. The only satisfactory solution of the 
difficulty lies in the introduction of some new method, and 
to this end the efforts of all leather trade chemists should 
be directed; but in the meantime, where gallic acid is 
resent in considerable quantities, as in sumach and myro- 
alans, much truer results will be obtained by acting on 
the resolution of the International Association permitting 
the use of the chromed hide powder method on condition 
that its use is stated in the report ; and in the case of used 
RDd acid liquors it is imperative that this should be done. 
In this connection it is only fair to state that the contention 
of the American Association of Official Agricultural Che¬ 
mists as to the superior accuracy of the shake-method, 
and that of the Vienna Research Institute as to that of the 
use of chromed hide-powder are fully confirmed by these 
experiments. 

The principle of the experiments recorded is that if a 
tannin solution, preferably containing ns small an amount 
of non-tannins as possible, is determined by any given 
method, and the same solution is again estimated by the 
same method after the addition of known quantity of a 
non-tanning substance, any apparent increase in the tannin 
is due to the co-estimation of the non-tann ng matter. 
For this purpose the purest gallotmnic acid obtainable 
was chosen as a type of the pyrogallol tannins, and a 
purified quebracho extract (in whioW>the non-tannins are 
naturally low) as that of the catechol tannins. In the 
earlier experiments the purification of the quebracho tannin 
wae effected by shaking out a liquid extract with ether to 
remove matter* soluble in this menstruum, and then shaking 
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out the tannin, after addition of salt, with acetic ether B.P., 
which was distilled off, and the last traces removed by 
evaporation with ether. As the operation was somewhat 
troublesome, and the resulting tannin still not wholly freed 
from impurities insoluble in water, a further portion which 
wss required was prepared by simply treating dry powdered 
quebracho extract with acetone, filtering and evaporating 
the solution. Though not quite so pure as the first, the 
difference was inconsiderable, and as the results are in each 
case calculated in percentage of dry soluble matter, and 
i on the basis of the actual tannin determinations by each 
process, the results remain comparable. The actual analyses 
will be found in Nos. 1 and 8 of Table II. The solutions 
used were not absolutely clear, but were not filtered to 
avoid errors of filtration, and hecause only comparative 
results were required, any slight excess of tannin so 
estimated being of course common to all determinations. 

The corresponding analyses of the two samples of gallo- 
tanuic acid employed will be found in Table I., Nos. 1 
and 8. With regard to the first of these it may be 
mentioned that it was also used as a standard in a series 
of Lowenthal determinations with gelatin precipitation, 
which showed a percentage of non-tanning mutters calcu¬ 
lated as gallic acid of 11'2 per cent. 

As in most cases the exact nature of the non-tanning 
impurities present in a tanning material are unknown, 
several tannin derivatives and analogous substances such 
as catechol and quinol were selected, and although the 
experiments were not extended, as wns originally intended, 
to protocatechuic acid, pyrogallol, and some other similar 
bodies, it may be inferred with considerable certainty that 
all derivatives of the polyhydric phenols, whether acid or 
not, are likely to be absorbed in large quantity by hide- 
! powder. With regard to catechol, it may be observed that 
the determinations are subject to some uncertainty, as this 
body appears to be slowly volatile in cacao at 100°, under 
which conditions all dryings were carried out. 

Experiments were also made with catechin, which stands 
in a different relation from the othsr non-lanning substances 
1 to tannins, since the catechius are not tannin derivatives, 
but rather the root substances from which the catechol 
tannins themselves are derived by abstraction of water. It 
will be seen that the eatechin experimented with was 
practically wholly absorbed by the hide-powder in the 
filter method, but this can hardly be considered ail error, 
since it is probable that during the tanning process the 
catechin becomes gradually dehydrated and converted into 
an actual tannin. The specimen used wax obtained as pure 
from Merck, and was white and crystalline, but showed 
itself more soluble in cold water than is usually stated to be 
the case. A saturated solution in cold water showed 
decided tanning properties, producing an under-tanned 
yellowish leather. These tanning properties were 
distinctly increased by boiling the solution for some hours 
before use, and both the solution itself and the leather 
produced became decidedly redder in colour. One of us 
proposes to investigate this point more completely, as it is 
of considerable practical importance in view of the large 
quantity of catechin contained in gambier and cutcb. 

The tables perhaps need a little explanation. The first 
column gives the matter as weighed out for each experiment; 
the seooud, the weight of residue from 100 (twioe 50) c.c. 
evaporated ; from which the dry, or at least the non¬ 
volatile matter oan obviously be calculated. The following 
seven columns give the “ total soluble, ” the tannins, and 
non-tannins, in percentage of the dry “total soluble” of 
the tannin employed, and obviously in each case the effect 
of the added non-tannins will be obtained separately by 
deducting the corresponding figure given by the deter¬ 
minations of tannin alone (Nos. 1 and 8). Columns 
10, 11, aud 12, give the proportion of the added non- 
! tanning substance estimated as tannin by I ho respective 
methods, calculated on the actual dry non-tanning matter in 
excess of the 100 per cent, reckoned for the " total soluble ” 
of the “ pure ” tannin. 

I One or two special remarks must also be made on 
| particular figures. In several cases the amounts of glucose 
j and dextrin absorbed appear as quantities. This is 
probably due to the fact, whioh has been previously 
observed, that these carbohydrate* exert some solvent 
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M0Mt on the bide powder, though it is also possible that 
they interfere with the proper absorption of tannins. The 
ease of aeetio acid (Nos. 5 in both tables) is also interesting. 
The only one of the three methods used by which it was 
possible to proofed in its presence was that with chromed 
hide-powder, nncbromed powder becoming excessively 
swollen, and absorbing the tannin incompletely, it is 
interesting to note that a small quantity adheres 
obstinately to the residue*, even after drying in vacuo. 
Possibly this might be removed by repeated moistening 
with alcohol or ether in the course of drying. 

Freiberg hide-powder was used throughout the experi¬ 
ments, and the hide-powder tiltrations were conducted 
strictly in accordance with l.AX.T.C. rules. The chromed 
powder was chromed with 8 grins, chrome atom per 
100 grms. powder, as directed by tile Vienna Versnchs- 


anstalt fttr Lederindnstrio, and the American Asaociatiou of 
' Official Agricultural Chemists. It was washed till free 
' from soluble sulphates, and squeexed, and used in fresh 
1 condition, no formaldehyde being added. 

' Although, no doubt, the chromed hide-powder process 
answers well where a sufficient number of analyses are 
done daily to warrant a very frequent chroming of powder, 
it was found extremely troublesome for occasional work, as, 
even with formaldehyde, the powder does not keep well in 
u wet condition, and its absorbency for tanning is distinctly 
varied by the amount of water left in it. With Freiberg 
powder not less than two days'washiug with a very soft and 
pure tap-water was found necessary to free it from traces 
of soluble sulphates. It is probable that this time might be 
abridged bv using a basic chrome solution in place of 
normal chrome alum, or by “ neutralising ” with borax or 
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sodium, sulphite before washing, but ia either case a smaller 
quantity of chrome should be used, as more would be 
retained in the powder, the continued loss of sulphates 
arising from gradual hydrolysis of the chromium sulphate 
with loss of an acid, and formation of a basic salt. 

Experiments were made on tbe use of formaldehyde 
instead of chrome alum to insolubilise tbe hide-powder. 
It was found that better absorbency and a more satisfactory 
filtrate were obtained when formaldehyde solution was 
merely diluted with water, than when it was rendered 
alkaline with sodium carbonate, though the latter method 
gave a whiter and better looking powder. The exact 
strength of formaldehyde solution seems unimportant ; 
50 grms. of powder treated with quantities varying from 
1 to 4 c.c. of 40 per cent, formaldehyde solution in 1 litre 
of water gave approximately identical results when used in 
the estimation of tannic acid, but 2 c.c. per litre for 50 grms. 
powder seems a convenient quantity. '1 he preparation of 
the powder is very simple,—three hours’ treatment with 
tbe solution seems sufficient, and washing is only needed to 
remove the natural solubles of the powder. The solubles 


are very low In the washed powder; 20 grms. of powder 
containing about 70 per cent, of water shaken with 100 c.c. 
of distilled water gave a solution of which 50 c.c. only left 
a residue of 0-0045 gnu. on evaporation. Powders pre¬ 
pared with 1, 2, and 4 c.c. of formaldehyde solution per 
litre were dried with warm air, and re-ground, and used to- 
determine tannin by shaking in the solution of the same 
sample of gallotannic acid as was analysed in Table I., 
No. 1, giving results of 9'4, 7 2,10"2,10 - 0, and 8 "4 percent, 
of non-tannins respectively. The absorption is thus shown to- 
be satisfactory, but not so constant in different experiments 
as is to be desired. Probably with further study of the- 
conditions of preparation and analysis this difficulty coulil 
be overcome, and the powder is mueb more convenient 
than the chromed powder, but is probably liable to the- 
same errors of absorption of non-tannins us the other hide- 
powder methods. Nevertheless the use of formaldehyde 
seems worthy of further study, at least as compared with 
the use of chromed powderB, and while we may pursue 
it further, we have no desire to deter others from also- 
experimenting. 
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I.—PLANT, APPARATUS. AND MACHINERY. 

Ekombh Patents. 

Bottles or Carboys for Conveying and Storing Acid, 
Itffammable or Valuable Liquids, and the like; Means 

for Packing -. A. Mauser, Cologne - Ehrenfeld, 

Germany. Eng. Pat. 11,695, May 22, 1962. 

The bottles or carboys are packed in suitably strengthened 
thin-walled sheet-metal vessels, in whioh they are held 
by an elastic filling material, or, in lieu of such material, by 
a spring bottom and separate standing or banging spring 
insertions, &c. The vessels are provided with carrying 
handles, and with lids which have an elastic attachment to 
the necks of the bottles, &c.—R. A. 

Drying Apparatus {Electric Cables, Sugar, $■<•.]. J. 

Radcliffe, London. Eng. Pat. 8973, April 17, 1902. 
The materials or goods to be drietP are enclosed in a 
chamber provided with a series of Udffiped tubes, through 
which steam, hot air, or other heating agent is circulated, 
the ends of the tabes being connected to inlet and outlet 


i compartments formed by dividing a channel provided at or 
j near one end of the chamber. For drying sugar, &c., the 
[ chamber may be provided with a series ot revolving trays, 

! &c., for the material.—R. A. 

Fumes and Gases Evolved from Vessels Employea in- 
Metallurgical, Chemical, and Analogous Operations ; 

Appliances for Abstracting or Carrying off the -. 

W. Lynes, Birmingham. Eng. Pat. 14,615, July 1, 1902. 

A roifTAjii.E appliance, consisting of a detachable hood, 
cap, or cover, adapted to be applied to the mouth of the 
crucible or other vessel, and having a tubular outlet adapted 
to be connected by a flexible pipe to a chimney shaft 
or other means for producing an exhausting draught. 

—R. A. 

Mercury Vacuum Pump j Automatic —. 8. R. Milner, 

Sheffield. Eng. Pat. 493, Jan. 8, 1903. 

The ordinary Tdpler vacuum pump Is converted into & 
portable automatic instrument by employing a fixed 
mercury reservoir a few centimetres only below the pump- 
chamber, instead of the usnal chamber of barometer.- 
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height, and an electrically worked three-way tap. for 
connecting the epace above the mercury In the reservoir 
alternately to the atmosphere and to a water vacuum pump. 
The water-pump causes the mercury to rise and fall in the 
pump chamber, expelling the air from it into an external 
vacuum chamber previously evacuated by the water-pump. 

—It. A. 

Centrifugal Separators [Salt, Sugar, fj'r.]. M. Guttner, 
Chemnitz, Germany. Eng. Pat. 698, Jan. 10, 1903. 

A continuously acting machine, comprising sieve baskets 
divided into compartments and having a planetary motion. 

A supply-pipe and screen extend into each basket in such 
a manner that the material entering the compartments is 
dried in the latter during the rotation of the basket, and is 
then by centrifugal force thrown out of the compartments 
against the screen.—R. A. 

Condensing Apparatus [Stiffs, Reducing Furnaces, ifrc.]. 

C. W. Stanton, Mobile, Alabama, U.S.A. Eng. Pat. 

1397, Jan. 20, 1903. 

The outlet from the condenser is connected to the bottom 
of a closed receptacle provided with a liquid seal. The 
receptacle has an outlet near the bottom, and another near 
the top, for the discharge, respectively, of condensates of 
greater and less specific gravity than that of the sealing 
liquid. A third outlet, connected to the top of the 
receptacle, serves for the discharge of unoondcnsed gases, 
&c. A tilling pipe for the sealing liquid is also connected 
to the top of the receptacle, this pipe and the various 
outlets being provided with controlling valves.—It. A. 

United Status Fatk.nts. 

Centrifugal Separator. K. A. Lucas and O. Jeppson, 
Hilo, Hawaii. U.S. Pat. 722,522, March It', 1903. 

Tub drum of the separator is made io the form of two 
truncated cones with the bases adjacent, the bottom of the 
lower cone or portion being closed, and the top of the 
upper portion open. A ring having valve-controlled outlets, 
ia connected at the junction of the two portions of the 
drum, and a second series of valve-controlled outlets 
is formed in the upper portion, means being provided for 
simultaneously regulating the valves in the junction-ring 
outlets. A barrel is arranged vertically within the drum, 
with partitions between them, the drum and barrel being 
capable of adjustment with relation to the shaft on which 
they are mounted. Fixed troughs are provided for receiving 
the materials discharged through the outlets and the upper 
end of the drum.—R. A. 

Evaporating-Pan. E. It. Shaw, Ontario, Cal. U.S. Pat. 

722,636, March 10, 1903. 

A rkvolyiso pan of spiral form, with closed sides, is 
luspended and held between hollow hubs with radiating 
spokes, between which removable shutters are fitted. The 
pan is supported io a horizontal position on cradles formed 
vf flanged wheels, &c., and rotated. The liquid is delivered 
jontinuously into the outer or charging end of the pan, and, 
n passing to the inner or discharging end, develops a film 
>f the liquid over its inner concave surface, where it comes 
n contact with the air or other evaporating medium, which 
s caused to travel with a high velocity in the opposite 
Erection through the pan. Means are also provided for 
tarrying away the partially condensed liquid from the pan. 

—It. A. 

Drying Apparatus. J. Radcliffe, London. U.S. Pat. 

723,547, March 24, 1903. 

See Eng. Pat. 8973 of 1902, page 484.—U. A. 

French Patent. 

Gases j Liquefaction of -. G. Claude., Fr. Pat. 

324,097, Aug. 28, 1902. 

N apparatus for the liquefaction of* gases with external i 
rork from expansion, certain details of improvements are ; 
,ow introduced, having relation to the operation of heat- 
xchangers. See also addition to Fr. Pat. 296,211, Jan. 16, j 
900) this Journal, 1908, 298) and Eng. Pat. 19,905, 

900 ) tbit Journal, 1901,1018.—E. 8. 


LITERATURE.— Cl. I. A II. 


II.—FUEL. GAS. AND LIGHT. 

English Patents. 

Peat for the Production of Fuel: Treatment of -, and 

Utilisation of the Ry-products obtained. K. K. Carmichael 
and C. A. Sahlstriun, Edinburgh. Eng. Put. 6153, 
March 13, 1902. 

The peat is first subjected to a continuous squeezing process, 
then dried under conditions tending to preserve the vspours 
evolved at the higher temperatures. The powder is after¬ 
wards separated from the fibre, and the latter Is boiled with 
an alkali, the powder being progressively heated in such a 
manner as to conserve the vapours and gases given off 
during the vurious stages of the operation, and moulded 
into briquettes when fully oar lionised. 

The squeezing machine consists of two endless chains of 
plates, which are forced agaiust the peat by hydruulic pres¬ 
sure. The drying apparatus is formed of a series of cylinders 
with constricted ends. They are provided with internal 
screw conveyors and revolving cylinders, so arranged iu 
relation to a source of heat, that the material is progressively 
heated, the air space of each cylinder being isolated from 
those of the others ; and the products from each can be 
withdrawn and stored separately. The carbonised peat 
powder is enriched by passing the vapours of distillution 
through the mass ; and the hot carbonised peat is cooled by 
passing steam through it and forming water-gas.—S. 

Carbonisation of Animal and Vegetable Substances ; Process 

for the --, with or without the Produrtion of Ry- 

products. O. Ricklefs, Oldenburg. Eng. Pat. 100, Jan. 2, 
1903. 

Tub substance to be carbonised is introduced into a hath 
of suitable molten material, the temperature being raised 
as required, aud the distillation products collected by 
means of a hood communicating with condensers. For 
instance, peat may he carbonised by introducing it into 
molten lend; bones, by introduction into fused aluminium: 
any adherent metal being removed from the substance after 
cooling.—H. H. 

Fuel in Furnaces and Kilns; < 'omhustion of -. 

R. Thomson, Glasgow. Eng. Pat. 24,514, Dec. 2, 1901. 
Tub furnace is provided, above the hearth, with a number 
of bell-mouthed air inlets directed downwards aud of 
sufficient length to conduct the incoming air downwurds on 
to tho burning fuel. The fuel ire.elf is fed through these 
inlets, and thus distributed uniformly over the hearth ; 
when liquid fuel is used, it is sprayed or delivered into the 
air inlets in such a maimer as to be vaporised in the lower 
portion of same, and thus thoroughly commingled with the 
incoming air. The mutual proportions of the air inlets and 
the discharge apertures for the gases of combustion are so 
adjusted as to produce a maximum of induced draught. 

—C. S. 

Fuel i Runsen Rurners for Use with Liquid -. 

W. M. .Simpson, Hastings. Eng. Pat. 5912, March 11, 
1902. 

Thu burner is provided with a mixing chamber, fitted with 
baffles between the inlet tube and the burner tube i the 
supply pipe for the liquid fuel is in one piece with, or in 
metallic contact and connection with the burner tube; 
passages are provided, in one piece with, or intimate mctallio - 
connection with the burner tube, both for the passage of 
the fuel to the gasifying pipes and for the passage of 
circulating water. Three modifications of the burner are 
shown.—C. S. 

Fuel i Utilisation of Carbonaceous Liquids at -. 

F. Cotton, Hornsby, N.S.W, Eng. Pat. 20,234, Sept. 16, 
1902. 

The heavy carbonaceous residuum of petroleum, or other 
liquid of like nature, is mixed with steam under pressure, 
and projected through a vaporising chamber into the furnace. 
For instance, tbe carbonaceous liquid and steam may be 
supplied to a horizontal mixing chamber, which base retort- 
like extension over the fire of tbe furnace) the retort has 
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an orifice at its inner end, and the mixture of oil and 
steam, passing through the retort it vaporised and issues 
through the orifice.—H. B. 

(leneratort ; Gas —. A. J. Boult, London. From 
G. Viarme, Paris. Eng. Pat. 884S, Feb. 10, 1908. 

The lining of the generator is built up of rings of refractory 
material, arranged in a sheet-metal jacket to simplify repairs. 
Air and Water are drawn into an annular heating chamber 
of cast steel, situated at the top of the fkrnace, and the 
mixture of steam and hot air produced, is drawn down a 
pipe with a second addition of water, into an annular 
superheating chamber of cast steel, arranged at the bottom j 
of the furnace, whence the steam and air pass up through 
the incandescent fuel. The arrangement of the two heaters 
acts as a temperature-equalising device, and permits of 
opening the ash-pit without interference with the generation 
of gas. Fuel is fed to the generator through a hopper, the 
bottom plate of which can be closed gas-tight by the action 
of one fixed and one rotatable cam sleeve, the latter of which 
presses upwards on a spring, surrounding the spindle to 
which the hopper plate is attached.—H. B. 

Retorts ; Impts. in Gas ——. G. C. Trewby, London. 
Eng. Pat. 9622, April 2S, 1902. 

In order to enable Q, or oval retorts to be made of much , 
greater width and capacity than is at present the case, the 
arched top (and, if desired, the bottom) of the retort is 
provided externally with transverse ribs or projections 
arranged at right angles or diagonally to the length of the 
retort. The ribs may also be connected by ribs extending 
lengthwise through the retort.—H. B. 

Water-Gas ; Process and Apparatus for the Manufacture 

of - . G. Harrison, Londou. From the 8oc. Internat. 

du Gaz d’Eau Brevets Strache, Brussels. Eng. Pat. 
28,177, Dec. 20, 1902. 

A ruocitss of generating water-gas, consisting in so 
regulating the temperature that, during the blow-up period, 
only 6—12 per cent of carbon dioxide and at least 15 per 
cent, of carbon monoxide are contained in the gas given off, 
whilst during gasification, the velocity of the steam supply is 
so adjusted to the velocity of the water-gas produced, that 
for 1 vol. of steam about 2 vols. of gas flow from the apparatus. 
To measure the velocities of the steam and gas, pressure- 
gauges are employed which indicate the difference of 
pressure of the steam and gas in front of and behind 
narrow passages of certain definite seotions, in the pipes 
through which the steam and gas respectively flow. 
Preferably the sections of the passages are so ohosen that 
the two differential gauges indicate the same point on the 
scale when the rates of flow are correctly adjusted.—H. B. 

Carburetting [Air] j Process for —— , and Apparatus 
therefor. B. de Laitte, Paris. Eng. Pat. 28,408, Dec. 
23, 1902. 

An exhauster, rotating within the bell or casing of a small 
gas reservoir, draws atmospheric air through a carburetter 
and delivers the carburetted air immediately beneath the 
top of the bell of the reservoir, whence it is driven to the 
main reservoir.—H. B. 

Gtis i Purification of -, for Illuminating, Heating, 

Power, or similar Purposes. H. G. Hills, Broadbottom, 
Cheshire. Eng. Pat. 7956, April 5, 1902. 

Carbon dioxide and ammonia are eliminated from gas 
manufactured from carbonaceous material, "by bringing 
the gas into contaot, by any suitable means and in any 
convenient way, with a solution consisting of chloride of 
sodium and water,” then filtering off the precipitated 
sodium carbonate, and recovering the ammonium chloride 
from the solution.—H. B. 

Acetylene Generators. W. PsWarren, London. 

Eng. Pat 3641, Feb. 12, 1902. 

A small carbide-feed generator of the central hopper type. 
The feed-gear consists of a conical valve partly supported 


1 by a flexible.diaphragm, which-is normally pressed doWn- 
; wsrds-away from its seat-(thua allowing carbtde to fell,-into 
! the,water) by tha action of a spring, but which is pressed 
1 upwards again when the pressure is sufficiently .high to lift 
1 the diaphragm. A farther increase of pressure inside the 
apparatus lifts tbo diaphragm still higher, and then a second 
spring-closed valve is opened to form a vent for the surplus 
gas. A flared pipe surrounding the main valve stem 
relieves the valve from the weight of the carbide in the 
hopper, and so keeps the force required to open or close it 
practically constant. The hopper is attached to the de¬ 
composing vessel by means of a screwed union, which is 
undone when the latter is to be cleaned out .and refilled 
with water.—F. H.' I,. 

Acetylene Gas; Production of -, and End Products 

suitable for use as Metal Polish and the like. W. P. 
Warren, London. Eog. Pat. 3643, Feb. 12, 1902. 

Instead of using plain water in a carbide-to-water generator, 
it is proposed to employ a solution of sodium carbonate and 
treacle, or of soap, glycerin, &c., with or without an addition 
of some “ essence ” to disguise the odour of the gas, the 
object being so to control the speed of the reaction that 
the temperature is maintained lower than usual, and 
the acetylene claimed, nearly odourless and of - better 
“ quality ” than usual. The proportions of the ingredients 
may vary from 5 parts of sodium carbonate per 1 of treacle 
to 13 parts of carbonate per 85 of treacle, with a quantity 
of water suited to the size of the (granulated) carbide 
employed. If preferred, the reagents may be mixed together 
in paste form, and diluted when required for use. The 
sludge is said to be a useful detergent.— F. H. L. 

Lamps; Mercury-Vapour Electricity -. E. Sehattner, 

London. Eng. Pat. 8259, Feb. 8, 1902. 

The body of the lamp is formed of quartz, or of a 
compound of it, such as “ quartz and platinum,” with the 
object of modifying the greenish hue of the luminous 
vapour.—G. H. 11. 

United States Patents. 

Furnace. W. H. Fenner, Chicago. U.S. Pat. 722,827, 
March 17, 1903. 

A furnace is described, with feeding device, for burning 
fine fuel in suspension. Blasts of fine fuel directed upwards 
are projected into the combustion zone of a combustion 
chamber provided with a discharge opening iu the bottom, 
in the path of the blasts and beyond the zone of initial 
combustion, the opening being connected with a water seal 
beneath the chamber. Connected with the combustion 
chamber is a fuel chamber, axially mouhted within which 
is a vibrating valve, controlling the feed and discharge 
openings, and serving as a partition for dividing the 
chamber into two non-communicating compartments. The 
valve is oattsed to vibrate so as to alternately open and 
close the feed and discharge ports.—H. B. 

Combustible Fluid; Process of Producing —.—u 0. A. 
Kuenzel, jun., Hoboken, N.J. U.S. Pat, 721,957, 
MarchS, 1903. 

Air is compressed, and a portion used to force oil into a 
mixing chamber, where the oil is mixed with another 
portion of the compressed air at a high temperature. 

—T. F. B. 

1 Gas Producer. F. W. Matthiessen, I.asalle, III. U.S. Pat. 

7233224, March 17, 1903. 

! A gas producer of which the fuel chamber consists Of a 
i bottom plate, is mounted on a vertical rotating shaft i a 
cylindrical casing is' mounted on the bottom plate and has 
■ an enlarged upper extension; a stationary oover with an 
independent support extends over the chamber; also, a 
water-seal connection is arranged between the cover and the 
outer rim of the enlarged upper part of the chamber,., A 
Am extends downwards through the enlarged part o l it. 
and communicates with the cylindrical, part well belovifee 
bottom, of. the enlarged portion. Fuel is fed tbrqugh ''» 
spout, which passes through the oover, on to the bottom of 
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the eakmi upper put of the dumber, end U then caused 
to pu* down into the cylindrical portion, eerapem being 
Mtnnged to sweep the bottom of the enlarged part and the 
bottom plate of the oylindrieal portion.—H. B. 

Febscsi Pat*tts. 

Plat Briquette*. C. Bchliekeysen. Fr. Pat. 323,858, 
Ang. 1,1902. 

The pest is freed from the bulk of the contained water, by 
centrifugalisiug or other means, and is then disintegrated, 
the remaining moisture being driven off by evaporation. 
The remaining felt of dry peat is afterwards incorporated 
with wood fibre, coal, or tar (10—25 per cent.), and suitable 
binding materials, the whole being heated, and compressed 
into briquettes.—C. S. 

Fuel from Slate or Bituminous Shale. F. Huppenbauer. 
Fr. Pat. 323,379, July 31, 1902. 

Slate or bituminous shale is broken into lumps, und 
heated to incandescence in a still, to drive oB the volatile 
constituents and render the mass porous. The residual 
product is then impregnated with the vapours of tar, resins, 
oils, &c.—C. S. 

Coal; Artificial -. A. J. M. Bonnot. Fr. Pat. 323,493, 

Aug. 4, 1902. 

Calcium carbonate, incorporated with 10 per cent, of clay, 
is saturated with crude petroleum by spraying, and then 
mixed with molten pitch, asphaltnm, or tar. The product 
is afterwards gradually stirred in with slaked lime in a 
mixer, the homogeneous liquid paste thus formed, being 
heated until the hydrocarbons have been completely 
absorbed and the mass has become of a bright black colour, 
like coal, whereupon it is cast into moulds. 

A higher calorific power, for metallurgical purposes, &c.. 
may be imparted by replacing 5—10 per cent, of the 
calcium carbonate by a similar quantity of aluminium oxide 
and ferric oxide in equal proportions, or by oleates or " mar- 
garates ” of iron, aluminium, or copper, or metallic soaps. 
The coal paste may also be mixed with one to three times 
its own weight of dry sand, and made up into briquettes, in 
wbi.'ii condition it is as hard as natural coal.—C. S. 

Gas Manufacture [Vertical Retorts for -]. J. Bueb. 

Fr. Pat. 323,712, July 8, 1902. 

Thk inventor proposes to revert to the use of vertical retorts 
for the manufacture of coal-gas, said retorts being formed 
with a continuous exit throughout their entire length, or 
with a numlier of superposed exits, so that gas may escape 
from the vessel immediately it is formed.—F. H. L. 

Acetylene; Generation of —-. P. Jf. Lucas-Girardville. 
Fr. Pat. 824,069, Aug. 27, 1902. 

Acf.tyi.knb is evolved by causing a mixture, of denatured 
alcohol and water to drip upon calcium carbide. The 
proportion of spirit in the liquid varies from 50 per cent 
by volume if the generator be not fitted with a holder, to 
33 per cent, if a holder be employed. The method is 
claimed to give a product of constant composition, 
consisting always of acetylene mixed with a certain pro- 
portion of alcohol vaponr, which may be regulated to an 
amount equal to four-fifths hy weight of the gas. Thus 
prepared, the gas is stated to be free from phosphorus, 
and tlierefore specially suitable for incandescent lighting. 
Acetone may be used similarly.—F. H. L. 

Incandescence Mantles from Filamtnte of Nitrocellulose; 

Process for Obtaining -, J. A. Boullier. Fr, Pat 

323,959, Aug, 29, 1902. 

Filaments of nltrocelhiloee, for the production of <■■■.% 
are submitted to a preliminary treatment with nitric, formic 
or acetic arid, or with any other sobstanoe capable of 
causing them to swell without dissolving them, to as to 
render them capable of abeorbiag solutions of the Uluminat- 
ing salts. Hie washed moist filaments are then impregnated,. 
denitrified by means of ammonfnra hydrosulphide, washed 
and treated as osnal.—H. Be ’ 


Ineandoeeonc* Mantles. L. G. Babiiiot. Fr. fat. 324,080, 
July 4, 1902. 

To prevent the flame from passing through the stitches at 
the lower part of tbs mantis, and to eauseIt to fill the wfcole 
interior of the latter, the stitches of tbe fabric, which fire of 
the usual arrangement at tbe top, are made more find more 
closely set towards the lower portion of the mantle.— H. B. 


Electrodes for Electric Arc Lamps. A. Blondel. 

Fr. Pat. 323,813, Aug. 18, 1902. 

The electrodes are formed in three concentric tones of 
different composition, and consist of a cylindrical body of 
mineralised carbon, containing more than 10 per cent, of 
photogenie mineral substances, such as the salts or 
compounds of calcium or any others, and surrounded by a 
very thin external protective covering of pure or slightly 
mineralised carlioii, the thickness of which is regulated so 
that it is worn away a little faster than the principal body. 
The core may be simple or multiple, circular in section, 
star-shaped or otherwise, and contain carbon or other 
conductive substance with an agglomerant and an ample 
amount of exciting mineral materials.—G. II. B. 


Carbons for Electric Arc Lamps. A. Blondel. Fr. Pat. 

323,924, Aug. 23, 1902. 

The electrodes of compressed carbon are perforated 
longitudinally with several parallel holes filled with a 
mixture of an agglomerant (with or without the addition 
of carbon) and mineral substances having the property of 
increasing the light of the are or of concentrating and 
fixing it. The total section of the holes is regulated in 
such a way with respect to the section of the electrode that 
the mass burns almost as fast as the mineral snbstanoes 
of the core vaporise, and consequently the are is always 
formed of carbon vapours mixed with mineral ones. A 
mixture of carbon and of 20 to 75 per cent, of calcium is 
preferred for the main body of the electrodes, the multiple 
cores of which contaiu 20 to 75 per cent, of borate of 
potassium, or of an analogous exciting salt which has the 
property of concentrating the arc with the production of a 
maximum brilliance. Any mineral snbstanoes may be 
added to the paste of the main body of the electrode, 
especially those that give light. The' electrodes are itiir- 
rounded by a protective envelope of carbon or other 
material.—G. H. K. 


III.—DESTRUCTIVE DISTILLATION* 

TAR PRODUCTS, PETROLEUM. 

Decacyclen* ( Trinaphthylenebenzene ), a New High molt* 
ailar Aromatic Hydrocarbon, and Dinaphthylenstkio- 
phene, a Red Thio-compound. K. Driewofiiki and P, 
Bachmann. Ber., 1903, $0, [5], 962—971. 

100 okms. of acenaphthene and 23grms. of powdered sulphur 
are intimately mixed and heated m a round-bottomed flask. 
At 205° C. reaction takes place, and much sulphuretted 
hydrogen is evolved, whilst the molten mass gradually 
becomes reddisb-brown. The melt is finally heated for some 
time at 290° C. The mass is extreoted several times with 
benzene, and, on evaporating the benzene, crystals appear; 
these on reerystallisation from tolaene, separate in red 
needles. The' residue, insoluble in benzene, is extracted 
once with tolaene, then crystallised from cumene, from which 
solutions small golden-yellow needles separate. 

The red substance is almost insoluble in alcohol or ether 
slightly soluble in hot chloroform or carbon bisulphide, 
easily in benzene, toluene, and other hydrocarbons, and very 
easily in aniline or nitrobenzene. It melts at 278° C. and 
sublimes. It dissolves in concentrated sulphuric arid with 
a violet oolour. The substance appears to have the formula 
CmHijS, and its behaviour leads to the conclusion that it 
is diuaphtbylenethiopbene— 



S 



4S8 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[April 30, 1M& 


On oxidation with chromic acid, napbthalic anhydride it 
formed. 

The yellow substance it insoluble in alcohol or elher. It 
it slightly soluble in hot bentene, toluene, phenol, xylene, 
and pyridine i more so in aniline, diphenylamine, toluidine, 
and cumene, and easily in nitrobenzene. Dilute solutions 
show a fine green fluorescence. It is insoluble in con¬ 
centrated sulphuric acid, and differ* therefore from picene. 
Analysis and molecular weight determination by rise of the 
boiling point of aniline and nitrobenzene prove that the 
substance bat the formula and its constitution is 

concluded to be that of trinapiithylenebenzene :— 



or, to indicate the 10 rings, decacyclcne. It is extremely 
stable towards oxidising agents. 

The action of sulphur on acenaphthene may be repre¬ 
sented by the equations— 

2 C 12 H,o + 5S = C,,., 11,58 + IH,S. 

3C,jHjq + OS — Ggll,* + 6H.,S. 

—J: McC. 

Petroleum ; Points on the Technology of Grosny -. 

Ii. W. Chari tsclikow. Westnik. sliirow. wcschtsch., 3, 
803. Chem.-Zeit., 27, [25], Hep. 77. ' 

Colour .—The Stammer colorimeter is employed, and the 
colour standard is fixed at 2'5°, but that of the commercial 
oil is usually 2j—2j(. 

Purifying with Quicklime .—The use of quicklime in refin¬ 
ing, eliminates certain acids (“A-acids ”) that caustic soda 
is incapable of removing. The sulpho-acids formed in the 
acid process can be largely modified by washing with water, 
and this treatment diminishes the consumption of alkali. 
The author’s experiments show that milk of lime gives 
better results than lime water, and entirely removes all 
trace* of acid (which is difficult to effect in the ordinary' 
process of refining), in addition to reducing the consumption 
of caustic soda to one-fourth, the product being also lighter 
in colour and of increased stability. The quicklime should 
be ground fine, preferably in a semi-slaked condition, 
and be employed in the proportion of 3—5 parts per 100 
of water. It is run into the distillate whilst the latter is 
being stirred, the agitation being continued until complete 
neutrality is attained. The pasty mass quickly subsides, 
and the final traces of lime soap can be removed by washing. 
The crude distillate is very moist, and mud be dried by 
means of an air blast for 8—10 hours. This operation is 
combined with that of purifying with lime, a 5 per cent, 
milk of lime being stirred in for three hours, followed by 
washing after the removal of the sludge; air is then blown 
in for eight hoars, and tho oil is dried. The influence of 
redistillation is to raise the sp. gr. from 0-7818 to 0-7983, 
reduce the consumption of acid und alkali by one-third 
(from 0-75 per oent. to 0-5 per cent.), and lower the colour 
from 1-75° to 1-5°. 

Sulphur Content .—Distillates prepared on a large scale 
contained 0-067—0-0868 per cent, of sulphur. On purifi¬ 
cation with sulphuric acid, caustic soda and lead oxide, 
the sulphur content fell to 0-03796 per cent., and to 0-08 
per cent, in presence of. scrap copper. On this account, the 
author recommends that copper scraps should be placed in 
the stills, and that the sieves in the dcphlegmators should be 
constructed of that metal, a change being made every three 
months. 


Utilising the Alkali Sludge. —This may be added to soap* 
the objectionable smell being eliminated by prolonged treat¬ 
ment with steam. The naphtha acids may be converted 
into copper salts and used for impregnating railway sleepers. 
The manganese and lead compounds of the petroleum 
acids may serve as driers for varnish. Other uses are; 
conversion into alisarin oil, and for scouring wool, also 
other technical operations not requiring the use of the 
more expensive soups from animal and vegetable fats. 

—C. S. 

English Patents. 

Extracts Soluble in Water contained in Tar ,- Process for 

Obtaining in one Operation -. M. 0. M. Tixier,Paris. 

Eng. Pat. 8515, April 11, 1902. 

See U.S. Pat. 722,336 of 1903; see below.—T. I-'. B. 

Ammoniacal Liquors ; Apparatus for the Distillation 

of -. G. Wilton. Kng. Pat. 24,832, Dec. 5, 1901. 

VII., page 494. 

United States Patent. 

Tar Extract; Process of Obtaining -. M. C. M. 

Tixier, Paris. U.S. Pat. 722,336, March 10, 1903. 
Alkali carbonate is added gradually to tar until all 
effervescence ceases ; the mixture is heated to between 
60° and 100° C., and allowed to cool. Sufficient water ia 
now added to dissolve out the soluble portion of the 
mixture, and the extract thus obtained, is decanted and 
precipitated by an acid, tho precipitate obtained being 
treated, hot, with further quantities of alkali carbonate 
until effervescence ceases.—T. F. 11. 


IY-COLOURING MATTERS AND 
DYESTUFFS. 

Nitrosobenzaldeliyde ; Preparation of -. F. J. Alway. 

Her., 1903, 36, [5], 793—794. 

I When zinc dust is added to an acetic ueid solution of 
p-nitrobenzaldchyde, three substances are formed, namely, 
the N-p-fnrmylphcnyl ether of p-nitrobenzaldoxime, un 
I insoluble red substance of the formula— 

. N —C f ,H,.CH -N.C„H,.CHO 

°<i v 

' N - c„ll 4 . C H - N. C 6 II 4 . CHO 

\/ 

O 

and a yellow substance, the composition of which has not ytt 
been determined. These same substances are produced by 
the electrolytic reduction of p-uitrobenzaldehyde in con¬ 
centrated sulphuric acid. Tho proportion of the last 
substance is greatest if the zinc dust be added quickly, 
whilst if it be added slowly in the cold, the first compound 
is produced in greatest proportion. Using excess of zinc 
leads to the production of the greatest quantity of the red 
substance. 

All three substances, on oxidation wiih chromic acid, 
yield p-nitrosobenzaldebyde. 
m-Nitrobeffzaldebyde behaves similarly.—J. MeC. 

Indanthrene. F. Kaufler. Her., 1903, 36, [5], 
930—933. 

The blue dyestuffs Indanthrene and Indanthrene C have been 
examined. They are produced from jS-amidoanthraquinone, 
and are best purified by dissolving in concentrated sulphuric 
acid: the solution is placed under a cover along with water, 
and as the acid becomes dilute, the dyestuff deposits in 
blue needles with a metallic lustre. Analysis shows that 
Indanthrene (C !B H, ] 0 4 lf I ) is the azine derivative of 
anthraquinonc, whilst Idanthrene C ia the dibromo deriva¬ 
tive of Indanthrene. 

On reduction of eillier of these dyestuffs with bydriodic 
aoid at 250°— 280 ° C. for four hours, and purification of the 
product by sublimation under diminished pressure,’then 
extraction with hot nitrobtneene, red needles are obtained 
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with a metallic lustre. Concentrated eolutioae of this 
eubstanoe are red, whiUt dilute solutions »how a yellow- 
green fluoreacence. it it soluble in concentrated sulphuric 
acid, bat insolubto in dilute solutions of acids or of alkalis. 
The same substance is produced by the reduction of 
Indanthrene C. Analysis shows that it has the composi¬ 
tion C„U„0,N T * and it is deduced that its constitution is 
represented by— 

CO 


I I I I 
N/\/\/\/ 
CH 2 | J Cli 2 
' N 



The behaviour of Indanthrene indicates that it is the 
detraketone corresponding with this formula.—J. McC. 


Flavaniline ; Formation of . . C. Goldschmidt. 

Chem.-Zeit., 190,i, 27, [24], 279. 

Bt heating acetophenone-oxime to Go’ ('.with an excess of 
phosphorus pentoxide, flavaniline is formed, and may be 
isolated by rendering the solution alkaline and extracting 
with ether. The oxime tint undergoes intramolecular 
rearrangement into acetanilide, which the phosphorus 
pentoxide then converts iuto flavaniline.—T, H. P. 


Indigo ; Synthesis of - , from Thiocurbunilide. T. Saud- 

meyer. Zcita. f. Karl). Text. ('hem., 1903, 2, [7], 129— 
137. 


Tub nitroso-compound obtained by the condensation of 
trichloro etbylidine-diaminodibenzene with hydroxylamine, 
dissolves in cold concentrated sulphuric acid, and as the 
solution is warmed, the colour changes and isatin is pro¬ 
duced, as well as a-isatinanilide. A similar result is 
obtained by dissolving tlie product of the action of chloral 
hydrate, hydroxylamine hydrochloride, and aniline in 
sulphuric acid. According us the sulphuric acid was 
allowed to act, whether as an accumulative or a dehydrat¬ 
ing agent, so the aldoxint gionp — CH : NOH would either 
pass into the acid arnido group — C : 0(NH._) or into the 
cyanide group — OX. The cyanide in quest ion must then 
be identical with that already prepared by Lett ben heimer, 
viz., 

Hydroeyanocarbodipbeuylimide— 


C,H,.N:C(NH.C,H i ).C;N, 
which is formed by slowly warming a mixture of 70 grots, of 
potassium cyanide in 200 c.e. of water, 300 grins, of basic 
lead carbonate. 200 grms. of tbiocarbanilide, and 500 grins, 
of spirit to 50’— 60 J C. After some time the mixture is 
filtered, and the solid residue, on extraction with ether or 
alcohol, gives long yellowish prismatic, crystals. When 
this substance is treated with yellow ammonium sulphide, 
crystals of thio-oxamindiphenylamidine— 


C,H 5 .NH.C(.C(NH,) : S) : N.C„Hj, 


are formed, which melt at 161°—1G2’ C. This substance, 
on treatment with warm sulphuric acid, gives a-isatinani- 
lide, which separates from benzene or carnon bisulphide in 
violet crystals, melting at 126°C.; from alcohol it separates 
in orange-red plates. The a-isatiuanilide is easily soluble 
in hot alcohol, ether, benzene, or carbon bisulphide, or in 
solutions of acids. On reduction it gives indigo: 400 grms. 
of a 10 per cent, solution of sulphuretted hydrogen contain¬ 
ing some ammonium sulphide are quickly run into a warm 
solution of 200 grms. of a-isatinaniiide' in 600 grms. of 
spirit. Indigo quickly separates from the solution in 
crystals with a coppery lustre, from which the sulphur 
deposited at the same time, is extracted with carbon 
bisulphide. * 


2 C 4 H 4 


/NR 

N '(X)/ 


C 


N.C,H, + 2HjS - 


< > C,H. + 28 

N rut / 


The indigo is practically free from indigo purpurin (Indigo 
red), and if it be desired to produce an indigo containing 
indirubin, this ia eaaily attained by adding to the a-iaatin- 
anilide some isatin before reduction. The indigo it 
deposited in crystals, which are not readily reducible. An 
easily reducible indigo is, however, obtained by the following 
process. By the action of sulphuretted hydrogen on an 
acid solution of a-isatinanilide a voluminous, insoluble 
precipitate of a-thioisatin — 

< sH. <co> G “* 

is formed, which, in presence of alkalis, decomposes into 
indigo and sulphur. The process is carried out by saturating 
240 grms. of a concentrated solution of sodium hydroxide 
with sulphuretted hydrogen, then adding I litre of water. 
A solution of a-isatinanilide, obtained from 200 grms. of the 
thioamidine in 800 grms. of concentrated sulphuric acid, 
and the solution of sodium hydrogen sulphide are simul¬ 
taneously poured into 6 litres of lee-water. a-Thioisatin 
is precipitated ; it is filtered off, then rubbed to a paste with 
water, and made slightly alkaline with sodium carbonate. 
The production of the indigo may l>e accelerated by 
warming. The indigo is formed as a dark-blue, extremely 
finely-divided powder, and the sulphur may bo extracted 
from it by meaus of carbon bisulphide. 

Methyl indigo dyestuffs can bo produced in a similar 
manner. The author describes many intermediate products 
which have been obtained during the synthesis of some of 
these metbylindigos. 

o-Dimethylindigo can be easily sulplmnated. It dyes 
wool and cotton a greener shade than indigo, p- Dimethyl- 
indigo can only be sulphonated by meaus of fuming 
sulphuric aeiil; the colour it imparts to cotton or wool 
cannot lie distinguished from that imparted by indigo. 

-J. McC. 

Enolish Patents. 

Nnphlhaccne ; Production of Deriratives of -, and 

Intermediate Products for use therein. H. K. Newton. 
From The Farbeufabriken vorm. F. Buyer and Co., 
Klberfeld. Eag. Fat. 9038, April 18, 1902. 

Sri: Fr. Pat. 320,327 •, this Journal, 1903, 22.—T. A. L, 

Anlhraguinonc Deriratives [Anthracene Dyestuffs] j Pro¬ 
duction of New -. H. K. Newton. From The 

Fnrbeiifabriken vorm. F. llnyer and Co., Klberfeld. Kng. 
Pat. 9194, April 21, 1902. 

Srk Fr. Pat. 320,481 j this Journal, 1903, 23.—T. A. L. 

Dyestuffs of the Anthruquinnne Series [Anthracene Dye¬ 
stuffs ] ; Production oj -. H. K. Newton. From 

'The Farbenfaluiken vorm. F. Bayer and Co., Klberfeld. 
Kng. Pat. 11,403, May 17, 1902. 

Ski: suppl. to Fr. Pat. 243,315 j this Journal, 1903,209. 

—T. A. l: 

Colouring Matters [Acridine Dyestuffs ] of the Acridine 

Series; Impts. relating to -. 11. K. Newton. From 

The Farhenfabriken vorm. F. Bayer anti Co., Klberfeld. 
Eng. Pat. 11,666, May 22, 1902. 

She Kr. Pat. 321,272 ; this Journal, 1903, 209.—T. A. L. 

Brown Colouring Matters [Sulphide Dyestuffs'] containing 

Sulphur ; Manufacture of -. (i. W. Johnson. 

From Kalle and Co., Biebrich-ou-the-Bhine. Bug. Pat. 
10,187, May 2, 1902. 

Sun Fr. Tat. 321,329; this Journal, 1903, 209.—T. A. L. 

Azo Dyestuffs; Manufacture of -. (>. Ittiray. From 

Meister, Lucius und DrUaiug, Hoechst u/Main. Eng. 
Pat. 10,213, May 3, 1902. 

See Fr. Pat. 820,879; this Journal, 1903, 141. —T. A. L. 

Bromo-Indigo-White and Bromo-Indigo [Indiuo Dye¬ 
stuffs ]; Manufacture of -. O. Imray. From The 

Farbwerke vorm. Meister, Luelus and BrUuing, Hoechst 
a/Main. Eng. Pat. 10,516, May 7, 1902. 

See Fr. Pat 321,002} this Journal, 1908, 141.—T. A. L, 
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Qrtha-ffitraphenyl-0-Zactic Acid. Methylketone [Indigo 
Dyestuffs J or its Homologuts ; Manufacture of Product$ 
soluble i* Water from — . 0. Imray. From The 
Farbwerke vorm. Meiiter, Lucia* und Brtlning, Hoechat 
a/Main. Eng. Pat, 11,582, May 80, 1908. 

The product obtained by coudeniing o-nitrobensaldehyde 
■with acetone.in pretence of small quantifies of dilute alkalis, 
o-nitrophenyl-d-laetyl methyl ketone, yields indigo on treat¬ 
ment with an excess of alkali. It is, however, only 
sparingly soluble in water, but the patentees find that, on 
mixing this substance or one of its homologues with 
benzylaniline (or toluidine) sodium sulphonate, a product 
is obtained tfhich is readily soluble in water and fulfils all 
requirements for dyeing and printing indigo on decom¬ 
position with an alkali.—T. A. L. 

Acridine Series [Acridine Dyestuffs] ; Production of 

• Colouring Matters of the -. J. Y. Johnson. From 

The Badische Anilin und Soda Fabrik, Ludwigahafen. 
Eng. Fat. 11,711, May 22, 1902. 

See Fr. Pat. 321,393 ; this Journal, 1903, 210.-T. A. J,. 

Indol [Indigo Dyestuffs ] and Derivatives thereof; Manu¬ 
facture of - . J. Y. Johnson. From The Badische 

Anilin und Soda Fabrik, Ludwigahafen. ling. Pat. 
14,606, June 30, 1902. 

Skis Fr. Fat. 322,387 ; this Journal, 1903, 360.—T. A. I,. 

Blue Sulphur Dyestuff, and Process of Making the Same. 
I. Levinstein, H. Levinstein, nnd Levinstein, Ltd., 
Mauehester. Eng. Pat. 12,229, May 29, 1902. 

Certain alkyl-leucindophcnols, when treated with sulphur 
and sodium sulphide, yield blue cotton dyestuffs, which, 
however, aro not very fast to light or washing. The 
patentees find that similar dyestuffs, but superior iu fastness 
to light and washing, are obtained from chlorinated alkyl 
leuoindophenols, formed by oxidising, for example, etbyl- 
o-toluidine and o-chloro-p-aminoplienol (in. pt. 133’ C.) iu 
aqueous solution with potassium bichromate in presence of 
sulphuric acid. The resulting product, after being precipitated 
with “ soda,” is filtered off, washed, and reduced in the cold 
with sodium sulphide. After heating to 70” C. and filtering, 
sodium bicarbonate precipitates p-ethylaniiuo-m-tolyl-p- 
hydroxy-m-ohlorophenylamine, which, when heated with 
sulphur and sodium sulphide m aqueous solution at 115'’ C. 
for about 24 hours and subsequently oxidised with air, 
gives a blue dyestuff. The dyestuff' is soluble in concen¬ 
trated sulphnric acid with a blue, and in caustic soda lye 
with a reddish-violet colour, whilst the solution in' sodium 
sulphide is colourless. It dyes unmordanted cotton bright 
indigo-blue shades from a bath containing sodium sulphide. 
Very similar products are obtained by employing o-toluidiue, 
p-xylidine, or methyl- or other alkyl-o-toluidine in place of 
the ethyl-o-toluidine.—T. A. I,. 

United States Fatbnts. 

Yellow Sulphur Dye, and Process of Making Same. C. Bis 
and A. Mylius, Assignors to Aniline Color and Extract 
Works, formerly J. B. Geigy, Basle. U.S. Pat. 722,G80, 
March 10, 1903. 

Foaurn. derivatives of si-tolyienediumioe are fused with 
sulphur and benzidine. The products are light brown 
powders soluble in hot dilute caustic soda lye or sodium 
sulphide solution, and dye unmordanted cotton yellow from 
a bath containing sodium sulphide.—T. A. L. 

Wool Dye [Azo Dyestuffs ], and Process of Making Same. 
M. Kahn, Elberfeld, Germany. Assignor to Farben- 
fabriken of Elberfeld Co., New York. U.S. Pat. 722,7 15, 
March 17, 1908. 

The diaso compound from o-aminophenol-p-sulphonic 
acifi. is combined with I.5-dibydroxnaphthalene. The 
product jgivqs violet-red shades on wfloufiom an acjd. bath, 
which become deep black on subsequent treatment with 
chromium compounds. (See Eng, Fat. 18,569, of l902,4 
this Journal, 19Q8,359,)-rT. A. L. , 


Wool Dye [Aro Dyestuffs J, and Process of Making Same , 
ht. Kahn, Elberfeld, Germany, Assignor to Fayben- 
fabriken of Elberfeld Co., New York. U.S. tat. 722,716, 
March 17,1903. . " 

Tbb diaso compounds from o-aminocresol sulphonic acids 
are combined with 1.5-dihydroxy naphthalene. (See Eng. 
Pat. 18,569 of 1902 ; this Journal, 1903, 359.)— T. A. L. 

Anthracene Derivatives, and Process of Making Same . 
M. Kugel, Wiesdorf, Germany, Assignor to Farben- 
fabriken of Elberfeld Co., New York. U.S. Pat. 722,719, 
March 17, 1903. 

A crystalline compound, readily soluble in boiling 
pyridine, is obtained by oxidising with chromic acid 
l-p-tolylamino-2.4-dihydroxyantliraquinone.—T. A. L. 

Blue Polyazo Dye, and Process of Making Same. I. Levin¬ 
stein and C. Mensching, Assignors to Levinstein, Ltd., 
Manchester. U.S. Put. 722,860, March 17, 1903. 

A diazotised araino-azo compound is combined with 
benzylnaphthylamine sulphonic acid. (See next abstract.) 

—T. A. L. 

Benzylnaphthylamine - Sulphonic Acid, and Process of 
Making Same. I. Levinstein and C. Mensching, Assignors 
to Levinstein, Ltd., Manchester. U.S. Pat. 722,861, 
March 17, 1903. 

A new benzylnaphthylamine sulphonic acid is obtained by 
heating together 1.8-naphthylamine sulphonic acid with 
benzyl chloride. The dyestuffs obtained by combining 
this acid with diazotised amino-azo compounds are much 
brighter and bluer than those produced from the un- 
benzylatcd acid.—T. A. L. 

Deducing Indigo. B. Mfiller and O. Schwab, Assignor 
to Farbwerke vorm. Meister, Lucius nnd Briining, 
Hoechst a/Al. U.S. Pat. 723,007, March 17, 1903. 

Indigo iu presence of a warm (60“—100° C.) sulphite, 
solution is reduced without a diaphragm by the action of an 
electric current. (See Eng. Pat, 5277 of 1902; this 
Journal, 1903, 293.)—T. A. I,. 

Green Anthracene Dye, and Process of Making Same. 
O. Bally, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafen, Germany. U.S. Pat. 723,125, March 17, 
1903. 

Paratoi.uidine is condensed with a balogenised sulph- 
anilino-antliraquinone. The product can be further sul- 
phonuted, and the resulting compound in either case dyes 
chrome-mordanted wool green. (See Eng. Pat. 10,886 of 
1901 ; this Journal, 1902, 608.) —T. A. L. 

Blue Sulphur Dye, and Process of Making Same, 
B. llerz, Assignor to L. Cassella and Co., Frankfort 
a/M. U.S. Pat. 723,154, March 17, 1903. 

PiiKNYLAtttiNoH VDiioxvpirnENYLAMiNE is heated with poly- 
Hulphides. The products dye cotton indigo-blue shades 
fast to washing, acids, and light.—T. A. L. 

Brown Sulphur Dye [Sulphide Dyestuffs], and Process of 
Making Same. II. Ebeling, Assignor to Kalle and Co., 
Biebrich. U.S. Pat. 723,448, March 24, 1903. 

Amino derivatives of m-tolylene-diamine are fused with 
sulphur and sodium sulphide at 200°—220° C. until the 
melt has become dry. The product dyes cotton reddish, 
brown, fast to soap and light, and can be diazotised on the 
fibre. (See Eng. Pat. 22,222 of 1901; this Journal, 1902,’ 
1327.)—T. A. L. 

French Patents. 

Dyestuffs [Sulphide Dyestuffs ] containing Sulphur-derived., 
from m-Tolylene Diamine ; Manufacture of '— 7 -. Soc. , 
J. B. Geigy and Co. Second Supplement, dated'July 17, 
1902, to Fr. Pat. 306,655, Dec. 27, 1900. 

Yellow, orange, and brownish - yellow dyestuffs are 
obtained by fhsing mono- and diformyl-m-tolylep e-diamine, 
fonByl-o-#itro-p-tolt>idine, W*d formyl-prmtro-o-toluvUn^, 
with sulphur and alkali sulphides or with polygqlphides. 
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. . .v^v-ive unmordante-i ootton, are very fast 

The product*, wbwh dye , . subsequent 

Alphylamino-hydroMhUm^ 

faLfsn. gasss' & *>>■». , 

it. homologues are M**^**^™^ or ot 
product* of ji-auimodiphe y following »ro of 

,,-aminophenols wirt‘^nohydroxydiphenyUraiuc melting 

145 C., and phenylammophenylbyaroxy > j j ^ . aud 

Aug. 25, 1902. . 

Tin- stability of certain diazo solution., e.g., ul, ™ d ;**®‘ 

Sn ^E^rn^um 

whilst potassium chloride gives the most stablej<ohitmu.^ 

Green Sulphide Dyestuffs for Cotton. Kalle and Co. 

Fr. Pat. 323,189, Aug. 4, 1902. 

Hv fu9 ; ni: p-hydroxyphenylthiourca or p-hydroxythiocarb- 
imiuie wdl, sulphur and .odium sulphide, blush-green 
dyestuffs for cotton are obtained which are very fas o 
washing, soaping, and light. An a ter-trea.mcnt with 
chromium s ilts increases the blueness ot the shade. 


acid combine, with tha oxalic acid to form an uuatabto 
compound— 


CO-0) 
CO — O' 


Ct<( / 
\ o — O / 


()v ,0 — CO 

V'r/ I 

\ O — CO 


which then act. with more oxalic ae.d .ecord.ng to the 

equation Cr a 0 4 0,, 4- H a C s (*s - O, * Cr s cy».)i + 

Chromic acid also combine, with sulphuric acid to form- 


s/°- O \Cr/ O “ 0 \Cr 






1 _0/ C Vo/^9-0/ 


T. A. L. 

Sulphide Dyestuffs; Direct Cotton -—•Kalle and Co. 
Fr. l’at. 323,490, Aug. », 1902. 

'I'm- dithiourcas of certain aromatic diamine., when heated 
w ith sulphur and sodium sulphide to temperature, rangiug 
a ,wc- iiun ’ vipift substantive sulphide uyeHtuiis. 


ilium suipuiuc iw ‘’-‘“I--- re 

from mb'—280' C., yield substantive sulphide dye.tuffa 

For example, wi-phenylene diamine dithiourea gives at 
i or extuup « Y j ait.mine ditliiourea Riven 


Which is much more stable than the corresponding oxalic m id 
compound. With excess of sulphuric acid it doesnot^give 

ozone; but if indigo be added, part.a‘ ir “ T^e *om 
nlace, and at the same time ozone is formed, the . on 
pound call also he decomposed by alkali according 

■ e< im.tion- aCrW , is+ viKM n „ 

() 3 + 2Cr(OH) s + 2Na,Cr0 4 + *Na s St> 4 + 3l! s O. 

The author has also studied the rate of reduction of 

chromic acid by an excess of oxalic acid, and tho result, 
show that (11 the rate of reduction is proportional to the 
concentration, (2) the rate of reduction of variable quantities 
of chromic acid by a constant quantity of oxalic acid »t 
constant volume is proportional to the weight of oxauc 
acid in excess of the 3 mols. required for the rcd "°"°"l 
and (3) the same as (2) when a constant quantity of 
chromic acid is reduced by variable quantities of oxali 
acid.—»J. McC. 

Chromic Acid ; Oxidising Properties of Mixtures of -, 
Zh oa^us Acids, (i. Ko.mil. Rev. gen. mat. col., 
1903, 7, [70], 100-101. 

The author has studied the oxidising power of various 
| solutions of chromic acid and sulphuric or oxalic acid 
on cellulose and on indanthrene. The extent of oxidation 
I of the cellulose was determined bv the action of Methylene 
! Blue wliich dyes oxvcellulose but not cellulose. Xhe 
1 extent of oxidation of the indanthrene was gauged by the 
i depth of tho green colour produced. The results show 
! that oxalic acid greatly increases the oxidising power of 
1 chromic acid, whilst to increase the oxidising power by 
! means of sulphuric acid, a very large excc»» of sulphtwo 
acid is required, llydroterrocyainc 


Fnr example, m-phcnyiene oiamme e-. — -." ' . ■ , v ,, rv s ii e htlv accelerate the oxblation. 


lit autl —v/. u. 

the shade obtained is yellowish-brown.—l • A. is. | 

Monaco Dyestuffs; Manufacture of New —Soc. 
Anon, des Frod. F. Bayer and Co. Ir. Pat. 3-3,80S, 
Aug. 18, 1902. 

See Eng. Pat. 18.5G9 ; this Journal, 1903, 359.—1. A. L. 

Indigo ; Manufacture of Halogen Derivatives of 

Badische Aniltn nnd Soda Fabrik. Fr. 1 at. 323,977, 
Aug. 25, 1902. 

Ixdigo, its homolognes or analogues, can he converted into 
a mono- or dibromo derivative by reacting with bromine on , 
indigo in presence of hydrochloric, hydrobromie, sulphuric, , 
or phosphoric acid. Chlorine derivatives can be obtained i 
in a similar manner.—T. A. L. j 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

India* ; Oxidation of ——, by Chromic Acid in Presence 
of other Acids. M. Frud’homme. Rev. gen.mat. «oL, 

.1903, 7, [76], 98-100. . . . , 

The) author baa proved that during <be oxidution o f-ox alic 
aeid by chromic acidi ozone is formed. The tShromic 


Ju the oxiuatiou oi mui B o ..• , 

using only oxalic acid than by using a mixture < >xn.ic 

and sulphuric acids. ._ 

The results arc in agreement with i ruil homme s view 
that oxalic and sulphuric acids combine w ith chromic acid 
to produce compounds which give up oxygen more readily 
than does chromic acid itself.—J. Met. 


Silks; Spontaneous Stains which form 
Corrosion. 0. Mamas. Rev. gen. 
[76], 97—98. 


on - 
mat. 


—, and cause 
col., 191)3, 7, 


SisiKY has shown that the red stains which form on silks 
are due to sodium chloride. Having incidentally noticed 
thesesdains in a pattern-book where the silk had been in 
contact with ink, the author was led to examine the action 
of ink on silk, Seven inks of different orl 8 ln w< *” 
examined and it was found that only one, whch was 
entirely free from chlorides, did not give rise t0 * 
stain The rate of development of the slam was entirely 
dependent on the quantity of chloride present, and thus 
Sisley’, view i. confirmed.—J. Met. 

ExOHSti Patest. ' 

P Dueina, and Scouring of Woollen Fairies. 

\ H.^. Haddan, London. From A. Elouegui, Tolow, SpAiA.. 

I Eug. Fat. 369, Jan. 6, 1903. -i 

TtM pure or mixed woollen fabric is fullad in a fritilhg; 
trough, which is also adapted to contain the dye-ltqttor. 
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The fabric in now scoured if necessary, and then dyed in 
the same trough. 

This process has the advantage that the movements of 
the fabric, given by the fulling trough, rendor the 
penetration of the dye into the fibre more complete. 
(Compare Kng. l'at. 371 of 1903 ; this Journal, 1903, 416.) 

—T. F. 11. 

United States Patents. 

Textile Material Non-inflammable; Process of Rendering 

-. W. Warr, Stalcybridge. U.S. l'at. 723,088, 

March 17, 1903. 

Textile material is rendered non-inflammable by impreg¬ 
nating it with a solution of stannate of soda, drying, 
impregnating with a solution of a titauium salt, drying, 
fixing the titanium by means of au alkali bath or sodium 
silicate, washing, and drying.—T. F. 11. 

Fkench Patent. 

Mordanting Wool; Quick Process of -■. E. Tung. 

Fr. Pat. 323,316, July $0, 1902. 

The ordinary mordanting agents for wool, bichromate of 
potash or chromic acid, can advantageously bo substituted 
by sulphocyanide (thiocyanate) of chromium (normal ! 
or slightly basic), or a double compound of it, such us . 
ammonium chrotni-suiphocyanide. in order to precipitate 
some chromium chromate on the fibre, a soluble chromate 
is added to the bath and also a small quantity of nitrite, 
a soluble copper salt, and free acid. The presence of these 
substances is stated to facilitate the fixation of the dyestuff, 
especially in dyeing with logwood. 

This new mordanting process is carriod out at u 
temperature not exceeding 65 C.—15. N. 


VI.—COLOURING WOOD, PAPER, 
LEATHER, Etc. 

United States Patent. 

Cane; Process of Pleaching ——. 11. Meyer and 

13. Besenbruch, Ilarburg-on-the-Elbe, Assignors to 
11. C. Meyer, juu., Hnrburg. I'.S. Pat. 722,869, 
March 17, 1903. 

Cane is prepared for bleaching by immersing it in a 
dilute alkali bath (using potassium hydrate, the strength 
is from 6—10 per cent.) at normal or moderate temperatures, 
under varying pressures. 

This treatment does not remove the layer of Kilica from 
the cane, but opens the pores so as to permit the thorough 
penetration of the blenching solution. 

The material is then subjected to the action of a 
bleaching solution in the usual manner.—T. F. 11. 


VII.—ACIDS, ALKALIS, AND SALTS. | 

Hydrosulphurous Acid. J. Meyer. Zeits. anorg. Chem., 

34, 48—61. Chem. Centr., 1903,1, [12], 686—688. 

Fon the experiments a pure solution of sodium hydro¬ 
sulphite was prepared from a specimen of commercial 
sodium hydrosulphite containing about 55 per cent, of the ; 
anhydrous salt. 

Compoeition of the Hydrosulphites.— From the results l 
of analyses of the solid sodium salt, Na,S 3 0 4 .2H,0 j j 
determinations of the ainouut of oxygen required (1) for 
the oxidation of the hydrosulphite to sulphite (or 
thiosulphate); (2) the further oxidation to sulphate; and 
determinations of too molecular weight by the freezing- 
point method, the author confirms Bernthsen’s formula 
of H s Sj 0 4 for hydroaulphurous acid. 

Reducing Actions of Sodium Hydrw/ulphite. —By the 
interaction of sodium hydrosulphite tdK potassium nitrite 
in alkaline solution in presence of air, potassium amino- 
sulphonate is formed and crystallises out Sodium 
bisulphite is first formed by the action of atmospheric 


oxygen, aod this reacts with the potassium nitrite according 
to the equation— 

KNO, + 8NaHSO s + H.O - 
NHj.SOjK + NaOH + 2NaHS0 4 . 

By the action of sodium hydrosulphite on potassium 
nitrite in acid solution, a vigorous evolution of nitrous 
oxide is produced. Aramoniacal copper sulphate'solution 
is decolorised by sodium hydrosulphite. With a small 
excess of the reducing agent, an intense yellow to 
orange coloration is produced, due to the separation 
of metallic copper. Free hydrosulpburous acid in dilute 
solution is not nltereil for some time by cuprous salts. 
In concentrated solution, the cuprous salt is rapidly 
reduced, with separation of copper, whilst with very dilute 
copper sulphate solution on gently warming, a red solution 
of colloidal copper is produced. The copper hydrosol 
prepared in this manner is free from other colloids 
(see l.ottermoser, this Journal, 1899, 703). Solutions 
of other colloidal metals — silver, mercury, bismuth, 
selenium—can be prepared in a similar manner. 

Behaviour of I/gdrosulphites oh Oxidation. —The 
reducing action of hydrosulphites depends on the fact that 
they are first oxidised to sulphites; under certain conditions 
other reaction products, such us sulphuric acid, dithionic 
acid, and thiosulphuric acid are formed. Oxidation by 
ammoniacal copper sulphate solution proceeds according 
to the equation— ' 

Na-SjO, -- 2 (’uS0 4 + 211/) = 

2XhHS 0 3 + CujSO, + 11/50*. 

ily oxidation with hydrogen peroxide both in alkaline and 
acid solution, nearly the whole of the sulphur is obtained 
as sulphuric acid, a small portion beiug converted first 
into sulphite and then into dithionic acid. The author is 
unable to confirm Schutzcnberger’s statement (Ber., 6, 678) 
that on shaking a hydrosulphite solution with air, exactly 
twice as much oxygen is taken up as is required for the 
formation of bisulphite. He found that the quantity of 
oxygen absorbed is always greater than the theoretical 
amount, but remains more or less below doublo that 
quantity. The excess of oxygen is used in the production 
i of a certain proportion of sulphate. On shaking sodium 
hydrosulphite with aerated water, the oxidation proceeds 
chiefly according to the equation — 

11/5/1, + (). + 11,0 = ILSO, + It.SOj, 
and to a lesser degree according to the equation — 

2HjS 2 0 4 + O, + 211.0 =- 4HjS( ) ;1 . 

Decomposition of Hgdrosulphurous Acid. —The reducing 
power of a hydrosulphite solution is diminished by 
warming. At 45° C. the decomposition of the hydrosulphite 
is slow, at 60° C. and 80° O. it begins slowly, then 
rapidly increases, and finally, towards the end, again 
becomes slower. The decomposition of sodium hydro¬ 
sulphite by warming probably proceeds according to the 
equation 2 X 0 / 5 /), + II/) = NajS/) 3 + 2NaIlS0 3 . 

If hydroaulphurous acid be set free from its salts by 
acids, it decomposes with copious separation of sulphur. 
Since in the decomposition uo sulphuric acid and con¬ 
sequently no polythionic acids (Bernthsen, Annalen, 
208, 148) are formed, the separation of sulphur must be 
caused by the formation of either tbiosulphuric acid or 
of sulphur dioxide and hydrogen sulphide. (See alio this 
Journal 1898,1109) 1899, 451.)—A. S. 

Pgrophosphorous Acid. V. Auger. Comptes rcud., 
138, [13], 814—815. 

Water is allowed to act on an excess of phosphorus 
trichloride, and the vapour of the trichloride, volatilised by 
a stream of carbon dioxide, is passed through the resulting 
liquid for 20 hours; the thick, clear liquid obtained, left 
in a desiccator over fused potash and phosphorus pentoxide, 
sires a moss of crystals haring the composition H 4 F,0 4 . 
The same substance is obtained by agitating continuously 
for five hours at 80°—40° C. a mixture of phosphorous 
acid with excess of phosphorus trichloride. The pyro- 
phosphorous acid so obtained melts at 38° C., is extremely 
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deliquescent, *Q<1 ia at onoe converted by water into 
phosphorous acid. Probably this character explains Amat’s 
failure to obtain it in the iwet way. At 180“ C. it gives 
•off phosphine, and at 48° C. in presence of phosphorus 
trichloride it yields phosphorus and phosphorlo or pyro- 
phosphoric acid—the result obtained by Gautier on reacting 
with phosphorus trichloride on phosphorous acid. The 
reaction between these two substances only begins when 
the phosphorous acid is slightly moist, or when the 
temperature is raised. —J. T. I). 

Cyanide of Potassium; Commercial -. A. Whitby. 

Hug. and Mining J., 1903, 75, 0], 333. 

Thu author gives the results of the examination of five 
samples of commercial cyanide from four distinct sources, 
with the object of showing how widely the composition of 
Bumples may differ, whilst they still show, by the usual 
method, the advertised percentage, say, of 98 per cent. 
Determinations were made of the potassium, sodium, 
cyanogen, and carbonates, the following figures being 
obtained :— 

- No. 1. No. 2. No. 3. No. S. No. 6. 


Percent. Percent. Percent. Per cent.; Per cent. 

Potassium. t!*5 30*5 tie's 43'6 j 

Sodium... 41'0 1 c.'i'n 22't 1 irs i 47'S 

Cyanogen. ! 3i)*4 US'S 37'0 , 40'1 r.1'2 

Carbonates (CO,) . ] 7'." 3'0 4*7 I <ra j Trace 

Undetermined.... | IS’lS 3*3 4*3 i 2*3 | 1‘3 

KCN + NaUN.... | 7s'0 ftvtl S3'5 I ui's j os'7 


No. 1 was in small rounded lumps and powder, very [ 
dirty-lookiug, and entirely different in appearance, from [ 
any of the others. The figures show that there is more 
than sufficient sodium to combine with all the cyanogen 
present, whilst even by uniting the bases in the most favour¬ 
able maimer, the maximum amount of active cyanide is only 
78 per cert. No. 2 was in the usual irregular masses, white, 
hut with a slight greenish-blue tint No. 3 was similar in 
appearance to No. 2 , but of it pure white colour. This 
sample, which had, however, been exposed, was guaranteed 
Ti’percent. It was heavily charged with sulphides, and 
the author mentions it as a typical example of how adul¬ 
terated samples are adjusted to comply with ordinary 
requirements. No. 4 was in coarse powder, puro white in 
colour. This is a sample of so-called chemically pure 
potassium cyanide, but, although bought at a very high 
price, contains 11 percent, of sodium, and the impurities 
common fo commercial cyanide.* No. ft is a sample of 
commercial cyanide of sodium. It was in pure white 
crystalline masses, guaranteed 128 percent, of potassium 
cyanide. With regard to the importance of the impurities, 
ulkali carbonates tend to increase the alkalinity of the 
solutions, and cyanates are eventually converted into car¬ 
bonates. According to the author, sulphides are of least 
importance; for example. No. 3, which is so heavily charged 
with sulphides as to give a considerable precipitate with 
alkaline lead tartrate solution, has been extensively used 
without complaint as to its effectiveness. In practice, the 
working solutions contain sine, which precipitates the 
sulphides as zinc sulphide. 

The author considers that, the effectiveness of mixed i 
sodium and potassium cyanides being accepted, it would be 
better to adopt the use of sodium cyanide under its proper 
name, an efficiency of at least 30 per cent, of cyanogen 
being demanded; or if potassium cyanide be used, the 
amount of sodium cyanide allowed to be present should be 
limited, merely to control the quantity of inactive bodies. 

—A. S. 

Cyanide ; Impurities in Commercial -■. G. Dovetou. 

Eng. and Mining J., 1903, 75, [18], 473. 

The author criticises Whitby’s statement (see preceding 
abstract) with regard to the influence of alkali sulphides in 
cyanide. A sample of cyanide containing a considerable 
quantity of aolnbie sulphides, yet in which the cyanogen 
content was high (96—98 per cent as potassium cyanide), 
when freshly dissolved gave a solution of low extractive 
power, and in order to bring it op to a normal effleiency. 


the sulphides had to be oompletoly removed. The working 
! solutions to be re - standardised contained more than 
sufficient potassium xincate to precipitate the sulphides, 
hut the precipitate of ainc sulphide was found to be as 
injurious as tne soluble sulphides. Precipitation with lead 
salt was attended with the same result. To obtain the beet 
i results, it was found advisable to dissolve half a ton of the 
cyanide in sump aolation in a small vat, with the addition 
of some slaked lime and the requisite amount of lead 
solution, and then, when the strong cyanide solution was 
required for re-standardisiug the mill solutions, to draw it 
off through a filter, in order to completely remove the 
1 precipitated sulphides.—A. S. 

j Persulphates ; Contribution to the Study of —, 
I N. Tarugi. Gar. chitn. ital., 32, [2], 383—392. Chem. 

Centr. 1903,1, [11], 610. 

Quantitative Determination of Pertulpliatel. —The methods 
of Leblanc ami Kckardt (this Journal, 1899, 299), 
Griitzncr (this Journal, 1900,276), anil Momlolfo—titration 
of the iodine let free by persulphates—arc stated to be 
1 unreliable. The author uses an aeidimetrie method based 
on the fact that solutions of persulphates, when heated, 
decompose according to the equation— 

MjS 3 0, + 11,0 - MjSO, e lljSO, + (). 

A weighed quantity of the persulphate is dissolved in a 
definite volume of cold water, and the acidity or alkalinity 
of the solution determined. The solution is then boiled for 
20 minutes, cooled, phenolphtliiilein added, and the acidity 
determined. In the case of ammonium persulphate, the 
solution is first made neutral and then a known excess of 
caustic soda added. 

Action of Persulphates on potassium Cyanide. —The 
action of persulphates is similar to that of potassium 
permanganate on potassium cyanide. If a mixture of 
monotuoiesulur quantities of potassium persulphate and 
potassium cyanide and excess of ammonia be allowed to 
stand for one day in the cold and heated for } hour on the 
water-bath, potassium cyanine is formed, and is converted 
by the action of the ammonium salt into urea. The latter 
change only proceeds to the extent of 78 per cent, of the 
potassium cyanide present, and this proportion remains 
constant, independently of thu amount taken. The end of 
the reaction can he recognised by the addition of a copper 
salt, and the reaction may be applied to the determination 
of potassium cyanide. 

Action of Persulphates on Silver Nitrate. —If solutions 
of silver nitrate and potassium persulphide be mixed, a 
black insoluble compound is formed and nitrous acid is 
evolved. The same compound is produced if ammonia be 
added to the solutions, or if solutions of silver nitrate and 
ammonium persulphate be mixed, but in these cases 
nitrogen and not nitrous acid is evolved. The black 
compound is the unstable silver salt of Caro’s acid, 
S< L.OAg.O.OAg, and the reaction probably proceeds 
according to the equation— 

2AgNO : , + KjSjO, + H,U ~ 

Ag.SOj + K 3 SO s + UNOj + UNO,, 

—A. S. 

Ilarium Sub-Salts. Guntz. Comptes rend., 1903, 

136, [18], 749—751. 

When calcium chloride is heated with excess of sodium, 
it is reduced to metallic calcium, but with barium haloids 
no such redaction takes place. The author finds that this 
is due to the formation of double salts of the type BaX, 
NnX, where X represents a halogen. All these salts 
decompose water readily, except the fluoride, with which the 
action is but slow. When heated in a vacuum at about 
700° C. they split up into the barium baloid salt and 
sodium, which latter volatilises. When heated with 
mercury they yield barium amalgam, and with zinc and tin 
the corresponding alloys are obtained; if heated to redness 
in hydrogen or nitrogen, these double salts give barium 
hydride or nitride. The formation of each compounds 
explains why barium cannot be obtained by the electrolysis 
of the doable chloride of barium and sodium.—T. ft. P. 
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Silver Chloride ; Solubility of ——, in pretence- of 
Mercury Salle. B. Fin si. 6a». chim. ital., 32, [2], 
324—828. Chum. Centr., IB03,1, [11], 610. 

In experiment* with equivalent amounts of mercuric, 
chloride and silver^nitrate [HgClj; aAgNOj), >t was found, 
assuming the reaction to he fomplete, that the amount of 
silver iunlofide remaining dissolved, increases with the 
volntpe of the solvent, the quantity being about 0-05 grm. 
per 100 e.c. of liquid. The liquitl separated from the silver 
chloride gives a precipitate with hydrochloric acid and 
chlorides, with silver nitrate, and with ammonium nitrate, 
sulphate, acetate, and citrate ; this points to the fact that 
the silver chloride exists in the solution in a state of 
dissociation. In the reaction between silver sulphate and 
mercuric chloride (1:1), the amount of silver chloride 
which remains dissolved appears to lie smaller Alkali 
acetates do not farther the precipitation of the silver 
chloride. The amount of silver chloride precipitated, is 
increased by adding an excess of either silver nitrate or 
mercuric chloride.—A. S. 


Lead Tetrachloride; Ammoniacal -. Seyewetz and 

Trawitz. Hull. Noe. Chim., 29, [7]. 261. 

Peroxide of lead is first prepared by reacting with ammo¬ 
nium persulphate on lead nitrate, chloride, or sulphate in 
presence of potash or soda. This peroxide dissolves 
readily, without evolving chlorine, in hydrochloric acid 
cooled by a freezing mixture of ice and suit. To this solu¬ 
tion is added the calculated quantity of ammonium chloride 
dissolved in 10 times its weight of water. The yield is 
70 per cent, of the theoretical, against 63 per cent, by 
Friedrich’s method. (See this Journal, 1903, 420) 

—J. T. I>. 


Arsenic Sulphides; Action of Hydrogen on -, in 

presence of Antimony, and on Antimony Sulphide in 
presence of Arsenic. H. I’elabon. Comptes rend., 
138, [13], 812—813. 

Hydroubn was heated in sealed tubes with mixtures of 
arsenic sulphides and varying proportions of antimony, and 
with mixtures of antimony sulphide and varying propor¬ 
tions of arsenic, and the partial pressure of the hydrogen 
sulphide produced was measured (compare this Journal, 
1903, 383). The results show that (1) Antimony displaces 
arsenic completely from its sulphides when they are melted 
together ; (2) hydrogen, heated with a mixture of arsenic, 
antimony, and antimony sulphide forms hydrogen sulphide 
in proportions which increase with the proportion of arsenic 
in the mixture.—J. T. 1). 

Potassium Hydride and Carbon Dioxide.; Combination 

between -. II. Moissan. Comptes rend., .1903, 

136, [12], 723-727. 

At temperatures lying between the limits — 85° and + 54’ C. 
absolutely dry potassium hydride and carbon dioxide do 
not react with one another, but in the presence of the trace 
of water vapour given off by ico at —83°, combination 
begins and is rapidly brought to completion by the heat 
evolved. At a temperature equal to, or higher than r>4° C., 
the perfectly dry substances are capable of reacting. Traces 
of hydrogen chloride or ammonia are not able to bring 
about, the combination in the same way as small quantities 
of water vapour. Similar results are obtained with the 
hydrides of sodium, rubidium, and ctesium.—T. H. 1’. 


oxy-aclds of phosphorus. This ’ red phospboras ie 'non- 
polaonous, but chemically vety active/ reducing cbpper 
salts, indigo, &c. energetically. The colour is darkened 
on heating. Alkalis rapidly dissolve it, with formation of 
phosphine and hypopbosphites, the substance turning black 
during the reaction. Organic bases also convert it into a 1 
black or dark red substance, which on exposure to ttif 
slowly changes back to the red modification, with evolution '' 
of phosphine. When ground up with a 50 per cent: 
solution of piperidine in water, a deep red solution and a 
black residue are produced. From the solution acids preci¬ 
pitate a dark grey body gradually turning yellow, which, 
after being freed from water by boiling with alcohol and 
subsequently drying over phosphorus pentoxide at 100" C., 
gave the composition : 1’, 92’32 per cent.; H, 0-59 per ' 
cent., corresponding with the atomic ratio P, : H. Poly¬ 
meric phosphorus hydrides, one soluble and the other 
insoluble in piperidine, are described. 

The author also measured the potential difference between 
a piece of platinum foil immersed in an emulsion of the red 
phosphorus and another piece of platinum, the upper half 
of which was placed in an atmosphere of hydrogen whilst 
the lower half dipped into a mixture of 1 vol. of N/10 nitne 
acid ana 2 vols. of piperidine, communication between the 
two electrolytes being established by a siphon tube filled 
with nitro-gelatin. The potential difference tins found to 
1>e 0*168 V, the phosphorus being electro-negative towards 
the hydrogen.—A. G. I.. 

Enclish Patents. 

Natural Soda; Treatment of -, for Rendering Possible 

the Production of Sodium Carbonate from the same, 
entirely free from the Discolouring Substances contained 
tn the Raw Material. K. Naumunn, Cologne, Prussia. 
Eng. I’at. 6145, March 12, 1902. 

Teona, or similar naturally occurring soda, containing 
sodium carbonate, chloride, and sulphate, is treated with 
sufficient water to dissolve the sodium chloride, and a 
“ suitable soda solution,” varying in composition accord¬ 
ing to defined circumstances, is used to net upon the 
solid residue, to extract the remaining sodium sulphate. 
Adherent liquor is displaced by water or by a solution of 
soda. When the solid residue is liable to long exposure, 
it is treated with a small proportion of a solution of sodium 
chloride. Otherwise, it is formed into blocks and burnt in a 
kiln to destroy organic matter.—E. S. 

Ammoniacal Liquors; Apparatus for the Distillation of 

-. G. Wilton, London. Eng. Pat. 24,832, Dec. 3, 

1901. 

The trays or chambers forming the tower aro provided with 
narrow elongated steam openings, which extend nearly the 
width of the tray. These openings are provided with 
baffles or hoods which dip into the liquid, and mud holes 
are provided in the walls of the chambers opposite the ends 
of these openings. Two or three of such openings may be 
used in each tray. The inlet and outlet pipes for con¬ 
veying the liquor between the trays, are of semicircular or 
other convenient form, and aro placed on opposite sides of 
the baffle against the sides of the trays, so that the liquor, 
in passing through the tray, comes intimately into oontact 
with the steam whioh passes through the baffle. These: 
pipes may also have mud holes provided in the walls of the 
chambers to facilitate cleaning.—T. F. B. 

United States Patents. 


Phosphorus t Investigations on -. K. Scheuck. 

Ber., 38, [5], 9*9. 

Mr boiling a solution of ordinary phosphorus (1°° grins.) 
in phosphorus tribromide (1,000 grms.) under a reflux 
condenser for 10 hours, the author obtained a light red 
modification of phosphorus, containingweven after washing 
with carbon bisulphide, a large Amount of phosphorus tri- 
bromide, from the greater part of which it maybe freed 
by boiling. with water. The last traces oi phosphorus trie 
bromide are obstinately retained, or are converted into. 


Sulphuric Acid; Process of Making ——. J. B. F. 
Herrcshoff, -New York, Assignor to General Chemical , 
Co., New York. U.S. Pat. 722,981, March 17, 1903. 

Sulphuric acid, of the strength which it is desired to f 
obtain, is subjected, iu a vessel provided with a cooling v 
jaeket/to a current, led to near the bottom, of sulphuric * 
anhydride, simultaneously with the introduotionof addAting'' 
agent in suoh proportion as to maintain the ncid of'» > 
constant strength: (Compare UJ8: Pats. 719,882—3>«rf:' 
Jan. 27,1908; this Journal, IB08,2l2.)i-*E. S. v . ) 
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Sui.fHrnot'8 acid gas and air, or oxygen, arc ' ir< J! l £ k ^ (Q 
contact with catalytic substances in sue P P hydride 
allow of only a partial conversion into sulphuric an y • 

The nartiallv converted gases arc then mixed with cool mr, , 
or with “a gaseous medium containing[ a Urgeij 
of free oxygen than tlie original mixture, and are 1 ro g 
into renewed contact with the catalytic material. 

Nickel Ores, Sec.; Process of Treating - J- Jcnk *“ s< j 

Webster, N.t'., Assignor to W. S. Adams, Waynesvi e, 
NX’. U.K. Pat, 7—3,1 .It*, March 17, 190.1. 

In ores containing nickel and iron, the iron is «*“•**• “*} 
the material is subjected to the action of a ^“tra edacid 
or ■■ suitable solvent." The mass is washed ">*h hot wuter 
and calcium carbonate is added, and afterwards ammon.a t 
precipitate the iron as ferric hydrate. *rom he car I 
solution, nickel is precipitated as sulphide, which ta co 
verted into the oxide, and that, in some cases, into mckrl 
sulphate.—E. S. 

Nickel Ores. be.; Process of Treating- -1. Jenkins, 

Webster, N.C., Assignor to W. S. Adams, Wayncsville, 
N.C. U S. Pat. 723,159, March 17. 1903. 

To continuously obtain nickel oxalate from nickeliferous 
material, such material is acted upon by a <' o nce.drated 
acid, and from the solution obtained by lixiviating the mass 
with hot water, nickel oxalate is precipitated by oxalic acid 
u an oxalate, mid is converted into oxide. Oxalic and i 
rcM.v, red from the filtrate, and returned to the original 
acnl solution. (< otnpare preceding abstract.)—E. • • 

Titnnnns Chloride; Manufacture of - -, J„^!! CnC ' !> 

Manchester. U.S. Pat. 723,217, March U, 190.1. i 

Titanoi s chloride is prepared by electrolytically treating 
a solution of tftanic chloride in a cell, m which the anode 
and cathode are separated by a porous division, the titanic 
chloride solution occupying tl.e cathode portion, whilst the 
nnodc compartment coutains a dilute acid solution. 

The titanous chloride thus obtained is a powerful reduc¬ 
ing agent i it is lilac in colour, and easily soluble in water. 

French Patents. 

Sulphuric Arid; Manufacture of -, by the Lead 

Chamber Process. A. h. Stinville. l’r. Pat. 32J,'-.>2, 


ing of a conical double tune rarai.ueu w.„ 

lion. so inclined M to cause the «*•*«”•"»"• Z vim«U 

from the impulse of the gases, snoh ^tniugal moYwac 

being aided by the flow outwards of liquid condensed in a 

turbfne-hke horiiontal tab. at the base o tho cono. M.^ 
for introducing heated vapours or gases into the dem«at nj 

tower are provided, and the sulphuric acid thus snisratw 
flows into a concentrating vessel, from which the steam 
liberated ret unis to the tower, h. 

Sulphuric Anhydride , Contact Apparalu‘forth,.Manu¬ 
facture of -Socicto Vere.n Cbem. oheT habr.ken 

Mannheim. Fr. Vat. 323,491, Aug. 4, 1902. 

The contact material is platinum network, layers of whmh 
are arranged, within removable iron frames, in superpose 

compartments, each group or P alr f °^/ r *“J** “’"hrough a 
of withdrawal, without stoppage of the pioo , . 

lateral closed casing. Kcferenec is m.ule toj.ng^lat. 

24,748, Dec. 12, 1899 ; this Journal, 1900, 1014. I*.. ■ • 


duly 11, 1902. 

The receptacles for the acid in the chambers have a small 
outlet into a tank containing a cooling worm, from which 
tank the acid, somewhat diluted by admission of water from 
a tap placed above, is pumped into an inclined trough 
reaching to the opposite side of the chamber, and there 
delivering the acid so as to establish a flow. Vanes are 
arranged within the chambers to secure up and down 
circulation of the gases.—E. S. 

Denitrating Apparatus [Sulphuric Acid ] i B. Kvers. 
Vt. Pat. 82#,397, Aug. 1, 1908. 

The apparatus tor the separation of sulphuric and nitric 
acids from the mixed acids, consists essentially of a 
* denitrating tower connected to a condensing tower by 
a .series It long vertical pipes; ■ Ufedfo. trc m -Aa top trf 
the former tower to -the bottom cf too latMjrp Beth 
towets are divided into a- series *4 obrnnhere^flUed’-with 
groups of tabes, ovoid io sross-seetioii. of which-tbai lower 


Nitric Acid ; Process for the Manufacture „f-— [from 
Air], li. Purling. Fr. Pat. 323,780, Aug. 12, 1902. 

To a chamber of leiraetory material, serving as a furnaojs 
in which a series of arc lights with carbon poles are placed, 
Uiuospheric air is admitted, and alter it has attained a t gh 
temperature (above that at which nitric ox.de can he fo med 
!,rTan exist), steam and fresh air are passed in. or these 
mav be replacod by hydrogen or a gas containing hjdrogcn, 
in which case the explosions produced, assist in ru'Hmg th, 
temnerature. A system of heat-regenerating compartments 
sepamte'l by a ma-sive block into opposite ranges is so 

constructed that the gases alternately miter and ba e i x 

tl.rm.gh the opposite apertures. I be process y 
supplemented by sparking the air. 

Carbonic Acid, Manufacture of--, by means of Almorp- 
rion [from Gases of Combustion]. G. A. 

Kr. Vat. 323,551, Aug. 7, 1902. 

Gases of combustion are drawn to the bottom of' a tow« 
filled with coke or the like, on to which un alkaline lye i» 
showered The lye, having absorbed the carbon dioxide, 
jumped into a boiler, in which it is heated under pressure, 

Ammonia . Apparatus for Abtortiny Osenbrtick. 

Fr. Put. 323,101, July 19, 1902. 

See Eng. Pat. 15,007, July 14, 1902 f this Journal, 1902, 
1221.—E. S. 

Limekilns, especially for Suipir-Wark, V. Mortgat. 

Fr. Pat. 328,650, Aug. 11, 1902. 

A vatoiusino chamber is arranged in the upper part of the 
kiln, ill Which the limestone can be slowly freed from walIr. 
Vertical and zigzag gas conduits arc arranged in *1P 

part of the waH of the kiln, and receive the ga.es resulting 

from the calcining process, and convey these to a g» 
channel arranged in the upper part of the mouth of tb 
kiln ; these gM conduits serve to heat the kiln-wall, ana 
through it the materials to be calcined, and also to remove 
the water contained in the matenais. 1 he water ™P°“ 

ssr ^rtsawss s*fSS 
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SftStfMSS X 3 «... ,b„«.-W. C. H. 





495 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[April 30.1M6. 


la practice, to S50 part* of *odiom, heated In an iron 
crucible to 250°—800° C., 180 part* of sodium nitrate (or 
220 parts of the nitrite) are added by small portions with 
stirring, access of air being avoided as far as possible. If 
the reaction is not complete, the covered crucible is heated 
to the point of fusion of its contents. (See also Fr. Pat. 
321,418, May 28, 1902; this Journal, 1903, 212.)—E.S. 

Calcining and Sulphating; Mechanism for -. Kociote 

Verein Chemise her Fabriken in Mannheim. Fr. Pat. 

323,492, Aug. 4, 1902. 

The hearth or muffle of the calcining and sulphating furnace 
is entirely of cast-iron, firmly supported upon a cast-iron 
piece, resting on an iron framework, through the hollow 
axis of whioh the stirring apparatus is actuated, thut 
apparatus also being independent of support from the 
brickwork, which serves only to direct the flames and con¬ 
centrate the heat upon the muffle.—K. S. 

YIII.—GLASS, POTTERY, ENAMELS. 

Gtasn ; Electrical Manufacture of - . 

Electrotekn. Tidsskr. Christiania, 1902, 15,177. 

An electrical method of manufacture has been based on the 
capacity of glass to conduct electricity when in the molten 
state. A certain quantity of material is fused in any con¬ 
venient manner, and an alternating current, either single¬ 
phase or polyphase, is made to traverse the molten mass. 
The process then becomes continuous, fresh material being 
added to the molten mass, anti the fluid glass produced 
run off, cate being taken to leave an amount suilicient to 
conduct the current.— A. S. 

English Patents. 

Kiln-, An Annealing and Direct-Draught Continuous -. 

H. de Witt, Brussels. Kng. Pat. 6131, March 12, 1902. 
The chambers of the kiln are separated by perforated walls, 
and can be isolated by dampers; or double perforated 
division walls are arranged with a space between them, 
which can be filled, say, with sand. A horizontal grate or 
hearth extends across each chamber, and is composed of a 
series of refractory bars or slabs arranged with inclined 
passages between them to allow air to pass to the flues, and 
to prevent cinders from falling into the flues. The air enters 
through openings in the roof cf the kiln, and is heated 
before it reaches the hesrths by its passage through flues iu 
the arch of the kiln. The gases pass from each hearth to 
a transverse flue, whioh communicates with the main hot-air 
flue, the passage to which is controlled by dampers, the hot¬ 
air flue forming a closed circuit. In the continuous kilns 
with double perforated division walls, an additional draught 
flue connects, with suitable dampers, each ohamber with the 
hot-air flue; aud the transverse flues are connected, by 
suitable dampers, with the smoke flue.—W. C. H. 

Ceranut Ware; Kiln for Firing -. E. de France, 

Haze, France. Eng. Pat. 6381, March 15, 1902. 

The kiln, which is for subjecting articles first to an 
oxidising, and afterwards to a reducing flame, “ to impart a 
metallic lustre or gloss to them," has a muffle the walls of 
which are composed of hollow bricks. During the oxidising 
process tile combustion gases are drawn through the 
hollow conduits iu the bricks by the chimney draught, the 
rate of flow and direction of the course of the gases being 
controlled by dampers. Openings are also provided from 
the hollow conduits of the bricks into the interior of the 
muffle, from which the reducing gases can pass out into 
vertical flue* in the walls of the kiln, and thence through 
pipes into the smoke-box and chimney. After the glaze 
has been fused by the oxidising flume, the temperature 
in the muffle is allowed to fall somewhat, combustible 
material, rich in hydrocarbons, is fed into the grates, access 
of air ia stopped, aud the reducing gas* are caused to pass 
into the muffle by closing tbe dampers in the flues which 
lead directly into the chimney, and by opening the dampers 
of vertical flues. The rate of flow of the reducing gases 
is slow, owing to the total area of the small openings into 


tbe interior of the muffle being two or three times greater 
than the area of the openings into the vertical flues. 

—W. C. H. 

United States Patent. 

Earthenware; Manufacture of -. E. G. Acheson, 

Niagara Falls, Canada, Assignor to the Acheson Co., 
Niagara Falls, N.Y. U.S. Pat. 722,791, March 17, 1903. 
A new method of manufacturing earthenware by treating a 
"body” material with a modifying agent such as tannin, 
and then forming the mass into tho desired shape. Such 
earthenware is said to possess increased strength and 
plasticity and decreased absorption of water, and to show 
less shrinkage in drying.—A. G. L. 

Fhencii Patent. 

Ceramic Products ; Manufacture of Enamelled or Glazed 
-. A. Bigot. Fr. Pat. 323,657, Aug. 11, 1902. 

Tub moulding and the application of the enamel are carried 
out in one operation, and the article passed through the 
oven once. A wet or dry powder of the verifiable sub¬ 
stance is placed at the bottom of the press mould to a 
suitable depth, and the necessary quantity of ceramic 
material (of burnt earth, faience, stoneware, porcelain, &c.) 
applied as a wet or dry powder. The two layers are then 
pressed, and the article covered with a vitrifying substance, 
aud immediately put in tho oven. The production by this 
process is also claimed of enamelled or glazed ceramic 
articles, either flat or in relief, of all shapes and sizes. 

— iV. C. II. 

IX—BUILDING MATERIALS. CLAYS, 
MORTARS, AND CEMENTS. 

Cement for Marble. J. Franklin Inst., 1903, 155, 

[3], 180. 

Four parts of gypsum aud one part of finely-powdered 
gum arabic are intimately mixed and made into a mortar-like 
mass with a cold solution of borax. The cement sets in a few 
days. For mending coloured marble, the cement may he 
tinted by adding a colouring matter to the borax solution. 

—A. S. 

English Patents. 

Marble ; Artificial -, or Marbling. S. Gniuet, Lyons, 

France. Kng. Pat. 25,736, Nov. 22, 1902. 

The aniline or alizarin dyestuffs, or the vegetable dyestuffs 
obtained from wood, &c., generally employed to give the 
effect of artificial marble are mixed with a liquid composed 
of, for each kilo, of paint, 1 —10 grins, of gold size, 250— 
500 grms. of water, and 750—500 grins, of sodium silicate. 
This mixture is applied directly to wood, stone, cement, &c., 
and is also applicable to glass, &c., especially if used in con¬ 
junction with an alkaline earthy salt (e.g., barium sulphate, 
lime) capable of forming an insoluble silicate with the 
sodium silicate. —T. F. B, 

Clay and other Insoluble Matters; Process of Separating 

-. M. W. Phillips, Philadelphia, Pa. Eng. Pat. 

28,788, Dec. 30, 1902. 

In order to obtain only the most finely-divided portion of 
the material, tbe clay or other insoluble substance is finely 
ground and suspended in water, the resulting liquid being 
then passed across the face of a nearly vertical stationary 
screen, composed of some fibrous material, e.g., silk, of the 
finest mesh. As soon as the screen is wetted, the fibres 
swell, and the size of the meshes is stilt further reduced, 
with the result that only the very finest portions of the 
material can pass through the screen, on the other side of 
which may be placed suitable deflectors which at once 
conduct the liquid away from the face of the screen. 

—A. G. L. 

United States Patents. 

Silicon, Oxygen, and Carbon; Method of Producing 
Compound* containing —— [Refractory Material ]. 
E. G. Acheson, Assignor to the Acheson Co. U.S. Pat. 
723,792, Maroh 17, 1902. XL A., page 500. 
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Refractory Material. E. G- Achesou, Stamford Township, 
Canada, Assignor to the Acheson Co., Niagara Falls, 
N.Y. IT.S. Pat. 7:18,793, March IT, 1903. 

Tb* material it composed essentially of silicon, oxygen, 
and car bon in chemical combination, and may be used, with 
or without a binding aaent, as a refractory lining, or for 
bricka, crucible*, or muffle*. It is" neutral toward* acid or 
basic slags,” insoluble in molten iron, and unaffected by 
furnace gases. “It is also capable of reacting with 
hydrofluoric acid."—A. G. L. 


hardened by steam under pressure. It is claimed that by 
this process, not only is the lime completely slaked, but the 
thermo-chemical effect due to the slaking, tends to promote 
the combination of the sand and lime, and also inoreases 
the plasticity and cohesion of the mixture to an extent 
sufficient to allow of working the mass. Tho cohesion 
may be further increased by the preliminary addition of 
powdered calcined calamine, or tine oxide, to tho powdered 
<|uicklime, from which line oxychloride is formed on the 
addition of (he calcium chloride solution.—W. 0. H. 


Brick,, Making Glazed -. W. E. Jaquee, Assignor 

to A. O. Crosier, both of Grand liapids, Mich. U.S. Pat. 
723,279, March 24, 1903. 


The laxly portion of the brick is made of cement or 
cementitious material, which is then covered with a layer 
of either silica or a silicate mixed with cement, a flux, ana 
water or else with a solution of flux and a mixture of a 
metallic oxide with cement and silica or a silicate. The layer 
is allowed to set and dry, and is then fired—A. G. L. 


Stone, Artificial, Making Cementitious Products or —. 
W. E. Jaques, Assignor to A. O. Orozicr, Grand Rapid*, i 
Mich. U.S. Pat. 723,281, March 24, 1903. | 

A com r act porous mass of unset cementitious material, or j 
of seven parts by weight of sand and one of cement, is first 
made of the required form. A cementitious liquid, which 
may also contain colouring matter, is then confined externally 
to the surface of the mass and pressure applied, in order to 
force the liquid into the pores of that mass, after which the 
product is allowed to set and harden.—A. G. L. 

Cement, Acid-proof; Composition fo>' -. H. Gnlli- 

nowsky, Philadelphia, Pa., Assignor to W. Maguire, 
Toronto, Canaria. U.S. Pat. 723,203, March 24, 1903. 

A fibrous material is impregnated with about equal parts j 
of magnesium chloride and silicic acid, and the whole, alter ( 
being dehydrated by heating, is mixed with a basic cement. , 

—A. G. h. ] 


X.-METALLUBGY. 

Steel I New Preliminary Fining Process in connection with 
the llertrani-Thiel and Thomas Process. O. Thiel. 
Stahl u. Eisen, 23 , 306. Chem.-Zeit., 27 , [23], ltep. 79. 

The efficiency of the furnace i* increased by making the 
process continuous, by the use of heated ore and lime, and 
employing a series of tap-holes at different levels in the 
front and rear ends of the furnace, corresponding tap-holes 
for the slag being also provided. (Inly one-half the content* 
of the furnace are run off. and an equal quantity of molten 
pig-iron is then added to the remainder, the use of heated 
lime and ore (heated by blast-furnace gas) reducing the 
fining process from 2—hours to 1 —1J hours. The 
product can be worked up to ingot iron cither in a con¬ 
verter or in the furnace itself) and all classes of ore, 
ininette, &c., arc suitable. The economic superiority over 
the Thomas process is estimated at is. Tho process is 
claimed to be particularly suitable where phosphorotic iron 
is lacking. The silicon, carbon, an 1 one-half the manganese 
are eliminated in an acid furnace, and the phosphorus it 
removed in the converter, the duration of blowing being 
diminished by tiJ per cent. In tics way pig-iron with 
0-8—l percent, of phosphorus can ho used. A yield of 
98 per cent, in comparison with the ordinary Thomas process 
is obtained, with a profit of 3s, 6 d. per ton of steel.—C. 3. 


French Patents. 

Marble ; Proctss for Making Artificial -. E. Bartz 

and E. Benz. Er. Pat. 323,356, Aug. 1, 1902. 

Silica is mixed with sufficient sodium silicate to give a 
pasty mass, sufficiently liquid to be run into tho moulds. 

A portion of this paste is coloured with suitable colouring 
matter, and mixed with the remaining part of the paste 
until the coloured portion is distributed evenly throughout 
the mass in the form of veins. . 

The whole is now run into moulds and allowed to set for 
about 24 hours.—T. E. B. 

Building Materials , Artificial -. A. Seigle. 

Er. Pat. 323,666, Aug. 11, 1902. 

A warm dilute solution of calcium chloride is added to a 
mixture of carefully sifted sand and quicklime, whereby a 
plastic mass is obtained, which can be moulded and then 


Gold, Volatility of -, in admixture with Zinc. 

K. Friedrich. Zeits. augew. Chera., 1903, 10, [12], 

269—271. 

The author disputes the statements of Grtlnbtit as to the 
volatility of gold admixed with zinc, and contends that the 
loss of gold observed by the latter in the recovery of zino- 
precipitated gold in the MacArthur-Forrest process is due 
to mechanical dispersion of the finely-divided metal by the 
volatilised zinc. The author hus carried out a series of 
experiments with alloys of gold and zinc prepared from 
pure zinc and commercial zinc with gold of 998 thousandths 
fine. Some difficulty was experienced in the preparation 
of the alloy, the zinc, when melted beneath a layer of 
powdered charcoal, becoming coated with a film of oxide ) 
the trouble, however, was surmounted by melting the zinc 
beneath a layer of fused potassium cyanide, and sub¬ 
sequently adding the gold. Alloys were prepared in this 



Alloy. 

Pure Zinc. | Cor %™™ M 


Excess of I Time of 
Zinc in terms I , 

of Gold. | heating. 


Temperature, 0 0. 


Measured. Calculated. 


• Weight of 
I Alloy after 
' Distillation. 


1 

Mgrms. 

179-17 

Mgrms. 

Grins. 

2*7 

Times. 

15 

Mins. 

20 

1,070 


2 

21**66 


4*0 

23 

30 i 

1,085 

.. 

3 

23*44 


83-0 

3A41 

150 ! 

1,050 
• » 


4 

1*72 


30*0 

17,443 

120 1 

j 1,200 

5 

170-44 


1-452 

8 

5 



6 

49*30 


5*70 

ne 

10 

1,380 

1 

7 

48-90 


8*76 

179 

15 

f to 

1 •• 

8 

3*24 

• • 

18*0 

5,556 

25 

1,420 

.. 

9 

0*88 


18*86 

21,432 

25 


10 

9’Qi 

loio 


11 

3 

,, 

) 1,100 

11 

1*18 

14*8 

•• 

13 

1 

,, 

12 

618-05 


47 

8 

6 


s 

IS 

37*95 


2 -«« 

70 

3 



14 

8*28 

5200 

fl‘12 

739 

10 

. , 

i ntsirv 
\ 8,000 
r 

15 

44*56 


12 

2 

•* 


Mgrma. 

2<*5 

280 

Not weighod 


Gold 

recovered. 


Mgrtns. 
175 * 12 
212'32 
23 1 28 
1*71 
173*86 
48'75 
48*60 
3*05 
0*86 
8*02 
1*16 
2H-48 
19*54 
601 
23*40 


Loss of 
Gold. 


Mgrras. 
0*05 
0*54 
0*16 
0*01 
0 * 68 
0*55 
0*30 
0*19 
0 * 0 * 
0*09 

ooa 

873*67 

18-41 
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way containing from 8,000 to 21,000'times as much zinc 
a* (told. 

The aooorapanying table civet the results of 15 experi¬ 
ments on alloys of cold with pore and commercial aloe 
under various conditions of volatilisation. 

The heavy loss shown in experiments 12 to IS is doe to 
tho sine having been volatilised by means of the electric 
arc, the process proceeding so violently that visible l 
articles of gold and even portions of the alloy itself were 
lown away with the volatilised zinc oxide. The author j 
is convinced from his experiments that if loss of gold in j 
presence of zinc take place at all, it can only do so 
when the zinc is volatilised with extreme energy, and is 
then carried off mechanically as gold or a zinc-gold alloy. 

—H. F. C. G. 

Ferro-Manganese; Technical ———. T. Naske and A. 

' Westermnnn. Stahl u. Eiseii, 23 , 213. Chem.-Zeit., 

27 , [25], Kep. 78. 

The manganese in ferro-manganese forms carbides 
analogous to those of iron; but owing to the different 
behaviour of the two classes of compounds, the determina¬ 
tion of the forms of carbon in these alloys is a difficult 
matter. Manganese carbide, Mu 3 C, is converted by water 
Into the hydroxide, with liberation of methane and hydrogen, 
whereas the corresponding iron carbide is only slightly 
decomposed. In presence of moisture, high-grade ferro¬ 
manganese readily oxidises, liberates a combustible gas, 
and suffers disintegration. 

The authors attribute the gaseous mixture furnished by 
ferro-inanganese when treated with water, to three 
reactions, one being that already referred to, another from 
the action of water on the metal, and a third from its 
notion on manganese nitride, nitrogen and hydrogen being 
liberated. A similar result is obtained by the action of 
acids, except that in this case hydrogen predominates. 

—C. S. 

Cyanide of Potassium ; Commercial . ■ A. Whitby. 

VII., page 493. 

Cyanide ; Impurities in Commercial -. G. Doveton. 

VII., page 493. 


English Patent. 

Steel and Malleable Iron ; Manufacture of ——. J. A. 
Hunter, Philadelphia, 1T.S.A. Kng. Pat. 28,240, 
Deo. 22, 1902. 

Wee U S. Pat. 719,117, Jun. 27, 1903) this Journal, 1903, 
214.-E. 8. 

Spent , Acid from Galvanising . Works and the like; 

Treatment of -; and the Manufacture of Zinc White 

. and Ferric Oxide. H. E. Howard and G. Hadley, 
„ Halesowen, near Birmingham. Eug. Pat. 9327, April 22, 
1902. 

See U.S. Pat. 713,804, Dec. 16, 1902; this Journal, 
1903, 97.—K. S. 

Aluminium ; Solder and Fluxes for ——. W. Shone, 
Chester. Eng. Pat. 9340, April 22, 1902. 

The solder consists of tin, 82^; zinc, 15; and bismuth, 2 J 
per cent. The flux is an awmoniacal solution of potassium 
nitrate, with or without sodium nitrate.— E. S. 

Alloy or Metal i Mew Metallic ——. T. W. Just and 
W. F. I,. Frith, both of Loudon. Eng. Pat. 9696, 
April 26, 1902. 

To prepare the alloy, stated proportions of nickel, lead, tin, 
and'tine are successively added to melted copper in the 
order stated, the copper, nickel, and zinc being the principal 
constituents. Small proportions off" palladium-sodium- 
chloride and of a vanadate are also added, as well as 
aluminium, preferably as a silicate. The alloy is stated to 
have the colour of silver, and not to be affected by the air 
or by eea-water.—E. S. 


United States Patents. ‘ 

Crucible Smelting-Furnace. O. Forsbach and E. Clerc, 
Miliheim-on-the-Bhine. U.S. Pat. 722,831, March 17, 
1903. 

The specification describes a crucible furnace having a 
crucible supported above the grate bars with a jacketed space 
surrounding the crucible; there is also a receiving-pot 
supported by the jacket above the crucible and communicat¬ 
ing with the latter, but leaving a slight space between the 
lower end of the receiving pot and the top of the crucible. 
The fuel is fed into the space surrounding the crucible. The 
hot gases from the fuel flow up through the space between 
the crucible and the receiving pot, und puss through the 
material in tho receiving-pot before escaping through the 
lateral outlet. (See also Eng. Pat. 22,777 of 1900; this 
Journal, 1901, 481.)—H. B. 

Melting Furnace [ for Steel]. F. H. Daniels, Worcester, 
Mass. U.S. Pat. 723,443, March 24, 1903. 

The floor of the main chamber of the melting furnace for 
making steel, curves downwards, forming a melting-basin, 
between which and the exit flue is a bed of fire-bricks 
upon which a series of adjacent water pipes are longi¬ 
tudinally disposed, constituting a preheating chamber. 
Over these pipes miscellaneous scrap for the charge is 
impelled by a power-operated charging device. A 
mechanical charger is disposed opposite the feed door, to 
the preheating chamber, for transferring into it the car 
load of material for the furnace.—E. S. 

Steel; Process of Producing -. P. Eyermann.'Benrath, 

Dusseldorf, Germany. U.S. Pat. 723,594, March 24, 
1903. 

See Eng. Pat. 15,984, Aug. 8, 1901 ; this Journal, 1902, 
709.—10. S. 

Cast-Iron Alloys [with Nickel ] ; Manufacture of ——. 
G. Grunauer, Berlin. U.S. Pat. 723,601, March 24, 
1903. 

Cast-iuon is melted in a suitable furnace, and to the 
molten metal, after tapping off, “ one-half to forty per cent, 
of nickel ” is added to form the alloy. —E. S. 

Metals; Separating Precious - from Solvent Solutions. 

J. P. Schuch, Jr., Cripplecreek, Col. U.S. Pat. 722,762, 
March 17, 1903. 

Thk solution is run into a column or tower containing a 
series of superposed compartments, the first of which 
contains crushed limestone, to neutralise any free acid, 
the solution then passing successively through zinc, 
wood ashes, asbestos wool or its equivalent, and eharcoal; 
then through zinc shavings, to precipitate tho precious 
metals, then through charcoal to act as a filter and retain a 
proportion of the said metals, subsequently through limestone 
to precipitate the zinc, and then alternately through zine, 
charcoal, or coke and zinc,, to effect complete separation of 
the precious metals and thorough filtration.—E. 8. 

Ores [containing Precious Metals ]; Method of Treating 

-. F. K. Carpenter, Denver, Col., Assignor to 

J. II. Berry, Detroit, Mich. U.S. Pat. 722,809, March 17, 
1903. 

Str.icious ores containing preoions metals (“mainly 
silver ”) are smelted with sulphur, copper, and a basic flux, 
the matte produced is roasted, and smelted with a silicioux 
flux) lead is then added, and the mixture, subjected to an 
oxidising blast, yields a “ coppery ” litharge and a residue 
containing part of the precious metals. The coppery 
litharge is smelted with a reducing agent for partial reduc¬ 
tion, so as to produce a bottom 01 metallic lead; containing 
precious metal, and cuprous oxide, which latter, after 
separation, is reduced to metallic copper. Or the ores are 
•« concentrated ” in impure metallic copper, whiob, after 
mixture with lead, is oxidised, and subjected, to the before- 
described treatment. The “rich -alng" obtained in the 
treatment with a silicious flux, in the first process, is added 
to a subsequent charge of ore. Compare U.S. Pats. 
718,087-8-9, and 718,801, all of 1908 ; this Journal, 1903, 
147 and 214.—E. S. 
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fir it •• Method of Trathidg [Amalgamating] - -. P-A- 

•Tu« nrooes* consist* in continuously feeding pulp to a 
centlv agitating the same therein to cause 

flUimafelv mixed with mercury, and the 

A£*«£• 

P r.-vfa- strata before coatact with mercury, the 

“^r?ss*.75nn , s 

r.S. pats. 705,095, 705,096, 70 1 ,971 and 70 ,,j 7-, all ot 
1902; this Journal, 1902, 1234.— E. S. 

Metal. [Precious] ; Process of Extracting _TT• /™‘ 
Ores. S. Trivick,Clapham, England. L.h. Iat. . 23,7Si, 

■ March 24, 1903. 

To the ore such proportions of dry chloride of lime and 
of a ferric salt are added, as may result in the formation of 
ferric hypochlorite and ferric chloride, which “will evolve 
nascent chlorine.” The uBe of ferric sulphate is claimed, 
as well as, generally, a metallic salt capable of acting , 
sfnXrly Compare U.S. Pat. 706.365, of Aug. 3. 1902 , 
this Journal, 1902, 1141.—K. S. 

Flue Dull; rroces. of Reclaiming -. E. H. ' V ''* llams > 

Sharon, Pa. U S. Pat. 723,105, March 17, 1903. 

The flue dust derived from iron orea is melted with silica in 
a bath within the range of the heat of a reverberatory 
furnace, applied to the surface, and additional flue dust 
and silica are fed into the bath, below its surface, in such 
manner aa to maintain an excess of iron oxide. I he slag 
formed by the combination of the iron oxide and silica is 
removed as the process proceeds.—E. S. 

Silicateil Flue Dint. E. H. Williams, Sharon, Pa. 

U.S. l’at. 723,106, .March 17, 1903. 

A composition consisting of uncombined iron oxide, 
together with a small proportion of iron silicate derived 
r-oin sand, binding the oxide into a slag. See the preceding 


Metal,, Extracting - .from theirOres. B. MdKnlght. 

Pint Addition, dated July 29, 1909, to Fr. Pat. 318,695, 
Aug. 28, 1901. 

See U.S. Pat. 696,469, April l. 1902 | this Journal, 1908, 
619. Compare also Eng. Pat. 21,623, 1900; and U.S.Pet. 
693,982, 1002; this Journal, 1902, 481 and 411.' K. W. 

Metals; Separating Mixtures of -The Ajax Metal 

Co. Fr. Pat. 823,524, Aug. 6, 1902. 

See Eng. Pat. 17,325. Aug. 0, 1902; and U.S. Pat. 
707,551, 1902; this Journal, 1902, 1281 and 1185.—E. S. 

Mattes and Crude Metals, Process and Apparatus fbr 

the Industrial Treatment of -. H. <1. S. Thnfehrn 

mid B. do Saint-Seine. Addition, dated Aug. 1902, to 
Fr. Pat. 321,892 of May 21, 1902. 

Tub process described in the main patent face this Journal, 
1903 , 215) and in Eng. Pat. 10,101, May 15, 1901 (this 
Journal, 1902, 862) consists of blowing into or upon the 
charge in a reverberatory furnace steam and air, with or 
without sand, &c. The present addition relates to the 
introduction in the tuyeres used for the blowing, of a central 
valvod tube through which a hydrocarbon, such as a mineral 
oil or tar, is passed into or upon the molten mass, in order 
to maintain its fluidity. Alternatively, separate and 
independent tuyeres may lie used for the hydrocarbon 
injection. The process is stated to be not only available in 
the treatment of nickel mattes, requiring ft high temperature, 
hut also iu puddling iron and in making steel from cast- 
iron.—E. S. 

Zinc Ores and other Substances containing Zinc, with or 

without Cadmium i Treatment of -. K. Kllei’sliausen 

and 11. W. Western. Er. Pat. 324,062, Aug. 6, 1902. 
See U.S. Pat. 715,771, Dee. 16, 1902; this Journal, 
1903, 97. Compare also U.S. Pat. 700,311, May 30, 1902 ; 
this Journal, 1902, 978.—E. S. 


abstract.—E. S. 


Erknch Patents. 


Steel: Manufacture of -, by a New P'ocees of 

Graduated Molecularieation. C. Domme, It. J. Miller, 
and X. Nyer. Fr. Put. 324,080, Aug. 27, 1902. 

To produec steel of high quality by “ a progressive and 
measured transformation of the molecular structure of iron, 
such iron is fused in presence of magnesium silicate with 
fluxes from previous fusions.— E. S. 

Melting furnace. L. Keyling. Fr. Pat. 323,286, 

:July 28, 1902. 

A. ft, ate of greater diameter than the mouth of the fnrtmde, 
is suspended at a certain distanee over it, and jets of water, 
from a soitably arranged pipe, are caused to impinge upon 
the upper surface of the plate, in euch manner as to 
be projected upwards thence against the sides of the 
upper continuation of the furnace. The ascending gases 
necessarily pats through the spray thus formed, and the 
.water, charged, with the dust from the flames, collects in a 
groove, whence it is discharged through a channel.—E. 8. 


[Oil] Furnace for Fusing Metals, $c. J. T. Shad forth. 

Fr. Pat. 328,725, July 22, 1902. 

•fm; furnace comprises a vaporising ohamber, id which 
the oil is kindled and vaporised j a combustion chamber, 
in which the vaporised oil is burnt along with sa|ierhepted 
steam and part of the hot ahimney gases; end a aeries of 
chambers, in which are the crucibles or other recipients, 
and through which the flames and hot products of com* 
bastion pas*. The steam is produced and superheated in 
boilert arranfftd along the sides of the combustion and 
heating chambers, and a return flue from the main ehiptpey 
to the combustion chamber fhrhiahea a regulated proportion 
of-the chimney gases to the latter.—H. B. 


XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)— KLECTRO-CHKM1STBY. 

I Electrodes ; Bipolar —-. A. Brocbet and C. L. IWrillet. 

Zelts. f. Elektroehem., 1903, 9, [*'*], 251—255. 

Ttw authors suspended a platinum plate between copper 
electrodes during the electrolysis of copper sulphate 
solutions. When a small current was employed, the 
platinum plate was not visibly affected ; but, on incroasmg 
I the curreut strength above a certain value, a circular spot 
of copper was deposited on the side of the platinum plate 
feeing the anode and the diameter of the spot increased with 
inorhased intensity of the current. The edges of the plate 
were unaffected, the current passing solely through (1*° 
centre. By enlarging the plate it was found that the 
i current density required became less the more nearly the 
1 plate filled up the whole cross-section of the cell, and Anally 
when the plate divided the cell into two separate compart¬ 
ments the deposition of copper extended over its.whole 
surface. The behaviour of such bipolar electrodes, both 
soluble and insoluble, is described and discussed.—J. S. , 

Electrodes I Bipolar ——, and Metal Diaphragm. 

H. Danneel. Zeits. f. Elektroehem., 1903, 9 , [18], 256— 
260. 


Inbtkad of introducing a metallio plate between the two 
terminal electrodes (see preceding abstract), the author 
employed a piece of platinum wire. At a suffleient current 
strength one end of the wire was coated with metalbc 
copper and oxygen was evolved at the opposite end, while 
the intermediate portion of the wire was not affeeted. The 
greater *hp current employed the shorter becomes the 
intermediate neutral portion, and it if shown that the P»D« 
between the ends of this portion remain, ettoat to the 
decomposition potential of copper sulphate. When toe 
current falls below a certain value, (he whole wire it 
unaffected. 
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Supposing that the wire ia flattened up to form a plate, 
what waa formerly the end* of the wire will now be repre¬ 
sented by the opposite centres of the plate, while the inter¬ 
mediate portion of the wire will correspond with the edges. 
It was shown that the current travels preferably ronnd the 
edges of the plate in the electrolyte so long as the resistance 
of this path is less than the value of the quotient- 

decomposition potent isl 
current strength. 

The author explains most or >11 of the peculiarities 
observed by Brochet and Bardlet from this standpoint. 

The pnper also contains the results of a number of 
experiments and some general observations on metal 
diaphragms.— J. S. 

Metals •, Anodic Oxidation of -, and Electrolytic 

Evolution of Oxygen. A. Coelin and Y. Osaka. Zeits. 
anorg. Ghent., 34, 86—102. Chem. Ceutr., 1908, 1, 
[11], fill. 

The authors have prepared curves showing the anodic 
decomposition of metals which in normal caustic potash 
solution, cither remain unaltered or form oxides. In the 
latter case, two breaks in the curve are to be expected; 
the first corresponding to the oxidation-potential of the 
anode metal, and the second to the evolution of free 
oxygen at the oxidised electrode. The following values 
were observe'!:— 


cathode (generally surrounded by oxygen) of polished 
platinum plate for higher and platinum gauze for lower 
potentials. At the cathode, the formation of hydrogen 
peroxide could be detected from a potential of 0 up to 0*77 
volt, but no trace of this compound appeared at the anode. 
With cathodes which have just previously been heated to 
redness and which are strongly charged with oxygen, there 
is a high current strength and a relatively small formation 
of hydrogen peroxide, hut as cathodic polarisation proceeds, 
there occur concurrently a decrease in the current-strength 
and an increase (up to 100 per cent.) iu the relative yield 
of hydrogen peroxide. This is probably due to the fact 
that a platinum electrode charged with oxygen exercises a 
greater catalytic action on the formation and still more on 
the decomposition of hydrogen peroxide than an electrode 
free from oxygen.—A. S. 

Electrolysis; Influence of the Nature of the Cathode on 

the Separation of Metals by -. A. Hollard. XXIII., 

page 512. 

Zinc ; Electrolytic Separation and Vet rmination of -. 

A. Hollard. XXIII., page 512. 

Antimony ; Electrolytic Separation and Determination 
of -. A. Hollard. XXI11., page 512. 

English Patent. 


Metal. 

Oxidation- 

Potential. 

Evolution of 
Oxygen at the 
Metal or Oxide. 

Gold . i 


1-75 

Platinum, polished. 

.. 

1*«7 

Palladium. 


1*115 

Cadmium. 

0‘48 

run 

Silver. 

1'IK 

1*03 

Lead. 

1*40 

1*53 

Cop fie r. 

O'M 

1-48 

Iron. 


1-47 

Platinum, platinised. 1 


1*47 

Cobalt. 

0*85 

l-.Hrt 

Nickel, polished. i 


1-35 

Nickel, spongy . 


1*28 


A comparison of the oxygen over-charge (“ Ueber- 
spannung”) with the values of the over-charge found bv 
Caspar! for hydrogen (see Nernst and Dolezalek, this 
Journal, 1900, 670), shows that the retardation of the 
evolution of gas depends not only on the nature of the 
metal but also on that of the gas. 

A closer examination of the first portion of the de¬ 
composition curves, shows that in the case of platinum, 
gold, and nickel, a break occurs at l 1 14 volts (at l - 08 
volts according to Glaser), which is not dependent upon 
the nature of the anode metal and does not correspond to 
any evolution of gas. Thus at unalterable electrodes, three 
processes can come into operation:—At 1 • 1 volts, dis¬ 
charge of the 0"-ions with formation of an oxidising agent 
in the solution ; between 1-28 and 1 • 67 volts (in the case 
of the metals examined), discharge of the 0''-ions, with 
the formation of free oxygen ; and finally, from 1 • 67 volts 
to the discharge of the OH'-ions, with the formation of 
ozone. The second process is irreversible. With a nickel 
anode and platinum cathode, no ozone was formed with an 
E.M.F. of over 3 volts. 

By using nickel electrodes in caustic potash solution, the 
electrolytic decomposition of water is accomplished with a 
smaller consumption of energy, than with platinum 
electrodes. 

The authors believe that by making use of the varying 
over-charge required for the evolution of oxygen at different 
metals, it will he possible to perform organic oxidations in 
stages. (8ee also this Journal, 1903, 166.)—A. S. 

Hydrogen Peroxide ; Contribution to the Knowledge of 

—. K. Bornemann. Zeits. angf§. Chem., 34, 1—42. 

Chem. Centr., 1903,1, [U], 615. 

The author has examined the electrolysis of N/5 sulphnrie 
acid, tiling an anode of platinised platinum plate, and a 


Batteries ; Accumulators or Secondary -. 

I.. A. Gcnard, Paris. Eng. Pat. 15,312, July 9, 1902. 
See Fr. Pat. 322,283, 1902 ; this Journal, 1903, 305. 

— G. H. K. 

United States Patents. 

Silicon, Oxygen, and Carbon ; Method of producing 

Compounds containing -. E. (J. Acheson, Stamford 

Township. Canada. Assignor to the Acheson Co., 
Niagara Falls, X.Y. U.S. Pat. 722,792, March 17, 
1903. 

A suitable mixture containing carbon and silica is heated 
electrically so as to form a product consisting of a chemical 
compound of silicon, oxygen, and carbon. —A. G. L. 

Titamms Chloride; [ Electrolytic ] Manufacture of ——. 
H. Spence. U.S. Pat. 723,217, March 17. 1903. VII., 
page 195. 

French Patent. 

Fusion by Electricity. P. Gabreau. Fr. Pat. 323.831, 
Aug. 19, 1902. 

The receptacle containing the matter to be fused is 
arranged so as to receive the heat of one or more electric 
arcs. These arcs may be fixed or movable so as to admit 
of the temperature being regulated ; the movements may 
be helicoidal, linear, or rotatory ; claim is made for applying 
this method to any operation, and for coupling several 
furnaces, also for any means of causing motion to the 
receptacle and arcs.—G. H. It. 

(B.)—ELECTRO-METALLURGY. 
Electro-Galvanising. C. F, Burgess and C. Hambueehen. 
Elect. World and Engineer, 1902, 40 , 41 1 —416. 

The authors claim the following advantages for the- 
electrolytic method:—(1) Greater uniformity and density 
of the zinc coating. (2) Greater adhesion between the zinc 
and iron. (3) Greater purity of the zinc coating. 

(4) Greater control over the thickness of the deposit. 

(5) Applicability to tempered articles, such as springs, and 
to engraved plates, or screws. (6) Greater economy, a 
saving of 20 per cent, on the zinc employed being claimed. 
The disadvantages of the electrolytic process as compared 
with the older process are:—(1) Greater capital outlay, as 
the plant for a given output must be larger. (2) Greater 
trouble and expense in preparing the articles for the zinc- 
coating. (3) Greater expenditure on raw materials, as the 
zinc must he purer. 

The authors recommend the use of aluminium sulphate- 
or of ammonia alum with zinc sulphate in the electro- 
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lytic bath, and they put formed the theory that the 
improved deposit of line obtained by this mean* is due to 
the separation of aluminium ions at the cathode and to the 
deposition of sine as the result of secondary or chemical 
action. The coating of zinc obtained under such conditions 
contains no aluminium. —A &>. 

United States Patent. 

Tin from the Surface of other Metals i Process of Re¬ 
moving -. A. K. Kalon. New York, Assignor to 

H. M. Eaton, Brooklyn. U.S. Pat. 723,197, March 17, 
1903. 

Tin-I'lvte is heated in a bath of sodium bisulphide to 
form a compound of tin, the bath is cooled and the tin 
separated from it in metallic form by electrolysis. 

—T. E. B. 

Ekkncii Patents. 

Electric Furnace for the Electrometallurgy of Iron or of 
its Compounds. II. Ilarmct. Eirst addition, dated 
duly 17, 1902, to Er. Pat. 318,283, Feb. 1, 1902. (See 
this Journal, 1902, 1459.) 

A< cordino to this addition it is preferable to limit the 
action of the current above the slug, properly so called, 
that is, to make it act on the pasty mixture of liquids and 
solids which is above the actual liquid bath.—G. 11. H. 

Brass on Copper Wire or other Copper-covered Metal; 
Process and Apparatus for the Production of a Thin 

Coating of- -. H. Pa week. Fr. Put. 323,90 i, Aug. 22, 

1902. 

Cori’KR wire is coated with zinc in a “galvanic bath,” and 
after washing and drying, is heated to such a temperature 
as may cause the zinc coating to alloy with the underlying 
copper surface, to form u brass covering. The heating is 
preferably effected electrically by causing the wire to travel 
continuously over a pair of separated rotating spindles, 
connected respectively to opposite poles of a source of 
electricity, whereby the portion of wire at any moment 
between the spindles is heated to redness. Apparatus for 
d ingthis is shown, as well as a modified form of apparatus, 
in which the heated wire is cooled by passage through a 
waler-buth.—1£. S. 

XII.—PATS. FATTY OILS, AMD SOAP. 

Oils and Fats ,- Iodine Absorption of -. I, M. Tolman 

and L. S. Munson. J. Arner. Chera. Soc., 1903, 25, [3], 
244—251. 

The authors give a long series of the results of comparative 
determinations of the iodine values of different fats and oils 
by HUbl's method (3 hours'), Wijs’ method (30 minutes), 
and llanus’ method (30 minutes) (this Journal, 1901, 
1216). From these it appears that in the case of oils and 
fats with an iodiue value below 100, it makes but little 
difference which of the three methods is used; but that 
when the iodines values exceed 100 the difference is more 
pronounced. Thus, in the case of poppy oil the comparative 
values were :—Hiibl, 131-9: Wijs, 139-1 ; and Hanus, 
138-1. 

The greatest variations were obtained with mustard seed 
and rape oils, e.g. : — 



Hiibl’* 

Wijs' 

Hanus’ 


Value. 

Value. ; 

Vslue. 

Mustard oil. ' 

110-4 

118*5 

115*5 

„ . ] 

103*5 

112*5 

110*2 

Rape oil. 

101*3 

105*7 

105*2 

* ...... 

100*2 

104*1 

102*8 


The Hanoi figures throughout the determinations were a 
little closer to the Hiibl value! than the Wiji figure*, but 
in the authors’ opinion the difference between the two is of 
no practical importance, and they give the preference to 
the Hanus solution on the grounds of its being more 
readily prepared. 


The stability of the solutions does not obviate the neces¬ 
sity of makiog blank determinations, since an appreciable 
error might be introduced by a change of temperature, 
owing to the high coefficient of expansion of glacial aeetic 
acid. A change of + 1° C. causes a difference of ± 0-11 
c.c. of NT0 thiosulphate solution required to neutralise 

10 c.c. of the iodine solution.—C. A. M. 

Maize Oil; Is Cholesterol a Constituent of -.’ A. H. 

(Jill and G. Tufts. J. Amer. ('hem. Soc., 1903,25. 

[ 3 ], 231 — 231 . 

It has been asserted by lloppo-Seyler and more recently 
by Hopkins (this Journal, 1899, 132), that cholesterol is 
present in maize oil, though melting at 137'—137''.1 (!., 
instead of 111 ,"—117° (’. like the ordinary cholestero'. In 
order to investigate this point the authors have separated 
the supposed cholesterol by extracting the oil with alcohol 
(93 per cent.), saponifying the extract, extracting the 
aqueous soap solution with ether, and purifying the com¬ 
pound by recrystallisution from alcohol. In this way 
characteristic crystals could be separated from 50 grins, of 
oil. 

Altogether the authors tre ated about 1 kilos, of maize oil 
by this method, the yield of pure crystuls being about 0*22 
percent. When dried at 1.10° the compound melted at 
13H°— 138° * 3 (I., whilst when dried in vacuo its melting 
point was 137' 0—138° l\: after 18 months the melting 
point laid fallen to 128 ’—130 'C. Under the microscope 
the crystuls appeared ns thin lamina- with pointed ends. 
The acetate melted at 127°-1 (’ and the propionate at 
108'"4 C. The benzoate crystallised from ether in oblong 
rectangular plates melting at 142—142"-5 C. 

The original compound when dissolved in small quantity 
in chloroform and treated with sulphuric acid gave a bluish- 
pink colour, whilst the acid layer remained yellow. In a 
concentrated solution the acid layer was yellow and the 
chloroform blood-red changing to purple. A dilute solu¬ 
tion of the alcohol in acetic anhydride gave a green 
coloration changing to yellow with sulphuric acid ; whilst 
a concentrated solution gave a deep bluish-green colour. 

These reactions resemble those given by wool-fat 
alcohols, but differences were observed in Salkowski’s and 
Liehermann’s tests. In the former the chloroform layer 
is blood-red with a concentrated solution of wool-fat 
alcohols, whilst the maize-oil alcohol gives a purple colora¬ 
tion. In hiebermann’s test the maize-oil alcohol in dilutu 
solution gives a clear green colour changing to a pure yellow, 
whilst wool-fat alcohol gives a blu-sh-greeu colour changing 
to reddish-yellow on standing. 

From the results obtained in the investigation the authors 
conclude that the maize-oil ulcohol is identical with tbo 

11 sitosterol ” separated by Hurian from wheat and rye 
(Mnuntsh. f. Cliem.. 1897, 18, *51), and that it is also 
probahly identical with Keinitzi-r’s “ hydrocarotin ” (ibid., 
7, 597). The comparative melting points of the sitosterol 
and its esters from the different sources are as follows:— 



From 

From Maize 1 

Hydro- 


Wheat. 

Oil. 

carotin. 


°<\ 

°C. | 

°C. 

Sitosterol. 

137*5 

188*0 i 

137*4 

„ a»*.ctnte. 

124*5-127*0 

127 ’l 

1*27*0 

„ benzoate— 

143*0-145*5 

142*0 14*2*5 

144*0 

„ propionate.. 

1U8*5 

108*4 j 




—c 

A. M. 


Betasterol. A. Riimpler. Her., 1903, 36, [5J, 975—976. 
The unsaponifiable portion of the fat of the sugar-beet 
consists of a cholesterol, with specific characters, to which 
the author gives the name of betasterol. It is extracted 
from the saponified solution by means of ether. Betssteria 
has the same composition as other cbolesterols. It 
resembles these also in its colour reaction with chloroform, 
ferric chloride, and hydrochloric acid, also in that with 
nitric acid. Its behaviour towards solvents also resembles 
thst of other cholesterol!, and in carbon bisulphide solution 
it combines with bromine by addition. Betasterol differs 
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from other cholesterol* in being optically Inactive; it 
crystallises from its solutions in ether mixed with rectified 
spirit in the form of anhydrous, branched, and starry 
needles; when the ethereal solution is evaporated slowly, 
arborescent deposit* are formed on the walls of the vessel. 

The colour reactions with strong sulphuric acid also 
differ somewhat from those of other cholesterol*. A 
chloroform solution it coloured reddish-violet, whilst the 
acid layer becomes blood-red; the addition of a little Water 
decolorises the chloroform solution. A solution in acetic 
anhydride is coloured dark violet-bine by sulphuric acid, 
the colour being instantly changed into brown on the 
addition of water. When sulphuric acid is added to a 
solution in light petroleum spirit, the acid layer is coloured 
brownish-red with a faint green fluorescence. 

The l>ebaviour of betasterol on repeated melting and 
re-solidification is peculiar ; when melted for the first time 
it fused ut 117°C., the second time it melted at 112° C., 
and the third time the melting point was lowered to 98° C. 

—J. F. It. 

Sitosterol, a Possible Test foi■ Maize Oil. A. H. Gill 
and C. G. Tufts. XXIII., page 513. 

Glycerin ; Volatilisation of -, in Steam. M. Nieloux. 

XXIII., page 514. 

English Patent. 

Soap-like Remedy from Fresh Water Lime Slone [ Tuff- 

stone] ; Process'for Manufacturing -. VV. Fischer, 

Alt-lfuchhorst, Germany. Eng. l’nt. 28,717, Dee. 29, 
1902. 

A medicinal preparation for skin affections is obtained by 
“treating lime at an elevated temperature with fats or fatty 
acids,’’ so as to form a soap “ containing the organic con¬ 
stituents” of the limestone .—('. A. M. 

Fbknch Patents. 

Waxes; E.i traction of -, by means cf Carbon Bi¬ 

sulphide. J. Bonnefoux and I’. A. Meynieu. Fr. Pat. 
823,303, July 80, 1902. 

Residues from pressed wax, &c. are treated with earbou 
bisulphide, the solvent being distilled off from the extract 
in a current of steam.—C. A. M. 

Glycerin from Spent Distillation Wash) Process of 

Extracting -. K. A. Barbel. Fr. Pnt. 323,373, 

July 19, 1902. 

The spent wash (vjnasses), e.g. from beet-root, is concen¬ 
trated to 30'—40 c 15., and ooolcd in a current of air, after 
which it is mixed with 96 per cent, alcohol and subjected 
to osmosis. The glycerin readily passes through the 
parchment paper, whilst the other constituents, which are 
only slightly soluble in alcohol, remain behind. In this way 
an alcoholic liquid containing 10 per cent, of glycerin is 
obtained, and the residue of glycerin left alter distillation 
of the alcohol contains only a very small amount of 
impurities. 

Claim is also made for the simple addition of strong 
alcohol to the spent wash, but the glycerin carried to the 
surface is not so pure and the process more costly thau that 
deioribed above. —C. A. M. 

XIII—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)— PIGMENTS, PAINTS. 

Fbknch Patent*. 

White (Pigment] intended as a Substitute for White Lead 
and Zinc White. Gueria and Meynet. Fr. Pat. 323,242, 
July 5, 1902. <0 ■ 

TaE use of asbestos as a basis of a white paint is claimed, 
The asbestos is thoroughly dried, powdered, and mixed 
with time, barytes, or any other substance which will give 
increased “ body.”—M. J. S. 


Copper Stag containing Zinc and Barium i Utilisation of 

-. F. Brfinjes. Fr. Pat. 823,272, July 28,1902. 

See Eng. Pat. 16,272, July 22, 1902 j this Journal, 1902, 
1286.—E. S. 

(B.)—RESINS, VARNISHES. 

Enolish Patent. 

Ornamenting Metallic Surfaces ; Method and Means for 
-. C. Manners, Mansfield, W. H. Reddan, Mans¬ 
field, and II. G. Schumann, New Southgate. Eng. Pat. 
27,530, Dec. 13, 1902. 

The decorative medium (paint, varnish, &c.) used to 
ornament metals, is mixed with copai varnish, in the pro¬ 
portion of 1 part by weight of copal varnish to 64 parts of 
the pigment. 

This mixing renders the paint, &c. proof against the 
action of acid* used in “ frosting ” the metal, which can 
therefore be done after the application of the paint. 

—T. F. B. 

French Patents. 

Printing Ink and Varnish -. A. G. Wass. Addition, 

dated Juno 28, 1902, to Fr. Pat. 322,398, June 20, 1903. 
See Eng. Pat. 6061, 1901; this Journal, 1902, 1032. 

—M. J. S. 

Enamel Varnish. Briclot. Fr. Pat. 323,548, Aug. 7, 1902. 
A mixtuhk of 2 kilos, of copper and 2 kilos, of brass 
filings is treated with nitric acid, the action being stopped 
before complete solution of the metal has taken place. The 
metallic residue is then withdrawn from the liquid, washed 
with strong eau de Javelle and then with water. Iron turnings 
(2-5 kilos.) are treated with sulphuric acid in the same 
manner, and the residue is washed with ammonia and with 
water. The products are dried, sifted, ground with benzine 
and linseed oil, then enclosed in a bag and placed in a 
boiler containing linseed oil which is “hented to a very 
high “temperature." The metallic compound is absorbed 
by the oil, and the product is the “ metallic base ” of the 
varnishes. For these, two formula) are given. They 
consist of bitumen dissolved in linseed oil, phenol, petro¬ 
leum, oil of turpentine, and a small proportion of the 
“ metallic base,” and are coloured with lampblack, with the 
addition, in one ease, of a rosinate of iron, or copper. 

—M. J. S. 

Linoleum ; Manufacture of -, Mottled throughout its 

entire Thickness. Soc. Bremer Linoleurawerke-Delmcn- 
horst. Fr. Pat. 323,485, Aug. 4, 1902. 

In the ordinary process of makiug linoleum, canvas, covered 
with the powdered linoleum composition, is passed horizon¬ 
tally between compression rollers, one above the other. 
With this arrangement, the surface layer of the compressed 
composition undergoes greater displacement in the direction 
of travel than the layer in contact with the canvas backing, 
so that coloured particles of composition, which are drawn 
out into streaks, do not produce uniform marbling through 
the whole thickness. This difficulty is obviated by arranging 
the rollers side by Bide, and feeding both the backing and 
the composition from above.—M. J. S. 

(C.)—INDIA-RUBBER. 

Bossanga-Sap ; Coagulation by Means of -. 

C. O. Weber. Gutmni-Zeit., 1903,17, [26], 565. 

The statement in the first number of the “ Moniteur de 
Caoutchouc,” that the white colour of Lopori, Equateur, 
lluki, Lulonga, Ikelemba, and Sangha rubliers is due to the 
coagulation being effected by Bossanga-sap, is erroneous, 
the whiteness being distinctly traceable to moisture. 

Henriques examined a sample of this sap and found 
acetic acid to be the only coagulating principle present. 
The success attending its use where other organic and 
inorganic acids failed, was owing to the acetic acid being 
present in vary small quantities in the sap; a very dilute 
solution sufficing to produoe coagulation, where often an 
injudicious use of highly concentrated acids will fail. 
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United States Patent. 

G :r d “ i 

Sri, 1 8084, April 7, 190i ; this Journal, 1903. 429. 

i 

XIY -TANNING; LEATHER, GLUE, SIZE, j 

English Patent. ! 

Emt Put. 2.303, Jan. 23, 1902. 

Mechanical details are give, of a plant 
sinale vertical conical drum with perforated suits.j ' [ 
at a hid. speed. The hark, or other material to he 
extracted,'travels slowiv down the drum to its wider end 
and whilst descending is extracted at various altitudes by 
strengths or hy pure -der aceordtng 
to the decree of exhaustion of the bark. Ant e j » 
,Vr p n-oluting for a suitable distance are whirled out 
ccntrfmmlly and passed hack to an upper section of the i 
dr m r removed if of su11ieic.it strength. The exhausted , 
hark i- removed from the base of the drum. 1-or materia s 
lhat‘»n. not readily extracted, a series of cylindrical drums I 
worked on a similar principle is employed. H. h. i 

United States Patent. 

Tannin„ Process [with Titanium ]. M. C. S I 

Assignor to P. Spence and Sons, Ltd., Mam luster, u. j 
Put. 722,857, March 17, 1903. 

See Eng. Pat. 11,602, May 30, 1901 ; this Journal, 1902, 
1286.—K. L. J. 


on 
ere in* 


XV.— MANURES, Etc. 


Amer. 


Nitrification; Studies in -. G. S. I-'rapB, 

Chem. J.. 1903, 29, I 3j, 225—241. | 

The following eonclusiona are drawn (1) The number of 
niinfving organisms in a given soil vanes according to the 
conditions to which the soil is exposed ( 2 ) Th-'activity 
of the organisms is periodic, a period of rapid nitrification 
being ..receded ami followed by periods of comparative 
inactivity (3) The inoculation intensity of a sod provided | 
with nitrogenous matter, that is, its power to induce I 
nitrification in a sterilised soil, increased with the time , 
during the whole course of the experiment. (4) The j 
nitrifying bacteria probably multiply continuously during ; 
an inoculation experiment, but there are periods m which 
they nitrify very little. (5) It is possible to greatly 
increase tho inoculating power oi a soil. (6) The difference 
in the rate of nitrification of cotton seed meal and ot i 
ammonium sulphate in different soils is due to a difference 
in the organisms in the .oils, since the same differences arc 
shown in the same sterilised soil inoculated with different 
nitrifying soils. (7) There are two groups of nitrifying j 
organisms in soils, one of which nitrifies cotton-seed meal 
more readily and the other ammonium sulphate. The 
relative numbers of one or the other group can lie increased 
by growing the organisms in a soil containing cotton-seed 
meat or ammonium sulphate. (8) Pour groups of 
orgauisma take part in nitrification ; those which convert 
organic matter into ammonium salts, those which convert 
ammonium sails to nitrites, those which convert nitrites 
»0 nitrates, and those which convert organic matter to 
nitrites or nitrates. (9) In order to compare the relative 
value of the medium which different soils offer for the 
growth of nitrifying organisms, the soils to be compared 
mast be kept under the same conditions, and each soil must 
contain the same number of nitrifying organisms, o{ the 
same degree of activity.—A. b* 

English Patent. 

Sewage Sludge, Treating -, for the Production of 

Manure. B. England. Eng. Pit. 6021, Hatch 11,1902. 
XVIII B., page 508. 


XVI.—SUGAR. STARCH, GUM, Etc. 

Sugar Solutions; Behaviour of Pure and Impure — 
repeated Concentration. H. *. loaa^n. faith. ' 

dcutach. Zuckeriod., 1908, 53. 3H3—344. 

In experiments arranged for the determination of the 
boiling point of sugar solutions, it was obierved that 
syrups and molasses after repeated boilings could no 
longer be concentrated to the same water content as before 
under the same external conditions. 1 his behaviour 
seemed of interest and of sufficient importance to demand 
closer investigation, especially as on the large scale it is 
frequently remarked that some sirups hml to string proof 
for jellying with difficulty. This difficulty lias never been 
cleared up, but has been attributed to viscosity, engen¬ 
dered bv the action of heat and non-sugar. 

Experiments were made hy boiling in the open air m a 
picketed copper vessel with steam at three atmosphores 
pressure, and a tempera 1 ure of 144 ’ O. The temperature o 
the boiling syrup being thus higher than when boiled in the 
usual vacuum pan would probably render the phenomena 
more marked. A coil of piping perforated with fine holes 
introduced dry open steam to ensure regular circulation 

of the boiling syrup- . , 

The pure solutions of sugar contained 25 per cent, of 
water, the molasses 2d per cent., and after each concentra¬ 
tion they were again diluted to the same strength. \Vhen 
molasses was boiled the first time, it concentrated to 10 'j 
per cent, of water and the highest boiling point reached 
was 127“ <:., or 17° lower than the steam used. After six 
boilings the boiling point rose to only 121 the per¬ 

centage of water being 13 25. In each ease the heat was 
continued for 10 minutes without further rise of temperature. 

b’ir^t drainage Bvrups and ilrnt massocuitu showed » tall 
in temperature of'23 to 29 and 20 to 27 degrees respec¬ 
tively after repeated boilings. Thus although the molasses 
is a less pure product, it concentrated more easily than 
these syrups. The non-sugars emmet therefore he the only 
or the most important cause of the increased difficulty of 

concentration. ... . , 

Solutions of pure sugar made alkaline crystallised eacn 
time they were boiled, a neutral solution of sugar also 
crystallised at 133° V. at the first boiling, but not after¬ 
wards. On the seventh boiling the temperature reached 

%vas 127 J C. • 

The differences in analysis before and after the experi¬ 
ments lay within expeiiinental error, hut in some solutions 
the difference between the direct and inversion polarisation 
became greater after boiling. The viscosity is practically 

"“^treatment of the molasses with lima and saturation 
with carbonic acid and sulphurous acid bad no influence on 
the boiling. In all cases the loss of alkalinity was so 
small that the consequent alteration in composition can 
scarcely be regarded as the cause of the increased difficulty 

' ° f The results also indicate the necessity in practical boil- 
j i„g of maintaining a sufficiently high pressure of steam lor 

The^apparatus was also med to ascertain the difference of 
temperature of boiling water and solutions of common salt 
(28 per cent.) and calcium chloride (35 to 63 per cent.) 
from that of the steam used. These gave 0 7 , 4 7, 

and 2° ■ 6 to 4°’0 respectively. The fall of temperature i* 
therefore less for salt solutions than for water, and much 
less than for sugar solutions. This result may serve to 
explain why molasses with higher salt oiitcnt coocen- 
trates more readily than the purer drainage syrnps in 
which the action of sugar and organic non-sugar prevails. 


Cane Sugar Syrups; Viscosity of -H. C. l'nosm 

lieerligs. Mededeelingen van net proefstation _voor 
suikemet in West Java *• Kagok ” te Pekalongan [60j, 
1—19. Chem. Centr., 1903,1, [11], *74. 

The author has determined the viscosity, in the Bngler 
viscosimeter, of a large number of cane-sugar sjrraps i as 
the direct examination of undiluted molasses presents some 

b 2 
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difficulty, samples of artificial molasses were prepared, 
consisting of mixtures of aaccharosc, invert sugar, potas¬ 
sium acetate, calcium chloride, nnd water. Experiments 
were also made to determine which constituent has the 

? reatest influence on the viscosity of the syrups. It was 
ound that the viscosity of molasses depends in the first 
place on their purity and on the temperature, but ulso 
in no small degree on their content in gummy matters and 
decomposition-products of glucose apd similar substances, 
and on the presence of finely-divided solid matter. Since, 
on the one hand, to obtain a good separation of the syrup 
from the sugar, the viscosity of the former should be as 
low as possible, whilst on the other hand, for a high 
yield of sugar, the syrup must contain only a small propor¬ 
tion of the latter, which is a condition favourable to high 
viscosity, the aim in practice must be to obtain a syrup 
which, whilst not too viscous, contains as small an amount 
of sugar as possible. The presence of gummy matters, of 
accidental impurities, of decomposition products, nnd of 
minute crystals of sugar, must ho guarded against, and care 
should be taken that the viscosity of the syrup is depen¬ 
dent, as far as possible, on natural causes. " The tempera¬ 
ture during centrifugalisation should never full to 40° C. 
or below, the outside limit permissible beiug a temperature 
of 43° C. in the drums—A. S. 

Inversion [Suyar ]. C. ICtillgren. Zeits. Vcreins deutsch 
Zuckeritid., 1903, 53, [566], 344—302. 

The hydrolysis of inorganic salts of strong acids and 
feeble bases has been preferably determined by the inver¬ 
sion of sugar. As most salts liberate very small quantities 
of H ions, it is necessary to work at a high temperature 
(80° to 100° C.), at which temperature inversion proves an 
excellent indicator. 

But inversion by heat alone gives an evtr increasing 
inversion coefficient. The same relation holds for most 
salts. This has been explained by stating that cane sugar, 
and still inure, invert sugar, act as acids. This explanation 
proved inadequate. 

Fresh experiments showed that in inversion by heat 
alone at 100° C , a decomposition of the invert sugar 
occurred whereby acid was formed, the concentration of 
which is proportional to the quantity of invert sugar. An 
equation can thus be formed for the rate of inversion. Tho 
subsequent (increased) part of the course of inversion 
follows this equation very well. The inversion is started 
by the H ions of water (and of cane sugar). The upper 
limit of the degree of dissociation of water at 100° C. may 
be deduced therefrom. 

In inversion by salts acids are also formed, nnd the 
course of inversion thereby accelerated. The more hydro¬ 
lysed the salt is, the smaller the relative increase of the 
inversion coefficient.—L. J. de VV. 

English Patents. 

Charcoal, specially applicable for use in Decolorising and 
Purifying Saccharine and other Liquids ; Production 

of - . C. A. liaise, Paris. Eng. Pat., 7,119, March 24, 

1902. 

Wood or similar material is heated with sulphuric acid to 
a temperature not exceeding 200° C., aud the charred mass 
washed and dried. When spent it can he revivified by 
treatment with a smaller amount of sulphuric acid, and it 
has the advantage over bono black that it can be used in 
acid solutions.—C. A, M. 

Sugar ,- Extraction and Instantaneous Crystallisation 

of - ,from any Syrup, in Free A ir and by Refrigeration, 

in Sugar Factories and Refineries. J. V. P. Lagrange, 
Paris. Eng. Pat. 21,454, Oct. 2, 1902. 

Tnis process consists in the instantaneous crystallisation in 
air of a supersaturated syrup. The syrup is prepared in a 
vacuum apparatus or an open bojjft, and is gradually 
concentrated until the temperature rises to 110°—115° C., or 
even higher, according to its sugar content, and is then 
poured .into a jacketed pan or boiler A, provided with 
agitators BB 1 , a thermometer M, inlets F and H, for water 


and steam respectively. Sugar, preferably powdered, is 
then introduced into the syrup under ordinary pressure, so 
that a supcriaturafioii of the syrup fakes place. The syrup 
is then vigorously agitated and cooled by a stream of cold 
water running through the jacket of the pan, which is shut 



off at the moment of running off. By a similar process of 
supersaturation, agitation, and refrigeration, the green 
syrups can be transformed into an inferior crystallised sugar 
suitable for consumption.—T. H. I 1 . 

United .States Patent. 

Vacuum-Pan [Sugar]. .T. Lang, M. Blake, and II. II. Smart, 
all of Greenock, N.B. U.S. Put. 722,319, March 10, 
1903. 

See Eng. Pat. U,S12 of 1902; this Journal. 1902, 1189. 

—R. A. 

French Patents. 

Refined Sugar ; Process for Working -. II. Pussburg. 

Fr. Pat. 323,290, July 29, 1902. 

See U.S. Pat. 713,916, Nov. 18, 1902; this Journal, 1902, 
1516.—T. H. P. 

Limekilns, especially for Suyar Works. I’. Mortgat. 
Fr. Pat. 323,650, Aug. 11, 1902, VII., page 495. 

XVII.—BREWING, WINES, SPIRITS. Etc. 

Polysaccharides ,- General Laws of the Hydrolysis of -„ 

by Enzymes. E. Bourquelot. Comptes rend., 1903, 130 
[12], 762—764. 

The author enunciates the following propositions : — 

(1) The different ether-like compounds formed hy the 
condensation of two molecules of dextrose with the elimina¬ 
tion of one molecule of water require each a separate 
enzyme to re-convert them into two molecules of glucose ; 
thus maltose, trehalose, gentiobiose aud tourauose are 
hydrolysed by maltase, trehalase, gentiobiase and touranase 
respectively. 

(2) The same holds for the compounds formed by 
dextrose with other monosaccharides, for instance, sac¬ 
charose. lactose, and melibiose. 

(3) The enzymes which hydrolyse the hexobioses in the 
free state do not completely decompose hexotrioses, formed 
from these hexobioses and a molecule of a monose, but 
give one molecule of a bioso and one of a monose; thus 
with invertase, gentianose yields levulose and a biose. 

(4) Similar considerations hold for higher polysac¬ 
charides, the nnmber of enzymes (not necessarily all 
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different) required for the complete hydroly.i* of these > 
being less by one than the number of condensed hexose i 
molecules present. 

(5) Further, in the hydrolysis of the polysnccbniidcs, 
the ensvmes most act successively and ia a definite order. 

—T. H. 1*. 

Harley ; Influence of Pleaching Powder on the Germina¬ 
ting Power oj -. Khricb. Der Bierbrauer, 11*03, 

112; through Woch. f. Brau., 1903, 20, [14], 163. 

The author communicates a further series of results of 
experiments on the effect of a solution of bleaching powder 
in the steep waters on the germinating poser of barley. 

The previous experiments were made by sleeping the 
barley lor 24 hours in a 1 per cent, solution of bleaching 
powder, and the effect on the germination was found to be 
injurious; 

In the present series, the barley was steeped for 12 hours 
in water and for 12 hours in u 1 per cent, solution of 
bleaching powder. Thirteen samples of barley were tested i 
in seven cases the bleaching powder was practically 
without influence, in five cases it was favourable, and in 
one case it was injurious to the germinating power. 

— J. F. II. 

Fermenting Tune ; Comparative Experiments with 
coated with /.aajtier, Pitch , Hiusstls “ Pcchtaek,'' and 
Paraffin. F. Smits. Z.eits. ges. liranw., 1903, 109 j 
through Woch. f. llrau., 1903, 20, [1-IJ, 162—16:1. j 

The author had three fermenting tuns coated internally, 
No. 1 with lacquer. No. 2 with ordinary pitch, ami No. 3 
with Brussels “ Poehlack.” Comparative fermentations in 
the three tuns took different courses. Fermentation started 
earliest in tun No. 3, next in No. 2, and last in No. I. In 
No. 3 tun the fermentation was more intense and far more 
cooling water was necessary than in the other two. The 
“break” of the yeast in No. I was excellent, in No. 2 
there was no “break,” hut in No. 3 the condition of the 
yeast was far worse. Fermentations in tun No 3 always 
showed attenuations from 5 to 8 per cent, higher than in 
the other tuns. In fact the chnraeteiistics found in the 
ca^e of tuns coated with Brussels Pcchlaek ” are intense, 
ho* fermentations, absence of “break,” unhid beer, high 
attenuations, deficiency of “ body.” Subsequent experi¬ 
ments with pa rath i led vats gave ju«t the same results as 
those with the “ Pechluck,” and it is remarked thut the 
latter contains paraffin. The cause of these results is 
attributed to the smooth nature of the surface imparted by 
“ Pechlack ” and paraffin, and this is in accordance with 
the observation that attenuation is ‘always higher in freshly 
lacquered vats than in old ones. The differences recorded 
above were almost eliminated by adding a little sterile sand 
with the pitching yeast and some more when fei mentation 
first started. When the paraffined tun was cleaned and 
recoatcd with lacquer it still retained its peculiarities for 
some time; the pnrafliu penetrates into the wood and 
subsequently mixes with the freshly applied lacquer. 

On the whole, the author gives a decided preference to 
lacquer over pitch ; the high temperature at which the latter 
is applied damages the pores of the wood; beer deposits 
are less easily removed from pitched tuns than from 
lacquered ones.—J. F. B. 

Been Conditioning of -, by Cashing with Yeast. 

E. Buffer. Woch. f. Bran., 11*03, 20, [14], 163. 

The author recommends disking up the beer with yeast in 
preference to •* Kriiusen ” in the lager cellar. In order to 
obtain satisfactory results, however, only such beers should 
be casked with yeast which have already been ttored in the 
cellar for some time and which are not fully attenuated. 
With short cellarage, casking with yeast is of no advantage, 
as the carbon dioxide in such beers is not so firmly fixed 
as in older beers and consequently the “ head ” is not so 
permanent and the flavour is not sufficiently clean. In any 
case beers casked with yeast require a longer cellarage than 
those treated with “ Kr&useu ” in order to acquire the same 
condition. 

# In beers casked with yeast, the cask-sediment always 
iea solid at the bottom, uhich is aeldom the case with 


“ Ivrnusen ”; turbidity never occurs with the former when 
the cavk ia opened. This difference can be readily 
demonstrated by bottling samples comparatively with yeast 
and with * 4 Kiiiusen.” In conditioning by means of yeast, 
eare must be taken to employ only fresh, sound, pure 
yeast, previously mixed with pure spring water, parsed 
through a fine sieve and settled in a suitable vessel. The 
liquid with th» suspended yeast is poured off and the 
sediment is mixed with a suitable quantity of beer and 
added to the cask, which is then tightlv bunged. The 
yeast settles to the bottom and begins its activity and 
evolution of gas. 

The mature beer can be racked off perfectly bright 
without filtering. The chief characteristic of beer so 
treated is the splendid condition of the “ head,” which is 
very tliiek, creamy, ami permanent.—J. F. B. 

Enzyme or Ferment-Action ; Reversibility of -. 

A. (_\ Hill. Proo. Chem. Soc., 19, [ 261 ], '.)!). 

It has been shown previous!} that the hydrolysis of maltose 
to glucose hy yeast extract in concentrated solution is 
ii complete, the phenomena being due to polymerisation of 
the glucose hy n. reversible process, and a point of equili¬ 
brium in approached which varies witli the concentration of 
the total sugar. In further publications, it was also pointed 
out that tl.e polymerisation of glucose resulted in the 
formation of isomeric sugars, and somewhat different 
results were obtained when I'dka diastase and the pancreatic 
ferments respectively were used instead of ye*st extract. 

In every case, it was possible, hy diluting solutions of the 
synthetical products, to hydrolyse these compounds buck to 
glucose hy the enzyme used in their synthrsw. Further, it 
had been found that tin* synthetical products of the attic n 
with yeast extract ore hydrolysed bv Tnka-diataste, and 
those of the action with Taka-diastase hy yeast extract. 

When the products of the synthetical change obtained hy 
the use of yeast ferment, whilst still mixed with unchanged 
glucose, are fermented with S. Marxian ns, only this 
liexose is fermented; hut when a yeast containing malt an* 
is employed, a part also of the synthetical product is 
fermented. Again, if the synthetical products in dilute 
solution are submitted to the hydrolytic action of yeast 
extract and then treated with S. Murxianus , the whole is 
fermented. The sugar that is not fermented either by 
•S'. Marxianut or hy yeasts containing in alt use has been 
separated and proves to he a new hiose, which is culled 
rerer/osv. The other sugar, which is fermented by all 
yeasts containing malfaso but not by .S’. Marxianut, is 
believed to be maltose, for although it has not been obtained 
pure, yet on fractionating mixtures of this sugar with 
revertose, specimens have been obtained in which the 
former sugar preponderates uud of which t ho optical and 
other properties approach those of maltose. Its osa/.one 
crystallises in plates, whibt the corresponding derivative of 
revertose separates in needles. Kevertose is formed in 
larger quantity, and the equilibrium point of glucose tZ 
revertose is more favourable to the synthetical change thau 
the equilibrium point of maltose ^ glucose, which favours 
the hydrolytic reaction. 

The products of the synthetical change with Taka- 
diastase are equally fermentable in part by all maltose* 
containing yeasts and, as previously indicated (this Journal, 
1901, 736) are readily rehydrolysed by the same ferments 
in dilute solution. These products have not been 
separated. 

Since the first paper on this subject (this Journal, 1898, 
684), further observations of a similar nature have been 
made by the author uud others, and the number of ferments 
for which a reversible action has been noted has become 
extended. These results warrant the adoption of the 
hypothesis that all ferment actions are reversible. 

French Patents. 

Mash ! System of Running off and Washing the — —, 

Soc. Strasbonrgeoise de Constructions Mechaniques. 

Fr. Pat. 828,177, July 21, 1902. 

The mash is run from the mash-tun inti a perforated 
cylinder furnished internally with an Archimedean screw. 
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'This (crew may either have a smaller pitch at the exit end 
than at the entry, or else it may have a uniform piteh bat 
a larger diameter at the entry than at the exit. The effeet 
of either system ia to subject the mash to pressure whilst 
transporting it along the perforated cylinder. 

The liquid portions run away through the walls of the 
cylinder into a collecting trough, whilst the solid portions 
are delivered into a chamber, where they are broken up by 
a mechanical agitator and sprayed with hot water, before 
being passed on through three more similar cylinders with 
spargers in succession. The turbid wort is passed through 
a small filter-press before entering the copper, the spent 
grains being delivered at the end of the series of cylinders. 

— J. F. B. 

Clarifiers. A. Boike, Huberts & Co. Fr. Vat. 323,390, 
August 1, 1902. 

The emulsion of fish-glue employed by brewers and the 
like for clarifying liquids is converted into a permanent 
form by adding salt to the emulsion, collecting the precipitate 
formed, compressing it into cakes containing about 40 per 
cent, of water, adding an acid,, preferably boric seid, and an 
antiseptic if required. These cakes when required for use 
are steeped for about 12 hours with five times their weight 
of water, and then emulsified with about twenty times their 
weight of water. —.T. F. 15. 

Alcohol and Yeast; Production of -, from Molasses, 

Beetroots, and all Amylaceous Materials. J. Kffront. 
Fr. Pat. 324,124, August 30, 1902. 

See Eng. Pat. 19,354 of 1902 ; this Journal, 1903, 223. 

—J. F. B. 

Alcohol; Distilling Apparatus for the Production of 

Crude -. E. Desmaziers. Fr. Vat. 323,681, 

August 13, 1902. 

The fermented wash first enters a bundle of vertical tubes 
which form part of the condensing system of the still; thus 
heated, it passes into a ebumher situated at the top of the 
distilling column and surrounds, up to u variable height, a 
number of dephlegmuting tubes contained in the chamber, 
where it is further heated. The hot wash then pusses into 
the distilling plate-column whence it is discharged from the 
bottom in the form of vinasse. The plates of the column 
are rectangular aud are furnished with a series of parallel 
hoods with toothed edges, each hood being separated from 
the next one by a diaphragm extending right across the 
plate and of such a height that the wash has to pass 
successively under the edges of all the hoods before it 
reaches the overflow to the next plate. The alcoholic 
vapours ascend through raised openings underneath the 
hoods and are subdivided by passing under the toothed 
edges. The vapours are further concentrated by passing 
through the dephlcgmator tubes which are fitted internally 
with analyser-discs for tnis purpose. The admission of 
steam is regulated by the pressure of the alcoholic vapours 
in the heud of the distilling column.—J. P. B. 

Glycerin from Spent Distillation Wash ; Process of Ex¬ 
tracting - -. E. A. llarbet. Fr. Vat. 323,373, July 19, 

1902. \\l.,page 502. 

Distillers’ Spent Ilesidues; Treatment of -. 

C. V. Thierry. Fr. Vat. 323,755, August 12, 1902. 

See Eng. Pat. 4008 of 1902 ; this Journal, 1903, 223. 

—J. F. IS. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(zl.)—FOODS. 

Tea-Fermentation. G. Wahgel, (jj*nn.-Zeit., 1903, 27, 
[24], 280—281. 

On soaking black China tea in just enough sterilised water 
in a test-tube to give a solution of about the same con¬ 
centration as the sap of the withered tea leaf and keeping 


the liquid at 27—30° C. for 3—5 days, the author find* 

| that a growth of a certain yeast is obtained. The pqore 
expensive teas yielded this yeatt alone, and the liquid 
I assumed a pleasant and fairly strong tea aroma; the 
eheaper kinds, however, gave but few yeast cells, but many 
i rod bacteria of which as many as three kinds were obaerved 
j in some instances. Indian and Ceylon teas, which are dried 
at a much higher temperature, and much more completely 
than the Chinese, contain no micro-organisms. Caucasian 
j tea yields fairly large rods. The author considers it pos¬ 
sible, by means of pure cultures of the above-mentioned 
| yeast, to produce in the Caucasus and in Ceylon, tea having 
the aroma of China tea.—T. H. V. 

I Pine Apples [Fresh and Canned ]j Composition of—, 

L. S. Munson and I,. M. Tolman. J. Amer. Chem. Soe., 
j 1903, 25, [3], 272—280. 

Tables are given of the analytical results given by 38 
samples of fresh pine-apples and 42 samples of commercial 
j pine-apples of different origin. The total solids were 
obtained by drying the substance with asbestos for 20 hours 
in n water-oven, whilst the solids in the syrup were calcu¬ 
lated from the specific gravity by menus of Ellion's table. 

lteducing sugars were determined by Meissl’s method, 
and tlie cane sugar calculated from the polarimetric results 
before and after inversion, by means of Herzfelt’s formula. 

The average results from all the samples of fresh pine¬ 
apples were ns follows:—Total solids, 14'17; insoluble 
solids, 1 -52 j total ash, O'396 j alkalinity of ash as K» C0 3 , 
0'370; acids (as H,SO,), 0'603; proteids (N x 6-25), 
0'42 ; reducing sugars, 3 91 ; cane -.ugnr,7'59; and total 
sugars (as invert sugar) 11 • 90 per cent. 

The average results from 21 commercial samples of 
Singapore pine-apples were:—Sp. gr. of syrup, 1 '0869 ; 
i solids in syrup, 20'15 ; total solids, 21 ■ 03 ; insoluble solids, 
117; total ash, 0'284; alkalinity of ash (as K 2 00 3 ), 
0'225; acids (as H ; S0 4 ), 0-209; proteids IN x 6'25), 
()• 461 ; reducing sugars, 9'61 ; cane sugar, 7'88; and total 
sugars (as invert sugar), 17'86 per cent. 

Tlie authors state that their results do not. confirm the 
common belief that more sugar is present in pine-apples 
grown nearer the equator than in those grown further north. 
The normal amount of sugar in Florida pine-apples was 
practically the same as in the Singapore fruit. 

Since fresh pine-apples contain so much cane sugar the 
only means of detecting the use of a syrup containing about 
the same amount of sugar as the natural syrup of the fruit 
would be by determining the relationship between the 
amounts of sugar aud total insoluble substances. 

The results of the author’s analyses show that canned 
pine-apples from Singapore and the Straits Settlements are 
: preserved with the addition of cane sugar, whereas those 
from the Bahamas are, for the mo>t part, preserved in their 
j own syrup.—C. A. M. 

Salicylic Acid; Occurrence of -, in Fruits. F. W. 

I Traphagen and K. Burke. J. Amer. Chem. Soc., 1902, 

25, [3], 242—244. 

I The occurrence of salicylic acid as a normal constituent of 
strawberries was recorded by Vortes aud Vesmouliere (this 
I Journal, 1901, 1229), and the latter authority has more 
! recently detected it in raspberries, mulberries, and liquorice 
i root. Tlie authors have examined various fresh fruits at 
: the Montana Experiment Station, ami have found that 
. salicylic acid is almost invariably present in a minute 
proportion. Thus they have detected it in strawberries, 
j raspberries, blackberries, currants, plums, black cherries, 

; apricots, peaches, grapes, crab-apples, apples, and oranges. 

In some eases comparative quantitative tests were made 
by distilling the fruit with phosphoric acid, and extracting 
the salicylic acid with ether, with the following results ;— 
Currants, 0-57; cherries, 0 • 40; plums, 0-28; crab-apples, 
O'24; and grapes, 0-32 mgrms. per kilo. It was found, 
however, by check analyses that the whole of the salicylic 
acid was not extracted from the fruit by this method. The 
reaction for salicylic acid was also given by tomatoes, 
cauliflowers, and string beans.—C. A. M. 
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Manioc } Food Product* obtained from -j-. Briland. 

J. Warm. Chim., 1903, 17, [7], 316-319. . 

Manioc (Manihot utilissima) i» a plant indigenous to 
America, being specially abundant in South America, 
where it is commonly known as Y nccit. It is also found 
in West Africa and some parts of Asia. Among the 
products obtained from manioc are couac, cassava, flour, 
starch, and tapioca, which ate prepared as follows : 

Couac.— After removal of the outer pellicle, the roots are 
washed, rasped, and then placed in a press, whereby a 
poisonous liquid is separated. The pressed pulp i* placed 
on a warm iron plate, and stirred till dry, when it is passed 
through sieves, giving various grades of couac, according 
to siio of granules. Thus prepared the product is white, 
but turmeric is sometimes added before drying to colour it 
yellow. 

Catsava. —This is also prepared from the pressed pulp, 
which is pounded in wooden mortars to an even paste, then 
spread out in thin round layers, as pancakes, on warm iron 
plates. When one side is cooked, it is carefully turned. 

Manioc atarcli is obtained by soaking the rasped root in 
water, leaving to settle, and decanting the turbid liquid, 
which is again allowed to deposit. Ily sun-drying the 
starch is left in a more or less split condition. This starch, 
carefully powdered aud sifted, is used at a substitute for 
rice starch in toilet preparations. 

Tapioca .—The moist starch is rapidly dried in the oven, 
ground and sifted, giving tapiocas of different grades. 

Analyses arc given of the different products, showing 
that they consist almost entirely of starch, together witn 
10—14 per cent, of water, a little nitrogenous matter, and 
traces of fat. Cellulose was only found in appreciable 
quantity in improperly prepared products.—W. H. S. 


Fhknch Patents. 

I Hemoglobin ; Preparation of a Food Product containing 

|-F. Hanssen. Fr. Pat. 323,977, July 28, 1902. 

i A solution of hirmoglobin (de-flhrinuted blood) is 
charged with carbon dioxide, a small quantity of an 
alcoholic solution of vanillin added, and the whole mixed 
with milk to form an article of food. Sodium carbonate or 
sodium bicarbonate may be added to tbe haemoglobin 
solution, and the carbon dioxide liberated by the addition 
of a suitable acid.—W. P. S. 

i Flour of High Nutritive Value , known as “ Farins d'isis 
lecithin,e." [.. Prat and G. Basset. Fr. Pot. 323,398* 

I Aug. 1, 1902. 

j Floor of various kinds is well mixed with a dry intimate 
mixture of lecithin and sugar obtained by heating and well 
j shaking together an alcoholic solution of lecithin and 
powdered sugar until the alcohol evaporates.—T. H. P. 

Malt Flour ; Manufacture of ——. J. Bartl. 

Fr. Pat. 323,113. Aug. 8, 1903. 

Ktt.NRn malt is moistened aud crushed, and then bolted 
several times ; the groats so obtained arc freed from bran, 
milled and bolted with a fine cloth. The flour resulting 
i from both operations is mixed and employed for baking 
purposes.—J. F. U. 

Feeding i 'akes and other Compressed Fodders Process of 
Preserving —. Societo Nouvelle des Haflineries de 
Sucre de Saint- Louis Fr. I’ut. 323,467, Aug. 2. 1902. 
j Tun cakes, bread, fodder, or the like, are coated with a 
composition consisting of a hot solution of glue or gelatin 
neutralised with sodium carbonate and mixed with a certain 
amount of suet or lard and a little alum.—W. P, S. 


Sheep's Milk ; Composition of -. Trillat and Forestier. 

Bull. Soc. Chim., 39, [7]» 286. 

Samcles were analysed from 16 flocks fed ou the milk of 
more than 100 flocks spread over a largo area; 171 samples, 
taken daring February, March, and April, were tested. 

Solids were estimated by evaporating 10 c.c. on a water- 
bath. 

Sugar was determined by titration with Folding's solution, 
calculating as lactose dried at 10n°—110° C. ; fat by 
extraction with ether, and ash by evaporating on a sand- 
bath 10 c.c. of the milk, to which a drop of rennet had 
been added, and igniting. 

Calcium was determined by precipitation with ammouium 
oxalate, and acidity by decinormal alkali solutions, using 
phenolphthalein os indicator. 

Other writers on the subject indicate a mean com¬ 
position as follows:—Solids, i 2'4 per cent.; fat, 4 - 2; 
lactose, 4 ; casein, 3-7; and ash, 0-7 per cent. 

The author finds that the constituents vary as follows :— 
Solids, 14-82 to 21-44 per cent.; fat, 4-13 to 9-24; 
lactose, 4 4 to 5-59; casein, 4-41 to 8-13; ash. O'836 to 
1-162 ; lime, 0'219 to 0-977 ; acidity, 2-2 to 7-2 per cent. 

—T. F. B. 

English Patent. 

Milk Powder; Manufacture of — —. K. VV. James, 

London. From the Casein Compauy of America, New , 

York. Eng. Pat. 1306, Jan. 19, 1903. 

Milk is heated to about 200° F., tiicn rapidly cooled, 
condensed at a temperature of 110° F. to a Bpecinc gravity 
of about 23° B., and the product mixed with an equal part 
of prepared milk powder. This mixture is finally dried 
and powdered. (See also U.S. Pat. 718,191 ; this Journal, j 
1903, 158.)—W. P. S. . 

i 

United States Patent. 

Butterin j Method of Making ——. A. Bergman, 
Chicago, Ill. U.S. Pat. 722,276, March 10, 1903. 

EiPtt parts of lard, 20 parts of tallow, and 80 parts of 
Eggs are heated together and the mixture eoolad, and 
worked in a butter-machine.— W. P. 8. 


Food Products ; Process of Preserving -. 

W. I). Baker. Fr. Pat. 323,458, June 24, 1902. 

See U.S. I’ut. 709,432, 1902 ; this Journal, 1902, 1291. 

—W. P. S. 

(S.)—SANITATION i WATEIt PURIFICATION. 

Lead Poisoning and Water Supplies. Report to the Local 
Governmcut Board by Dr. Houston. The Public Health 
Engineer, March 14, 1903, 275. (Sec Aekroyd, this 
Journal, 1900, 1180.) 

Owing to the prevalence of lead poisouing, attributable to 
water supplies derived fiotn moorland sources, a compre¬ 
hensive investigation was made as to the ability of such 
moorland waters to act upon lead. The ratio between the 
degree of acidity aud the plumbo-solverit power does not 
appear to be the same for all peaty waters, particular 
waters having, within limits, their own standards in this 
respect. (-ertain spring waters have the power of neutral¬ 
ising the acid of peaty water, so that a water of mixed 
origin may remain without action upon lead. In the 
case of a water supply habitually acid or liable to 
become acid, a process of neutralisation may be carried 
out, the most effective method being ordinary sand 
filtration with the addition of some neutralising agent 
( e.g ,, a thin coating of lime on the surface of the sand with 
limestone under the sand) to the filter, and the subsequent 
addition of a trace of sodium carbonate to the neutral 
filtered water.—A. S. 

English Patents. 

Water; Materials arul Apparatus for Softening -. 

C. E. Challis, London. Eng. Pat. 7436, March 27, 
1902. 

The materials claimed are the oxalates or binoxalates of 
soda, potash, or ammonia, with or without the addition of 
ammonium chloride. Soap powder may also he added, and 
the mixture put up in packets containing suitable quantities 
for softening definite volumes of hard water. To facilitate 
the treatment of large volumes of -water, apparatus is 
described for automatically measuring or weighing definite 
| proportions of water and of the mixture for softening it. • 
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Filter Construction [ Water, or Sewage] and Apparatus 
connected therewith. S. II. Adams, Harrogate. Kng. 
Pat. 22,‘21.1, Oct. 13, l'J02. 

A humbku of filters or filter compartments ore arranged 
practically on the same level, and no that each shall empty 
ns liquid contents, preferably by means of a siphon arrange¬ 
ment, into that adjoining, the various filters or compartments 
having one or more liquid outlets common to all. The 
siphon or .other discharge apparatus may he controlled or 
timed, to ensure tho proper periods of filling, standing full, 
or emptying. (See also Hug. Pat. 0U2O, of 1202 ; this 
Journal, 1902, 1149.)-K. A. 

Liquid [Sewage] Distributor; Rotaiy -. S. If Adams, 

Harrogate. Kng. Pat. 21,681), Nov. 11, 1902. 
Distributing gutter arms or troughs are attached to a 
revolving pipe, the troughs being of such depth that the 
efflux of liquid from several rows of perforations shall 
cause the apparatus to revolve. The connections are sealed 
by air looks, and the cushion of air serves the purpose of 
making the revolving part buoyant. (See also Eng. Pat. 
22,923; this Journal, 1902, 1550).—W. P. S. 

Sewage Sludge ; Treating -, for the Production of 

Manure. K. England, London. Kng. Pat. 0021, 
March 11, 1902. 

Tub sewage sludge is mixed with concentrated phosphates 
of the kind whieti are insoluble in water, but largely or 
mainly soluble in solutions of ammonium citrite, such as 
calcined phosphate of alumina and iron ; l to 5 cwts. of this 
phosphate in 1 ton of the finished product is a suitable 
proportion.—L. A. 

Fhkncii Patent. 

Water; Removing Combined Sulphuric Acid from -. 

H. Keisert.' Er. Pat. 323,212, July 2*, 1902. 

Sib U.S. Pat. 713,800, 1902 ; this Journal, 1902, 1550. 

—\v. p. s. 

(C.)—DISINFECTANTS. 

French Patent. 

Sterilization of Instruments, Tools, A'l'. A. Shu re/ do 
Mendoza. Er Pat. 323,210, July 24, 1902. 

Air saturated with vapour of formaldehyde is drawn or 
forced through the receptacle containing the artieles to he 
sterilized.—W. P. S. 

XIX-PAPER, PASTEBOARD, Etc. 

Nitrocelluloses; Constitution of - L. Vignon. 

Comptcs rend., 136, [13], 818—820. 

The author has extended his experiments on the reduction 
of nitrocelluloses by ferrous chloride ; two specimens, one 
prepared by Lunge's method for giving the highest nitration, 
and containing 13-89 per cent, of nitrogen, the other 
prepared by the author’s method (this Journal, 1898, 794), 
and containing 13-4 per cent, of nitrogen, were reduced by 
ferrous chloride, and gave oxyeellulose as the result. Direct 
experiment showed that this oxyeellulose could not have 
been formed by tho re oxidation of reduced cellulose by 
nitrogon dioxide or ferric chloride formed dining the reduc¬ 
tion, for when cellulose was heated with ferrous chloride 
and nitric aoid no oxyeellulose was produced. 

The difference in behaviour between cellulose and such 
polyhydrie alcohols as mannitol, previou-ly insisted on by 
the author, is thus confirmed. (Compare this Journal, 
1900, 1039 and 1045) 1901, 1244.) -,!. T. I). 

English Patent. 

Metallic Paper, which is Air, Water, and Grease Proof i 
and a Process for Mahing the same. \\. P. Thompson, 
London. From the Silddeutsche Patentmetall-Papier- 
fabrik, A. 6., Filrth, Bavaria. Ting. Pat. 23,425, 
Oct. 27, 1902. 

Pakchmsnt paper is costed with a solution of resin in a 
volatile solvent, such as ether or spirit, dried in a current 


of air, warmed to render the coating adhesive, and a 
metallie powder is then applied. The prepared paper is 
intended to replace tin-foil or the like for packing purposes. 

-E. S. 

French Patents. 

Tissue Papers ; Craped ——. Soc. Japanese Tissue 
Mills. Fr. Pat. 323,148, July 10, 1902. 

In a crSpcd tissue paper a large number of mineral particles 
resembling crystals (e g. flakes of mica) are incorporated, 
; which owing to the folds of the paper are exposed to light 
at different angles, imparting a sparkling appearance to the 
paper.—J. F. B. 

Paper or Hoard Strengthened bg a Network of Inserted 

Threads; Manufacture of -. O, Hoffmann. FT. 

Put. 323,221, July 25, 1902. 

Threads or spun fibres are incorporated in a web of paper 
in the longitudinal direction at definite intervals. The web 
is then cut into sheets which uru exactly square and these 
sheets are applied to another web of paper, similarly 
prepared, in such a way that their edges are accurately in 
juxtaposition anil their contained threads cross the others 
in a transveise direction.—J. F. R 

Paper or Millboard; Corrugated, Impermeable -. 

A. \V. Andcrnach. Fr. Pat. 324,085, Aug. 28, 1902. 
Corrugated paper or millboard, such us is employed for 
packing fragile goods, either plain or covered with one or 
two layers of flat paper, is rendered impermeable by coating 
or steeping with asphalt, bitumen, resin, paraitln, or other 
suitable substances. It is then employed as an insulating 
material against damp, its action being assisted by the layers 
of air enclosed between the corrugations.—,!. F. B. 

Viscose; Process fur Preparing Alkaline Solutions of -. 

Soc. Voreinigte Kunstseidefabriken A.-G. Fr. Pat. 
323,473, Aug. 4, 1902. 

100 i-arts by weight of cellulose, converted into viscose 
by Cross and Bevan’s process, are dissolved in about 
1,800 parts of a solution of soda or potash of sp. gr., 1--22 
(i.e. caustic soda or potash, three to four times the weight 
of cellulose used). This mixture is heated from 60° to 80°C. 
until a drop of the mixture, on a gloss plate, plunged in a 
strong solution of ammonium chloride, forms a solid film, 
transparent and colourless. This removes the inconvenience 
experienced in using aqueous solutions of viscose, that 
sulphurised by-products are precipitated, causing the viscose 
to be turbid and of a yellowish tint, whereas, by this process, 
it is obtained, on neutralising the excess of alkali, as a clear 
colourless substance.—T. F. B. 

Cellulose; Process for making Films and Threads of 

Colourless -. Soc. Vereinigte Kunstseidefabriken 

A.-G. Fr. Pat. 323,474, Aug. 4, 1902. 

Solutions of viscose are caused to pass through narrow 
| openings into moderately concentrated sulphuriu acid. A 
film or thread is formed, to which the sulphur compounds 
I give a turbid appearance. The films or threads are rolled 
round bobbins, which are now immersed in a bath to 
remove the sulphur compounds from the cellulose. Solu¬ 
tions of sulphydratcs, sulphides, sulphites, or bisulphites of 
j alkalis or alkaline earths are used for this purpose. Con- 
j centrated solutions will work in the cold ; but dilute solutions 
(e.g., 8 per cent.) at C0°—80° O. give good results rapidly. 
When the film or thread has become clear and colourless, 
it is washed in hot water and dried. 

The usual process, involving the use of ammonium 
chloride, was long, and the films had a tendency to break 
off, owing to the reagent not having penetrated the film. 

| —T. F. B. 

Alhali-hydrocellulose; Process for obtaining Solutions of 

-, Stable and Easily Precipitated, for Industrial 

Purposes. Soc. Vereinigte Kunstseidefabriken A.-G. 
Fr. Pat. 328,475, Aug. 4, 1902. 

Solution* of alkali-bydrocellulose are prepared by dis- 
aolving hydrocellulose in alkali aolutions. For instance, 
10 parta at cotton are added to 100 parts of sulphuric add. 
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sp. gr. 1-55, and stirred, and the mixture poured into a 
large quantity of water. The hydrocellulose, whioh separates, 
is dissolved in 100 parts of caustic soda solution, sp. gr. 
I • i a. Cellulose hydrate is obtained from this solution by 
prreipitntion with acids, acid salts, or ammoniacal salts. 

Solutions of cauitic potash or soda of 3 to 40 per cent, 
can be used, a 15—20 per cent, solution dissolving about 
15 per cent, of bydrocellulosc. 

The solutions of alkali-hydrocellulosc can also be mixed 
with natural silk, casein, albumin, &c., the product obtained 
being brilliant and strong. 11 may take the place of 
cellulose solution in amtnoniaenl copper oxide, nr sine 
chloride, as well as solutions of viscose, collodion, or starch. 

—T. F. B. 

XX-FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

Camphor i Thin Derivative* of -. H. Wuyts. Iler., 

1903, 36, [5], 863-870. 

A mixture of 20 grms. of camphor, 20 grans, of solid 
ammonium sulphide,;and 8 c.c. of alcohol, was slowly heated 
in a sealed tube in such a way that the temperature reached 
100 ° C. iu five hours, and 150° C. after 20 hours. The 
product was washed with water, and the residual camphor 
was removed by distillation with steam j the yield was 
about 95 per cent, of the camphor employed. The product 
is apparently a mixture of camphor di- and trisulphides 
(C,H 18 .CH)»S 3 and (C 9 H u CH)gSj, which, however, could 
not be separated by repeated crystallisation; it is dextro¬ 
rotatory. 

On distillation the mixture of sulphides breaks up at 
a temperature of about 280"—285 C. into thiocamphor, 
thioborneol and sulphur; some of the disulphide distils 
unchanged, and more or less sulphuretted hydrogen is 
evolved. 

Thiocamphor, C 9 1I,„CS, is a red substance melting at 
118° C. aud distilling with slight decomposition at 228°— 
230° 0. It readily yields cainphoroxime and eamphor- 
phenylhydrazone; the thioearhonyl group is a chromophor. 
A 3-64 per cent, solution of thiocamphor in ethyl acctnte 
shows a specific rotation of [a]„ <=» —41" 42'. 

Thioborneol, C 3 H„CH .SII, is colourless ; it melts at 61°— 
02° C. and distils without decomposition at 224°—225° 0. 
A 3’64 per cent, solution in ethyl acetate shows a specific 
rotation of [«],, = +215'. Thioborneol may also be 
rendily obtained by the direct reduction of the mixture of 
camphor sulphides by means of zinc dnst and hydrochloric 
acid in ethereal solution. A little sulphuretted hydrogen is 
evolved, probably at the expense of the trixulpbidc. Here 
also, as in the case of distillation, the disulphide shows 
itself inert; resistant than the trisulphide. The proportion 
of the thiocamphor obtained by distillation considerably 
exceeds that of the thioborneol.—J. F. B. 

Methylmoiiobramoramphor, Dromomethylcamphor, and 
Methylenecamphor. J. Mioguin. Comptes rend., 1803, 
136, [12], 751-753. 

Methtlmonobrouocamihoe, C 8 H,.CO;CBrCIf 3 , obtained 
by the action of bromine on metbylcamphor in carbon 
bisulphide solution, melts nt 61° C., and in alcohol has the 
speoific rotation [a], = +176-8". When heated with 
alcoholic potasiinm hydroxide it loses hydrobromic acid, 
yielding methylenecamphor, C„H 14 CO:C;CH., which melts 
at about 30°— 35° C. and has the specific rotation [a] B «■ 
127-5°; the increase in the rotatory power due to the 
double linking is here manifest, the [a]„ of the corre¬ 
sponding saturated compound, methylcampbnr, being only 
Si 65'. In acetic acid solution, methylenecamphor readily 
absorbs hydrogen bromide giving bromomethylcamphor, 
C 9 H„CO ; CH. CHjBr, which melts at 65° C., and has the 
specific rotation [a], -- + 150-5°.—T. H. P. 

Santonin ; Fusion of Some Typical Derivatives of —, 
with Potash. P. Bertolo. Gaz, chim. itml, 38, [8], 
871—378. Chern. Ccntr., 1903,1, [11], 639. 

Flow the results of experiments with the four known 
desmotroposantonins, with bypountonin, santonin, 


metasantonin, son tonic acid, santonone and isomers, the 
author concludes that;—(1) All santonin derivatives in 
which the ketone group-OH,.CO- is converted into the 
phenolic hydroxyl group-CU;C(OH)-, give, when fused 
with caustic potash, p-iimethylo&phthol, melting at 135°— 

136 C., as chief product. The four desmotroposantonins 
behave in this manner. (2) All santouin derivatives in 
which the ketone group is reduced to the methine group 
-( e.. 7 ., hypo santonin, give when futed with caustic 

potash at 360" C., p-dim ethyl naphthalene in almost theo¬ 
retical yield. (3> All derivatives, such as santonin itself, 
which contain the ketone group -CH S CO- give neither 
p-dimethylnaphthol nor p-dimethylnaphthalene, hut com¬ 
pounds which arc partially soluble in alkali carbonate 
solutions and are precipitated by dilute sulphuric acid. 

—A. 8 . 

Ononin. F. v. llemmelmayr. Monatsh. f. Chcm., 1908, 
24, [2], 132—151. 

A modification in the method of extracting the glncoside 
ononin, which greatly simplifies the process of obtaining 
the substance in the pure stale, has recently been worked 
out by a German firm. The portion of the aleoholio 
extract of (lie root, which is insoluble in water, is dissolved 
ill spirits of wine and the solution, suitably diluted, is pre¬ 
cipitated by basic lead acetate. The excess of lead is 
removed from the filtrate by means of sulphuretted 
hydrogen and the solution is evaporated to a syrup in 
vacuo. Alter standing for several days the ononin 
separates out and is purified by recrystallisation. The 
product so obtained contains as an impurity only onoeerin, 
which can easily be separated, whereas the ononm prepared 
in the old way is largely contaminated with pseudo-ononin. 
Ouonctin can only be prepared in the pure state by boiling 
onospin in very dilute solution (1:250) with sulphuric acid. 
A far more convenient method consists iu boiling form- 
nuetin with baryta water, but the product is contaminated 
with resinified matter. 

Formonetiu when fused with potash yields 2-4 dihy- 
droxybenzoio acid ( 6 -resorcylic acid); ononin therefore 
contains in its molecule two hydroxyl groups iu the meta 
position with n carbon side chain contiguous to one of the 
hydroxyls.—J. F. B. 

Hops; Essential Oil of -. A. ( . Chapman, l’roe. 

Chcm. Koc., 19, [263], 72—73. 

Since the publication of the earlier results of the study of 
oil of hops (this Journal, 1893, 783; and 1895, 63), three 
more samples of oil of undoubted genuineness have been 
examined. These had the following specific gravities and 
specific rotations: — 

- ;Sp. gr. I5°/16° Sp. gr. 208/28° [a]; 


No. 5. ! 0-807(1 i 0-8C45 + O’SI, 0 

No. 0. i 0'803» , 0-801(1 - <rao» 

No. 7. U'8403 0-8807 - O’W* 


The fraction of lowest boiling point, obtained after 
prolonged fractional distillation under reduced pressure, 
consisted of a hydrocarbon, C lu ll t# , which had the following 
properties: sp. gr,0-8046atl5°/l5° and0 1 8020at 2O°/20°; 
b. pt. 74°—75° (33mm.) and 166°—168° (774 mm.), under¬ 
going at the same time slight polymerisation. This com¬ 
pound Is an aliphatic hydrocarbon, C 10 H 10 , and its properties 
are almost identical with those of myreene; it absorbs 
oxygen from the atmosphere and readily undergoes poly¬ 
meric change, becoming converted into a colourless resin. 

The next fraction (b. pt. 120°—130°, 46 mm.) was a 
very small one, and gave on analysis numbers agreeing 
with the formula, C ) 0 H)#O. It had a sp. gr. 0-8571 at 
20 °/ 20 °, and consisted of inactive linalool mixed with a 
small quantity of some active substance. 

The third small fraction (b. pt. 135°—150°, 46 mm.) con¬ 


sisted of an ester, and yielded on saponification uononoia 
acid, CjHpOj, and linalool, together with a small quantity 
at geranioi. 
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The highest and largest fractions in all three samples Of 
OU consisted of nearly pure hfimoleoe. 

The essential oil of hops therefore contains the following 
fom pounds: myroene, hubralene, llnalool, linalyl isononoafe, 
with small quantities of a diterpene and probable traces of 
some ester of geraniol. 

In all the freshly distilled samples of oil examined, the 
hydrocarbons myrcene and humulene were present to the 
extent of from 80 to 90 per cent. 

Mercurous Nitrile ; Decomposition of -, by Heat. P. C. 

fifty and J. N. Sen. Proc. Chem. Soc., 19, [26], 78. 
When mercurous nitrite was decomposed by heat in a tube 
connected with a Sprengel pump, nitric oxide escaped 
mixed with very little nitrogen peroxide, crystals of mer¬ 
curous nitrate were projected across the upper and cooler 
part of the tube, just over the decomposing salt, a very 
little metallic mercury and its basic nitrate were deposited 
at the sides, whilst a small quantity of amorphous, orange- 
coloured mercuric oxide was left in the place of the decom¬ 
posed nitrito. Except when the greater portion of the 
nitrate which had formed at first had been decomposed by 
boating more strongly, the average amount of nitric oxide 
produced corresponded with only 3'3 out of the 5'7 per 
cent, of nitrogen contained in the nitrite. 

The production of mercurous nitrate was evidently due 
to interaotioo between nitrogen peroxide and mercury 
vapour, nitric oxide being the other product. 

Vanillin i Determination of - , in Vanillas. A. Moulin. 

XXIII., page 514. 

Morphine ; New Reactions for the Detection of -. 

C. Keichard. XXIII., pago 513. 

Caffeine and Theobromine; Separation and Determination 
of—. H. Brunner and H. Leins. XX11I., pnge 514. 

English Patent. 

Metkylanthranilic Acid; Manufacture of Esters of 
- [Artificial Perfumes']. O. Imray. From the 
Farbwerke vorm. Mcister, Lucius und llrttning, 
Hoechsta/M. Eng. Pat. 11,179, May 15, 1902. 

Sax Fr. Pat. 321,121; this Journal, 1903, 141. The products 
are intended for the manufacture of artificial perfumes. 

—T. A. L. 

French Patent. 

Dioxynaphthylmethane ; Making a Preparation of ■ — —, 
soluble in Water. Soc. Septoforma, G. in. b. H. Fr. 
Pat. 323,230, July 26, 1902. 

Dioxynaphthylmethane, (C, 0 H.U) 2 CH 5 , as prepared by 
oondensing naphthol with formaldehyde in the presence of 
hydrochloric acid, is insoluble in water. 

A soluble preparation of dioxynaphthylmethane is 
obtained by substituting potash soap for hydrochloric acid 
as k condensing agent. 

A solution of O' 1 part of soap in 1'5 parts of alcohol is 
added to a mixture of 5 grms. of naphthol and 10 grms. of 
• 40 per oent. solution of formaldehyde. The whole is 
boiled far two or three hours under a reflux condenser nntil 
the solution changes from yellow to yellowish-red, when 
the reaction is complete.—T. F. B. 

Organic Acids ; Recovery of certain -. J. Blancbier 

and J. -A. Mayet. Fr. Pat. 3*3,437, May 12, 1902. 

The specification relates to the extraction of organio acids 
from the grape. 

The process consists in extracting these acids by the aid 
of suitable buses, chiefly potash or lime, from the juice of 
the unripe grapes. Insoluble tartrates and bitartrates 
together with small quantities of salts of other organic 
acids (e,g. malic, oxalic) are formed^. 

This process of recovering the ados of the grape before 
the latter has ripened, forms the principal idea of the 
present patent. It is naturally worked when the acid 
content of the fruit is at its maximnm, about the 
time when sugar begins to be formed.—T. F. B, 


XXL—PHOTOQRAPHIC MATERIALS AND 
PROCESSES. 

Acetone as Substitutefor Alkalis in Developers; The*use 

of - . A. L. Lumibre and A. Seyewetz. Monit. 

Scient., April 1903,17, [736], 257. 

Eiohengrun, in a discourse at the 31st Congress of the 
German Union of Photographers, at Dilssetdorf, declares 
that the theory brought forward by the authors concerning 
the chemical explanation of the action of acetone in com¬ 
bination with sulphites in photographiu developers (see 
this Journal, 1896, 920) is altogether erroneous. 

The theory referred to is tbat a compound of acetone 
with bisulphite is formed, together with the sodium salt of 
the developer. In the case of hydroquinone, the reaction 
would be— 

2(CH 3 ) a CO + 2NajSOj + C r ,H 4 (OH ) 2 _ 

2NaHSO» + 2 CH a CO.CH, + C c !f 4 (ONa).. 

Acetone-bisulphite compound. 

The arguments used by Eichepgrfln arc, (1) analysis of 
the bath containing hydroquinone, sulphite, and acetone 
shows no sign of the acetone-bisulphite compound, or of 
the sodium salt of hydroquinone. (2) Eichengrun considers 
it possible to have an excellent developer containing only 
the acetone-bisulphite compound, acetone, ami hydro¬ 
quinone. 

In reply to tho first argument, the authors cite passages 
from their original paper, in which they stated that they 
had not been able to isolate the acetone-bisulphite compound, 
it being probable that the reaction was reversible, and that 
the large excess of sulphite prevented the separation of 
the alkali-bisulphite compound; but, when a mixture of 
acetone, sodium sulphite and hydroquinone is evaporated 
to dryness in racuo, and the resulting dry residue boiled 
with excess of alkali, a small quantity of acetone is 
liberated, whereas, working with sulphite and acetone alone, 
negative results were obtained. Another confirmation of 
the theory is, that, in the presence of acetone, less hydro¬ 
quinone could he extracted with ether than if acetone 
were absent. In aqueous solution, the same quantity of 
acetone has no effect on the solubility of tho hydroquinone 
in ether. The authors have carried out a series of experi¬ 
ments to establish this last fact, and they find that, (l)a 
large excess of acetone, in presence of excess of sulphite, 
prevents the conversion of the whole of the by droquiuone into 
the alkali salt. ( 2 ) In the absence of sulphite, the presence 
of acetone diminishes the solubility of hydroquiuone in water. 
(3) The presence of sulphite and acetone together con¬ 
siderably diminishes the quantity of hydroquinone extracted 
by ether. The authors consider these results to confirm 
their statements in the original paper. 

Another serie* of experiments was carried out to meet 
the second argument of Eichengrun ; several different com¬ 
binations of solution, containing acetone, acetone-bisulphite 
compound and hydroquinone, were tried as developers, but 
no image was obtained on a fully exposed plate after 20 
minutes. On the other hand, two halves of an exposed 
plate were developed in baths each containing one part of 
hydroquinone, one part of ucetone-bisulphite compound, and 
eight parts of acetoue to 100 parts of water. To one of 
these solutions O'5 part of anhydrous sodium sulphite was 
added with the result that an image appeared in 15 minutes, 
while the other bath gave no result after 20 minutes. 

The authors also refer to the action of trioxymethylene 
as being analogous to that of acetone, as was pointed out in 
a previous communication (see this Journal, 1903, 31S), in 
which it was shown that trioxymethylene hinders the 
extraction of hydroquinone from aqueous solutions by ether. 

—T. F. B. 

English Patents. 

Actinometer and Exposure Meter, also a Machine for 

Manufacturing the same, and Testing Photographic 
i Plates, Papers and the like. G. W. Powell, Manchester. 

Eng. Pat. 5628, March 7, 1902. 

The actinometer consists of an ordinary dry-plate or film 
containing a duplicated series . «f densities; this is formed 
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by exposing th« plate to a aerie* of eight geometrically 
related light icten*)tie* parallel to ita vertical edge*, and 
then to the came eerie* of light intentitiee parallel to it* 
horiiontal edge*. Thie plat*, when developed, will contain 
(if 8 light intensities are used) 04 partitions and 38 
different densities ranging from 1 to 138 in intensity. 

By thie apparatus a double series of densities is obtained 
at each exposure, thus affording a means for comparing 
processes, papers, &c. 

A machine for producing the actinometer is also de¬ 
scribed.—T. F. B. 

Photography in Natural Colours. E. H. Clarke, London. 

Eng. Pat. 9181, April 21 , 1903. 

Thk paper or other material to be printed on (which must 
not be smooth) is mounted on glass by, for inatunce, 
collodion solution, and varnished with a material unaffected 
by aniline dyestuff solutions. The varnished support is 
then coated with bichromated gelatin (enough chloral 
hydrate or similar substance must be used to make the 
gelatin melt at about 70° F.) Fish glue or casein may be 
substituted for gelatin. 

The support is now dried and printed behind one of the 
usual three-colour negatives. After exposure, the soluble 
colloid is washed away, preferably in a solution of the same 
colloid, and the print immersed in a dye bath containing a 
colour complementary to that of the screen through which 
the negative was taken. When the print has absorbed 
sufficient dye, it is rinsed, dried, and varnished. It is then 
re-coated with bichromated gelatin, the Becond negative 
placed in register upon it, and printing and subsequent 
processes carried out as before, the treatment being repeated 
for the third negative. 

A method is also described for determining the depth to 
which dyeing mnst be carried in each operation, to avoid 
the necessity for a fourth printing and dyeing in any 
of the colours.—T. F. B. 

United States Patents. 

Photographic Emulsion, ami Process of making same. 
H. Liittke, Hamburg. U.S. Pat. 722,338, March 10, 
1903. 

Goto sulphate is added to a silver emulsion, in which from 
30 to 50 per cent, of the total amount of silver in the 
emulsion is combined with chlorine.—T. F. 11. 

Films on Plate Glass or other Transparent liodics ; 

Production of - . . 1 . K. Reynolds and G. It. Grubh, 

Dublin. U.S. Pat. 722,901, March 17, 1903. 

See Kng. Pat. 4420 of 1901; this Journal, 1902, 306.| 

—T. F. B. 

Photographic. Film. W. H. Smalley, London. U.S. Pat. 
723,054, March 17, 1903. 

A Scitokt is first supplied with a layer of sensitised 
gelatin, and on this is placed a thin covering layer of 
transparent, non-sensiiised, hardened gelatin, or the film of 
sensitised gelatin may be enclosed between two thin pro¬ 
tecting layers of transparent, non-sensitised, hardened 
gelatin.—T. F. B. 

Printing Surfaces; Method of Producing -. O. Forster, 

London, Assignor to Universal Chromephoto Engraving 
Company, New York. U.S. Pat. 723,198, March 17, 
1908. ’ 

Phinting surface* are produced on lithographers’ stones 
or metal plates by coating the base with “ a sensitized film 
containing salts which, when the film is dry, crystallise out 
to form a fine even snrfaee grain or stipple.” A picture is 
printed on this surface through a negative, and the whole 
washed, inked, and etched. —T. F. B. 


U.S.A. The Abel test is too much influenced bv various 
conditions to he considered reliable. The aloe-iodide stareh 
mollification la more sensitive than the Abel test, and has 
all the weak point* of the latter. Guttmann’i diphenyl- 
amine teat (this Journal, 1897, 283—290) is stated to give 
unsatisfactory results. Hoitsema’a test (this Journal, 1899, 
857) is too sensitive, and the reaction may be maaked. 
The explosion test, which consists in gradually heating 
0-1 grm. of the sample in a strong test-tula* on an oil-bath 
until explosion occur;, can only he regarded as a rough 
guide to stability, but is of some value in conjunction with 
other tests. The Thomas test (this Journal, 1398, 1180) is 
stated by Aspimvall (this Journal, 1902, 087) to bo open 
to ihe objection that the length of time required to obtain 
definite results is too great. The 185°, or German test, is 
regarded by the author as one of the best of the stability 
tests. The Vieille tost (this Journal, 1902, 088) suffers 
from the defects :—(l) Only acid products of decompo¬ 
sition are shown. ( 2 ) It is praotically impossible to get 
all the Vieille bottles equally tightly closed, and conse¬ 
quently the pressure varies in different experiments. ( 8 ) 
Varying results an* obtained, unless the. litmus papers be 
uniform. The Will icst (this Journal, 1901, 009—617 i 
1902, 1470, 1554, 1555) gives unsatisfactory results, the 
defective features being as follows:—( 1 ) The temperature 
of 135° O. is too high for stability testing purposes. (2) 
The decomposition is measured only by the nitrogen 
evolved. (3) It is not very clear where the line is to be 
drawn between a stable and an unstable product. ( 4 ) 
Since in the test the amount of unchanged material is 
constantly decreasing, it does not scorn [probable that, even 
with a perfect product, equal amounts of nitrogen would 
be evolved in equal intervals of time. (5) It is practically 
impossible to get carbon dioxide free from air, and as it is 
exceedingly difficult to pass the gas tbrougli the apparatus 
at a uniform rate, its air-content gives rise to serious errors. 
If the carbon dioxide be passed too quickly, it is not 
sufficiently heated in the preheating coil before it comes in 
contact with the sample, and it also may not ho completely 
absorbed by the caustic soda; if it be passed too slowly, 
the gases of decomposition are not carried away fait 
enough,and this may affect the course of the decomposition. 
(0) Quite unstable products are liable to explode. 

At the Frankford Arsenal all nitrocelluloses and nitro¬ 
cellulose powders are examined by the Aliel test, the 
explosion test, the 135° C. test, and the Vieille test, and it 
is stated that a careful application of these four tests allow* 
of the detection of an unstable product.—A. S. 

Phosphorus Sesquisulphide. if. Mai and F. Schaffer. 

Ber., 36, [5], 870. 

Tiik. sesqnisulphidc of phosphorus, I’ 4 S„ made by heating 
red phosphorus and sulphur together in an inert atmosphere, 
is now extensively used as a substitute for yellow phosphorus 
in the manufacture of matches. In examining it for yellow 
phosphorus, from which it must l>e free, Mitscherlieh’s 
method is generally used. The author shows, however, 
that even perfectly pure phosphorus sesquisulphide will, 
when steam-distilled, give off' a small sublimate,which smells 
somewhat like phosphorus, and glows in the dark at 
temperatures above 40° C., although the glow i* different 
from that of yellow phosphorus. He also shows that if 
pure phosphorus sesquisulphide is heated to boiling in an 
atmosphere of carbon dioxide, a small quantity of free 
yellow phosphorus is formed, and that consequently, if the 
sulphide is heated too strongly (above 340° G.) in the 
process of manufacture, it will contain some yellow 
phosphorus.—A. G. L. 

Phosphorus; Investigations on -. R. Schenck. 

V 11., page 494. 


xxn -EXPLOSIVES, MATCHES, Etc. 

Nitrocellulose and Nitrocellulose Powders; Stability Tests 

M -• A. P. Spy. J. Franklin Inat., 1908, 166, 

[ 8 ], 161 — 180 . ’ ’ 

Tna author gives a review of the more important stability 
taett, especially those used at the Frankford Arsenal, 


English Patents. 

Smokeless Powder Grains; Improvements in - , and in 

Cartridges and Charges especially adapted for use in 
Large Guns. H. Maxim, Brooklyn, U.S.A. Kng. VpL 
9480, April 24, 1902. 

The rods of smokeless powder have longitudinal perform* 
tione extending through their whole length, and alto later* 
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venti connected with the same. The perforations facilitate 
the ignition of the charge, while the vents allow of the 
escape of the products of combustion, thus preventing 
disruption of the grain. The rods have also transverse 
indentations so arranged as to leave equal burning thick- ■ 
nesses between perforations, vents, and indentations. In a 
charge the rods are arranged about a core of quick-burning 
powder. See also Kng. Pat. 0481 of 1902 ; this Journal, 
1903, 441_G. \V. Mel). 

Matches and Striking Compositions; Manufacture, of -, 1 

and Substances and Processes employed therein. F. Bale, 
Droitwich, Worcestershire, ling. Pat. 10,655, May 0, 
1902. 

Ip naphthalene and phosphorus are brought together in 
presence of water at 80 3 C., a phosphide is formed, and this 
compound is used in the paste instead of phosphorus. The 
following composition is given as an example :—Potassium 
chlorate (53), manganese dioxide (15), naphthalene tetra- 
phosphide (20), glue (35), water (43). Other hydrocarbons 
of this series may also he used.—G. W. Mcl). 

United States Patents. 

Explosives, Celluloid or the like; Manufacture of -. 

R. Robertson and W. Rintoul, Waltham Abbey, England. 
U.S. Pat. 723,311, March 24, 1903. 

See Kng. Pat. 25,994, 1901 ; this Journal, 1903. 411. 

—G. W. McD. 

Shrapnel Shells, Ac.: Smoke-yencratnr for - . C. V. 

Schou, Copenhagen. U.S. Pat. 723,737, March 24, 1903. 
The composition consists of sublimated zinc (05 parts) and 
flowers of sulphur (32 parts).—G. W. Mel). 

XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC—QUANT1TA TIVE. 

Pigments derived from "Radix Anchusa Tinctoria,’’ and 
their Use as Indicators. A. Gawalowski. Zeits. anal. 
Chem., 1903, 42, [2], 108—109. 

ALKANNA-Red obtained from radix anchtisa tinctoria 
by extraction with a mixture of alcohol and ether, is 
turned indigo-blue by alkalis aud violet-blue by ammonia. 
It has the empirical formula, (' :tt )llj,0,, and is a very 
sensitive indicator. Anehusa-red, extracted from the root 
by means of benzene, has the formula, OjqIIsjO;, is chauged 
by ammonia into a violet-green colour, and by other alkalis 
into a sap-green. Alkanna-green, C :l4 lI 44 O a , is obtained 
by exposing alkanna-red to the action of light in the 
presence of alcohol, the action being, in part, due to other 
extractives from the root. These two latter pigments, 
anohusa-red and alkanna-green, are useless as indicators. 

— W. P. S. 

Organic Matter [Determination of Arsenic ] j Decomposi¬ 
tion of -, by Caro’s Acid. N. Tarugi. Gaz, chim. 

ital., 32, [2], 380—382. Chem. Centr., 1903, 1, [11], 
668 . 

In order to avoid loss caused by the formation of volatile 
compounds in the destruction of organic matter previous 
to the determination of arsenic, the author recommends the 
use of per salts. For example, the organic substance is 
allowed to stand in coutact with powdered potassium per- 
carbouate and a few c.c. of water, for 12 hours, and the 
mixture then boiled for about one hour in a large dish, 
after, if necessary, a further addition of perearbonate. In 
this way arsenic compounds are oxidised to arseniates, 
whilst no loss by volatilisation occurs. After cooling, the 
supernatant liquid is decanted off, and the residue treated 
with a mixture of concentrated sulphuric acid and solid 
ammonium persulphate (Caro’s acid). The mixture is 
heated till it is converted into a clear liquid, and further 
small quantities of ammonium permnphate are added till 
the solution is completely decolorised. The alkaline solu¬ 
tion obtained previously, is evaporated to dryness, and to 
the residue is gradually added the acid solution of the 
completely decomposed organic mutter. The quantities 


recommended are equal parts of organic substance and 
perearbonate, and about halt the amount of water, also 
five parts (reckoned on the organic substance) of pure 
concentrated sulphuric acid aud a [similar amount of 
ammonium persulphate. In a trial determination the 
author found 99'4 per cent, of the amount of arsenic taken. 

—A. S. 

Metals ; Influence of the Nature of the Cathode on the 

Quantitatice Separation of -, by Electrolysis. A. 

Hollard. Bull. Soc. Chim., 1903, 29, [ 6 J, 217-221. 

In electrolytic analysis, metals may be divided into two 
classes, according as to whether they can or cannot bo 
deposited on the cathode in strongly acid solution. Those 
which cannot he deposited are those which require, to 
cover the cathode, a higher tension than that at which 
hydrogen commences to be evolved. Nernst and Wils- 
more (Zeits. f. Elektrochem., Nov. 8 , 1900,) have drawn 
up a table showing the tensions of polarisation of various 
metals as compared with that of hydrogen. From this it 
appears that zinc, cadmium, iron, cobalt, nickel, tin, and 
lead earinot be deposited on the cathode. Iu analysis, 
however, these results are different, since platinum is the 
usual cathode used, aud the tension of hydrogen varies 
with the metal used as a cathode. F’rom this the author 
sees the possibility, by varying the nature of the cathode, 
of separating metals from one another by clioosiug a 
cathode such that the tension of hydrogen for that par¬ 
ticular one lies between the tensions of hydrogen for the 
metals to he separated. 

Caspari lias drawn up a table showing the tensions of 
hydrogen for many different cathode metals (Zeits. phys. 
Chem., 1899, 30, 89). In choosing the metal for cathode, 
the author points out that as soon as it gets covered with 
the metal under examination the nature of the cathode is 
changed, aud it behaves as a cathode of the metal with 
which it is coated, so that this metal must also have a 
lower polarisatiou tension than that of hydrogen referred 
to the metal. The authors have found this method suc¬ 
cessful iu separating zinc and cadmium by using cadmium 
or tin cathodes iu acid baths, l’latinam cathodes brought 
about no separation. The cathodes consisted of platinum 
foil coated with cadmium nud tin respectively.—T. F. B. 

Zinc i Electrolytic Separation and Determination of -•• 

A. Hollard. Bull. Soc. Chim., 29, [7], 266—269. 

Two methods are given. I. Double cyanide of zinc and 
potassium with great excess of soda. To the solution of zino 
sulphate containing a slight excess of acid, sodium hydroxide 
is added till alkaline, then 15 to 80 c.e. of the same solu¬ 
tion (density 1 ' 12 ), and 10 c.c. of 20 per cent, potassium 
cyanide solution, the whole being made up to 300 c.c. A 
current of 0-1 ampere is used, with the author’s electrodes, 
the gauze cathode having been previously coated elcctro- 
lytically with copper. The deposit is of a fine bluish white 
colour, and can be obtained of considerable thickness —1 grrn. 
is easily deposited. Zinc is completely separatee! from 
aluminium by this method. Iron, if present, is precipitated 
by the soda. The precipitate is allowed to settle to the 
bottom, the anode pluuged into it, and all the zinc in solu¬ 
tion deposited. Then the cathode is taken out, the liquid 
filtered from the precipitate, the latter dissolved in as little 
sulphuric acid as necessary, and re-precipitated by soda. 
The original filtrate is now added to this, the electrodes are 
inserted after the precipitate has settled, and the sine dis¬ 
solved from the iron precipitate deposited over that already 
on the cathode. Zinc cannot be separated from nickel by 
this process. 2 . Sulphate of zinc with salts of grganie 
acids and a slight excess of acetic acid. This method can¬ 
not be used in presence of iron ; the latter deposits on the 
cathode iu a state of oxidation or of saline combination not 
jet determined. Nor can aluminium be thus separated from 
line; alumina is precipitated by the reagents and carries 
some zinc with it. (Compare this Journal, 1897, 763.) 

—J. T. I). 

Antimony ; Electrolytic Separation and Determination of 

-. A. Hollard. Bull. Soc. Chim. 29, [7], 282—265. 

The author has already objected to Classen’s method of 
depositing antimony from the solution of the sulphide iu 
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concentrated sodium sulplthydrate solntioo, thst the sodium 
compound dissolves perceptible quantities of copper sul¬ 
phide. if present, and the copper becomes deposited with the 

antimony. He now finds that the conversion of the copper 
into complex cyauo-cupric ions by the addition of potassium 
cyanide completely overcomes this difficulty. .Che addition 
of the cyanide at the same time lessens the solvent effeot 
on the antimony of the polysulphides formed at the anode, 
noted by Ost and Klapproth, and renders unnecessary the 
porous diaphragm employed by those authors. The details 
of the author's method are as follows :—Dissolve the anti¬ 
mony (as sulphide, or as oxide rendered slightly alkaline by 
soda) in a mixture of 200 c.c. of sodium sulphhydratc of 
density 1220 to 1-325 and 40 c.c. of 20 per cent, potassium 
cyanide solution. I'lungc the electrodes (see this Journal, 
1900, 562, but the cathode is preferably ot gauze, not of 
foil) completely into the solution, and electrolyse with a 
current of 01 ampere. Tin in quantities below 1 grin., and 
copper in quantities below 0*05 grot., do not interfere ; nor 
does arsenic, provided it be present in the arsenic condition. 

—J. T. D. 

i’ersulphates ; Contribution to the Study of—. [ Deter¬ 
mination of), N. Tarugi. VII., page 493. 


ORGANIC-QUA LIT A TIVE. 

Sitosterol, A possible Test for Maize Oil. A. If. Gill aud 

C. G. Tufts. J. Atuer. Chem. iSoe., 1903, 25, [3], 

254—250. 

The fact that maize oil contains sitosterol (see under XII., 
page 501), whilst cotton-seed oil contains phytcsterol, is 
suggested as the basis of a method for detecting maizo oil in 
cotton-seed oil. As phytosterol acetate is somewhat more 
soluble in alcohol than sitosterol acetate, experiments were 
matte to determine the possibility of recrystallising the mixed 
acetates so as to obtain a portion with the same melting point 
as sitosterol acetate. Pure cotton-seed oil and mixtures of 
cotton-seed oil with 10 and 20 per cent, of maize oil were 
saponified with alcoholic potassium hydroxide, the dry soap, 
left on evaporation, dissolved in 10—50 c.c. of water, and the 
solution extracted with 75 c.c. of ether and 3 c.c. of alcohol. 
The extracts, after beiDg washed with water and evaporated, 
gave the following amounts of residuePure cotton-seed 
oil, 0 095 per cent.; mixture with 10 per cent, of maize 
oil, O’ 12 per cent.; and mixture with 20 per cent, of maize 
oil, 0 • 1 G4 per cent. In euch ease 50 grms. of the original 
oils were taken. 

The crystals were boiled for an hour with an excess of 
acetic anhydride in a beaker covered with a watch-glasa 
containing a little water, after which the excess of acetic 
anhydride was evaporated and the acetates recrystallised 
from dilute alcohol. After the sixth and subsequent re- 
crystallisatious, the melting points of the crystals dried at 
100 ° C. were as follows:—Pure cotton-seed oil, 120 °— 
121° C.; 10 per cent, of maize oil, 121 '5 '— 1 22• 5’ C. ; 
and 20 per cent, of maize oil, 124°—125° C. By dissolving 
these acetates ia just sufficient hot 95 per cent, alcohol, and 
cooling the solution, the melting point of the crystals from 
the 20 per cent, mixture was raised to 126°—127° C., 
whilst that of the acetate from the 10 per cent, mixture 
remained unchanged. 

The crystals deposited by slowly cooling the solution in 
95 per cent, alcohol, were transparent flat needles In the 
case of pure cotton-seed oil and in the mixture containing 
10 per cent, of maize oil, whilst the 20 per cent, mixture 
yielded crystals which, in addition to these needles, alto 
contained opaqne, white granular forms. 

In the authors’ opinion this teat is capable of detecting 
the addition of 10 per cent, of an oil containing sitosterol to 
a phytosterol oil. 

Since B&mer and Winter have prepared acetates melting 
at 128° C. and higher from linseed, rape-seed, and sesamd 
oil, the authors point out that sitosterol is also probably 
present in these and other nils, and that therefore the teat 
can only be regarded as conclusive of the presence of maize 
oil when the absence of other oils is assort’d by the usual 
physical and chemical determinations, — C. A. M. 


j Morphine / Mew Reactions for the Detection of ——. C. 
j Iteiehard. Zeits. anal. Chem., 1903, 42, [9], 95—100. 

Concentrated sulphurio acid ia added, drop by drop, to a 
1 per cent, solution of ammonium metavanudate until the 
yellow coloration at first formed, disappears. On adding 
| morphine, preferably in the solid state, und warming, a 
bright green coloration is produced. With more dilute 
solutions, a bluish-green colour is obtained. The coloration 
is very stable. An acidified solution of sodium tungstate 
(0 1 per cent.) gives, with morphine, a violet coloration, 

I which disappears after a time, whilst tungstic acid is 
deposited. Si l onger solutions give no coloration. By dis¬ 
solving titanic acid in concentrated sulphuric acid, cooling, 
j und adding a morphine salt, a black colorai ion is produced 
I at the points of contact. On shaking, the colour changes 
to blood-red. Mo water must be present, othersiso the 
coloration fails to appear.—W. P. S. 

ORGANIC—QUANTITATIVE. 

a- an d B-Elhylnaphthylamines ; Determination of ——. 

; W. Vaubel. Chem.-Zeit., 1903, 27, [24 j, 278—279. 

Foil determining the content of a- or 0-elhylnnphthylamino 
in the corresponding commercial product, the following 
methods give good results: — 

( 1 ) a-Ethylnaphtln/tamine .—Three grms. of the sample 
j are dissolved in glacial acetic acid, and potassium bromide 
i and sulphuric acid added to the liquid ; the whito sulphate 
which separates out docs not interfere with the reaction, 
j Standard potassium bromatc solution is then run in until 
: the colour of the bromine formed, persists. The bromine 
! acts partly as a substituent and partly ns an oxidising agent, 
I the total reaction being expressed by the equation— 

2C„|H J .NHC J II S + UllrO, + 5I(Hr - 
NllCjHj.C,,,!!,;: C,„H 4 Br.NHC 5 II s +511 Itr+ 311,0. 

j ( 2 ) B-Ethylnaphlhylaminc .—In this case the course of the 
j action is different; no sulphate is deposited, and the total 
reaction is expressed by the equations— 

j HBrO, + 511 Hr = :iBr 2 + SILO, and 2C 1 „11 : NTIC,H, + 4Br, 
~ NHCjlVCjX.CJLBr,.NlirC,H 5 + 5HBr. 

—T. H. P. 

Glycerin; Determination and Oryanie. Analysis of very 

Small Quantities of ——. M. Jiicloux. Bill. Soc. Chim. 

1903,29, [ 6 ], 213—249. 

The author proposes to estimate minute quantities of 
glycerin by the same method as he used for estimating 
methyl alcohol, formaldehyde, and formic acid. (See this 
Journal, 1897, 941.) 

The method consists of titrating a mixture of 5 c.c. of 
the liquid containing glycerin (not more than 1 grm. per 
litre) and 5 to 7 c.c. of concentrated sulphuric acid (1'84 
j sp. gr.) with a solution of potassium bichromate (crystal¬ 
lised) containing 19 grms. per litre. The solution is heated 
strongly between each addition of bichromate, which is 
added till the blue-green colour changes to a permanent 
yellowish-green. The number of c.c. of bichromate solu¬ 
tion used, divided by 2 , 000 , gives tho glycerin content in 
grms. per c.c. 

The method may be checked by estimating the amount of 
carbon dioxide evolved in the oxidation. This consists in 
adding the mixture of glycerin solution und bichromate (the 
quantity of which is determined by titration as above) to 
10 c.c. or more of concentrated sulphuric acid in a closed 
tube from which the air has been removed. The substances 
are mixed intimately by inclining the tube several times. 
The reaction is finished by immersing the tube in an oil-bath 
heated to 140° C. 

The gases are now withdrawn by means of a mercury 
pnmp, and passed into a graduated vessel. Readings taken 
before and after the introduction of a piece of eaustio 
potash, show, by difference, tho amount of carbon dioxide 
produced. 

These two methods gave, in the author’s hands, very 
concordant results.—T. P. B. 
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Glycerin / Volatilisation of - , in Steam, M. Nicloux. 

Hall. Soo. Chim., 29, [7], 288—285. 

Fob the volatilisation of glycerin the author uses steam at 
100° C. in tbe vacuum of the mercury pump. Tlw steam is 
generated in a flask of 1,500 c.c. capacity, provided with a 
tube once bent to deliver the steam, and one twice bent, 
dipping into mercury, to serve as manometer and safety- 
tube. The liquid is introduced into a 250 c.c. flask, provided 
with a drawn-out elbow tube reaching nearly to tlie bottom, 
to connect with tbe steam-supply, a capillary tube bent to an 
acute angle, and furnished with a thick rubber connexion 
and pinch-cock, for the introduction of the liquid, and a 
swan-neck tube connected by rubber-tube and pinch-cock 
with tbe condenser. The condenser is in turn connected 
with the pump. The end of tbe operation is ascertained by 
collecting separately 5 c.c., adding O' 1 c.c. of potassium 
bichromate solution (9'5 grins, per litre) and a little sul¬ 
phuric acid | tbe persistence of the yellow colour shows tbe 
absence of glycerin. The collected distillates are concentrated 
by evaporation in a flask (which involves no loss of glycerin), 
and the glycerin is determined by the author's method. (See 
preceding abstract.)—J. T. D. 

Vanillin j Determination of -, in Vanillas. A. Moulin, 

Bull. Soc. Chim., 29, [7], 278— 280 . 

A coLOltXMKTBtO method, depending on the conversion by 
fuming nitric acid of the :C s H,OOH, group in vanillin 
into methyl picrate. A colorimetric scale is prepared 
by dissolving 0 ‘S grm. of vauilliu in 20 c.c. of a mixture 
of 100 c.c. of acetic acid and 20 c.c. of sulphuric acid, 
adding a few crystals of potassium nitrate, worming for 
an hour on the water-bath at 60° C!., and allowing to stand 
12 hours. The liquid is then poured into a measuring 
tube, and made up, with the washings of the vessel and 
with water, to 100 c.c. Portions of 2 , 4, 6 , &c. c.c. of 
this, corresponding to 1 , 2 , I), &c., centigrams of vanillin, arc 
made up to 100 c.c., and form a comparison scule. To test 
a parcel of vanilla, u sample of 3 to 6 grins, is drawn from 
it, broken up finely, introduced into a stoppered flask, and 
exhausted with ether (150 to 200 c.c., in fractions of 
50—60 c.o. at a time). The ethereal solution is decolorised 
by 10 grms. of unimal charcoal, filtered, the charcoal 
washed with ether, and the filtrate and washings evaporated. 
Tbe residue is dissolved on the warm water-bath in 20 c.c. 
of th.e sulphuric-acetic acid mixture, potassium nitrate added, 
and after warming and standing, the liquid and washings 
are made up in a measuring cylinder to about 75 c.c. The 
resinous precipitate that forms, is filtered off, and the 
filtrate and washings made up to 100 c.c. Uy comparison 
with the standard scale the amount of vanillin present is 
determined. Many trials, with known quantities of vanillin 
alone and mixed with other substances, as also comparisons 
of this and of the gravimetric method with vanilla samples, 
have shown that the method is accurate.—J. T. D. 

Cqffe'ine and Theobromine ; Separation and Determination 

of —. H. Brunner and H. Leins. Zeits. anal, ('horn., 

1903.42, [2], 117-118. 

Thu substance, such as coffee, kola, cocoa, or mate, is boiled 
for 30 minutes, with 500 c.c. of water, under a reflux con¬ 
denser, The solution is then precipitated with freshly- 
prepared lead hydroxide, until colourless, heated again to 
boiling for 15 minutes, and filtered. The residue is washed 
twice with 500 e.c, of water, the filtrate and washings being 
reduced, by evaporation, to a volume of 500 c.c. Carbon 
dioxide is led through the boiling solution, the precipitated 
lead carbonate is filtered off, and the filtrate evaporated on 
the water-bath, after adding somo quartz-sand. The residue 
obtained, is extracted for eight hours with ether in a Soxhlet 
apparatus. After distilling off the ether, the residue is boiled 
out three times with 50 c.c. of water, and filtered, when 
cooled to 50° C. On evaporating ani drying at 80° (J., the 
two alkaloids are obtained as a wniffnish-free product. 

Separation. —The mixed alkaloids are dissolved in hot 
water, precipitated with silver nitrate, the precipitate re- 
dissolved in 2—3 c.c. of ammonia,, and the solution warmed 
to expel the latter, dost and a strong light being avoided. 


After cooling to 30° C., the precipitated silver-theobromine 
is collected on a weighed filter, washed, and dried at 
100° C. Hie substance has the formula C ; H 7 AgN,0 5 . 

The filtrate is treated with sodium chloride, filtered, and 
evaporated on the water-bath. The caffeine is extracted 
from the residue with ether, tbe latter is evaporated, and 
the alkaloid dried at 100° C., and weighed.—W. P.' 8 . 

Glyeuronic Acid; Determining -. D. J. Nablus. 

Dissert. St. Petersburg, 1903. Biochem. Centralbl., 1908, 

1, [7], 258. 

The best method of isolatiug glycnronic acid is in the form 
of its normal salt, whilst the basic salt has not been found 
suitable. The author also condemns the use of p-bromo- 
phenyl-hydrazine as a reagent. Glyeuronic acid forms a 
characteristic osazone (m. pt. 190°—192° C.) with phenyl- 
hydrazine hydrochloride, which gives a suitable means of 
identifying the acid. Other reactions can only be regarded 
as affording confirmatory evidence. —C. A. M. 


XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Colloidal Silver; Preparation of -. D&nlos and 

A. Cothereau. Bull. gou. de Therap., 145, 57. 
ilioehem. Centralbl., 1903,1, [7], 261. 

A solution of 100 grms. of citric acid is treated with 
ammonia until just alkaline to phenolphthalein, and is then 
diluted to 500 c.c., and mixed with 500 c.c. of a solution of 
186 grins, of ferrous ammonium sulphate ; the whole is then 
diluted with about 1 ] litres of water. It is then treated 
with 100 c.c. of a 20 per cent, solution of silver nitrate, added 
little by little with continual shaking, and the resulting 
brown precipitate transferred to a filter, washed us rapidly 
as possible with a little water, and dried in vacuo over sul¬ 
phuric acid, or in an oven at 50° C. The product, which 
resembles the German collargol, contains 97 per cent, of 
silver, with traces of iron and citric acid, aud is completely 
soluble in water, aud non-dialysable.—C. A. M. 

Contact-Catalysis; A Periodic -. G. Bredig and 

J. Weinmayr. ZeitB. physik. Chem., 42, 601—Oil. 
Chem. Centr., 1903,1, [12], 685. 

If mercury be introduced into a solution of hydrogen 
peroxide, the latter is decomposed and oxygen is evolved. 
The evolution of gas is periodically stronger and weaker ; 
for example, in one experiment the amounts of hydro¬ 
gen peroxide decomposed in successive periods of 10 
minutes, wore 0-24, 0 - 55, 0-33, 0-84, 0-18, 1-05, 0'17, 
0-83. In the purest 10 per cent, hydrogen peroxide, the 
mercury becomes covered with a glistening, golden-bronze- 
coloured film, and the evolution of gas begins. Suddenly 
the evolution of gas ceases, then begins again, and so on, 
till finally the reaction proceeds uniformly to the end ; the 
mercury is then found to be covered with a precipitate, 
probably of mercurous oxide. The periodicity is prevented 
by alkalis, sodium sulphate, potassium nitrate, potassium 
chlorate, and sodium carbonate, which cause a violent 
evolution of gas; and by acids, potassium chloride, and 
potassium bromide, in presence of which the evolution of 
gas is weaker.—A. S. 

Dextrose; Compound of -, with Aluminium Hydroxide. 

A. C. Chapman. IToc. Chem. Soc., 19, [263], 74. 

The author has obtained a compound of dextrose with 
i aluminium hydroxide by the following process:— 

To a solution of 8 grms. of pure anhydrous aluminium 
j chloride in about 1,500 c.c. of 90 per cent, alcohol, powdered 
dextrose was added until it no longer dissolved, after allow* 
j ing the mixture to remain some time in a Warm place. The 
white, gelatinous precipitate immediately produced by 
: adding aqueous ammonia in slight excess to the filtered 
solution, was oollected, washed with 99..per cent, elaohol, 
and dried until of constant weight in an exhausted 
desiccator over sulphuric acid.. It was not found possible 
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by repeated wwbioff to remote the leat trace of chlorine, 
a email quantity inTariablj remaining, apparently in the 
form of a basic chloride. 

It appears probable that the white, flocculent precipitate 
is a compound of 3 mols. of dextrose with 5 inois. of 
ntuminium hydroxide [ 8 C»H|j 0 6 , 5Al|(OH) # ], and that this 
compound, wheu dried in an exhausted desiccator over 
sulphuric acid, loses approximately 4 mots, of water. 

This aluminium compound is a white, amorphous sub- 
stance, insoluble in water and alcohol, but dissolving in 
dilute acids. It differs from the similar compounds of 
dextrose with the oxides of iron and chromium in being 
insoluble in water when freshly precipitated ; with boiling 
water, it undergoes partial decomposition into aluminium 
oxide and dextrose. On drying for some hours at Kki° C., 
the substance lost 13 per cent, of its weight and acquired a 
pale yellow colour, but did not char appreciably at this 
temperature; it burned with extreme readiness when 
heated more strongly, yielding a mixture of the metallic 
oxide mixed with carbon, the final residue after prolonged 
ignition consisting of aluminium oxide. 


£rt» Books. 

Minks and Quarries. General Hr.roar and Statistics 
kok 1901. I’art IV. Human, Colonial, and 
Foreign Statistics. [<‘d. 1506.] Price Is. 7<l. 

This return, which is compiled annually in the Home 
Office, contains statistics and general information in regard 
to the mineral output of various foreign countries and 
liritish possessions, the figures given being brought down 
in most cases to the year 1901. It appears from the 
statistics contained in the report that the number of persons 
engaged in mining and quarrying at home and abroad 
exeeeds 4,500,000, ol whom, roughly speaking, one-fifth are 
employed in the United Kingdom and one-third in the 
British Empire. The total amount of coal produced in the 
world amounted in 1901 to 789,000,000 metric tons, of 
wl ,irh the United States yielded rather more than one-third 
and the British Empire rather less than that proportion. 
The quantity of iron produced in 1901 amounted to over 
39,000,000 metric tons, to which total the United States 
contributed 16,000,000 metric tons, the British Empire 
4,800,000, and Germany about 4,361,000 tons. 

Die Ei.ektrociikmie end die 'Metalluroie der fur 
die Ei.ektrouhkmie wichtkjen Metalle aup ue it 
Industrie- und Gkwerue-Ausstei.lunu in Dussel- 
dorf, 1902. Von H. Danneel, Ph.D. Vcrlag von 
Wilhelm Knapp, Halle a. S. 1903. Price M. 6. 

Quarto volume, practically reprint of Reports from the 
“ Zeitsclirij't far Elektrochemie.” It contains 81 pages of 
subject-matter, with 66 illustrations, followed by an alpha¬ 
betical index of subjects and names. The following 
subjects are treated of; — A. Introduction. Minerals. 
Working up. Coat nsed. Ores. Smelting, &c. B. In¬ 
struction and Scientific Apparatus. C. Preparation of 
Ores. L). Ores worked up and Metals won. E. Prepara¬ 
tion of Metals and Employment of same. E. Miscellaneous. 
Colours. luorganic Chemicals. Artificial Carbons and 
Lamps. 

Das Neok Institut fur Metali.huttenwkbbn und 
Ei.ektromktai.lukuie an deb Kontolichen Tech- 
nischkn Hochschuljs xu Aachen. Dr. W. Bohchkrs, 
Professor fiir Metallhfltusnknnde und Elektrometaliurgie. 
Abschnitt: Elektrische Messinstrumente. Bettfbettet 
von Dr. H. Danneel. Verlag von Wilhelm Knspp, 
Halle a. S. 1903. Price M. 6. \ 

Quarto volume, like the preceding, descriptive oi the Kew 
Institute for Practical Metallorgie and Electrometallurgy in 
the Royal Technical .High School of Aachen aud its Tamms 
departments. Sixty-one pages of sutject-niattept irijji 89 
illustrations, describing, models ud apparatus, Ac. ' 


’ Notes on Metallurgical Analtsis, Arranged for 
Students In Metallurgical Chemistry. Selected Methods 
I for the Analysis of Iron and Steel and of die Materials 
I used in their Manufacture, including the Analysis of 
' Gases, Fuels, Water for Boiler 8upply, Ac. Togetheriwith 
| Explanatory Notes on the Manipulation and Chemistry tif 
the Various Proceases. By Nathaniel W. Lord, K.M., 
Professor of Metallurgy ami Mineralogy at the Ohio 
State University, and Consulting Chemist of the Ohio 
Geological Survey. Second Edition, re-written and 
greatly enlarged. Columbus, Ohio, U.S.A. 1909. 

1 Price $3.50, post free. 

The book contains 228 pages of subject-matter, with 17 
illustrations of apparatus, Ac. The leading suhjeots are as 
follows;—I. Obtaining and Preparing Samples for Analyaii, 
11. Analysis of Limestones. III. Determining Iron in 
Ores. IV. Determination of Phosphorus i V. of Silicon 
in Iron: VI. of Manganese i VII. of Sulphur; VIII. of 
; Carbon in Iron mid Steel; IX. of Titanium; X. of Nickel 
| in Iron and Steel; XI. of Tungsten ami Chromium in 
Steel. XII. Analysis of Furnace and Ftuo Gas. XIII. 
j Analysis of Blast Furnace Slags; XIV. of Fire Clays, 
XV. Determining Copper in Ores. XVI. Assay of Zinc 
i Ores. XVII. Analysis of Alloys of Lead, Antimony, Tin, 

| mid Copper. XVIII. Examination of Water for Boiler 
Supply. XIX. Tables, Ac. 


Cratot Report. 

I.—GENERAL. 

Mineral Production or Canada. 

Eng. and Mining J„ March 14, 1903. 

The following approximate statistics have been isaned by 
the head of the Mines Bureau of the Geological Survey. 
The quantities given are in short tom. 

The total pig-iron production amounted to 357,908 tons, 
of which it is estimated 71,665 ton* were obtained from 
Canadian ore, the remainder being imported. 

Other metals produoed were, lead 11,500 tons, nickel 
5,350 tons, and zinc 83 tons. 

j Classed as “ non-metallic ” may be noted, asbestos 81,779 
I tons, coal 7,639,255 tons, coke 506,406 tons, Felspar 7,576 
| tons, gy psum 332,045 tons, limestone 293,108 tons, baryta 
1,096 tons, ochre 4,955 tons, pyrites 35,616 tons, and salt 
; 63,056 tons. 

In addition to these, cement (natural rock) was produced 
| to the extent of 124,400 barrels, and Portland cement, 
594,594 barrels; while petroleum is reckoned at 591,485 
! barrels. 

j Lead, silver, and pig-iron (from Canadian sources) and 
; petroleum show a decreased yield and value at the same 
time, whilst copper, nickel, and pig-iron (from all sources) 
among metals, and coal, coke, cement, gypsum, and salt, 
amoug minerals, showed iucreases in quantity. 

The values of copper (metal), and asbestos, petroleum, 
and salt, ahowed decreases, whilst other minerals, notubly 
cement, coal, and coke, showed Increased values. 

The total production in 1902 is valued at 65,000,000 doll, 
against 66,700,000 dole, in 1902. 

The total metallic products show a decrease of over 15 
per cent., whilst the non-metallic group shows an increaae 
of over 20 per cent.—T. F. B. 

Chemical Industry in Russia. 

St. Petersburg Mettenger, through U.S. Com. Reps, 

Tbe feature of last year was the suspension of the import 
of chemical products and the decrease in tbeir prices, due 
to competition and improvements in manufacture. The 
t demand for mineral acids, salts, and alkali has been laresfy' 
supplied by home manufacturers, the import being confined 
to small ports and frontier towns. In addition to the 
work* at Warsaw and Moscow, a new plant, wi(h modern 
improvement*, was completed at St. Petersbtug. whieh 
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caused, during the last year, a reduction of 30 per cent, in 
the price of sulphuric acid and its by-products. 

There has been a marked increase in the amount of 
sulphur and pyrites produced and a decrease in their 
import, viz.:— 


1900. 1901. i 1902. 


! [ 1 

Tons. 1 Tons. , Tons. 

Sulphur. 17.1U8 j 15,849 1,512 

Pyrites. £3,1)81 i 00,018 60,504 


The price of sulphur and pyrites is gradually increasing, 
"while that of nitric and hydrochloric acids has dropped from 
75 and 80 kopecks (38 "6 to 41’1 cents) to 65 and 70 
kopecks (S3-fi and 36 cents) per pood (36*112 lb.). The 
price of chloride of lime decreased from 2"25 rubles (1*16 
dols.) in 1901 to 1*40 rubles (72" 1 cents) at St. Petersburg, 
1"80 rubles (67 cents) at Moscow, 1*45 rubles (74*6 cents) 
at Kiga, and 1*6 rubles (82-4 cents) at Odessa. This 
decrease was due to the erection of a new factory in 1902, 
which used the electrolytic method. A comparison of the 
figures for the import of chloride of lime in 1902 and 
1901—80,260,000 poods (1,805,040*5 tons) and 95,000 
poods (1,544*7 tons), respectively—show that the prices 
of this product in foreign markets were less than those in 
Russia, and notwithstanding the duty—1 • 15 J rubles (59*5 
cents) per pood—it was imported in large quantities, 
which import aided in decreasing the prices of the homo 
product. 

The trade in chemical products for manufacturing pur¬ 
poses shows a considerable increase of indigo and oxalic 
acid. The supply of the latter almost doubled during the 
last two years and now amounts to from 3,000 to 3,500 
poods (48 "7 to 56-4 tons) per mouth. 

Competition and cheap varieties of foreign tannin have 
reduced the price of thiH product from 35 — 36 rubles 
(1*80 dols. to 1*83 dols.) to 30—31 rubles (1*55 dols. to 
1*59 dols.) per pood. 

A plant has been -recently erected at Kiuesha, in the 
Kostroma Government, for munuftetnring benzol and 
aniline from petroleum. 

Mineral Production of Germany in 1902. 

Bd. of Trade J., April 2, 1903. 

According to an advance statement of the Imperial 
Statistical Bureau showing the mineral and metallurgical 
production of the German Empire for the year 1902, 
published in the Deulecher Reichs-Anzeiger of the 24th 
March, there was a decrease of 1 • 6 per cent, in the output 
of coal, and of 8-3 per cent, in that of lignite. 

The following table shows the quantity and value of 
other minerals and salts produced in the years 1901 and 
1908 :— 



j 1001. 

1902. 


Quantity.! 

Value. 

Quantity.! 

| Valne. 


Metric 
Tons. } 

t 

Thousand • 
Marks. ! 

Metric 

Tons. 

Thousand 

Marks. 

Iron ore . 

16,570.182 ! 

71,909 

17,903,595 

65,738 

Zinc ore. 

047,406 : 

212102 

702.504 

29,811 

Lead ore. 

158341 

14,141 

107.855 

13,436 

Copper ore. 

777.339 

24,299 

761.921 

20,431 

Silver and gold ore. 

Cobalt*, nickel, and bis- 

11,577 

1,531 

11,024 

1,384 

muth oree. 

10.470 

742 

12,433 

752 

Manganese ores.. 

56,891 

703 

49,812 

579 

Pyrites .. 

167.433 

1,142 

165,225 

1.285 

Asphalt. 

Petroleum. 

90,1« 

075 

88,374 

604 

44,006 

2,960 

40,725 

3,351 

Rock-salt... 

965,050 

4,528 

1,010,412 

4,684 

Kalnit. 

1,496.560 

HAP 

1,322,633 

19,210 

Other potasb salts...... 

| 2,036,323 

21,763 

1*962,384 

20,706 


The chief feature noticeable from the above figures is the 
Increase of 8*4 per cent, in the production of iron ore. 


The products of reduction works are stated to be as 
follows:— 


1901. 1 1902. 



Quantity. 

j Value. 

.Quantity. 

j Value. 


Metric 

Thousand 

Metric 

Thousand 


Tons. 

I Marks. 

'J’cns. 

Marks. 

Copper ingots. 

31,317 

[ 40,300 

30,591 

34,164 

Zinc. 

106.283 

| 51.787 

174,927 

01,804 

Lead, pigs, bars, Ac. .. 

123,098 | 
4,101 i 

32,233 ! 

140,331 

31,343 

Litharge. 

1.128 : 

4,197 ; 

1.C83 

Pig-iron.. 

. 7,880,087 ! 

491,774 : 

8,529,900 

455,690 


The production of refined salts, and of various salts, in 
refined or commercial form, is shown in the following 
table :— 


1901. 1902. 



Quantity. 

| Value. 

Quantity : 

| Value. 


Metric 

Thousand 

Metric 

Thousand 


Tons. 

Marks. 

Tons. 

Marks. 

Salt. 

578,751 

15,730 

572.810 

15,611 

Potassium chloride. 

291.666 

35,129 

(267,512 | 

31,5*45 

Magnesium chloride_ 

21,018 

334 

19,658 1 

310 

Glauber Nails. 

76,065 

1.968 

83.973 i 

2,174 

Potassium sulphate. 

Potassium magnesium 

37,39 1 

5,8 M 

2*,279 

4,534 

sulphate. 

15,012 j 

1.140 

18,147 

1,405 

Magnesium sulpoate.... 

46,714 ; 

637 

39,262 i 

541 

Customs Laboratories in Costa Rica. 


U.S. Cons. Reps., March 21, 1903. 

Chemical laboratories have been established at the San 
Jose and the l’uuta Arenas custom-houses, for the inspec¬ 
tion and classification of foods and drinks, drugs, medicines, 
&c. Articles entered at Port Liiuon are forwarded to San 
Jose for inspection. 

Thermometers : U.S. Customs Decision. 

March 18, 1903. 

Two classes of thermometers were considered, one com¬ 
posed of blown glass, metal, and paper, the blown glass 
being the component material of chief value, and the other 
composed of opal glass, blown glass, wood and metal, the 
opal glass being the component material of chief value. 
Duty had been assessed at 60 per cent ad valorem under 
paragraph 100 of the Tariff Act of 1897, as “ opal and other 
glass ware. ” The importers claimed them to be dutiable 
at 45 per oent ad valorem under paragraph 112, as “ manu¬ 
factures of glass or of which glass is the component 
material of chief value. ” In the light of a decision of the 
United States Court on cut glass atomisers, followed by the 
Board iu numerous cases, the action of the collector was 
overruled and the claim of the importers sustained. 

—R. W. M. 

II—FUEL, GAS, AND LIGHT. 

Mineral Deposits in Triniiuu. 

(Col. Rept. No. 882.) 

In a recently issued report for the year 1901-2, it is stated 
that 10 licenses were issued to prospectors to search for 
petroleum and coal in Trinidad. It is now becoming realised 
that, besides its pitch lake, that island probably possesses 
large deposits of coal, manjak, and asphaltic oil, and 
prospectors have recently been actively at work both on 
crown Iannis and on private property. 

Coal. —Coat has been found in several parts of the island, 
in most cases cropping out at the surface, but it is ohieflv 
lignite of a quality whioh would be unable to compete with 
the imported coal. The borings for coal undertaken by 
the Government have been so far successful as to warrant 
further trials being made under expert advice. 
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Oil .—Petroleum has been found in considerable quantities 
bv a Canadian company, who hold an extensive concession 
in the Ward of Guayaguayare. The company have spent 
very large sums of money in machinery and boring opera¬ 
tions, and it is hoped that the industry will prove a success. 

•Vania*.—Manjak, in paying quantities, has been dis. 
covered on two neighbouring estates in the Naparima 
district. 


VII.—ACIDS, ALKALIS, Etc. 

Si LfHtiK : U.S. Customs Decision. 

March 6, 1903. 

Iu two cases of sulphur imported at Portland, Oregon, 
duty had been assessed at 8 dols. a ton, as refined or 
sublimed sulphur, under paragraph 84 of the Tariff Act of 
1897. An analysis of the merchandise showed, in one case, 
no fixed mineral matter, and in the other, seven hundredths 
of one per cent. The Board held that the first lot was 
refined sulphur and dutiable as assessed, and the second lot 
crude sulphur, and free of duty, under paragraph G71. 

—K. W. M. 

Tiie Mineral Acin, Sons, and Blkaciu.nci rownisic 
M AUKET. 

K. Rauch. Chem.-Zeit., 27, [17], 185—189. 

1. Sulphuric Acid .—The general industrial depression 
affected this manufacture, but the market has been satis¬ 
factory. The increased demand from superphosphate works 
has contributed to this; for the lessened production of 
“ Thomas-meul ” has continued. The scarcity of sulphuric 
acid of the past few years no longer exists, several new 
works having been opened. Prices have lowered, and a 
downward tendency is still noticeable. Foreign competition 
is felt in this industry, for there is no import duty on 
sulphuric acid. According to Witt there were, in 1900, in 
Germany, 75 sulphuric aciil works, 58 making it as their 
main product, and 17 as a secondary product. They 
employed 3,798 men, and turned out 849,9(10 tons, worth 

2.'.982,000 murks. In 1901 the production was 856,827 
tons, and last year 864,000 tons. There are now 10 works 
using the " contact process.” Last year's imports were, 
22,205 tons, and exports, 47,666 tons. In Austria-Hungary, 
four new contact process works have been started within 
the last year or two. There is in that country un increasing 
demand, especially for the petroleum-industry, in Austria- 
Hungary and in Roumania. A common understanding has 
been arrived at among the Silesian," Austrian, and Hungarian 
works, to avoid the ruinous competition that was going on. 
In Italy only one works uses the contact process, but a 
second is projected. The Russian production steadily 
increases with the increase of naphtha works, and of the 
manufacture of mineral acids, and superphosphates. There 
is but little imported into Russia, and none exported. 
Fuming acid (30 per cent. S0 3 ) is made in a Moscow work, 
and on a small scale also in Petersburg. The latter work 
produces anhydride also. In Japan there are nine works, 
making annually 50,060 tons. Lately, considerable deposits 
of sulphur have been discovered in Central Asia, said to 
contain nine million tons. The already known Daghestan 
deposits yield about 20 per cent, of pure sulphur, while the 
Sicilian deposits only yield 14—17 per cent. The following 
table, from statistics where they are available, in other cases 
estimated from the best available data, shows the world’s 
prodnetion of sulphuric acid in 1902 :— 

Great Britain. 

United States. 

Germany. 

France. 

Austro-Hungary. 

Italy. 

Russia. 

Japan.... 

Belgium, Switterland, Scandinavia, 

Spain, and other countries. 

Total....... 


Tons. 

1 , 000,000 

1,000,000 

855,000 

700,000 

350,000 

235,000 

120,000 

60,000 

70,000 

4 , 460,000 


The total production in 1878 was estimated at 1,000,000 
tons. 

2 . Hydrochloric Acid and Sodium Sulphate. — The 
market for hydrochloric acid has been poor, no that pro¬ 
duction has been restricted. In spite of this restriction, 
prices have fallen somewhat. Things have been better in 
the sulphate market, the stocks which Usd accumulated 
during the year before, in consequence of strikes in the 
glass trade, having been disposed of. Prices, however, 
nave not risen. The difference iu price between sulphate 
and carbonate is gradually lessening, so that ths use of 
carbonate in place of sulphate for glass-making will prob¬ 
ably soon, become general, unless the cheapening of 
sulphuric Acid, through improvements in the contact 
process, or through a fall in the price of pyrites, should 
further cheapen sulpbnte. Witt gives the inland consump¬ 
tion, in 19ol, of sulphate as 266,169 tons,and of hydrochloric 
acid as 290,910 tons. In 1902 the imports were, respec¬ 
tively, 7,307 tons amt 2,449 tons j the exports 52,688 tons 
and 12,307 tons. It is interesting to note that the great 
deposit of Glauber’s salt of the Kana Bugaz Gulf, on the 
Caspian, 3,000 square versts in area and a fathom thick, 
will probably lie worked very soon. This will greatly in¬ 
fluence the import of sulphate and carbonate into Russia. 

3. Xilric Acid. —This industry lias suffered much from 
the great fluctuations in the price of nitre. In view of tho 
future exhaustion of the Chili deposits, interest attaches to 
the discovery of deposits in other purls of the globe. A 
considerable deposit, easily workable, has been found in 
Texas; and deposits exist in California, said to be from 
3 to It) ft. in thickness, and to contain from 15 to 40 per 
cent, of nitre. 

4. Soda. — Witt estimated the German production of 
1901 at 300,000 tons, and the inland consumption at 
237,671 tons, reckoned as calcined carbonate. The import 
and export figures iu tons, for 1902, are : — 

— & a ! «■*"»«. 

I 

Imports. "107*7 ISO'S j (II"3 ! WO 

Exports . POIS'D 33,lotnl 2,14*7 I 5,(i(K)"4 

The export of soda-ash shows a considerable falling eft 
from tho figure (45,967 tons) for the previous year. Iris 
difficult to forecast the influence on German industry of 
the increased foreign production of caustic soda elec- 
trolytically. 

5. bleaching Powder. —The United States take the 
greater part of the European exports of bleach —55,000 to 
60,000 tons, of which England supplies about 40,000, and 
Germany the rest. According to Wilt, the German pro¬ 
duction is about 55,000 tons, of which 20,000 are made by 
the Weldon and Deacon processes, Exports exceeded 
imports in 1902 by 29,643 tons. France produces about 
30,000 tons of bleaching powder (and 10,000 tons of 
bleaching liquors) ; Russia about 12,000 tons, 6,600 by 
the Weldon process and the rest electrolytically. The 
Russian import is steadily diminishing) in 1899 it was 
only 2,164 tons, Italy supplies itself and will soon export; 
one electrolytic work has been going for nine months, and 
another will shortly start. The United States in 1900 
made 10,979 tons, and probably made considerably more 
in 1902 ; yet for the financial year ending June 30, 1902, 
the imports were 10,000 tons more than in tho previoas 
year. After the United States, the largest customer for 
German bleach is England, who took 8,359 tons in 1902. 

—J. T. D. 

X. — METALLURGY. 

Bessemer Steel 1’hoduction in 1902 uc U.S.A. 

Eng. and Mining J., March 21, 1908. 

The American Iron snd Steel Association has collected 
complete statistics of the prodaction of Bessemer steel in 
the United States in 1902, and we give below its statement 
of the results shown. 

Ingot* and Cattingt.— The total progjjtiem of Bessemer 
steel ingots and castings in 1902 was 9)806,471 gross tons, 


r 
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against 8,718,301! tons in 1901, an inoreaae of 893,169 tona, 
or 6’8 per cent. The inoreaae In 1901 over 1900 amounted 
to 9,028,532 tona, or over 30 per cent. The prodnotion of 
1902 was the largest in onr history. The following table 
gives the production of Beaaemer steel ingots and castings 
in the last six years. Of the production last year, 10,466 
tons were steel coatings, against a production of 6,764 tons 
in 1901. The figures are In long tons:— 


1807 . 5,475,315 

1808 . 6,600,017 

1800 . 7,586,354 

.. 6,684,770 

1001 . 8,713,302 

1002 . 9,306,471 


Below is given by States the production of Bessemer j 
ingots and castings in the last two years :— 


i 


-- 

1901. 

1902. 

ChanR09. 

Pennsylvania. 

4,29:1.439 

4.379,510 

i. 

80,077 


2,101,8411 

2,528,802 

I. 

37 3 950 

Illinois. 

1.324,217 

1,443.014 

i. 

119,397 

Other States. 

940,890 

954,539 


13,739 

Total. 

8.713,302 

9,300,471 

i. 

593,169 


There was no Clapp-Griffiths works in operation in 1902, 
and only two Kobert-Bessemer plauts were active. Five 
Tropenas plants were at work, as compared with seven in 
1901. In addition one Bookwalter converter was running. 
All these works that were active were engaged in the 
production of steel castings only. 

Rails. —The production of all kinds of Bessemer steel 
rails by the producers of Bessemer steel ingots in 1902 was 
2,876,293 gross tons against a similar production in 1901 
of 2,836,273 tons, in 1900 of 2,361,921 tons, and in 1899 of 
•2,240,767 tons. The maximum production of Bessemer 
steel rails by the producers of Bessemer steel ingots was 
reached in 1902, but the increase in that year over 1901 
amounted to only 40,020 tons, or 1-4 per cent. As 
compared with 1887, 15 years ago, the increase in 1902 in 
the production of Bessemer rails amounted to only 831,474 
tons, or 40 per cent., while during the same period the 
inoreaae in the production of Bessemer iogots amounted to 
6,870,438 tons, or almost 217 per cent. The total pro¬ 
duction of rails io 1902 will iuelude rails made from open- 
hearth steel, rails rolled from purchased Bessemer blooms, 
re-rolled rails and iron rails. The total from all these 
sources in 1901 amounted to 38,366 tons. 

The United States imported, in 1902, 63,522 tons of steel 
rails Bnd exported 67,666 tons. In 1901, it exported 
518,936 tons and imported only 1905 tons. 

, Platinum in Russia. 

Eng. and Mining J., March 21, 1903. 

The production of platinum iu Russia in the year 1902 
in poods was as follows : SoeiSttS du Platine, of Paris, 159 ; 
■Count P. P. Schouvaloff, 99 ; Prince Demidoff, 53 ; Kolli, 
40 i small exploitations, 15; offered in the market, 80; 
total, 446 poods; equal to 1,306 kilos. The metal“ offered 
in the market” was really stolen, or obtained by un¬ 
authorised workers. All of this platinum was produced 
in the Ural. 

Only a small part of this metal is used in Russia. 
Nearly all of it is exported at once to London or to Hanau, 
Germany, where it is refined. 

Manganese OnE from Brazil. 

Eng. and Mining J., March 28, 1903. 

Exports in 1902 were 143,320 HlSric tons, of which a 
large part came to the United States. Compared with 1901 
the shipments have increased over 40 percent. The grade 
of this ore varies from 48 to 50 per cent, manganese, but it 
is all sold on a h**>* ° f 50 P er Mnt> 


XII.—FATS, FATTY OILS, Etc. 

Cotton-Seed Oil Indcstrt in India. 

Bd. of Trade J., April 12, 1903. 

In the annual report of the Upper India Chamber of 
Commerce there is a section relating to the possibility of 
establishing a cotton-seed oil industry in India. It has 
often been asserted that Indian cotton-seed was unsuitable 
for oil-making on a profitable basis, because of the rela¬ 
tively poor yield of oil, and the extreme tenacity with which 
the lint adheres to the capsules, rendering special machinery 
necessary, and the process over-costly. Experimental 
crushings in the United States do not support this view. One 
firm of machinery makers expressed the opinion that the 
“ seed was very rich in oil, equal to, if not better than, the 
American.” There seems therefore to be no insuperable 
obstacle to the establishing of the industry in India. 

XIII. A.—PIGMENTS, PAINTS, Etc. 

Sap Brown ; U.S. Customs Decision. 

March 16, 1903. 

It was decided that sap brown, an analysis of which 
showed it to be a soluble organic colouring matter of a 
ligneous uature, and also called Van Dyke brown, was 
dutiable at 30 per cent, ad valorem as a pigment under 
paragraph 58 of the Tariff Act of 1897. The claim of the 
importer that it is a sienna earth, under paragraph 49, was 
overruled.—R. W. M. 

Hematite Piomknt in Spain. 

U.S. Cons. Reps., March 25, 1903. 

A rich vein of oxide of iron ore—valuable chiefly for the 
manufacture of red paint for structural ironwork—has beeu 
discovered near Jaen, about 85 miles from Malaga. The 
Compania Mineralurgica has established a plant on the 
outskirts of this city, where the ore is refined and prepared 
for export. The ore is hematite, aud is shipped both crude 
and refined. 

Interest attaches to the industry, in view of the marked 
decrease—of 31 per cent.—in the production of hematite in 
the United States in 1901. 

According to published reports, the price in 1901 for the 
American ore was 12 ■ 87 dols. per short ton. Last year, 
the Malaga product was invoiced here at 50 pesetas 
(approximately 6 - 8i> dols. in United States gold) per short 
ton of erode ore, and at exactly double that price for the 
levigated or prepared material. 

This article was the only new product that appeared on 
last year’s list of exports from Malaga to the United States, 
and at this writing 400 bags of crude ore are awaiting ship¬ 
ment to New York. This will be the largest single ship¬ 
ment since the opening of the mines, about one year ago. 
At present, however, the ore finds its largest market in 
England. 

XVI.—.SUGAR, STARCH, Etc. 

Imposition of Special Import Duties on Sugar 
in British India. 

Bd. of Trade J., April 9, 1903. 

With reference to the notice published on p. 113 of the 
Board of Trade Journal for July 17, 1902, the Board have 
now received a copy of a Customs Circular (No. 4 of 
1903), imposing, with effect from March 1, 1903), a special 
duty, under section 8n (1) of the Indian Tariff (Amend¬ 
ment) Act, 1902 (No. 8 of 1902), npon sugar imported into 
British India from the undermentioned countries. 

Tho Act referred to, which is only to remain in force 
until Aug. 81, 1903, provides that special duties shall be 
levied on sugars imported into British India from countries 
in which the “surtax,” or excess of import duty over 
internal duty, amounts to more than 6 francs per 100 kilos, 
in the case of refined sugar, or 5 francs 50 centimes per 
100 kilos, in the case of other sugars. 
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By the term* of the Circular in question, i he following 
ure the rates of the special duties to be lovied on sugare 
reported into British India from the countries named, and 
:he duties are to be levied without regard to whether the 
'Ug&r is imported directly from the country of production 
5r otherwise, or whether it is imported m the tame con¬ 
dition as when expoited from the country of production 
or has been changed in condition by manufacture or other¬ 
wise :— 


Countries. ! Kinds of Sugar. 


Rate of 
Special 
Duty per 
Cwt. 


France... 

Denmark 


Argentine 
public. 
Russia... 


i I 

.... Refined sugar. j 

Unrefined sugar. j 

.... ( Candy and sugar in whole or broken 
loaves, plates, cakes, Ac., what- | 
ever the colour may he,and white j 
polarised sugar which is lighter 
than the Amsterdam standard ! 

I sample No. 18. i 

Ro- , Refined sugar. ! 

Unrefined sugar. 

.... i Refined sugar. 

Unrefined sugar. , 


R. n. p. 
0 0 8 
0 8 5 


0 8 10 
5 7 5 
4 0 8 
•0 10 * 
•5 15 10 


•These special duties nro in lieu of the " nddilioiinl ” duties 
previously in force, which have been cancelled by Customs Circular 
No. 5 of 1003. 


REPORT. 


For the manufacture of iodoform. 

For the manufacture of lacquein or all 

kinds and polish. 

For the manufacture of scientific pro 

l«arntions for teaching purposes. 

For the manufacture of soda soaps. 

For the manufacture of wool fats lh.no* 

line). 

For other purposes. 


following quantities were permitted 


To chemists and medicine manufacturers 

To hospitals ami asylums. 

To public scientific institutions. 

To gunpowder and fulminate of mercury 
manufacturers.'. 


The Potato as a Source of Wealth in Germany. 


sid 

HHiMU. 

190102. 

809 

324 

47,376 

46,313 

2* 


1.737 

1.710 

1,10 

1,052 

345 

2,141 

ut any denaturing, the 

12,883 

3R.087 

I 1.841 

2,011 

| 1.775 

1.954 

I 17,321 

1 

17,375 


U.S. Cons. Reps., March 20, 1903. 

An exposition is being held in Berlin under the joint 
management of the Union of Alcohol Producers and the 
Association to Promote the Industrial Uses of Alcohol, 
i which includes all that relates to the culture and economic 


XVII— BREWING, WINES , SPIRITS . Etc . ; 

Deliveries of Spiriis in Germany. 

Zeits.f Spiritusind., April 16, 1903. 

From the 1st October 1901 to the 30th September 1902 
there have in ail been delivered in Germany, free of duty, 
1,110,050 hectolitres of spirit (1 hectolitre ~ 22 galls.). 

Of those quantities which have been imperfectly de¬ 
natured, the denaturing was effected as follows : — 


With vinegar. 

With ft litres of wood naphtha. 

With i litre of pyridine bases. 

With 20 litres or shellac solution. 

With 1 kilo.of camphor. 

With 2 litres of turpentine oil. . H .. 

With i litre of turpentine oil. 

With i litre of lienrol. 

With 1 litre of benzol. 

With 10 litres of sulphuric, ether. 

With 0*025 litre of animal oil. 

With S00 grins, of chloroform. 

With 200 grms. of iodoform. 

With 2 litres of wood naphtha and 

2 litres of petroleum benzine. 

With 1 litre of technically puts methyl 
alcohol and 1 litre of petroleum benzine 
With 1 kilo, of castor oil and 400 grins, of 

soda-lye. 

With 5 litres of petroleum benzine.. 


1000-01. 

1001—02. 

Hectolitres. 

Hectolitres, j 

188,320 

160,287 j 

21.492 

20,404 

210 

509 

1,084 

1,586 1 

9.890 

9,004 

5,001 

4,93ft j 

60.941 

52,340 

1.144 

2.350 j 

1.870 

3.051 ! 

11.495 

11.210 

€0,748 

75,8111 | 

296 

071 1 

350 

324 ; 

47 

« 

0 

.. i 

1.737 

1,710 

95>3 

1,052 | 


I )f the quantities of spirit imperfectly denatured (exclusive j 
of those destined for sale), the following have been 
permitted : — 


For the manufacture of vinegar. 

For the manufacture of glazing for 

brewers' evks . 

For the airing of india-rubber cloth. 

For the manufacture of celluloid. 

For the manufacture of sulphuric ether.. 

For the manufacture of acetic ether. 

For the manufacture of sundry articles 
mentioned in paragraph 4 of duty-free 

alcohol. 

For the manufacture of chloroform. 

For the manufacture of coloured lacquers 
For the manufacture of stamping ink.... 

For the manufacture of ink. 

For use in glaziers' lamps. 

Fur the slfToft of silk bands. 

For cleaning trinkets and imitation 
jewellery... 


171,204 

164,002 

1.417 

1,328 

235 

258 

15,787 

10,684 

48.2C5 

65,747 

145 

415 

28,070 

82,610 

470 

760 

2,741 

3,460 

813 

28 

18 

2 

108 

120 

3 

1 

34 

76 


use of the potato (1) as human food, (2) as feed for domes¬ 
tic animals, (3) on material for the manufacture of alcohol, 
and (■!) as material for starch and subsidiary products— 
starch sugar, syrup, dextrin, &c. 

In the year 1901, out of (13,623,000 acres of arable land 
in the German Umpire, 12'3 per cent, of the whole was 
planted with potatoes, for every 10,000 inhabitants there 
were planted in 1900, 160 acres of potatoes, as against 
112 acres in Austria, 98 acres in Franco, 31 acres in Ureat. 
Hritain and Ireland, and 81'8 acres in the United States. 
Tlie total urea and product of potato culture in Germany 
have ranged during recent years from 32,329,000 metric 
tons, grown on 7,631,975 acres, in 1896 to 48,687,000 tons, 
grown on 8,297,080 acres, in 1901. 

At the exposition there are displayed a collection of more 
thau 600 samples of potatoes, grown at 28 farms and 
experiment stations in different parts of the Umpire, each of 
which shows by this exhibit what has been accomplished 
with the 15 or 16 varieties of potatoes that are now accepted 
os standard in Germany. Each sample includes a peck of 
potatoes, not selected, but takeu from the run of the pile, 
washed, analysed, and labelled with the yield per hectare, 
and the percentage of starch contained. Additional notes 
state the location of the fields, nature of soil, kind and 
quantity of fertiliser used, date of planting and harvest, &o. 
—a complete history of the whole process of cultivation and 
its results. 

Through such means, the general yield per hectare has 
been raised by no less than 38 per cent, during the past 
ten years. The increase in the harvested crop from 1896 to 
1901 was 16,350,000 tons, valued at 400,000,000 marks. 
Instances arc reported where, by intensive cultivation under 
favourable conditions, 14'4 metric tons of potatoes have 
been i0owa on an acre of land, while 8 and 9 tons per acre 
are not unusual in practical agriculture. 

As a result of these two fundamental conditions—the 
abundance of land adapted to potato culture and the steady 
increase of product through consummate scicntifio methods 
—the crop had reached in 1901 the danger point of over¬ 
production -, that is to say, the harvest of 48,687,000 tons of 
potatoes raised the serious problem of how to dispose of 
them without waste or so depressing the market price that 
there would be left in it no profit for the farmer. The first 
result was a tremendous increase in the production of potato 
alcohol during the autumn and winter montha, a consequent 
oversupply of raw spirits on the market, and the exposition 
of February 1902, to illustrate, promote, and extend by all 
practical means the use of denaturised alcohol for technical 
and industrial purposes. The exposition has been repeated 
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this year, and now covers not merely the alcohol industry, 
but the cultivation and the several principal uses of potatoes, 
which may be concisely summarised as follows : 

(a) As Human Food .— Of the entire annual potato 
crop of Germany, one-half is consumed directly as human 
food. It is impossible to increase much the per capita 
rate of consumption, except in so far that the growth of 
population udds each year about 80,000 new potato eaters 
to the empire. 

(i) At Feed for Domestic Animals .—As feed for cattle, 
&c., potatoes are used, both raw and steamed. But they 
deteriorate in storage and lose a large proportion of their 
nutritive properties after germination begins. This fact has 
given great importance to the drying of potatoes for feeding 
purposes, 

(e) Technical Products of Potatoes .—Apart from alcohol, 
which forms u special category by itself, these are mainly 
starch, starch syrup, potato dour, dextrin, and starch sugar. 
Iu all these specialities the increase of both production aod 
export has been rapid and steady during the past 10 years. 
The exports of dextrin and potato flour to the United 
States from three factories iu the district of Berlin alone 
reach a total value of nearly 200,000 dols. per annum, and 
the whole German export of these products during the past 
three years were as follows :— 


Exports of Potato Flour and Starch. 



Tons. 

1900. 


1901... 

. 25.4U 

1902. 



Of the exports of potato flour and starch, 3,127 tons 
were shipped directly to the United States iu 1902. 

Exports of Dextrin. 

Tons. 

l'.Hii). 10,107 

1301. 11,102 

1903 . 14.047 

Dextrin to the amount of 2,351 tons was shipped to the 
United States in 1903. 

There are 300 potato-starch fsetories in Germany, which 
are distributed mainly throughout Silesia, Brandenburg, and 
Mecklenburg. The latest convenient statistics are those for 
the fiscal year 1897-98, when the output was 78,000 metric 
tons of dry starch, valued at 15,000,000 marks. To this 
was added 7,200 tons of starch sugar and 19,000 tons of 
dextrin, so that the total value of the year’s output of starch 
products was about 80,000,000 marks. Incomplete statistics 
for the working year 1901-2 show that the product of starch 
sugar was 9,941 tons, and of starch syrup 49,209 tons, and 
that the amount of potatoes consumed as raw material for 
starch, syrup, sugar, and dextrin was not less than 700,000 
tons. The exports of such products in 1902 were 46,000 
ton* of dry potato starch, 10,000 tons of starch syrup and 
sugar, and 14,047 tons of dextrin. Great Britain is the 
largest purchaser of German potato starch, her imports last 
year being 28,827 tons, while 3,127 tons were taken by the 
United -States, and the remainder was divided between 
Denmark, Italy, Finland, Switzerland and Spain. ^ 

Alcohol for Motive Purpotes. —For two yeara past the 
Russian navy has been using alcohol boat motors up to 
300 horse-power with successful results. More recently 
the internal-revenue tax has been removed from Busman 
alcohol when used for industrial purposes, and the Govern¬ 
ment has adopted the definite policy of making the potato, 
through conversion into denaturised spirits, a source of 
increased wealth to the peasantry. 

A 50 horse-power alcohol engine, invented by Boris 
Loutzky, a Russian marine engineer*uilt by the Daimler 
Motor Company at Marienfelde, andexhibited at the recent 
exposition, attracted the special attention of the German 
Emperor. This engine may be used for marine or any 
factory purposes for which a motor of that size and horse¬ 
power is adapted. Its efficiency will he inferred from the 


teste, which showed its alcohol, consumption to vary from 
0 • 45 to 0 ■ 5 litre per horse-power hour. At 050 revolutions 
per minute it developed about 61 horse-power and ran 
with euch steadiness that the difference between running 
light and with full load was only 3 per cent. This regula¬ 
tion is accomplished by means of a centrifugal regulator, 
which, by creating a vacuum in the cylinder in proportion 
to tho power exerted by the motor, regulates the con¬ 
sumption of fuel. Like many other alcohol motors, this is 
started and warmed up with gasoline, a lever changing the 
supply from gasoline to alcohol as soon as full speed 
has been attained. The ignition is by electric spark, and, 
as a provision against all contingencies, both magneto¬ 
electric and accumulator currents are provided, and the 
former utilised by means of an inductor, the accumulator 
serving as a reserve in case the galvanic Bpsrk should fail. 
The moment of ignition, which is of great importance in 
explosion motors, can in this engine be adjusted to occur at 
the most advantageous part of the stroke, thus securing 
the maximum effect. 

The use of alcohol for household purposes is managed 
by the Central Association for Alcohol Distribution, which 
keeps largo depots in Berlin and other German cities, where 
everything that can use denaturised alcohol is kept on sale. 
As another example of the efficiency of this organisation 
may he cited its system of alcohol distribution to rural 
districts as a convenient fuel for motor purposes. Iu 
order to promote the substitution of spirit, motors for 
steam and horse power it was necessary to make alcohol 
cheap and ensy to obtain by farmers in districts where no 
raw spirit is made. To meet this requirement the Central 
Association undertakes to'deliver free at any railroad station 
iu Germany denaturised alcohol of 90 per cent, purity, iu 
quantities of 180 to 200 litres, for 15, 16 j, and 171 pfennigs 
per litre according to the material with which it is dena¬ 
turised. As the consumption of a modern alcohol motor 
for farming purposes is about O’5 litre (costing about 
2 cents) per horse-power hour, it will be apparent that in 
this country at least benzine and petroleum have met a 
serious competitor as fuel for motor purposes. The Ilam- 
burg-Ameriean Steamship Company has in service a harbour- 
inspection launch which, with a 23 horse power spirit engine, 
makes a speed of 10 knots, and preparations are being 
made to greatly extend the use of such motors in the 
launches and ships’ boats of the German navy. 

The exposition of this year confirms the impression 
made by the display of 1902 that the law of 1887 governing 
the manufacture and use of untaxed alcohol for technical 
purposes was one of the wisest and most far-seeing enact¬ 
ments in the legislative record of the Empire. For every 
dollar of direct revenue that was thus sacrificed, the people 
have profited manifold by the stimular thereby given to 
potato culture and the important uses of cheap alcohol in 
chemistry and the industrial arts. * 

Alcohol from the Jerusalem Artichoke. 

U.S. Cons. Reps., March 26, 1903. 

The artichoke in France is worth about 35 frs. per 
1,000 kilos, f.o.b. at the elation of departure. The 
culture is like that of the potato. The tubers are 
planted in February and ripen from September to October. 
They keep well and can be left in the ground and taken 
up as needed. The best soil for their cultivation is a deep 
but light and sandy one, or a rocky or flinty soil. The 
artichoke needs nitrogen, phosphoric acid, and potash. 
In dry countries irrigation must be employed. About 
1,500 kilos, of tubers are planted to the hectare (2'47 
acres), yielding from 44,092 to 66,138 lb. of roots, according 
to the season and eoil. It is cultivated in rows, for con¬ 
venience in working. The distillation of the artichoke is 
like that of the beetroot. From 7 to 9 litres of alcohol at 
100° are obtained from 100 kilos, of tubers. The alcohol 
industry from the artichoke is little developed, because of 
certain difficulties in the case of the artichoke which are not 
fodnd in the beetroot. Th# alcohol obtained is, however, 
easily rectified and yields not only alcohol to burn, but also 
brandy. 
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X VIU. B.—S ANITA TION. 

Committee ok Sheep Dips. 

Timet, April 28, 1903, 

The Right Hon. R. W. Hanbury, M.P., President of the 
Board of Agriculture, hat appointed a Departmental Com¬ 
mittee to investigate experimentally and to inquire into and 
report upon— 

1. The composition and essential constituents of efficient 
dips and other preparations for the treatment and dressing 
of sheep, and their effect upon the animal treated or dressed 
and upon the parasites and other organisms for the 
destruction of which they are used. 

2. The methods in which such dips and other prepara¬ 
tions should be employed, and the appliances and facilities 
requisite for the purpose. 

3. The times and intervals at which sheep should be 
treated or dressed, regard being had (a) to the life-history 
and characteristics of the sheep-scab Acarus and of the 
other parasites and organisms of sheep which require 
external treatment, and (6) to the practical conditions under 
which sheep-farming is carried on in various parts of the 
United Kingdom. 

The committee consists of the following, riz., Mr. Laurence 
Hardy, M.P. (chairman); Sir Henry Hall Scott; Dr. T. E. 
Thorpe, C.B., F.R.S.; Mr. J. Bowcu-Jones; l’rof. J. R. 
Campbell, B.Sc.; Mr. A. C. Cope, M.R.C.V.S. ; Mr. M. 
Flanagan, J.P.; Mr. M. Hedley, F.R.C.V.S.; and Dr. W. 
Somerville. Prof. Winter, M.A., will act as secretary to the 
committee. 

XIX.—PAPER, PASTEBOARD, Etc. 

Vellum and Pauchmknt : U.8. Customs Decision. 

March IS, 1903. 

It was decided that the provision in paragraph 634 of the 
free list of the Tariff Act of 1897, covering parchment and 
vellum, was not confined to such varieties as are designed 
fo. manuscripts. The action of the Collector of Customs 
at Xcw York in assessing duty at 20 per cent, ad valorem 
on certain parchment designed for use in covering bottle 
stoppers nnd for other commercial purposes was therefore 
overruled and the free entry of the goods sustained. 

—R. W. M. 

Wood Pulp fhom Canada : U.8. Customs Decision. 

The Board of General Appraisers, on March 23, 1903, 
gave a decision on the dutiable character of wood pulp 
imported into the United States from Canada. One im¬ 
portation consisted of unbleached chemical wood pulp, 
from the Province of Quebec, to produce 1,400 lb. of which 
a cord of wood is necessary. Duty was assessed at one- 
sixth of a cent per pound, dry weight, under paragraph 893 
of the Tariff Act of 1897, and a countervailing duty was 
alio assessed at the rate of 25 cents for each cord of wood 
used in the manufacture of the pulp, under the proviso in 
the above paragraph which requires, in case any country 
assesses an export duty on pulp wood exported to the 
United States, an equal amount snail be assessed as duty 
before being admitted into the United States. The 
testimony at the hearing showed that the Province of 
Quebec owns certain public or Crown lauds, licenses to 
cut wood on which are issued, permitting the ontting of 
pulp wood at the rate of 65 cents per cord, with a reduction 
of 25 cents per cord when the wood is manufactured into 
paper pulp in the Dominion of Canada. 

Another importation was from the province of Ontario, 
where no wood is allowed to be cut on Crown lands except 
to be manufactured into wood pulp in Canada. 

The Board decided that the reduction of 25 cents per 
cord on wood nsed in making pulp in the Provinoe of 
Quebec was of the nature of a bounty, and affirmed the 
actiou of the collector in assessing an additional counter¬ 
vailing duty at thia rate. In regard to the wood pulp 
produced in the Province at Ontario, it was decided that no 
additional duty should he assessed. —R. W. M. 


XX.—FINE CHEMICALS, Etc. 

Medicinal Pkepabations : ll.S. Customs Decision. 

March 4, 1903. 

The Board considered the dutiable character of several 
French medicinal preparations as follows —Vomi-Purgatif 
Le Roy, containing 12'2 per cent, of alcohol) Quinicura 
Lab&rraque, containing 16-35 per cent.; Elixir Tonique, 
Antiglftireux, containing 41-6; and Proto Iodide Mercure 
pills. The first throe had been classified at 55 cents a 
pound as medicinal preparations containing alcohol under 
paragraph 67 of the Tariff of 1897, which action was 
affirmed by the Hoard, on ascertaining by analysis the per¬ 
centages above given, and the last has been assessed at 35 
per cent, ad valorem as a mercurial mediciual preparation 
under paragraph 68, which was also affirmed by the Board. 

—R. W. M. 

The Italian Lemon Tiiaok. 

U.S. Cons. Reps., March 19, 1903. 

The lemon industry of Italy has been for a long time in u 
deplorable condition. During the last few years it has 
been getting worse; lemons that a few seasons past com¬ 
manded 15 lire per thousand on the trees are now hard to 
market at 3 lire. Three mass meetings have been held, at 
one of which over 50 thousand people were present, and 
the Government has been asked to obtain favourable treat- 
meat of citras products in new commercial conventions) 
to sec that customs exemption in Austria-Hungary he 
retained ; and that better tariff rates be obtained in the 
United States and in Russia. New and modern lines of 
navigation, especially to Australia, are requested, and lower 
freignt rates by sea and rail. 

Trie lemon juice and essence trade haa also been the 
subject of much discussion. The average annual produc¬ 
tion of the former varies from 12,000 to 13,COO pipes, and 
of the lutter from 1,(00,000 to 1 , 600,000 lb., of which the 
province of Catania produces seven-twentieths, Palermo 
five-twentieths, Messina four-twentieths, Syracuse one- 
twentieth, and Calabria three-twentietlis. It is proposed to 
form a monopoly of this industry, which, it is said, could be 
done with a capital of 5,000.000 lire. While Catania pro¬ 
duces 40 per cent, of the whole, none is exported directly; 
it all goes to Messina, vhere it is subjeotod to oertain pro¬ 
cesses before being finally exported. 

MonruiA and Salts : Australian Cu«toms Decision. 

Commonwealth of Atu/ralia Gazette, Feb. 13,1903. 

In accordance with section 139 of the Castoms Act of 
1901, the duties to be levied on morphia and acetate of 
morphia, os opium, imported into the Commonwealth are 
laid down at 30s. per lb. 

Monazite Sands in Brazil. 

Bd. of Trade J., April 9, 1908. 

A contract was entered into on the 31st of December, 

1901, with certain concessionaire* for working these sands. 
This contract fell through last year by the non-folfilment 
by the concessionaires of the financial conditions attached 
to it. 

In the Budget Law passed on the 29th of December, 

1902, Congress authorised the Federal Government to let 
by public competition the working of these monaxitic sands, 
or to revive, if they wish, the contract of the 31st Decem¬ 
ber 1901, or to enter into arrangements with the Govern¬ 
ments of the States of Bahia and Kspirito Santo to work the 
same conjointly. 

By telegrams since received from His Majesty’s Minister 
in Brazil, it appears that tenders for the concession to work 
these monazite sands in a given area of the State of Kspirito 
Santo for five years may be called for at any time. The 
particular conditions will probably be thoee of the oontraet 
above referred to, a copy of which may be seen at th« 
Commercial Intelligence Branch of the Board of Trade, 
50, Parliament Street, 8.W 
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Mboicihal Atm Textile Plasm is Pakaouay. 

U.S. Coni. Kepi., March, 1903. 

The following is ft description of certain plants whose 
medicinal and Industrial properties are commanding atten¬ 
tion :— , 

Jaborandi can be obtained cheaply »nd in a reasonably 
large quantity. 

Apbri-haa .—This is a cure for bronchial catarrh, and is 
taken principally as ft tea. It can be obtained in only one 
department of the Republic in a fair quantity. 

Fetiner.—Some attention is being paid to the cultivation 
of vetiver. , 

Ipecacuanha .—-This plant grows in Paraguay) its quality 
is not equal to that of Brazil. 

Vegetable Silk.— This is prodnccd by a tree about the 
size of a chestnut, bearing a boll 4j in. in diameter and 
6 in. long. The silk is exceedingly light, and when the 
boll is picked to pieces it looks like down, except that it is 
glossy. Although it can be woven into thread, its chief 
utility would bo for stuffing cushions, quilts, &o. Its 
characteristic quality ii its extreme lightness. The trees 
abound in Paraguay. 

The producers of these plants would be glad to furnish 
details. 


patent Ifet* 


* and 


N.B.—In these lists, [A.] means “Application for Patent,' 

[C.S.], “ Complete Specification Accepted.” , 

Where a Complete Specification accompanies an Application, an ] 
asterisk is affixed. The dates given are (I) in the case of Applies- ] 
lions for Patents, the dates ot application, and (ii) in the cnee of ; 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as sooepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 

I.—PLANT, APPARATUS, and MACHINERY. 

[A.] 7338. David. Evaporation. March 30. 

„ 7510. Feld. Crucibles or seggars for use in pro¬ 

ducing barium oxide, cyanides, Ac. March 31. 

„ 7519. Haddan (Edson). Rendering or reducing 

tanks.* March 31. 

„ 7520. Haddan (Edson). Evaporating apparatus.* 

March 81. _ 

„ 7644. Macfarlane (of Watson, T.aidlaw, and Co.). 

Centrifugal machines. April 2. 

„ 7860. Raynaud. Manufacture of solidified liquids. 

April 4. 

„ 7957. Houghton and United Alkali Co. Apparatus 

for separating liquid from solid matter and 
partially drying the solid matter. April 6. 

„ 8318. Liihne. Centralisation of every kind of 

chemical or industrial treatment of, and operation 
on, any hind of substances.* April 9. 

„ 8587. Southey. Distilling apparatus. April 15. 

8599. Bitard. Filtering apparatus. (French Appl., 
Oct. 23,1902.)* April 15. 

„ 8602. Ilogoiavlensky nnd Kroupovoss. Distilling 

apparatus.* April 15. 

„ 8671. Theisen. Centrifugal apparatus for treating 

gases.* April 16. 

[C.8.] 7745 (1902). Bamber and Roger. Centrifugal 
machines. April 8. 

„ 8856 (1903). Rctsow. Drying machines. April 22. 

9128 (1902). Camus. Apparatus for discharging 
” bottles or tubes of liquefied carbon dioxide, Ac. 
April 8. . 

4248 (1903). Hunt. Tanks for cooling liquids. 
April 22. 

II.—FUEL, GAS, tjfft LIGHT. 

[A.] 7347. Carpenter and Somerville. Treatment of gas 
for obtaining cyanogen compounds. March 30. 
7899. Gandy. Blast furnaces. March 80. 

7490. Landriset. Purification of acetylene. 
March 31. 


[A.] 7770. Boult (Goldsohmid). Manufacture of gas. 
Aprils. 

„ 7838. Helbig. Substitute for lycopodium.* April 4. 

„ 7871. Agglament, Ltd., and Yeo and Forester. 

Mannfoeture of artificial fuel. April 6. 

„ 7878. Everitt and Redman. Extraction of tar, Ac., 

from gas. April 6. . . 

„ 8166. Carpenter and Somerville. Obtaiumg 

evanogen compounds from gas.* April 8. 

„ 6184. Wanicek. Treatment of producer gas, Dow- 

son gas, Ac. April 8. 

„ 8287. Brunck. See under VII. 

„ 8562. Monroe. Manufacturing coal briquettes. 

April 15. 

„ 8590. Shaw end Paddon. Furnaces.* April 15. 

„ 8724. Soul. Manufacture of artificial fuel. April 17. 

8821. Dudgeon (Cockeri.l and Savage). Blast 
furnaces.* April 18. 

[C.S.] 7925 (1902). Armstrong, Whitworth, aud Orde. 
Liquid-fuel furnaces. April 8. 

„ 8199 (1902). Grobet and Bernasconi. Furnaces. 

April 16. 

„ 8618 (1902). Clapham. Apparatus for use m 

purifying coal-gas, oil gas, &c. April 8. 

„ 8654 (1902). Railton, Campbell, and Crawford. 

Furnaces. April 22. 

„ 9412 (1902). Laoghans. Manufacturing metali- 

cally skeletonised earthy structures for producing 
light. April 8. 

10,712 (1902). Hooker. Incandescent gas or 
vapour lizhting. April 8. 

11,042 (1802). Terrell. Incandescent mantles. 
April 22. 

„ 11,131 (1902). Bray. Acetylene burners. April 8. 

11,328 (1902). Webber. Gas manufacture. Aprils. 
12,363 (1902). Crossley and Rigby. Gas pi oducers. 
April 22. 

23,413 (1902). Dempster. Apparatus for making 
oil-gas. (Lnt. Appl., Nov. 5, 1901.) April 2. 

„ 27,568 (1902). Widmer. Solidified fuel. April 8. 

27,821 (1902). Oppeuheim and Beuer. Process 
for making incandescent mantles transportable. 
April 22. 

„ 3307 (1903). Otto-IIilgenstoek Coke Oven Co. 

(Otto and Co.). Coke-ovens. April 16. 

„ 3339 (1903). Franz. Furnaces. April 8. 

III.—DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS. PETROLEUM. 

[A.] 8130. Hawlicxek. Destructive distillation of car¬ 
bonaceous matter. April 8. 

[C.S.] 9416 (1902). Edeleanu and Filiti. Manufacture of 
nitro products from petroleum or mineral oil 
distillates. April 22. 

IV.—COLOURING MATTERS and DYESTUFFS. 
[A.] 7353. Imray (Meistor, Lucius und BrUning). Green 
anthraquinone dyestuff. March 30. 

„ 7356. Imray (Meister, Lucius und Brdning). Manu¬ 

facture of yellow monazo dyestuffs from o-amido- 
p-sulphobenzoic acid and phenyl-alkylpyrazoles. 
March 30. 

„ 7394. Johnson (Badische Anilin und Sodafabr.). 

Anthracene colouring matters and intermediate 
products. March 30. 

„ 7395. Johnson (Badische Anilin und Sodafabr.). 

Purification of indigo. March 30. 

„ 7396. Johnson (Badische Anilin nnd Sodafabr.). 

Monazo colouring matter. Mur-h 30. 

„ 8405. Abel (A.-G. f. Anilinfebr.). Manufacture of 

sulphur dyes derived from iudopheml. April 11. 
„ 8406. Abel (A.-G. f. Anilinfabr.). Manufacture of 

mordant-dyeing monazo-dyestuffs. April 11. 

„ 3508. I Ijinskij and Wedekind and Co. Manufacture 

of halogen derivatives of oxy - anthrachinones. 
April 14. 

„ 8575. Lake (Oeliler). Manufacture of dyes. 

April 15. ... 

„ 8832. Johason (Kalle). Production of di»«*o 

colouring matters. April 18. 
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rc^l 11711 (1908). Hansford (Cassells). Sulphur 

£C 3 ’Lrivstive* of eutoluvleno diamine and tulphur 
colour* therefrom. April#. 

11 898 (1908). Hansford (Ca*sella). Manufacture 

■■ 

12 584 (1908). Johnson (Badisehe Amlin und Soda 

” f»br.). Manufacture of azo colouring matter* and 

intermediate product*. April 8. . 

13 429 (1902). Imray (MeUter, Lucius und 
” Briining). Manufacture of bromo-*nb*titution 

product* of indigo dyestuff*. April 8. 

V.—PREPARING, BLEACHING, DYEWG, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 7562. Wild. Apparatus for oxidising dyed textile 
77‘^'Tloliand A ’’p'roces* of dyeing patterns on 

7872 *! Jackson and Hunt. Machine for treatiug 
fabrics in the open state.* April 6. 

. 7913. Krefting. Extraction from seaweed of pro¬ 

ducts for use in dressing textile materials, Ste¬ 
rn s;.] 7774 > (1902). Lake (Lee). Reducing fibrous vege¬ 
table materials to pulp. April 8. 

7870 (1902). Theis Scouring and bleaching textile 
piece goods. April 8. ,, 

8009 (1902). Perkin and Whipp Bros, and "lodd. 
Treatment of raw cotton and cotton goods to 
reduce the inflammability thereof. April IS. 

,, 12,717 (1902). Williams. Calendering or finishing 

textile fabrics. April 8. 

13 471 (1902). Urquhart (Chem. habr. vorm. 
VVeiler-ter-Meer). Printing with sulphur dyes. 

14,520 (1902). Calico Printers’ Association, and 
Warr. Mercerising fabrics and recovery of 
caustic alkali or other liquor used in the process. 
April 22. 

VI— COLOURING WOOD, PAPER. LEATHER, Eto. 

[ \.] 7904. Romford (Cassella). Method of dyeing 
leather with sulphur colours. April 6. 


[A.] 


IC so 


VII—ACIDS, ALKALIS, SALTS, Etc. 

7363. Roux. Manufacture of cream of tartar. 
March SO. 

7510. Feld. See.under I. 

7802. Western. Purification of zinc liquors. 
April 8, 

7835. Bailey. See under X. 

8117. Tee. Manufacture of salt. Aprils. 

8212. Grossmann. Manufacturing alkali nitrites. 

April 9. ... 

8238. Westwood. Utilising tinners or galva- 
nisers’ waste acid. April 9. ... 

8287. Brunck. Extraction of ammonia from distil¬ 
lation gases.* April 9. , 

8478. Swan nnd Kendall. Apparatus for use in 
the production of cysnides. April 14. 

8819. Trivick. Manufacture of the sulphates of 
the alkali metals and the products thereof.* 
April 18. 

8833. Johnson. See under XI. 

8302 (1902), Alvisi and Miltosevieh. Treatment 
of alum and alnnitea to obtain aluminio and 
potasaic compounds, (lnt. Appl., June 3,1901.) 
April 16. 

10,351 (1902). Carey, Heslop, and United Alkali 
Co., Ltd. Recovery of gnlphur compounds 
from waste gases. Aprils. 

85,853 (1902). Corrtdo Arsano. Set under XL 


vm—POTTERY. GLASS, am> ENAMELS. 
fC.S.1 19,697 (1909). Knowles. Furnaces, especially 
glass furnaces. April 22. 

IX._BUILDING MATERIALS, CLAYS, MORTARS, 

AHD CEMENTS. 

[A.] 7407. Allen and Rees. Msnufkcture of artioles of 
, earthenware or chins. March 31. , 

7579. Gilmour, Morton nnd Co., Ltd., Morton and 
” Milloy. Manufacture of glazed bricks, Ac. 

„ 7739 Pr Hoiland and Pickford. Basic fire bricks. 

r C S l 8696* (1902). Cartl'idge. Construction of kilns or 
" ‘ J ovens for use in firing earthenware goods. 

123? (1903). Ulemann. Manufacture of artificial 
slates or rooting tiles. April 29. 

„ 1404 (1903). Mills (Edson). Manufacture of 

Portland cement. April 8. _ - 

3294 (1903). Porvis and Rouse. Manufacture of 
artificial Htone. April 16. 

X—METALLURGY. 

[A.) 7333. Alzugaray. Extraction of metals from com¬ 
plex ores. March 30. , . 

7609. Berlslein. Method of treating ores. Apnl2. 

” 7693. Sexton. Method of treating ores of xinc. 

778!? Alzugaray. Extraction of gold, silver, and 
other metals from their ores. April 3. 

7835. Bailey. Extracting the precious metals and 

metalloids present in solution in the tea. April 4. 

7855. Polte. Manufacture of articles of wolfram 
and lead.* April 4. .. » 

8026. Lash. Manufacture of steel. April 7. 

" 8182. Cowper-Coles. Coating metals with copper. 

829 s! r Tresidder. Manufacture of steel. April 9. 

,, 8328. Swinburn and Ashcroft. Treatment of anti- 

roonial and arsenical ores. April 11. 

8466. Iluth. Soldering compound for cast iron. 

8591 Elbcr«. Treating fine iron ores for blast fur- 
” naces. (U.S. Apph, May 9, 1902.)* Apr. 15. 

„ 8820. Wemyss-Just and J. J. Metal Syndicate. 

Manufacture of an alloy. April 18. 

[C.S.] 7778 (1902). Hadfield. Treatment of steel. Aprils 

Ii_ELECTRO-CHEMISTRY an ELECTRO¬ 

METALLURGY. 

fA.l 7357. Bloxam (Soc. Anon. d’Ktudes Eleejro- 
L J Chimiques). Manufacture of lead peroxide. 

March 30. , . . . 

7558. Reid. Electrolytic treatment of tinned iron 
” scrap for the removal of the tin. April 1. 

„ 7783. Edelmaun. Carbon electrodes for arc lamps. 

7831 Pr, Hopfelt. Electrode* of arc lamps* April4. 

|| 8607. Goudrand and Celettre. Accumulator 

plates.* April 15. . 

8676. Cance. Klectrodes for accumulators. 

8 of 9 P . n Hubert. Apparatus for electro-plating. 

8833 P . n johnson (Chem. Fabr. Griesheim-E'ektron). 
Electrolytic preparation of permanganates or 
metals and obtaining by-products in the process. 

TO S ] 11343 (1902). Lake (General Electric Co.). Fusee 

for electrical purposes. Aprils. 

12 157 (1908). Abel (Siemens and Halske Act,.- 
" Qes.). Filaments for electric incandescence 

lamps. April 16. , _ . , . . 

12 158 (1902). Abel (Siemens and Halske Aet.- 
" Gea.). Manufacture of filaments, See, for 

electrical incandescence lamps. April 8. 

12 160 (1902). Abel (Siemens and Halske Act.- 
Ge*.)( Filament* for electric incandescence 
lamps. April 16. 
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[C.8.] 25,358 (1002). Corrado Arasno. Arrangement of 
mercury in apparatni for the electrolytic decom¬ 
position of alkaline chlorides. April 16. 

, „ 25,854 (1902). Corrado Arzano. Electrolytic 

treatment of liqnids of all kinds. April 16. 

XII.—FATS, OILS, and SOAP. 

[A.] 7410. Meusel. Manufacture of oils.* March 31. 

„ 7443. Zimmerli. Dry soap. March 31. 

„ 7861. Adiassewicli. Purifying shale oil and its 

by-products. April 4. 

„ 8090. Jurgens. Manufacture of margarine.* April 7. 

,, 8588. Breda. Separating liquid constituents from 

fats and waxes. April 15. 

XIII.—PIGMENTS, PAINTS, BB8IN8, VARNISHES; 
INDIA-RUBBER, Etc. 

A.—Pigmenlt, Paints. 

[C.S.] 1836 (1903). Armbroster and Morton. Manufac¬ 
turing pigments and the resulting product. 
April 16 

„ 1837 (1903). Armbruster and Morton. Composi¬ 

tion to be used as pigments. April 16. 

B. — Resins. Famishes 

[C.S.] 18,355 (1902). Zachow. Varnish-like substance 
as a vehicle for colours or as a coating substance. 
April 8. 

XIV.—TANNING, LEATHER, GLUE, and SIZE. 

[A.] 7492. Magnus. Leather, and the process of treat¬ 
ing the same. March 31. 

„ 7776. Carstairs and Allrioh Guano Co. Separating 

proteids from non-nitrogenous bodies.* April 3. 
[C.S.] 10,962. Jolles. Manufacture of albumin. April 16. 

XV.—MANURES. 

[A.] 7921. Baker. Treatment of brewers’and distillers’ 
yeast for use as manure. April 6. 

„ 8005. Meiklejohn. Fertiliser. April 7. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.]! 7998. Stein and Crosfield. Manufacture and re¬ 
fining of beet, cane, and other sugars.* April 7. 
[C.S.J 9048 (1902). Kollrepp and Wohl. Purifying sugar 
juices. April 16. 

„ 10,872 (1902). Blumer. Process for rendering 

starch soluble. April 16. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

[A.] 7658. Anderson. See under XVIII. B. 

„ 7921. Baker. See under XV. 

„ 8165. Lambert. Treatment of brewers’ grains. 

April 8. 

[C.S.] 13,767 (1902). Thompson (Mdhlenbauanstalt und 
Maschinenfabr. vormals Gebr. Seek und Kruse- 
mark). Manufacture of mult. April 22. 

XVIII.—FOODS, SANITATION, Etc., and 
DISINFECTANTS. 

A.—Foods. 

[A.] 7595. Neumann. Manufacture of cocoa paste. 
April 1. 

„ 7605. Boult (Herite). Method of preserving or¬ 

ganic substances. April 1. 

7675. Williams and Hutchins. Manufacture of 
certain proteid products for use as foods, &c. 
April 2. 

7854. Cooper and Westgate. Conditioning bran, 
&o. April 4. 

„ 8091. Cooper and Westgate. Conditioning bran, 

&c. April 7. 

8748, Just. Drying and preserving milk and milk- 1 
like products. (U.S. Appl., May 28, 1902.)* 
April 17. 

„ 8316. Pollard. Foodstuffs. April 18. 

[0.8.] 7473 (1902). Beale. Preservation of food, &c. 
April 8. 

7744 (1902). Roger and Bamber. Producing a 
pure, soluble extract of tea. April 8. 


[C.S.] 22,101 (1902). Mnlertz. Manufacture of meal or 
powder for use as forage, &c. April 16. 

, 6073 (1908). Wiese. Manufacture of chocolate. 

April 22. 

B.—Sanitation ; Water Purification. 

[A.] 7567. Harris. Purification of air. April 1. 

„ 7658. Anderson. Treatment of distillers’ wash or 

dregs or other noxious organic effluents. April 2. 

„ 8348. Spence and Spence and Sons, Ltd. Treat¬ 

ment of sewage sludge and like matters. April 11. 

[C.S.] 9179 (1902). Candy. Apparatus for distributing 
liquids on filter beds. April 16. 

„ 28,621 (1902). Zalarski. Rendering putrefaction 

products from corpses innocuous. April 8. 

C. — Disinfectants. 

[C.S.] 3371 (1903). Otto. Disinfecting fabrics with ozone 
and steam. April 16. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 7341. Lederer. Manufacture of plastic or other 
objects from cellulose compounds. March 30. 

„ 7346. Newton (Bayer). Manufacture of cellulose 

acetate. March 30. 

„ 7372. Cross and llevan. Preparing mixed esters 

of cellulose. March 80. 

., 8278. Thomson. Manufacture of nitro-cellulose. 

April 9. 

„ 8646. Hawke. Preparation of copying papers.* 

April 16. 

[C.S.] 2529 (1902). Steam and Woodley. Manufacture of 
filuments, sheets, or films from cellulose. April 8. 

„ 13.269 (1902). Kuopf Patent Paper Pulp Syndicate 

(Knopf nee Fuchshuber). Preparation and 
cleansing of waste paper, and production of paper 
pulp therefrom. April 22. 

XX —FINE CHEMICALS, ALKALOIDS, 
ESSENCES, and EXTRACTS. 

[A.] 8095. Ritsert. Manufacture of medical anaesthetic 
compounds. April 7. 

„ 8367. Warrick. Sampling essential oils, &c. 

3 pril 11. 

„ 8596. Bengough. Production of highly sulphuretted 

hydrocarbons. April 15. 

„ 8675. Piot. Preparation of methylal-isosulpho- 

cyanate of allyl. April 16. 

[C.S.] 8076 (1902). Ritter. Preparation of plant juices. 
April 16. 

„ 8787 (1902). Mouren. Useful products from 

hydrocarbons of the acetylene series, and deriva¬ 
tives thereof. April 8. 

„ 16,298 (1902). Lake (Cyanid-Ges. m. b. H.). Pre¬ 

paration of cyanamide salts. April 8. 

„ 5901 (1903). Johnson (Boehringer). Preparation 

of theophylline and an intermediate product. 
April 22. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 7472. White and White. Photographic prints.* 
March 81. 

„ 7853. Archer. Production of photographic prints.* 

April 4. 

„ 7924. Gurtner. Production of coloured photo¬ 

graphs. April 6. 

„ 8260. Butler. Printing photographic pictures iu 

natural oolours. April 9. 

„ 8719. Brookes and Robinson. Producing flash¬ 

light for photographic purposes. April 17. 

„ 8828. Abrahams, Cowan, and Teacher. Improve¬ 

ments in photography. April 18. 

[C.S.] 2697 (1908). ScnSnecker. Manufacture of light- 
sensitive paper, cardboard, &c. April 8. 

XXH.—EXPLOSIVES, MATCHES, Etc. 

[A.] 8163. Salas. Manufacture of fireworks.* April 8. 

XXIII.—GENERAL ANALYTICAL CHEMISTRY. 

[C.8.] 20,458 (1002). Turney. Photometers. April 16. 
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CONGRESS OF CHAMBERS OF COMMERCE 
AT MONTREAL. 

Tbe fifth Congress of Chambers of Commerce of the 
Empire will be held at Montreal, Canada, from the 17th 
to the 20th August 1908, and the General Secretary will 
be glad to hear from any member who is disposed to attend. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in ilalict in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to tho office of 
President under Rule 8 ; Prof. P. Phillips Uedson, Mr. E. 
Carey, Mr. W. II. Nichols, and Prof. II. R. Procter have 
been nominated Vice-Presidents under Rule 8; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Conncil. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from tbe 
Hon. Local Secretaries of the Canadian nnd New York 
Sections. 

Extract from Rule IS :—“ No such nomination shall be 
valid unless it be signed by at least ten Members of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Office, at least one month before tho date of the 
Annual General Meeting, to the election to take place at 
which it refers. Nor shall any such nomination be valid if 
the person nominated be ineligible for election under Rules 
12 or 15. No member shall sign more than one nomination 
form.” 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rulo 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to tbe author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1908. 

The Fifth International Congress of Applied Chemistry 
will meet in Berlin during Whitsuntide week, and the 
names of those proposing to attend should be forwarded 
without delay to the General Secretary, accompanied by a 
remittance of If. 

The Congress will be opened on June 2nd, 1908. On 
Wednesday, June 8rd, Friday the 5th, and Monday the 8th, 
meetings will be held for the reading and discussion of 
papers. 

Progjumjjb._ 

' 

Tuesday, June 3 .—Reception in the Palace of the Imperial 
Parliament. 

8 p.m.—Address by the President of tbe Organising 
' Committee in the Hall. Snpper will be served in 
the galleries. 


Wednesday, June 8.—10 a.m. First General Meeting. 

Afternoon.—Sectional meetings. 

7 p.m.—Banquet in the Restaurant of tbe Zoological 
Gardens. Members may bring ladies. 

Thursday, June 4 _Sectional meetings continued. 

7.80 p.m.—Reception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

9.30 p.m. — “Commers” in the “ Pbilharmonie” 
building. The boxes will be reserved for ladies. 
Friday, June 5.—10 a.m. Second General Meeting. 
Address by the President of the fourth Congress, 
Prof. H. Moissan. 

7 p.m.—Performance in the Royal Opera House. 

7 p.m.—Reception of the German Chemical Society in 
the gardens of Prof. C. D. Harries at Charlottenburg, 
Berlinerstr. 36. 

Saturday, June 6 .—Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.55 a.m. and 10.15 a.m. to Wannsee, for 
a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 8 .—-Sectional meetings concluded. 

Afternoon.—Third General Meeting, for bringing the 
business of the Congress to a close. 

Ladies tickets, price 15s. each, can be obtained on 
application to the Secretary of the Congress. A ladies’ 
committee has been formed to provide entertainment for 
ladies during the business hours of the Congress. 

Travelling and Hotel Arrangements. 

The headquarters of tho Society will be at tbe Savoy 
Hotel, Friedrichstrasse, tariff of which is subjoined:— 


Floor. i 

Tariff. 

Single Bedroom. 

Double Bedroom. 

First 

Second 

Third 

Fourth 

Marks. 

7.00 to 0.60 

0.00 

5.00 

4.00 

Marks. 

J2.00 to 18.00 
! 18.On to 17.00 

10.00 to 15.00 
! 7.00 to 10.00 


Tho above charges include lights and attendance. 


Marks. 


Breakfast. 1.25 

Luncheon. 8.50 

Dinner. 5.00 


Application for railway tickets and berths should be made 
to the Continental Traffic Manager, Great Eastern Railway, 
Liverpool Street Station, London, E.C. 

Railway Notice. 

A party of members will leave Liverpool Street Station 
(G.E.R.) for Berlin, tu'd Harwich and Hook of Holland, 
at 8.30 p.m. on Whit Sunday, May 31st. Any member 
may join the party at Liverpool Street or Harwich, but 
should send immediate notice of his intention to the 
General Secretary, so that the necessary arrangements 
may be made. 

Fiiist List or Members Attending the Congress. 

Dr. L. Baekeland, George T. Beilby, Dr. J. F. Bottomley, 
H. Brearley, Dr. Jno. Clark and lady, J. M. Collett, 
L. M. Deane, Dr. E. Divers, II. Ellison, Dr. Thos. Ewan, 
Jno. S. Ford and lady, Walter M. Gardner, Dr. Thos. Gray, 
Oscar Guttmann, R. A. Hadfield, George Haller and lady, 
Dr. A. P. Hallock, Dr. E. Hart, Prof. W. N. Hartley, 
E. Grant Hooper, J. Hfibner, R. S. Hatton, J. B. C. Kershaw, 
Holman Kingdon, Dr. E. Knecht, Ivan Levinstein, Dr. 3 . 
Lewkowitsch, J. W. Macdonald, Peter MacEwan and lady. 
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Dr. K. E. Markel, J. E. Matsh.Prof. H. MeMota, F. T. 
Monton. E. K. Muspratt, Max Muspratt and Maty, Wm. 
Pearce, Prof. W. J. Pope, Dr F B. Power <M 
Rawson, Dr. J. B. Headman, Walter F. Beld ^®' r *" 
Rosene, E. B. Taylor, Dr. J+ J- j' 

Tilden, Max. Tooh, Dr. J. A. Voelcker, Lieat.-Genl. J. 
Waterhouse, Alex. Watt and lady. 

Not..—In acknowledging the receipt of all congress fees 
to date. Dr. G. Pulvermachcr, writing on April 9th, sates 
that ail ticket! will be given out in the Parliament Building 
at the beginning of the Congress. 


Canadian Section. 


Meeting held at Toronto, on Wedneedag, 
May 6th, 1903. 


DK. IIABOI.D VAX DBK LINDK (VICE-CUAIUUAX) IS 
TUB OHA1R. 


CHAIRMAN’S ADDRESS. 


Cftanjjts of 9CDforts«. 


THE CHEMICAL INDUSTRIES OF CANADA. 


When notifying new addresses, members are requested to 
write them distinctly, and slate whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, oa which the safe 
delivery of the Journal depends. 


Adiassewich, A.; Journals to 6, Camden Gardens, Shep¬ 
herd’s Bush, W. 

Carp, B„ l/o Java ; Bazarstraat 10, den Haag, Holland. 

Cloud, T. C.; Journals to c/o General Secretary until 
further notice. 

Davis, Chas. B., l/o West 134th Street; Lion Brewery, 
Columbus Avenue and 108 th Street, New York City, 
U.S.A. 

Dunlop, Eobt., l/o New Zealand -, Shettleston Oil and 
Chemical Works, Shettleston, Glasgow. 

Fuller, Hy. C.; Journals to 4, Dayton Street, Worcester, 
Mass., U.S.A., until further notice. 

Ingle, Herbert; Journals to c/o Department of Agriculture, 
Government Buildings, Pretoria, Transvaal. 

Just, Jno. A., I/O Syracuse; Jeffersou Avenue and Delano 
Street, Pulaski, Oswego Co., N.Y., U.S.A. 

Lynn-', Miss Mary S., I/o Fourth Avenue; 421, Wood 
Sturt, Pittsburg, Pa., U.S.A. 

Lyon, E. H., l/o Charles Street; 520, West 27th Street, 
New York City, U.S.A. 

Milnes, Cresswell, l/o Knock Hall Grove; 1, Elm Villas, 
Greeuhithe, Kent. 

Nacf, Dr. E. E., l/o Cheetham Hill; 26, Stanley Road, Moss 
Side, Manchester. 

Pauli, I)r. H., l/o Manchester ; Rusterstrasse 15, Frankfurt 
a/M., Germany. 

Porter, Herbert; Journal* to 80, Lancaster Avenue, Fennel 
Street, Manchester. 

Quibell, Oliver, l/o Magnus Lodge; Shalcm Lodge, Newark- 
on-Trent. 

Schoonmaker, 11., l/o 703 ; 734, West 9th Street, Cincinnati, 
Ohio, U.S.A. 

Storr, Bertram, V., l/o Oakfield Road j 27, Belgrave Road, 
Ilford, Essex. 

MEMBERS OMITTED FROM LIST. 

1902. Edison, Thos. Alva, Edison Laboratory, Orange, 
N.J., U.8.A., Inventor and Manufacturer. 

1897. Ullman, Jal. A., c/o Sigmund Ullman Co., 146th 
Street and Park Avenue, New York City, U.8.A., 
Printing Ink Manufacturer. 

CHANGES OF ADDBE88 REQUIRED, 

Lynn, Vaughan G., l/o Madras, India. 

Skvortznff, Basil N., l/o Kazan, Russia. 



nv w. it. UNO, D.sc. 

In selecting a subject for an address as the first Chairman 
of the Canadian Section of this Society, two main con¬ 
siderations have been kept in mind; firstly, that the 
development of the industrial resources of the Dominion 
during the past decade has been phenomenal, aud, secondly, 
that the extent of these developments is only fully under¬ 
stood by a few, while it is almost uultnown to our fallow 
members in Britain. While it is impossible to discus* ail 
the industries in which chemical operations and reactions 
are made use of, an attempt has been made to select 
processes in some eases peculiar to the country, but notably 
the industries which owe their development to the natural, 
mineral, and vegetable resources, and to the widely scattered 
water power obtainable in the Dominion. 

The subjects taken up may be classified as follows: — 

I.—Common Salt, Alkali, and Chlorine Compounds. 

II.—Tho Extraction and Refining of Metals. 

III. —The Lesther and Tanning Industries. 

IV. —Sulphuric Acid, Acetic Acid, Wood Alcohol, 

Charcoal, and Ammonia. 

V.—Soap aud Glycerin. 

VI.—Refined Chemicals and Drugs. 

VII.—Fertilisers. 

VIII.—Coal-Tar and Asphalt. 

IX.—Calcium Carbide, Carborundum, and Graphite. 

X.—The Cement and Plaster Industry. 

XI.—Carbohydrates: Divided into— 

(a) Tho Refining of Sugar. 
lb) The Beet-Sugar Industry. 

XII.—Natural Gas and Petroleum. 

XIII. —Pulp and Paper. 

XIV. —Asbestos. 


/.—Common Salt, Alkali, and Chlorine Compound .*. 

Sodium chloride is found in the Upper Silurian beds in 
Ontario and in the Devonian in Manitoba and Athabasca; 
salt springs also occur in Cope Breton and in New Bruns¬ 
wick, but these are comparatively unimportant sources of 
supply. In Ontario the salt area stretches through the 
counties of Middlesex, Huron, Bruce, and Lambton, Urge 
deposits being found along the shore of Lake Huron from 
Kincardine to Windsor. At Coderieh there is a deposit 
126 ft. thick, and at Windsor a well extending to a depth 
of 1,672 feet passes through four bed* of rock salt of an 
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aggregate thickness of 892 ft. 1 * The salt is obtained by 
evaporation, and is of an excellent quality. The foregoing 
comparison serves to illustrate the parity of the natural 
product.’ 

The total production of salt in Canada was valued in 
1893 at 162,000 dots., and in 1001 at 362,328 dots. 

Apart from its uses as a seasoning and as a preservative, 
common salt is employed in the electrolytic preparation of 
caustic soda and bleaching compounds. (A full description 
of this industry was given in a paper read before the 
Society in Toronto by Mr. B. E. F. Khodin in 1902. See 
this Journal, 1902, 419). 

The alkali and bleaching powder industries throughout 
the world are at the present tune in an unsettled condition, 
mainly owing to the advent of electrolytic methods. 3 
Wherever cheap water power is available, however, electro¬ 
lytic processes will be rapidly developed. 

II.—The Extraction and Refining of Metals. 

Almost every province in the Dominion possesses valuable 
mineral resources i these are rapidly being exploited, and 
among the metals produced in quantity may be mentioned 
iron, copper, lead and silver, nickel, arsenic, antimony, and, 
lastly, aluminium. These metals are found in the form of 
native iron, magnetic iron ore, iron pyrites, hmmatite, 
native copper, chalcopyrite, galena, native silver, and ores 
of silver, nickeliferous pyrrhotite, gold, sulphide of anti¬ 
mony, and arsenical pyrites. 

Iron .—The iron ores of the Dominion occur at varied 
intervals, from Vancouver Island, on the west, to Cape 
Breton Island and Newfoundland on the east. In Nova 
Scotia there are particularly rich deposits, and in close 
contiguity to them are found the necessary materials for 
smelting. Haematites, too, are found in all parts of Canada. 
One of the most valuable deposits of specular iron is at 
Hull, near Ottawa, which assays from 6i to 68 per cent, of 
metallic iron. In the Appendix (Appendix I.) will be 
found more particulars regarding the iron ores of the 
Dominion. 

The Canadian iron industry dates back to the establish¬ 
ment of the St. Maurice forges by the French Government 
in 1737. Many other minor plants were subsequently 
built, as at Batiscan, Hull, and Bois St. Paul, all in 
Quebec ; at Furnace Falls, Mormondale, Marmora, &e., in 
Ontario ; at Woodstock, in New Brunswick; and at Moose 
River, Nictaux, and Bloomfield, in Nova Scotia. They all 
subsequently failed, however, in consequence of the com¬ 
petition of Great Britain and the United States. This 
early failure was due as much as anything else to lack of 
enterprise, capital, und proper shipping facilities. The 
modern development of the iudustry may be said to date 
from the introduction of a protective duty on iron in 1887. 
The granting of bounties by the Dominiou and Ontario 
Governments has also assisted largely in bringing about 
the present condition of the iron and steel industries. 4 * 
The annual aggregate capacity of the completed and un¬ 
finished furnaces in the Dominion in 1901 was close on 
1,000,000 gross tons. 3 Much of the iron produced is now 
being made into steel 6 by the Bessemer process. At 
Sault Ste. Marie an extensive plant has recently been 
completed, with a capacity of 200,000 tons of ingots and 
180,000 tons of finished products. There, steel rails are 
being made for the firBt time on Canadian soil. At 
Colltngwood, Ontario, the Cramp Steel Co. expect to have an 
output from their new works of from 100 to 120 tons per 
day, finished into small-size material suitable for black¬ 
smith’s and machinist’s use. The works of this Company, 
which are not yet completed, consist of a 250-ton blast¬ 
furnace—to be finished this season—and two 20-ton open- 
hearth steel-furnaces, beside rolling mills. In these 


1 tV. Hodgson Ellis, M.B., in “A Handbook of Canada,” 1837. 

* AVilmoU, A. B„ ” Some Minor Minerals of Canada," 1897. 

* Chem. Tr. J„ 23.8.02.6.9.02, and 24.1.08. 

‘Dominion bounty on pig iron, Sjlols. per ton produced. 
Ontario bounty, 1 dol. per ton on pig produced from Ontario ores, 
and 50 cents on ores not obtained in the province; the rate of 
1 dol. to be only paid up to 25,000 tons. Bounty is at present largely 
reduced, owing to increased production. 

3 Statistical Year Book of Canada, 1901, p. 160. 

* Dominion bounty on steel, 3 do’s, per ton ; 2 dole, per ton on 

steel from foreign ores. 


furnaoes will be utilised equal amounts of pig and scrap- 
iron ; the furnaces sre lined with magnesite, and the Gil- 
ebrist-Tbomas basic process will be employed. The 
machinery for the plant is actuated by electric aod 
hydraulic power, while the cranes are hydraulic entirely. 
It is claimed that the rolling mills will be the finest in the 
country. 1 On the eastern seaboard of the Dominion are 
situated the works of the Dominion Iron and Steel Co., 
begun in 1899. This company has a capital of 20,000,000 
dols. common stock, besides 5,000,000 dola. 7 per cent, 
preferred .stock and 8,000,000 dols. in 5 per cent, bonds. 
An arrangement has also been entered into with tho 
Dominion Coal Co. for a 99 years’ lease, paying for the 
privilege 6 per cent, on 20 , 000,000 dols. common stock of 
the latter company. Coal and limestone are found com¬ 
paratively near at hand, the farthest afield mine from which 
the coal supply is drawn beiug 25 miles distant, while the 
nearest one is 6 miles. There is no lack of this mineral,, 
the output being now from 3 to 3J million tons per annum, 
as compared with 800,000 tons in 1898. Nearly all the 
iron ore at present used is brought from mines owned by 
company on Great Belle Island, in Conception Bay, New¬ 
foundland, some 400 miles from Sydney. This mine is 
estimated to contain 28 million tons of available ore, 
besides areas under the sea, which are believed to be very 
extensive. Analyses of the ore show it to contain 50 per 
cent, of iron, little sulphur, but rather too much silica, 
aluminium, and phosphorus. The result is a pig iron too 
high in phosphorus, but during the subsequent conversion 
of the pig into steel in open-hearth furnaces, this impurity 
is eliminated, and a fine quality of steel produced. For tho 
best kind of pig iron, it is necessary to mix other ores with 
it, and for this purpose Cuban, Spanish, and Swedish ores 
are used, the result being a low phosphorus pig. Indica¬ 
tions of large deposits of high-grade ores have been found 
both in Nova Scotia and Cape Breton, which, when fully 
developed, will in a great measure replace the foreign ores. 

Limestone is obtained from the company’s quarries at 
the Bras d’Or Lakes, about 85 miles, by water, from the 
works. It is a stone of good quality, and is found in 
large deposits | it acts well with tho Newfoundland ore and 
the Cape Breton coke. 8 The works contain four blast¬ 
furnaces capable of yielding 1,000 tons of pig iron pet 
day; the furnace gases are utilised also to the utmost, 
being used to heat the blast and also to raise steam. Tho 
iron produced is partly cast into pigs and in part conveyed 
in a molten condition direct to the open-hearth furnaces, 
where it is converted into steel. Of these there are 10 in 
number, of the II. H. Campbell type of tilting basic open- 
hearth furnaces, having a capacity of 50 tons each. A 
very complete arrangement of testing the steel at intervals 
is in vogue, and of stamping each ingot with special marks 
so that the consumer can ascertain from the company at 
any time every particular regarding the analysis and making 
of the piece. 

The gases produced in the coke ovens are used in the 
open-hearth furnaces, the other hye-producta, namely coal- 
tar and ammonia, being also collected. The ammonia is. 
converted into ammonium sulphato by neutralising it with- 
sulphuric acid—which can he obtained from the pyrites 
separated from the coal in the preliminary grinding and 
waahing processes to which it is subjected—and is principally 
exported to the United States, the West Indies, and Glasgow.. 
The coal-tar at present finds a market in the States, at 
Montreal, and other points in Canada. Recently arrange¬ 
ments have been made with an English chemical company 
to locate at Sydney. Tho works are now in process of 
construction, and all the coal-tar produced will be utilised 
for the manufacture of the numerous products of distillation. 

Canadian-made steel is largely exported to the United 
States, whence it returns to Canada in the form of rails 
and other finished products; but it is intended that this 
feature of the steel industry will shortly be transferred 
to Canadian territory, Sydney is extremely welt situated- 
as a seaport, being nearer to England than is New York, 
and, strange as it may appear, to the ports of South 


7 Letter from Mr. J. A. Currie. 

* The daily shipment is 1,500 ions. 
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America and South Africa.' Ai far aa geographical position 
is concerned, therefore, Sydney possesses many advantages, 
-while the masterly and liberal way in which the iron and 
steel industry has been organised and developed points to a 
bright future for it in Canada. 10 

A new plant is being erected near North Sydney by the 
Nova Scotia Steel Co., who have at present works at Ferrona, 
with a limited supply of ore near at hand. Hence they 
import largely from Newfoundland. Their steel works am 
at present at New Glasgow, but a new plant is under 
construction at Sydney. Their output, which is sold almost 
exclusively in Canada, approximates 100 tons of pig-iron 
per day, and the same amount of steel. The Canadian Iron 
Furnace Co., of Montreal, has recently acquired the iron 
-deposits formerly belonging to the Londonderry Iron Co., 
and is reconstructing the works on the most modern 
plans. 

Copper .—The production of refined copper can hardly be 
classed among the chemical industries of the Dominion, as 
practically only the first stage in the extraction of the 
metal is reached, namely, the making of copper matte, 
which is exported to the United States to be refined. Copper 
•ores occur in great abundance, and constitute one of the 
most important mineral resources of the country. These 
arc distributed over large tracts in Outario, Quebec, Nova 
Scotia, and New Brunswick. The deposits consist of native 
copper and sulphides, the former confined principally to the 
Lake Superior region, the latter being more widely diffused, 
but notably in the Sudbury region, Ontario, where it occurs 
with nickel. The production of copper, other than the 
-native copper near Lake Superior, is dependent for the most 
part on that of this latter metal. Some idea of the advances 
made in the production of copper matte may be had from 
the fact that in 1891 the production amounted to 9,000,000/., 
while 1901 showed uu output of 41,000,000/.“ 

Nickel. —The first discovery of nickeliferous deposits 
was made in 1883 near Sudbury, iu the district of Algoma, 
Ontario. The ore, which contains on the average about 
2'25 per cent, of nickel, is roasted in heaps, and smelted in 
a Herreshoff water-jacket furnace, near the mine, into a 
copper nickel matte, the average composition of which is : 
copper, 26-91 ; nickel, 1414; iron, 31‘335; sulphur, 
26 95 •, and cobalt, O'935. It is also said to contain some 
ounces of platinum to the ton. Previous to tho discovery 
of nickel in this country, the French colony at New 
Caledonia contributed the world's supply of the metal. 
Now the International Nickel Co. controls the deposits in 
Ontario and in New Caledonia, and has refining works at 
Hampden, N.J., in the United States’. 12 

A partial list of firms engaged in nickel production is 
given in the Appendix. Tbe Frasch and the Mond pro¬ 
cesses are the principal methods of treating the matte, that 
from the 1 ictoria Mines of the Mond Co. lieing shipped to 
Swansea for treatment in England. The Frasch process 
for the separation of copper and nickel is an electrolytio 
one, and is being largely adopted here. 1 * 

Aluminium .— The extraction and refining of alumininm 
has in recent years, owing to the advent of electricity 
-developed from cheap water power, become an important 
industry. At Shawinigan Falls, Quebec, are situated the 

Mile* 

" S)* dn ®) 40 Liverpool (via South of Ireland). 

New York Barbour to Liverpool. Jljn 

Sydney Barbour to Pomambuco. "' 3*5117 

New York Barbour to Pernambuco. '' .Tni 

Sydney Barliour to Cape Town.* * * «'iiS 

New York Harbour to Cape Town..’* 3*737 

These fimirea were supplied to roe by Mr. Watson Griffin, who 
obtained them from Captain W. H. Smith, R.N.R.. Halifar 
distances from New York were compiled ^ the UnitedStJteJ 
Commission of Navigation. men 

“ ¥ r '. w °‘*> D Griffin, who kindly supplied me with material 


- " aa- "I1UC1I. 

magnate told 


would oe tile nnest steel manufactory in the world. Wataim 
“Dom inion Steel arid Coal cJvBydney 1" Montreal. lOORwSSS; 
Driffln. “ Tbe Front Door of Canada;*' Montreal, 1899 Watson 
'%41*“oal Tear Book of Canada. 1901. 

“ 25* SoeWtO le Nickel, with works in New Caledonia 

“ U inolo<te,1 to *“■ oonWnattaE 


Canadian work* of tbe Northern Aluminium Co., a sub¬ 
company of the Pittsburg Reduction Co., whioh also has 
two large faetories at Niagara Falls, on the American fide. 
The raw material, bauxite, is obtained from Alabama and 
j Georgia, in the United States. Tho process employed is the 
Hall 1,1 process, and is a combined electrolytio and electric 
furnace one. The native aluminium hydroxidu Is first puri¬ 
fied by mixing with sufficient carbon to reduce all impurities 
I “ 10 the metallic state, the resulting irou, mixed with 
titanium and silicon, forming a slag after melting the mass 
in an electric furnace. An alternating current of low 
voltage is used, and the purified alumina separates out 
above the slag in an almost chemically pure condition. 
The alumina thus purified is then electrolysed in a bath 
I containing cryolite at a temperature of from 850° to 900‘* C. 
The action of the current sets free aluminium and oxygtu, 
the latter uniting with the carbon anodes to form cirbonic 
oxide. The metal is run into rough ingots weighing 20 lb. 

J each, and is stated to contain, on an average, 99'5 per cent, 
j of aluminium. 15 

The production at the Quebec works is probably 9,500 lb. 
per day, tbe vnlue in 1902 being approximately 1,043,250 
dols. ls It may safely be saitl that the three works of this 
Company, between them, produce one-half of the world’s 
supply. 

Lead and Silver. -These metals are derived principally 
from the mines of British Columbia, but there are also 
deposits of galena along the shores of Lake Superior, the 
ore from which is gent to Niagara Falls, N.V., for reduction. 
The British Columbia ore is a high grade one, carrying from 
200 to 300 oz. of silver to the ton, and is mostly smelted 
at Butte and St. Helena, Montana. No refinery for lead 
(on a large scale) has yet been started in Canada, though 
at Trail, in British Columbia, the Canadian Smelting Works 
1 l>*ve recently begun to produce commercial lead, stated to 
! *>e of 99'9 per cent, purity, 1 ' by means of the Betts proceaa, 

( which is an electrolytic one. 

The Hall Mining and Smelting Works, whose Canadian 
headquarters are at Nelson, British Columbia, are smelting 
lead ores which are obtained in tho Slocan anil Kootenay 
Lakes. They employ blast furnaces, a considerable portion 
of the ore being first roasted in hand or mechanical furnaces 
and the product of the latter briquetted. The principal 
markets for the pig-lead are the Orient, England, and 
Canada, though the home market is somewhat handicapped 
by the present arrangement of duties, which allows the 
importation of foreign corroded lead at a lower rate than 
that imposed on pig-leail. With a revisal of the duties, a 
greatly increased development, and revival of the lead 
and smelting industries, is anticipated. I * 

In 1894 the amount of silver exported, in ores, con¬ 
centrates, or otherwise, was 629,655 oz., while in 1901 
the quantity hail risen to over 4,000,000 oz." Despite 
these figures, tho "Monetary Times,’’ Toronto, of date 
Jan. 16, 1903, says, “ The silver-lead production of British 
Columbia is severely handicapped by tho adverse com¬ 
petition of the United States, the European and Mexican 
products. The tariff is unfavourable—a higher one would 
be quite beneficial to the industry.” 

Arsenic.—A not unimportant metal found inconsiderable 
quantities in Ontario is arsenic; the chief form iu which 
it occurs is arsenical pyrites (mispickel), which also contains 
gold. Its manufacture was began by the Canadian Gold¬ 
fields, Ltd., at their Deloro Mine, Hastings County, Ontario, 
in 1899. Attempts hod been made, extending over the 
previous 20 years or so, to extract the gold from the ore 
found there, and, after tbe mine bad experienced some 
vicissitudes, the present company acquired it and obtained 
the rights (1896) for Ontario to the Sulman-Tweed patent* 
(bromo-cyanide process), working it with ooly a modified 
degree of success for a couple of years, when the installation 

“ U.8. Pat. 677,297,677,208,077209, of June 26, 1891. 

“Dr. J. W. Richards in ”Hleclro-Chemical Industry, Oct. 
1902. 

“ Ibid, (average value or product It 81 cents per pound). 

17 Canadian Minin* Rev, March, 1806. 

“ Letter from the Business Manager, Hall Minin* and Smelting 
Co, Nelson. B.C. 

“ Statistical Year Book of Canada, 1991. 
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of improved machinery and the adoption of a combination 
of amalgamation and teaching with bromo-cyanid* resulted 
in the recovery of arsenic from the mispickel concentrate!. 
To accomplish this the concentrates are heated to a high 
temperature in specially constructed cylindrical revolving 
calciums, and the resulting impure arsenious oxide evolved 
is condensed in hermetically sealed brick chambers. 21 ' The 
orude arsenic is refined by sublimation, and contains from 
99-0 to 100 per cent, arsenious oxide, the main impurity 
being silica in a finely divided condition. 2 ' It is exported 
chiefly to the United States, where it is used for making 
“Pans Green,” &e. The output has increased from 
113,477 lb. in 1899 to 1,347,000 lb. in 1901."° In time, 
and with proper development, Ontario should be able to 
supply the entire demand for arsenic on the continent of 
America. 

Antimony .—This metal might almost be said to occupy 
the position of a by-product in the extraction of gold. At 
Rawdon, in Nova Scotia, the ore (stibnite) is auriferous, 
and from 1898 to 1901 no refined antimony was prodneed, 
the stibnite being mined for the sake of its more precious 
contents.- It is also found in Quebec, and recent reports 
indicate deposits of ore in several localities of Ontario and 
British Columbia, The output in 1891 had fallen to 00 dols. 
In 1902 the refining of the metal was renewed. 

Gold .—Gold is mined to a small extent in Ontario, in 
in Nova Scotia, and Quebec. Gold deposits arc also found 
in the Kootenay district, B.C., in Cariboo, H.C , and in the 
Yukon. In the Rosslund district the ore is a cupriferous 
pyrrhotite under a diorite cap, and from Trail on the 
Columbia River, where the ore is smelted, the gold-copper 
matte produced is shipped to Montana for refining pur¬ 
poses. There is also a smelter at Nelson for the ore of the 
Hall mine. The Yukon territory covers in a general way 
the district north of Cariboo, south of the Arctic Ocean, 
and lying between the Mackenzie River and the Alaskn- 
Canada boundary. Gold has been known to exist there 
since 18G4, and has been worked intermittently since 1873. 
Forty Mile River, a tributary of the Yukon, was discovered 
to carry coarse gold in 188B, aud, 10 years later, what is 
knowu as the Klondike was found to contain gold also. 

It was first discovered on Bonanza and Eldorado creeks '-’ 3 : 
the news of this discovery spread far and wide, and active i 
prospecting was the result. There are about 1,400 miles I 
of Canadian Yukon streams, on all of which gold can be 
found. Mr. Ogilvie. former Canadian commissioner in the 
Yukon, estimates that an area of 125,000 square miles 
is gold bearing.-’ 4 The former difficulties of reaching the 
Yukon have now been overcomo; a telegraph line has 
also been laid by the Canadian Government from Skugway, 
on the coast to Dawson. The gold is found aud worked in 
the gravel deposits of the valleys and on their adjacent 
slopes, and it has been estimated that gold to the value of 
95,000,000 dols. will be produced from these deposits in | 
the next few years.'- 5 

The gold fields of Nova Scotia occupy the entire Atlantic 
coast line, and contain gold in combination with sulphides 
and arsenides of iron, but mostly in the free state. The 
table given in the next column will best convey the output 
of gold from Canada and its distribution.'-’ 1 ' 

The gold production for the Yukon in 1902 was 
19,018,561 dols.; according to the United States Mints it 
was 14,525,27s. 22 


" 0. Kirkeaaard, in Enir. and Mining J., Jan. 81.1903. 

11 Bureau of Mines Report, Ontnrio, ltiol. 

* Assays of two oreH give, according to the Nova Scotia Mines 
Report, 1901 
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Antimony (per cent.). 

45*75 

18-21 

Gold (o*. per ton).I 

2-48 

0*28 


0*10 

0*13 


» “ Official Guide to the Klondike," by William Ogilvio. 

« jbid. 

** Report of the Canadian Commission in the Yukon. 

” Statistical Year Books, 1892-1902. 

» Letter from Hon. Clifford Sifton, Minister of Interior Ottawa 
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1892. 

i 

1901. 

Ontario. 

Dols. 

7,118 

! 

Dols. 

243,023 

Saskatchewan (N.W.T.). 

98,000 

15,000 
12,500.000 » 

Yukon . 


Quebec. 

British Columbia. 

12.987 

3,000 

399,525 

6,590,700 

Nova Scotia. 

389,905 

004,500 

Total. 

907,001 

24,403,222 


III .— The Leather and Tanning Industries. 

The manufacture of leather occupies quite a prominent 
position in Ontario and Quebec, the industry having greatly 
developed during the past few years. There are from 18 to 
20 large establishments in operation, and fully 20 small ones. 
Bark, chrome, and combination tanning methods are em¬ 
ployed, the spent hark being utilised as fuel in specially 
constructed furnaces. Though the United States may be 
said to lead the world in the extent of the leather produced, 
the quality of the Canadian product cannot be surpassed in 
heavy leathers for common goods. Light leathers, too, 
have made very creditable progress; also chrome kids aud 
classes of bag, case, and trunk leathers. Much of the 
American patterned machinery employed, and formerly 
imported, is now being manufactured in the Dominion, 
such as bark mills, fieshing machines, glazing jacks, 
measuring machines, and leather presses. As compared 
with a decade ago, the value of the leather produced in 
the country may safely he said to have increased one 
half. 

IV.—Sulphuric. Acid, Acetic Acid, Wood Alcohol, 
Charcoal, and Ammonia. 

The manufacture of commercial sulphuric acid has not 
yet been developed to the extent that the quantity of 
sulphur found throughout the Dominion would justify. 
There is enough sulphur in Canada to supply the entire 
home market with acid aud even to develop a considerable 
export trade. Only a few firms, however, are engaged iu 
the trade, and a large portion of their product is used in the 
refining of Canadian petroleum, some five million pounds 
being annually consumed for this purpose. Quebec, Ontario, 
and British Columbia arc each represented iu the acid 
industry. The Lake Superior Power Co. employs the 
sulphur obtained in the smelting of nickeliferous ores in 
the manufacture of sulphite pulp, hut only utilises it as 
required for its own industrial operations. It is probable 
that the construction of electrolytic lead smelters will lead 
to the sulphur dioxide obtained from the galena being made 
into sulphuric acid, as is done at the Electric Lead Reduc¬ 
tion Co.’s works at Niagara Falls, N.Y., where, it is stated, 
the sulphuric acid prodneed yields a financial return 
sufficient to cover the entire cost of the process. 

By the destructive distillation of wood, acetic acid, wood- 
alcohol aud charcoal are obtained ; hence Canada, with its 
enormous supply of wood of all kinds, should he able to 
take a prominent place in the production of acetic acid and 
wood spirit. At the present time the residual charcoal 
from the retorts does not find a ready market, owing to the 
comparatively high rates for transport as compared with 
other fuels, weight for weight. The outlook in this direc¬ 
tion is, however, brightening. Among the firms engaged 
in this manufacture might be mentioned the Standard 
Chemical Co.—with plants at Fenelon Falls, Deseronto 
and Longford, Ontario, and Cookshire, Quebec—and the 
Canada Paint Co., Montreal and Toronto. Very keen com¬ 
petition has to be faced in this connection with the United 
States, as a combination of some 175 manufacturers prac¬ 
tically controls the market. The crude acetate of lime 
produced in the distillation process is converted into acetic 
acid, some of which is sold for dye and colour making pur¬ 
poses, while a considerable portion is eiported to Europe 
and Australia. 

. The wood aloohol, obtained at the same time as the acetic 
acid, supplies the home market and is also exported largely 

“ Letter from Mr. B. £. Walker, General Manager, the Canadian 
Bank of Commerce. 
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to great Britain, Franco, Germany, Holland, Japan, and 
A n r t r*Hf it may be ot interest to know that timber is 
imported from Canada by makers of wood-alcohol in the 
United States.” 

V.—Soap and Glycerin. 

Soap .—The soap industry in Canada is growing rapidly ; 

St the present rime some 15 large concerns are in operation, 
employing in all about 2,000 hands. A branch of the well- 
known firm whose headquarters are at Port Sunlight, near 
Liverpool, was recently started in Toronto, with an annual 
capacity of 10,000 tons. Their products are similar to those 
made at their other works, and their raw materials are pro¬ 
cured from Africa, the United States, and locally (tallow). 
They own islands in the Pacific from which they import 
cocoanut oil. 

Most of the other firms mentioned in the Appendix are 
also manufacturers on a large scale and prodnee all grades, 
from the cheapest textile and laundry soaps to the finer 
qualities of toilet soaps. Great advances have taken place 
in the industry during the past 10 years, particularly in ihe 
making of the latter. The same system of manufacture 
obtains as in England. The raw- materials are mainly 
cocoanut oil, palm oil, and tallow, the first two in a large i 
measure superseding the last mentioned. The market for j 
Canadian made soap is limited, the home market is supplied I 
and a large export trade is done with tho West Indies and j 
Australia. The competition of the United States is felt j 
more than that of England or France. In 1202 the value j 
of the soap produced was approximately 2,000,000 dols.-* 1 

Glycerin.- This necessary by-product in the manufac¬ 
ture of soap is refined in some cases by the producers 
themselves; others sell it to firms engaged more particularly ( 
in the refining trade. Among these might he mentioned 
the St. Henri <'hemical Co., of Montreal, who buy waste 
lyes from the soap manufacturers, recover the salt from the 
lye, refine tho glycoriu and sell to the makers of nitro- i 
glycerin. The capacity of these works is 10,000,000 lb. of 
waste lye yearly.-* 1 

VI.—Refined Chemicals and Drugs. 

On.- is reminded forcibly, after writing the heading to 
ibis section, of the “ Snakes in Ireland” story, and, indeed, 
the classical remark recorded on that occasion might almost 
be said to apply with equal force to tho refined chemicals 
produced in the Dominion. Messrs. Lyman Hros. and Co., 
of Toronto, however, are conspicuous in having their own 
laboratories, in which are made some 151) salts, acids of 
phosphorus, syrups, tinctures, and flavouring extracts. 
Most of the raw materials are imported. Tho scope of the 
business is increasing yearly. The production of chemicals 
in 1802 amounted to 37,000 dole., and last year had 
increased to 50,000 dols. The small demand for pure 
chemicals is mainly accountable for the lack of local manu¬ 
facturers, the market being necessarily a small one, and 
most buyers of pure chemicals for laboratory uses are apt 
to demand articles of the make of one or other of the largo 
and old-established German or English houses. One can 
hardly doubt but that tho Canadian maker must desire a 
higher tariff on imported material. Within tho last year 
the Liquid Carbonate Co. — and liquid carbon dioxide 
it made in Canada, and used largely in the manufacture 
of aerated waters—have been making Epsom salts and 
Glauber’s salt aa a by-product, while pepsins and phosphates, 
mainly for medicinal purposes, are now produced by the 
William Davie* Co. 


VII.—Fertilisers. 


Mineral phosphates, in the form of apatite, are found in 
the Ottawa Valley, Ontario, but the deposits have not been 
-worked for several years. About 1891, in which year the 
phosphates mined were valued at 50,000 dols., a falling off 
began in the output of this mineral, which has continued 
np to the present time, the amount now mined being hardly 
worth recording. This state of affairs has been brought 
about mainly by the large supply of easily-worked phos- 


» Mr. Webster, of the Standard Chemical Co. 

» Mr. Knight, of the Bunltrtt Soap Co.. 

” Letter from the President of the Company, 


phatet found in Florida and Carolina, U.8.A., much of 
which is obtained by dredging. It may be mentioned, 
however, that a certain amount of npatite is made use of 
in the Province of Quebec by the Buckingham Electric 
Reduction Co., who manufacture phosphorus therefrom. 5 * 

Sulphate of ammonia is manufactured nt the works of the 
Dominion Iron and Steel Co., Sydney, N.S., whoefe products 
are supplied to dealers and others engaged in the fertiliser 
business. The nmmoniacnl liquors of the Quebec, Ottawa, 
and Toronto Gasworks arc worked up ut tho latter city by 
the Michigan Ammonia Co.® In Montreal, one Arm, at 
lenst, makes sulphate of ammonia, and at ouc time the gas¬ 
works there utilised their own liquors for its production. 
Latterly, however, the gas liquor was exported, to he dealt 
with by a firm in the United States. 

Quite a number of other fertilisers are produced in the 
Dominion from refuse matter, such as blood, tankage, 
bones, and offal, besides natural phosphates. Ontario, 
New Brunswick, Quebec, Nova Scotia, l’rincc Edward 
Island, and British Columbia^ all produce fertilisers, more 
or leas? 1 

VIIl. — Coal-Tar and Asphalt. 

Very little tar distillation is carried on in the Dominion, 
owing to the tar produced in the gasworks being too thick 
for treatment with any degree of success* It is mainly used 
for saturatnring paper, which is employed largely as a 
waterproofing material by builders. Some is boiled down 
into pitch, but fully one half of the tar produced is exported 
to the United States. There is a small distilling plant at 
Hamilton, Ontario, which, the writer understands, is at. 
present the only one of its kind from which coal-tar oils are 
produced in Canada.*’ 

Asphalt. —Asphalt occurs naturally in several varieties 
as albertite, found in King’s and Albert Counties, N.B., and 
as maltha, one of the stilfer petroleum compounds, which is 
not of much importance, however, being almost too hard 
for use in street paving. Up to 1828, albertite was em¬ 
ployed in gas-making, and much of it was shipped to the 
United States, out the original supply is now exhausted. 


IX.—Calcium Carbide , Carborundum, and Graphite . 


Calcium Carbide. —The production of this substance on 
a manufacturing scale dates hack only to the year 189J, 
when Mr. T. L. Willson, of the Willson Aluminium Works 
ut Spray, N.C., accidentally obtained carbide whilst trying 
to reduce lime by carbon in the electric furnace. Instead of 
metallic calcium resulting—which was to be employed in 
preparing aluminium—a hard, almost black, substance was 
obtained which reacted violently with water, giving lime and 
an inflammable rus clearly recognisable as acetylene. Tho 
author was privileged, through the courtesy of Lord Kelvin, 
to have at one time in his possession some pieces of tho first 
carbide made by Mr. Willson at Spray. Acetylene being a 
powerful illuminating agent and ruudily obtained from 
carbide, the development of the carbide industry on a com¬ 
mercial scale followed this discovery as a natural conse¬ 
quence. The industry has progressed by leaps and bounds 
during the past decade, iu Europe even to the extent of 
over-production.® Two carbide works arc in operation in 
Canada, using water as their source of power, namely, 
the Willson Carbide Co., at St. Cathariuc'u, Ontario, and 
the Ottawa Carbide Co. The Union Carbide Co? 7 of 
Chicago, which utilises 13,000 horse-power in all and 
has an immense establishment at Niagara Falls, N.Y., 
has contracted for a large amount of power for a new 
plant at Sault Ste. Marie, Ontario, for the manufacture 
of carbide. 3 * Another important prospective company 
is the Shawinigan Carbide Co. of Shawinigan Falls, 


n Mineralsof Quebec; published b.v the I’rov. Government. 
a Letter from Mr. Macfarlane, Chief Analyst to the Inland 
tevenue Department. ...» 

« Inland Revenue Bulletin. No. 81.1902. » , 

** 8eo Section 11., Iron ami Steel. ... , ,, 

s Italy alone possesses enough carbide plants to supply the 
,-hole of Europe. Dr. J. W. lUchnnls, in " Electrochemical Indus- 

To Cspltalised at 6,000,009 dols. On the American side of the 

Electrochemical Industry,” Dec. 1902, 
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Quebec, 3 ’ the works being now in the course of construc¬ 
tion. The process of manufacturing consists in fusing 
together burned lime and ground coke in the electric 
furnace; the temperature required is not so high as that 
needed in other operations for which the electric furnaee is 
employed, notably the making of carborundum and graphite. 
The reaction taking place in the furnaee results in a trans¬ 
ference of the oxygen of the lime to a portion of the carbon 
with the formation of carbon monoxide and carbide of 
calcium. 

The present market value of carbide (61 dols. per ton) 40 
affords considerable profit to its manufacturers, and the 
increasing popularity of acetylene as an illuminant ensures 
a brighter future for the industry. In Ontario several towns 
have already had acetylene installed for house and street 
lighting, the gas beiug generated at a central station and 
distributed in pipes to the consumers. 41 At the generating 
station the gas 1 b purified by a special process before use, 
which obviateB all the disadvantages inseparable from the 
employment of small generators—automatic or otherwise— 
by individuals, who in most cases have neither the time nor 
the scientific skill necessary for the proper production of 
the gas, simple as it may appear at first sight. 

Carborundum .—Ten years ago the very name "carbo¬ 
rundum ” was unknown ; it is due entirely to the advance 
made in the development of electrical power, obtained from 
the immense waterfalls of the American Continent, that 
this as well as other materials are now in daily use 
throughout the world. Although deposits of corundum 
itself are found in Eastern Ontario, the artificial carbon 
silicide has practically supplanted the natural product as 
an abrasive agent. The history of carborundum may well 
bo likened to that of carbide, its discovery being accidental. 
A full account of this interesting substance will be found 
in a paper by the Chairman of the Liverpool Section 
(Dr. Kobn) in 1897 (seo this Journal, 1897, 863). 

The Canadian works of the Carborundum Co. are com¬ 
paratively small, only operating 200 horse-power. The 
factory, however, supplies the Canadian market, thus 
avoiding the payment of duty. The writer is informed by 
Mr. Achesou that most of the Canadian product is exported 
to Scotland, to be used there in finishing granite. The 
estimated cost of the crude crystals is 2•5 cents per pound, 
that of the treated powder, 4'5 cents per pound, while the 
selling price averages 9 cents per pound. 42 

Graphite. —Though no company for the manufacture of 
graphite has yet been capitalised in Canada, 43 the produc¬ 
tion of it by the Acheson process is carried on to a small 
extent in the Canadian branch of the Carborundum Co. at 
Niagara Falls. The formation of the “ skeleton ” crystals 
suggested making use of the decomposition of carborundum 
for making graphite itself. The inventor’s patents include 
the production of graphite in the form of pure electric-light 
carbon, by subjecting impure carbon to a high temperature 
for a sufficient length of time to volutilise the impurities ; 44 
the conversion of carbon into graphite by mixing with it 
such metallic oxides as would be capable of forming metallic 
carbides, to be subsequently decomposed ; ls the conversion 
into graphite of such natural carbonaceous material as 
contains, uniformly intermixed through it, metullic oxides 
sufficient to produce carbide, and thence graphite. 44 These 
processes throw considerable light on the scientific principles 
underlying the formation of this substance. 47 

X.—The Cement and Plaster Industry. 

The manufacture of Portland cement is mainly confined 
to Ontario, though one establishment—the Crescent Cement 
Works—is situated at Longue Pointe, in the province of 


30 Capitalised at 1,000,000 dels. 

40 Ontario Minos Report, 1901. 

41 Worked under patents held by the Burgess Gas Process Co., 

Canadian Pat. 70,040, Sept. 10, 1901; Eng. Pat. 241, Jan. 3, 1901; 
Amer. Pat. 7ul,9S8, June 10,1902. —• 

44 U.8. Pat. 542.982 of July 23,1885. 

44 Letter from Mr. Achesou. 

44 U.8. Pat. 842.982 of July 23,1895. 

44 U.S. Pat 668,323 of Sept 29,1806. and No. 617,979 of Jan. 17, 
1899» ■ ■ 

44 UJ3. Pat. 648.285 of March 13,1900. 

47 Electrochemical Industry, Voh I., No. 2. 


Quebec. In Ontario there are some 14 companies, and 
eight factories in operation, and throughout this Province 
are found the necessary raw materials (clay and marl) of 
an excellent quality. The development of the industry has 
been rapid, and has all taken place within the past few 
years. The most improved method of procedure is as 
follows: the marl is thoroughly mixed, mechanically, with 
water into a thin paste, and the same operation is performed 
with the clay. The two fluids are mixed thoroughly in the 
required proportions, and iu a pasty condition are pumped 
into rotary steel ca'.ciners, about 70 ft. iu length and 6 ft. in 
diameter, set at a slight angle to the horizontal. These 
rotary ealciuers are the great feature of the Canadian 
cement plants. This form of kiln is originally of English 
origiu, but has only been brought to its present effective 
condilion since its introduction to this country. In the 
interior of the kiln arc “ channel-irons ” running from end 
to end. At the lower end fuel is introduced in u particular 
manner, and the burning gases pass through the entire 
length of the kiln, and are allowed to escape at the upper 
extremity. At this latter end is introduced the “ slurry ” of 
the mixed iugredients, which becomes dried and finally 
calcined in the slow passage from one end to the other. 
The revolving irons carry the “slurry” up with them as 
they rise, and on reaching the top it falls, under the action 
of gravity, through the burning gases, being subjected at 
the hottest part to a temperature of 3,000° F., whtn com¬ 
bination takes place between the constituents of the fused 
mass, and the resulting “ clinker ” emerges into the vessel 
destined for its reception. The drying and calcining is 
thus performed in one operation, and no preliminary press¬ 
ing of the material into bricks is required. 4 ” At the works 
of the National Portland Cement Co., recently erected at 
Durhum, Ont., a great saving of time is effected by cooling 
the clinker in vessels drawn by an endless chaiu through a 
stream of water below the ground level. After cooling in 
this manner it is ground to a fine powder, and packed in 
bags or barrels ready for use. The whole operation by 
this process occupies only eight hours, a period of time 
which will be appreciated by all aquainted with the older 
methods. At Durham the raw materials are brought from 
the natural deposits, which arc close at hand, calcined, 
cooled, ground, and packed by means of a continuous series 
of mechanical conveyers, from one part of the establishment 
to the other. This company has another plant in course of 
erection at Hull, P.Q., on the Ottawa Hirer, which is 
intended to supply the Eastern Canadian market. 

Several articles have appeared lately in the public press, 49 
pointing out that a possible over-production of cement may 
be the result of the numerous largo concerns which are 
already in operation, or are about to be started. Whether 
or not this will take place in the immediate future depends, 
naturally, on the general prosperity of the country and 
the consequent demand for building materials. Certainly 
cement has gained considerable reputation as a substitute 
for stone, as can be seen by the extent to which it is made 
use of by architects. It can be readily moulded into any 
form and may then be dressed to represent the natural 
article. Whether it can ever oust stone or brick from their 
present position depends, not only on its comparative cost, 
hut on the quality of cement put out by manufacturers. 
One case of a collapse due to an admixture of a single bag 
of inferior material and the whole fabric of the cement 
industry, as supplying a substitute for the older building 
materials, will be in danger of a similar fate. The total 
output of Portland cement in 1902 was valued at 1,028,618 
dols. 90 

Gypsum is found in considerable quantities in Nova Sootia 
and New Brunswick. At Windsor, N.S., there are immense 
deposits; the beds fonnd in the vicinity of Hillsborough, 
N.B., are, however, very large and of great purity, and form 
the basis of the moat extensive operations. 11 It is. also 
found in Ontario, and plaster works are located at Paris in 
that province. In 1901, active operations were begun at 

44 2he Portland Cement Industry: “Queen’s Quarterly," Jan. 
1903. 

44 * The Globe,” Toronto. March, 1903. and other papers. 

40 Geological Survey of Canada: Mineral Products, 1902. 

41 Geological Survey ol Canada: The Mineral Bstources of New 
Brunswick, 1899. 






VajrlS.ua.] 


CANADIAN SECTION. 


638 


Gypsumville, Manitoba. The industry, however, is princi¬ 
pally located in New Brunswick. Drawbacks in the way 
of freight charges, inadequate shipping facilities, and the 
competition offered by manufacturers of plaster of Paris in 
the united States, kept the industry from developing until 
the Intercolonial Bailway was opened and the increased 
duty on American platter imposed, when the New Bruns¬ 
wick plaster, quarried and prepared at Hillsborough, came 
to be firmly established on the Canadian market, in manu¬ 
facturing plaster of Paris, the stone is first dried in the air 
and ground—not burned in lumps, as is still done to a con¬ 
siderable extent in England and on the Continent of Europe 
—and the pulverised material subjected to n process of 
calcination in kettles, of a capacity of CO barrels of 300 lb. 
of the calcined plaster, furnished with lids and stirring 
arms which keep the material in constant motion. When 
the required temperature bar been reached (285° F.), the 
plaster is removed and packed in paper-lined barrels for 
market. Analysis of the Hillsborough gypsum shows it to 
contain 99 • 88 per cent. CaSO,The principal markets for 
plaster of Paris are Canada, the United States, and South 
Africa, while the crude gypsum is exported largely to New 
York and other portions of the Stater, being used for 
making plaster for walls and ceilings. 1 ’* According to the 
Geological Survey Uepoits for 1902, the gypsum produced 
in Canada during that year amounted to over 332,000 tons, 
valued at 358,317 dols. 

XI.—Carbohydtales : (a) The Refining of Sugar; 

(Jb) The Beet-Sugar Industry. 

liefining of Raw Sugar. — The recent remarkable 
developments in the production of sugar from beets in 
Ontario and Southern Alberta have rather minimised the 
importance of the lefining of imported sugars in the 
Dominion, and there seems little reason to doubt that the 
beet-sugar industry will continue to progress, as will be seen 
from the sequel. Statistics show that, during the last 
decade, cane sugar has increased in production about 200 
per cent. Judging from present appearances, and allowing 
for some slight tariff alterations, the increase in Canada 
should soon be in proportion to that of other countries. 54 

Haw sugar is imported from Cuba, the West Indies, .leva, 
Manila, the Brazils, Mauritius, uud the Continent of 
Europe. The most improved machinery and processes are 
employed, refined sugars and syrups being the staplo 
products. 

Belgium supplies to Canada the largest proportion of 
sngar, the imports from that country amounting in 190] 
to 127,931,553 lb. s from Germany in the same year 
83,941,290 lb. entered the country, the total imports being 
836,694,833 lb., valued at close on 8,000,000 dols." 

Beet Sugar.— The most interesting point connected with 
the sugar industry is the remarkable way in which the 
production of sugar from beets cultivated on Canadian soil 
has become, in the past few years, an important factor in 
the country’s progress. As far back as 1872 the Dominion 
Government Bent a special agent to Europe to make a study 
of the industiy. A bounty of 25,000 dols., afterwards 
increased to 70,000 dols., was offered by the Quebec 
Government in 1875 to the first successful factory to be 
established in a situation approved by the Government. 
This led to the establishment of a company, known as the 
Union Sucriere du Canada, which, in 1881, erected the first 
of four proposed factories at Berthierville, Que. 5 * This 
establishment was unsuccessful and only operated for a 
few days, mainly owing to the failure of the beet crop. 
After passing into other hands the plant was bought by an 
American company and removed to Eddy, New Mexico.* 7 
Another company was, in the same year, organised at 


; Farnham, P.Q., not far from Montreal, whioh, after some 
! vicissitudes, did not deem its suocess sufficient to warrant a 
continuation of its operations, so sold its plant to a company 
at Rome, N.Y., in 1897. A third company, known as the 


“Analysis by A. A. Breneman, of New York, in Mineral Resources 
Oj° lo *ical Survey of Canada, 1889. 

“ letter from the Manager, Albert Manufacturing Co, 

M Letter from Mr. D. A. Gordon, President of the Wallaeeburg 
Bonr Oo. 

“ Jssay. Mr. Bead, Dnivenrfty of Toronto. 

"Report o t Dominion Government ou beet sugar manufacture In 


l’.Q.,* 7 sod was succersful in part, receiving a subsidy of 
35,000 dols. from tho Government, but it, too, closed its 
doors in 1883. Tho causes to which these failures may bo 
attributed were lack of capital and enterprise, and tho 
indisposition of the farmers to cultivate beets. Tbe Agri¬ 
cultural Departments of the Provincial Governments, 
however, continued experimenting with various kinds of 
beets and studied the conditions most favourable to their 
successful growth. For some years past tho Ontario 
Agricultural College at Guelph has, as ti consequoueo of 
the excellent results obtained at their experimental stations, 
been carrying on mi educational campaign among the 
1 farmers of the province. As a result of this the quality 
i and tonnage of beets uow grown in different parts of Ontario 
surpass those of many American States. The climate of 
this province, with its sunshine and long autumns, is 
peculiarly favourable to the cultivation of the beet, which 
takes about four months and a half to reach maturity. 
It requires, however, to be demonstrated to the farmers 
that the cultivation of beets will pay them better than other 
land produce before the requisite supply of suitable material 
j will be obtained. That profits are large can be gathered 
i from the fact that wheat yields In Ontario 15 dols. an acre 
per annum, oats, 9'74 dols., and beets for sugar, 60 dols. 
In the last ease the cost of production is necessarily large, 
owing to a greater amount of labour being required, but, all 
the same, the profits to the farmer should, with skilful 
treatment, be at least 30 dols. per acre per annum. Ths 
beet tops arc of value as a fertilising agent owing to the 
salts they contain, and find a ubo also as a food for cattle. 
In 1501 beets were grown—under instructions from the 
Agricultural Department—in 15 districts of Ontario, and 
the average yield per acre was over 17 tons of a high 
quality of heels which gave an uverage of 15*0 per cent, of 
sugar of an average purity of 87'7 per cent. All this 
points to a great future for Ontario as a sugar-producing 
country ; this important fact has been fully realised by the 
Provincial Government, which has offered a bounty of 
275,000 dols. for three years,to be distributed among 
factories according to the amount produced. Four com¬ 
panies have been organised lately, namely, the Wiarton 
Beet Sugar Co. (capital 445,000 dols.), whose works are 
situated on Bake Huron, with a capacity for treating 
350 tons of beets per day t the Dresden Sugar Co., capacity 
600 tons; and the Ontario Sugar Co., at Berlin, the last 
with a capital of 1,000,000 dols.; each of these companies 
has received a bonus from the town where it is situated, 
averaging 28,000 dols. The capitalisation Of a company 
engaged in this industry depends entirely on the size at the 
plant, u general estimate of 1,000 dols. per ton of beets per 
day may be considered a fair calculation of what would be 
required. 

Beet sugar factories have also been established in Alberta, 
in the North-West Territories of Canada. .Since 1898, an 
area of about 300,000 acres has been made productive by 
menus of the irrigation system of the Canadian North-West 
Irrigation Co., and a portion of this area has been utilised 
for beet cultivation, principally by tho Mormon settlers. 
The most important factor is now to course of construction 
at Raymond, south of Lethbridge, on the Canadian Pacific 
Railway. The capital of this Company is 1,000,000 dols. 
The area intended to be planted with beets is 3,000 aeres, 
and the daily capacity of the factory will be 400 tons of 
beets per day. The only difficulty which tbe industry fs 
encountering in the north-west is the scarcity of labour. - 
This is due partly to the scanty settlement of the country, 
and partly to the superior attractions of the mining regions, 
which are situated at no great distance. 

A plentifnl water supply, lime, and a source of power, 
are necessary for the profitable prosecution of the industry j 

c bet ter from the msnacer of the Dresden Sugar Co., Ontario. 
“JKdw. VII , cap. 11,1901. 

* Letter from Mimager of works at Raymond. 
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all this has been carefully considered in locating the factories 
enumerated above, steam power beingemployed for pumping 
and the working of all machinery. There is room for many 
more factories in the Dominion; according to I)r. A. B. 
Shuttle worth, Chief Agriculturist to the Ontario Sugar Co., 
whose name is indissolubly connected with the development 
of beet cultivation, it would require over DO refineries of 
600-ton capacity to supply the home market alone.* 0 

The working season of a factory runs for about 100 days, 
operating continuously. The oost of tho sugar is from 
8 to 3| cents per lb. and the profits to the makers are 
estimated at 60 cents per ton of beets used. This would 
mean that in a factory of 500 tons capacity, workiug for 
100 days, the profits would amount to 25,000 dole. 

The scope of this article does not allow of auy detailed 
consideration of the working process by which the sugar 
is extracted from the sliced beets and crystallised. New 
processes are being employed for utilising the residual 
molasses. This is treated for the recovery of the sugar 
in some part, and ulso for the production of alcohol by 
fermentation. An American company in 1901 produced 
915,000 gnlls. of alcohol in this way, of a quality con¬ 
sidered to he quite equal to the grain product. Another 
new process is that of the manufacture of syrup from tho 
beet instead of sugar; 40 galls, of this can bo obtained 
from a ton of beet, which, at SO cents a gallon, means a 
return of 12 dols. per toD of material used, while the 
roduct in sugar yields only from 7 to 8 dols. per ton of 
eets. The beet-pulp refuse is also being largely used 
as a food for live stock, for which purpose it is extremely 
suitable owing to its nitrogen contents. In this connection 
a new process has been introduced for drying the pulp, 
which entails an expenditure of 5 dols. per ton, hut, as 
the dried pulp is sold at 0 - 25 dols. per ton, a clear profit 
of 1$ dols. is thus secured to the manufacturer. 111 

Tho production of sugar from Canadian grown beets is a 
new and rising industry which offers great scopo for some 
co-operative arrangements between the companies and the 
farmers. It should give an impetus to agriculture, afford 
employment to thousands of unskilled workpeople, and, as 
an important industry, be a lasting benefit to tho country. 
The following communication, dated March 6, 1903, from 
Mr. George Elsey, manager of the Dresden Sugar Co., 
conveys some idea of the position of the industry at the 
present moment and its possible future ;— 

“ At the present time there are four factories which 
operated this last season, and, from what we are able to 
learn, tho results were as satisfactory as could he expected 
under the existing conditions, that is, the rainfall last 
summer damaged the beet crop from 50 to GO per cent., 
both in the United States and in Canada. The balance of 
the crop, on account of wet weather, cost considerably more 
to raise than what was necessary. It was unfortunate that 
this should occur in the first season that the factories were 
started in Canada as it was very disappointing, but most 
of the farmers have told us that they were surprised at 
the amount of rain tho beet would stand, and in several 
instances where they could harvest the beet crop, tho corn 
and other crops were ruined. After we have had a season¬ 
able year, and it will bo demonstrated to tho farmers that 
there is more money in raising sugar beets than any other 
crop that grows, the four factories now in existence will 
get their supply of beets within hauling distance of the 
factories. . . . Our farmers know well that the Michigau 
farmers obtain about a dollar a ton more for their beets 
than they do, and they also understand that it has cost as 
muoh in money and labour to raise a ton of beets in 
Canada as it does in Michigan or any part of the United 
States. They therefore feel dissatisfied, and are clamouring 
for more money, which the companies would be glad to 
pay if they could sell their su^ar for the same price as the 
American Beet Sugar refineries. The difference between 
--- 

• ® Berlin News Beoord, Nov. 8,1902. 

“ In the above I have drawn largely from an essay on the beet- 
sugar industry by Mr. E. B. Bead, a fourth year student in the 
Department of Political Soienoe, University of Toronto, who kindly 
placed his papers at my disposal. Also from Dr. Shuttieworth » 
article in the “ Berlin Newa Beoord.’' 


the two markets to-day is I ■ 10 a 100. The present 
Canadian sugar tariff is such that it would not allow any 
more sugar refineries to he built in Canada. The companies 
that are already here have the experience of what this 
tariff can do. It allows sugar that has been refined in the 
United States to be shipped in here and undersell Canadian 
refined sugar, which means a loss to the refineries and to 
the Canadian people. It allows raw beet sugar to be im¬ 
ported at a price that will prevent the farmers from taking 
hold of the beet industry as they Bhould. Canada is 
sending to Germany and other foreign countries about 
1,000,000 dols. per month for raw wet sugar, and the 
naturally yearly increase of consumption is about eight per 
cent., so that the future of the sugar beet industry, under 
a proper tariff, would be a lasting one and a great benefit 
to the farming community.” 

XII.—Natural Gas and Petroleum. 

Natural Gas. —The existence of natural gas in Ontario 
was first discovered in 1889, being found in two well-defined 
areas, as the Essex county field and the Welland county 
field. It is chiefly near Buffalo, on lake Erie, and near 
Windsor, Ontario, that the largest supplies are met with, 
though practically it may be got in nearly any part of the 
Niagara peninsula in small quantities. In 1901 there were 
158 wells in operation, and 368 miles of piping were needed 
to distribute the gas. Much of the gaH produced in Essex 
county was formerly led across the river to Detroit by 
pipe lines, hut on representations made by the people 
of the Essex district, to the effect that the supply of gas 
was not sufficient for home consumption, the Ontario 
Government passed an Order in Council, in October 1901, 
prohibiting the gas from the Essex field being exported to 
the States. None of the product of this natural gas field 
is therefore now being sent across the Detroit river; it is, 
however, still exported from the Welland field to the 
American side of the Niagara river, chiefly to Buffalo, N.Y. 
It may ho mentioned that the landowners on whoso farms 
the wells are located get their gas freo in addition to beiDg 
paid for the use of their land. 62 The value of the gas 
produced in Ontario during the last ten years shows con¬ 
siderable fluctuations, being somewhat less in 1901 than 
in the previous year, due, no doubt, to the Government 
prohibiting its export. 03 

Petroleum .—This is one of the chief mineral products of 
the Dominion, though as yet the output is not sufficient to 
meet Canada’s needs. The principal seat of the industry is 
at present in Ontario, where commercial quantities arc found 
in the counties of Kent and Lambton. In the former there 
are two oil flolds, one at Oil Springs, extending over 1,200 
acres, and tho other in the Petiolea district, 20 miles long 
by 2 wide. 61 In Lambton county the industry dates hack 
to tho year 1862. Petroleum is also found in Quebec, Nova 
Scotia, and New Brunswick, and boring operations that have 
in recent years been carried on at Athabasca, near Edmonton, 
in the North-West Territory, point to a likelihood of that 
part of the country contributing largely to the future supply 
of mineral oil. 

The industry is now one of the most highly organised in 
the Dominion ; the system of drilling and pumping now 
used—the “ jerker-lino ” system—enables a well yielding 
from eight to ten gallons a day to bo profitably worked. 
This system has gained for itself a world-wide reputation ; 
it is used in Galicia, llussia, Afghanistan, Burinah, India, 
Italy, France, California, and Australia. Its advantages 
are numerous: a central engine can operate a large number 
of wells ; on one property near Petrolea, 233 wells, scattered 
over an area of 400 acres, are worked by a single engine. 
It is estimated that to sink a well of about 500 feet in depth 
costs only 125 dols. 65 In 1900, there were approximately 


65 Beport ot the Bureau of Mines, Ontario, 1602. 

“ Statistical Tear Book of Canada. 1901. 

.« The oil is found at depths varying from S70 to 400 feet. 

“ This, and muoh of what is given here on natural gat and 
petroleum, is from a paper by Mr, 4. Vi. J. K. T&nston. read before 
the Canadian Section of the Society of Chemical Industry in Jan. 
1003. 
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10.000 veils iu operation, yielding on an avenge 71 barrels J 
of oil each. 

The refining side of the petroleum industry is largely in 
the bands of the Imperial Oil Co. “ which some years ago 
absorbed several other concern*, and of the Canadian Oil 
Meaning Co. The plant of the former at Sarnia has a 
capacity of 60,000 barrels of crude oil per month, and the 
market for their products reaches from Halifax to Van- 
eouver. Many of the bye-products of the refining process 
find a market in Kngland and in Spain. The latter com¬ 
pany have erected an up-to-date plant at Petrolea, on the 
site of one which was in operation some years ago, where 
all the product* will be manufactured that modern science 
shows can he obtained from petroleum. 0. Improvements in 
methods of retorting Uuve recently ltd to a considerable 
quantity of the crude oil being used for gas making, 
3| million galtous being an estimate of the amount so 
employed. 1 '" ; 

There has been a slight falling off in the production of 
oil during the past years: calculated as " crude ’’oil, the 
output in 1891 was 27 million imperial gallons, and in 1901 | 
a little over 2t. J million." A slow process of diminution : 
sce.ms to he going on in the area at present productive, and 
a falling off must be looked for from year to year unless i 
this is counteracted by an extension of the oil-bearing 
territories. 0 ' Probably, the field about to be exploited in 
the Xorth-west will alter the position somewhat, and an 
increase in the output may be confidently looked for. 1 '" 


XIII.—Pulp and Paper. 

Pulp. —As timber is one of the chief natural products of 
the Dominion, it is only to be expected that Canada should 
figure largely iu the w ood-pulp industry ; the figures that . 
might be given to indicate the number of cords of pulp- 
wood available throughout the country are so large that 
one could lmrdly grasp their real significance. The 
industry is not so young as many others that have been 
considered : iu the census of 1871, no pulp-making plants 
are mentioned ; in 1881, there appear five mills, employing j 
6t men, and having an output valued at 63,000 dels.; in 
1851 there were 21, with a yield valued at more than a 
million dollars ; while 1901 shows some 83 factories from 
which the exported pulp alone amounted to nearly 2 million 
dollars.'" The area of pulp-making operations is not con¬ 
fined to any one province. New Brunswick, Nova Scotia, 
Quebec, Ontario, and British Columbia all being represented 
in the industry. 

The principal woods employed for pulp-making are 
white and black spruce, hiilsani, poplar, and pine; spruce' 1 
and balsam are thoHO most generally used, on account of 
the special quality of their fibre and their colour, pine 
being utilised mostly for chemical pulp. The two main ! 
varieties of the pulp are mechanical and chemical. The 
former is obtained by grinding spruce logs to powder, the 
logs being pressed against u rapidly revolving grindstone, ; 
with water constantly supplied to prevent the friction 
causing a rise of temperature. A liquid pulp is thus ! 
obtained from which the water is squeezed by hydraulic I 
machinery, a pressure of many tons to the square inch 
being employed. The resulting pulp still contains water, 
however, to the extent of from 50 to 60 per cent., though 
some works—notably those at Sault Ste. Marie—have intro¬ 
duced a machine specially constructed for the purpose of 
removing this large excess of moisture. Where the pulp 
is to be made at once into paper, this drying process is 
unnecessary. The specially dried pulp resembles paper 


“ Capital stock, 1,000,000 dols. 

07 Bureau of Mines Keport, Ontario, 1902. 

" Statistical Year Jloox, 1001. 

“Total value of products of petroleum in Ontario in 1901, 
1,467,940 dols. Bureau of Mines Report, 1902. 

* Statistical Year Book, 1901. 

71 Iu 1994 it was estimated that Canada contained between 98 
and 41) per cent, of woodlands and forests, or about 1,400,000 sq. 
miles, one-half of this being sprues. The spruce area it thus 


460 million acres. In all there ere 4400 million tons Of 
in sight. [•• Pulpwoodof Canadta" Pan-American " 
pamphlet, published by the Geological Survey, 1901.] 
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very elooely in outwerd appearance. 7 * Chemical pulp U 
prepared by disintegrating and extracting the resinous 
matter from the wood—in the form of chips—by digestion 
with sulphur compounds, usually a weak solution of sul¬ 
phurous acid, about a quarter of which is in the form of 
bisulphite of lime. 73 A soda chemical process is also 
employed by some makers. The sulphurous aoid is etthnr 
mude from sulphur imported from Sicily, or obtained by 
burning pyrites. Chemical pulp possesses many advantages 
over meelianical pulp, though its manufacture is necessarily 
more expensive, and the yield per uortl of wood, as com¬ 
pared with the latter, is much less. 7 * It has a longer and 
tougher fibre, and, the resinous matter being no longer con¬ 
tained in it, finds uses for qualities of paper for which the 
mechanical pulp would be unsuitable. The principal markets 
for pulp are Great Britain, tho United States, France, Aus¬ 
tralia, and Japan. Much of it is used, however, locally for 
tho manufacture of pa{»er. 

Paper. —In many eases the producers of pulp also 
manufacture it into paper. The priucipal requisites for the 
paper industry are a plentiful supply of pulp-wood, good 
water and an abundance of it, and cheap power j all those 
can bo found in many parts of Canada. The growth In the 
demand for paper of all kinds, news, wrapping, wall, and 
the finer grades, was one of the features of last century— 
especially news paper. The introduction of wood fibre into 
ils manufacture has consequently enabled the supply to 
keep pace with the demand. The process of manufacture 
requires no description here j the secretary to a prominent 
Canadian firm states that originally they used rope as a raw 
material, then straw, which was abandoned for rags, and 
finally these gave place to chemical and ground wood-pulp. 
Previous to 1870 no wood whatever was used in the manu¬ 
facture of paper in this country. Ground wood-pulp was 
introduced at that time, and has become tho filling material 
of the cheaper grades of paper, being partly pasty and 
partly fibrous. Up to 1885 the real fibre—the framework 
of tho paper—was supplied by rags. Ill 1885 sulphite pulp 
was introduced and has largely replaced rags, except in tho 
higher grades of paper, in which linen is used, and in the 
very low grades, where straw is employed.' 3 

The « Toronto Globe” of March 4th, 1903, in an article 
on the wood-pulp industry, gives tho following statistics, 
which are of interest : — 

Tons. 

Product! m of nicelmnieal pulp ill 10U2 156,210 


sulphite „ „ .. 70,735 

soda „ „ .» 9,044 


.Y IV.— Asbestos. 


This mineral occurs in large deposit* in the " Eastern 
Townships ” of Quebec, where it was first worked in 1878; 
from 1880 up to the present date tho production of ubostos 
has increased steadily; the output that year is given as 
380 tons, while ill 1901 over 38,000 tons are recorded in 
the return furnished by the producers. The world’s supply 
of asbestos is, for the most part, obtained from Canada, and 
the Quebec deposits have iu the past proved to be the most 
profitable mineral mined iu the province. Thirteen mining 
companies are at work in this industry, which is principally 
carried on at Thctford, Lae Noir, and Dauville, 70 giving 
employment to approximately 1,000 men. Asbestos is 
shipped largely to Great Britain, the United States, Belgium, 
Germany, and France. 

Another silicate found in Canada 19 mica, which, though , 
occurring in small quantities, is a uot unimportant industry f 
in Ontario there are several mines and a number of work* 
where splitting, trimming, and sorting the mineral latQ 
saleable sixes is carried on. Most of these, however, are OU 
a small scale. . 


71 The Sanlte 8te. Marie Works use some 200 tons of aprisee tofk 
yielding 160 tons ol pulp per dav. .. .<•■ 

» Letter from Mr. Carl Jtmrdan,Mcrriton, Opt. . ... 

n One ton of mechanical pulp requires a little over a cord of 
wood ; 1 ton of chemical pulp requires a little oter twO oords of 
wood. ' ‘ M l " 

71 Mines Beport, P.Q., 1601 . 
n See note 73. 
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all this has been carefully considered in locating the factories 
enumerated above, steam power beingemployed for pumping 
and the working of all machinery. There is room for many 
more factories in the Dominion; according to I)r. A. B. 
Shuttle worth, Chief Agriculturist to the Ontario Sugar Co., 
whose name is indissolubly connected with the development 
of beet cultivation, it would require over DO refineries of 
600-ton capacity to supply the home market alone.* 0 

The working season of a factory runs for about 100 days, 
operating continuously. The oost of tho sugar is from 
8 to 3| cents per lb. and the profits to the makers are 
estimated at 60 cents per ton of beets used. This would 
mean that in a factory of 500 tons capacity, workiug for 
100 days, the profits would amount to 25,000 dole. 

The scope of this article does not allow of auy detailed 
consideration of the working process by which the sugar 
is extracted from the sliced beets and crystallised. New 
processes are being employed for utilising the residual 
molasses. This is treated for the recovery of the sugar 
in some part, and ulso for the production of alcohol by 
fermentation. An American company in 1901 produced 
915,000 gnlls. of alcohol in this way, of a quality con¬ 
sidered to he quite equal to the grain product. Another 
new process is that of the manufacture of syrup from tho 
beet instead of sugar; 40 galls, of this can bo obtained 
from a ton of beet, which, at SO cents a gallon, means a 
return of 12 dols. per toD of material used, while the 
roduct in sugar yields only from 7 to 8 dols. per ton of 
eets. The beet-pulp refuse is also being largely used 
as a food for live stock, for which purpose it is extremely 
suitable owing to its nitrogen contents. In this connection 
a new process has been introduced for drying the pulp, 
which entails an expenditure of 5 dols. per ton, hut, as 
the dried pulp is sold at 0 - 25 dols. per ton, a clear profit 
of 1$ dols. is thus secured to the manufacturer. 111 

Tho production of sugar from Canadian grown beets is a 
new and rising industry which offers great scopo for some 
co-operative arrangements between the companies and the 
farmers. It should give an impetus to agriculture, afford 
employment to thousands of unskilled workpeople, and, as 
an important industry, be a lasting benefit to tho country. 
The following communication, dated March 6, 1903, from 
Mr. George Elsey, manager of the Dresden Sugar Co., 
conveys some idea of the position of the industry at the 
present moment and its possible future ;— 

“ At the present time there are four factories which 
operated this last season, and, from what we are able to 
learn, tho results were as satisfactory as could he expected 
under the existing conditions, that is, the rainfall last 
summer damaged the beet crop from 50 to GO per cent., 
both in the United States and in Canada. The balance of 
the crop, on account of wet weather, cost considerably more 
to raise than what was necessary. It was unfortunate that 
this should occur in the first season that the factories were 
started in Canada as it was very disappointing, but most 
of the farmers have told us that they were surprised at 
the amount of rain tho beet would stand, and in several 
instances where they could harvest the beet crop, tho corn 
and other crops were ruined. After we have had a season¬ 
able year, and it will bo demonstrated to tho farmers that 
there is more money in raising sugar beets than any other 
crop that grows, the four factories now in existence will 
get their supply of beets within hauling distance of the 
factories. . . . Our farmers know well that the Michigau 
farmers obtain about a dollar a ton more for their beets 
than they do, and they also understand that it has cost as 
muoh in money and labour to raise a ton of beets in 
Canada as it does in Michigan or any part of the United 
States. They therefore feel dissatisfied, and are clamouring 
for more money, which the companies would be glad to 
pay if they could sell their su^ar for the same price as the 
American Beet Sugar refineries. The difference between 
--- 

• ® Berlin News Beoord, Nov. 8,1902. 

“ In the above I have drawn largely from an essay on the beet- 
sugar industry by Mr. E. B. Bead, a fourth year student in the 
Department of Political Soienoe, University of Toronto, who kindly 
placed his papers at my disposal. Also from Dr. Shuttieworth » 
article in the “ Berlin Newa Beoord.’' 


the two markets to-day is I ■ 10 a 100. The present 
Canadian sugar tariff is such that it would not allow any 
more sugar refineries to he built in Canada. The companies 
that are already here have the experience of what this 
tariff can do. It allows sugar that has been refined in the 
United States to be shipped in here and undersell Canadian 
refined sugar, which means a loss to the refineries and to 
the Canadian people. It allows raw beet sugar to be im¬ 
ported at a price that will prevent the farmers from taking 
hold of the beet industry as they Bhould. Canada is 
sending to Germany and other foreign countries about 
1,000,000 dols. per month for raw wet sugar, and the 
naturally yearly increase of consumption is about eight per 
cent., so that the future of the sugar beet industry, under 
a proper tariff, would be a lasting one and a great benefit 
to the farming community.” 

XII.—Natural Gas and Petroleum. 

Natural Gas. —The existence of natural gas in Ontario 
was first discovered in 1889, being found in two well-defined 
areas, as the Essex county field and the Welland county 
field. It is chiefly near Buffalo, on lake Erie, and near 
Windsor, Ontario, that the largest supplies are met with, 
though practically it may be got in nearly any part of the 
Niagara peninsula in small quantities. In 1901 there were 
158 wells in operation, and 368 miles of piping were needed 
to distribute the gas. Much of the gaH produced in Essex 
county was formerly led across the river to Detroit by 
pipe lines, hut on representations made by the people 
of the Essex district, to the effect that the supply of gas 
was not sufficient for home consumption, the Ontario 
Government passed an Order in Council, in October 1901, 
prohibiting the gas from the Essex field being exported to 
the States. None of the product of this natural gas field 
is therefore now being sent across the Detroit river; it is, 
however, still exported from the Welland field to the 
American side of the Niagara river, chiefly to Buffalo, N.Y. 
It may ho mentioned that the landowners on whoso farms 
the wells are located get their gas freo in addition to beiDg 
paid for the use of their land. 62 The value of the gas 
produced in Ontario during the last ten years shows con¬ 
siderable fluctuations, being somewhat less in 1901 than 
in the previous year, due, no doubt, to the Government 
prohibiting its export. 03 

Petroleum .—This is one of the chief mineral products of 
the Dominion, though as yet the output is not sufficient to 
meet Canada’s needs. The principal seat of the industry is 
at present in Ontario, where commercial quantities arc found 
in the counties of Kent and Lambton. In the former there 
are two oil flolds, one at Oil Springs, extending over 1,200 
acres, and tho other in the Petiolea district, 20 miles long 
by 2 wide. 61 In Lambton county the industry dates hack 
to tho year 1862. Petroleum is also found in Quebec, Nova 
Scotia, and New Brunswick, and boring operations that have 
in recent years been carried on at Athabasca, near Edmonton, 
in the North-West Territory, point to a likelihood of that 
part of the country contributing largely to the future supply 
of mineral oil. 

The industry is now one of the most highly organised in 
the Dominion ; the system of drilling and pumping now 
used—the “ jerker-lino ” system—enables a well yielding 
from eight to ten gallons a day to bo profitably worked. 
This system has gained for itself a world-wide reputation ; 
it is used in Galicia, llussia, Afghanistan, Burinah, India, 
Italy, France, California, and Australia. Its advantages 
are numerous: a central engine can operate a large number 
of wells ; on one property near Petrolea, 233 wells, scattered 
over an area of 400 acres, are worked by a single engine. 
It is estimated that to sink a well of about 500 feet in depth 
costs only 125 dols. 65 In 1900, there were approximately 


65 Beport ot the Bureau of Mines, Ontario, 1602. 

“ Statistical Tear Book of Canada. 1901. 

.« The oil is found at depths varying from S70 to 400 feet. 

“ This, and muoh of what is given here on natural gat and 
petroleum, is from a paper by Mr, 4. Vi. J. K. T&nston. read before 
the Canadian Section of the Society of Chemical Industry in Jan. 
1003. 
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ArrxxDix III. 

Iron and Steel Production. 


Company. 

Flout at 

Built. 1 

Source of Ore. 

Employees, 

1902. 

Canada Iron \ 

Midland. Ont. 

1990 

Ontario 


Radnor, Quo. 


Quebec 

i") 

Furnace Co. j 

Londonderry, 

N.8. 

1887 

N.S. 

Hamilton Stoel 
and Iron Co. 

Hamilton, 

Ont. 

1896 

Ontario and 
U.S.A. 

1,000 

Nora Scotia Stoel 
and Iron Co. 

Now Glasgow, 
N.S. 

•• 

N.S. 

965 

Deaoronto Iron 
Co. 

Desoronto, 

Out. 

•• 

U.8.A. 

** 

Dominion Steel 1 
and Coal Co. j 

Sydney, N.S. 

1901 

Newfoundland 

6,000 

John Mae Dou gull 
and Co. 

Drummond- 
ville, Que. 


Quebec 

<«> 

Cramp Ontario 
Steel Co. 

Collingwood, 

Ont. 

1900 

Ontario and 
foreign. 

Lake Superior 
Power Co. 

Sanlte Ste. 
Marie. 

( 1901 

: 

Ontario 

000 


1 • 

Output in Tons. 

Capacity of 
Furnaces in Tons 
per D«y. 


Pig Iron. 

Steal, i 

Capital iaa- 
tion. 

1892. | 

1901. ; 

1902. 

1901. 

| 1892. 

| 1902. 

| 

5,574 

28,052 

D 

18,948 

31.159 

51,701 

<“) 

r) 

9,473 

; 

40 

40,000 
per aim. 

D 

ioo 

iso 

Dols. 

1 ,000.000 

1 AOO.OOO 

29,502 

28,407 

13,701 

•• 

23,916 

100 

100 Pitt. 
100 stool. 

5.000,000 

("> 

27.6 IS 

793 

191,259 

86,421 

(1902) 

(") 

6 

i.oofl plsr, 

800 stool. 

33.000,000 

( «) 

< w ) 


<") 

(») 

200,000 
per ann. 

** 

■ 

117,000,900 


w Not in operation, due to repairs being made. 


*' Not in operation yet. 


"* Not in operation. 


Appendix IV. 

Portland Cement and Planter of Paris. 


Firm or Company. 

Place. 

Capital. 

Capacity of 
Plant in Barrels 
per annum. 

Output, 1902 
(Barrels). 

Date of 
Beginning 
Manufacturing. 



Dols. 

200,000 




Canadian Portland Cement Co. 

Deseronto, Ont. 

1,600,000 

250,000 

250,000 

1893 

Lake field .... 

Lakclleld, Out. 

690,000 

75,000 

75,000 

1902 

lmpv-ial „ .... 

Owen Sound. Ont. 

250,000 

60,000 

60,000 

1902 

Grey tied Bruce „ .... 

Shallow Lake, Ont. 

100.000 

:u>,ooo 

20,000 

1902 

Owen Njund ,. .... 

199.000 

100,000 

100,000 


Sun ,. .... 

Owen Sound, Ont. 

600.00'» 

40,000 

40,000 

1902 

National „ _ 

Durham, Out. 

1 ,000,000 

300,000 


1903 

Hanover „ .... 

Hanover, Ont. 

150,000 

4,399,000 

30,000 

30,000 


Albert Manufacturing Co. (Plaster 

Hillsboro’, N.B. 



60,000 


of Paris). 

350,000 


•• 


Appendix V. 
Carbohydrates. 


Sugar from Beetroots. 


Company. 

Place. 

' 

Capital. 

_ ! 

Output. 1902. 

Capacity. 

Wiarton Beot Sugar Co. 

Wiarton. Ont. 

Dols. 

445,000 

■ 

Began, 1901 

' Over 6,000,000 lb. of 

860 tons of beet per day* 

Ontario Sugar Co. 

Berlin, Ont.. 

1 ,000,000 


600 

Dresden Sugar Co. 

Dresden, Ont. 

500,000 


i granulated sugar.(*) 

000 

Wallaceburg Sugar Co. 

Wallaceburg, Ont. ....... 

500,000 

Will begin 1903 

i 

700 

Knight Sugar Co. 

Raymond, N.W.T. 

1 ,000,000 

i 

400 


Sugar from Cane. 


Aoadia Sugar Co. 

Halifax. N.S. 


..1 .. 1 

Canada Sugar Co. 

Montreal, Que. 


;; ico.ooo.obo lb. of | 

St. Lawrence Sugar Co. 

„ „ .. 

760,000 J 




raw sugar. j 


" Letter from Dr. A. F. Shuttleworth, 19.3.03. 
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THE MANUFACTURE OF SULPHURIC ACID BY 
THE CHAMBER PROCESS. 

BY B. 1IART ANI) G. H. BAILKY. 

(This Journal, 1903, 173—470.) 

Page 476, col. I., line 9, for “ Maclear” read “ Mactear.” 
Page 476, col. II., line 2, for “ Mactean ” read “ Mactear.” 
Page 470, col. II., line 9, for “ 4 ” read “ 0-4.” 

Page 476, col. II., lines 16 and 17, for “ 32 and S3 ” read 
“2 and 8.” 

Page 476, col. II., line 30, for “ mere” read “ these. 

Page 476, col. II., line 40, for “ sulphazolised” read “ sul- 
phazotised.” 

Page 476, col. IT., line 42, for “ Linde ” read “ Linder.” 
Page 476, col. II., line 46, read “ full stop ” after obtained. 
Page 476, col. II., line 46, “Notwithstanding ” begins a 
new sentence. 

Page 476, col. II., line 48, aftei “ excess ” read “ comma,” 
not full-stop. 

DRAUGHT AND CURRENTS IN VITRIOL 
CHAMBERS. 

BY IIKRBERT TORTBIt, F.I.C. 

(This Journal, 1903, 476—480.) 

Page 479, col. I., line 29, insert Table A as follows 

Fig. 2. 14'5 minutes. 

Fig. 3 . 7’.'» „ 

Fig. 4. 13-7 „ 

Page 480, eol. II., for “ Experiment 8 ” read “ Fig. 3.” 

Notk. —The model glass chamber was 98 ft. long, 30 ft. 
wide, and 30 ft. high. 


j&cottidi) Section. 


Meeting held at Glasgow, on Tuesday, 
April 1th, 1903. 


ME. T. T.. PATTERSON IN THE CHAIR. 


TEREBINE AND ITS DRYING PROPERTIES. 

BY CHA8. A. FAW81TT, F.R.8.E., F.C.S. 

Terebine is an article of commerce which has been in use 
for 35 years, and has during that time supplied a want as a 
quick drier for oil, usually when mixed with pigment. As its 
properties and behaviour under various conditions are not 
well understood, I thought a little experience gained in 
testing this article might be of interest. 

The Teason it has been generally adopted is on account of 
its drying power for oil when mixed with pigment to form 
paint. By its use work can be carried on more expedi¬ 
tiously, especially outside work. 

Terebine is an article which is not used with discretion, 
much more being added usually than is required. The users 
think that by increasing the quantity quicker drying is 
obtained, but this is only the case up to a certain point, and 
after this is reached the drying of the paint does not proceed 
more quickly until it is added in the proportion used for 
staining work, in which case it depe^tt more on the nature 
of the solids contained in the terebine than on its oxidising 
effect on the oil. In some concerns, terebine is used ad 
libitum by the workpeople, whilst in others the paint is 
mixed up in large quantities by an experienced colourman, 
who uses the proper proportion of terebine; and it is in the 


latter class of establishments that the best and most 
economical results are obtained. 

In order to form some idea as to the properties of the 
terebinee most commonly used, samples were procured, and 
these were examined as to colour, specific gravity, amount 
of solid matter, drying properties in oil and in oil mixed 
with pigments at various temperatures and under various 
conditions. 

The terebines examined were all mobile liquids, and 
consisted of solutions of certain solid bodies in turpentine. 
What the solid bodies were it would have been difficult to 
determine with any degree of certainty ; and, as the samples 
were procured with a view of testing their drying power, the 
composition of the solids was a point which was not taken 
up. No douht, however, they would in most cases be a 
mixture of linolcates or resinates. The colour varied from 
dark to pale brown ; hut it is unfair to judge of a terebine 
from its colour, as they contain such a variable amount of 
solid matter, which imparts the colour. The palest terebine, 
as a rule, lias the least proportion of solid matter. But this 
j is not always so, as the colour depends to some extent on 
j the nature of the solids. Some of the samples containing a 
high percentage of solids could be diluted With an equal 
| quantity of turpentine and still contain more solid matter 
than others. A strong terebine, therefore, is usually darker 
than a pale one, on account of the higher percentage of 
i solid matter. It may be mentioned here that terebine is not 
used largely for pale-coloured paints, but mostly for outside 
work, where quick drying is desired. 

Terebines are, with few exceptions, made with turpentine 
as the solvent, and in such cases the specific gravity is a 
guide to the solid matter they coutain. In Table f. are the 
specific gravities, percentage of solids, and colour of the 
samples which were tested. 


Tablk. I. 


— 

— - —_ 



No. 

Sp. Gr. at 00° F. 

J Per Cent, of Solids. 

j Colour. 

A 

1*089 

4fi-5 

Dark 


0-990 

37-1 

Dark 

A* 

0*980 

21-4 

Pale 

B 

1-0-9) 

4,3*8 

Pale 

c 

1*005 

40-0 

Pale 

]) 

0*991 

39-5 

Pale 

1? 

0-980 

10-5 

Hark 

V 

0*970 

30’4 

Very pale 

a 

1-034 

37'5 

Dark 


A, and A 3 were A thinned with turpentine. The solid 
matter was determined by heating a weighed quantity in an 
air-bath at. 250° to 260° F. until the weight was constunt. 

From Table I. it will be noted that the specific gravity of 
the terebines tested varied from 0'930 to 1'040, and the 
percentage of solid matter from 19 • 5 per cent, to 46 • 5 per 
cent. Now, as the specific gravity of turpentine, which was 
the solvent in each case, is approximately O'870, it follows 
that to increase the weight per gallon from H • 7 lb. to 
10 - 4 lb., a considerable amount of solid matter must have 
been added in the case of the sample, sp. gr. 1 '040, and 
this is the drying agent. It must, however, not be 
inferred that those terebines which contain the most solid 
matter are the best driers, as it depends very much on 
the nature of the solid matter j hut, us a rule, the quickest 
drying terebines do contain a high percentage of solids. 
Take the case of E; it only contained 19 ■ 5 per cent, of 
solids, whereas A contained 46‘5 per cent. Now, if the 
solids in each case happeued to be of the same composition, 
A would go very much further than K; in fact, 1 gall, of 
A would bo as effeotive as fully 2 galls, of E. This point 
will be brought out more clearly in the subsequent tests. 

Before proceeding to test the drying of oil when mixed 
with terebine, it was thought advisable to ascertain the 
times required for linseed oil to dry when unraixed with 
terebine, and included in this test were a few oils which aro 
sometimes used for adulterating linseed oil. 

The oil was brushed on squares of glass, so that an even 
surface could be obtained and the times of drying more 
accurately compared. Results as in Table II. 
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Tablx II. 


Oil. 

Sp.Gr. 

Time of DrjrttfO 

| Temperature. 




! »p. 

Linseed, Baltic .... 

0'932 

ICS hours 

I 60 to 55 

,. ordinary.. 
Cot ton-seed. 

0*930 

0-919 

192 

! Not dry 150 days 

1 50 to 00 

Rape-seed .. 

0-910 

» ,i 


Boain*. 

0999 


1 


• This oil became stiff. 


The above result* show that good raw Baltic oil is a 
superior drying oil to ordinary raw linseed. f l bis is owing 


| to ordinary linseed being contaminated with a large pro- 
I portion of seeds, such as raj>e, dodder, and mustard seeds, 
| which yield a slower drying oil. 

i In the next place, these oils were mixed with terebine in 
order to ascertain the times of drying, because when using 
i terebine as a drier for paint, it is the oil which has to be 
dried, not the pigment, although the latter in some cases 
retards the drying of the oil and in some cases accelerates 
■ it. In these trials 2 ox. of terebine were added to 1 lb. of 
] raw oil. 

Included in these tests were several samples of different 
Baltic and ordinary linseed oils which had been kept for 
different periods of time. The mixtures of terebine and 
i oil were brushed on when freshly prepared and also after 
standing 21 and DC hours, ltcsults are in Table 111. 


Oil. 

Sp. Or. 

Ago of Oil. 

Table III. 

Temp, of 

Time after 

Temp, of 

Time after 

Temp, of 

to Oil. 

Drying. 

Air. 

24 hours. 

Air, 

90 hours. 





Hours. 

o p 

Hours. 

° F 

Hours. 

°T?. 

Baltic. 

' 0-1132 


2 oz. to 1 lb. oil 


30 to 51 

m 

50 to 5L 

» 

55 to Oft 


0-9-15 

25 


H4 


7 


3| 

„ 


i 

30 



«* 

ci 


5 

„ 


1 0 1131 

24 


i\h 




„ 

Ordinary .... 

0-930 

1 

New 

.. » 

7 


7 


0 

M 

! 0-9.10 


7i 


7i 


01 

„ 


t 0"910 

1 


7 


7 


r>{ 



1 0-1.31 

19 

, „ 

7» 


7i 


o| 


. 

i 0-931 

13 

.. 

7 

. ” 

7 

>* 

52 



From the above results it will bo noticed that the Baltic i clear, but thickened. No doubt the turbidity in each case 
samples dried in very much the same times, and also the j would be due to the precipitation of the solids in the terebine. 
ordinary linseed-oil samples, hut the former in every cute I A series of trials were next made by mixing terebine 
dried faster than the latter. The reason of the faster j with Baltic and ordinary linseed oil, to which different 
drying of all the samples after standing 9f> hours was on pigments had been added. The proportion of terebine to oil 
account of the air temperature having increased .1° F. It is [ contained in the paint was the same as in the trials detailed in 
important, in view of subsequent trials, to note that the j Table 111. The oil was weighed out, and the pigment, the 
keeping of the mixture of terebine and oil for 21 and 'JO hours j weight of which was noted, was added to the oil until it was 
did not retard the drying times. i of the usual consistence for painting. The mixture of oil 

The drying effect of terebine was next tried on oils which I and pigment was allowed to stand for 12 hours to become well 
are sometimes used for adulteration purposes, and which, ; incorporated, and then the terebine added iu the proportion 
as has been shown before, do not dry of themselves in a of 2 oz. of terebine to 1 lb. of oil, which would amount to 
reasonable time. As in the case of lialtio, and ordinary ! about 1 ox. of terebine to 1 lb. of paint, as the mixed-up 
linseed oils, 2 oz. of terebine were added to 1 lb. of oil. | paints contained about la per cent, of pigment, excepting 

red lead, 61J per cent., and Venetian red, 50 per cent. It was 
Tai'LK IV. _ _ thought preferable to fix the proportion of terebine to the 


Oil. 


Cotton-seed* 
Rape-seed t. 
Rosin. 


I 

Sp.Cir.j 


Amount Tere¬ 
bine to Oil. 


0 919 j 2 oz. to 1 lb. oil 
0-910 ! ,. 

0-999 ; 


* Time of j 
Drying. j 

Not dry 40 days j 

20 to 24 hours ; 

i 


Temp, of 
Air. 


o p 

60 to 55 


• Skin became stiff, not dry. t Oil remained soft. 


The results in the above table show that, with the j 
exception of rosin oil, the others were little affected, as 
regards times of drying, with the addition of an ordinary 
proportion of terebine. 

On adding the terebine to the cotton-seed oil it remained 
clear for a time, but on standing for 24 hours it had become 
of a muddy appearance. The rape oil became turbid at 
once, and jellified after standing. The rosin oil remained j 


oil used, as it was the same in each case, and if the pigments 
did not retard or accelerate drying, the time required would 
be the same in each case, as it has been shown before that 
for similar kinds of oil the drying times arc the same. 

The Baltic and ordinary linseed oil samples used were the 
No. 1 samples in Table III. 

The pigments selected were those which were thought 
would represent hard, ordinary, and easy to dry paints. 

After the oil and pigment mixture had stood 12 hours 
the terebine was added, and the paint brushed on to plates 
as soon afterwards as possible. The plates were allowed to 
stand in an airy room until dry. The paint was called dry 
when the back of the fingers rubbed lightly over the surface 
of the paint did not become marked or experience a feeling 
of tackiness. This was the point at which the best 
comparison could he arrived at, although the paint took 
some time longer to become thoroughly dry. The result* 
are in Tables V. and VI. 


Table V. 
Baltic Samples. 


Paint. 

Weight of 
Pigmont. 

Weight of 

Weight of 
Terebine. 

Time of 
lb-yin*. 

| Temp, of 
j Air. 

Time after 
24 hours. 

Temp, of 
Air. 

Timo after 
90 hours. 

Temp, of 
Air. 

Turkey umber. 

Common umber. 

Venetian red. 

Burnt tfenna. 

Drop black. 

Bed lead .. 

Lb. 

1 

h 

1 

2 

li lb. 

M 

»* 

Ho*. 

** 

’ *» 

» 

Hours. 

4 

Si 

5 

41 

ft 

°P. 

54 to 66 

Hours. 

54 

5 

5 

64 

cl 

0 F. 

C9 to 00 

;; 

& a; -»i c» o oo Q 

3 

°V. 

6610*6 

n 

/# 

t* 1 




* 



01 



i» - . 
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Tablb VI. 

Ordinary Linseed-Oil Samples. 


Paint. 

Weight of 

Weizhfc ot 

Weight of 

Time of 

Temp, of 

Time after 

Temp, of 

Time after 

Temp, of 

Pigment. 

Oil. 

Terebine. 

Drying. 

Air. 

24 hours. 

Air. 

96 hours. 

Air. 


Lb. 



Hours. 

°P. 

Hours. 

•p. 

Hours. 

°F. 

Turkey umber ........... 

l 

li lb. 

24 oz. 

4 

64 to 66 

7 

69 to 60 

Hi 

55 to 6G 

Common umber. 

1 


.. 


H 

64 


6 

»• 

Venetian red . 

it 



8 i 

SI 

64 


64 


Burnt sienna. 

l 



4» 

1, 

7 

*» 

94 


Drop btack. 

1 



ft 

ss 

74 


N* 


Bed lead. 

a 



6 

” 

8 

” 

7 



From the above result* it would appear that for all 
practical purpose* ordinary raw linseed oil is as good as 
raw Baltic oil for paint mixing. The paints made up with 
Baltic oil, when freshly put on, dried io from 4 hours for 
Turkey umber to 5.} hour* for black and red lead, and those 
with ordinary oil from 4 hour* for Turkey umber to 6 hours 
for blaok and red lead. After the paints had stood 21 hours, 
the Baltic-oil samples dried in from 6 hours for common 
umber and Venetian red to 6f hours for black paint, while 
for ordinary oil from 5| hours for Venetian red to 7h hours 
for blaok paint. (These numbers, both in the case of Baltic 
and ordinary oil samples, after 24 hours’ standing, would 
have been higher if the temperature of the air had remained 
the *ame a* when freshly put on.) 

After the paint* had stood 96 hoars the temperature of the 
air was practically the same as when the paints were freshly 
pat on, so the numbers arc strictly comparative. In this 
case the times varied for the Baltic samples from 5 hours 
for Venetian red to 8 J hours for black paint, and for the 
ordinary oil samples from 6 hours for common umber to 
hours for burnt sienna. The keeping of the paint had 
resulted in slower drying in each instance, Venetian red 
taking half an hour longer and Turkey umber took four hours 
longer for Baltic samples, and for the ordinary oil samples 
half an hour longer for common umber and five hours longer 
for burnt sienna. 

These trials show the importance of not adding terebino 
to paint until it is going to be used, as when freshly mixed 
the paints dry faster ; besides, it is more economical. 

The same pigments as used in the above trials, if manu¬ 
factured by another firm, would, no doubt, give different 
times for drying. 

As patent driers are much used for drying paint, a 
series of trials were made with them in oil alone, and also in 
oil mixed with pigment, to see bow they would dry compared 
with terebino. They are solid bodies mixed with oil to the 
consistence of putty. The solid matter consists chiefly of 
some inert substance, such as whiting, Paris white, china 
clay, or sulphate of lime, mixed with a small proportion of 
one or more of the following substances: acetate and borate 
of lead; acetate, borate, and sulphate cf manganese. 

For these trials four samples of patent driers, made by 
firms of high repute, were procured. Trials were firstly made 
in oil alone. Two proportions of patent drier were added : 
8 oz. and 6 oz. to 1 lb. of raw Baltic oil. After mixing the 
patent drier with the oil, the mixture was allowed to stand 
18 hours, so as to allow of the drier becoming thoroughly 
incorporated with the oil. This was considered necessary, 
as the drier was in the solid form, and some time would 
necessarily elapse before the oil had appropriated or dis¬ 
solved an amount of drier sufficient to effect its drying. A 
sample of 2 oz. of terebine to 1 lb. of oil was included in the 
tests. The results showed that the terebine sample dried 
much faster than 8 oz. or 6 oz. of patent drier. After standing 
16 days the patent drier samples dried much faster than 
when 18 hours old. After the teBta with oil a series was 
made with 3 oz. and 6 oz. of patent drier in ordinary paint. 
The results showed that terebine dried much faster in each 
case. On long standing, however, the times of drying in 
the case of the patent drier samples aflfte much decreased. 

In order to test the drying properties of different terebine* 
under various conditions, a series of trials were made with 
those detailed in Table I., and for this purpose a quantity of 
burnt sienna in paste form was procured from a manufacturer 
of good repute. This was then made down to the usual 


consistence for painting with raw linseed oil, and tests made 
with each terebine, varying the proportions from 2 oz. to 
\ oz. to 1 lb. of paint; it would have been preferable to 
apportion the terebine to the oil in the paint, but as the burnt 
sieuna which is sold in paste form contains oil, and as the 
amount of oil could not be well estimated, it was thought 
advisable to fix it to the paint when thinned down and ready 

This metLod of reducing the proportion of terebine to paint 
by instalments from 2 oz. to J oz. per lb. of paint was 
thought likely to be the best for arriving at their compara¬ 
tive strengths j 2 oz. of terebine per lb. of paint would 
amount to about 4 oz. per lb. of oil in the paint. 

The paints were painted on glass when freshly mixed and 
after 7 2 hours’ standing. 

Burnt sienna was selected, as it is accounted a paint 
which is hard to dry, the effect of this pigment on the oil 
being to retard its drying. Burnt siennas vary very much 
in this respect, no two lots giving the same numbers, and, 
as will afterwards be pointed out, occasionally a quality 
specially difficult to dry is met with. Results of these 
tests are in Table VII. 

Taking the results for 2-oz. samples when freshly put on 
there is a difference of 4i hours between the fastest drying 
sample, D, and the slowest, C, and, after standing 72 hours, 
a difference of 10 hours between the fastest, 1), and the 
slowest, B; it will also be noticed that in each case the 
drying time is slower after standing 72 hours. 

For the 1 (-oz. samples, 1) was still the fastest and C the 
slowest, the times being very similar to those for 2 oz., 
showing that 2 oz. was, for each of those tercbincs, an 
excessive quantity when the paint was put on after being 
freshly mixed. But the 1 j-oz. samples went back very much 
on standing 72 hours, sample E taking lit hours longer to dry. 
The 1-oz. samples, when freshly put on, dried very well, 
almost as well as with 2 oz., but they showed worse results 
on standing 72 hours, E taking 21 j longer than when 
freshly put on. For j-o z. samples there is a marked 
increase in the drying times, C taking 43 hours, whereas it 
took only seven hours for lj oz. A marked increase was 
noticed also on all the J-oz. samples on standing 72 hours, 
the time of the fastest sample. A, increasing from 5$ lb. 
to 17 hours. 

For the J-oz. samples, when freshly put on, the times are 
again much increased, the fastest, A, taking llj hours, and 
the slowest, C, 84 hours, whilst after 72 hours’ standing, 
A, the fastest, takes 30 hours, a difference of 18J hours 
brought about by standing, and 0, the slowest, 90 hours. 

These results show the value of this method for arriving 
at the strength of a sample of terebine. The difference 
between some of the samples was not very marked, even 
when the amonnt of terebene bad been reduced from 2 oz. 
to 1 oz., but the ^-oz. samples showed a very decided 
difference, I), for instance, which was the fastest with 2 oz. 
of terebine, taking eight hours longer to dry with % oz. 
These trials bring out very forcibly the necessity of mixing 
terebine with paint immediately before using, and not 
allowing it, if possible, to stand over night. 

In order to ascertain whether or not a larger proportion 
than 2 oz. of terebine to 1 lb. of paint would quicken 
the time of drying, a test with 4 oz. to 1 lb. of paint 
was compared with a 2-oz. sample, and the times were 
as follows:—2-ox. sample dried in 6 hoars ; 4-oz, sample 
dried- in A} hours. Temperature of the air, 44° F. 
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Table VII. 


Sample. 


A 

A, 

A, 

« 

«; 

Ii 

K 

F 

<; 


2 o*. of Tcrcbine to 1 fb. of Paint. 


Time of j 
Drying 
when 
Fresh. 


llonra. 

•Hi 

31 

41 

71 

3 

4 

U 

5 


14 o». of Toro bine to l lb. of Paint. 


Tem¬ 

When 

72 

Hour.fi 

old. 

Tem¬ 

Time 

t 

Tern- ! 

When 

•J. s 

Tern- 

Time 

Tem¬ 

Titno 

when 

72 Honrs 
Old. 

perature 

of Air. 

perature 
of Air. 

when 

Fresh. 

pemture j 
of Air. j 

1 w 

Hours 

Old. 

pern tore 
of Air. 

when 

Fresh. 

perature 
of Air. 

o p 

Hours. 

° F. 

Honrs. 

° F. , 

Hours. 

0 F. 

Homs. 

o ,,s 

Hours. 

60 to Cl 

’’ 

MJ 

GO to 02 

Hi 

00 tool 

M 

31 to 53 

Ml 

00 to 01 

3? 

»• 



M 


Mi 


s 


*2 


41 

„ 

lit 

r. 

51 


10 


m 


Hi 

71 


II 

>» 

0 

.. 

m 


8 


>» 1 

12 


7 


gs 


s$ 


Ml 

.. ! 



M? 


12 * 


121 




24 


71 


2 D 


Hi 


fti 

>• i 

m 

M 

71 


24 

- 

31 

” 

•• ^ 

7i 


;>i 


111 


i oz. of Tcrcbine to 1 lb. of Taint. 


Tem¬ 
perature 
of Air. 


i 0 P. 

53 to 33 


4 oz of Terebine t<j l lb. of Pr.int. , \ or. of Terebine to 1 lb. of Taint. 


hi j tie. 

Time when 

Temperature 

Time 72 

Teumernture Tim* 1 when 

Temperature! 

Time 7! 

Temperature 

of A ir. 


i Fresh. 

of Air. 

Hours Old. 

; of Air. I?retail. 

of Air. | 

Hours Old. 


Hours. 

° F. 

Hours. 

0 F. Honrs. 

• F. 1 

Hours. 

! 0 F. 

A 

; 51 

5no 5 J 

17 

52 to 35 Hi 

53 to 55 

Mu 

62 to 53 

A | 

! 7 

„ 

is 

» 15 


MO 

A-. 

l !»} 


23 

27 


50 

! " 

11 

S 


•12 

.. 40 


57 


r 

*w 


r.s 

Hi 


!H> 


n 

u 


M)l 

1 !) 


4S 


i: 

)7 


4S 

.. 48 


58 

1 

f ■ 

40 


iVi 

.. 40 


57 


(.; 

8 

>• 

20 

1 > 


44 



These results were practically the same, and showed j 
that the addition of the extra 2 oz. was unnecessary. 

It is the universal experience that cold weather retards j 
the drying of paint when mixed with terehine or other j 
driers, so, in order to ascertain what difference a moderate 
and also a low temperature would have when compared j 
wi.h drying at the ordinary temperature, trials were made ! 
in h i artificially cooled chamber. j 

As the stock of burnt sienna with which the preceding j 
trials had been made run out, another supply from the 
same maker was obtained, and as from previous experience ! 
it was known that this paint was very irregular as regards j 
its time for drying, a comparative, trial was made with i 
what remained of the previous stock. ] oz. of tcrcbine to ; 
1 lb. of paiut was used. The results are in 'fable VIII. 



Table VIII. 

i 

- ._ 1 

Simple. 

i Time, for 

Time for 

Temperature 

i Old Sienna. 

New Sienna. 

ol Air. 


■ Hours. 

Hours. 

0 F. 

A 

Ml 

4 4 

57 to <50 

A, 

3 1 

0 

»> 

A 9 

ft 

81 


H 

0 

1 ) 

1 

C 

7 

«» 

„ j 

J» 

K 

3} 

71 

Hi 

13 

„ i 

G 

61 

7 


- 



-- ” ■ i 


The above results show that the new stock was very 
much harder to dry thau that previously used, and shows 
the importance of testing each lot as it cornea in, so os to 
avoid unsatisfactory results. Occasionally a sienna specially 
hard to dry is met with, and when this occurs in ordinary 
work it is not the sienna which is suspected, but the terebine. 

After having tested the new stock of sienna paint, the 
trials at low temperatures were proceeded with. Three 
sets of trials were made : 1 it, at the ordinary temperature j 
2nd, at 40° F,, or 8 C F. above freexing ; and 3rd, at 14° F., 
or 18° F. below freezing point. 

As the results in Table VII. showed that X oz. of terjbine 
to 1 lb. of burnt sienna paint was sufficient for ordinary 
purposes, this proportion was adopted, but a 2 -ox, sample 


of A T/as included at the lowest temperature to ascertain 
if an extra I oz. would quicken the (Iryiug time. The 
results are in Table IX. 

Taiu.e IX. 


Sample. 


A 

A 

A, 

A. 

H 

r 

l) 

]•: 

(« 


Proportion 

Proportion 

Time of 

Tune of 

Time of 

of 

of 

burnt 
Sienna. | 

Ur.viriK in 

Dry in /4 in 

Dryhijr in 

Terebine. 

Air at 

55 ’ lo 5ii' F. 

Airn t 

40' K. 

Air at 
14° F. 

0 /,. 

Mi. : 

Hours. 

Hours. 

Hours. 

1 

i 

y\ 

71 

23 

2 M 

2 

i 1 



1 

i 

0 

ii 

40 

1 

i 

Hi 

15 

52 

1 

i 

It 

IS 

52 


i 

22 

:u 

07 

1 

l 

Hi 

loi 

40 

1 

i 

1 i 

13 

24 

HO 

I 

7 

15 

43 


The aliove resulis «iiow the marked effect of u low 
temperature on the dryingtinu-K. Comparing A, the fastest 
dryer, at 5.V F. and 40 J 1 '. thero was ati increase in the 
drying time of IIJ minutes for every 1 " K., and from 
4o g F. to 11° F. there was an increase of :io minutes for 
each- 1 ° F. Taking C, the slowest dryer, from A 5 ° F. to 
40" I'., there is an increase of 4G minutes for each 1° F.. 
and lrotu 40 F. to 14 J F. an increase of 115 minutes for 
each 1 ° F. The 2 - 0 1 . sample of A did not dry faster thau 
the 1 oz. sample at 14“ F. The paints in the trial at 14 ° F. 
were covered with ice crystals very shortly after being put 
on, owing to the moisture iu the air condensing on the 
surface and freezing. 

In very cold weather, such as is experienced in tbi» 
country, good terebinu never fails to dry ordinary paint, 
even although the time of drying may be considerably 
retarded. 

As the foregoing trials, i.e., those at low temperatures, 
were made in a confined space, it was thought pos¬ 
sible that as free air circulation did not take place in the 
same sense as in those samples which were dried in the 
ordinary way for comparison, it might affect the results. 
In additioa also to the apace being confined they were in 
the dark. In order to settle this point three sets of triala 
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wcro made, first, in ordinary daylight in an airy room ; second 
in the dark with the free circulation of air j third, in the dork 
in ii confined space. The proportion of terebine added was 
1 ox. to I lb. of burnt sienna paint, and the results are in 
Table X. 

Tarlk X. 



j In the Light. 

In the D.irk. 

!n the Dark. 

Tempura 

Sample. 

Free Accosh 

Free A mess 

Confined 

tore 

( Air. 

Air. 

Spam. 

of x\ir. 


Hours. 

Honrs. 

Hours. 

° F. 

A 

5 

• P *J 

0? 

40 to 5l> 

A, 

{ 7 

7i 

7 


A* 


10 

10 


B 

i iK 

10 

104 


0 

m 

20 

23 


1) 

B! 

<; 

fli 


K 

23 


23 


IS 

1 71 

si 

t.i 



It will be noticed from the abovo numbers that although 
the times for the samples exposed to the. light arc a little 
shorter than those for the other two, yet for all practical 
purposes they are the same, and the fact that the low- 
tetnperature trials were conducted in a closed space could 
only affect the results to a slight extent. 

It is commonly stated that dump and foggy weather 
wards the drying of paint, but during all the trials made 
the state of the weather was carefully noted, and the 
results do not corroborate that view. (If course, in foggy 
weather the temperature is often lower, which has been 
shown has a very marked influence on retarding the drying, 
but from careful observation neither damp nor fog or both 
combined had any influence. 

In all the above trials, the paint was brushed on a glass 
surface to ensure uniformity in the film of paint, and so 
obtain more strictly comparative results. No doubt it may 
be thought that if wood had been used different results would 
have been obtained. To settle this point burnt sienna 
paint mixed with the same samples of terebine which had 
been used in previous trials was brushed on glass, wood, 
and wood which had received a coat of knotting varnish. 
The wood selected was an ordinary flooring hoard. Tho 
results proved that there was no difference in the times 
of drying on glass, wood, or wood coated with knotting 
varnish. 

For pure lend paints, such as white and red lead, terebine 
does not possess such an advantage as a drier as for other 
paints. It was found that two or three per cent, of good 
borate of manganese mixed with these paints and allowed to 
stand for some time before using was almost equally satis¬ 
factory. For ordinary paints, however, borate of manganese 
is not at all serviceable. 

All tho trials detailed in this paper were made with 
genuine linseed oil and paint made up with a similar 
quality of oil. If, however, adulterated oil had been used, 
the drying would have been slower. 

For the purposes of staining wood terebine is often used, 
but in this class of work it is added in much larger propor¬ 
tion^—about 2 lb. of terebine to 1 lb. of paint in paste 
form. Such a mixture is very thin by intention, as it is 
merely used to give the wood the requisite colour without 
covering it. It does not follow because a terebine is 
a good drier for paint that it will be equally good for stain¬ 
ing. It depends more on the nature of the solids contained 
in the terebine. If they are hard or brittle when dry, they 
will be most probably quick driers for staining, but if of a 
soft or greasy nature they will be slow. 

In order to ascertain what kind of skin the terebines 
used in the paint trials would give, they were put on glass, 
and when the turpentine had completely evaporated the 
skin examined. The times of drying are in Table XI. 

From these numbers It will be noticed that terebine, 


Ta»lk XI. 

Sample. j Time of Drying. Appearance of Skin. 


13 minutes 
15 
10 
15 
13 

Not dry some hours 


Hard classy 

Soft greasy 
Hard glassy 


Comparing the results in Table XI. with those in Table 
XII., it will be seeu that the terebines which were slowest 
iu the staining tests were those which gave a soft and 
greasy skin when dried alone, and bears out what was 
previously stated, that when terebine is used in so large a 
proportion as in these trials, that the drying depended very 
much on the hardening nature of the solids contained in the 
terebine. 

Taiii.f. XII. 


1 Weight Weight Time j Temp. Time of Temp. 

Sample. of of ! of of . Drying 4M 1 of 

Terebine. Sienua. Drying. Air. flours old. Air. 


A 

2 hi. 

Hours. ° F. 

1 lb. J (50 to 01 

Hours. 

« 

A, 


” 1 j , ’» 

j, 

ft 


" > ii , ” 

it 

C 


„ i \ . 

. H 

T) 

" 

; 4 j 

0 

E 



21 

fr 


u | 

li 


It must, however, be borne in mind that the tests for 
stain are no test for a terebine which is to be used for paint, 
as D, which was poor in stain, was good in paint. 

My thanks are due to Mr. Anderson for the care bestowed , 
on tlte werk detailed in this paper. 


THE DECOLOHISATION OF PEATY WATER 
BY ALUM. 

BT JOHN MACORKOOlt, W.A. 

Dunoon water, used in the following experiments, is 
almost wholly a surface-water, containing from 2 ■ 8 to li ' G 
grains of dissolved solid matter per gallon. The hardness 
is very slight. As there are no human habitations within 
the collecting area, contamination with sewage is avoided. 
The natural reservoirs of the rainfall are extensive peat 
mosses and glacial moraines. After heavy rain, the colour 
of the water is not as intense as it is after a long drought, 
the reason being that the highly-coloured “ peat extract ” 
is greatly diluted with a clear surface-water from localities 
which are free from peat. 

Mechanical filters were adopted about a year ago, and 
attempts were made to decolorise the water by tho use of 
alumino-ferric cake. This material contained about 14 per 
cent, of alumina, O'5 per cent, of ferric oxide, and 0'1 per 
cent, of arsenic acid. As the last ingredient is a most 
dangerous poison, alum of this quality should not be 
used. Arsenic-free sulphuric acid should be used iu the 
manufacture of the alum-cake for clarifying water. Iu the 
following experiments pore crystallised alum was used. 

In order to find the amount of alum required to decolorise 
a gallon of Dunoon water, aeveral 6-ox. bottles are taken, 
and 70 c.c. of the water to be tested Bdded to each. To each 
bottle is then added a certain quantity of an alum solution 
containing 1 mgrm. per c.c. The amount varies from 
0-4 c.c. to 2 c.c., t.e., O'4 to 2 grains per gallon. Each 
bottle is then shaken, to mix the contents, and left at rest 


when put on a glass plate alone, in^he majority of cases 
dried quickly and left a hard skin. ^ 

After the above trials were made the same terebines were 
mixed with burnt sienna (iu paste form) in the proportion 
of 2 lb. of terebine to 1 lb. of burnt sienna, to ascertain 
their suitability for staining purposes, and the results are 
in Table XII. 


till the following day. 

The bottles which do not contain enough alum will then 
i show no coloured precipitate; in those which contain 
| sufficient alum, or an excess, there is a highly-coloured 
flocculent precipitate. Bottle* containing insufficient alum 
have been left for weeks without showing any sign of a 
precipitate. 











• Mi? is, isos.] JOURNAL AND PATENT LITERATURE. 543 


Tbe correct amount of alum to decolorise Dunoon water 
his bet-Jound to vary from 0-8 to 1*8 grain per gallon. 

Theiollowing table sbowa the weight of precipitate pro- i 
dueed by different amounts of alum in half a gallon of 
water. Fire Winchesters, A, B, C, D, and E, were used. 
Half a gallon of u ater, and stated quantities of alum were 
' added to each. After 24 hours each of these was filtered 
i through ft weighed filter-paper. The papers were then 
dried, weighed, and the nou-volfttile matter subsequently ; 
determined by ignition. 


Alum 
added in 
— drains 
per 

i Gallon. 

t 


Weight : Weight 
Weight of Residue 1 of AbO* 
of Pro- after J in Alum 
cipitete Ignition ! added to 
in Wgrms. of Pro- i Half 
cipitme. Gallon. 


Condition of Water 
after Treatment. 


I 


A 1 

0*<5 

•• 

2*5 | 

’ 2*1 

Approx. 1(7 |>er 
cunt, of colour 
removed. 

li 

0*1* 

15’3 

(5*0 

3*1 

Approx. SH) per 
cent, of colour 
removed. 

C 

1*3 

nr 5 

(VS \ 

4*5 

Completely de¬ 

colorised. 

l> 

1*11 

170 

«•* | 

**« 

„ 

K 

i*y 

7(5*5 

fro ; 

(IT, 

i „ 


Before filtration, A showed no sign of suspended matter, j 
; In the caw of B the particles were very small, and remained j 
l suspended throughout the whole of the liquid; the filtration i 
was tedious. In bottles C, D, and E there was a coloured 

• precipitate, and filtration was rapid. 

This table shows that the weight of precipitate is 
practically constant after the addition of u certain weight 
, of alum. (Further experiments have shown that the 
brown precipitate produced by alum is soluble in a strong 
j solution of alum, and that if a very large excess of alum bo 
•3. added to Dunoon water, the colouring matter is not pre- 
\ cipitnted.) It also shows that the weight pf alumina in the , 
| precipitate does not increase beyond a certain amount, and 
) that any excess of alum, beyond the correct amount, remains 
in solution, taking no part in the reaction with the colouring i 
: matter. The non-volatile residue after ignition is chiefly 
; alumina with some ferric oxide; the volatile portion contains 
i at least 25 per cent, of carbon. 

* The following table shows the rapidity of the reaction i 
) between the colouring matter and alum. Several half-litres j 


** 


of tbe water were treated with different quantities of alum 
and filtered after certain intervals. 


- 

1 Grains of 
j Alum used 
j per Gallon. 

Timo | 
between 1 
Addition of j 
Alum and , 
' Filtration, j 

R“sull 
after one 
Filtration. 

Result otter rauain* 
a Second Time 
through the name 
Filter Paper. 

A 

0*0 

2 minute* 

Very little 

Soiii** more colour 




colour 

removed, but not 




removed. 

neat ly decolor- 
i st'il. 

li 

<; 

ri 

1*3 

” 

*• . 

*' 

1 > 

1*5 


(1 

| lt M 

K 

F 

()•}» 

3 bourn j' 

As Kt>od as 
A, li, L\ 

More colour re¬ 
moved, hut not 

1' 1 

1 * *i 

" \ 

and 1 ) 

all. 

ii 



after two 


l J 

l 

nitrations 


i 

ri 

ii hours 

Decolorised i 




— -- 

I 



The solid particles formed in the reaction between alum 
and the colouring matter are at first so minute that no 
filter can retain them; if sufficient alum is present they 
increase in size until their removal becomes easy, if 
filtration is performed immediately after adding the correct 
quantity of alum, the colour is not removed, and a coloured 
precipitate forms in the filtrate after a few hours. 

Use of Soda or Linn: along with Alum. —While it was 
found that the colour was completely removed by the use of 
1 f 2 grains of alum per gallon when alum alone was used, 
no precipitate of coloured matter was obtained when, in 
addition to the alum, quantities of carbonate of Roda up 
to 2 grains per gallon were also added. Many experiments 
were made with other quantities of alum and coda, but 
in every ease the soda hindered the precipitation of colour. 
Lime up to 2 grains per gallon had a similar effect. When 
more than 5 grains of lime per gallon were used, a coloured 
precipitate was obtained without the use of any alum. 
Barium hydrate gave no precipitate. A sample of water 
was saturated with ozone, hut its colour was unchanged. 

To decolorise a peaty water, the best method would be 
to add the correct quantity of alum to the water in large 
tanks of known size, leave for several hours until the solid 
product of the reaction between alum and colouring matter 
is in visible particles, and then run the content* of these 
tanks to filters. Any other method will inevitably lead to 
u after-precipitation ” of coloured matter in the supply 
pipes. 
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I.—PLANT. APPARATUS AND MACHINERY. I 

English Patents. 

Furnace! for heating Boilers, Salt Pans, and other Struc¬ 
tures, It ever her atory and other Metallurgical Furnaces, 
such as liefining and Puddling Furnaces : Impts. in ——. 
J. Armstrong, London. Kug. Pat. 4154, Feb. 18, 1902. 
The fuel i* fed down on to the grate of the furnace through 
a vertical shoot surmounted by a hopper, which may be 
provided with a cup and cone apparatus tor preventing the 
escape of smoko or gas. This hopper may be either of 
solid masonry or of iron plates water-jacketed. The 
furnace is provided at both sides with doors for removing 
clinker and distributing the fuel, and air is supplied by a 
blower to a wind box below the grate. The gases produced 
by the combustion of the fuel are met by a second air-blast 
supplied from a heated chamber above the bridge and to 
completely consumed, the blast also directing the flames 
down upon the hearth. Steam may also be biown into the 
furnace to yield carbon monoxide and hydrogen. (Compare 
Eng. Pat. 1910 of 1901.)—H. F. C. G. 


United States Patents. 

Incrustation Preventive , and Method of Manufacture. 
A. Raymond, T. Lowther, and D. Perry, Bobrik, Russia. 
U.S. Pat. 724,331, March 31, 1903. 

See Eng. Pat. 21,075, 1900 1 this Journal, 1902, 32. 

—W. P. S. 


Filtering Substance, and Process of Making Same. T. 

Weudling, Assignor to C. Bomeisler and H. Fisher, all of 

New York. U.S. Pat. 724,636, April 7, 1903. 

Asbestos fibre is disintegrated by treatment with a 
carbonate and an ucid, calcium carbonate and hydrochloric 
acid being suitable. It is then washed, mixed with a 
silicate (magnesium silicate) to form a paste, and applied 
ns a coating to asbestos cloth, which ts then baked, and 
finally washed to free from any uncombined chemicalB. 


Fkknch Patents. 


Evaporating, Boiling, and Distilling Apparatus. 

H. Untiedt, Fr. Pat. 323,167, July 21, 1902. 

See Kng. Pat. 0015, Feb. 27, 1902 ; this Journal, 1902,1322. 

—J. W. H. 


Centrifugal Machines for Filtering, and the Separation 
of Suspended Solids from Liquids £ Water, Solutions, ^r.]. 
M. K. liamber, Colombo, Ceylon, and J. Roger, Loudon. 
Eng. Pat. 7745, April 2,1902. 

The material to be treated is first heated or cooled to any 
desired temperature, in n tank or other receptacle fitted with 
an internal or external arrangement of heating or cooling 
pipes, &c. The liquid is then passed, either intermittently 
or continuously, into a centrifugal filtering drum, constructed 
similarly to a centrifugal cream separator, but with the 
usual skim-railk outlet provided with a tup or plug, or 
omitted. The drum is fitted with a removable lining, for 
the collection and removal of solid matters, the lining being 
kept in position by flanges on the drum, Ike., and resting 
on a pad of rubber or other suitable material. For the 
bacteriological purification of water, the lining consists of 
an inner part of porous material, such as tingluzed earthen¬ 
ware, and a close-fitting perforated metal easing. The 
upper or lower end ol' the drum can be detached, to 
facilitate the insertion and removal of the lining The 
filtered liquid is discharged from the bottom of the drum. 

Drying Machines or Hydro - Extractors; Impts. in 

Centrifugal -H. C. J-ongsdon, Keighley, Yorks. 

Eug. Put. 11,450, May 20, 1902. 

The improvements relate to the driving mechanism of the 
rotary cuge and the lubrication of the shafts.—K. A. 

Fumes and Gases evolved from Vessels employed in Metal¬ 
lurgical, Chemical, anil Analogous Operations; Appli¬ 
ances for Abstracting or Carrying off the -W. 

Lynes, Birmingham. F.ng. Pat. 22,852, Oct. 21, 1902. 

\ detachable hood is connected to the crucible or other 
vessel, and is provided with a flexible pipe leading to a 
chimney stack) a gap is provided in the hood lor tlio 
inspection of the contents of the vessel, which may be 
closed with a lid or flap. A pan may also be slung in front 
of the hood for the reception of dross or skimmiugs. 

——J. W. H. 

Low Temperatures; Method and Apparatus for Producing 

Constant Previously Determined -A. B. Seiffert, 

Chcmnits, Germany. Eug. Pat. 26,792, Dec. 4, 1902. 

The chamber or space to he cooled is surrounded by acryo- 
hydrate having a cryohydrical temperature suitable for the 
purpose required. A gas, produced, for example, by dissolv¬ 
ing carbon dioxide “ snow ” by means of ether, is passed into 
the cryohydrate until the latter incompletely congealed, the 
cryohydrate then serving to msTfitain the required uniform 
temperature until it again reaches the point of complete 
liquefaction, when the spent gases are discharged, and fresh 
cold gas is introduced, In the apparatus claimed, the 
release of the spent gns and the formation of the fresh gas 
are controlled by a thermo-regulator.—R. A. 


Centrifugal capable of being Emptied and Hechargeit 
during Rotation. F. JIumpi. Fr. Pat. 323,271, July 23, 
1902. 

See Eug. Pat. 13,547 of 1902 j this Journal, 1903, 220. 

-J. \V. H. 

Centrifugal Apparatus for Cleaning and Concentrating 
Granular Mineral Matter, such as Phosphates, Kaolins. 
#c. L. Beaussart. Fr. Pat. 324,114, Aug. 29, 1902. 

The drum of the apparatus, rotating on a vertical axis 
receives the material and also a stream of water, which 
carries away, as it leaves the top of the drum, the useless 
or waste material into an unnular chamber; the concen¬ 
trated or cleaned material is discharged below, by raising 
the body of the dram from its base (the diameter of the 
dram being greater near the base than at any other place). 

—J. W. H. 

Centrifugal Separators. [Steam, Oil, $t.] W. 11. Smith. 

Fr. Pat. 324,145, Sept. 1, 1902. 

The steam or other fluid flowing along a pipe, after being 
directed by the fixed vanes, meets the moving vanes of a 
turbine, which are connected to a fan running in an enlarge¬ 
ment of the pipe, which enlargement is connected with a 
“ draw-off ” vessel. < til or water, associated with the steam 
or other vapour, is discharged by the fan into the draw-off 
vessel, while the dried steam passes on.—.T. W. II. 

Fitter Press: “ Le Supreme.” R. Bennac. Fr. Pat. 
323,562, Feb. 23, 1902. 

The liquid to be filtered is distributed to the several 
elements contained in a wooden casing. The filtering 
medium, in the form of bags, is supported on cylindrical 
baskets inside cylindrical drums, which receive the filtered 
liquid.—J. W. H. 

Filter Press. Soe. Ch. Prevet et Cie. Fr. Pat. 323,773, 
Aug. 14, 1902. 

The plates of the press are of two kinds, and are placed 
alternately one above the other, and secured by three long 
bqlts) the plates of one set have on oppogite sides, discs 
of carbon or of gauze, while those of the other set are 
hollow. Alternate plates communicate to channels formed 
bv the plates, for carrying the liquid thoreto and therefrom- 
J —J. W. II. 

Thermometer ; Metallic -. Leboyer. Fr. Pat. 823,056, 

Aug. 11, 1902. 

Stmfs of two kinds of sheet metal are placed upon each 
other alternately, each alternate end being soldered or 
otherwise fixed; the two metals, having different coefficient* 
of expansion, produce a considerable movement in the 
topmost strip when their temperature alters, and this 
movement is communicated to, and magnified by, an index 
needle.—J. W. H. 
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Desiccatioin of Liquid Material j Apparatus for -. 

; Soc. Gebruder Gian. Fr. Pit. 383,961, Aug. 23. 1902. 

' The material is carried in a thin bed on a aerie* ot 
horixontai endless belts, between whioh heating treuels or 
' tubes are piaoed. On reaching the delivery end, the 
« desiccated material is scraped off the belts.—J. W. M. 

E-PHEL, GAS. AND LIGHT. 

■ Alcohol-Hydrocarbon Gas. D. Mohr. Zeits. f. 

■' Bpiritusind., {30, [13], 1S2. 

t I» the manufacture of I’atnpe’s “alcohol-hydrocarbon 
gas,” alcohol (preferably containing 75 per cent, by 
volume) and petroleum are admitted, from separate 
: tanks, into a vaporising retort placed at the back of the 
. furnace, where the emulsion of spirit and hydrocarbon is 
vaporised. The vapours pass into a gasifying retort, 

; situated in the front of the furnace, and are completely 
i gasified without the production of tar or other by-products. 
The hot gases are then led out round the vaporising retort, 
to which they supply heat to assist in the vaporisation. 

The gas produced has a penetrating, disagreeable odour, 
which facilitates the detection of leakages. Its sp. gr. 
compared with air is 0-G75—If 700. It contaius about 
21 per cent, of heavy hydrocarbons, 22—23 per cent, of 
carbon monoxide, 26—27 per cent, of hydrogen, and about 
the same proportion of methane, 0'5 per cent, of carbon 
dioxide, and 2'6—3'2 per cent, of nitrogen. Cyanogen 
compounds are absent j ammonia and sulphur occur in 
insignificant truces. 

The lighting and heating powers of the gas are very 
high. U«ed with an Auer mantle, it gave G7 Hefner 
candles, with an hourly consumption of 66 litres of the 
gas containing 10 per cent, of air (-=59'4 litres of the 
air-free gfts). The efficiency is still higher with a mixture 
containing 25—30 per cent, of sir. Such a mixture can be 
supplied from gasholders for consumption, as only those 
mixtures are explosivo which contain above 6 and below 
21 per cent, of the gas. When burned with a luminous 
flame, the lighting power of the gas is much superior to 
that of coal-gas. With regard to heating power, 1 cb. m., 
measured at 15° C. and 760 mm., gives 7,400 calories, as 
against about 5,000 from coal-gas. 

The cost of the gas, inclusive of wages, repairs, depre¬ 
ciation, and fuel, is 20—21 Pf. per cb. m., which is much 
cheaper than oil-gas, though dearer than coal-gas. The 
simplicity of its manufacture renders it suitable for small 
installations.—H. B. 

Incandescent Light in the Prussian State Railway Depart¬ 
ment, and Spirit Motors. Zeits. f. Spiritusind., 20. 

[13], 153. ’ 

Spirit Motors. —Experience with these shows that with 
motor-spirit at the present price—about 0-15 shilling per 
litre—the cost of fuel is lower than with duty-paid benzine 
(petroleum spirit), not much higher than with petroleum, 
but considerably greater than with the liquid hydrocarbon 
obtained in tbe manufacture of oil-gas. The costs for 
atteudaoce and maintenance are the same as with petro¬ 
leum Spirit motors, and lower than with the others. On 
the whole, the use of spirit is cheaper than tbe use of 
petroleum spirit, and no dearer than that of petroleum. 
Only a limited quantity of the liquid hydrocarbon referred 
to is available. For economical working, only such motors 
should be chosen as effect the most complete combustion 
of the spirit and especially permit of the requisite high 
compression of tbe air-and-spirit mixture. 

Spirit Incandescent Light.—Over 7,000 of these lamps 
have been in use, and they have been found very suitable 
for lighting locomotive sheds and the likej but, as they 
are not free from smell, they are unsuitable for closed 
rooms. To obtain the boat results, good spirit, free from 
resinous substanees, is necessary, and the lamps want careful 
attention and maintenance. Tbe oost for spirit per unit 
of lighting power is the same at with ordinary patrolenm 
lamps, hut much higher' than with petroleum meaudMeent 
lamps, mainly because the Utter are made for a consider¬ 
ably greater illuminating power than spirit Umps are. 

■—H. B. 


Oxides t Heal and Light Emission of same — . C. F4ry. 
Ann. China. Fhjr*., 27, [*], 433—348. Cbem. Centr., 
1903,1, [3], 128. 

Thk author examinad corundum, retort charcoal, chromium 
sesquioxide, platinum, the oxides of calcium, magnesium, 
zirconium, lanthanum, thorium, and cerium, and the Auer 
mixture (96-7 Th and I-3 Ca), with regard to tbeir total 
radiation and light-emission at temperatures of from 300*— 
1,700° C. The oxides of calcium, thorium (lanthanum), 
and the Auer mixture show, at u defluitu temperature, a 
Stronger total radiation in the oxidising flame than in the 
reducing flame; that of cerium, on the other hand, a 
weaker. The same is the cose with regard to emission of 
light, except that the Auer mixture gives a higher value in 
the reducing flame. The colour is also different, in the 
case of the oxides mentioned, in the two flames (thorium 
gives a pinkish-white and cerium a greenish-blue in tbe 
oxidising flame, whilst in the reducing flame the corre¬ 
sponding tints arc greenish-white and bluish-red to brick- 
red). Stefan’s law of radiation is directly confirmed in the 
case of charcoal, corundum, and chromium sesquioxide, 
but only within certain limits in the oase of the other sub¬ 
stances. With regard to emission of light, Wien's law is 
directly applicable only in tbe case of ehurcoa! and chromium 
oxide. Tbo results obtained indicate that, especially at 
high temperatures, the earths examined, uttdorgo physical 
and chemical alteration. 

The author suggests the following explanation of the 
efficacy of the Auer mixture:—Cerium exercises a strong 
condensing action on gases, and thereby accelerates the 
combustion of the latter. The rapidly intermittent local 
increases of temperature on the surface (above the tem¬ 
perature in the interior) caused in this way, produce a strong 
emission. The thorium gives a more extended surface 
to the cerium, aud, owing to its transparency, permits 
tbe passage of the rays.—A. S. 

English Patknts. 

Agglutinant Composition [for Uriquettcs]. G. Charles, 
Paris. Eng. Pat. 6738, March 19, 1902. 

Sbk Fr. Pat. 319,856 of 1902 j this Journal, 1902, 1525. 

—-T. H. P. 

Puel i Production of Solidified - . J. Wiilmer, Zurich, 

Switzerland. Eng. Pat. 27,568, Deo. 15, 1902. 

100 i'ahts of “ petrol,” or the like, are warmed and mixed 
with 7 parts of a molten faltv acid and 8 parts of resin, the 
whole being then saponified with about 5 parts of an 
alkali. The product is next absorbed in 40 to 60 parts of 
sawdust, powdered coal, &c„ and submitted to heavy 
pressure. The claim includes the use of miuerat oil. 

-F.H. L. 

Furnaces for the Combustion of Liquid Fuel. Sir W. (}. 
Armstrong, Whitworth, and Co., Ltd., and E. L. Orde, 
Newcastle-on-Tyne. Eng, Pat. 7925, April 4, 1902. 

A fitiMAHT combustion chamber is arranged us a prolonga¬ 
tion of the furnace, and is fitted with the burners or burner- 
nozzles i it is also lined with refractory material at the 
front and bottom, and the sides and top ure provided with 
casings forming flues through which air is drawn and heated 
on ita way to the burner noztla and furnace. The supply 
of air to the main furnace is controlled by hinged shutters, 
situated underneath the firebars and operated by regulat¬ 
ing rods.—C. S. 

Furnaces; Impls. in -. 14. S. Franz, Etna, Pa., U.8.A. 

Eng. Pat. 3339, Feb. 12, 1903. 

Tint furnace is fitted with a bridge wall at the rear and, 
perforated air pipes situated in the side walls and above the 
firebars, a transverse air-supply pipe situated under tbe 
bridge wall aud fitted with vertical pipes communicating 
yith tbe perforated pipes, and a series of perforated hori¬ 
zontal pipes placed under the fire-bars and communicating 
with the supply-pipe. In each pipe of the series is mounted 
a check-valve, to which is connected a rod, which in turn 
is connected to a lever, fnlcrumed to the exterior of the 
furnace.— C. 8.. 
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Coal-, Oil-, and like Gases; Apparatus for use in the 

Purification of - . W. 8. Clapham, Keighley. Eng. 

Pat. 8618, April 14, 1902. 

Thk purifying material! are apread upon grids arranged 
preferably one above the other in a purifying box, at the 
bottom of which the impure gas is admitted, the box being 
provided with lids below and above for tbe removal and 
insertion respectively of the grids. By means of a travelling 
hydraulic or other lifting jack, the lid below the box can be 
removed and the whole series of grids lowered, so that the 
lowermost grid, with its fouled material, is withdrawn, 
whereupon tho lid is replaced. With the aid of a hoist the 
lid at the top of the box can then be taken off, and a grid 
carrying fresh material placed at the top of tbe series. 

—H. B. 

Coal-Gas; Purification of -, and (he Becooery of 

By-Products therefrom. H. W. Smith. Sutton Coldfield, 
and G. S. Albright, Birmingham. Eng. JPat. 9070, April 
18, 1902. 

Ax improvement on Eng. Pat. 13,653 of 1901 (this Journal, 
1902, 1077), consisting in scrubbing the gas with liquor 
containing free sulphur, heating the liquor to decompose or 
remove the unstable ammonium compounds formed, tooling 
the liquor, again scrubbing gas with it, and repeating, until 
tho liquor contains sufficient sulphocyauide. The heating 
appears to decompose the ammonium thiocarbonate which 
is formed, and which prevents the continued absorption of 
the carbon bisulphide.—H. B. 

Gas Manufacture ; Impts. in -. \V. H. Y. Webber, 

Teddlngtou. Eng. Pat. 11,328, May lfi, 1902. 

To render practicable the use of high temperatures in the 
manufacture of coal-gas, the coal is curbonised in thin- 
walled retorts of relatively small diameter, arranged in 
groups of two or more, united at one or both ends to a 
common mouthpiece or header, so that a single ascension 
pipe serves for each group of retorts. Suitable dimensions 
for the retorts are : internal diameter, 10 ins.; thickness, 

1 in.—H. B. 

. Oil-Gas ; Apparatus for Making - . K. Dempster, 

Marietta, Ohio. Eng. Pat. 23,413, Oct. 27, 1902. Under 
Internat. Conv., Nov. 5,1901. 

See U.S. Pat. 703,901 ; this Journal, 1902, 1128. — II. B. 

Gas i Apparatus for accurately Measuring and Mixing 
—. A.O. Boistelle, Paris. Eng. Pat. 84, Jan. 1, 1903. 
Undor Internat. Conv., Jan. 14, 1902. 

See Er. Pat. 317,750 of 1902 ; this Journal, 1902, 1445. 

—If. B. 

Acetylene Burners. J. W. Bray, Leeds. Eng. Pat. 11,131, 
May 15, 1902. 

The terminal portion of an injector acetylene burner is 
formed in the shape of a truncated cone, the base of which 
is tho aperture where the gas is consumed, while towards 
the apex the side tubes leading air to the gas, converge. It 
is claimed that this method of construction renders the 
acetylene less liable to fire back from the proper place of 
combustion to the original (undiluted) gas-jet than if tbe 
final tube had parallel walls; and therefore the burner 
remains cleaner than usual.—F. H. L. 

Incandescence Gas or Vapour lighting; Methods and 
Apparatus for —. W. Hooker, London. Eng. Pat. 
10,712, May 9, 1902. 

The burner-head is provided with two or more concentric 
rows of tubes or passages composed of corrugated metal, 
the orifices having a diameter of -' 3 — in., which 
device, it it claimed, will enable a brilliant light to be 
obtained from combustible vapours too poor in hydrocarbons 
to be burnt in ordinary burners. —C. S. 

Incandescent Structures for Prod*t$g light; Process for 
Manufacturing Metallically Skeletonised Earthy 
B. Langbans, Berlin. Eng. Pat. 34IS,' April 23, 1902. 

See Fr. Pat. 820,620 j this journal, 1908, 88.—H. h. 


United States Patents. 

Kiln or Furnace. J. Roberts, Catasauqua, Pa. U.S. Pal. 
723,310, March 24, 1903. 

The kiln is circular, and has a number of fire boxes arranged 
at regular intervals around the outside, and provided with 
flaring mouths opening into the furnace space. The kiln is 
also provided with a series of air conduits, for supplying air 
under pressure beneath the bars of the grates, and with a 
second series of flaring-mouthed air ports situated between 
the top and bottom of the kiln walls, the mouths of these 
ports being inclined so as to project the currents of air 
issuing from them, in a direction which will set up a spiral 
motion of the air currents inside the furnace. A third series 
of inclined ports is provided in the upper part of tbe 
furnace for the purpose of projecting a series of air currents 
down upon the charging space.—H. F. C. G. 

Furnace. G. F. Rendall, New York. U.S. Pat. 724,941, 
April 7, 1903. 

In this specification a furnace is described, with a closed 
chamber, the walls of which consist of plumbago; spirally 
arranged burners for heating tbe chamber round the lower 
portion from the exterior ; a valved outlet at the top of tbe 
chamber; a discharge pipe leading from the outlet to a 
receptacle for the products from the chamber; means for 
introducing liquid or gaseous hydrocarbon into the chamber ; 
and a force-pump for forcing oxygen into the chamber as 
may be desired.—H. B. 

Fkknch Patents. 

Fuel; New -. C. Lefevre and G. Blum. Addition, 

dated Ailg. 27, 1902, to Fr. Pat. 319,523, March 12, 
1902. (See this Journal 1902, 1525.) 

The sodium carbonate recommended in the principal patent 
is now abandoned, having proved objectionable in practice ; 
and the black soap may be replaced by heavy oils or other 
fatty substances, the fuel therefore consisting of a mixture 
of coal-dust and marl, with or without the addition of an 
emulsion of oleic acid and potash.—C. S. 

Fuel; Solid - ,from Petroleum, Sulphuric Acid, and 

Lime. J. C. Berntrop and M. L. tj. van Ledden Hulse- 
bosch. Fr. Pat. 823,fi51, Aug. 11, 1902. 

See U.S. Pat. 711,380 of 1902; this Journal, 1902, 1323. 

—c. s. 

Briquettes; Manufacture of -. A. G Browning and 

H. Musgrove. Fr. Pat. 324,213, Sept. 8,1902. 

100 pauts of powdered coal or similar material are saturated 
with water (about 20 parts), and the product is incorporated 
with 10 parts or less of tar, which expels the water and forms- 
a compact briquette. The object of using water is to reduce 
the quantity of tar needed in the formation of the briquettes, 
so that they may burn better than usual, without becoming 
semi-fluid when ignited. Some peat may he added to the 
mixture in order to mask the unpleasant odour on combus¬ 
tion. The same idea is applicable to the manufacture of tar 
paving. (See also Eng. Pat. 4779 of 1902 ; this Journal, 
1908, 289.)—F. H. L. 

Fuel; Manufacture of Artificial -. F. I’tacek. 

Fr. Pat. 324,347, Sept. 10, 1902. 

In order to prepare briquette fuel which will burn well in 
stoves and the like, where the draught is not strong, 
it is proposed to mix a coal rich in carbon, and difficult to- 
ignite, such as anthracite, with one rich in hydrogen and 
oxygen, and easy to inflame. For the same purpose, a 
heavy compact coal like anthracite, may be incorporated 
with a porous and readily inflammable material like saw¬ 
dust. The materials must be very finely powdered and 
well mixed together.—F. H. L. 

Coke i Testing the Hardness of——. L. Carton and 
E. Lecooq. Fit Pat. 823,799, Aug. 18, 1902. 

A weighed quantity of the coke under examination, in 
lumps (8—10 cm. in diameter), it treated in a breaker for 
a quarter of an hour, and then screened through a sieve 
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(e.y., with 519 meshes p«r sq. cm.)- H* r< l colc0 j 

as much as 80—90 pec cent, behind on the sieve, whilst 
soft coke will only leave 40—50 per cent.—C. S. 

Oil-Gas and Water-Gas ; Method and Apparatus frr the 

Production of a Mixture of -. " atergasmuat- 

sebappij Syatecm Dr. Kramer* t*u A arts. l*r. 1 nt. 

324,177* Sept. 3, 1002. 

Two generators and two superheaters are arranged side by 
side, and connected with a recuperator for the supply 1 of 
hot air. After the first blow-up period, the uir blast is , 
shut off; steam is admitted to one superheater, and pusses 
down through the fuel in tho adjoining generator, forming 
water-ga» -, the latter flows up through the second generator, 
where it meets the oil supply ; and the mixture of oil- aod 
water-gases produced leaves the apparatus vid the adjoining 
superheater, which acts as a mixing chamber. After a 
second blast-period* the period of gas production is repeated, 
bnt the gases pursue the opposite direction, steam being 
admitted to the mixing chamber, which now acts as the 
ouperheatcr ; the oil-gas producer acts as the generator, the 
generator as the oil-gas producer, and the superheater as 
the mixing eburnber. Mo fresh fuel is added to the water- 
gas generator, the coke, &c., from the preceding oil treat¬ 
ment, furnishing what is required. (See also Eng. Put. 
2750 of 1901 ; this Journal, 1902, 331.)—H. B. 

Incandescent Lighting ; Material [Liquid Fuel] for 

and Motive Purposes. J. (». -Masaie. Ft*. Pat. 324,206, 
Sept. 4, 1902. 

See Enir. Pat. 19,145 of 1902; this Journal, 1902, 1524. 

* — F. II. L. 

Incandescence Mantle made from Artificial Threads. 
A. M. Plaissetty. First addition, of Sept. 9, 1902, to 
Fr. Pat. 321,803, May 2, 1902. (See this Journal, 1903, 
291.) 

Instead of the artificial filaments mentioned, extremely 
fine filaments, obtained by any mechanical means, may be 
employed.—U. B. 

Incandescence Mantle with Unsewn Top. A, II. Chenier. 
First addition, of July 1, 1902, to Fr. Fat. 322,258* 
May 23, 1902. (See this Journal, 1903, 291.) 


Ceresin in Paraffin j Detection of Small Quantities of~—~> 
Gracfe. Will., pages 574 and 575. 

( Wcsin in Paraffin ; Detection of Sm iU Quantities of -. 

F. Sommer. N Mil., page 574. 

English Patents. 

Carbonising Wood-Waste or Similar Matena!; Apparatus 

for -. O. Haltonhoff, Hanover. Eng. Pat. 7767, 

April 2, 1902. 

Wood or wood-waste is pressed into tubes by means of 
stamps. These tubes are arranged within a heating 
chamber, which, together with the stamps, is caused to 
rotate in such a manner that the material is supplied to 
the tubes only at certain intervals, so that the wood can 
be completely carbonised with small amount of power, 
and using short tubes. 

A collecting tube is arranged in tho centre of the 
carbonising tubes, connected with them by passages, to 
collect and remove the products of distillation.—T. F. B. 


Hydrocarbons of the Acetylene Series; Manufacture 
of Useful Products from — . 0. Moureu, Paris. 

Eng. Pat. 8787, April 15, 1902. 

New acids are manufactured from hydrocarbons of the 
acetylene series, ‘‘near homolngucs of heptine, and octine,/' 
by forming the sodium compound by means of metallic 
sodium, treating this compound with carbon dioxide to obtain 
the sodium salt of the acid, and liberating the free acid as 
described for the corresponding derivatives of heptine and 
octine (Eng. Pat. 23,727 of 19U0; this Journal, 1902, 188). 

The formation of the sodium compound is brought 
aliout by heating a mixture of approximately one atom 
of sodium with one molecule of the hydrocarbon to the 
boiling point of the hydrocarbon. 

The acids claimed by this process arc, methyl *6-beptiuo- 
2-oic-l-acid, methyl-7-octlne-2-oic-l-aoid. dekiue-2-oic-l- 
acid, dodekine-2-oic-l-acid, methyl-7 octone-G-ine-2-oic-l- 
ucid, and methyl-7-octene-4 inc-2-oic-l-acid. The esters 
of these acids are obtained either by esterification in tho 
usual manner or by acting with chloroformio esters on the 
sodium compounds of the hydrocarbons.—T. F. B. 


For the “fixing” or adhesive described in the original 
specification, there is used collodion containing in solution 
nitrates of thorium, lanthanum. See. The nrocess is 
applicable to the manufacture of mautles from filaments of 
artificial silk.— H. B. 


III.—DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

Mineral Lubricating Oils; The Application of Heavy 
Crude Petroleum and Residues to the Manufacture of 
——. K. W. ( haritschkow. Westnik shirow. we?ehtsch., 
3 , 331. Chem.-Zeit., 27 , [31], Hep. 102. 

Daghestan petroleum, distilled op to 360° C. with super¬ 
heated steam, furnished the following fractions :— 


Deodorising Naphtha and the Products of its Distillation ; 

■Method of -K. lenders, Hanover, Germany. 

Eng. Eat. 28,516, Dec. 24, 1902. 

Naphtha or the products of its distillation are deodorised 
by treating with alkalis a mixture of substaooes having a 
naphtha base with essential oils containing terpenei for 
example, spirit of turpentine, fennel, cumin, pine needles, 
lavender, eucalyptus, Ac. A variation of the process 
consists in treating the naphtha and essential oil separately 
with alkali and then mixing. The proportions of the 
mixture may vary according to the Dature of the final 
product to be obtained. 

An explanation suggested is that unsaturated hydro¬ 
carbons, of bad odour, of the nature of dicyclopuntadiene 
are condensed by the alkali with the terpeue forming 
odourless substances.—T. F. 11. 


Per Cent. 


Burning oil. 3V0 

8olaroil.sp.gr. O'NUO-O ISIS . 17‘0 

Spindle oil. sp. gr. 0'903 —0'910. 4'(l 

Engine oil, sp. gr.0’925—0'027. 0’1 

Cylinder oil. sp. gr. 0’9S9—01)50. 18'0 

Besin (block pitch), sp. gr.1’02 and over.IS to 20 


The products are easily refined, and the eonsumption of 
reagents is small. The residue is hard, bat readily fusible, 
and is suitable for a number of purposes. 

Grosoy oil wss also examined, but the higher fractions 
have a higher specific gravity and lower viscosity than 
those from Baku oil, and are not well adaptod for 
lubrication. . t 

Attempts are being made to isolate the high fractions 
without distillation, by extraction with, e.g., amyl alcohol 
and ethyl alcohol.—C. 8. 


i United States Patent. 

I Crude Petroleum and Petroleum Distillates i Process of 

Purifying -. T. F. Colin, Elizabeth, N.J., and O. P. 

Amend, New York. U.S. Pat. 723,368, March 24,1908 

j Petroleum and its distillates ure desulphurised by oxidation 
| by means of a hypochlorite in an alkaline solution, in 
presence of an oxygen carrier, and subsequent removal of 
tbe excess of chlorine with some metallic salt capable of 
existing iu two or more states of oxidation readily transform¬ 
able one into the other. The oxidation is carried out at 
ordinary or slightly elevsted temperatures. Manganous 
nitrate is claimed as a catalytic agent, and tbe use of 
ferrous salts in general (particularly agitation with ferrous 
sulphate) is claimed for removing the excess of chlorine.* 
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Fbknck Patent. 

Carbonising Wood in a Cloud Vessel. H. F. Rizier and 
E. H. Ragot. Fr. Pal. 324,088, Aug. 28, 1902. 

The usual process is accelerated by 1, 4 —2 hours by with¬ 
drawing the retort from the fire as soon as the condensable 
gases hare been driven oil, and introducing air through a 
perforated pipe provided for that purpose. The charcoal 
is thus raised to partial incandescence, and the liberated 
gases burn and complete the carbonisation of the charge. 

—C. S. 

IY.—COLOURING MATTERS AND 
DYESTUFFS. 

Phthalic Green. M. l’rud’hommc. Hull. Soe. Tnd. 
Mulhouse, 1903, 73, 24—25. 

Piitiialio Green, obtained by condensing equimolecular 
quantities of dimethylaniline and tctramethyldiaminophenyl- 
oxyanthrauol, gives two leuco derivatives, and is therefore 
to be regarded as a derivative of triphenyluiethanc. The 
formula proposed by Uoscnstiehl— 

a - c = [c 0 h 4 .N(ch ,) s ] 2 

C„H 4 .CO. C,H 4 . N (CIT 3 ) 3 

is thus confirmed. Fluoreuo Blue also forms two leuro 
derivatives, a stable and an unstable one, and the formula 
established for it is— 

?/O n<cHs) * 

(CHO-.N-' l_ 

- \ncch,), 

—J. McC. 

Diazo Solutions j Stability of -. I. Cain and F. Nicoll. 

J. Soe. Dyers and Colourists, 19, [4], 102 — 105. 

Tub authors studied the stability of the dinzo compounds 
of aniline, meta- and paranitraniline. benzidine, tolidinc, 
dianisidine, and a- and jS-naphthylamine. 

The rate of decomposition at different temperatures was 
measured by observing the volume of nitrogen evolved by 
these bodies. The experiments show that the above dinzo 
compounds (with the exception of those of benzidine, tolidine, 
and dianisidine) decompose in accordance with the law of 
unimolecular reactions, that is to say, if A is the total 
nitrogen and x the volume of nitrogen evolved in the time t, 
then— 

| log x - C (a constant). 

This law is broken in the ease of a- aud /8-naphthylamino 
after 35—50 per cent, of decomposition, for the naphthol 
formed, combines with some (iiuzo compound to form an 
azo dyestuff. 

The three diamines referred to, follow no simple law, and 
the two diazo groups decompose at varying rates, so that 
the values of C give only an approximate idea of their 
stability. Comparing the constants, and putting the value 
of C equal to unity for each substance successively, the 
relative rate of decomposition of each diazo compound for j 
any temperature is as follows:— 


Aniline, j 

ta-Xitr* | p-Xitr- 1 
aniline. 1 uniline. | 

a-Naphthyl- 

amine. 

/S-Naphthyl- 
amine. 

4*3 

T .. ! 


1*0 

0*4 

.. 

*i 

1*2 

160 "0 

i .. 1-00 

30 

1 37 0 

378*0 

1 a-38 

70 

j 88*0 


The stability of the tetrazo oompound from benzidine is 
about 17 times tbat from tolidMt and five times that of 
diazobenzene chloride. Tetrazomethoxydiphenyl is about 
25 times as stable as diazo-p-nitraniline. The amino com¬ 
pounds mentioned may be arranged, in the following order 


with regard to the stability of the diazo compounds derived 
from them, diazobenzene chloride being the most unstable 
product:—Aniline, ff-naphthylamine, tolidine, a-naphtbyl- 
amine. benzidine, p-nitraniline, m-nitraniline, dianisidine. 

—E. N. 

English Patents. 

Indigo Dyestuffs ; Manufacture of Bromo-Substitution 
Products oj ——. O. Imray. From Farbweike vorrn. 
Meistcr, Lucius und Brfiuing, Hoeehst a .Main. Eng. 
Pat. 13,429, June 13, 1902. 

See Fr. Pat. 322,198 ; this Journal, 1903, 293.—T. A. L. 

m-Toluylenediamine [Sulphide Dyestuffs'], and Sulphur 
Colours therefrom ; Manufacture of Sulphur Derivatives 

of -. R. B. Hansford. From L. Cassella and Co., 

Frankfort-on-Main. Eng. Pat. 11,771, May 23, 1902. 
See Fr. Pat. 321,122 j this Journal, 1903, 141.—T. A. L. 

Sulphur Colours [Sulphide Dyestuffs] ; Manufacture oj 

-. R. B. Hansford. From L. Cassella and Co., 

Frankfort-on-Main. Eng. Pat. 11,898, May 24, 1902. 

! See Fr. Pat. 321,183; this Journal, 1903, 141.—T. A. L. 

Azo Colouring Matters and Intermediate Products relating 

thereto; Manufacture of -. J. Y. Johnson. From 

the Badische Aniliu und Soda Fabrik. Eng. Pat. 12,584, 
June 2, 1902. 

Tub partial reduction of o o-dinitro-chlorobenzene-p-snl- 
phonic acid yields 1.2.3.5-amino-chloro-nitrobenzene 
sulphonic acid, which, after diazotisation, combines with 
8-naphthol. The resulting azo compound, when boiled 
with caustic soda lye, is converted into a bluish-violet 
hydroxy dyestuff, the chlorine atom being replaced by 
hydroxyl.—T. A. L. 

United States Patents. 

Azo Dye, and Process of Making Same. A. Bertschmann, 
Assignor to Soc. Chern. Ind., Basle. U.S. Pat. 724,078, 
March 31, 1903. 

A NiTBOBKNZAMiNONAPHTnoL sulphonic acid produced by 
theactionof a nitrobeuzoy 1 chloride on 2.5.7-amino-naphthol 
sulphonic acid is converted by the action of reducing agents 
into the corresponding aminobenzaminonaphthol sulphonic 
acid, which combines with aromatic diazo compounds in an 
alkaline medium. The new dyestuffs so obtained dye 
unmordanted cotton from a salt, neutral, or alkaline bath 
yellowish-red to bluish-red shades. They can be diazotised 
and developed on the fibre, giving strong and brilliant red 
shades very fast to washing. (See Eng. Pat. 13,778 of 
1902 ; this Journal, 1902, 1274.)—T. A. L. 

Bed Azo Dye, and Process of Making Same, C. Schir- 
maciier, Soden, Assignor to Farbwerke vorm. Meister, 
Lucius und Brining, Hoeehst a/M. U.S. Pat. 724,743, 
April 7, 1903. 

Diazotised p-nitraniline homosulpbonic acid is combined 
with £-naphthol. The product forms a reddish powder 
with a bronzy lustre, is tolerably readily soluble in hot 
water with a yellowish-red colour, but sparingly soluble in 
cold water, aud dissolves in concentrated sulphuric acid 
with a bluish-red colour.—T. A. L. 

Blue Dye [Anthracene Dyestuffs], and Process of Making 
Same. H. Bohn, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigshafen. U.S. Pat. 724,789, April 7, 
1903. 

Br fusing j8-amino-anthraquinone with caustic alkali at a 
high temperature, dissolving the melt in water, and blowing 
air into the solution, a mixture of dyestnffs is obtained, 
which can be separated by reducing the mixture in an 
alkaline eolation, when one of the components crystallises 
oat. On oxidation, both yield crystalline indigo-colonred 
substances practically insoluble in water, caustic soda lye, and 
mineral acids. One of these is sparingly soluble in aniline, 
quinoline, and nitrobenzene, the other being easily soluble, 
the former corresponding with the bine product which 
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«puit«i on reduction, the more eoluble product when 
educed being brownish-red. The formation of a dyestuff 
s also assisted by the addition of a aoitable agent, such as 
Mtuaium nitrate, to the melt. (See Fr. Pat. 309,303 ( thia 
Journal, 1902, 911.)—T. A. L. 

Hotel .1 zo Dye,and Method of Making Same. A. L. Casks, 
Assignor to the Firm of K. Oehler, Anilin und Amlin- 
far ben Fabrik, Offenbach-ou-the-Main. U.S. Pat. 724,893, 
April 7, 1903. 

[Iknzidixk ig converted into ita tetraio derivative and com* 
[lined with two molecular proportions of the glycin of 
1.5.7-aminonapbthol sulphouio acid having the following 
formula:— 

IIOjS ''V'N NHCHjCOjlI 

\/\/ 

OH 

The product dissolves in cold water to a violet solution, 
and dyea unmordanted cotton a bright violet.—T. A. I,. 

Red to Violet Dyestuff [Azo Dyestuffs], ami Method of 
Making Same. A. L. Laeka, Assignor to K. Oehler. 
Anilin und Anilinfarben Fabrik. Offenbach-on-the*Main, 
U.S. Pat. 724,894, April 7, 1903. 

This intermediate compound obtained by combining equi- 
molecnlar proportions of tetrazotised benaidine and salicylic 
acid is combined with one molecular proportion of the 
ulrcin of 2.5.7-aminonaphthol sulphonic acid. The pro¬ 
duct forma a brown powder dissolving in water to a red 
solution, and dyes fast rod shades on unmordanted cotton. 

—T. A. L. 

Fitnxcn Patents. 

Indigo Dyestuffs; Broniinated ■--. Hadische Anilin und 

Soda Fabrik. First Suppl., dated Sept. 12, 1902, to Fr. 
Pat. 322,884, July 7, 1902. 

Chloro derivatives of indigo are obtained by treating indigo- 
white with chlorine in presence of an aeid medium. The 
ehloro-indigo formed is a blue powder soluble in alcohol, 
chloroform, glacial ucetic acid, &c. It is reduced by alkaline i 
hydrosulphite, and gives very bright shades on the fibre. 
Indigo-white, when treated with bromine in presence of 
fuming hydrochloric aeid, yields bromo-indigo white, which 
is converted, by the action of one or two molecular propor¬ 
tions of bromine, into mono- or dibromindigo respectively. 
The method is also applicable to derivatives such aa di¬ 
methyl-indigo vrhito.—T. A. I,. 

Dialkyl-anthrachrysone !Ethers [Anthracene Dyestuffs ] 
and their Nitro- and Amino-sulphonic Acids; Manufac¬ 
ture of -. Cie. Par. de Coul. d’Aniline. Fr. Pat. 

324,349, Sept. 10, 1902. 

Ah thiuohrysokk, or one ofits alkali salts, is converted by 
the action of dialkyl sulphuric others into dialkyl ethers of 
anthrachrysone, which, ou sulphonation and subsequent 
nitration, yield dialkyl ethers of dinitroanthrachrysoue di- 
oulphomc acid. These products, when treated with suitable 
reducing agents, are converted into dialkyl ether* of 
(liaminoanthracbrysone disulphonio acids, which dye un¬ 
mordanted wool blue from an acid bath.—T. A. I,. 


V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Titanium Salts ; Mordanting Silk with -. G. H. Hurst. 

J. Soc. Dyers and Colourists, 1908, 19, [4], 105—107. 
The hitbeito used titanium mordants are the oxalate and 
tartrate. It has been found that other compounds of 
titanium, such as titanium-tanno-oxalate, titsniom sodium- 
sulphate, titanium potassium-oxalate, and titanous chloride, 
can be used with very good results in mordanting and dye¬ 
ing silk. 

Silk immersed in a solution of 5 per cent, of titaniam 
tanno-oxalate absorbs, ia 3—4 hours from 8*8—4‘9 per 


cent, of its weight, and the fibre aoquires a fine golden- 

yellow colour. Titanium potassium-oxalate is rather slowly 

soluble. Silk absorbs the salt witbiu 3 —4 hours, but does 
not acquire any colour thereby. Before dyeing the so ini- 
i pregnated silk, it is preferable to pass it through a bath of 
i calcium acetate (5 per cent.), whereby' calcium is fixed. 
The increase of the weight of the silk is about 7 per oent. 

Titanous chloride is best used in a 5 per ecut. solution, 
and the mordanted silk passod afterward*, preferably, 

; through a solution of sodium phosphate. The silk gains 
3 per cent, of its weight. 

Titanium sodium sulphate is slowly soluble in water i It 
is also used in a 5 per cent, solution. The mordanted silk 
is passed through a bath of calcium acetate. 

Silk absorbs tannin from sumac solution, and this can ho 
Used on the fibre by passing through a solution of either 
titanium potassium-oxalate or titanium sodium-sulphate. 

The titanium mordants are also very serviceable in the 
use of chrome developing colours, nud in the after-treatment 
of silk previously dyed with Anthracene Yellow or Brown 
or Alizarin colours. For this method titanium potassium- 
oxalate or titanium sodium-sulphate are the best of the 
! salts to use.—K. N. 

| Indigo ; Printing of Wool, Silk, or Cotton with —. 

I Hadische Anilin und Soda Fabrik, Ludwigshafen. Gar. 
Fat. 139,217, Dec. 1, 1900. Zeils. angew. Clicm., 16, 
[13], 352. 

Tub indigo, in presence of a hyposulphite (hydrosulphite), 
preferably the zinc or zinc-sodium salt, a thickening 
material, and a weakly alkaline substance, such as magnesia, 
alkali carbonate or bicarbonate, borax, or sodium silicate, is 
i fixed by steaming on the fabric, either by printing a mix¬ 
ture of indigo, hyposulphite, and thickening medium on the 
fabric previously treated with the alkaline substance, or by 
printing a mixture of all four (which will not react, save 
on warming) directly on the fabric.—J. T. I). 

Indigo Resist-Printing i Process for -, with Simulta¬ 

neous Bleaching of the Resist-Foundation. liadifccho 
Anilin und Soda Fabrik, I.udwigsbafeii. Oer. l'at. 
140,602, July 20, 1902. Zcits. angew. Chem., 16, [15], 
351—352. 

A BE8IST-PASTK is mode of any usual thickening material, 
glycerin and lead peroxide. This is printed on the fabric, 
which is then passed through the vat os often as necessary. 
Finally it is passed through a hydrochloric acid bath, when 
the chlorine evolved bleaches the fabric on the undyed 
spots.—J. T. D. 

Reserve White and Colour under Indigo Bluet Process 

j or _, A. Feer. Bull. Soc. Ind. Mulhouse, 1903, 

73, 26—27. 

A ueskrvb, made up with a wax and borax emulsion, to 
which the acetate of barium, calcium, magnesium, sine, 
tin, or lead is added, acts well in an indigo vat. Instead of 
tin acetate, any other tin salt may be used.—J. McC. 

Reserve White and Colour under Indigo Bluet Report on 

Peer’s Process for -. It. Bruckmann. Bull. Soc. 

Ind. Mulhouse, 1903, 73, 27—28. 

Thk process devised by Feer has been tested and found to 
be satisfactory. It has also been found that an emulsion 
made with olive oil, stearine, St c. under the same conditions 
acts satisfactorily as a reserve agent.—J. McC. 

j Azo Resists under Steam Indigo Blue. J. Brandt. Ball, 
j Soc. Ind. Mulhonse, 1902, 72, 428—430. 

j Bloch and Schwartz have pointed out (this Journal, 
i 1894, 1193) that, when printed in admixture with precipi- 
l lated sulphur upon tissues prepared with sodium fi-naph- 
i tholate and glucose, a number of diazo compound* give 
| colours which resist the fixing of the dyestuff from alkaline 
indigo mixture* over-printed ns “ covers ” upon them, but 
which do so much less perfectly when the same mixture# 
are machine-padded over them. Cognisant, of this. Colli 
(this Journal, 1902, 1453) has endeavoured, by the addition 
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of suitable compounds to the sulphur mixture* employed, 
to increase the resisting action of these to the padded 
indigo mixtures. The compounds available for this purpose 
may be classified as (1) organic acids, (2) ammonium 
salts, and (3) aluminium sulphate. Of these, it has long been 
recognised that the members of cluss (1) resist indigo too 
feebly to hoof use for the purpose. Of class (2), ammo¬ 
nium nitrate as discovered by Bontemps (this Journal, 1894, 
1193) efficiently neutralises alkalis in tissue printing, and 
may be made to serve in producing a white resist under 
over-printed Indigo IJiues. Under padded indigo mixtures 
it docs not, however, act well, and when it is printed, in 
conjunction with diazo salts, upon tissues prepared as 
described, it dulls the shades of the azo colours pro¬ 
duced. Aluminium sulphate, the sole compound left, is the 
one which Colli recommends. Colli states that a mixture 
containing 200 grins. of this salt per litre gives good results, 
especially io the cases of Azophor Pink A and Meta- 
nitraniline Orange. To verify this, the author printed 
mixtures containing Azophor Pink A, Azophor Orange 
(prepared by diazotising m-uitraniline, adding aluminium 
sulphate, and evaporating the mixture to dryness in a 
vacuum), aud the diazo salts of the three nitrunilines and 
of the two naphthylamines, with additions of (1) 200 grms. 
of precipitated sulphur, (21 200 grms. of precipitated sul¬ 
phur and 200 grms. of aluminium sulphate, and (3) 300 
grms. of precipitated sulphur per litre. The results were 
as follows:—The Orthonitraniline Orange was completely 
discharged in all three cases. The Metanitraniliuc Orange 
was changed to a brown, aud the Paranitraniline lied to 
a pace, in all cases. The Azophor Orange colour was 
slightly less damaged with mixture (2) than with mixtures 
(1) and (3). An improvement was observed in the case of 
the Azophor Pink printed with mixture (2), although the 
intensity of the shade obtained wus considerably weakened. 
On the whole, the addition of aluminium sulphato would 
appear to be of little value, since sulphur by itself resists 
sufficiently well over-printed dark Tndigo Blues, while 
sulphur and aluminium sulphate together do not satis¬ 
factorily resist the padded dark Blues. Moreover, even if 
they>did so, the reaction would not be of industrial worth, 
on account of the difficulty of obtaining evenness of 
shade in the machine-padded dark Indigo Blue prints. 

—E. B. 

Resists under Indahthrene Blue. A. It Oman n. Bull. 

Soe. Ind. Mulhouse, 1902, 72, 423. 

Ammonium nitrate has been recommended by Tigerstedt 
(this Journal, 1902, 912) as n resisting agent for Indan- 
tbreue Blue, when this is applied in the same manner as 
indigo, according to Wilhelm’s method (this Journal, 1902, 
345) of printing with that dyestuff. The author, however, 
finds ammonium nitrate irregular in its action, nod inferior 
in this respect to a mixture of sodium chlorate and tartaric 
acid, and to ammonium persulphate, with the last of which 
a satisfactory white resist may be obtained.—K. B. 

Jndanthrene Blue Discharge fur Tannic Acid Mordants. 

A. liomann. Bull. Sue, lnd. Mulhouse, 1902, 72, 423. 

The author reports that the process of discharging tannic 
acid mordants on cotton tissues, with a mixture containing 
Indanthreue Blue, as proposed by Tigerstedt (this Journal, 
1902, 912), gives satisfactory results, provided that steam 
free from air is employed in the steaming operation. 

—K. B. 

Discharges on Aniline Black, Navy Blue, and Bordeaux 

on Wool. E. Jaquer. Bull. Sue. lnd. Mulhouse, 1902, 

72, 416-418. 

Discharges on Aniliue Black on Wool. —The woollen tissue 
is padded with a solution of potassium ferricyanide, 
500 grms.; potassium chlorate, 500 grms.; aniline hydro¬ 
chloride solution, composed of 9 parts of hydrochloric 
acid and 7'18 parts of aniline, 2'S kilos.; vanadium 
trichloride, litre of n solutiojyprepared by reducing with 
glycerin and hydrochloric acta; 40 grms. of ammonium 
metavanadate,wnd diluting the product to 4 litres; io water, 
10 litres. It is then dried and printed with a mixture of 


egg albumin solution, 10 litres ; sodium acetate, 3‘2 kilo*. ; 
f sodium hyposulphite (thiosulphate), 3'2 kilos.; and zinc 
: oxide, which is added to mask the yellow colour the wool 
shows after steaming, 10 kilos. Colour discharges are 
i obtained by adding suitable pigments to this mixture: 

; e.g., cadmium sulphide, for yellow, Guigoet’s green, for 
green, and a “ red lake,” for red. The printed tissue is 
steamed for 5 —10 minutes at 100° C., rinsed in hot water 
i and dried. 

Discharges on Navy Blue. —For the blue ground a 
mixture is used, of Chromotrope 8 B, 500 grms.; water, 
9$ litres; gum tragapanth and British gum thickening, 
3J, litres; potassium chromate, 165 grms.; crystallised 
sodium carbonate, 150 grms ; sodium chlorate, 150 grms.; 
glycerin, 1 litre ; with the addition of vol. of water to 
4 vols. of the mixture, aud of 6 arms, of Soluble Blue per 
litre. For the “ discharge ” there is employed a mixturi- 
of gum solution, T ’ n litre; zinc oxide, 300 grms. ; stannous 
hydrate paste, 250 grms.; egg albumin solution (13 : 10), 
■fa litre; ziuc oxide, 150 grms.; glycerin, 20 e.C. The 
tissues are wrapped in damped “ greys ” during the 
steaming operation and are afterwards washed in cold water. 

Discharges on Bordeaux. —The padding mixture for this 
colour is composed of 5 parts of a mixture of Bordeaux S, 
60 grms.; water,—$ litre; thickening, litre; glycerin, 
■fa litre; and 1 part of a mixture fimilar to that employed 
for the dark-blue padding colour, but containing Chromo- 
trope 2 R, instead of Chromotrope 8 B. The “ discharge ” 
colour and the treatment of the printed tissue lire the same 
as for the Navy Blue. (See also this Journal, 1902, 1453.) 

—E. B. 

Discharges on Aniline Black, A ’any Blue, and Bordeaux 

on Wool. (Note on the preceding Article.) H. Schmid. 

Bull. Soe. Ind. Mulhouse, 1902, 72,418—421. 

Jaqijkt, in' his communication (sealed note deposited 
Aug. 8, 1891), describes a method of producing on woollen 
tissues effects similar to those obtained in the Prud’homme 
Aniline Black resist style of calico printing. In this he 
has anticipated Kuliab (Eng. Pats. 17,082 of 1891 and 
7638 of 1892 ; this Journal, 1892, 745 and 746), who u?es 
for the same purpose soluble dyestuffs which can be fixed 
upon wool, applying them to tissues which have been treated, 
first, with chlorine,and then, to whiten them, with hydrogen 
peroxide, before being padded with the Aniline Black mix¬ 
ture. Kallab adds a little Acid Violet to the thickened 
solution of sodium acetate, which constitutes the resisting 
agent, to counteract the yellow colour of the wool, aud thus 
to obtain a white resist. Jaquct obtains a better white by 
the use of zinc oxide, which becomes fixed upon the tissue 
by means of the albumin employed in conjunction with it, 
and which more effectually prevents the yellowness of the 
chlorinated fibre from being seen. For the production of 
colour resists, on the other hand, Kallab’s method is to be 
preferred, colours being obtained which are clearer and 
brighter than those obtained with the pigments employed in 
Jaquet’s method, and which do not, like the latter, interfere 
with the softness of the fibre; thus (Quinoline Vellow may 
be employed for a yellow, Patent Blue for a blue, and a 
mixture of Tartrazin and Patent Blue for s, green resist. 

In view of the numerous black dyestuffs available for 
printing wool, Schmid is of opinion that Aniline Blaok is not 
destined to have in this iudustry the importance which it 
possesses in calico printing. 

The resists on Navy Blue and Bordeaux-coloured gronnds 
are technically inferior to those under Aniline Black. The 
white obtained is impure, and the use of stannous hydrate 
in the manner described is objectionable, as this compound, 
becoming fixed upon the fibre, is ultimately rendered yellow 
| by the hydrogen sulphide emanations to which it is exposed. 

—E. B. 

English Patents. 

Filaments from Cellulose Solutions ; Process for the 

Manufacture of ——. E. Thiele, Barmen, Germany. 

Eng. Pat. 8083, April 7, 1902. 

See U.8. Pat. 710,819 of 1902; thi* Journal, 1902, 1893. 

—T. F. B. 
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Decorticating and Separating Gum and other Incrnsting 
Mailer from Sarnie, and other Fibrous Subs!unco. 
K. Depetro, Orleansville, Algeria. Eng. Pat. 11,.90, 
May 23, 1902. 

See U.S. Pat. 707,907, and Additiou to Fr. Pat. 317,501 : 
this Journal, 1902, U83, and 1903, 116 .—K. B. 

Haw Cotton and Flax and Cotton and Linen Goody; 
Jmpts. in the Treatment of -, to reduce the Inflamma¬ 

bility thereof. VV. H. Perkin, jun.. and Whipp Brothers 
and Tod, I.td, Eug. Pat. 9G20. April 25, 1902. 

See Fr. Pat. 321,003 of 1902 ; this Journal, 1903, 142. 

—J. McC. 
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A similar chamber is arranged at the top of the cylinder 
between the upper cover-plate and a vertically adjustable 
compression plate, which is carried by a screw rod extend¬ 
ing through the tank, and which, as desired, oau be raised 
or lowered along with the unrmouuting cover-plate, to 
release or compress the textile materials below it. ltjr 
menus of a pump, a suction and two feed pipes oommuut- 
oating with these chambers, a suction pipe communicating 
! with the tank, and the necessary valves, dye-liquors are 
| caused to circulate alternately in opposite directions through 
the materials contained iu the cylinder.—E. 11. 

Sizing; Preparation of -. T. Aspinall, Holloa, England. 

U.S. Pat. 721,238, March 31, 1903. 


JOURNAL AND PATENT LITERATURE—Ci.. V. 


Vamping Textile Fabrics and Materials ,- Apparatus for 

_. The Bleachers’ Association, Ltd., Manchester, 

and T. Morris, AdUngton. Keg. Pat. 11,438, May 20, 
1902. 

A drum composed of perforated sheet metal, and having 
the edges of the perforations made rough and jagged on 
the external surface of its periphery, is mounted iu a tank 
which is supplied with water to a suitable level. When the 
drum is rotated, the projecting edges throw the water up in 
the form of a fine spray, which moistens the tissues to be 
damped as these pass over the top of the tank.—E. B. 

Dyeing Machines ; Impts. in ——. E. de Pass, London. 
From The Vacuum Dyeing Machine Co., Chattanooga, 
U.S.A. Eng. Pat. 4142, Feb. 21, 1903. 

Tiie dyeing machine consists of a tank with one or more 
hollow rolls, and each provided with grooves on its peri¬ 
phery to receive the warp or thread. The dye-liquor is 
discharged through the grooves in small streams from the 
interior of the rolls on to the travelling warp or thread. 
The rolls are supported on standards, through which the 
dye-liquor is conveyed back into the interior of the rolls. 
(See also U.S. Pat. 721,030 of 1903; this Journal, 1903, 
416.)—J. MeC. 


Dyeing and Embossing flat Bodies; Impts. in —, and 
in Apparatus therefor. K. B. Hansford, Upper Nor¬ 
wood. From J. Meblcr and J. M. Bey. Eng. Pat. 11,770, 
May 23, 1902. 

A i'Eiifokatei) metal form is fitted on a plate in the bottom 
of a vat. Over this is placed the hat body, which is then 
covered by another perforated metal form. The dye-liquor 
is forced by means of a pump through a tube, which enters 
the first perforated form. The dye-liquor is thus forced 
through the hat body from within to without, and the 
material is uniformly dyed. The hat body is held in 
position by the metal plates, and its shape is consequently 
not altered during the process. The washing is effected by 
replacing the dye-liquor by pure water. 

Belief effects cun be produced by placing between every 
two bodies a form of metal or india-rubber cut out according 
to the required design. The pressure of the liquor is 
sufficient to cause the relief effect.—J. McC. 

Dyed Cloth and the like ; Apparalus for the Examination 

of -. F. Schemel. Eng. Pat. 11,687, May 22, 1902. 

The apparatus consists of a tube or light-well closed at the 
bottom and painted black in the interior. The samples of 
cloth to be examined are placed in the bottom of the tube 
and so illuminated that the light falling on the samples is 
free from rays reflected from coloured bodies. The samples 
are observed through a lateral socket. The apparatus can 
be fitted in a hut with rotatable roof.—J. McC. 

United States Patents. 

Dyeing Apparatus. J. A. Willard, Assignor to The 
Vacuum Dyeing Machine Co., Chattanooga, Tenn. 

, U.s. Pat. 728,795, March 24, 1903. 

A QzLiNDEX, in which the materials to be dyed an placed, 
is vertically mounted in a tank, and is closed above and 
below by plates. The lower at these is perforated, and is 
fixed above the bottom of the tank; leaving between the 
latter and it, agpace which serves as a dye-liquor chamber, j 


Si .k F-ug. Pat. 2447 of 1902; 


this Journal, 1903, 91. 

—B. L. J. 


Fabrics i Process of rendering ——, Fireproof. G, 
Bleuio, New York. U.S. Pat. 721,788, April 7, 1903, 
The fabric is soaked in a solution of alum and Ammonium 
phosphate, dried, aud then again soaked in a solution of 
silicate of s.xin. —A. S. 


French Patents. 

Silk i Mew Process of Treatment of -. J. A. Bredoux. 

Fr. Put. 323,902, Aug. 20, 1902. 

The usual method of charging silk consists in treating it 
with tin salt, and afterwurds passing it through a bath of 
phosphate of sodium, and, finally, of silicate of sodium. 

According to the present invention, the silk is passed for 
J—1 hour through an additional bath of sodium bicarbonate 
solution of 10° B. This treatment is claimed to impart 
acroop, brilliancy, aud solidity to the silk, whilst the 
weighting is about 50 per cent, greater than that obtained 
by the usual process.—E. N. 

Wool and other Fabrics ; Process and Apparatus for Scour¬ 
ing -. L. A. Morel and U. E. C. Porches. Fr. Pat. 

824,078, Aug. 27, 1902. 

The goods to be cleansed are placed in a chamber, into 
which a suitable volalile solvent is introduced. The tempera¬ 
ture is raised, but duriug the whole process is never allowed 
to exceed 40’ C. When the first extraction is completed, 
the solvent is removed, nud thou hot air is introduced, so 
us to dry the goods. The solvent, after use, is drawn off, 
and redistilled without coming into contact with the 
atmosphere, so that loss by evaporation is avoided. An 
apparatus comprising a chamber, a series of reservoirs and 
condensers, and a distilling apparatus for the spent solvent, 
is claimed.—T. F. B. 

Cotton; Apparatus for Mercerising, §c., ——. 

L. Brctonuiiire. Fr. Pat. 324,076, Aug. 27, 1902. 

A BKi TANun.AK plank is provided on its two long edges 
with bars, the extremities of which are hollowed out to 
receive the rollers, which bear the hanks. The hollowed 
pans at one end of the plunk are in the form of symmetrical 
curves, but those at the other end are unsymmetrical, to 
facilitate the placing of the rollors in position. The two 
rollers are inserted in the hanks, and one of them is then 
placed in the symmetrical hollowed parts of the bars, and the 
other forced into the unsymmetrical hollows at the other 
end. The whole is then immersed in the mercerising 
solution, and the hanks are thus kept under constant tension 
during the treatment.—A. S. 

Dyeing, Bleaching, Scouring, and otherwise Treating 

Textile Goods ; Apparatus Jor -P. Schirp. First 

addition, dated Aug. 26, 1902, to Fr. Pat. 314,274, Sept. 
16, 1901. 

A variation is claimed in the apparatus described in the 
original specification (this Journal, 1902, 406). The 
movable receptacle for holding the fabrics is mounted on 
friction rollers, instead of being placed on a truck, and it 
is connected with an e.evater. In addition to thie, the while 
of the vat are made removable, enabling the roceptaclo to be 
wheeled into and out of it to an elevnor which is fixed- in 
the dyehouse.—T. F. B. 
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Wool Black i Production of Solid ——. Soc. 1'. Bayer et 
Cie. Fr. Fat 838,809, Aug. 18, 1902. 

The azo dyestuffs derived from o- aminophenol, as, for 
example, the combination from diazo-o-aininophenoliulphonic 
acid, arainohydroxybenzoie acid, aminohydroxybenxyl 
eulpbouic acid (both having OH:NH, in ortbo position) 
with thedihydroxynaphthalene* 1:5, 1:7, 2:6; the amino- 
naphthol 1:7, or their aulphonic acids, give very fast black 
shade* on wool. The colour* are particularly aolid againat 
the potting process ; they are dyed in sulphuric acid bath 
and ohromea with bichromate of sodium or other chroming 
agent* in the naual way. The chroming process can 
be carried out in the dye bath. In this case the addition of 
sulphuric acid is not necessary.—K. N. 

Khaki Shades ; Production of — T. C. Dupont. 

Fr. Fat. 824,002, Aug. 26,1902. 

Khaki shades on cotton goods are produced by fixing on 
the fibre a mixture of oxide of chromium and manganese. 
The fabric is immersed in a bath of bichromate of sodium, 
chloride of manganese, and acetate or formate of sodium. 
A great variety of shades, from light olive to dark brown, 
can be produced by altering the proportions of the three 
components, by diluting the solution, or by varying the 
duration of immersion. 

The goods aro afterwards well washed and, while still net, 
passed through a solution of alkali, the concentration of 
which should never be less than 11° 1!. if the shade 
obtained is judged to be too light, another passage through 
the first bath only will be sufficient to produce the shade 
desired.—K. N. 

Sulphur Dyestuffs ; Process of Printing with -. Chem. 

Fab. vormals Wciler ter Meer. Second Addition, dated 

Aug. 19, 1902, to Fr. Fat. 322,147, June 9, 1902. 

Sex U.S. Fat. 708,429 of 1902; this Journal, 1902, 1231. 

—E. N. 

Printed Fabrics. F. llarboutau. Eng. Pat. 823,643, 
Aug. 11, 1902. 

Faiuucs of any kind are attached to paper, and then printed 
upon by any process. Especial claim is made for printing 


YI.—COLOURING WOOD, PAPER. 
LEATHER, Etc. 

English Patent. 

Printing [Paper'] in Different Colours ; Apparatus for 
—. J. Wojciechowski, Warsaw, Poland. Eng. Fat. 
26,281, Nov. 28, 1902. 

An apparatus for printing in several colours simultaneously, 
consisting of a roller upon which are mounted a fixed and 
one or more movable cliches, The latter, when in operation, 
are successively pushed outwards by means of springs, to 
receive from corresponding inking rollers the colours which 
they are to print. These are depressed by the action of 
side flanges on them and on the roller which supplies colour 
to the fixed clichd, to enable the latter to he supplied with 
colour, and pushed outwards again to the level of the fixed 
cliche, when this is in contact with the printing roller, round 
which the paper to be printed is passed. Each cliche thus 
independently receives colour from the inking rollers, while 
all the cliches print together.—E. B. 

VII.-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Anhydride and Sulphuric Acid; Manufacture 

of -. Farbwerke vorm. Meister, Lucius und Brilning, 

Hochst a/Main. Ger. Fat. 139,554, Jan. 25, 1902. 
Zeits.angew. Chem., 16, [14], 327—328. 

At the upper end of the canal C (Fig. 1) burnt pyrites, 
impregnated with ferrous sulphate, is fed in. The canal is 
continuously rotated, and the longitudinal partitions (Fig. 2) 
ensure a thorough turning over of the mass as it proceeds 
down the canal, meeting i he gases from the pyrites burners. 
I The burnt pyrites absorbs the sulphur dioxide completely 
at the upper, cooler end, and as the substance reaches the 
hotter parts of the canal, tho compounds so formed are 
decomposed, evolving sulphur trioxide and producing ferric 
oxide in u powerfully catalytic condition, which induces the 
oxidation of part of the sulphur dioxide in the gases ; 
' moreover, the ferrous sulphate is completely decomposed, 


Fio. 2. Eio. 1 . 



on such mounted fabrics by the “ xylographic ” process l 

(see Eng. Pat. 7923 of 1901; this Journal, 1902, 341) for and the whole of the sulphur in the burnt pyrites is oxidised, 

obtaining colours in graduation. so that tho spent substance, falling into the chamber K,, 

—The special advantage arising from this process is, that contains no sulphur. At the other end, the sulphur trioxide 

several sheets of light fabric, fattened together, can he and sulphuric acid, with excess of oxygen and nitrogen, are 

printed at once by tins xylographic method.—T. F. B. freed from dust in the chamber K s , and pass on to the 

... absorption apparatus. The ferrous sulphate solution pro- 

7 bread or Fabric with Metallic or Metallically Glittering | ceeding from the wet process of copper extraction is used 
Coating, and Method of Producing same. E. and to impregnate the burnt pyrites. The advantages of the 

W. Lcuscher, Tentacbentbal, CnSawty. hr. Pat. 324,137, process are that it yields sulphuric acid of any desired 

Ang. 80, 1902. concentration from the ordinary pyrites burners, without 

See Eng. Fat. 13,684, Aug. 95, 1902 ; this Journal, 1903, any apparatus for drying the air, or for purifying the burner 

91V.—E. N. gases, and without excessive cooling of the gases; and. 
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moreover, the process free* the spent pyrites completely 
from sulphides, whieh is of great advantage for subsequent 
copper extraction_J. T. D. 


Potanin* Chloral *; Electrolytic Process «if Manufacturing 

-. Terrisse. Hull. Soc. Ind. Mulhouse, Prociu- 

verbaux, 190S, 808—309. 


Sulphuric Anhydride Process ; Contact Substance for the 

-. Hodische Auilin und Soda Fubrik, I.uilwigshafen. 

Ger. Pat. 140,353, March 24, 1J01. Zeits. angew. Chem., 
18, [ 15), 352. 

Oxides of iron, copper, or chromium, or mixtures con¬ 
taining these, are used instead of asbestos as foundations 
for spongy platinum. In spite of the 'elative compactness 
and lack of porosity of these substances, the platinum is 
surprisingly active, possibly because there » added to it 
the activity of the foundation itself. These substances 
are much cheaper than asbestos, more resistant to heat and 
chemical influences, are more easily tilled into the appa¬ 
ratus, aud need no arrangements to protect the lower layers 
from the pressure due to the weight of the upper ones. As j 
an example : 145 parts of arsenic-free burnt pyrites, 
broken and sifted to the size of pels, are impregnated with 
30 parts of platinum chloride solu'iou eontainiug 17 grins, 
of platinum per litre ; the iiiateriul is dried at To ’ and 

then used, either direct or after a preliminary heating. 

-J. T. D. 

Sulphuric Acid; Employment of Ozone in the Manufac¬ 
ture of —. Terrisse. Hull. Soc. Ind. Mulhouse, ‘ 

I’rochs-verbanx, 1902, 2u9. 

A sku.kip note, deposited June 30, 18 )2, describing a 
method of manufacturing sulphuric acid, in which tbo 
oxidation of the sulphur dioxide is effected with ozone or [ 
ozonised air.—K. H. | 

Boric Acid; Solubility of -, in Acids. \V. Her/.. 

Zeits. anorg. Chem., 34, 205—206. Chcui. Ccntr., 1903, 

1, [13], 755. (Sec this Journal, 1903, 290, 320.) 

Tun solubility was determined by shaking excess of solid 
boric acid with aqueous solutions containing known ntiun i 
tities of different acids, and determining the total acidity of 
the saturated solutions (by titration of a definite volume 
after addition of mannitol). In the following table the 
results obtained at 20° (). arc shown, the figures repre¬ 
senting the'* normality ” of the solutions referred to boric 
acid and to the hydrogen ions of the solvent acids : — 


Sulphuric .Vri I. Nitric Acid. Arctic Acid. Tartaric Acid. 

If 11(011),. If I ll(OII),. If 11(011),. H- 11(011),. 


0*548 1 

0*7 Mi 

0*211 

.0*818 

i 0*570 

0*887 

.0*055 

0*890 

2*740 ; 

0*5 IS 

1*2011 

0*070 

*2*850 

0*538 

1*000 [ 

0*023 i 

5*4*0 1 

0*312 

2*411 

0*007 

5*700 

0*208 

2*510 | 

0*002 | 

8*750 1 

0*002 

y\m , 

0*208 



i 3*310 

1*070 j 



: 7 “4H0 ; 

0*238 

' 


l 


i 


In tartaric acid the solubility is somewhat increased, but 
owing to the less distinct final point of the titration, the 
figures are somewhat less accurate.—A. S. 

Barium Hydroxide; Preparation of a New Hydrate of -. i 

O. Hauer. Zeits. angew. Chem., 16, [15], 341—350. | 

CnvSTAUi of a new hydrate of barium hydroxide, the 
existence of which was inferred by Leseumr in 1883, have { 
been prepared by heating 3 kilos, of the ordinary 8-moIocule 
hydrate in an iron vessel till the temperature had risen to 
108°-5 C., cooling very slowly for six hours, and draining 
pff the mother-liquor from the crystals which bad formed. 
The composition of the new hydrate is expressed by 
Ha(OH) s , 3HjO, instead of 3Ba(OH)„ 10H,O, the formula 
given by Lcscffiur. The crystals are rhombic prisms, of 
hardness 2 • 5 in Mob’s scale, sometimes 2 cm. long, and 
usually grouped together, and haviug a brilliant lustre 
which becomes rapidly dimmed in the air by carbon 
dioxide. When heated, this hydrate loses water without 
fusing And becomes the monohydrate, whereas the 8-mole- 
enle hydrate melts at 78° and boils at 103° C. In latorated 
baryta water its crystals erasable to powder. In all other 
respects it resembles the 8-molecule hydrate. No similar 
hydrate of strontium hydroxide could be obtained. 

—J. T. D. 


A solution- of calcium chloride, to whioh potassium 
chloride or sodium chloride is added according to the 
chlorate which is to be produced, ia submitted to the action 
of a current of 5—6 volts aud 10 ampf-res. After some 
time the solutiou is heated. More potassium or sodium 
chloride is then added to form the corresponding chlorate 
by double decomposition with the calcium chlorate produced. 

—k. n. 

y.inc and Cadmium Sulphides < Preparation of Crystallised 
-. (1. Viuril. Comptes rend., 136, [14], 892—893. 

Two boats, containing respectively zinc chloride and 
stannous sulphide, are placed in a norcelain tube in a 
furnace, and a stream of carbon dioxide it led over them, 
passing from the first to the second. The stannous sul¬ 
phide is heated to redness, and then the lino chloride is 
gradually heated. Vapour of zinc chloride is carried on by 
the carbon dioxide, and reacts on the stannous sulphide. 
The stannous chloride formed is volatilised; tho zino sul¬ 
phide remains with the excess of stannous sulphide in 
colourless fuiut amber or straw-yellow needles, seen 
under the microscope to he hexagonal prisms, sometimes 
terminated by pyramids. Analysis proves them to be 
Zn8. 

Cadmium sulphide is similarly obtained in crystals of 
similar form, but orange-yellow to red-brown in colour. 

Antimony sulphide may he substituted for stannous 
sulphide, but its greater volatility renders it less convenient. 

-J. T. D. 

Sodium Acetate ; Solubility of -, in Water and Alcohol. 

(i. Schiavon. Gaz. chim.ital., 32, [2J, 532—535. Chem. 
Centr., 1903, 1, [13], 763. 

One part of the anhydrous 
salt dissolves—- 

At if C. in 2*5 purls of wnitr; 
ill l.V in 2* 3: ill :i7'’ in l 'lit; 
nt 41” In I *47 ; nt 8° in 4s of 
98*4 pc,* coni, alcohol; nt 
12°in 47*17; al 11*' in 42*9! ; 
at 11° in IS’fi of ini jht 
rent.; «t l.V in 40*91; at l.V 
in 7*43 of 03 per cent.. at. 

10*5 in 7*39; nt IV in 7*20 ; 
at 21’ in *;*k 2 ; at 23“ in 3*5 
of 40 jk*i* cent. 

—A. S. 


One part of the crystalline 
hydrate dissolves— 

At. 0° (\ 1*11 parts of water; 
nl l.V in 1*0; at 37° in 
0*50: nt IT in 0*49; at 8" 
in 29 of Oh* 4 por cent, alco¬ 
hol ; at 12 * in 28*40 ; at liP 
In 25*00; at 11° in 29*24 of 
90 per cent.; at 13°in 28*32; 
at 15’in 4*48of 03 percent.; 
at 111"5 in 4*45; at 18° in 
4*.*H ; nt 21° in 4*11; at 23” 
in 2*11 of 40 percent. 


Calcium Carbide ; Reaction of Ammonium Chloride with 

Commercial -. It. Salvador!. Guz. chim. ital., 32 

[2j, 490—304. Chew. Centr., 190:i, 1, [13], 754. 

Tub calcium carbide used in the experiments contained 
calcium, 50*04; carbon (calculated from the amount of 
acetylene evolved on treatment with water), .31*00; 
sulphur, 0*60; insoluble residue (in 1:5 hydrochloric 
acid), 5*31; and silica, aluminium, iron, phosphorus, and 
magnesium, 0*30 per cent.; 1 kilo, yielded 205*7 cb. m. 
of acetylene. Carefully purified ammonium chloride was 
used, and the products of tho reaction between the two 
compounds were calcium chloride, carbon—which, owing 
to its purity, fine state of division, and grt at decolorising 
power, may find technical application—ammonia, and a 
mixture of methane, ethane, acetylene, and nitrogen. The 
small quantity of pyridine bases and amino compounds 
formed are probably derived from .the nitrogen present 
in the carbide.—-A. S. 


Alkali Cyanides in Commercial Cyanide ; Determination 
of -. A. Adair. XXIII., page 573. 

English Patent.*. 

Sulphur Compounds ; Recovery of -, from Waste 

Gases [as Sulphuric Anhydride 1. A. Carey,O. Heslop, 
and Tne United Alkali Co., Ltd., all of Liverpool 
Eng. Pat. 10,351, May 5, 1902. 

This ii an improvement on Eng. Pat. 10,317, June 5, 1900 
(this Journal, 1901, 474), in which the preliminary* 
treatment there required, in preparing the waste gam of 
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the Cbance-CIaus recovery process, for application in the 
production of sulphuric anhydride by the contnct process. 

!» dispensed with. According to the present invention, 
the waste gases are led direct into a contact oven, in which, 
insteud of platinised asbestos, platinum deposited on an 
inorganic salt, such us sodium sulphate, is used. This 
contact mass is stated not to be chemically acted upon by 
the ingoing gases or their reaction products, even in the 
presence of water-vapour. The fort; part of the heated 
oven is packed with broken brick or the like, the hinder 
part containing the contact inass.—1C. 8. 

Tin from Tinned Iron; Improved Process for Stripping 

-, Recovering the Respective Metals, and Obtaining 

Nitric Arid as a Ry-Product. 11. W. Hemingway. 
Kog. l’at. 8759, April 15, 1902. XI. H., page 561. 

Cyanamide Salts; Preparation of - . H. H. Lake, 

London. From The Uyaiiid-Geseilscbaft, Berlin. Eng. 

I’at. 16,298, .Inly 22, 1902. 

A mixture of lime and charcoal is heated, preferably in an 
electric furnace, to about 2,000° C\, whilst a current of 
nitrogen or air is passed through or over the mixture. 
More than the theoretical proportion of carbon may be 
used, of which the greater part may be in some organic 
form, as pitch, tar, or the like. A metal, such as iron, may 
be added to the reacting mixture, to increase its electrical 
conductivity. Reference is made to Eng. l’at. 25,475 of 
1898. (Compare also Eng. Pat. 17,507, Aug. 8, 1902 s this 
Journal, 1902. 1462.)—H. 8. 

United States Patent. 

Sulphuric Acid and Metallic Oxides; Process of Pro¬ 
ducing -. H. S. Bluckmore, Mount Vernon, N.Y. 

U.S. Pat. 724,251. March 31, 1903. 

Scut) or infusible “ compositions ” containing sulphur un i 
oxygen in proportion to form sulphuric acid when combined 
with the elements of water, are heated, and exposed to the 
action of superheated steam, or of “a fluid containing 
oxygen and hydrogen,” at a temperature higher than that 
of tbe solid substance, but below that at which sulphuric 
acid is liable to dissociation, means being provided for 
withdrawing the sulphuric acid as it forms, and for collecting 
the residual metallic oxide. Aluminium sulphate is specified 
as a substance that may he thus treated. (Compare U.S. 
Pat. 11,995 (Re-issued), May 27, 1902 ; this Journal, 1902, 
914 i and U.S. Pat. 717,328, Dec. 30, 1902,- this Journal, 
1903, 145.)— E. S. 

French Patents. 

Barium Hydroxide; Manufacture, of -. Societa Indus- 

triale Elettrochimiea di Pont St.-Martin. Fr. Pat. 
824,009, Sept. 19, 1902. 

Hamuh sulphide, produced from the sulphate by heating 
with carbon or the like, is treated, in presence of water, 
with carbon dioxide to form barium carbonate, which is 
mixed with reducing substances and heated in an electric 
furnace to obtain barium carbide, and this, on treatment 
with water, gives barium hydroxide and acetylene.—E. S. 

Metal Sulphides; Obtaining -, in the Electric Furnace. 

Socidl5 anon, do 1’Indust‘ric Verri^ru et sea Derives. Fr, 
Pat. 824,193, Sept. 4, 1902. 

A met at, sulphate is mixed with a carbon-containing 
substance, and the mixture, after drying if necessary, is 
electrically heated in a suitable furnace to obtain the , 
corresponding sulphide. An acid sulphate, mixed with a 
chloride of the same mnlal and with carbonaceous matter, 
may alternatively be used, in whioh ease the furmice is 
provided with adjuncts for collecting and condensing the 
hydrochloric acid evolved.—li. S. 

Sodium Sulphide, Crystallised; Manufacture' of -. 

A. DrouviUe. Fr. Pot. 32yWl, Sept. 16, 1902. 

Crude sodium sulphide is dissolved in water under pressure 
to obtain a solution which crystallise? .quickly and gives a 
product free from sulphates.—E, S. 


Metal Carbides; Neu> Method for the Preparation of - 

N. Basset and P. Germain. Fr. Pat. 324,282, July 1 U 
1902. 

The invention relates to the production of motal carbides 
generally, but especially of calcium carbide. Calcium 
cyanide, preferably formed by reacting on culcium hydroxide 
by ammonium cyanide, is carefully dried, and heated to 
about the melting point of zinc in a closed vessel, to obtain 
calcium carbide, nitrogen being evolved. Sodium cyanide, 
formed from part of tire ammonium cyanide used in the 
described process, is heated in presence of water to obtain 
sodium formate and ammonia, and from the former, 
mixed with barium hydroxide, an oxalate is formed, from 
which oxalic acid is obtained as a by-product.—E. S. 

Spent Acid from Galvanising Works, ,Vc. ; Treatment 

,f _ . H. E. Howard and G. Hadley. Fr. Put. 

324,546, July 31, 1902. 

See U.S. Pat. 715,804, Dec. 16, 1902; and Eng. Put. 9327 
of 1902 ; this Journal, 1903, 97 and 498.—E. S. 

Oxygen ,• Manufacture of -, by the Aid of Liquid Air. 

G. Claude. Fr. Pat. 324,460, Sept. 15, 1902. 

In apparatus for the production of “ super-oxygenated” air 
from liquid air, the latter is evaporated, with simultaneous 
liquefaction of gaseous air at a higher pressure, the process 
consisting in causing a “ methodical circulation in tbe inverse 
sense ” of the liquid and of the gaseous air, the circulation 
being of such rapidity as to efl'ect only a partial lique¬ 
faction of the gaseous air, the uncondensed portion, rich in 
nitrogen, being conducted outside, after having traversed 
one of the exchanger compartments, inverse lo that for 
the gaseous air to be treated. The liquefied portion, now 
rich in oxygen, is separated into fractious of varying 
richness in suitably arranged exchanger compartments. 
(Compare Fr. Pat. 322,702 of July 2, 1902 ; this Journal, 
1903, 363.)—E. .8. 

VIII.--GLASS. POTTERY, ENAMELS. 

French Patents. 

Class ; Opaque -It. Rickmanu and E. Rappe. 

Fr. J’at. 324,227, July 3, 1902. 

Gi.vss-metul, glaze, or enamel may be rendered opaque by 
the addition of antimonic acid or its compounds. This 
addition may be performed in three ways; by fusing the 
antimonic acid or antimonates with the crude metal; fusing 
with the latter certain substances furnishing the acid or 
compounds iu question; or by fusing the ready-made glaze 
or enamel with the acid or compounds of the same. (See 
also U.S. Pat. 716,106 of 1902; this Journal, 1903, 94.) 

—C. 8. 

Glass; Manufacture of’ -. W. E. Ileal. Fr. Pat. 

324,341', Sept. 1C, 1902. 

See U.S. Pat. 710,357 of 1902; this Journal, 1902, 1330. 

-C. S, 

Mirrors; Manufacture of . . W. E. Evans. Fr. Put. 

324,330, Sept. 10, 1902. 

The removal of portions Of the silvering from the backs of 
mirrors for the purpose of filling the resulting blank spaces 
with ornamentations, is effected by means of pieces of 
unglazed paper, or'other absorbent, material, cut to pattern 
and steeped in a 2—10 per cent, solution, of nitric acid. 
The parts of the silvering to be removed, are then printed 
over, or coated in any other suitable way, with a slow- 
drying composition that softens when heated, and the whole 
is covered with a thin layer of a quick-drying solution. 
On exposuro to heat, the first-numed composition softens, 
and can be removed by .friction, leaving a negative design 
protected , by the quick-drying solution. This treatment 
preserves the sharp contour of the design. The paper 
stencils, steeped,ip. acid, are then applied to the exposed 
portions,.whereupon the. nitric acid converts the silveririg 
into silver nitrate, which can be removed by friction.—C. 8. 
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IX—BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Cement Mortar ; Addition of Trust to --. Koning anil 

liicnfait. Thonind.-»it.,27> 2U>; Chem.-Zeit.,27, 

Ht p. 81). 

Tub determination of the most favourable ratio between 
cement and trass was effected under the presumption tbut 
2 weds, of silica will combine with 3 mols. of lime, By using 
cement containing 19 •-I per cent, of silica, 3 per cent, of 
alumina, and 61 ‘4 per cent, of lime, and a trass containing 
39-3 per cent, of silica, 10-8 per cent, of alumina, and 
1*3 per cent, of lime, the ratio of 6 parts by weight of 
cement to 4 parts of trass was obtained. 

To ascertain the behaviour of pure cement mortar and 
cement-trass mortar in fresh and salt water, the following 
mixtures were taken :—I. Cement, I parti sifted riversanil, 
3—4 parts II.The aforesaid mixture (cement, 0 ; trass, t), 
I part, and 3— 1 parti of sifted river sand. 111. and 1C. The 
same ingredients, but normal sand in place of river sand. 
Fresh water was used for mixing. 

The results showed an absence of any injurious influence 
on the part of sea water, the tensile and compression strength 
of the cement-trass mortar increasing progressively, the 
latter most. The compression strength of cement-trass 
mortar increases to a larger extent than that of pure 
cement mortar, both in fresh and salt water. Up to 
90 days, the compression strength of cement mortar 
increases regularly in salt water, but then begins to 
diminish. At the outset the cement mortar sets harder 
than the cement-trass mortar. A partial substitution of 
trass for cement reduces the initial compression strength in 
fresh water, hut has no influence on the tensile strength. 
A carefully calculated partial substitution ot truss for 
cement decs not diminish the compression strength, and, 
in fact, decidedly augments this strength when the setting 
takes place in sea water.— C. S. 

Firebricks i Properties of -, and their Behaviour in 

Zinc Furnaces. O. .Mtthlhaeuser. X., page 336. 

E.nc.lish Patents. 

Kilns or Apparatus for Calcining Purposes. .1. K, Horton, 
Worksop. Eng. I’at. 7694, April 1, 1902. 

The bottom of the kiln is made with downwardly-inclined 
surfaces, which terminate in outlets provided with outer 
doors, which close the outlet completely, and with inde¬ 
pendent inner doors of less sectional area thuu the outlet 
passages. These inner doors are intended to easily control 
the discharge of treated material through the outlet, and 
are operated by means of a counterwcightcd lever, being 
preferably hinged ao as to move about a horizontal axis on 
their lower edges. The outer doors are fitted with any 
convenient arrangement by means of which they may be 
made to tightly dose the outlet, and are hinged so as to 
move about their upper edges.—A. G. L. 

Stone Bricks, Artificial; Manufacture of ..... J,. p. Ford, 

Gresford. Eng. Pat. 26,258, Dec. 23, 1901. 

The materials (sand, lime, &c.) are mixed in an ordinary 
pug (or mixer), either placed over a direct fire or else steam- 
jacketed, the heating removing any superfluous moisture, 
which is condensed and removed by means of a dome-shaped 
lid having curving ridgea leading into pipes near the lower 
inner edges. If, however, the lime used be not already 
slaked,'water is supplied to the materials from a pipe running 
inside the pug. On the top of the pug is placed a small 
hopper with an automatic valve in the bottom, the pug 
itself also automatically discharging into the brick-making 
machine by means of a pipe, which is cold-water jacketed. 
The hopper is fed with measured quantities of the materials 
from elevators, which are themselves supplied from boxes 
having a measured hole in the bottom and fitted with a 
moving arm inside, whereby a certain quantity of material, 
according to the size of the hole, falls into the elevator in 
a given time.—A. G. L. 


Blocks and Tiles for Paving amt other Purposes; Manu¬ 
facture of -. G. Eivingstmia and the Sanitary Week 

and Tile l’svement Go., Ltd., both of Loudon. Ktig. 
Pat. is.r.83, Aug. 23, 1902. 

"'non, granulated to particles <,f a suit able size, is heated 
to IHiF to 200" F.. and then mixed with a pulverised stoue, 
preferably limestone, and a bituminous cement or asphalt, 
obtained preferably as described ill Kog. Pat. 3439 of 1897. 
The best results have been obtained with u mixture con¬ 
sisting of 65 parts of granulated wood, S3 parts of lime, 
stone dust, and 147 parts of bituminous cement. The 
mixture is given the required form in a suitable press, eg., 
the one described in the above patent. —A. G. L. 

Portland Cement; Manufacture of -. H. J. I). Mills, 

Loudon. From T. A. Edison, Orange, N.J. Eng. Pat. 
14U4, Jan. 20, 1903. 

The object of the invention is to utilise a part at least of 
tin* waste heat of the products of combustion, and to 
produce a uniform clinker containing no unhurnt particles. 
Both objects are accomplished by burning ill a rotatory 
kilo of exceedingly large dimensions, the length being 
tii Ill. and tile internal diameter 1-7 to 1-8 in. The 
elinkering zone, which commences 3 in. from the lower 
end, is 9 to 12 in. long, so that a length of 34 to 31 in. is 
left in the kiln in which the mntcrial to be burnt takes up 
he it from the burnt gases. The charge itself is five to seven 
times us much as that used with lulus of the ordinary size. 
The fuel (powdered coal) is introduced through two nozzles 
at the lower end. As the clinker is completely burnt, the 
icsiilting cement, even with the addition of gypsum, would 
set iu a lew minutes j one or two per cent, of hydrated 
lime are consequently added with the gypsum to delay 
setting.—A, G. L. 

French Patents. 

Refractor}) Bricks ami like Articles; Manufacture of -. 

The Garliorundiim Go. Fr. Pat. 324,276,’Sept. 4, 1902. 
See Eng. Pat. 19,493 of 1902 j this Journal, 1903, 213. 

—A. G. L. 

Refractor:/ Materials, Basic ; Impls. in -. Tho Hasio 

llrick Co., Ltd. Fr. Pat. 324,295, Sept. 8, 1902. 

Portland cement is rendered anhydrous, and then mixed 
with 5 to 10 per cent, of coal-tar or, preferably, coal-tar 
residues left after distillation, also previously dehydrated, 
lloth substances may he heated oefore mixing. The 
mixture is either formed into bricks, tiles, &c.. which ate 
then baked, or applied directly us a furnace lining. 

-A. G. L. 

Agglomeration of Building Materials) Process for _. 

V. Conti and G. Geofroy. Fr. Pat. 321,374, Sept. 12, 
1903, 

Any building materials, such as pieces of bricks, pebbles, 
stones, sawdust, &c., are mixed with a binding agent 
composed of a mixture of magnesia and kioselguhr in 
suitable proportions with solutions of magnesium chloride, 
aluminium sulphate, anil magnesium or zinc sulphate, nr 
both these bodies. Instead of using magnesium chloride, 
an excess of magnesia may lx- used together with hydro¬ 
chloric acid. The resulting mixture is given the required 
shape and allowed to stand. After several hours a dis¬ 
engagement of heat takes place, and the mixture rapidly 
hardens, owing to the formation of oxychloride of magnesium. 
The substance obtained may he used for building and 
paving purposes, as well as for making objects of art, e.g, 
statues. (See also U.8. Pat. 703,650 of 1902; this Journal, 
1902, 1140.)—A. G. L. 

Asbestos i Application of - — —, to the Manufacture of 
Fire-resisting Materials of Construction and Refractory 
Materials. P. iChagot and A. Quedeville. Fr. Pat. 
324,471, Sept. 11, 1902. 

Thb asbestos is reduced to a fibrous powder, mixed with 
powdered clay and refractory earths, and made into a 
paste with water, the resulting product being then moulded 
into the required shape, dried, and burnt. The substance 
obtained may be used tor bricks and paving, da Well as tor 
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ces, retorts, crucibles, &c., and is claimed to be very 
jtory, of great hardness and very light; it also deadens 
1 and prevents the spreading of fire.—A. G. L. 

ar i Manufacture of -, fur Use in Preventing 

netralion nf Water under Pressure. W. Staab. 
, Pat. 324,171, Sept. 3, 1902. 

mortar is composed of cement and sand in the 
irtion of 2 to 1 or 3 to l.and is mixed with wood 
oal, and, immediately before use, with water heated 
:emperature of 30” to 40° C., and containing 17 grins, 
liuiu chloride and 50 grins, of potassium chloride per 
Tho mixture hardens almost instantaneously, even 
r a water-pressure of several atmospheres.— A. G. L. 


X- METALLURGY. 

e-Iron Castings ; Strength of — —. as influenced bg 
■at-Treatment. A. K. Outerhridge, jun. J. Franklin 
It., 1903, 155 , [4], 2HS. 

effect of heat on white-iron castings appears to be to j 
■rt a portion of the combined carbon into the free state. | 
'ollowing facts have been observed :— i 

e separation of graphite commences at a lower tem- 
urc as the percentage of silicon in the iron is increased, j 
continues to separate at a lower temperature than is 
red to start the reaction. j 

a certain constant degree of heat the separation of 
rite continues more slowly according as the temperature 
ver, and the proportion of silicon less, 
fhe proportion of combined carbon which corresponds 
e equilibrium at a given temperature diminishes when 
mount of silicon is increased.” 

conclusion, the author is certain that this converted ! 
2 iron should not be called “ steel.”—T. K. II. 

vl] Manganese Ore for Desulphurising in the Iiasic 
artin Process. A. Hiciuer. .Stahl u. Kiseu, 22, 357. 
its. nugew. Chem., 1903, 16, [13], 307. 
idding manganese ore to the charge, pig iron rich in 
lur may he converted into good steel in the basic Martin 
ice. A considerable excess of manganous oxide 
tats the burning otf of the manganese and carbon, 
t at tbe same time the sulphur is eliminated, without 
; reabsorbed as it is when the slag is rich in ferrous 
! and lime. The detection of sulphur dioxide vapours 
c time of tapping the slag, indicates that the sulphur 
not remain in the lntter. 

charge consisting of 1,000 parts (poods) of pig i 
(containing 0-45 per cent, of Mil, 0'84—0‘92 per j 
S, and 0 - 17 per cent. Si). 125 parts of limestone, 
parts of iron ore, and 140 parts of manganese ore, 
shed a steel containing ‘>'50 per cent. Mn, O'12 per 
S, and O '08 per cent. (J, the product forging, rolling, 
welding admirably. The author states that no ferru- 
jauese orspiegelcisen will bo required if the proportions 
ilected in a suitable manner, so that the charge can be 
in ebullition for half an hour without needing any 
ion of ore. At the commencement of ebullition the 
jo will be fluid and reil short, but quickly becomes 
uutil a sample shows but very little grain, whereupon 
ready for tapping if mild ingot iron be desired, 
i no reduction of the manganese occurs in the slag 
ig ebullition, the manganous oxide should therefore 
a favourable influence on the elimination of gas. 

—C. S. 

'ilicon Carbide; Use of - [Steel Manufacture ], 

Eng. and Mining J., 1903, 75 , [13], 481. 
hdb of silicon has to some extent been used as a sub- 
;e for ferro-silicon in steel manufacture. To insure 
castings in basic open hearth work, a higher pro- 
?n of silicon is required than can be obtained in tbe 
iron fulfilling the requirements of the furnace, 
i source of this additional silicon, earbid^of silicon 
nts the advantage over ferro-silicon, that it can be 
i directly to the ladle during the process of tapping 
vithuut previous beating. Uniform action is secured, | 
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and complete solution generally takes place, by tbe time the 
ladle is fail. Carbide of silicon is also extensively used in 
open hearth praciice in tbe case of steel which is first ran 
into ingots and in which the amount of silicon is very much 
lower than in steel eastings. In the acid open-hearth 
process, silicon carbide has been used for cleaning dirty 
furnace bottoms. A small quantity is sprinkled over the 
furnace bottom, and on heating, the incrustation is reduced 
to a fluid slag which is readily removed from the hearth. 

In ordinary cupola practice silicon carbide has not been 
used to any considerable extent, and in general foundry 
practice it has not replaced high silicon iron, although as a 
means of reducing iron oxides in burnt iron and scrap, it 
is much tbe more effective.—A. S. 

Firebricks; Properties of —, and their behaviour in 

Zinc Furnaces. (). MuhlhUmcr. Zeits. augew. Chem., 

16, [14], 321-323. 

FiKEiuticKs were made from the clay of St. I.ouis (Mis¬ 
souri), in wooden moulds of appropriate sliapo for zinc 
furnaces. The carefully dried bricks were tired at a tem¬ 
perature just below that required to melt completely Scger 
cone No. 8. The brick had a porosity of 25-5 per cent, (as 
measured by the water it absorbed), and 51 c.c. weighed 
100 grms. Its analysis is given below. These bricks 
answered admirably for use in zinc furnaces, not only 
because of their infusibility and their toughness, but also 
because they shrink only very slightly after long-continued 
licatiug. This hist quality is of importance, for shrinkage 
alters the dimensions, of the furnace and its flues so as 
seriously to affect the working efficiency. For this reason, 
bricks for use in zinc furnaces should be burnt at higher 
temperatures tliun arc ever reached in the furnace. 

The author determined the temperature in a zinc furnace, 
10 cm. from the back of the furnace and near the mid- 
wall, every two hours, by means of the I.e Chatelier 
pyrometer, and found that it varied with the time between 
the limits of 900° and 1300 1 C., being during the greater 
part of tile day (say 14 out of the 24 hours) between 
1200 ° and 1300° C. These daily variations, with the 
accompanying expansion and contraction of the bricks, 
are repeated during tbe whole life of the furnace. A 
sample of the flue dust, to the action of which the porous 
bricks heated to these high temperatures are exposed, was 
analysed with the results given below. Probably some of 
tho metallic oxides, especially the alkalis, come into contact 
with the bricks in the gaseous form. Tho analysis of tine 
of these bricks, taken from the furnace after 75 months’ 
work, is also given below. The brick was completely glazed 
to a depth of about 10 mm. on the side exposed to the 
gases of the furnace, the glaze being in two layers, the 
outer dark brown, the inner greyish white. The rest of 
the brick was sintered throughout, had a wax-like lustre, 
aud showed under the microscope a number of cavities— 
no doubt the pores in the original brick, enlarged by 
shrinkage of the solid substance, some of them still com¬ 
municating, others completely closed. Tho porosity of 
this part of the brick was 15 1 5 per cent.; 45• 3 c.c. weighed 
100 grms. 



Original 

Brick 
75 inoni 

after 
ths’ us;;. 

Flue Bust. 


Brick. 

UnKlazed 

Part. 

Glazed 

Part. 

AlgOg . 

39* 2« 

39M9 

3V50 

2 38 

SiOg. 

50-03 

55-90 

54-31 

9-48 

i; 1 '! 1 '.' . 

3*09 

2-02 

2*22 

4'OS 

ZnO. 


1-07 

0-99 

12*40 

CflO . j 

0-78 

0*97 

0-79 

0‘Srt 

MkO . 

o-.m 

039 

0'35 

0-05 

KgO. 

0*07 

o-oo 

2-92 

0-27 

ISrtgO. 1 

o-io 

0-05 

, 1-76 

035 

s. | 


•• 

.. 

8M 


99-93 

ioo oi 

99-84 

•• 


It thus appears that tbe brick has changed hardly at all, 
save on the on'sile, where directly exposed to the fine 
gases and dust. The glaxe the-e formed is viscous at the 
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temperature of the furnace, and does not diffuse into the 
brick. If occasionally the temperature rises so that the 
brick becomes fluid outside, this portion drips down; so 
that the bricks gradually become thinner, without being 
internally altered. The brick had, however, shrunk (the 
volume occupied by 100 grots, decreasing from 5t e.c. to 
45*3 e.c.), and no doubt would have lieen improved in this 
respect had it been burnt at a much higher temperature, 
say 100° above the maximum temperature of the furnace. 

—J. t. i). 

Sulphur ; Determination of -, in Pig Iron. 

C. A. Seyler. Will., page 573. 

Manganese in Steel ; Modification of the Schneider 

Method of Determining -. E. Jabouluy. XXlil., 

page 574. 

Gold and Silver in Cyanide Solutions; Determination 
of -. A. Arents. XXIII., page 573. 

Cyanide Solutions; Assay of -. A.Chiddey. XXIII., 

puge 573. 

English Patents. 

Iron or Steel, 'Treatment of -. W. Joukoffskv and 

1*. de Strouvc, St. Petersburg. Eng. Pat. 0727, 
March 19, 1903. 

See I''r. Put. 320,105 of 1902 s this Journal, 1903, 97. 

—J. II. (;. 

Steel; Treatment f" Stiffening ”] of -11. A. liud- 

fielil, Sheffield. Eng. I’at. 7778, April 2, 1902. 

To "stiffen” steel (t'.e., increase its resistance to com¬ 
pression) it is heated, whether in the cast or forged form, 
directly, or after annealing, to a temperature between about 
8,V>° C. and 1100’(1., the stiffening temperature being 
higher, the lower the percentage of carbon. The steel is 
then allowed to cool in the air. The annealing is preferably 
carried out by the process described in Eng. Pat. 1(5,1.31 of 
1901; this Journal, 1902, 1280. Reference is ulso made 
to Eng. Pul. 27,753 of 1897 ; this Journal, 1899, 49. The 
stiffening of steel for armour-piercing projectiles in the 
manner described, is specially claimed.—li. 8. 

Cast-Iron ; Tempering and Hardening -W. Giiraour 

and A. Lindsay, .Montreal, (J. A. Myers and H. If. 
Bradfield, Morrisburg, Canada. Eng. Pat. 28,39(5, 
Dee. 23, 1902. 

The objects, heated to a cherry red, arc dipped in a solu¬ 
tion consisting of sulphuric acid, to which has been added 
realgar, arsenious acid or other compound of arsenic, and 
then cooled in water.—J. If. C. 

Blast Furnaces; Impts. in -. P. Meehan, Lowellville, 

U.S.A. Eng. Pat. 14,017, June 20, 1902. 

The escape-pipe rises vertically to a considerable dis¬ 
tance above the top of the furnace, and then leads down¬ 
wards, the bend being enlarged to form an expansion 
chamber, within which a transverse baffle plate is arranged. 
A pipe passes from the bottom of the expansion chamber 
back to the furnace, liy these means the line ore, fuel, &e. 
carried up by the blast are deposited and fall baek into the 
furnace. Steam or air-pipes may be provided in the 
expansion chamber to direct the (lust-laden gases against 
the baffle, and sprays may bo arranged ill the return-pipe 
for moistening the dust. The explosion valve is fitted to 
the upper part of the down-comer.—H. B. 

Furnaces; Iteverberatory -, or Ore Hearths. O. Thiel, 

Kaiserslautern, Germany. Eng. Pat. 6486, Mar, 17, 1902. 
The invention refers to stationary open hearth or reverbe¬ 
ratory furnaces, and its object is to enable any quantities 
of the fluid contents of the furnace to be discharged. This 
end is attained by providing several tapping holes at 
different heights from the bottom of the hearth in blocks 
or parts of the back wall or from of the furnace, which is 
broken through or pierced at a level at which certain 
-quantities of the flnid contents of the furnace can be drawn 


j off, and is provided with a recess or enlargement extending 
outwards, and containing the tapping openings. A furnace 
of this description possesses the advsutage over a tilting 
: furuaeo of not requiring the gas firing to be out off while 
the charge is being tapped, enabling also a Inrgor output 
to be obtained, and providing for the continuous escupo of 
the slag.—H. F. C. G. 

Furnaces Deduction —. II. F.. Vosbuipli, Auburn, 

N Y. Eng. Pst. 24,3>j6, Nov. 6, 1902. 

: See U.S. Pat. 712,161, 1902; this Journal, 1902. 1538. 

—H. F. C. G. 

Stereotype Metal; Manufacture of -. G. A. \V. 

iltavenow, Altona. Eng. Pat. Iul9, Jan. 15, 1903. 

An intimate mixture of metals, &j. in the proportions given 
j below is melted iu a crucible covered with a graphite lid. 

Copper, 45*45 parts; nickel. 11*36; manganese, 4*54; 
j cast iron, 4*54 ; calcium phosphate, 3*77 ; graphite, 5'35 ; 

| tin, 22*73 parts. When melted, 2'27 parts of bismuth 
j wrapped in paper are added, and the molten mass is further 
! heated for 20 minutes,stirred, and run into bars. Subsequently 
[ 20 parts of this “ bronze " are melted with 100 parts of tin, 
j ami the mass is raised to a white heat, when 5 parts of 
j bismuth wrapped in paper, 225 parts of antimony, and 
| 150 parts of lead are added; the whole is cooled to a red 
( heat anil run into bars. (If this metallic basis, 40 parts 
! arc melted with 140 parts of antimony, 818 puts of lead, 
and 2 parts of tin.—J. II. (\ 

United States Patents. 

Steel; Manufacture of -. II.G. 0.Thnfehrn, 1 aril. 

U.S. Pat. 723,501, March 24, 1903. 
j A mixture of air, steam, lime, and hydrocarbon is blown on 
! to the surface of a cast-iron bath iu a hearth furnace by means 
1 of blast-pipes arranged around the furnace.—J. II. (’. 

Steel; Process of Dephosphorising -. J. Stevenson, 

jam'., Sharon, I’a. U.S. Pats. 724,140-1, March 31, 
190.3. 

To “rephosphorisc” iron or steel, an alloy is added to it 
containing iron, manganese, and phosphorus. Basic steel 
is rephosphorised anil recarburised by tapping it from an 
open hearth fnriiaee, and adding an alloy of iron containing 
high proportions of phosphorus, carbon, and manganese. 
Iron combined with large proportions of phosphorus uud 
| manganese is claimed as a new metallurgical product 

—E. 8, 

f Iron] Alloys; Method of Making -. J. Stevenson, 

jun., Sharon, Pa. U.S. Pat. 724,142, March 31, 1903. 
To produce an alloy of iron containing large proportions of 
phosphorus and manganese, two materials, one rich in 
manganese and the other in phosphorus (one of the two 
containing iron) are smelted together. Another process 
consists ill smelting iron, or an iron ore, containing much 
manganese, with a phosphoretic flux. See also the 
preceding abslract, and U.S. Pat. 714,618, Nov. 23, 1902; 
this Journal, 1903, 32.—E. S. 

Steel; Art of Making -. F. K. Young, Canton, Ohio 

_ .. U.s. Pat. 724,770, April 7, 1903. 

A hath of molten iron, to which may be added scrap, iron- 
; oxide, and, when necessary, fluxes, is treated with a blast 
which can be made oxidizing, carbonising, or neutral at will. 
The direction of the blast may he varied, accelerated, or 
I retarded as desired. The mend limy be simultaneously 
i skimmed, puddled, and so converted into malleable iron or 

steel.—J. H. C. 

I 

Furnace; Metallurgical and Chemical • 0, A. 

Doremul, New York. U.S. Put. 723,251, March 24, 
1903. 

The furnace consists of a rotating hearth provided with * 
stationary dome, means foe sealing the joint between the 
two, and also an inlet and outlets for discharging the 
finished product and gases formed. Tho burners arc 

D 
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arranged in the furnace radially to the axis of rotation, and 
extend over the hearth so as to project the flames upon the 
same. The dames may be rendered oxidizing or reducing 
at will.—W. 1*. S. 

Ore-Roasting Furnace. G. H. Kendall, New York. 

U.H. I’at. 724,94a, April 7, 1903. 

A boasting furnace is described, having a hopper which de¬ 
livers ore to the uppermost of three superimposed horizontal 
retorts, provided with rotating conveyors and communicating 
with each other at alternately opposite ends, so that the ore 
is caused to take a zig-zag course. A pipe leads downwards 
from the uppermost retort near its mid-length, and a steam 
blast-pipe discharges directly downward iuto the vertical 
part of the pipe.—If. li. 

Ores i Concentration of - . H. F. Campbell, Melrose, 

Masit. U S. I’at. 723,362, March 24, 1903. 

The ores are heated to redness, whereby certain constituents 
are rendered paramagne.ie. They are then made to pass 
through a magnetic field of a strength inversely proportional 
to the degree of exposure to heat._J. H. C. 

Ores j Concentration of -H. F. Campbell, Melrose, 

Mass. U.S. I’at. 723,363, March 24, 1903. 

The ores are moderately heated for a brief time, whereby 
certain constituents are rendered magnetic and may be 
removed, leaving other constituents, which, nfter further 
exposure to heat, may be similarly removed.—J. H. C. 

Precious Metals; Apparatus for the Extraction of -. 

J. 11. De Alzugaray and VV. A. Mercer, Assignors to the 
Baxeres Gold Extraction Co., Ltd., all of London, 
England. U.S. l’at. 724,076, March 31, 1903. 

The apparatus consists of a lead-lined vessel, capable of 
being closed hermetically, to contain a “ liquid chemical,” 
the vessel being provided with a vertically adjustable air- 
inlet pipe with mechanism “ for regulating the impregnation 
of the air with the chemical,” and having a gauge-glass 
and an outlet pipe with an inspection glass. See also U.S. 
l’at. 701,002, May 27, 1902; and Eng. Pat. 15,541, July 31, 
1901; this Journal, 1902, 863 and 1140.— E. S. 

Copper and Nickel; Treatment of Ores of -. H. G. C. 

Thofehrn, Paris, France, and (j. de Saint Seine, Widnes, 
England. U. S. Pat. 723,500, Match 24, 190.3. 

Scn-BiiEATKO steam, air, and powdered silica, and if 
necestary lime, are blown on to the surface of the bath of 
copper ore or matte in a reverberatory furnace. (See 
also Kng. Pat. 10,101 of 1901; this Journal, 1902, 862, and 
foregoing U.S. Pat. 723,501.)—J. II. C. 

Copper; Separating - , from Ores. G. D. van 

Arsdalc, New York. U.S. I’at. 723,949, March 31, 
19C8. 

Solutions containing cupric sulphate, with or without 
“ ferrous or other suitable sulphate,” are saturated with 
sulphur dioxide, and heated, with or without pressure, in 
an atmosphere free from oxygen, whereby coppev or copper 
compounds aro precipitated, which are reserved for sub¬ 
sequent treatment. The ncid liquor, now containing free 
sulphuric acid, is used in the treatment of copper ores, 
whereby copper is dissolved and the originul liquor 
regenerated, the process being thus continuous.—E. S. 

Copper-Leaching Process -. G. It. Waterburv, Denver, 

Colo., Assignor to N. IV. Blethen, A. E. van Deusen, 

■ C. P. Schumakcr, C. F. Davies, and G. I). Nickel. 
U.S. Pat. 724,414, March 81, 1903. 

The pulverised ore is leached in a tank by the action of 
water, acid, common salt, and manganese dioxide, assisted 
by the introduction of steam, and the pnl)Ht agitated until 
the copper is dissolved. See also this Journal, 1902, 351. 

—G. IV. -Mel). 


OF CHEMICAL INDUSTRY. [May is. iso*. 


Zinc i Treatment of Complex Ores of -. W. C. 

Wetherill, Canon City, Colo., Assignor to the Empire 
Zinc Co., Denver. U.S. Pat. 724,637, April 7, 1903. 

A l'RoroimoN of iron, snfficient to render any precious 
metale present susceptible to magnetic separation, is added 
to the complex ore s after mixing an excess of carbon, the 
zinc is distilled off in closed retorts, thereby leaving a 
carbonaceous residue containing iron in intimate associa¬ 
tion with the precious metals, which, after crushing, can be 
separated by magnetic methods.—J. H. C. 

Alloys. W. C. TiJden, Washington, Assignor to J. Lovett, 
Martinsburg, W. Va. U.S. Pat. 724,524, April 7, 1903. 

To produce a metallic alloy from a group of metals, one of 
them, other thau the most refractory, is fused to form a 
metallic bath ; subsequently the remaining metals are added 
one by one in the inverse order of their fusibility, the bath 
being cooled down before each addition and finally rapidly 
cooled to solidification.—J. H. C. 

Silver; Composition for coaling Metal tcith -. 

E. D. Kendal, New York. U.S. Pat. 724,108, March 31, 
1903. 

The composition consists of a salt of silver, a suitablo 
thiosulphate and silicious powder.— G. II. 11. 

Metal; Process of Coating with -. C. E. Munroe, 

Washington, D.C., Assignor to Kuhn Formaldehyde 
Generator Co., Virginia. U.S. Pat. 724,317, March 31. 
1903. 

The metallic or other substance to be conted is first 
immersed in a solution of a compound of the coating 
metal, and then in a solution “ of a compound adapted to 
react upon the compound of the metal to form a crystal¬ 
line compound,” the body thus coated being then heated. 
Abestos is coated with finely-divided platinum by successive 
immersions in solutions of platinic chloride and of ammonium 
cldoride, both of which solutions may be alcoholic. The 
asbestos is subsequently heated.—E. ,X. 

Solder (for Aluminium'). E. ('. Kiee and H. F. Monk, 
Cripple Creek, Col. U.S. Pat. 724,503, April 7, 1903. 
Mkkoukoum chloride, 19 parts ; magnesium chloride, 
15 parts-, zinc, 12 parts; and cadmium. 9j parts, are fused 
with tin.—J. II. C. 

Fhencii Patents. 

Steel; Manufacture of -Societe des Aeiers 

Homogenes. Fr. l'at. 324,256, Aug. 9, 1902. 

Tin: object of the invention is to abolish the preliminary 
melting of pig in the cupola for the Bessemer process, by 
carrying it out in the converter itself. The annexed figures 



The mclal is introduced when the specially shaped con¬ 
verter is iu the left band josition, and is melted by the 
heating apparatus, which consists of a fireclay block intro¬ 
duced at A, and containing three or more fireclay burners 
of special construction, supplied with petroleum vapour, 
steam, and air under pressure. When the metal is malted, 
the converter is rotated into the right-hand position, and 
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the blowing is carried out as usual. In certaia cases, 
thank* to the high temperature and oxidising character of 
the heating flame, blowing may bo unnecessary, tbe con¬ 
version into steel occurring during the melting.—J. T I). 

Steel and Iron ; Manufacture of -. B. Talbot and 

1>. Gredt. Fr. Put. 324,443, Sept, 15, 1902. 

Is the Bessemer process, acid or basic, the converter is not 
emptied after each charge, but part of the steel, and the 
slag (which is capable of taking up more oxide of iron) arc 
left in the vessel. The next charge of pig is now added, 
when the contained metalloids react on tho slag ; the 
operation is now llnisbed by blowing, the duration of which 
is shorter than if the whole operation were conducted by 
that weans. In dealing with metal containing phosphorus, 
part of the slag is poured off, quicklime is added, and the 
blowing continued till the end of the operation. Before 
adding each charge of melted pig. it is advantageous to add 
oxide of iron to the sing.—.1. T. 1). 

Pig Iron ; Manufacture if -, tig charging in separate 

Columns the Fuel and the Mixture of Ore and Flux. 
K. Servais. Fr. Pat. 324,591, Sept. IS, 1902. 

Tin; ore and flux are charged into a columnar furnace, 
which need not lie so high as an ordinary blast furnace, 
while the fuel is charged into a neighbouring much shorter 
columu. these two columns communicating at their lower 
ends, where they open into the crucible for the reception of 
the molten metal. The fuel is charged through a chamber 
provided with upper and lower doors, cooled by water- 
circulation, and air is supplied near the bottom of the fuel 
tower, either by natural draught or by blast. The tempera¬ 
ture and the reducing nature of the fuel gases appropriate to 
the particular operation can be atiained by regulating the 
dimensions of the fuel tower, tho nature of the fuel, aud 
the pressure of the blast. The ore, instead of descending a 
vertical tower by its own weight, may he fed mechanically 
along a horizontal tunnel. (See also Hug. l’at. 20.931) of 
1902 ; this Journal, 1903, 301.) —J. T. 1). 

Aickel ; Fusion of -. Sncicte Zucker and I.evctt and 

I,neb Co. Kr. Pat. 324,355, Sopt. II, 1902. 

Si:u U..'. Put. 709,218 of 1902; this Journal, 1902, 1281. 

—J. T.D. 

Metals and Alloys; Production of -, from Metallic 

Oxides. [Fusion with Aluminium.] F. C. Weber. 
Kr. Pat. 324,534, July 26, 1902. 

Ski: U.S. Pat. 705,727 of 1902; this Journal, 1902, 1H2. 

—J. T. I). 

Ores ; Apparatus for Housting — —, and for Condensation 
of Volatile Products. Metallic Compounds Separation 
Syndicate, l.td. Fr. Pat. 321,617, Sept. 23, 1902. 

A it.vxoE of furnaces all communicates with a set of 
horizontal flues, the whole being built in one block of 
masonry. Kach furnace is charged through a hopper, 
closed by an elliptical cone, and providod with a lifting 
apparatus arranged so that the cone can, when necessary, 
be tilted with its major uxis vertical, and be lifted com¬ 
pletely out of the hopper. The fume travels in opposite 
directions along the successive flues vertically below one 
another, then aloug these vertically above one another in 
tbe adjoining tier, aud so on. The communicating cham¬ 
bers at each end of the flues are closed by hinged doors 
provided on the inside with a packing of asbestos or similar 
substance to make a tight joint; and valves are, if neces¬ 
sary, inserted between the furnaces aud the flues, or between 
successive flues, to insnre the right direction ok the current. 

—J. T. 1). 

Aluminium ; Solder for -. I'. F. Millet. 

Fr. Pat. 324,585, .Sept. 18, 1902. 

A hahd solder, resisting temperatures such as that required 
for mercurial gilding, and a soft solder, melting at about 
30(f C., ate given. For the hard solder, 2 allots are 
prepared. A, by melting together 20 parts of alammtmn, 
13 of silver, 6 of copper; B, by melting together 10 parts 
of alnmintum and 30 of cadmium ; then 39 parts of A are 


melted with 40 patts of B, and to tho alloy are added 
15 parts of cadmium, 3 of zinc, and 3 of tin. The fusion of 
B, and of A aud B together, must lie effected at a tempe¬ 
rature not oboeo a dull red heat. The proportions of the 
metals, especially that of zinc, may be varied according to 
the melting-point desired. The soft solder is made by 
melting sine and adding an equal weight of oadmlumi to 
raise the melting-point of this there may be added a copper- 
aluminium (50:50) alloy in proportions up to 5 per cent, of 
tho total solder. Both of these solders can ho applied 
directly.—J. T. 1). 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(.4.) —KI.ECTRO-CHEM1STBY. 

Aluminium Anodes : Theory of -. W. W. Taylor ami 

J. K. 11. inglis. l’hilos. Mag., 5, [*>]■ 301—313. Cheat. 
Centr., 1903,1, [13], 751. 

The authors have investigated the two analogous phenomena 
that aluminium is ouly attacked with difficulty by sulphuric 
iieid (as compared with hydrochloric acid, Ac.) and that 
when used as anode in sulphuric acid or a sulphate solution, 
it offers great resistance to the passage of the current, owing 
to the formation on it of a film of aluminium hydroxide. 
To a molar (gram molecular-) solution of sulphuric acid in 
which a platinum spiral served as cathode, aud an aluminium 
plate (renewed for eaeli experiment) as unode, and which 
only showed a very weak current when connected with a 
! 12-volt battery, small known quantities of solutions of 
potassium chloride, potassium bromide, potassium nitrate, 
potassium thiocyanate, potassium chlorate, and potassium 
1 acetate were added, whereupon a more or less strong 
increase in the current strength was observed. The author* 
conclude that the film of aluminium hydroxide formed can 
he penetrated by certain ions (IK, CP, Br', Ac.), but not by 
others (especially SO/', Oil', A1“J. Diffusion experi¬ 
ments with an artificially-piodueed film of aluminium 
hydroxide confirmed this view. Potassium chloride, bro¬ 
mide, nitrate, chlorate, and thiocyanate diffused rapidly 
through such a film, potassium acetate more slowly, and 
potassium sulphate only with difficulty. 

]f to a solution of sulphuric acid which, at 85° C., only 
acts slowly on aluminium, potassium chloride lit: added, the 
velocity of solution of the aluminium increases considerably ; 
potassium nitrate has a similar effect, but potassiutn bro- 
mi le, contraty to what might be expected, has no appreciable 
influence.—A. S. 

, Electrolysis with Soluble Anodes ; Formation of Precipi¬ 
tates [ White Lead], Soluble until Difficulty by -, and 

the Cause of Unipolar Conductivity. \. Isenburg. Zeits. 
f. lilcktrochein., 1903, 9, [15], 275—283. 

Conti M’lNU the work done by I.e Blanc and llindsehcdler 
(this Journal. 1902,776) outlie formation of chrome yellow, 
the author gives corresponding details of experiments in 
which lead carbonate was produced, at in l.uckow’s pro¬ 
cess (this Journal, 1895, 975), by subjecting a lead anode 
to electrolysis in an electrolyte containing various propor¬ 
tions of sodium chlorate and sodium carbonate, carbon- 
dioxide being, at the same time, passed through the 
electrolyte. The conclusions arrived at are summarised as 
follows :— 

1. The explanation given by I,a Wane and Bindschedlcr 
of the production of certain inorganic compounds by tbe 
I.uckow process is confirmed. 

2. Of the different arrangements for yielding so-called 
unipolar currents, the choking-cell or electrolytic valve in 

I which an aluminium anode is employed, is the only one in 
which a considerable condensing action could lie detected. - 

3. A pure white lead can be obtained only when the 
concentration of the carbon dioxide in the electrolyte is 
maintained within certain fixed limits. 

4. The numbers given in German Patent 109,971, which 
are at variance with tbe Law of the independence of the 
individual changes of potential in a cell, are proved to be 
erroneous.— 3. S. 

n S 





530 


JOURNAL OP THE SOCIETY OP OHEMIO^ INDUSTRY. 


[Key 18,19W. 


Lead [Lead Secondary Batteries ']; The Cathodic Depori- 

lion of - K. Elh* nod F. W. Rixon. Zoits. f. Elek* 

trocbem., 1903, 9, [14], 267—2(58. 

When solutions of lead salts are submitted to electrolysis, the 
lead deposited on the cathode may either assume a bright 
crystalline leafy structure or it may appear in the form of 
spongy micro-crystalline dull needles. The authors have 
found that the second or spongy modification is produced 
only when the electrolyte contains a plumbic salt In the 
case of lead secondary batteries lead disulphate is present in 
the electrolyte. Towards the end of the charging process, 
the average amount of lead disulphate in the acid was 
found to be 0-14 grm. per litre; while during discharge 
and in the stationary condition, the respective amounts were 
0 - 07 and O' 17 grm. per litre.—J. S. 

Electric Furnaces ,- The Efficiency of -. J. YV. 

Richards. Trans. Amer. Klectro-Chem. Soc., 1902, 2, 
51. j 

Tub proportion of the heat energy of the electric current 
usefully employed is the efficiency of the furnace. A 
portion may be employed in simply raising the temperature 
of the charge, and a portion also in the chemical or physical 
change. Since the capacity of a furnace is proportional to 
the cube, and its radiating surface proportional to the 
square, of its linear dimensions, the loss of heat due to 
radiation decreases as the linear dimensions increase; by 
increasing the size of a furnace, the efficiency may be 
raised very greatly on account of this fact alone. The 
manufacture of carborundum, an example of heating and 
chemical change without fusion, shows a calculated efficiency 
of 76-3 per cent., whilst the process of manufacturing 
calcium carbide, heating with fusion and chemical reaction, 
shows an efficiency of 63 per ceut.—J. YV. If. 

Potassium Chlorate ,- Electrolytic Process of Manufac- 
turiny — . Terrisse. VII., page 503. 

Unitbd States Patents. 

Storage Battery. E. A. Sperry, Assignor to National 
flattery Co., Cleveland and Jersey City. U.S. Pat. 
723,327, March 24, 1903. 

Electrodes for storage batteries are prepared by « mois¬ 
tening finely-divided metallic lead with a dilute solution of 
ammonium hydroxide and a neutral liquid, and drying the 
mass.” 

Another claim covers the use of ammonium sulphate in 
conjunction with finely-divided lead in this process. 

—T. .1'. B. 

Storage Battery. E. A. Sperry, Assignor to National 
Battery Co., Cleveland and jersey City. U.S. Pat. 
723,828, March 24, 1903. 

A composition for storage battery elements is prepared 
by mixing some active material, such as finely-divided lead, 
with an alkali salt, a catalytic agent, and a menstruum, and 
drying the mass. 

Ammoninm sulphate is also claimed as an “ alkali-metal 
salt,” and alizarin is claimed as a oatalytic agent.—T. F. B. 

Storage Batteries; Manufacture of Envelopes for -. 

E. A. Sperry, Assignor to National Battery Co., 
Cleveland and Jersey City. U.S. Pat. 723,329, March 24, 
1903. 

Tkoktablk fibre is prepared to form a fabric for envelopes 
for storage batteries by first removing oleaginous and soluble 
' starchy matter from the fibre, drying, and nitrating in such 
a manner as to nitrate the carbohydrates, leaving the starchy 
carbohydrates, unacted on. 

The nitration is performed with a mixture of 113-5 parts 
of nitric acid (sp. gr. 1-42) and 150 parts <yi sulphuric acid 
(sp. gr. 1-84) at a maximum temperatunrof 78° F. 

After nitration, the fabric is washed, and treated " with a 
weak solution of nitrobenzol.”—T. F. B. 


Electric Accumulator Plates ; Process of Making -. 

J. J. H. Hnnte, Charlton, Assignor to the Accumulator 
Industries, Ltd., Woking. U.S. Pat. 724,012, March 81, 
1903. 

Positive - pole plates for accumulators are made as 
follows:— ' 

Lead-plates are subjected to the action of oxygen and 
chlorine by passing a current through the plates arranged 
as anodes in an electrolyte consisting of a solution of an 
Hlkali sulphate, a metallic chloride, and a permanganate or 
a substance or substances which will cause the formation 
of a metallic permanganate at the anodes, so that a 
compound of lead with oxygen and chlorine is produced. 
The plates covered with this compound are subjected to 
further electrolytic action, to remove all the chlorine, 
leaving a lead core covered with a porous mixture of 
reduced lead and the lower oxides of lead. These plates 
are arranged as anodes in an electrolyte.—T. F. B. 

Insulating Bodies; Method of Producing Electric - 

If. Biehn, Assignor to l’yrisolith Isolating Material. 
Manufacturing Co., both of Budapest. U.S. Pat. 724,079. 
March 31, 1903. 

See Eng. Pat. 10,083 of 1902; this Journal, l'J02, 1282. 

—O. H. K. 

Electric Accumulator. A. Schraidt-l’redari, YY'eimar, 
Germany. U.S. Pat., 724,619, April 7, 1903. 

The negative lead plate is coated with a mixture of lead 
oxide, red lead, calcium hydroxide, alkali thiosulphate and 
a suitable binder, and the positive plate is covered with a 
I paste of lead oxide, red lead and porous spongy lead, 
suitably bound together. The electrolyte consists of a 
mixture of sulphuric acid and alkali thiosulphate, in which 
the plates are immersed after formation.—G. II. If. 

Furnace; Electric -C. S. Bradley, New York, N.Y. 

U.S. Pat. 723,643, March 24, 1903. 

The furnace consists of a rotating wheel or annulus to 
! receive the material under treatment, supported iu a frame 
and revolved by gearing, and is composed of a hub portion 
and the annulus, the sides and bottom of which are built up 
of section plates faced with a suitable lining material 
, secured thereon. The annulus is closed by lined cover 
plates and suitable means are provided for passing the 
electric current through the charge.—II. F. C. G. 

Insulating Material [ Elonitine ] ; Process of Manufac¬ 
turing - V. l)e Ivaravodine, Paris. U.S. Pat. 

724,882, April 7, 1903. 

Nek Fr. Pat. 319,264 ; this Journal, 1902, 1539.—M. J. S. 
French Patents. 

Roentgen Ray Tubes; Use of Chromium and Platinized 

Chromium as Infusible Electrodes in -. T. Guilloz. 

Fr. Pat. 823,840, Aug. 23, 1902. 

Discs of chromium (about 2 cm. in diameter by 5 mm. tbiek) 
or chromium coated with a film of platinum or other 
metal are used as substitutes for the platinum anodes in 
Roentgen ray tubes; these being infusible, allow the 
protracted uso of powerful currents, giving thus greater 
intensity to the resulting X rays.—T. F. B. 

Injurious Oases Produced by Electrical Discharges; 

Absorption of -. Societe Gebr. Siemens and Co. 

Fr. Pat. 324,052, July 21, 1902. 

Oxides of .nitrogen, formed by arc lights and other 
electrical discharges, may be absorbed by placing such 
substances as potassium hydroxide, ammonium carbouate, 
and the like In the globe of the lamp.—W. P. S. 

Eliminating Combustible Gaseous Impurities from Gases 
[Electrolytic Oxygen ] ; Process and Apparatus for —. 
M. Hazard-Flamand. Fr. Pat. 324,214, Sept. 8, 1902. 

In order to elimiuate the hydrogen existing ae an impurity 
in electrolytic oxygen, or to remove other combustible 
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gases in analognua cases, the gas is passed through a tube 
containing a platinum spirat which is heated electrically 
just to doll redness; In this way the impurities are burned, 
and they are then removed, as, for instance, by condensa¬ 
tion of the tenter produced.—H. B. 

( /l.)—ELECT RO-M ETA LLURG V. 

Potassium; Electrolytic Preparation of -, from Molten 

Caustic Potash. K. Lorenz aud W. Clark. Zeus. f. 
Elektrochem., 1903, 0, [14], 269—371. 

Although more difficult to prepare than sodium from 
melted caustic soda, potassium can be made by electrolysing 
fused potash under suitable conditions, A Bheet iron anode 
5 cm. in width was introduced to a depth of 10 cm. into a 
bath of fused potasb. The cathode consisted of an iron rod 
3 nun. in diameter, and was surrounded by a magnesite 
collecting chamber. This was made by drilling a 3 mm. 
hole in the bottom of a cylindrical magnesite vessel. 10 cm. 
in height and 2 5 cm. internal diameter, the walls of which 
were 5 mm. in thickness. The iron rod was then passed 
through the hole and the vessel introduced mouth down¬ 
wards into the fused bath. During the first few minutes a 
series of explosions occurs in the collecting chamber owing 
to the presence of imprisoned air, but afterwards the elec¬ 
trolysis proceeds quietly. On passing a current of 13-4 
amperes with an E.M.F. of about 15 volts for 71 minutes, 
15 5 grms. of pure potassium were obtained. This corre¬ 
sponds to a current efficiency of 58 per cent. 

The authors disagree with the views put forward by Le 
Blanc and Brodc (this Journal, 1902, 1401) to explain the 
difficulty in obtaining potassium bv electrolysis, and point 
out that the difficulty is really due to the greater vapour 
pressure of potassium, which causes a metallic cloud of 
potassium to be produced at the cathode. This cloud 
either dissolves in the fused bath or diffuses to the anode 
when it is then oxidised. The collecting chamber is used 
to prevent the diffusion of the cloud to the anode, aud it is 
of more importance to surround the cathode in this way 
than to leave it bare and surround the anode. The 
magnesite employed answered the purpose well, and was 
scarcely attacked by the alkali metal.—J. S. 

Metallic Powders and Compchinds; Electrolytic Method 

for the Preparation of - . Klektrol. Anz., 1903,20, 

•143 ; Zeits. f. Elektrochem., 1903, 0, [14], 273. 

The corresponding amalgams arc first prepared by electro¬ 
lysis, and the mercury subsequently removed by distillation 
in a reducing atmosphere, l’owders prepared in this way 
are very active chemically, iron powder made from iron 
amalgam, being, e.g., pyrophoric. - la an oxidising 
atmosphere, several hitherto unknown oxides are said to be 
obtained.—J. S. 

Metals; Advantages in the Etching of -, by the 

Electric Current. A. 11. Sirks. Vers. k. Altad. van 
Wctens, 1902—1903, 217—223 i through Zeits. f. 
Elektrochem., 1903, 0, [15], 285. 

Acco him no to tbc author metals are preferably etched by 
cauiing them to act as anodes during electrolysis. In this 
way definite alloys can be isolated which remain as anode 
alime.—J. S. 

English Patent. 

Tin ; Improved Process for Stripping ——, from Tinned 
Iron, Recovering the Respective Metals, and Obtaining 
Nitric Acid as a By-Product. H. W. Hemingway, 
Walthamstow. Eng. Pat. 3759, April 15, 1902, 

Tinned iron scrap is immersed in slightly acidified solution 
of ferric sulphate, and the tin solution obtained is trested 
electrolytically, an iron anode and a copper cathode 
being preferably used. To the exhausted ferrous liquor, 
sodium or potassium nitrate and sulphuric acid are added, 
when the liquor can be used us before. When it Is desired 
to recover the nitrogen oxides evolved, the solution containing 
die alkali nitrate and sulphuric acid, is heated to about 
170’ F., and the spent ferrous liquor (from the electrolytic 
hath) is slowly added, the nitrons gases being collected and 
oxidised into nitric acid. In some eases, the scrap may be 


added direct to the sodium nitrate solution with sulphuric 
acid, with recovery of the nitrons gases, the dissolved tin 
being then electrolytically obtained. Keferenoe is made to 
Eng. Pa*. 8133, May 2, 1900 j this Journal, 1901, 368. 

—K. H. 

United States Patent. 

j Electrolytic Deposition i Composition of Matter for ——. 

E. I). Kendall, New York. U.S. l’at. 724,107,‘March31, 
j 1903. 

] he composition for preparing nn electrolyte to be used 
! for the electro-deposition of gold consists of a suitable 
I aurate anil a fvrrocynoide, for example, potassium aurate 
| with a small excess of alkali-metal hydroxide, and a large 
e xcess of potassium ferrocyutiidc. —G. 11. 11. 


XII.—FATS, FATTY OILS, & SOAP. 

Fatty Oils ; Colour Reactions of -. II. Krcil. 

XXI11., page 575. 

Glycerol; Determination of -, in Crude Glycerins. 

J. Lewkowitscb. XX111., page 576. 

English Patents. 

Toilet Soap Tablets; Method of Perfuming —, by 
“Absorption." (!. F. l'iereo aud F. W. Warwick, 
London. Eug. Pat. 8828, April 16, 1902. 

A riKCK of highly-scented material, such as an amulet, is 
placed iu the centre of the tablet.—C. A. M. 

Soap; [ Hygienic) Manufacture of -. M. Zud’g, 

Maloti), Sweden. ling. Pot. 27,889, l)cc. 17, 1962. 
Claim is made for the addition to the soap of, say, 8 to 
12 per cent, of Swedish wood-tar alone or in conjunction 
with carbolic acid (0-1 to 0 4 per cent.)—C. A. M. 

United States Patents. 

Fats; Method of Purifying -. (). Fresenitis. Offen¬ 

bach o/.M., Germany. IJ.S. Pat 722,832, March 17, 1903. 

See Eng. Pat. 19,171 of 1962 ; this Journal, 1903, 102. 

—C. A. M. 

Separating Naphtha from Oil; Apparatus for - . 

E. It. Edson, (’leveland, Ohio. U.S. Pat, 723,849, 
March 31, 1903. 

A closed tank, having a vapour outlet at tbc top and 
containing two longitudinal series of hollow plates. The 
plates ot each series are placed one above the other and 
slope gently downwards, so that a section of the tank 
would show two opposed zig-zag systems. A heating fluid 
is admitted into the hollow plates. The oil to be treated is 
delivered on to the upper side of the two top plates, flows 
down on to the upper side of the next two plates below, 
and so on, to the outlet at the bottom of the tank.—H. B. 

Oils; Process of Solidifying and Toughening -. J. B. 

Scammell and E. A. Muskett, London. U.S. Pat. 724,618, 
April 7 ; 1903. 

See Eng. Pat. 21,229 of Oct. 23, 1901] this Journal, 
1902, 1461.—C. A. M. 

French Patents. 

Fish Waite or other Material; Apparatus for Extracting 

Oil from - . E. It. Edson. Fr. Pat. 328,995, 

Aug. 26, 1902. 

See U.S. Pat. 707,565 of Aug. 26, 1902 ; this Journal, 1902, 
1238.—C. A. M. 

Fish Waste, Garbage, frc.; Pi cress and Apparatus for 

Extracting Oil from -. E. K. Edson. Fr. Pat. 

823,99*, Ang. 26, 1902, 

See UJS. Pat. 707,566—7 of Ang. 26, 1902; this Jonrna’* 
1902, 1238.- C. A. M. 
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Fats of Animal and Vegetable Origin ; Treatment of -. 

; H. Ilouvier. Fr. Pat. 824,038, Aug. 5, 1902. 

A process of purifying fats, fatty acids, stearine, or waxes, 
first by treatment with neutral salts, eg., sodium chloride 
or nitrate to remove impurities; then with an oxidising 
agent, e.g., nitric acid, a peroxide or n bichromate, to 
bleach tho oil and effect further purification ; and lastly, 
with a reducing agent to eliminate all traces of the oxidising 
uagent.—C. A. M. 

■ Iln- PIGMENTS, PAINTS; RESINS, 

• VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

Electrolysis with Soluble Anodes ; Formation of Pre¬ 
cipitates soluble with difficulty [ White Lead ] by -, 

and the . Cause of Unipolar Conductivity. A. Iscnlmrg. 
XI. A., page 559. 

English Patent. 

Paint; Composition for Base of ——. \V. W. Hrasington. 

Marietta, Ohio, U.S.A. Eng. Pat. 1582, Jnn. 22, 1903. 
See U.S. Pat. 713,846 of Nov. 18, 1902; this Journal, 
1902, 1541.—C. A. M. 

United States Patents. 

Pigment, and Process of making same. \V. .1. Armbmster, 
St. Louis, Mo., U.S.A. 1 ,S. Pat. 724,234, March 31, 
1903. 

A mixture of barium carbonate and zinc hydroxido 
obtained by mixing solutions of barium hydroxide, an 
alkali carbonate, and a salt (chloride) of zinc.—M. J. S. 

Pigments; Process of malting -. \V. J. ArmbrusteT, 

St. Louis, Mo., 1J.S.A. U.S. l’at. 724,235, March 31, 
1903. 

The process consists in adding an alkali hydroxide to a 
soluble zinc salt (sulphate), then a soluble barium salt 
(sulphide), and calciniug the resulting precipitate. Com¬ 
pare U.S. Pats. 719,073 aud 719,415; this Journal, 1903, 
218 and, 307.—M. J. S. 

French Patent. 

[Lamp.Black.} Black Pigments; Manufacture of -. 

D. J. Ogilvy, Fr. Pat. 323,886, July 29, 1902. 

See U.S. Pat. 706,001, 1902; this Journal, 1902, 1084. 

—K. L. J. 

(fl.)—KESINS, VARNISHES. 

Drying of Linseed Oil; Influence of Atmospheric Mois¬ 
ture Src., upon -. \V. Lippert. Zcits. nuge.v. Cliem., 

1903,10, [16], 365. 

This is a continuation, dealing with oils containing lead as 
tb* only drier, of the author's previous article (this Journal, 
19PO, 358) ; the samples investigated having been prepared 
by Lippert himself in 1897 (this Journal 1898, 675), and 
having been kept out of contact with air in well closed 
vessels all the time. 

In general it may be said that lead oils are less affected 
than manganese oils by the hygrometiic condition of the 
atmosphere; but, irrespective of the amount of lead in 
them, they have a tendency to dry, or to become super¬ 
ficially dry, better in dry air than in moist. Lead oils 
certainly do not dry better in damp air as VVeger seems to 
believe (this Journal 1898,360). It is interesting to notice 
that both lead oils and manganese oils frequently exhibit 
a diminution in drying power, more particularly when tho 
proportion of either metal present is large. When a 
manganese oil behaves in this fashion, its drying properties 
may be restored by mixing it with a lead oil. This explains 
why mangano-lead oils are preferre^efa tho arts, for, 
apparently, oils containing both siccative metals are free 
from the property referred to. The true cause of this 
peculiarity remains to be sought. Linseed oil heavily 


loaded with lead only tends to yield a leathery skin when 
dry; a dried manganese oil is harder and more brittle. . 

-F. H. L. 

English Patent. 

Varnish-like Substance; An improved -, applicable as 

a Vehicle for Colours or as a Coating Substance. Karl 
Zachow, Berlin. Eng. Fat. 18,355, Aug 20, 1902. 

Fifty parte of petroleum aro boiled with six parts of glile 
until the scum is of a brownish lint ; the liquid is filtered, 
and, whilst it is at a suitable temperature, 25 parts of rosin 
are dissolved in it. —M. J. S. 

Oil Compound for use as a Substitute for Linseed Oil and 
the like. E. Pfestroff and J. E. Gi|lon, Frankfort n/M„ 
(let-many. Eng. Pat. 18,893, Aug. 21, 1902. 

A fatty oil, such as poppy, sesame or nut oil, is incor¬ 
porated with petroleum, colophony, inustic, turpentine, and 
camphor, with or without the addition of a metallic drier, 
e.g.. manganese borate, or litharge. The use of benzine, 
benzol, and formalin as constituents is also claimed. 

—C. A. M. 

United States Patent. 

Varnish ; Composition for removing -. J. E. Miller, 

Monroeton, Fa., U.S.A. U.S. Pat. 725,002, April 7, 
1903. 

A mixture of three parts of alcohol, two of umyl acetate, 
one of acetone, and one of butyric ether.—M. J. S. 

French Patents. 

Oil to replace Linseed Oil; Manufacture of —. 

VV. A. Smith. Fr. Pat. 323,770, Aug. 14, 1902. 

See U.S. Pat. 708,178, of Sept. 2,1902 ; this Journal, 1902, 
1238.—C. A. M. 

Varnish ; Manufacture of -. K. Zachow. 

Fr. Put. 323,820, Aug. 19, 191)2. 

Petroleum and strong glue (10 per cent.) are heated 
together and the fluid is filtered, and colophony (about So 
per cent.) is then added. (See foregoing Eng. Put. 18,355.) 

— R. L. J. 

Linoleum with a Wood or Cloth-lilie Structure. 

L. W. Secser. Fr. Pat. 323,«30, Aug. 1.9, 1902. 

Fx order to obtain liuoleum which has a wood or eloth-like 
structure throughout, the materials to be used are mixed 
into a homogeneous mass whilst warm, are then cooled and 
laid upon a basal fabric, the surface of which instead of 
being smooth, bas projections, corrugations, and other 
irregularities formed upon it. When the whole is com¬ 
pressed at an elevated temperature, these irregularities 
produce a fiow-like structure in the linoleum-mass. 

-It. L. J. 

(C.)—INDIA-RUBBER, Ac. 

Rubber Analysts; Use of Chloral Hydrate in -. 

C. O. Weber, XXIII., page 576. 

English Patents. 

Vulcanisation of Rubber; Impts. in or relating to -. 

C. II. Gray, Silvertown. Eng. Pat. 2939, Fob. 7, 1903. 

A heated or vulcanising drum is rotatably mounted on a 
frame and an adjustable pressure roll is made to bear against 
this drum. A travelling band supported by three rollers 
surrounds a portion of the drum, and is made to press 
against it by passing between the pretsure-roll and the 
drum. The latter is heated by steam or other means, and 
cun be shaped aud grooved to produce different designs. 
The rubber, prepared for vulcanisation, is fed qn to the. 
travelling band, and carried by it between the drum and the 
pressure-roll, being thus moulded and vulcanised simul¬ 
taneously. Modified forms of the apparatus provide firstly, 
a jacket so that both sides of the material may be heated, 
and secondly, arrangements to bring the material baek again 
over the drum.— J. K. B. _ 
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2gzi~x?TaLzr*£ •*• »• » 

Fr. Pat. 287,928, April 17. 1899. 

See Eng. Pat. 8041, April 17, 1899; this Journal, 1899, 

e9 Th« treatment with sulphites is oooducted at tempera¬ 
tures higher than 100° C. by means of increased pressure 
(2—10 atmospheres).—K L. J* 

XIV —TANNING; LEATHER. GLUE. SIZE. 

Tannic and Tinctorial Extract, Manufacture of —. 

A. E. Peyrusson, Limoges, Prance. Eng. la. 

Feb 2, 1903. Under Internat. t.onv., heb. 8, 191 2. 

Skb Fr. Pat. 319,523, Feb. 8. 1902; this Journal, 1903, 
1462, and 1903, 219.—R. L. J. 

English Patents. 

Leather, Artificial —and Me fife. ll. lL Lake Lon; ( 
don. From J. Christensen and E. ' ■ Ilencku, t,ope 
hageu. Eng. Pat. 27,041, Dec. 8, 1902. j 

The mould, carved or otherwise treated, is lined with a i 
sheet of fabric, such a. linen; layers of_ paper, coated on 
both sides with a hardening paste 

this a final sheet of fabric is udded, and the wholo is presscu 
into the mould until the desired shape or mode mg is j 
obtained A suitable hardening paste has the following 
composition^ (4-41 parts) I 

ground potatoes (3-6 parts), rye flour (6—1,0 arts) no 
boiled together. The dried structure is coated with a mix- 
rate of starch and glue, anil then varnished, gilded, or 
otherwise finished on the hue-side.—It. E. J. 

Gelatin, Manufacture of —• W. Conn** and .LG 
Flowerden, both of Midlothian. Eng. I at. -0,800, bept. 

24, 1902. 

Finely-diV n>Ki> pelt, refuse, or other gelatin-yielding ma¬ 
terial is placed in a modified hydro-extractor or centrllugal 
machine, aud^dissolved hy means.eoj,din,s.ng steam or 
hot v Her, the solution being continuously discharge L ^ 

Artificial Horn and Simitar Substances-, Manufacture of 
L. Eerlerer. Oberpfalz, (iermany. Eng. Put. 
7088, March 22, 1902. I 

See Fr. Pat. 319,724, 1902 ; this Journal, 1902J550. ^ ; 

United States Patent. 

Elastic Albuminate and Albuminate-containing Mnjenal; 

Vurable -. A. V. H. F. C. Clauson-kaas, Copen- • 

hagen. U.S. Pat. 724,810, April 7, 1903. j 

Hydroxides of those metals which do not coagulate albu¬ 
minous coo,pounds, such a. those of iron and aluminium 

with or without glue, and a saccharate are mixed with the 
albuminous materials. A. alternative a salt of such 
metal may be used, and the hydroxide liberated by stumble 
means.—K. L. J. 

French Patertm. 

Gelatin and Glue, Extraction of---,from 

Hilbert and the Uayerische. Actieu-Gesellschaft f. Cbem. 
u. Laudwirths. Chem. Fabrik. Fr, I’at. 324,432, Aug. 
20, 1902. 

SEE Eng. Pat. 18,042 of 1902 ; this Journal, 1902^405. 

Elastic Horny Substances [Cellulose Acetate ] , /Vepam- 

, 10 „ 0 f _L. Lederer. Addition, dated Aug. 23, 

1902, to Fr. Pat. 319,724, March 18, 1902. (bee this 
Journal, 1902, 1550.) 

Hornt substances are prepared by dissolving cellulose 
acetate in phenol, chloral hydrate, or similar substances, 
with or without addition of turpentine, camphor, An., or 
metallic salts or oxides. 


For instance, 25 parte of acetone are addedto atolut.ou 
of one Dart of oellulose acetate in four parti of phenol, an 

the mixture spread on a glass plate and allowci y 


XV.— MANURES, Etc. 


yitmso.bacterium , Culture of the ——• » FremUu ’ 

Proc. ltoy. Soc.. 1903, 71, [*'»]• 35 °; 

( i i TURKS of the nitroso-baeterium were obtained by in. 
ocuiating Winogradsky’s ammonia solution (water contain¬ 
ing one per 1,000 of ammonium sulphate, one P«r 1.000 of 
potassium phosphate, nnd one per 100 of magnesium u 
Cute), wftl. small quantities (0 2 grin 
kinds of soil. 'I'he solutions were kept in Jthe <»'*» 
ordinary temperatures. The growth look about three week 
to commence, and was complete in another week or two. 

The growth was indicated by the conversion of he 

ammonia into nitrous acid, which. was judge.! bj’ * 

of diphenylaiume in sulphuru* acid, lhecj . 

was also able to grow in a solution coutain.np .mly anv 
raoniiim sulphate and potassium phosphate. be bac terium 
produced nitrate, but could not develop sub-culture . 

Experiments with the bacterium in presence of peptone, 
beef broth, and urea, indicated the ability to grow in pte- 
i "‘‘."of organic substances, contrary to Wn.ograd.ky s 
i statement The bacterium was isolated from a variety of 
me‘ha by plate cultures, and sub-cultures therefrom were 
1 generally able to convert ammonia into nitrous acid. Hen ® 

1 the author infers that there is only otic spec.es of the 
bacterium, and not two morphologically similar. om! ilW ® 
oxidise ammonia, and cultivable ..uly m speen,1 ...edU*.t»A 
1 the other with no oxidising power, hut able to glow ou 

i facts were indicated as a result of the 

! author's experiments : (1) A pracricRU, purr eAmreot 
, the haeteriun. can be obtained af.cr sah-c . t ng for sescU 
I months in Winogradsky’» ammonia solution. (2) 111 
nitroso-baeterium will grow in this solution in preseuco of 
onranic matter (3) The iiitroso baeterium will gion, not 
"2* o.“ silica jelly, but also in atiy ordinary organic 
medium.— T. F. 1$. 


Determination 
W. Strzod: 
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Superphosphate Manufacture ; 
amount of Acid regain dfor 

page .n4. English Latent. 

Saccharine Solutions; Process of Treatment of — ,/or 
the Production of Xitrugcnnu* Matters and lotassi i 
Product, rich in Fertilising Elements ami Means fo 
carrying out the Process. A. Vasseux. Eng. 1 at. 
15,226, July 8, 1902. X) L, page .>64. 

XVL—SUGAR. STARCH, GUM, Etc. 

Sugar Works i Use of Aluminate of Barium in • 
THembert.’ Hull.de l Assoe de. Chum do Suer, et de 
Dist., 1903, 20, [9], 747-755 and [#], 902-971. 

Uabii-m aluminate having been used with advnntage to 
soften boiler feed-water, the author was led to try its eHsct 
on beetrrmt ju.ee a, a purifying agent. The aluminate of 
barium i. obtained as a frit in powder * bo ^ 

1 a aar*. 

■with fresh solutions. As an example of the purification 
effected, the following may suffice ; 

Second carbonated juiee filtered organic non-sugar 8 , 

ash 2-84; the same, after sulph,ting and b trat.on. S O- 
and 2'82 ; the same treatedwith —re oThj.num, 

=hy° air; -aft 

The purity was increased from 89-56 to 90 91. uuiy a 

,r T?j““r.r;™,r?T;ppiic..i« i» 

electrolysing juice to which aluminate of banum dias b<$n 
tddSk when Lore favourable result, aw obtained than by 
electrolysis alone.— L. J. de W . 
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Green Syrups ; Treatment of—, in Nymburg by the 

Czapihowski-Karlik Method. K. Andrlfk and V. Stanek, 

Zeiu. Zuckeriud. B&hmen, 1903, 27, [7], 431—486. 

An investigation of the Czapikowski-Karlik method of 
desacehanfying syrups has led to lho following results: 
The syrups treated had the apparent purity 78—81, and 
after dilation and aulpburing, the colour was less intense, 
but the purity was only inappreciably raised. The liquors 
and the sand could be completely extracted without appre¬ 
ciable loss and without bunterial decomposition of any kind j 
the suspended solid matter in the filtered syrup was extremely 
small in amount. After filtration, the sulphured ayrup was 
boiled for 30—86 hours inaKurlfk-Czapikowski crystallising 
apparatus, having a rotatinghenting nrrangement.wilb a heat¬ 
ing surface of 30 sq. ui., until the density 93—94° Balling was 
attained ; after this, and while still in the vacuum, the syrup 
was diluted with about 9 per cent, of molasses to make it 
tun off more readily. Since the mats is kept well stirred, 
and the height of the liquid above the heating surface is 
small, the whole is kept at a uniform temperature, and no 
superheating tnkes place, a condition of great importance for 
the quality of the “ Euihnasse.” T he colour of the second 
product sugar obtained was extraordinarily light, being only 
18—24 units on Stammer’s scale per 100 grms. of dry sub¬ 
stance ; the grain was uniform, the yield 50—52 per cent, 
of the 6econd “ Kflllmasse,” and the yield 85—8G. The 
quotient of the residual syrup varied from about 63 at the 
beginning to about 65 »t the end of the season. The 
molasses amounted to 1-4 per cent, of the weight of the 
beets worked.—T. 11. I’. 

Carbonating [.Supor] ; Double and Triple -. K. Andrlik. 

Bull, do l’Assoe. des Cliim. de Suer, et do Dist., 1903, 
20, [8], 922—932. 

After a full examination of the juices, syrups, scums, Ac., 
both on a large scale, and from laboratory experiments, the 
author concludes that the difference in purification effected 
by double carbonating, and that by the triple carbonating 
of Karlik lies within experimental errors, and is much 
smaller than has been hitherto supposed. 

As regards appearance and colour, the syrups and 
inassecuites, and even the sugars obtained by lvarlik’s 
process are incontestably of superior quality to those 
obtained by double carbonating.— I.. J. de \V. 

Massecuites [.Sugar] ,• Miring -, by Compressed Air. 

Ehrhardt. Bull, de l’Assoc. des Chim. do Suer, et de 

Dist, 1903, 20, [9]. 981—985. From Dcutsch. 

Zuckeriud., 1902, [52], 2015. 

Durino the crystallisation without movement of massc- 
cuites of low products, the crystals accumulate at the 
bottom of the tanks, and the author claims that the syrup 
in the upper part is purer than that in contact with the 
sugur. Various mechanical arrangements have been pro¬ 
posed for mixing the crystallising massecuite. The author 
has tried compressed air injected into perforated pipes 
placed at the bottom of the tanks. He has devised an 
easily portable apparatus to serve for an entite plant. The 
massecuite is mixed in evtry direction in five minutes 
throughout a tank, even when a deposit of crystals has 
already formed. There is no mixing for tho first day or 
two until crystals have formed-, then there is mixing 
every 12, 6, and 3 hours as the crystallisation becomes 
more complete. Under those conditions the massecuite 
remains very fluid, and is easily removed from the tanks 
to the contrifugals by a mvntrjus or a pump. 

There is no diminution of alkalinity or production of 
invert sugar. With air at 0-3 atmosphere used for four 
weeks, the alkalinity was still ll-114. Every three hours, 
1 • 5 to 2 cubic metres of air are required for a total of 
1,000 quintals. 

Zseheye has not found any difference of quotient in the 
syrups from the upper and lower parts of Hie tanks of low 
products. According to him, the authorVfrocess allows of 
an easier extraction if the massecuite, whilst by mixing, 
the crystals are brought into contact with the mother liqnor, 
thus favouring crystallisation.— L. J. de W. 


Amino-Acids i Behaviour of Ammonium Salts of -, in 

Aqueous or Sugar Solutions on Heating. K. Andrlik. 
Zeits. Zuckeriud. BOhmen, 1903, 27, [7], 437—415. 

The author's researches lead to the following results :— 
When boiled, solutions of the ammonium salts of aspartic 
and glutaminic acids, tyrosine and leucine, either with or 
without sugar, lose ammonia, the first two only partially, 
but the last two completely. If the solutions are alkaline 
to phenolphtbalein, they become acid on boiling, the acidity 
increasing with the amount of evaporation. The acid- 
reacting ammonium salts of aspartic and glutaminic acids, 
on toiling, bring about inversion of sugar solutions, the 
amount of change increasing with the concentration. Wbcu 
evaporated under reduced pressure, solutions of the alkaline 
ammonium salts of aspartic and glutaminic acids lose 
ammonia, but only slight inversion of sugar is produced 
owing to the low temperature. The ammonium salts of 
tyrosine and leucine only bring about a small amount of 
inversion in sugar solutions, although they completely lose 
their ammonia. The acidity of beet juices, which in some 
years lose their alkalinity on evaporation, is to be explained 
by the presence of ammonium salts of amino-acids; these 
lose ammonia, yielding an acid-reacting ammonium suit 
which causes decomposition of the saccharose.—T. 11. P. 

Ehoubh Patents. 

Sugars ; Method of Rapidly Refining White -. 

J. ltobin-Langlois, Paris. Eng. Pat. 8685, April 14, 

1902. 

See Er. Pat. 310,368 ; this Journal, 1902, 59.—J. E. B. 

Saccharine Solutions ; Process of Treatment of -, for 

the Production of Nitrogenous Matters and Potassium 
Products rich in Fertilising Elements and Means for 
Carrying out the Process. A. Vaseeux, Belgium. Eng. 
Pat. 15,266, July 8, 1902. 

In this process the low wines of molasses or other saccharine 
solutions are treated with sulphuric acid to convert the 
potassium present into sulphate, or with ammonium sul¬ 
phate which yields also recoverable ammonium salts. The 
potassium sulphate crystallises out when the concentration 
is great enough, and is separated by filtration or centri- 
fugalising; by using filter- presses, and washing the 
sulphate iirtt with the weuk solution of a preceding opera¬ 
tion, and finally with a solution saturated with potassium 
sulphate, a saleable produet is directly obtained. In order 
to obtain the nitrogenous manure, the residual liquor, after 
separation of the potassium sulphate, is best dried in a closed 
cylindrical apparatus, which permits of the recovery of the 
distillable products.—T. II. P. 

United States Patents. 

Sugar j Electro-Endosmotic Process of Extracting — —. 
B. Schwerin, Berlin. U.S. Pat. 723,928, March 31, 

1903. 

See Eng. Pat. 8,086, 1901 ; this Journal, 1902, 556; also 
Er. Pat. 309,792 ; this Journal, 1902, 59.—J. E. B. 

Sugar Solutions; Process of Boiling -. H. Clausen, 

Dormagen, Germany. U.S. Pat. 723,990, March 31, 
1903. 

The supersaturation during boiling of saccharine juices, 
especially thick or concentrated juices, is controlled by 
keeping up a systematically varying supersaturation, em¬ 
pirically determined, according to the purity of the saccha- 
line solution, establishing a decrease in supersaturation 
after the formation of grain, followed by a systematic 
increase in the supersaturation preparatory to boiling off, 
according to the dropping purity of the mother syrup. 

—-J. E. B. 

French Patents. 

Sugar Solutions i Process for the Treatment of ——. 

E. Nowak. Fr. Pat., 321,014, Aug. 27, 1908. 

Claim is made for the treatment of sugar solutions so as 
to obtain maasecuites easy to clear and yielding white 




HV15.MC3J JOURNAL AND PATENT 


ittgwr, characterised by the addition, to refinery or other 
juices, before filtration, of a mixture composed of an 
extract of peat and normal calcium sulphite.—T. H. 1’. 

Syrup [Sapor] j Apparatus for the Heating and Con- 

tiuuo as feeding of - ill t'dCKum Apparatus in the 

Manufacture ot' Sugar in Crystals. Blake, Barclay, 
and Co. Fr. l*at. 823,716, July 17, 1202. 

Claim is made for : (1) A tubular receiver heated by steam 
or other fluid and placed between the sugar liquor reser¬ 
voir and the vacuum apparatus iu p’ant for producing 



LITERATURE.—Ci» XVL W6 

with a vacuummeter and a thermometer. A modification 
of the apparatus is also described in which the tube,; and 
the valve k are suppressed. —T. H. P. 

Filtering Media [ Rone-Char ] ; Process for Regenerating 

-. T. Lewicki. Fr. Pat. 324,6:12, Sept. 2l>, 1902. 

Tiik organic impurities, which collect in filtering media, 
sueh as the hone-char of §ugar refineries, are destroyed by 
fermentation by means of artificial cultures of bacteria 
suitable for the purpose. It is not necessary to remove 
the char from the filtering vessels; fermentation is started 
in situ by riming into the filter some diffusion liquor in 
which the desired organisms are in active growth Where 
possible it is desirable to employ aerobic bacteria and to 
inject air into the filter during fermentation. Purification 
is effected iu a few hours, and the filtering medium may 
then be washed and sterilised if uecessary.—J. F. B. 

First Runnings Sugar j Process for Obtaining -■. 

Societo Anonvme de la Hafiinerie Nouvello lVAubervil- 
liers. Fr. Pat. 324,144, Sept. 1, 1902. 

Claims are made for : (1) A process in which the boiling 
of the syrup is replaced by an evaporation which bring 
the syrup to a density of 42—45 11., and by which, fuel 
hdU labour are economised and the yield increased j (2) 
A process for obtaining only one kiud of crystals, con¬ 
sisting in remelting the grain in an apparatus in which it 
can be mixed and subsequently cooled. The figure repre¬ 
sents a special apparatus for carrying out these processes t 
S is the filtered syrup tank, A the concentrator provided 
with a steam vulve v and a vacuum valve }>, P a pump 
for pumping out the finished syrup furnished, as also the 
tubes through which the supersaturated syrup circulates, with 
a double jacket containing either boiling water or steam, 
M is a double-jacketed crystalliscr, I) a mixer und dis¬ 
tributor of masseeuites, c a pipe for conveying the hot 


sugar in crystals. The liquor flows 
through the receiver in which its 
temperature is regulated, the liquor 
chamber being evacuated to the 
snua or a less degree than the 
vacuum vessel with which it is 
directly or indirectly united; (2) 
An apparatus for the continuous 
feeding and heating of the liquor 
and syrup arranged as shown ut A 
in the figure, iu which Ii is the 
liquor tauk and C the vacuum ves¬ 
sel. A is provided with a steam 
cylinder a which contains tubes />, 
and may be sub-divided into com¬ 
partments so that ihe liquor may 
have to go up and down several 
times ; c is the entry-tube for the 



steam, d the regulating valve, e the condensed water tube, 
g the leed-valve for the syrup, h the overflow pipe which 
siphons the liquor from A into C and k the valve for 
regulating the degree of vacuum in A; instead of the 
vacuum-tube.; and the valve k being connected with the 
air-space of the vacuum vessel, they may be directly united 
with the vacuum-pump. The feed-vessel is also provided 


clairce with which the massecuites are always diluted 
before centrifugalising in T, and C a barometric condenser. 

— T# H. IV 
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Paper, Millboard, fee. ; Manufacture of -, from 

Bagasse and other Vegetable diffuse. M. Lopez de la 
Camara and F. Kobledano Egana. Fr. I'at. 324,599, 
Sop*. 18, 1902. XIX., page 569. 

XVIL—BEEWING. WINES, SPIRITS, Etc. 

Yeasts [Mycoderma a and b] obtained from Pressed 

Distillery Yeast ; Two Mycodcrmic -. W. Henne- 

berg, Wocb. t. Brau., 1908, 20, 137—139, 178—180. 

Til* author has studied two mycodermic yeasts which 
occur in pretsed yeasts. They present certain morpho¬ 
logical differences but physiologically they are almost 
identical. They are best detected and isolated by digesting 
the yeast in the pressed condition at a temperature of 34° C.; 
after two or three days the colonies of mycodermic yeasts 
attain the size of a pin’s head. They grow best at 38“ C., 
but at this temperature the pressed yeast generally liquifies 
too rapidly. Together with the colonies of these yeasts, 
colonies of a species of Oidium frequently appear and 
finally overgrow the former. 

These mycodermic yeasts are killed by heating for five 
minutes at 60°—61° C. They ferment only glucose and 
fructose to any considerable extent, but have a slight action 
upon galactose and still less upon maltose and dextrin. They 
secrete glycogen in small quantities. During their activity, 
especially in presence of alcohol, a distinct odour of ethyl 
acetate is developed. In glucose solutions at 38° both 
yeasts produce alcohol to a maximum extent of about 
3 - 7 per cent. They withstand the presence of alcohol 
well up to 11 per cent, and they brine about the oxida¬ 
tion of alcohol to carbon dioxide and water with some 
rapidity. As they originally occur in distillery mashes 
containing lactic acid, they grow well in presence of this 
acid in solutions containing up to about A per cent. The 
lactic' acid is used up fairly rapidly during their growth, 
especially at 38° C. They also oxidise acetic acid, but do 
not grow in presence of more than about O'45 per cent, of 
this aoid. Experiments with mixtures of these mjcu- 
dermic yeasts with cultivated distillery yeasts, in the propor¬ 
tion of 1: 10,000, showed that the former developed hut 
slightly, and their presence had no appreciable effect on 
the growth and attenuntive power of the culture yeast. The 
fact of their presence in practice, however, in any con¬ 
siderable degree may be taken ns an indication that the 
yeast bas become infected. A third variety, Mycoderma e 
has also been met witb, showing slightly different properties 
aud growing best at a temperature of 29° C.— J. F. ii. 

Barley during Malting ; Changes Effected in the Nitro¬ 
genous Bodies of -. li. E. Evans. J. Fed. Inst. 

Brewing, 1903, 0, [2], 175—196. (Compare this 
Journal, 1901, 825.) 

The losses which occur in the steep, amount to about 
O'277 per cent, of total organic matter, calculated on the 
original barley, of which 0‘043 per cent, nre albuminoids. 


Experiments are recorded on Warwickshire barley of 
inferior quality, daily determinations having been carried 
) out, from the time of steepiug to that of the curing of 
I the molt, of the moisture, diastatic capacity, extract, soluble 
uneoagulable albuminoids, percentage of total solids feT- 
{ mented (attenuation), and percentage of soluble albumi- 
| noids removed by the yeast during fermentation, identical 
conditions being observed in mashing and fermenting the 
worts. Diagrams are given illustrating the development 
of the uneoagulable albuminoids, and the percentage 
of these which is removable by the yeast, the difference 
; being expressed as “ permanent ” albuminoids relatively 
unavailable for yeast nutrition. The total soluble ulbumi- 
' noids of the mult show a steady increase up to the 13th 
day on the floor, the previous highest point being reached 
, on the day after sprinkling (fourth day on floor) ; a slight 
decrease is shown during the kilning process. The propor¬ 
tion of albuminoids removable by fermentation shows greater 
variations ; the albuminoids of the barley are practically 
unavailable as yeast food, but even during the steep a con¬ 
siderable proportion of these are rendered available, rising to 
a maximum on the fourth day ou the floor, when the greatest 
intensity of growth occurs. From that time a gradual 
full is noted with a rapid decrease as curing begins 
j (temperature 120° F.). The total soluble albuminoids 
calculated on the dry extract show some variations at first, 
and then remain constant until the kilning process, when 
the increased temperature causes a sudden rise followed by 
a sharp fall. The “permanent” albuminoids, calculated 
on the dry extract, show the same irregularity at first, with 
a maximum on the second day on floor, then becoming 
practically constant. It would appear that the reserve 
albumin of this sample of barley becomes split up on 
germination into two series of products, about 50 per cent. 

■ being available as yeast food and 50 per cent, not available, 
about 16-5 per cent, of the former, however, appear to be 
destroyed during kilning. 

! By special experiments it is shown that if the ger¬ 
mination after the fourth day be carried out without 
access of air, t’ue percentage of soluble albuminoids ami the 
| proportion of the “available” albuminoids are reduced, 
showing that oxygen is necessary for the development of 
the proteolytic enzyme as well us of the diastase. The 
author’s studies lead to the conclusion that the value 
of a malt should be deduced from the proportion of the 
total soluble albuminoids which is available for yeast 
nutrition, in connection with the degree of attenuation ; 
a large pioportion of ‘ permanent’’ albuminoids may 
indicate a tendency to gluten turbidity and other faults. 
Iu the following table malts of various origins are com¬ 
pared :— 

The large differences in the prices of these malts are 
not accounted for by the differences in extract, the values 
depend rather on the quality of the extracts, favouring 
stability, flavour, brilliancy, &c. 

As a provisional basis of classification, malts which show 
05 per cent, attenuation and in per cent, of removable 


l. 

EllKlisb 

Inferior. 


Extract per cent . f>9 - 2 

(Total albuminoids. 2H5 

On dry malt ■! Removable „ 1*13 

(Permanent .. 172 

Peroent.of total <Removable. 39"7 

albuminoids l Permanent. («)•» 
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3. 
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3*20 

O'02 

1*02 

1*40 

1*11 j 

1*30 
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1*55 

1*00 

1*07 

1*51 ' 

1*55 

2*20 

37*5 

48*9 

41*5 

43*0 j 

45*5 

82 M) 

<>2*5 

51*1 

58*5 

50*4 | 

54*3 

07 *0 

sin; 

01*4 

02*7 

07*2 i 

00*0 

49*4 


albuminoids might be classed as good, those showing 
- 60 per cent, attenuation and 15 per cent, of removable 
albuminoid^ as medium, and those showing less than 
55 per cenjt. attenuation, and 40 per cent, of removable 
albuminoids as inferior.—J. F. B. 

Caramelisation of Mall and BeerWort; Phenomena of -. 

E. Prior. Zeits. angew. Chem., 1903,10, [18],293—227. 

In caramelising beer wort under a pressure of two and a 
half atmospheres, the maximum of favourable results is 


attained in two hours, an extension of heating merely 
furnishing an increased proportion of furfural and bitter, 
empyreumatic substances, without deepening the colour to a 
corresponding degree. A considerable amount of glueose 
is formed during the reaction, and the acidity increases 
proportionately with the depth of colour. 

In an endeavour to identify the caramel-forming wort 
constituent, washed grains aud also 5 per cent, solutions of 
saccharose, gluoose, fructose, erythrodextrln, achroodextrm, 
I., II., and III., and a 10 per cent, solution of maltose, 
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were heated npmltljr. Furfural «n detected in the 
produet*, bat'no appreciable csrameUwuiou mu obtained; 
and negative results also attended the experiments repented 
with 0' 18 per cent, of laotie acid and a quantity of primary 
poUuiam phosphate corresponding to 11 per cent, of 
decinormal alkali; nor did the addition of albumin, peptone, 
and albumose effect any change. On the other haud. 
saccharified potato starch under the same treatment, 
furnished a considerable amount of add and furfural, and 
assumed a deep brown coloration, accompanied by the 
precipitation of a brown substance; though in presence of 
the above proportion of lactic acid, these changes ceased to 
be manifested. 

From these results, the author concludes that the caramel- 
forming substance in wort is a degradation product of 
starch, probably identical with Ling and Baker's third 
malto-dextrin (achroodextrin IV.), the conversion into 
caramel being accompanied by the formation of bodies 
allied to or identical with humus substances or humus 
acids. The preventive influence of lactic acid is attributed 
to the hydrolysis of achroodextrin IV. into glucose, though 
in ordinary worts the amount of acid is too small to have 
any appreciable effect. The same phenomena occur to a 
smaller extent in the caramelisation of malt.—C. S. 

Replacement of Alcohol by Wood as the Raw Material in 
Vinegar Manufacture. Bebrend. Zeits. Mpiritusind., 
1903, 26, [16], 16;.. 

Is criticising the statement made by O. N. Witt in a lecture 
on tho development of chemical industry in the last 
century, that the distillation of wood offers a cheap means 
for the manufacture of ethyl alcohol, acetone and acetic 
acid, the author points out that wood-vinegar is quite; 
unfitted for use as food and cun never replace alcohol- 
vinegar for this purpose. Further, acetic acid as sold to 
the public has a concentration of about 80 per cent., and is, 
of course, highly poisonous. The fermentation-vinegar 
industry is steadily increasing, although not to so great tui 
extent as would liave been the ease if the distillation of 
wood had not been introduced as a method for manu¬ 
facturing acetic acid.—T. H. 1*. 

Stills ; Relative Economy of Intermittent and Continuous 

- for Small Distillers, (ioslich. Zeits. f. ripiritusiml., 

1903, 26, [17], 173. 

Thu cost of working a steam-heated pot still is compared 
with that for a continuous still in the case of a small 
distillery, distilling two tuns of wash of 1,050 litres capacity 
each per day for a season of 200 working days. 

The cost of working an intermittent still for the season is 
estimated at about 910 marks, whilst that for a continuous 
stilt is computed at 540 marks, showing a difference in 
favour of the continuous system of 370 marks. The causes 
of this saving lie mainly in the lower consumption of steam, 
shorter working hours, and less water and labour. The 
prime cost of a continuous still of this cupucity is 
3,623 marks, whilst that of an intermittent still is 
2,318 marks, a difference of 1,305 marks, which, however, 
is saved in about three and a half years.—J. F, B. 

Alcohol in Spirits, Liquors, and Fruit Syrups; Deter¬ 
mination of -. Fr. Zetzsche. XXIII., page 576. 

English Patent. 

Spirits, or the like; Apparatus for the Distillation of —. 
F. Meyer, London. From .1. W. Meyer and J. W. 
Arbuckle, both of Trinidad. Eng. Pat. 4218, Feb. 23, 
1903. 

Is the body of a distilling apparatus is situated a rotatory 
sprinkler, consisting of a cup-shaped vessel, into which the 
liquid to be distilled is delivered. Two or more arms 
radiate from (he bottom of the cap, and are perforated 
throughout their length. Through these rotating arms the 
liquor is distributed upon a steam-drum situated below and 
fitted with a scries of vertical tubes, heated externally, 
through which -the liquor trickles in -a thin - filip,. being 
discharged at the bottom.—J. F. B. 


Fokxcii Patxxts. 

Bremers' Mask and Similar Mixtures i Apparatus far 
Separating tie Solid and Liquid Constituents qf ——-. 
V. Lapp. Fr. Pat. 324,379, Sept. 12, 1938. 

See Kug. Pat. 20,079, 1903 ; this Journal, 1903, 818. 

—J. F. B. 

De-rtrin ( Achroodextrin) and Alcohol i Treatment of 
Pent, Lichens, and Moss for the Commercial Manufac¬ 
ture nf -. G. Revnaud. Fr. Pat. 323,731, July 22, 

1902. 

. See Eng. l’at. 17,506, 1902 j this Journal, 1902, 1290. 

—T. H. P. 

Alcohol [from Chicory'] ; Manufacture of ——. M. A. 
Dromuin. Fr. Put. 324,199, Sept. 5, 1903. 

(hiicouv-KooT is sliced up and submitted to a process of 
j diffusion similar to that employed in the beetroot sugar 
j industry. The diffusion juice is then fermented and 
distilled, whilst tho spent slices are dried and roasted as a 
substitute for coffee. It is stated that, owing to tho 
I removal of acrid principles during the diffusion, the roasted 
! chicory is of superior quality.—J. F. B. 

I 

\ Denaturing Alcohol; Process fbr -. O. Hache. 

| Second addition, dated Sept. 10, 1903, to Fr. Pat. 
i 320,592, April 22, 1902. (See utko this Journal, 1908, 
108 and 434.) 

i Cou.-tah is mixed with an equal volume of 95 per cent, 
alcohol; a certain quantity of water is then added to the 
alcoholic solution, from which a light oil of dark colour is 
precipitated. This light coal-tar oil has an industrial value, 
whilst the aqueous-alcoholic residue on distillation yields 
the alcoholic solution of coal-tar oils suitable for denaturing 
spirits.—J F. B. 

Wines and other Beverages; Preservation of —. E. Barca 
and U. Baron. Fr. Put. 324,373, Sept. 12, 1902. 

Wines and other beverages are preserved in vessels by a 
superficial protective layer of oil, mineral wax, or paraffin, 
i Vaseline oil, white or pale-coloured, is preferably employed. 

—J. F. 11. 

Wine, Beer, and other Alcoholic or Saccharine Liquids; 

Process and Apparatus for the Concentration of -, hy 

Freezing and Fractional Liquefaction. K. Monti, 
j Fr. Pat. 324,474,-Sept. 12, 1902. 

Wine, beer, ami other alcoholic or saccharine liquors are 
frozen, and the blocks are placed in insulated columns or 
pipes of about 6 ft. in height. The liquid which runs off 
as the mass melts has a temperature which is lower tho 
higher the coucentration, and the melting-point it taken its 
an index of the concentration. The frozen moss is, there- 
! fore, systematically melted hy treating it first with the 
original liquid previously cooled to its freezing-point and 
subsequently with liquors more and more dilute 'from a 
previous operation likewise cooled to their freezing-points. 
The residual ice is used for cooling these washing-liquors, 
j In this manner, concentrated liquors containing up to 
35 per cent, of alcohol and 60 per cent, of sugar can be 
j obtained.—J. F. B. 

XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS, 

(A .)— FOODS. 

i Cheddar Cheese [American] ; Contribution to the 

Chemistry of -. L. L. Van Slyke and K. B. Hart. 

Amer. Chcm. Jour., 1903, 29, 371—385. 

- Pabanuolein was found as a common constituent of all 
the cheeses examined. In young cheese, four and a-half 
months old, the three basic products, lysatine, histidine, 
and lysine, were present, whilst in cheese 15 months old, 
tetramethvlenediamine (putresdne) sal lysine, were found. 
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Arginine could not be separated in either case. There 
appeara to be good evidence that, in the cheese-ripening 
proeeis, there is a gradual conversion of primary into 
secondary amino compounds, and that the changing flavour 
of cheese as_ it ages is due to increasing quantities of 
secondary amino compounds. A high ammonia contest is 
a characteristic of cheese ripened at ordinary temperatures. 
In cheese ripened in oold storage, only small amounts of 
ammonia are formed, and the flavour ia very mild. Mere 
traces of putrescine, cadaverine, or ammonia do not account 
for abnormal sharpness or other unpleasant quality in the 
cheese, hut it must be borne in mind that they gradually 
accumulate and impart their peculiar flavours to the cheese. 
Hydrogen forms a part of the gas in those cheeses 
technically known as “ gassy,” and muy be regarded as an 
agent easily capable of favouring the early formation of 
putrescine, cadaverine, and ammonia.—W. I\ S. 

English Patents. 

Tea Extract; Production of a Pure Soluble -. ,1. Ilogar, 

London, and M. K. Hauiber, Colombo, Ceylon. Eng. 
Pat. 77-14, April 2, 1902. 

Tea leaves are extracted with boiling water, and the hot 
extract subjected to centrifugal action. The clear solution 
drawn from the centre of the drum is cooled to about 
33° E., noil again passed through a centrifugal separator. 
The solution is then evaporated and mixed with the dried 
separated matters Mr form a powderW. 1*. S. 

Maize or other Vegetable Substances; Nutritious Product 

from -. K. Douard and II. i.abbfi, both of Paris. 

Eng. Pat. 8876, April 16, 1902. 

See Fr. Pat. 320,027, 1902; this Journal, 1902, 1548. 

-V.'. P. S. 

Food and other Perishable Organic Substances; Process 

for Sterilising -. C. C. L. G. lludde, Copenhagen. 

Eng. Pat. 10,903, May 12, 1902. 

See Fr. Pat. 321,039, 1902 ; this Journal, 1903, 159. 

— W. P.S. 

United States Patents. 

Concentrating Solutions; Process of - [Milk, $r.] 

A. Gflrber, Wiirzburg, Germany. U.S. Pat. 723,162, 
March 17, 1903. 

The temperature of the solution is lowered to the freezing 
point, and the solid portion separated from the liquid by 
centrifugal action in a suitable machine. For producing 
condensed milk, the cream is removed, and the milk 
alternately frozen and thawed to remove the watery 
portion; finally the cream is added to the concentrated 
portion.—J. W. H. 

Milk-Poioder; Process of Producing -. H. V. Dunham, 

New York. U.S. Pat. 723,254, March 24, 1903. 

Milk is heated to 200° F., then rapidly cooled, condensed 
at a temperature of 110“ F. to a density of 23° U., mixed 
with an equal quantity of prepared milk-powder, and finally 
completely dried and powdered.—W. P. S. 

French Patents. 

Gluten and Analogous Products ; Desiccating -. L. A. 

Morel. Addition, dated Aug. 8, 1902, to Fr. Pat. 
296,751, Feb. 1,1900. 

Details are given of a cylindrical vacuum oven in which 
the top and body of the oven form one pieee, which drops 
on to the base (making a single annular air-tight joint), 
and is lifted therefrom by means of balance-weights. On 
the base are supported tiers of drying-trays, where the 
material to be dried is spread in shallow layers.—R. L. J. 

Cottonseed Meal, <J-e.; Manufacture of ——. E. M. Pratt. 
Fr. Pat. 888,819, Aug. 19,«f&2. 

Cun is made for the introduction, in the deodorising of 
cottonseed meal and similar materials, for the exposure of 
tike material to the action of heat in a chamber until it 


reaches a temperature sufficiently high to prevent the con¬ 
densation of steam, which is subsequently admitted while 
the material it continually stirred. Arrangement* are 
provided for closing the heating chamber and for removing 
the steam by aspiration. An apparatus for carrying out 
the process is described and claimed.—T. II. P. 

Milk ; Apparatus for Mixing <- A. Ganlin. Fr. Pat. 

323,875, July 16,19U2. 

The milk is heated to 85° C., filtered, and forced by a 
pomp between two elastic surfaces pressed one against the 
other, in order to break up any solid particles of fat or 
casein.—W. P. S. 

Oleaginous Compound [ Lard Substitute ]. C. Adams. 
Fr. Pat. 324,484, Sept. 16, 1902. 

See U.S. Pat. 709,291 of Sept. 10, 1902 ; this Journal, 1902, 
1291.—C. A. M. 

Alcohol [from Chicory] ; Manufacture of -. N. A- 

Dromain. Fr. Pat. 324,199, Sept. 5, 1902, XVII., 
page 567. 

(fl.)—SANITATION; WATER PURIFICATION. 
English Patents. 

Furnace for the Combustion of Organic Materials and the 
like [Refuse Destructor ]. ' K. Willshear, London. Eng. 
Pat. 9974, April 30, 1902. 

The furnace is of the vertical hopper type, the refuse being 
burned in the combustion chamber proper, and the incom 
bustible residues discharged iu a fluid state into a suitable 
receptacle below it. The hopper at the top of the furnace 
is cut off from the combustion chamber by a water-cooled 
door, and the upper part of the furnace is surrounded by 
a wind-box, which supplies heated air to another wind-box 
surrounding the lower part of the furnace, and delivering 
the heated air to the combustion chamber through a series, 
of openings in the furnace walls. Instead of surrounding 
each separate furnace with a lower wind-box, this may be 
extended round a series of furnaces. Suitable exits are 
provided for the waste gases.—H. F. C. G. 

Foul Vapours; Apparatus for Disposing of -. It. 

Haddan, London. From E. R. Edson, Cleveland, Ohio, 
U.S. A. Eog. Pat. 25,960, Nov. 25, 1902. 

See U.S. Pat. 714,165, 1902; thiB Journal, 1903, 41. 

—W. P. S. 

French Patents. 

Scutage and Water ; Precipitant for Use in the Purifica¬ 
tion of -. J. M. Lallemand and A. Goutierre. Fr. 

Pat. 323,900, Aug. 14, 1902. 

A tkkch’Itant for organic matter is obtained by mixing 
syrupy phosphoric acid, dry clay, zinc sulphide, calcium 
sulphate, and magnesium sulphate.—W. P. S. 

Sewage ; Biological Process for the Purification of . . 

H. C. Werner and F. P. Candy. Fr. Pat. 324,826, 
Sept. 10, 1902. 

Matter, rich in aerobic bacteria, such as the residue 
deposited on filter beds by effluents, is added to the sewage, 
which then passes on to the filter. Channels are provided 
at the bottom of the filter to prevent a stagnant filtrate 
collecting. (See also Eng. Pat. 517, 1901; this Journal, 
1902, 133.)—W. P. S. 

(C.)—DISINFECTANTS. 

Trees and Vines ; Means for Destroying Insects on, and 
Removing the Bark from Living -. C. Boll6, Man¬ 

chester. From R. Flemming, Prettin, Germany. Eng. 
Pat. 6489, March 17, 1902. 

A composition is claimed consisting of carbolineum, 1 to 
10 parts, and milk of lime, 1 to 19 parts.—W. P. S. 

Soap [Hygienic'] ; Manufacture of —— . M. Yadig. 
Eng. Pat 27,889, Dec. 17, 1902, XII, page 561. 
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XIX—PAPER, PASTEBOARD. Etc. 

CtlltJoid-Iike Masses j Preparation of -. Rbemische 

Gummi- u. Celluloidfabrik. Ger. Pat, 140,835, Jan. 14, 
1908. Zeits. angew. Chetu., 190S, 18, [15], 333. 
Glocosb, levulose and lactose, when heated under strong 
pressure with nitrocellulose, increase the solubility of the 
latter to such an extent that they can be substituted for 
part of the camphor in the preparation of celluloid.. The 
sugars mentioned are superior to the substances previously 
used as substitutes for oamphor, by reason of their greater 
stability.—A. S. 

English Patents. 

Resin Size; Manufacture of -. F. Ariedter, Har- 

burg/a/E., Germany, and II. Ariedter, Garston, England. 
Eng. Pat. 17,077, Aug. 1, 1902. (Under Interuat. Conv., 
Jan. 25, 1902.) 

Oil or fat is mixed with molten resin, the mixture is filtered, 
an ammonium salt (chlorido or carbonate) and sodium 
carbonate are added in sufficient quantity to produce partial 
saponification, and the mixture is agitated in contact with 
carbon dioxide gas so that the resulting compound contains 
free unsanonified resin, freo alkali, and ammonium resinate. 

y —It. L. J. 

Casein Compound [ for Paper Manufacture] ; Improved 

_K. W. James, Loudon. From the Casein Company, 

New York, U.S.A. Eng.Pat. 28,257, Dec. 22, 1902. 

A bkadu.y soluble casein compound is obtained by mixing 
commercial casein (100 parts), a soluble oxalate (2 parts), 
and a powdered alkaline solvent such as borax (15 parts). 
This forms a thin and easily Bowing solution in water 
(2J- parts). 

The claim is for the combination of casein with oxalates 
in solutioo.—It. h. J. w 

Casein Solution [ for Paper Manufacture, #<;.]. W. A. 
Hall, New York. Eng. Pat. 2919, Feb. 7, 1903. 

Casein, obtained from milk bv precipitation with hydro¬ 
chloric acid, is mixed with sodium phosphate (10—15 per 
eent ) and water (1—3 parts by weight), a thin solution 
being thus obtained.—U. L. J. 


Fitaments, Skeete, or Films from Cellulose ; Manufacture 

of -. C. H. Stearn, Westminster, and F. T. Woodley, 

Plumstead. U.8. Pat. 725,016, April 7, 1908. 

Xantiiate of cellulose, isolated from crude viscose, is dis¬ 
solved in an alkaline aolution (oaustie alkali being suitable) 
and allowed to stand aome time at an approximately 
constant temperature. The resulting product is formed 
into sheets, &c., and treated in a precipitating acid bath. 

—T. F. B. 

French Patents. 

Paper. Millboard, frc.; Manufacture of -,/row Bagasse 

and other Vegetable Refuse. M. Lopez de (a Camara and 
F. Robledano Egann. Fr. Pat. 324,599, Sept. 18, 1902. 

Si:oar-oanb bagasse, or tho refuse from sorghum, maise, 
reeds, or other vegetable matter, is submerged in a solution 
of caustic soda containing 10 per cent, of soda calculated on 
the raw material to be treated. The temperature at which 
the bagasse is introduced into the solution should be 60° C., 
at which temperature a vigorous reaction oceura. The 
material is thus treated for a period of from 45 to 60 
minutes, according to its condition j tho mass is then 
removed, washed und bleached, either with sulphurous aeid 
1 or bleaching powder.—J. F. li. 

I Celluloid Incombustible.; New Method of Manufacture for 

making -. J. Schmerbcr und I,. Mor.inc. Fr. Pat. 

324,121, Aug. 30, 1902. 

A l'lioni'cr, very similar to celluloid, hut not possessing it* 
high inflammability, is obtained by employing combinations 
! of nitrocellulose and acetyl cellulose, mixed by the aid of 
solvents common to both substances. 

The process may consist, for instance, in adding a solution 
of 40—(io kilos, of camphor in 50 to 60 kilos, of ethyl or 
methyl alcohol or acetone to 100 kilos, of nitrocellulose, 
anil allowing the mixture to stand for 24—48 hours. A 
mixture of 100 kilos, of acetyl cellulose with 40 —60 grms. 
of methyl alcohol or acetone (or a mixture of the two) 
which has also stood 24—48 hours, is incorporated with the 
first mixture and treated in the usual manner. 

Nitrobenzene may be added to tho second mixture, and 
is alio said to reduce the inflammability of the resulting 
compound.— T. F. li. 


Draining Liquids from Solids [ IF ood Pulp, fc.] • Appa¬ 
ratus for Separating or -. C. S. Wheelwright, Bristol, 

R. 1., end J. T. Fiske, jun., l’aseoag, It.I. Eng. Put. 
2560, Feb. 3, 1603. 

See U.S. Pat. 719,541 of 1903 j this'Journal, 1903, 288. 

—K. A. 

Cork, Corkwood and the like; Substitute for -, and 

Process for Producing the same. E. P. Smith, M. L. 
Morrison, and G. F. Schindler, Chattanooga, Tennessee. 
Eng. Pat. 25,321, Nov. 18, 1902. 

Wood pulp and “ cornstock"-pith are disintegrated and 
mixed with a warm solution of equal parts of gelatin and 
glycerin in four or five parts of water; the excess of 
moisture is then expressed, and while still warm, the mass 
is coagulated, with a water solution of formaldehyde, and 
moulded into the forms desired.—J. W. H. 

Cellulose Filaments, Sheets, or Films; Manufacture of -. 

C. II. Stearn, Westminster, and F. T. Woodley, Plumstead. 
Eng. Pat. 2529, Jan 31, 1902. 

S*k U.S. Pat. 725,016 of 1903. (See next column.) 

—T. F. B. 

United States Patents. 

Cellulose Films or Filaments; Preparing -- F. and A. 

Lehner, Zurich. U.S. Pat. 724,020, Marsh 81, 1903. 

Viscobk solutions are injected in thiu streams into sulphuric 
acid, and the resulting product is wound aud desulphurised by 
treatment with a “ sulphide hydrate,” sulphide, or bisulphite 
of an alkali or alkaline earth ( the product is then washed 
and dried —T. F. B. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Cinchona Succirubra; De Vrij’t Liquid Extract of—. 

.1. Warin. J. l’harm. Chim., 17, [7], 314—316. 

Fob the preparation of the liquid extract of rod cinchona 
hark, official in the Dutch Pharmacoi«uia as ‘‘chiua 
liquids,” De Vrij at first advocated extraction by per¬ 
colation with an aqueous menstruum containing a little 
glycerin and two mols. of hydrochloric acid for each mol. 
of total alkaloids preaent in the bark, on the assumption 
that these dibasic alkaloids were removed in the form 
of hydrochlorides. It was found, howevur, that with an 
aqueous menstruum containing acid in thia proportion, only 
half the alkaloids were removed. It was then discovered 
that tho bases were not extracted as hydrochlorides but 
as cinchotannates, merely by the solvent action of the 
hydrochloric aeid, and that to obtain complete exhaustion 
of the bark, it was nocessary to employ four mols. of acid for 
each mol. of total alkaloid present. De Vrij concentrated the 
acid percolates by evaporation on the water-batb, but Giles 
advocated evaporation in vacuo, to avoid oxidation of the 
cinchotannic acid by exposure to the air, and the latter 
modification was adopted in the Dutch Pharmacopoeia 
(Pbarm. Bat., Supp- 1891,49). 

The author shows that thia last elaboration is unnecessary, 
aud even harmful i since the extract evaporated is vacuo 
base slightly lower content both of extractives and alkaloids. 
*200 grms. of succirubra bark, containing 4'805 per cent of 
total alkaloids, were extracted with the prescribed aqueous 
hydrochloric acid and glycerin menstruum. The percolate 
obtained was divided into two equal parts. One portion was 
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evaporated to the prescribed weight in an oven at a tempera¬ 
ture not exceeding 70° C. Thi* had the sp. gr. 1 *091; gave 
S7- 9 per cent, or extractive, dried bn the water-bath, and 
contained 4-019 per cent, of total alkaloids; The other 
portion was evaporated in a flask, in mono; it had the 
gp. gr. 1-085, gave 27 03 per cent, of extractive, and con¬ 
tained 4-834 pereent. of total alkaloids. The product of 
evaporation «» vacuo is therefore slightly inferior to that 
obtained by concentration, at the given temperature, in the 
air—J. O. B. 

Epltedrine. Archiv. 240, 481. l’harm J., 1903, 

70, 11708], 454. 

Evbkdhimk, C,H J .CH s .CH(>H.CH 1 ).CH a OH, was iso¬ 
lated from Ephedra vulgaris in 1878 by Nagai. Merck 
found that the plant contains, besides ephedrine, another 
isomeric base, pseudo-ephedrine, 

C„H 6 . CH(Oli) .CH(NII .CH S ) .CII 3 . 

Ephedrine hydrochloride gives a mono-acetyl derivative on 
acetylation. With benzoyl chloride the free base gives a 
di-benzoyl compound which melts at 115°—116° C. With 
methyl iodide, it gives two derivatives, methylephedrine, 
C 1# H 14 (CH,)NO, and tho methiodido of metbyl-ephedrine, 
from which the quaternary base, C # H| 0 (OH)N(CH.,) 3 OII, is 
liberated on treatment with moist silvor oxide. The platinum- 
ephedrine hydrochloride, (C^HijNO.llCOj.PtCI,, has the 
melting point 186° C., after being dried at loo° C.—A. S. 


sp. gr., 0-8503-, and a„ = — 18°-2'. It did not yield a 
nitrosocbloride. 

Campbene was concluded to be present in the fraction 
boiling at 160°—167° C., whilst dipentene was identlfied in 
the terpene fractions of higher boiling point. In addition 
to a small amount of the methyl ester of aotbranilic acid, 
the authors state that there is also a basic substance of 
characteristic odour in the oil. 

The presence of linalool, geraiuiol, and their acetio esters 
in petit-grain oil has been frequently recorded, and the 
authors have also identified free terpincol in the fraction 
boiling at 88°—93° C., under a pressure of 8 mm. Geranyl 
acetate was isolated in approximately pure condition from 
the fraction boiliog at 109° C., under a pressure of 8 inm., 
and having sp. gr. 0■ 9178; a„ - + 1°-6*; and saponifica¬ 
tion value, 266 (=> 93-4 per cent, of geranyl acetate). 

Linalool was identified by tho formation of. its 
crystalline phenyluretbane (m. pt., 65° C.). The linalool 
fraction (2—3 grms.) was mixed with the calculated 
quantity of phenyl isocyanate, aud left for a week in a 
closed vessel. It was then distilled with steam, and the 
residue extracted with boiling petroleum spirit to remove 
the crystalline compound from the nearly insoluble 
diphenylurea. The phenyluretbane, which hns the formula 
CijIIjaCbN, is regarded by the authors a3 characteristic of 
the presence of linalool. The following table gives the 
characteristics of the different linalools from which they 
have prepared it:— 


Ncroli and Petit - grainEssential Oils if -. 

H. Walbaum and O. Ilttthig. J. prakt. Chein., 1903, 
67, [7], 315-325. 

JVerofi Oil !—The oil examined by the authors was of 
French origin, and had the following characteristics 
Sp. gr. at 15° C„ 0-8772 i on = + 3 -28'; and saponi¬ 
fication value, 44-4. By fractional distillation of 2 kilos, 
of the oil in vacuo at a pressure of 10—11 mm., tho 
following terpenes, &c, were isolated:—(1) l-Pinene (about 
10 grms.) boiling at 160°—167° ami having specifio 

gravity at 15° C., 0-8592, aud rotation a„ = — 18°-38'. 

It yielded a pinene nitrosochlonde (m. pt., 103" C.) aud a 
pinene nitrolbenaylamine (in. pt., 122°—123 C.). (2) 

l-Camphene (about 10 grms.), boiling at 168"—170° C., and 
having a" «* — 12°-42'. On treatment with glacial acetio 
acid and sulphurio acid, this fraction yielded isobornyl 
acetate, which on saponification gave crystals (m. pt.,195° C). 
having tho odour of isoborncol. (3) Dipentene with j 
b. pt. 175'*—179° C.; sp. gr. 0-8581 ; and a„ - - 1" 6 '. 
This yielded a tetrabromide melting at 185° C. ( I) 
Decyl aldehyde, which was separated from the fraction of 
the oil boiiing between 70’ and 82’ C. at 7—8 mm. 
pressure. (5) Phenylacetic acid from the fraction boiling 
between 82" and 97° C. After re-crystallisation from hot 
water, this melted at 76°—77’ C. (6) Benzoic acid by 

saponificatlon of tho distillation residue. (7) d-Terpineol 
(m. pt., above 33° C\), which was separated from the 
traction boiling at 215’—220° C., and having a specific 
gravity of 0-912 at 15° C. (8) l-Linalool (b. pt., 199— 
200° C.. sp. gr. 0-8714; a» = - 7"-51'), which was 
present both in the free state and as an ester. 

Indole, found by Hesse and Zeitschel, could not he 
identified with certainty. The tests for linalyl acetate and 
geraniol found in ncroli oil by Tiemann and Seramler 
(Ber., 1898, 26, 2711) were not repeated. In the authors’ 
opinion the presence of the methyl ester of anthranilic acid 
is of primary Importance for the odour. 

Petit-grain Oil —The specimen of Paraguay oil 
examined had the following characteristicsSp. gr., 
0-8912 at 15° C.; o° => - 0°-3ti'j and saponification 
value, 125 (= 47-25 per cent, of esters as liualyl and 
geranyl acetates). It began to boil at 157° C. under the 
ordinary pressure, and the first drops of the distillate gave 
a cherry-red colour with pine shavings and hydrochloric 
acid, pointing to the presence of a pyrrol derivative. The 
fraction boiling at 157°—166° C- gave thfl^urfural reaction 
on the addition of aniline hydrochloride. After distillation 
over sodium, the fraction, which still hadi an odour of 
pinene, bad the following constants:—B. pt., 160°—167° C. j 


Linalool from 


PcliLgrain oil 

Ncroli oil. 

Liniiloc oil.. 
(■oriamli'i* oil . 
Geraniol. 


Boiling Point 
j tit ordinary 
, jirosurc. 

Specific 
Gravity 
at 15° C. 

a». 

Melting 
Point of the 
Pnonyl- 
uret ham?. 

°C. 

200 

0*8712 

- 3° I P 

°C. 

or, 

100—200 

0*8714 

- 7° 51' 

05 

100—109 

0*8715 

- U<’ 7' 

05—06 

197—109 

107-100 

0*8087 
0*87 to 

+ 12’ 51' 
± 0° 

05 

03-fit 


Geraniol itself does not give a solid phenvlurethane. 

—C. A. M. 

Peppermint Oil: A New Adulterant. C. T. Bennett. 

Chem. and Druggist, 1903, 62, [1211], 591. 

Tiie author recently examined a sample of peppermint oil, 
which, in general appearance, odour, and taste, showed no 
abnormal features, but, on examination, was found to 
contain at least 15 per cent, of purified “ acetine,” a 
mixture of the three acetic esters of glycerin. The sample 
had only a slight yellow colour, and a fairly strong odour 
of peppermint. Its physical anil chemical characters were 
different from those of pure peppermint oil; they were as 
follows:—Sp. gr. at 15° C., 0-964; optical rotation in 
100-mm. tube, — 15"; esters (as menthyl acetate), 

71-2 per cent.; esters after acetylation, 53-1 per cent.; 
refructive index at 20° 0,1-4581. The oil was soluble in 
two volumes of 70 per cent, alcohol, but on the addition 
of more alcohol, turbidity wav produced and, ultimately, 
oily drops floated to the surface. When the oil was 
distilled under ordinary pressure, the distilled portion was 
soluble without opalescence in four volumes of 70 per cent, 
alcohol, and had the following characters : Sp. gr., 0-936 ; 
optical rotation, — 16°; and refractive index, 1 -4590. 
The residue was also soluble in 70 per cent, alcohol; it had 
the following characters; Sp. gr., 1-147; refractive index, 
1 -4450; saponification value, 633 ■ 0, and b. pt„ about 250° C. 
Samples of the adulterated oil and of pure oil were distilled 
under reduced pressure (22 mm.) ; 7 fractions (6 of 12J per 
cent, each and one of 6 per cent, in the ease of the adulterated 
oil, and 7 of 12 J per cent, each in the case of the pure oil) 
were collected. In the case of the pure oil no portion had 
a specific gavity of more than 0-962, while in the case of 
the adulterated oil, the specific gravities of fractious 4, 5, 
and 6 were distinctly higher than the corresponding frac¬ 
tions of the pure oil, and the residue had a specific gravity 
of 1 • 147 and a much lower refractive index than that of 
any normal constituent of peppermint oil.—A, 8, 
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Carana E/emi from Protium Carana. A. Tschirch and i 

O. Saal. Arch, der Pharm., 241, [*]• H9— 15*. 

bk percentage composition of Carana demi derived from 
1 rotium carana, indigenous to Northern Braiil, is found lo j 
5 \mvrin, SO—25 per cent.; essential oil, 10 per cent. 
ocareleminic acid, C„H,,0„ 2 per cent.i carelemmio acid, 
+ ,H m 0 4 , 8 per ceut.j carelemisic aoid, C^If M 0 4 , 10 per 
:nt. j resene, 30—35 per cent., with impurities 12—15 pur 
snt., and a probable trace of bryoidin. 

Of the resin acids isocureleminic acid is removed by , 
auking out the ethereal solution of the resins with ammo- ' 
ium carbonate solution. It melts at 75 C-. After its 

emoval, shaking out with 1 per cent, sodium hydroxide ! 
olutiou removes careleminic acid, and carelemisic acid, 
'he essential oil is obtained by steam distillation «9 a 
•ellotv, fragriint liquid, recalling the odour of a mixture j 
>f diH, fennel, and lemon oils. On fractionation, a colour- • 
sss pleasant-smelling fraction distils between 170 —! 72 C-, 
nd a denser yellowish oil between 172’—200’ C.—J. O. B. 


Chloral Hydrate ; Volumetric Determination qf —. 

C. Q. Hinrichs. XXIII., page 5T7. 

Syruo of Balsam of Tolu ; Some 'tractions of——. 

A. Astruo and J. Cambo. XXIII., page 57«. 

Cod-Lit er Oil; Reaction for -. Wolff. XXIII., 

page 575. 

Coil-Liner Oil; Medicinal -. C. K. Sage. 

XXIII., page 575. 

English Patknis. 

Cod-I.iccr Oil and Preparations of Cod-I.irer Oil; 
Treatment of -, to render the same more easily assimil¬ 

able as pood. .1. Barclay, Itromsgrove. Hug. Pat. 
11,410, May 17, 1902. 

Thk iutroduetion of carbon dioxide, which is claimed, is 
stated to render cod liver oil more palatable, and digestible, 
whilst also preventing the development of reucidity.| ■ 

—0. A. M. 


licet (Pure and Commercial) ; Characteristics of——. 

11. li. Burgess. Analyst, 23 , [825], 101—104. 

)t the different specimens examined. Nos. 1 and 2 were 
lepnsits in the cages of the animals, No. 3 was bought as 
ture civet, No. 4 was a commercial sample, and No. 5 was 
•xtraeted by the author. The moisture was determined by 
leafing the substance in the water-oven until constant in j 
reiglit. Tite ash consisted cltietly of calcium carbonate, j 
ind also contained aluminium, potassium and magnesium, 
rith chlorides, sulphates, and a considerable amount of 
iilicu. The following table gives the quantitative results 
ibtained :— 


Moisture nml 

Ash. 

| Aeetono 

. Knponilbation 

1 Vnlur of Aeetono 

olalili* Matt 

*r. 

Kxtmct. 

1 

Kxtmct. 

1 

Per Cent. 


Per Cent. J I’er Cent. 


<r:i 


2*7 


.. 

4T> 


•VO 

1 OHM 

! 01 

27 0 


Vfl 

; 4V.1 

1 III 

pro 


11 

! 7trrt 

1J2 

1 r> 


:r» 

two 

:« 

JtcMllUC 

from 

Acetone 

Kx tract. 

Chloroform* 
Kx tract. 

.S'liinmlirstiou li( , si(|u( , rm „, 

j 1 V i Chloroform 

‘iKr - i; — 


Per Cent. 

. 

| Per Cent. 



7.VH 

4V1 


27’2 


73*4 

43*0 

i 

2K-*» 


47’2 

11 VO 

1 2:t 

1'7 


XV 0 

mo 

:« 

21 0 



.. 

i •• 


Pitre civet was found to contain about 1 "3 per cent, of | 
nitrogen. 

The commercinl product may be adulterated with soft 
soap, lard, butter and other fats, and vaseline. For the 
detection of the last-nnmed substance, the author obtained 
satisfactory results by Parry's method:—About 5 grms. are 
extracted with 50 c..c. of cold acetone, and the residue 
washed with an additional 5o c.c. with tlte aid of suction. 

It is then treated with 50 c.e. of petroleum spirit, the extract 
being filtered into a weighed flask and tbe residue washed 
with the same solvent. The petroleum spirit is evaporated 
and the residue in the flask dried and weighed, It is then 
submitted to further examination by the usual methods. 
Of tbe samples in the above table, No. 1 gave by this 
method a residue of 4 per cent, with a saponification value 
of 81, whilst No. 3 yielded 11 per cent, with a saponification 
value of 95, and a mixture of No. 3 with 2 per cent, of 
vaseline gave 12‘7 per cent, of residue with saponification 
value 74*8. In the author’s opinion the chief constituent 
of civet is a slightly volatile fatty acid. He has been 
usable to identify the presence of sfatol as found by 
Hubert (this Journal, 1902,1347).-r-C!. A. M. 


[Formaldehyde - Xucteinic Acids ] Pharmaceutical Com¬ 
pounds ; Manufacture of A tic -. II. K. Newtou, 

Jatndon. From Fiirbenfabr. vorm. F. Bayer and Co., 
Klberfcld, (iermany. Kng. Pnt. 11,882, May 24, 1902. 
Nuct.Ei.Me acids or salts thereof (of animal or vegetablo 
origin) or such bodies as cun be obtained from nucleinic 
acids by treatment with alkalis, such as uucleothymintc 
acid or thyminic acid or salts thereof, are combined with 
formaldehyde in aqueous solution; tlte mixture is heated 
on the water-hatband tlte combined products are precipitated 
by alcohol.—J. F. li, 

Fhknch Patents. 

Hydrocyanic Acid from Cyanides of Iron; Preparation 
——. \V. Feld. Addition, dated Aug. 29, 1902, to 

Fr. Pat. 315,837, Nov. 12, 1JUI. 

Douiilk compounds of the alkaline earths and iron cyanides 
me treated with mercuric salts and alkaline earth salts, and 
the mixture is distilled with sulphuric acid.—T. F. il. 

Hydrocyanic Acid; Preparation of -, by means of 

Cyanides of Iron. \\. Feld. Addition, dated Aug. 30, 
1902, to Fr. Put. 315,837, Nov. 12, 1901. 

Cyanides of iron arc treated, in alkaline or neutral solu¬ 
tions, with mercurous oxide or its salts, and the liquid 
separated front the precipitate and decomposed with acids, 
the residue, which contains excess of mercurous oxide, 
being treated with salts such as magnesium, aluminium, 
zinc, or manganese halides. 

In the presence of ferrocyanides, an oxidising agent is 
used to convert mercurous compounds into mercuric oxide, 
which is treated as above with halide salts. 

Or, the original mixture, containing ferrocyanides, is 
oxidised before treatment, to ferricyanide, so ns to prevent 
the precipitation of mercury or mercurous oxide.—T. K. H. 

Mamjanic Oxide ; Use of Salts of -, as O.ridisiny 

Ayents, especially in prepariny Aldehydes, Ketones, and 
Quinones. W. Icing. Fr. Pat. 823,916, Aug. 21, 1902. 
Salts of manganic oxide, Mttjf ) s , may be used for 
oxidising purposes. The following is an example, in 
which the manganic salt is obtained by electrolytic 
oxidation of a manganous salt :—17 * A kilos, of ammonium 
manganous sulphate, (NH 4 ) 3 SO,2MnS() 4 (obtained by 
heating an acid solution of manganous sulphate with excess 
of ammonium sulphate), dissolved iu 15 kilos, of water 
and 79 kilos, of (98 per cent.) sulphuric acid, are submitted 
to electrolysis. After 0,000 ampere-hours, the water lost 
by evaporation Is replaced, ami 4 kilns, of toluene added, 
the temperature being kept about 50" C. and the vessel 
closed. After two or three ltours the oil is distilled over 
by steam, and the bonzaldchyde separated from the 
unchanged toluene. The yield is about 3'7 kilos, of 
bcnzaldehyde. 

In a similar manner, quinones may be obtained from 
the corresponding hydrocarbons (e.p., anthraqumone from 
anthracene), and formaldehyde and formie acid' from 
methyl alcohol.—T. F. B. 
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XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Under- and Over-exposure. J. Bartlett. .1. Franklin 

■In»t., 1903,155, [4]. *83. 

Gradation of the Negative ; Control in the -. II. W. 

Bennett. The l'hot. J., 1903, 43, [3], 74-95. 

—T. F. B. 


English Patents. 

roper for Photographic Pur pates ; Process for Preporing 

___ y. Schwartz, Hanover, Germany. Eng. 1 at. 

9992, April SO, 1902. 

Pater i» coated with a solution of collodion-cotton, 
which penetrates into the paper. It is used in solution 
in'acetone, amyl acetate, &c., a solution recommended 
being composed of 19 grms. of dry collodion-cotton; 

1 000 c c. of acetone (99 per cont.); 875 c.c. of amvl 
acetate , 875 c.c. benzene (b. pt. 80°—82° C.). Tho paper is 
coated with this solution in sueh a manner that, for each 
square metre of paper, about 70—80 c.c. of solution are 

need. . 

The resulting paper is said to be very strong, and 
somewhat transparent, being thus especially suited for 
making silver bromide negative paper.—T. F. B. 

Photographic Papers; Chemical Solution for Treating 

_. M. Bauer, Montclair, N.J. Eng. Pat. 23,284, 

Deo. 22, 1902. 

This solution is for the purpose of sensitising papers in 
such a manner that the resulting prints require no toning. 
The basis of the solution is fulminating gold, in addition to 
which it contains silver nitrate, collodion, glycerin, curio 
acid, and a chloride together with castor oil. Gelatin may 
be substituted for the collodion. 

The preparation is as follows :—A solution of 45 grains 
of silver nitrate and 45 minims of glycerin in 150 minims 
of alcohol is added to a solution of collodion (2^ percent, 
gun-cotton), 4 oz. ; fulminating gold prepared from gold 
chloride, 1 gr. ; ammonia solution (20 per cent.), 1 minim j 
lithium (or other) chloride, 3 grs. To this is added a 
solution of 15 grs. of citric acid in 60 minims of alcohol, 
and then 15 minims of castor oil in GO minims of alcohol. 

The eiBulsion is applied to the paper and dried, lhe 
print is finished by successive treatments with Bodium 
chloride (1 in 80) and sodium thiosulphate (1 in 15) 

solutions. . 

If gelatin be used for collodion, water is used as solvent 
instead of alcohol.—T. F. B. 


filters and half-tone screen mentioned above) on a positive 
made from the multicolour record. 

Positives in opaque colours on a black ground are 
obtained by printing from the colour records in the method 
described in Eng. Pat. 9184 of 1902 (see this Journal, 1903, 
511).—T. F. B. 

Unjtkd States Patent. 

Panchromatic Dry Plate, and Process of making Same. 
A. Miethe, Chartottenhurg, and A. Traube, Berlin, o.b. 
Pat. 724,511, March 31, 1903. 

Panchromatic or colour-sensitive plates are prepared by 
treating a light-sensitive matter with a dyestuff prepared 
from the halogen alkylates (especially the iodine ethylates) 
of quinoline or quinaldine.—'T. F. B. 

French Patent. 

Engravings , especially Half-tone Pictures ; Process' for 

Reproducing -Ivan Levinstein. Fr. Pat. 323,932, 

Aug. 22, 1902. 

Two blocks, in relief, exactly similar to one another, are 
used, superposed one on the other, with corresponding 
points in contact, i.e., the shadow parts of one in contact 
with the shadow parts of the other. ... 

These blocks may be prepared by reproducing the original 
on a metal plate covered with a layer of substance unaffected 
by acids; when etching is carried out, the acid attacks the 
parts corresponding to the shadows, and in consequence of 
the protecting layer, has little or no action on the parts in 
half light and high light. The two blocks are taken from 
this block, and are made of elastic material.—T. F. B. 


XXII.—EXPLOSIVES, MATCHES. Etc. 

Cellulose; Nitrated -L. Vignon. Comptes rend., 

136, [14], 898—1BU1I. 

Many analyses of oxycellulose, prepared by the action of 
hydrochloric acid and potassium chlorate on cellulose, 
show that it has a constant composition, expressed by the 
formula (C c H hi 0 5 )3 + C 6 IIi 0 () ii “ C 51 U, ( ,O a |. Nitrocellu¬ 
lose prepared according to I.unge’s formula tor highest 
nitration, gave oil analysis (the carbon, hydrogen, and 
nitrogen being directly determined) results agreeing exactly 
with 

3 [C»H;(XO s )A] + C 0 H 7 (NO 2 ) : ,Oc = C ;t H JI (XO i ) IJ 0 ; |. 

The so-called nitrocellulose is thus an oxycellulose deri¬ 
vative. Discrepancies among the results of former experi¬ 
menters are in all probability largely due to the nitrogen 
alone having been determined, not the carbon mid hydio^en. 
(See also this Journal, 1900, 1039.)—J. T. 1). 

English Patent. 


Paper, Cardboard, <$c .; Process for the Manufacture of 

Light-sensitive -. P. Sehdnecker, Berlin. Eng. Pat. 

2697, Feb. 4, 1903. 

A rftoCESs for obtaining paper, &c., sensitised on a 
portion only of its surface. This is done either by means 
of n stamp or die which applies the emulsion direct to the 
support, or by applying the film by means of a paper 
carrier to the support, aud then stamping, to remove the 

carrier, leaving only the emulsion on tho support. 

—T. r!. 


Colour Photographs ; Methods and Apparatus for taking 

__ e. it. Clarke, London. Eng. Pat. 10,690, May 9, 

1902. 

Records in any number of colours are produced on photo¬ 
graphic plates by means of colour filters placed in the 
aperture of the lens, together with a half-tone screen placed 
in front of the plate. Any particular record is selected 
from this multicoloured record by means of masks made by 
photographing through one only of the colour screens, of a 
colour complementary to that of the record required. 
These selected oolour records are then #*d for producing 

half-tone positives or negatives. 

Transparencies in colour are produced by superposing a 
set of coloured dot mask* (made by the use of the colour 


Explosives and Cartridges containing Explosives; B ater- 

praof Envelopes for enclosing -, and Process of 

their Manufacture. F. Tiinmel, Vienna. Eng. Pat. 
2592, Feb. 3, 1903. 

The waterproofing solution consists of collodion and 
linseed or castor oil dissolved in acetone. Cartridges aro 
waterproofed by direct dipping in this solution or wrappers 
can be made by pouring the solution out in thin films, 
allowiug the acetone to evaporate and using the sheets thus 
prepared.—G. W. Mel). 


United States Patents. 


Nitrocellulose; Purifying -. F. I. du Pout, Wilmington, 

Del. U.S. Pat. 724,932, April 7, 1903. 


Nitrocellulose, or similar substance, is immersed in 
water which is in contact with air, and the whole agitated 
under pressure, causing solution of the air. 1 he pressure 
is suddenly released causing the air to expand violently, 
dislodging impurities from the substance, and acting as 
nascent oxygen in oxidising nitrous compounds to mtnc 
compounds. , . , 

A variation of the method is to shower a mixture of water 
and nitrocellulose through compressed air, and to suddenly 
release the pressure from the mixture collected.—T. F. B. 
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Exploeioes ,- Process of Making —. H. Watbers, York, 
Pm. Assignor to Rockdale Powder Co., Delaware. U.8. 
Pot 724,764, April 7, 1903. 

GrarowDKa-uusr, resulting from the granulation of pressed 
powder-cake, is incorporated with nitronsphthslcne, and 
nitroglycerin is then added to produce the finished 
explosive.—G. IV, McD. 

Matches ■, Igniting Material far -. VV. Muir, Edition- 

ton, and 0. It. E. Bell, Bromley, England. U.S. Pat. 
724,411, March 31,1‘JOS. 

Turn paste consists of amorphous phosphorus, potassium 
chlorate, hard mineral powder, and a binding agent. 

—G. W. McD. 

XXIII.—ANALYTICAL CHEMISTRY. 

INORGAN IC-QUANT1TA TIVE. 

fotiometryi Standardisation af Solutions used in -. 

II. Ditz and B. M. Margosches. /.cits, angew. Chem., 
1903, 16, [14], 317-321. 

Tint authors raise objections to the substances hitherto 
used for standardising sodium thiosulphate solution for uso 
in iodoinetry. In most cases there is considerable difficulty 
in obtaining the substance in a state of sufficient purity, 
whilst in other cases the results are not quite concordant. 
They recommend the use of potassium chlorate for this 
purpose. The commercially pure salt contains 99 • 82 per 
cent, of KOlOj, and by simply removing adherent traces of 
moisture, a product of 99’ 98 per cent, purity is obtained. 
The process followed is that recommended by Ditz for the 
determination of chlorates in electrolytic bleaching-liquor 
(this Journal 1901, 1026) i if It grms. of potassium chlorate 
be taken, and n o.c. of sodium thiosulphate solution be 
required, then each c.c. of thiosulphate solution corre¬ 
sponds to X grms. of iodine according to the equation:— 

X = * . G'208. 
n 

The results obtained agree well with those given by the 
potassium bromate, potassium iodate, solium bromate, and 
potassium bi-iodate methods.—A. S. 

Alkali Cyanides in Commercial Cyanide t Determination 

of _. A. Adair. J. Chem. and Metal!. Soc. of South 

Africa, 1903,3, [9], HO. 

Tub following method, which is an adaptation of one 
devised for the determination of ferrocyanide iu pot-metal 
(a very impure product), is stateil to bo preferable to the 
silver method for the determination of cyanogen in commer¬ 
cial cyanide, since although it i9 not quite so quick, only the 
useful cyanide is estimated; cyanates, sulphoeyanldes, sul¬ 
phides, and chlorides, even when present in considerable 
quantities, do not sensibly affect the results. The solutions 
required are:— 

A 25 per cent, solution cf caustic alkali. 

A 20 per cent, solution of pure sulphuric acid. 
Saturated solutions of potassium permanganate and 
ferrous sulphate. 

A N/10 solution of permanganate (1 c.c. = 0-156 grm. of 
cyanogen) or preferably, a solution of which 1 c.e. — 0-1 
grm. of cyanogen. This solution is standardised hy means 
of potassium ferrocyanide (K,Fe(CX) # + 311,0), 3 grms. 
being dissolved in 300 c.c. of water and 15 c.c. of the 
20 per eent. acid added. Then 

.sso x 3 ^ c y unogeo value in grms. per o.c. 

167*9 x oe. consumed j b 

For the determination, 10 grms. of the cyanide are dissolved 
in about 200 c.c. of water, 2 c.c. of the alkali solution added, 
and then a quantity of the ferrous sulphate solution equiva¬ 
lent to 12 grms. of the crystallised salt (FeSQ* + THjO), 
this being aided S c.c. at a time with thorough agitation. 
The reaction is as follows:— 

6KCN + FeSO, + alkali - 
K, Fe(CN), + K, SO, + alkali. 

Salphnrie acid is added till Prussian bine is formed, then a 
farther 16 ««. of acid ,and saturated 'solution of perman¬ 
ganate until the colour, which cab be teen at the -edges, 


! remains persistent. If more than I grm. of permuganate 
1 be used, more acid must be added—15 c.c. for each grm. of 
| permanganate. If much sulphoeyanide be present, the solu- 
, tion is allowed to stand for 15 minutes, and, if neeosssry, a 
firtbeV quantity of permanganate is added. The reaction 
is expressed by the equation :— 

5K,Fe(CN) r , + 4II..SO, + KMoO, - 
5K,Fu(CX), + 3 K s SI>, + MnSO, + »»,<>. 

A quautity of the ferrous sulphate solution equivalent to 
: 15 grms. of the salt Is now added, then 15 c.c. of the alkali 
solution to make the liquid strongly alkalino, the whole 
well shaken, aud made up to 1 litre. The reaction may be 
i expressed by tho equation :— 

K,Fe(ON), + FeSO, + 8 KOI! - 
KjKefCNjj + K.,SO, + Fc(OH),. 

I The solution is filtered through a large folded filter, and 
500 c.e. of tho filtrate treated with 20 o.c. of sulphuric 
i acid and titrated with the standard permanganate solution. 
The influence of the precipitate on the results is small, 
and it may be ascertained by making a blank determination 
in tbe manner dsscribed, with a weighed amount of pure 
1 potasiium ferrocynnide.—A. S. 

Cyanide Solutions ,* Assay of ——. A. Chiddey. Eng. and 
Mining 1903, 75, [13|, 473. 

Tub author recommends the following method for the assay 
of cyanide solutions containing gold. It gives slightly 
higher results thun the usual evaporation process, and is 
much more rapid. Four assay tons, or more, of the cyanide 
solution are treated in a porcelain dish with 10 c.c. of a 
10 per cent, solution of lend acetate, 4 grms. of ziuc 
shavings added, the solution boiled for a minuto and 20 c.c. 
of hydrochloric acid added. When action has ceused, the 
mixture is heated to boiling, the spongy lead washed with 
distilled water, transferred by means of a stirring rod to a 
■ piece of filter paper, squeezed into a compact lump, and 
i placed in a hot cupel. The uiufile should be filled with 
: flame at the momeut of introducing the spongy lead. In 
the ease of very dilute, nearly pure gold solutions, a known 
quantity of silver nitrate dissolved in cyunide solution 
should be added before the addition of the lead acetate. 

; —A. S. 

Cyanide Solutions ; A Test for — —. [ Determination of 

Gold and Silver.] A. Areuts. Eng. and Mining J„ 
1903, 75, [12], 446. 

Tim method proposed by tbe author is based upon the known 
fact that metallic copper will precipitate gold and silvor upon 
its surface from acid solutions. 250 c.c. of the cyanide solu¬ 
tion are mixed with a few c.c. of sulphuric acid, and not less 
than 1 grm. of cement copper added. The mixture is 
boiled for 10 minutes and filtered through a 7-in. grey 
filter-paper. One-third of a crucible charge of flax is then 
placed on the filter, the rim of the paper folded over, and 
tho whole transferred to a crucible, on the bottom of which 
another one-third of the charge of flux has been placed. 
The last one-third of the charge of flux is placed on the 
top of the filter in the crucible and the whole placed in the 
furnace. The author uses about 30 grms. of litharge and 
the usual amount of borax and soda os flux. The filter 
paper itself furnishes the reducing agent. About 20 grms, 
of lead are obtained in the form of n bright, clean button,, 
which, upon cupelling, furnishes a bead of gold and silver 
free from copper.—A. S. 

Sulphur; Determination of -, in Pig Iron. 

C. A. Seyler. Analyst, 28, [325], 97—101. 

Thr determination of sulphur in pig iron by the evolution 
method gives too low results, owing to part of the snlphtir 
being left in an insoluble form in tbe residue, whilst pert 
is evolved in the form of organic compounds not precipi¬ 
tated by reagents for hydrogen sulphide, or oxidised to 
sulphates by bromine. Dougherty’s method of heating tbe 
sample with a piece of filter paper in a porcelain crbdble 
over a liunsen flame, and then eooling it slowly before 
proceeding to the evolution, has been found to 

' ; * W * ' 
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results in the case of samples containing low proportions 
of sulphur. For the most accurate work the author prefers 
Bamber’s method of oxidising the sulphur with nitric acid 
and potassium nitrate, but this is tedious and requires a 
correction for impurities in the reagents. From the results 
of his experiments on the evolution method he has 
arrived at the following conclusions:—(1) It is advisable 
to use strong hydrochloric acid. (2) By heating the 
sample for 15 minutes at 750’ C. the results are nearly 
equal to those of the oxidation method. (3) Thu results 
of the volumetric determination of the sulphur are too low 
if potash he used as the absorbent, especially when the 
condenser is omitted, ( t) If strong hydrochloric acid be I 
used, good results are obtained by passing the gas mixed | 
with hydrogen through a red-hot tube.—C. A. M. 

Manganese in Steel; Modification of the Schneider 

Method of Determining -. K. .fabouluy. Rev. gen. 

Chim., 8, 119 t Chem.-Zeit., 27, [27j, Bep. SI- 

Onb grm. of steel is treated at boiling temperature with l 
2U e.c. of nitric acid (sp. gr. 1-20), and when solutionis ] 
complete, further 25 c.c. of the same acid are added. A I 
slight excess of bismuth tetroxide is immediately added to 
the lukewarm liquid, and the whole is shaken up, and filtered 
through calcined asbestos. After diluting the clear cold 
solution to 100 c.c. with cold water, an excess of hydrogen 
peroxide is run in from a graduated burette, tho quantity 
needed to ensure complete decolorisation being carefully 
noted. A 12 per cent, (vol.) solution of hydrogen peroxide 
diluted with 20 vols of water, ia used, a solution of per¬ 
manganate containing 1 ■ 5 grins, per litre being employed 
for titration.—C. S. 

Zinc from Nickel/ Separation of .—■—, It// Hydrogen Sul¬ 
phide in a Solution containing Gallic Acid. K. A. I 

Lewis. Analyst, 1903, 28, [325], 93-97. 

Thk solution of the two metals (preferably ns sulphates'), 
which should not contain more than 0-6 grm. of each, is | 
treated with sodium carbonate solution until a slight 
permanent precipitate is formed, and this is dissolved by 
adding a drop of dilute sulphuric acid. The liquid is then 
diluted to about 300 e.c., and, after tile addition of a solu¬ 
tion containing 2 grms. of gallic acid, is treated for 30 
minutes with a fairly rapid current of hydrogen sulphide. 
The precipitate is collected, washed with cold water, dried 
iu the water-oven, and separated from the paper. The 
latter is ignited and the ash added to the precipitate, the 
whole being then sprinkled with a little sulphur, heated for 
five minutes over a Bunsen flame iu a current of hydrogen, 
and weighed as zinc sulphide. 

For the determination of the nickel, the flltrate is con¬ 
centrated to 15 e.c. in a beaker on a hot plate. After 
oooling, 30 e.c. of strong nitric acid are added, and the 
licaker subsequently covered and replaced on the hot plate. 
The solution is boiled until it becomes dark greeu, after 
which it is mixed with 1 e.c. of sulphuric acid and evapo¬ 
rated nearly to dryness in a porcelain basin. It is next 
heated over wire guuic until the sulphuric acid is volatilised, 
and then more strongly to decompose organic matter, the 
residue boiled with water containiug a litttle sulphuric acid, 
tho solution filtered, and the filter washed once with dilute 
sulphuric acid and four times with water. The filtrate is 
treated with 10 e.c. of ammonium hydroxide, then with 
3 grms. of ammonium oxalate dissolved in water, and electro¬ 
lysed with three Bunsen cells (or their equivalent) at 40° C, 
Finally, the platinum cone is washed with water and 
alcohol, thoroughly dried in the water-oven, and weighed. 

The results of test experiments quoted, agreo closely 
with tho theoretical amounts of the metals, and it Is also 
shown that iron, aluminium, and manganese are also 
separated completely, but that a small proportion of cobalt 
is preoipitated with the zinc. 

For tho analysis of alloys, such aasfiffirman silver, 1 grm. 
of tho sample is treated with nitric acid, and after evapora¬ 
tion of the excess of solvent, any tin oxide is filtered off. 
The filtrate is diluted to 300 c.c., 5 c.c. of hydrochloric acid 
added, aud a current of hydrogen sulphide passed through. 
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The precipitate of copper and lead is dissolved and re¬ 
precipitated, and the filtrate evaporated to dryness with 
sulphuric acid. The residue of zinc and nickel sulphates 
is then dissolved in water, and tho metals separated as 
described above. The copper in the precipitate is deter¬ 
mined volnmetrically or electrolytically, whilst small 
amounts of tin, lend, iron, aluminium, manganese, and 
cobalt are best determined on a fresh portion of 5 grms. of 
the alloy. The method can also he used iu the determina¬ 
tion of tho smull amounts of nickel in commercial brasses, 
using 7 grms. of the sample.— C. A. M. 

Superphosphate Manufacture; Determination of the 
Amount of Arid required for 'tV. Strzoda. Chem.- 
Zeit., 1903, 27, [25], 299. 

Tub following rapid method is stated to obviate the errors 
of the ordinary calculation of the requisite amount of acid 
from the analytical results:—20 grms. of the substance, 
consisting of aliquot, portions in the correct ratio of the 
different crude materials to he employed, are mixed with 
30 c.c. of crude sulphuric acid of about 53° B„ anil the 
flask is closed, well shalteu, and allowed to staud for 80 
minutes iu a warm place {50° — 80° C.). The contents are 
then transferred to a litre flask, made up to the mark, 
thoroughly shaken, and filtered. The amount of free acid 
as sulphuric acid is determined in 10 or 20 c.c. of the 
filtrate and calculated on a litre. Tho difference between 
the result thus obtained and that given by the 30 e.c. of 
arid used, gives the amount consumed by the 20 grms. of 
substance. To this figure the author adds 5 per cent, of 
its own amount, and calculates the proportion of acid 
required by the bulk on this basis, which he has found 
empirically to give good results in practice, whatever the 
nature or relativo proportions of the materials.—C. A. M. 


ORGANIC—QUA LIT A TIVE. 

Partiffin; Detection of Small Quantities of Ceresin in 
——. K. Graefc. Ubeni.-Zeit., 1903, 27, [22], 2-18— 
249. 

One grm. of the material is dissolved in 10 c.c. of carbou 
bisulphide at a temperature of 20° V. If more than 10 per 
cent, of ceresin be present, the solution will not he clear at 
that temperature but will remain cloudy, with a silky lustre on 
agitation. Of this solution 1 c.c. is treated in a test-tube at. 
2u’ : ' C. with a mixture of 5 c.c. of ether and 5 c.c. of 9f, per 
cent, alcohol. Under these conditions pure paraffin, of melt¬ 
ing point up to about 54° C., such as is generally employed 
in candle manufacture, shows no deposit. If ceresin lie 
present a more or less copious separation of a flocculent pre¬ 
cipitate occurs, closely resembling a precipitate of alumina ; 
in this way even 1 per cent, of ceresin can be detected. 
Harder paraffins than tlioso melting at 54° (;. normally 
give a deposit on the addition of the mixture of ether aud 
alcohol, owing to deficient solubility, hut this deposit has a 
very different appearance from that of ceresin. In such 
cases the test-tube containing the mixture is warmed in the 
hand until all is dissolved and is then set aside to cool. 
With pure paraffin the separation which then occurs is 
crystalline, whereas the ceresin precipitate which collects at 
the surface is of a flocculent character. Mixtures of 
paraffin with niontan wax do not dissolve completely in 
carbon bisulphide under the above conditions, the solutions, 
moreover, differ from those containing ceresin in being 
milky; the turbidity clears on the addition of the ether 
and alcohol, and montan wax always has a distinct acid 
value on titration.—J. V. B. 

Ceresin in Paraffin; Detection of Small Quantities of 
-. F. Sommer. Chcm.-Zeit., 19u3, 27, [26], 298. 

Kbpeiuiinq to Graefe's method (see preceding abstract) 
the author asserts that only American and German 
paraffin remain iu solution on treatment with the mixture 
of alcohol and ether, whilst Scotch and Galician paraffins, 
although melting below 54° C., yield large precipitates, 
as is also the case with tho “ Java paraffin ” of higher 
melting point. Hence, if the method is still to be employed. 
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the determination must be made at a somewhat higher 
temperature (a.$r., 25° C.)i or, as is preferable, the mixturo 
of alcohol and ether must be added ut 20° C. and the whole 
shaken and warmed. In the presence of ceresin, there is 
then a more or less pronounced flocculent deposit, whilst 
pure paraffin usually remains completely in solution, or at 
most forms fine insoluble drop<. In this modification, 
however, the method loses much of its exactness. 

As regards the series of melting points given by Graefe, 
the author points out that their correctness is open to 
question, since Shukoff's apparatus, iu which they were 
determined, is only designed for the determination of solidi¬ 
fication points. Moreover, Graefe's figures have not been 
confirmed by any other observer.—C. A. M. 

Ceresitt i n Para ffin .- Delect ion of Suva ’l Qua nfities of -. 

K. Graefe. Chem.-Zcit., 1903, 27, O*], 408. 

In reply to the criticisms of Summer (preceding abstract), 
the author states that his method was only iutended 
for German and American paraffins, which were the kind 
called iu question. The limit of 54 C. (approximately) 
holds good for them. It is true that paraffins of other 
origin may yield deposits at 20' C. on treatment of the 
carbon bisulphide solution with ether alcohol, but in such 
cases the method should be used as in the case of paraffins 
melting above 54 C. The author states that he has tried 
the method on paraffin of Scottish origin, and has not found 
it wauting in exactness. 

As regards Sommer’s criticism on the melting points, the 
author points out that, with the. exception of the capillary 
tube method, all the methods used in the paraffin industry 
are really determinations of the solidification points. He 
has repeated aud confirmed his former results on the 
melting (solidification) points of mixtures of paraffin and 
ceresin. Thus, the following results were obtained in 
Shukoff’s apparatus with mixtures of paraffin (51 'H° C.) and 
ceresin (02" C.) : Vanillin with 10 per cent., 54*8"’; with 
7 per cent., 54-8°; with 5 per cent., 54*8®; with 3 per 
cent., 51-8'’; nnd with 1 per cent,, '>4*8'C. In other 
words, paraffin is not influenced in its melting, or, rather, 
solidification point by the addition of quantities of ceresiu 
up o 10 per cent.—0. A. M. 

tatty Oils; Colour Reactions of -. H. Kreis. 

Chem.-Zeit., 27, [:!7j, 316-317. 

Aocoudino to the author, the Bishop reaction may be 
regarded as a Baudouin reaction in which furfural is 
replaced by the aldehyde present in rancid sesame oil. 
On the basis of this observation * he. has elaborated the 
Bishop-Kreis reaction, a green coloiation ensuing when 
certain rarcid fats are shaken up with hydrochloric acid 
and fresh sesame oil. The active constituent of sesame oil, 
the so-called “ red oil/’ may be replaced by certain phenols; 
if fats be shaken up with hydrochloric acid (l* 19) and 
ethereal solutions containing 1 per 1,000 of resorcinol, 
phloroglucinol, or naphthoresorcinol, a violet, red, or green 
coloration (respectively) is obtained. These reactions 
facilitate the detection of certain deteriorations in fats, for 
which the organoleptic test had hitherto to bo relied on, 
and they are the more important, inasmuch as oils that give 
the Bcllicr reaction lose that faculty when exposed to 
insolation. 

Ill connection with the Hellier reaction it is found that 
resorcinol may be replaced by aromatic hydroxy compounds 
containing at Ica-t two OH groups iu the nieta position, 
naphthoresorcinol or phloroglucinol giving the reaction, 
whilst 2 . 7 -dihydroxynaphthulene does not. The red 
coloration with phloroglucinol is suitable for colorimetric 
determinations on account of its persistence, whereas the 
green furnished by uaphthoresorcinol is too transient to be 
of use. 

The phenol character of the “ red oil ” of sesame oil is 
testified to by the fact that certain sesame oils furnish azo 
dyestuffs when mixed with diazouaphthionic acid (sus¬ 
pended in water) and treated with an alkali. Other sesamo 
oils, on the contrary, will not furnish these dyestuffs, and 
the two kiuds may be distinguished by the fact that the 
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former give a deep emerald green coloration, the latter au 
orauge-yellow, when treated with uitrio acid of sp. gr. 1*14. 
This, reaction should not be confounded with that of 
Behrens (uitro-sulphuric acid).— C. S. 

Cod-Liver Oil} Reaction for -. Wolff. 1‘harm. 

Zeit., 48, 235 ; Chem.-Zeit., 27, [-7], Hep. 80. 

Wiikm 15 drops of cod-liver oil arc treated with three 
drops of pure nitric acid (sp. gr. 1 • 50) in a fiat porcelain 
dish, the pure oil exhibits, at the points of contact, red 
stripes that quickly turn red, passing over, on shaking, 
to a lemon yellow colour permeating the whole mass. (Hi 
from (riulus car chari us gives blue stripes, the mixturo 
turning brown when shaken, and finally passing iuto lemon- 
yellow after 2—3 hours. Japan fish oil or shark oil gives 
red stripes in addition to the blue. Seal oil gives no 
coloration at first, the mixture turning brown ouly after 
some time, has elapsed. 

The iibove reaction wiil detect additions of oxtraueoua 
fish oil up to 25 per cent., further guidance being afforded 
by the iodine and saponification values.—1 S. ^ 

( W- Liver Oil ; Medicinal —. O. K. Sage. Chern. and 

Druggist, 1903, 62, [ 1210J, 571. 

OvvfNti to the recent rise in price of cod-liver oil, New¬ 
foundland oil is being freely substituted for the superior 
| Norwegian oil. According to tlie author the Newfoundland 
1 oil consist* largely of menhaden oil and seal oil. Tho 
characters of these oils, together with those of good cod- 
liver oil, areas follows : — 


— 

Coil-Liver Oil. 

Menhaden (>j1. 

Seal OH. 

sp. »C 1 “. 1 

0*1*2 J—e*l ino 

0*l>27 0*9.33 

0*924—0* 920 

Saponification vtilucl 

170 MM) 

192 

142-152 

Free acid (ns oleic.) 1 

Maximum. 1 0 „ 


rK-7'*-/ 0 

Iodine value. j 

153-170 

i*;o 

142-152 


The presence of cotton-seed oil can be detected by a 
slight modification of Becchi’s test, and other vegetable oils 
by saponification of the portion of the oil which is soluble 
in 95 percent, alcohol, and extracting with ether. Voge- 
! table oils yield a residue of pliytostcrol, m. pt. 132®— 

! 134° C.; cod-liver oil yields cholesterol, m. pt. 140° C. 

| * —A. S. 

Alcohols and Allied Bodies; New Reaction for —— . 

Gavard. J. Pharm. Chirn., [0], 17, [8], 374. 

If a small quantity of pure ether be cautiously floated on 
: the surface of sulphuric acid (sp. gr. 1*817) containing 
from 5 to 20 per cent, of potassium nitrate, an intense blue 
colour will be developed, permeating the whole liquid, 
disappearing on agitation, with evolution of nitrogen 
dioxide: reappearing, however, on standing. This dis¬ 
appearance and reappearance may he obtained many time* 

| in succession. The temperature most favourable for the 
| reaction is from 15°—30® C. No reaction takes place at 
i -20° C., aud warm liquids fail to give it. The reaction 
never becomes explosive, although the mixture of 500 c.c. 
of the reagent and 200 c.c. of ether given rise to a violent 
disengagement of nitrogen dioxide. The following bodies 
give a similar reaction. Trioxymethylene, formal, acetone, 
ethylic aldehyde; methylic, etbylic, amylic, propylic, 

! isopropylic, normal butylic, and isobutylic alcohols; sorbite, 

! dulcite, mannitol,erythritol; benzyl alcohol; formic,trichlor¬ 
acetic, and lactic acids; acetic ether, amyl acetate, ethyl 
oxalate, acetal; lcvulose, glucose, xylose, arabinose, 
raffinose, and saccharose. The most marked reaction is 
obtained with a liquid substance at about 15® C. With 
; solids, a fragment should he first mixed with 1 or 2 c.c. of, 
| the reagent, and just before charring takes place, 1 or 2 c.c. 
of water .should be added. A few bubbles of gas will be 
evolved, and the colour will develop on standing, but it it 
i much less intense than with liquids. The reaction is 
I obtainable with a 4 per cent, aqueous solution of formal or 
j of ethylic alcohol.—J. O. B. 

B 9 
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Baltam of Tolu; Some Reactions of Syrup of -. A. 

Annie nod J. Oatnbe. J. I’harm. Cbun., 1903,17, [8], 
867—371. 

Commercial syrup of balsam of Tolu is prepared either 
by the official method of the Codex (and the B.P.), by 
digesting: the balsam with water before dissolving the 
sugar, by precipitating an alcoholic tincture; or by 
admixture with a distillate of the balsam. 

These syrups may be distinguished by the following 
reaotions That prepared by the official, direct maceration 
method alone liberates iodine from potassium iodide 
solution in sufficient amount to give a yellow colour and a 
blue starch-reaction, lloth the official syrup and that made 
by precipitation of the tincture give a marked yellowish- 
green in the presence of Rn excess of an alkali, as soon as 
the aeidB in the syrup have been neutralised. The syrup 
made from a distillate remains unaffected by either of the 
above reagents. It is thus possible, by these two tests, to 
differentiate the three varieties of syrup of balsam of Tolu. 

—J. O. B. 

. ORGANIC-QUANTITATIVE. 

Glycerol; Determination of -, in Crude Glycerins. 

j. Lewkowitsch. Analyst, 1903, 28, [325], 104— 
109. 

A few years ago the results obtained by the acctia process 
agreed well with those given by the bichromate process 
(this Journal. 1889, 5) in the case of crude glycerins, but 
of late years there is often considerable discrepancy in 
certain samples, this being attributed by the author to the 
use of less pure raw material, owing to the great increase in 
prices. Thus the amount of glycerol us determined by the 
bichromate method is frequently us much as 5 or G per 
cent., or more, higher than that found by the ncetin process, 
since in the case of the former everything capable of 
oxidation to carbon dioxide is included, whilst in the latter, 
only substances that contain hydroxyl groups can be 
determined. Since the acctin process can only be used 
with concentrated solutions, the bichromate method is 
considered by the author to be more convenient for the 
examination of soap leys; but here, too, the results are 
shown to be too high when the leys aro very impure. Tor 
exact determinations he recommends concentration of the 
purified leys and determination of the glycerin by the 
acetin method. For the purification of crude glycerins the 
author prefers the nse of copper sulphate and potassium 
hydroxide to that of silver oxide (or carbonate) and lead 
subacetate. The results obtained with the latter reagents 
Are somewhat higher than those obtained with the former 
reagents, as was also pointed out by Richardson and Jaffe 
(this Journal, 1898, 832). 

Verley and Bblsing’s modification of the acetin process 
(this Journal, 1901, 1250) has given unsatisfactory 
results in the author’s hands, even in the case of pure 
glycerins, whilst Zeiscl and Fanto’s method (this Journal, 
1902, 992) has proved both cumbersome and unreliable. 

—C. A. M. 

Rubber Analysis; Use of Chloral Hydrate in -. 

C. O. Weber. India-Rubber J., 1903, 25, [3], 375. 

The “ acetone extract ” obtained in the analysis of india- 
rubber articles may bo further split up by treatment with 
boiling absolute alcohol, which dissolves the free fatty acids, 
resins (colophony), and waxes (beeswax, camuiiba wax), 
hut leaves undissolved the fatty oils, mineral oils, tar oils, 
and solid hydrocarbons. Castor oil and blown oils, 
however, pass into the alcoholic solution. 

The soluble portion, after evaporation of the alcohol, is 
treated with a 60 per cent, alcoholic solution of chloral 
hydrate at a temperature not exceeding 50° C„ which 
dissolves the fatty acids, castor oil, blown oils, and resins, 
•but not the waxes. The solution is evaporated to dryness 
and the residue treated with a 75 per cent, aqueous solution 
of chloral hydrate, in which the retinrfSissolves, leaving 
behind all the fatty bodies. The latter are dissolved in 
ether and evaporated in a weighed flask. The free fatty 
acids are titrated with ttandard soda,' find the author 
considers it superfluous to differentiate between the castor 


oil and blown oils, as the two are equivalent in rubber 
mixtures. 

The insoluble portion of the acetone extract is treated 
with 70 per cent, alcoholic ohloral hydrate solution to 
dissolve the fatty oils, separated in a separating ftinnel, and 
the solution evaporated to dryness to obtain the fatty oils. 
The heavy tar oils, mineral oils, and solid hydrocarbons are 
washed into a wide-necked flask by means of hot acetone, 
the latter evaporated and the residue weighed. It is then 
treated with sulphuric und mono-hydrate, diluted with water, 
and cooled. If a turbid solution ensues, the whole mass 
consisted of heavy tar oils, but an oily mass floating on the 
acid solution, indicates mineral oils, or a solid substance, 
paraffin wax. 

Tho difference between the total weight treated with 
sulphuric acid and the non-snlphonated constituents gives 
the weight of the heavy tar oils. The mineral oils may be 
separated from the solid hydrocarbons by glacial acetic 
acid.—J. K. II. 

Alcohol; Determination of ——, in Spirits, Liqueurs, and 

Fruit Syrups. Fr. Zetssche. Vharra. Centr., 44, 

[12 and 13] ; Chem.-Zeit., 1903, 27, 131], Rep. 98. 
Acooudino to the author, the official sodium chloride and 
petroleum spirit (benzine) methods, and also other methods 
he has examined, do not always give reliable results. He 
therefore recommends the following methods of his own :— 

Petroleum Spirit Method. —100 c.c. of the alcoholic 
liquid under examination are either diluted to 200 e.c. in 
a 300-c.c. burette, or diluted with water, 200 c.e. distilled 
off, and the distillate rinsed into the burette. The liquid 
is then shaken up with 50 c.c. of light petroleum spirit, the 
volume of the aqueous layer which separates is read off, 
and the latter is run off into a dry vessel. Tho remaining 
petroleum spirit is shaken up with 50 c.c. of water, and 
the aqueous layer, after its volume has been noted, is united 
to the first aqueous solution. Three-fourths of the total 
aqueous alcoholic liquid are saturated with sodium chloride, 
and shaken up with 25 e.c. of petroleum spirit. The 
aqueous layer is measured, after separation, and two-thirds 
of it are diluted with water and 100 c.c. distilled off. 
Since the final distillate corresponds to one-half of the total 
aqueous alcoholic liquid, and consequently to 50 c.c. of the 
original liquid, the calculation of the percentage of alcohol 
remains the same as in the sodium chloride method. 

f ‘urban Tetrachloride Method .—100 c.c. of the alcoholic 
liquid are diluted to 150 c.c. in the burette, or, preferably, 
50 e.c. are diluted with water, 100 e.c. distilled off, and the 
distillate made up to 150 c.c. The liquid is then shaken 
up first with 5u c.e. of carbon tetrachloride, and then 
8—4 times in succession with 25 e.e. of the same solvent. 
The carbon tetrachloride extracts are united in a separating 
funnel and washed thrice with 30—50 e.e. of water. These 
washings are added to the aqueous alcoholic liquid in the 
burette, and the whole, after saturation with sodium chloride, 
is shaken up with 25 e.c. of carbon tetrachloride. When 
separation is complete, half of the aqueous liquid is distilled 
till 100 c.c. have come over. The percentage of alcohol is 
calculated in the same manner as before.—A. 8. 

Nitrogen ( Organic ) ; Determination of -, in Presence 

of Nitric Nitrogen. A. Quartaroli. Staz. Sper. Agrar. 

Ital., 1903, 36, [1], 47—51. 

The method of destroying the nitric nitrogen by reduction 
with ferrous chloride, ana determining the residual organic 
nitrogen by Kjeldahl’s method, has several practical draw¬ 
backs. Thus, if much nitric nitrogen be present, the 
reaction is violent, whilst in any case long-continued 
heating is neeessaiy to completely expel the nitrous 
vapours, during which a small proportion of the organic 
nitrugen may be lost. Numerous other reducing agents 
have been tried, but none has presented any special 
advantages over ferrous chloride. The author, however, 
has found a suitable reagent in fortnic acid, whieh ia 
oxidised by nitric acid, firstly to oxalic-acid, and finally to 
water and carbon dioxide, the nitric abifi being reduced to 
hitric oxide. The reaction also takes place rehdfilV on 
adding nitric acid to dilate formic acid, or witha nitrate 
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in the presence of eulphnric aeid. Thu« 1 gnu. of •odium 
nitrate treated with 10 c.o. of formic acid (28 B.) and 5 c.c. 
of concentrated sulphuric acid, in completely decomposed, 
and after being heated toward! the end of the reaction, lelt 
a liquid free from nitrogen. The author give! the results 
thus obtained in the case of various mixtures of organic 
substance! with sodium nitrate, the figures being iu close 
agreement with the theoretical amounts of organic nitrogen. 

—C. A. M. 

Formaldehyde; Quantitative Determination of -, iu 

Commercial Formaline. C. Wiillnitr. Her Gerher-Zeit., 

46, [1, 2, 3, 4, 6, 8, 12]; Cbcm.-Zcit., 27, [27], 

Bep. 85. 

A com I 1 akatiye examination of the various proposed 
methods gave the following results :— 

The Blank and Finkcnbein hydrogen peroxide method 
requires, to furnish proper results, that the boiling should 
be prolonged to half an hour, instead of the 3—10 minutes 
proposed. In the Romijn method, at least 70 c.e. of 
N/5-iodine solution must be added to 5 c.c. of the circa 
2 per cent, formaldehyde solution, and fully 10 minutes are 
needed to complete the oxidation. Both methods then 
furnish decisive and concordant results. The I-egler 
method gives lower, but still practically useful values ; but 
rosolic acid is a deceptive indicator, the colour change 
being insufficiently clear. 

The “ urotropine method ” proposed by a German 
manufactory of formaline, consists in leaving 5 c.c. of the 
formalin solution to stand with 50 e.c. of normal ammonia 
in a closed vessel for 15 minutes at 5o’ C. or 2—3 hours 
at the ordinary temperature, and then titrating back with 
normal acid at the ordinary temperature, the volume of 
ammonia consumed being multiplied by 9 to obtain the 
percentage strength (vol.) of the substance. The values 
are about 0*4 per cent, lower than those furnished by the 
previous methods, and the colour change is not very 
distinct. The anhydro-formaldehydc-uniline method, pro¬ 
posed by Trilint and Klar, requires absolutely pure aniline, 
and the colour change with Congo lied is indistinct; but 
tlie results arc concordant with those of the two first-named 
methods, 'file Vanino silver method gives values below 
the truth. The SchilT method is also suitable, provided 
tie mixture of formaldehyde and ammonium chloride (or 
sulphate) be treated direct with 50 c.c. of half normal 
caustic potash (i.e., an excess), and the w hole left to stand 
either 3 hours at the ordinary temperature, or 1 ( hours at 
50' C., before titrating back with decinnrmal sulphuric 
acid ; though here also the colour change with litmus is 
indistinct. 

The methods considered most reliable are those of 
lllank and 1'inkenbein uud Itomiju, with the modifications 
indicated —0. S. 

Chloral Hydrate ; Volumetric Determination of - . 

C. G. Ifinrichs. Tharm.«!., 1903, 70, [1711], 530—532. 

Aocokdjni. to the 11. F. method for the valuation of chloral 
hydrate, if I grins, be heated with 30 c.c. of X. caustic soda 
solution, no more than 0 c.c. of X. sulphuric acid should 
be required to neutralise the free alkali which remains on 
the completion of the reaction. The method is bailed on 
the reaction— 

C.Clj.CHO.JIjO + KOI! * CCljH + ll a 0 + II.COOK. 

The author found that if the term “ heating ” he taken to 
mean warming until all odour of chloroform has dis¬ 
appeared, the method gives results varying from 180 to 
200 pet cent, of theoretical, whilst under various other 
conditions, the theoretical amount may be tripled. 
Perfectly reliable results can, however, be obtained by 
using N/2 caustic soda solution, and completing the 
reaction within two minutes at the ordinary temperature. 
An accurately weighed quantity of chloral hydrate is 
dissolved in SO—100 c.c. of water, excess of N/2 alkali 
(15 c.c. for each grm. of the sample) run in, and when a 
turbidity due to separated chloroform is noticed, the 
mixture is agitated tilt quite clear., The excess of alkali 
is then determined by titration with N/2 sulphuric acid. 


« 

The results are a littls too high owing to the slight acidity 
which all samples of chloral hydrate show in aqueous 
solution.—A. S. 

XXIV. —SCIENTIFIC & TECHNICAL NOTES. 

Calcium Lead Orthoplumbate ; A Mixat -. G. Kassnef. 

Archiv der Pharrn., 1903, 241, [2], 14S —14S. 

On heating n mixture of equivalent quantities of lead 
oxide and calcium oxide at 450°—480 ’ C. in presence of 
, air free from carbon dioxide, no calcium metuplumbate if 
produced, but u mixture of uucombiued liiue and a new 
compound which must be regarded as a mixed calcium 
lead orthoplumbate, and to which the author tmsigus tho 
formula Ca.Pb.PbO^ The new compound, which is of a 
reddish colour, decomposes at temperatures above 550° C,, 
free oxygen being evolved and a mixture of calcium 
orthoplumbate uud lead oxide produced— 

2Ca.Pb.PbO, « CftjPbO, + 3Pb() + O. 

—A. S. 

Plumbic Acid ; Derivatives of -. A. Colson. 

Comptcs rend., 136, [ 14 J, 891—892. 

The author has independently, uud without knowing 
beforehand of their work, continued all the conclusions of 
Hutchinson and Pollard (J. Chein. Soc., 1890, 69, 212). 
When red lead is treated with acetic acid, one-third only of 
the lead is obtained as tetracetate. If now chlorine be 
passed into the liquor, a precipitate of lead chloride and 
additional tetracetate is obtuined. That this is not simply 
the precipitation of tetracetate already existing in the 
liquid is shown by the fact that the same precipitate is 
obtained when chlorine is passed into an acetic acid 
solution of ordinary lead acetate. The reaction is— 

2Pb(C 2 IJ 3 0 3 ) 2 + Cl 2 - PbCL + Pb(C 2 II a O s ) 4 . 

The tetracetate is readily separated from the chloride by 
treatment of the precipitate with boiling acetic acid; tho 
tetracetate dissolves and crystallises from tho filtered 
solution on cooling. This mode of preparation of tetra- 
derivatives of lead is not only advantageous in itself, but 
is applicable where the normal salts and the corresponding 
tetra plumbic salts are not easily separable by differences 
of solubility.—J. T. 1). 

Alcohols ; Catalytic Decomposition of -, by finely - 

divided Metals ; Primary Alcohols of the 1C thy lie Series. 
P. Sabatier and J. B, Sendereus. Comptcs rend., 136, 
[15], 921—924. 

Tiif. action of reduced copper, nickel, cobalt, and spongy 
platinum on ethyl alcohol was described by the authors in 
a former communication (Comptcs rend., 136, 738), and 
they have extended their work with the fir*t three metals to 
other alcohols of the series (methyl, ethyl, normal propyl, 
normal butyl, isopropyl carbinol, and ordinary amyl alco¬ 
hols). In all cases the primary reaction is the same, a 
decomposition of the alcohol into aldehyde and hydrogen j 
but there is always some decomposition of the aldehyde 
into carbon monoxide and a lower paraffin : — 

CiMln + i . CII 2 0I1 - Cttlft* +1 . CIIO + 11-. 

Cnll2n + X . CIIO — Cnllin + 2 + CO. 

In general, the temperature required to initiate the first 
reaction (200° C. for methyl alcohol with copper), rises 
as the series is ascended; but the second reaction occurs 
more readily with the higher aldehydes (<ave in the case 
of formaldehyde). With copper, the method affords a 
good way of preparing aldehydes, the range of tempera¬ 
ture between that at which aldehyde begins to form and 
that at which it is rapidly decomposed being consider¬ 
able, even in the case of amyl alcohol. The action with 
nickel is in all cases much more violent than with copper, 
but the speed of the secoud reactiou in iucreased consider¬ 
ably relatively to the first, and the products are complicated 
by the direct action of the nickel on the carbon monoxide, 
j Cobalt differs farther from copper than nickel does, and in 
i the same direction.— J. T. D. 
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PyrogalloUuJphonatet of Alkali-earth Metals / Action of I 
Alkali-earth Baiee on —— M. Delage. Compte* 
rend., 138, [14], 893—895. 

When to a cold aqueous solution of pyrogallolmono- or 
disulphonate of calcium, strontium, or barium, the corre¬ 
sponding hydroxide is added, coloured substances are 
formed. The reactions involved are not yet fully investi¬ 
gated, but the substances exhibit a regular gradation in 
characters with molecular weight and degree ot sulpho- 
nation. These substances are flocculcnt precipitates, drying 
to amorphous powdcrB, varying in colour from bright blue 
to bright violet. Acids dissolve them, destroying the 
colour and forming yellow solutions; anti they are readily 
oxidised in the moist state, especially in presence of alkali. 
They are, however, stable in the dry State. rhey are 
evidently oxidation products, hut their constitution is not 
yet determined. The author formulates the two barium 
compounds as — 

/OH 

ftSO, . C c IT 5 ^ O > 1{ll + (O - H) and 
/OH 

Ba(S0 1 )j : C i H'0 >Bs + (0 —H) 

—J. T. D. 

#eto 25ooks. 

Lead Poisoning in Eakthknwauk and China Works. 
Ordered by the House of Commons to be printed. April 1, 
1908. Eyre and Spottiswoode. Printed for His 
Majesty’s Stationery Office. East Harding Street, Fleet 
Street, London, E.C. 1903. Price Id. 

Return of the cases of Lead Poisoning reported as occur¬ 
ring in China and Earthenware Works during the years 
1899 to 1902, showing (1) the number of cases in the 
several classes of works and in the various processes ; the 
number of persons employed. (2) Tho number of cases 
occurring in each month of the year, (3) Particulars as 
to tho character of the attacks. ( I) The number of persons 
suspended in certain districts by tho certifying Burgeons 
(in continuation of Parliamentary Paper, No. 61, of Session 
1908). 

Du StICKSTOFV UNO SEINE W10HT1GSTEN VeIIBI.N DUNGF.N. 
Von Dr. Leopold Spiegel. Privatdozent an der Uni- 
versitllt .Berlin. Friedrich Vieweg und Sobn, Braun¬ 
schweig. 1903. M. 20 . II. Grevel and Co., 33, King 
Street, Covent Garden, London. 

8vo volume containing 904 pages of subject-matter with a 
few illustrations, preface, tabic of contents, and alphabetical 
index. After 28 pages devoted to nitrogen as an elementary 
body, the nitrogen compounds are treated of as follows :— 
I, Nitrogen Halogen Compounds. II. Oxygen Compounds. 
III. Sulphur Compounds. IV. Nitrides. V. Phosphorus 
Compounds of Nitrogen. VI. Arsenides. AMI. Carbides 
of Nitrogen, &e. VIII. Silicon Nitride. IX. Titanium 
Compounds. X. Zirconium Compounds. XI. Boron Com¬ 
pounds. XII. Nitrogen in Closed-King Systems. XHL 
Alkaloids. XIV. Proteids. XV. Analytical. XVI. Ap¬ 
pendix. 

Analytical Chemistry. By F. P. T head well, Ph.D., 
Professor of Analytical Chemistry in the Polytcchnikum, 
Zurich. Translated from the Second German Edition by 
Wm. T. Hall, Massachusetts Institute of Technology. 
Vol. I. Qualitative Analysis. First Edition. John 
Wiley and Sons, New York. 1903. Price 3 dols. 
Chapman and Hall, Ltd., London. 

•gvo volume, with prefaces, translator’s note, table of con¬ 
tents, &o„ nnd 459 pages of subject-matter, with alphabetical 
index The subject as a whole is subdivided as follows : — 
I Introduction. II. Reactions of the Metals (Cathions), 
Groups (v)to(i). III. Reactions of the Metalloids (Antons). 
Division of Acids into Groups (i) to (a*?. Course of 
Analysis. Supplement. Reactions of some of the Rarer 
Metals : Group (v) (Alkalis) ( Group (iii) (Beryllium, 
&c.) ; and Group (ii) (Thallium, &c.). 


Tests and Reagents, Chemical and Microscopical, 
known by their Author’s Names, together with an Index 
of Subjects. Compiled for the use of Chemists, Micro- 
scopists, Pharmacists, Students, &c. By Alfred J. Cohn, 
l’h.G. Author of “ Indicators and Test Papers,” &e. 
First Edition. John Wiley and Sons, New York. 1903. 
Price 3 dols. Chapman and Hall, I,td.,.London. 

8vo volume, containing preface, and subject - matter 
extending over 383 pages. The first part of this work 
(pages 1—339), is devoted to such distinctive reactions as 
are known by their authors’ names (such, as “ Caro’s 
Reagent,” *• Fischer's Reaction,” &c.). Underthese names, 
alphabetically arranged, the reactions in question are defined. 
The second part of the work (pages 311 to 383) contains, 
alphabetically arranged, the substances, &c. which form 
the subjects of the tests given in Part I, of the work. Thus 
under “ Aldehydes,” we find “ Fischer's reaction ” is one 
given for detection. 


Cratoe Report* 

1. — GENERAL. 

Tradk of Capk Colony in 1902. 

Bd. of Trade J. t April 23, 1903. 

The following tables show the value of the imports and 
exports, includmg transit trade in both cases, of certain 
articles into and lrom the Colony during 1901 and 1902:— 


Imports into ('ape Colony . 


Articles. 


Metals and metal manufactures (includes 
iron. lend, machinery, and hardware) .. 
Provisions, oilman stores, &o. (n.o.d.).... 
Leather amt leather manufactures (in¬ 
cludes boots and shoes, and saddlery and 

harness) . 

Alcoholic beverages (includes wine, beer, 

and spirits). 

Drugs nnd chemicals. 

Coal, coke, and patent fuel. 

Soap and candles... 

Cocoa and chocolate ami confectionery... 

Pipes, iron and earthen. 

Oil, mineral. 

Earthenware and crockery. 

Paints and colours. 

Cement. 

Dynamite and blasting compounds. 

Total of all merchandise. £ 


i 


root. urn?. 

£ £ 

1 .(10*2.000 3,088,000 

1,193,000 1,635,000 


081,000 , 1,504,000 


731,000 

1,005,000 

293,000 

42*2,000 

3»i8,000 

398,000 

*232,000 

298,000 

226,000 

283,000 

121.(KM) 

184,000 

118.000 

181,000 

92,000 

140,000 

70,000 

111,000 

68,000 

111,000 

76.000 

70,1)00 

19,745,000 

29,575,000 


Exports from Cape Colony. 

Articles. i 1901. i 190*2. 


Gold (raw). 

Diamonds.... 

"Wool (washed, scoured, uml in the grease) 

Hides and skins. 

Copper ore. 


£ £ 
1,228.000 5,915,000 

4,900.000 6.427,000 

1,489,(910 1,9.10,000 

448,000 , 481,000 

571,(810 27.1,000 


Total of all merchandise.£ ; 10.173,000 ; 15,833,000 


Octroi Duties ; Abolition op -, in Roumania, 

and Substitution of Excise Duties. 

Bd. of Trade J., April 16, 1903, 

The Board of Trade have received, through the Foreign 
Office, copy of a new Roumanian Law, in Frenoh translation, 
which was to come into force on the 1st / 14th April, 
providing for tho abolition of all octroi duos in Roumania, 
both in the urban and rural comxnunei, and for the creation 
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instead of a general communal faud derived from excise | 
datiei leviable on foreign and native produce. 

In place of the 134 octroi taxes which were formerly 
levied at the town or village barriers, 88 new duties have | 
been imposed, and these will be levied by the Customs on j 
articles arriving from abroad, and by employe* of the State 
on local products and manufactures at the place of pro- j 
duction. 

The payment of the new dues, which are in nearly every I 
case inferior to the octroi hitherto levied, will always bo j 
accompanied by the presentation of a ticket showing that \ 
no further dues can be levied at any communal bouudury ; ' 
the State has, moreover, in order to facilitate the effectual j 
working of the new regime, organised the establishment of i 
a system of Mate or authorised private bonded warehouses, < 
or entrepots, by means of which system the importer or 
producer will only be obliged to defray the accumulated j 
State dues at the time of the sale of his goods. \ 

The following table shows the 88 classes of goods which | 
are duitable under the new regime, and the rates of duty 
leviable thereon : — 


No. 


Description of Article. 


1 | Spirits of wine (alcohol) . 


fl ! 
7 I 

« | 

10 ! 

11 


All other alcoholic preparations eon* 

taming uiitaxed alcohol. 

Spirituous ckhcuccs. 

Essential oils. 

Oils called *' iris,” “ylang." "ilniu- 
roza,*^ lleur d’orniiKer.’' and “ ne- 
roles." and all eoui|K>und oils used 

for the manufacture of liqueurs_ 

1 <iqueurs containing uutaxed alcohol. 

Beer.. 

Beer yeast, compressed or liquid. 

Brandy containing uutuxed wine .... 
Vinegar made from untaxed wine and 
vinegar mane from alcohol and 

other products. 

Essences, of vinegar made with acetate 

of lime ami other products. 

*’ Tzuioa" and other trmt alcohols up 
to 3o . 

“ Tv.niea ” qIkjvo 30°.i 


15 i 

m | 

17 ! 
1H ! 

19 

20 

29 

30 

31 

32 
.13 

34 

35 

83 

37 

38 


I 


Refined petroleum. 

Mineml oils ami coil liver oil. 

Sugar, refined, raw, and candy. 

Glucose. 

Sweclmeatsof all kinds prepared with 

untaxed sugar or with alcohol. 

Coni, coke, mid briquettes manufue* 

tured of untaxed coal. 

Olive oil and all other edible vegeta¬ 
ble oils. 

Cocoa in the bean.. 

Cocoa in jiow der, chocolate of all kinds 

containing untaxed cocoa. 

Bice. 

Wheat and rye flour for bakers. 

Gluten, semolina, tapioca, sago. 

Farinaceous pastes containing uu- 

taxed flour. 

Stearic acid (stearin) and fatly acids. 
Stearin candles containing untaxed 

stearin. 

Mineral waters, natural or artificial.. 


Unit. 

Kol 

to of 


■ New 

i»ue. 


Era. 

(’Is. 

IVr degree 

) 


»ud jier 

o 

00 

decalitre 

;) 


kilo. 

i l 

(Ml 

,, 

1 - 

50 


l 

50 


' 10 

00 


l 

no 


l 

(HI 

„ 

1 0 

30 

” ! 

1 0 

50 

decalitre 1 

0 

30 

litre 

0 

75 

decalitre ' 

0 

70 

per degree 

) 


and per 

f 0 

('3 i 

decalitre 

J 

kilo. , 

0 

03 

•. ! 

0 

05 

»« j 

0 

10 

m i 

0 

U2J 

” i 

(1 

50 

ton ! 

1 

00 

kilo. ^ 

0 

08 

» i 

u 

OH 

| 

0 

20 

« | 

0 

04 

100 kilos. ' 

0 

75 

kilo. j 

0 

05 


0 

10 

•» 

0 

12 

(| 

0 

15 

„ 

0 

07 


II.—FUEL, GAS, AND LIGHT. 
Acktvi.exe ; Gebman Villa*; e Installations of- 


J. II. Vogel. Acetylene in Wittensch. und Ltd., 1903,0,73. 

Bj the early part of 1900,25 German villages had already 
been provided with central installations of ucetyiene; and 
since that date several more have been brought into opera¬ 
tion, although the use of the gas for this particular purpose 
has not (till quite recently sgaiD) continued to spread as 
rapidly as at first. In cod junction with Caro, the author has 
inspected most of these plaots on the spot, and reports his 
obeervations in the present communication to the German 
Acetylen Veroin, 


Technically the installations have proved an unqualified 
success. In the erection of some of the earliest, mistakes 
were made in matters of detail, such as the dimensions of 
the distributing mains, &c.; part of these hare had to be 
made good, but others remain, causing the enterprises 
referred to to suffer from over-cspitalisatloii in comparison 
with the installations more lately Isid down. Moreover, 
some of the plants remained the property of the firms 
building them, whose offices were at a distance; and this 
has given rise to a lack ol economy in working, no technical 
supervision being available locally. Much waste of gas has 
occurred by excessive use of water in the generators, for 
10 vols. of water dissolve U of acetylene i and, uulcss 
rigidly controlled, the gas-maker is tempted to wash out 
his apparatus loo copiously, as the process simplifies the 
removal of sludge. Acetylene plants of this character ought 
to be fitted with water-meters. The more recent installations, 
which have been erected more economically, though quite 
soundly, and which belong either to the local authority of 
the village or to a local company, are more successful 
financially j but even here, some have been erected In 
unsuitable districts. 

The author considers that, under German conditions, the 
price of calcium carbide delivered to a village installation 
should not exceed M. 25 per 1D0 kilos., il the gas is to 
compete with other artificial illuuiiimuts. Nevertheless, at 
the present price of M. 28, which appears to bo a fairly 
permanent one, acetylene can lie sold at M. 1.80 perch, id. j 
and in this case the enterprise is self-supporting provided 
about ]5u flames are supplied ior every 1 kiloni. of main. 
When a village is loo scattered to permit this, it is better to 
erect a number of smaller installations each supplying 
a “ block ” or district. 

tinder German conditions, however, if the district be 
more compact than already suggested, there is no illumiuunt 
that can compete with acetylene for the complete service 
of towns containing up to 8,bill) or 10,000 inhabitants 
either as regards lowness of capital expenditure or sim¬ 
plicity in use. Tho experience already gained shows that a 
place of 4,000 or 5,000 inhabitants eau be provided with 
a well-built installation of acetylene for 70,000 murks, which 
includes 8 liilomH. of main, 80 or 100 public lumps complete 
with burners and mantles, 150 meters, supplies to 1,500 
private burners, a holder storing loo eb. iu. of gas, and 
healing apparatus for the plant, hut excludes the cost of the 
ground on which the works are built. A coal gas plant of 
similar size would cost at least 100,000 marks, and an elec¬ 
tricity supply slation 200,000 murks. In summer tirno the 
attendant upon such a plant would only be occupied about one 
hour per day; in winter even he would not liu fully cugaged 
with it. No other artificial illuminant suitable tor small 
towns affords light with so little vitiation of the atmosphere 
as acetylene ; und no other illumiuiint is so safe to the 
consumer. Numerous accidents anil explosions have 
occurred with acetylene, but these have always taken place 
iu connectiou with small apparatus, and they buvu been 
mostly due to carelessness with a nsked light. All the 
explosions which have occurred) have been in or near the 
plant-house; when once the gas lias left the generating 
plant, it maybe considered safer than coal gal, ft r owing 
to its high illuminating power, the pipes and burners are 
so smali that leakage to a dangerous extent is almost 
impossible. 

In the discussion following this paper Caro took exception 
to Vogel's minimum remunerative number of 15b flames 
per kilom., suggesting 50. Caro, however, refers to flames 
in regular nightly use ; Vogel to total burners connected 
with the service.—F. II. L. 

IV.—COLOURING MATTERS, Etc. 

u Nai-htiivlakinf, HrmtocnLoiuiiK : U.S. Customs 
Decision. 

Eng. and Mining J., April 18, 190.1. 

a-Naphtbylamine hydrochloride, produced by treating 
a-nsphthylamine with hydrochloric acid, is not entitled 
to free entry under the provisions of paragraph 524, Act 
of July 24, 1897, as .“naphthyUumne," but is properly 
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Satiable, at the rate of 20 per cent, ad valorem, under the 
provisions of paragraph 15 of said Act, as a “ preparation 
of coal tar.” 

VIII.—GLASS, POTTERY, Etc. 

Lead-Poisoning in Eartbkxware and China Works. 

Return compiled by T. Cochrane, of the Home Office, for 
the House of Commons, April 1,1903. 

The number of lead-poisoning cases has considerably 
decreased during the past four years, the figures for 
earthenware and china works and for all other industries 
under the Factory and Workshops Act being, respectively, 
1699, 240 and 1,001); 1900, 200 and 858 ; 1901, 106 and 
757 1 1902, 87 and 542. The proportion of cases to persons 
employed in earthenware and china works has also de¬ 
creased, the figures being, 1899, 3-9 per cent.; 1900, 3'1 ; 
1901, l - 7; and 1902, 1-4 per cent. The number of 
deaths and the severity of the symptoms among the nou- 
fatal cases also showed a considerable diminution in 1902. 
The proportion of women affected was more than double 
that of men. (See also under ‘‘ New Hooks.”)—A. S. 


cent., while the increase in the production of basio ateel 
was 877,540 tons, or over 24 per cent. 

The production of acid and basio open-hearth steel for 
1901 and 1902 is compared in the foregoing table. 

The total production of open-hearth steel castings in 
1902, included above, amounted to 367,879 gross tons. 
Tho following table gives the production of open-bearth 
steel castings bv the acid and basic processes in 1902, by 
States, in gross tons 


States. 

! Acid. 

Basie. 

Total. 

New England, New York, 



37,041 

find New Jersey. 

33,158 

3,883 

Pennsylvania. 

Ohio, Illinois, and other 

141,385 

11,014 

152,399 

Stales . 

' 80,932 

97,507 

178,439 

Total. 

255,475 

112,404 

357,879 


In 1901 the production of open-hearth steel castings 
amounted to 301,622 tons, of which 94,941 tons were made 
by the basic process, and 206,681 tons by the acid process. 


X—METALLURGY. 

OPEN-HEARTH STEEL PRODUCTION IN 1902. 

| Eng. and Minin;/ J., April 18, 1903. 

The American Iron and Steel Association has received 
from the manufacturers complete statistics of the produc¬ 
tion of open-hearth steel in the United States in 1902. 

The total production of open-hearth steel ingots and 
castings in the United States in 1902, was 5,687,729 gross 
tons, against 4,656,309 tons in 1901, an increase of 
1,031,420 tons, or over 22 per cenl. As compared with 
1898, five years ago, when the production of open-hearth 
steel amounted to 2,230,292 tons, there was an increase in 
1902 of 3,457,437 tons, or over 155 per cent. The following 
able gives the production of open-hearth steel ingots and 
castings, by States, since 1899, in long tons ;— 


States. 

1899. : 

1900. 

1901. 

1902. 

New England. 

New York and New j 

57.124 | 

74,522 

170.870 

179,923 

Jersey. i 

01.4(41 i 

07,301 

82.985 

92,70"* 

Pennsylvania. 

2,393.811 | 

2,099.502 

8.594,703 

4,075.304 

Ohio. 

117,1-58 i 

130,191 

1X4,913 

238X54 

Illinois. i 

240.1X3 1 

285,551 , 

398.522 

■135, MU 

Other Status.. 1 

i 71.279 | 

j 141,008 ; 

224,220 

325,304 

Total. 

1 2,947,310 

| 3.398.135 | 

4,050,3 9 

5,087.729 


In the following table the production by States of both 
acid and basic open-hearth steel in 1902 is given, again in 
long tons;— 


States. 

Basie. 

Acid. 

Total. 

New England. 

. 

110,931 

08,902 

179,923 

New York and Now Jersey . 

! 54.296 

:$8,407 

92,763 

Pennsylvania. 

3.459,702 

915,002 

4,375,304 

Ohio. 

19.1.700 

83,134 

278,854 

Illinois. 

' 384.951 

50,510 

435,401 

Other States. 

| 290,923 

34,441 

325,304 

Total. 

j 4 400,533 

1,191,190 

5,087,729 


The increase in the production of acid steel in 1902, as 
compared with 1901, was 153,880 tons, or almost 15 per 

- I 1901. ; 1901. 1002. ! 1902. 


I I 

Tons. PerCs**. Tons. PerCoi 

Acid. 1.037,31(1 ST 1,191,196 | 20 '!) 

Basio. 3.4183)93 j 77'7 I 4.490,533 j 79'1 

Total . 4,630,809 j JOO O j 5,087,721) j lOOdT 


Mineral Production ok Tennessee. 

Eng. and Mining J., April 4, 1903. 

The following figures have been supplied by the Commis¬ 
sioner of Labour, Statistics, and Mines 

ISanjtes .—In 1902 there were 3,255 short tons (of 
2,000 lb.) of barytes produced. Only one mine was worked 
during the year. There are mines at Cleveland, Sweet¬ 
water, and Madisonville; also at Sinking Springs, in Sevier 
County, and a larger production is expected this year. 

Iron Ore .—The output of iron ore in 1902 included 
300,627 tons of brown hicmntitc aud 288,243 tons of red 
hicmatite; a total of 588,870 long tons (of 2,240 lb.). 

Phosphates .—The total produefion of phosphates in the 
State of Tennessee in 1902 was 454,078 long tons (of 
2,240 lb.). The total value was 1,311,161 dols., an average 
of 2 95 dols. per ton at mines. 

Of the phosphate mined, 347,078 tons came from the 
Mount Pleasant region. Of this, 105,530 tons were 
exported. The average prices realised in this field were 
2'90 dols. per ton for phosphate rock shipped to domestic, 
points, and 3-25 dols. for rock exported. 

Mineral Exports ok Portugal. 

Foreign Office Annual Series, No. 2951, April 1903. 

The quantity and value of the minerals exported from 
Portugal in the years 1902 and 1901 are shown in tho 
following table:— 


Minerals. 

Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 

£ 

Antimony. 

54 

844 

126 

550 

Load... 

1,723 

8,450 

328 

2,040 

193,800 

Conner. 

443,047 

199,170 

489,809 

Iron. 

25.073 

11,520 

21,859 

10,150 

Mnnuanese. 

1,235 

520 

.. 


Not speeillcd. 

878 

5,670 

900 

4,390 

Total. 

•• 

220,674 

•• 

210,930 


Chrome Ore in Thessalt. 

Foreign Office Annual Series, No. 2947. 

His Majesty’s Consul at Volo, in his recent report, states 
that chrome ore and “ verde-antieo ” marble are extracted 
in Thessaly, the latter by a British company. The chrome 
ore is worked aud exported, principally in British bottoms, 
by the Greek owners of the property on which it is found, 
and considerable and increasing consignments are annually 
shipped to the United Kingdom, the Continent, [and 
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America. The quality of thi* Thessalian ore is such as to j 
render it particularly useful to constructors of certain classes 1 
of ovens and furnaces, who employ it for backing and lining 
their productions. 

Brass Ashes : tJ.S. Customs Decision. 

April ), 1903. 

Brass foundry ashes, valuable only for the brass therein 
contained, were decided to be free of duty as scrap brass 
under paragraph 505 of the Tariff Act of 1897, and not 
dutiable at 10 per cent, ad valorem as waste under para¬ 
graph 4G3.— R. W, M. 

XII.—FATS, OILS , Etc. 

Beeswax Production in Madagascar. 

13it. of Trade ./., April 1G, 1903. 

The following particulars relative to the production of 
and trade in beeswax in Madagascar are taken from a report 
by the Governor-General of the island published in La 
Quinzainc Colonialc of March 10. 

The exports of wax iu 1901 amounted to 262,923 kilos., 
valued at 649,730 frs. (25,989/.), as against 217,918 kilos., 
valued at 507,800 frs. (20,312/.), during the preceding year. 

The chief exporting centres are Tamatave, Mananjary, 
Vatonuindry, Farafangann, Majunga, Analalava. Diego- 
Suarez, Vohemar, and Maroantsetra. Hafia, gum-copal, 
and rubber arc also collected by the natives at the same 
time. 

The average price of the wax (per 100 kilos.) at the 


ports of shipment is as follows :— 


Price in 

Port of Shipment: — 

Francs. 

Tmnatuve. 



. 200 

Voile in f»r. 

. 200 

Fort Dauphin. 

. 200 

Maroantsetra. 

.. U5 to 1U0 


XIII. A —PIGMENTS, PAINTS , Etc. 

Mixkual Black : U.S. Customs Decision. 

March 30, 1903. j 

A mineral black, also described as earth colours, which j 
on analysis was shown to be a mixture of carbon black and 
ferruginous mineral matter, was decided ill to be dutiable j 
as a “black made from bone ivory or vegetable substance ” 
at 25 per cent, ad valorem under paragraph 47 of this Tariff j 
Act of 1897. 

The action of the Appraiser, in returning for duty as a 
colour under paragraph 58 at 30 per cent, ad valorem, was 
sustained.—It. W. M. 


XIII. C.—INDIA-RUBBER, Etc. 

Production or Landolphia Kuiiiier in Uganda. 

Bd. of Trade J., April 16, 1903. 

A memorandum on Landolphia rubber and its production 
in Uganda, by Mr. John Mahon, Assistant in the Scientific I 
and Agricultural Department of the Uganda Administration, j 
states that one of the best rubbers in commerce is that 
obtained from a species of Landolphia. As far back as I 
1876 the export of this rubber reached the value of 90,000/. 
from a district in East Africa (Mungoo). All the evidence 
goes to show that Landolphia* of at least four species are 
abundant in tbs forests of the Ugauda Protectorate. In 
South Central Africa, where Landolphia rubber is worked to 
a considerable extent, practically no preparations beyond 
the crude native methods are employed, and the product has 
readily brought from 2s. 6d. to 3s. G d. per lb. in the London 
market. But it is quite clear, owing to the peculiar climatic 
conditions obtaining in Uganda, and a consequently marked 
effect on the growth and physiological character of vegeta¬ 


tion, that to produce a good quality rubber, some trouble 
must be takeu in curing. The uativo’a method of exposing 
a thin layer of rubber latex to atraosphoric action by spread¬ 
ing it on his arms and chest is not a good or suitable one. 
It has been proved by specimens sent home for report by 
the Scientific and Agricultural Department that exporting 
such an article is a mistake, for, although one may obtain 
by this method what appears to be a most suitable-looking 
specimen, vet it is to be remembered that the journey home 
and differences of climate will tell against tho crudely- 
prepared product. Besides, the moans ot preparing a better 
article are so simple that there cun be no question of the 
advisability of adopting them. 

An even more important matter than curing must receive 
the undivided attention of the employer of native rubber 
collectors. It is this:—Iu most of the lake shore forests, 
growing side by side with the Landolphias, is found a huge, 
rank climber, with small, dark green leaves in pairs, and 
frequently hearing trusses of pretty star-shaped yellowish 
llowcrs, with a dark-coloured eye. The fruits, when ripe, 
arc like a piece of slender dead branch, and are closely 
packed with thin seeds, carrying each a silky plume, which, 
like thistle-down, conveys the seed long distances. It is 
a species of Alim. I u the stems, branches, and leaves, 
watery latex abounds. On coagulation this latex proves 
to have no elasticity whatever. The product is not unlike a 
piece of damp asbestos ; even mixed with Landophia latex 
in the proportion of Landolphia two, Alfia one, it praott- 
caliy destroys the elasticity of the Landolphia. It is well 
known that the native frequently tap* this climber, and in 
Mr. Mahon’s opinion it is mainly responsible for the low 
value and bail condition of rubber which has hitherto been 
prepared in Ugauda. 

There is an extensive demand for good rubber. Lan¬ 
dolphia rubber is good. Unfortunately it is one of those 
native products which do not lend themselves to systematic 
cultivation. Therefore, the duration of its existence as a 
commercial product will be determined by the degree of 
energy with which the native product* of Central Africa are 
exploited in the future. There are several fine rubber- 
yielding trees, plantations of which will, one trusts, be 
returning handsome profits to settlers in Central Iropica 
Africa long before the lust Landolphia vino is tapped. Ur 
these Ilevea, the source of para rubber, the standard by 
whicli all rubbers are judged, Castilloa (Central American 
rubber), and E until min (Lagos silk rubber), are thriving 
most favourably in the Botanic Gardens at Entebbe, and it 
is proposed to experiment with these, and other rcputablo 
tree-rubbers, on a fairly considerable scale in order that 
planters may be informed and advised in the future what 
sorts to work with and what to avoid. It is always pos¬ 
sible, too, that in the western portion of the Protectorate a 
rubber-yielding tree may one day be found ; it is feasible to 
assume the Lagos silk-rubber tree may have spread beyond 
tho Congo towards Uganda, for science knows comparatively 
little of the botanical wealth of that fine region. Mean¬ 
time, it is known that the Uganda Protectorate is rich ill 
Landolphia, and its produce is capable of being a source of 
much commercial enterprise for many years to come. It 
only requires to be treated in a common-sense fashion by 
the men working it. To people of business instinct there is 
no need to dwell at length on the folly of killing by negli¬ 
gence an industry which, with ordinary care, can he the 
means of affording a substantial return on the capital 
invested in it for a considerable time. 

XIV.—TANNING ; LEATHER; GLUE , Etc. 

Liquid Alhumin : U.S. Customs Decision. 

March 30, 1903. 

A preparation of the above-named was assessed for duty 
as gelatin not over 10 cents a pound in value, at 2^ cents 
a pound, under paragraph 23 of tho Tariff Act of 1897. 
The importer claimed it to be dutiable at 25 per cent.. d« 
valorem as a chemical compound, under paragraph 8* In 
the absence of any sample or evidence to support the 
importer’s claim, the assessment of duty was sustained* 

~K. W. M* 
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XV.—MANURES, Etc. 

Nitrate Production in Chile. 

U.S. Com. Reps., April 15. 

The annual report of the Nitrate Association contains the 
following statistics of the supply of nitrate from Chile. 

The production in 1902 amounted to 2,982,967,900 lb., 
or 146,131,900 lb. more than in 1901. The exporta¬ 
tion amounted to 3,008,914,000 lb., as compared with 
2,738,522,800 lb. in the previous year. The deliveries 
for_ consumption showed a considerable decrease in the 
period of greatest demand—January to May—as compared 
with the corresponding period in 1901. The total deliveries 
in 1902 amounted to 2,840,084,000 lb., or 293,703,200 lb. 
less than in 1901. The decrease to Kurope and other 
countries was 333,999,800 lb.; to the United States there 
was a gain of 40,200,000 lb. 


The lotal deliveries in each jenr of the quinquennial— 
1898—1902— were :— 

1RP8. 

i,b. 

‘2,7(W,32Z,2IMI 

18W». 


1001. 

im . 

;u 53 . 787.200 

(The visible supplies on December 
under :— 

31, 1902, were as 

On shore... 

Afloat. 

Ll>. 

570,607.400 

1,071.017,000 

Supplies for foreign markets. 

Stocks on the coast. 

1,018,22 M00 

548.400,000 

Total. 

2,100,62 M00 


The smallest number of works io operation in the four 
years was 44 in February, 1899, and the largest was 78 in 
December, 1902. The total of the quotas already assigned 
amounts to 4,041,500,000 lb., and it will soon be necessary 
to take into consideration the quotas for several new works, 
now in oourse of erection. 


A' VI.—SUGAR, STARCH, Etc. 

Sugar Production of Germany. 

Bd. of Trade J., April 23. 

According to statistics published in the Reichsanzciger, 
the quantity of raw sugar produced in Germany during the 
period from 1st August to 31st March last, being the first 
eight months of the 1902-3 sugar campaign, was 1,485,081 
metric tons,* as compared with 1,995,800 tons produced dur¬ 
ing the corresponding period of the previous sugar campaigD. 
The quantity of refined sugar produced increased from 
938,272 metric tons during the period, August to March 
1902, to 976,432 metric tons during the period, August to 
March, 1903. The total sugar output in Germany during 
the period from 1st August 1902 to 31st March 1903, 
reduced to terms of raw sugar, amounted to 1,686,551 metric 
tons. 

X VII— BRE WING, Etc. 

Alcohol ; Congress on , at the 
General Meeting of the Association i>es Chhiistes 

DE SUOHEHIE KT DB DlSTILLKRlK DE FRANCE 

bt des Colonies. 

Bull, de VAtsoc. des Chin, de Suer, et de Dist., 1903, 
20, [9], 943-944. 

Germany produces four million hectolitres of alcohol and 
devotes 1,161,000 to industrial purposes ; Franco produces 
2,656,000 hectolitres, of which only 224)000 are used indus¬ 
trially, so that to reach the same proportion as in Germany 


' * Metric ton ■ 1,000 kilos. = 2,204 lb. avoirdupois. 


(where the consumption of alcohol in beverages is stationary )• 
521,000 hectolitres more than at present would have to he 
denatured. 

The principal object of the Congress was to indicate the 
means to be adopted and the reforms necessary to attain 
this result. The following are the chief recommendations 
to be submitted to tho Agricultural Commission of the 
Chamber of Deputies ; — 

1. Abolition of the large amount of wood spirit now used 
as a denaturing agent aud the adoption of a mixture of 
2 litres of wood spirit bases, 1 litre of excise wood spirit, 
and l litre of benzene per hectolitre of alcobol. This im¬ 
provement would effect a saving of 6 •45 Irs. per hectolitre 
over the present method of denaturing. 

2. Unification of the tariffs for the whole of the com¬ 
panies, and the return, free of charge, of packages used for 
the carriage of denatured alcohols. 

3. That all alcohols considered as raw material of the 
various industries be exempt from duty; that the dena¬ 
turing be suited to the use for which it is intended, and that 

! for alcohols which are to undergo no denaturing there l* 
established supervised factories. 

4. That a special study bo made of the various pharma¬ 
ceutical and perfumery preparations with an alcoholic basis, 
in order to find out the possibility of adapting denatured 
alcohol to the whole or a part of these preparations. 

■ 5. That French manufacturers using denatured alcohol 

as a raw product in their manufacture have the right to 
establish works placed under the supervision of the excise, 
in which this alcohol can enter free of all inland duty. 

—L.J.deW. 

Denaturing Alcohol in Argentina ; Formula 
to KK USED. 

Bd. of Trade J., April 23, 1903. 

In the Boletin Ofirial of Argentina of March 11, a 
decree is published, to come into force three months from 
5th idem, requiring all alcohol intended lor illuminating, 
heating, and preparation of varnish to he denatured by the 
use of the following formula, viz. . — 

Pyridine, 45 per cent. 

! Acetone (commercial), 45 per cent. 

Eucalyptus essence (commercial), 10 percent. 

The alcohol is then denatured by 1111 addition of 1 part 
of the mixture so obtained to 50 parts of alcohol. 

When, however, special systems of illuminating require 
for the best results of their plans the use of certain formula', 
tho National Chemical Office will examine experimentally 
the necessity for the modification of the general formula 
just expressed and will report to the “ Ministerio de 
Hacienda," who will decide. 

XX—FINE CHEMICALS, Etc. 

1 Platinum and Palladium in the Ores of the 
Rambler Mine. 

! 

I Wilbur C. Knight. Eng. and Mining J., April 18, 1903. 

The Company owning the Rambler Mine, 45 miles south¬ 
west of Laramie, Wyoming, experienced considerable 
difficulty in securing payment for the rare metals contained 
I in the matte they produced, owing to the fact that none 
of the copper refiners were extracting them. On this 
! account it was urtanged that a refining test should be 
made upon five car-loads of matte, in order that the 
Compauy might secure the entire contents in precious 
‘ metals. A sample oi this matte on assay gave the following 
, returns;— 


— 

Original. 

Duplicate. 

Gold.. 

Os. per Ton. 
0*45 

7*40 

106 

516 

Oz. per Ton. 
0*40 

7*46 

0*99 

5’26 



Palladium. 
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An inij upon a car sample of ore it also interesting 

- ! Original. I Duplicate. 


I O*. per Ton. 1 Or. per Ton. 


Gold. 1 ol« j 019 

Silver. ! 3 80 I 4*72 

Platinum. ! 0*74 ! OMW 

Palladium. j 1*80 1*1*0 


The platinum values found in the ore at this time do 
not vary materially from the first tests announced. The 
presence of both osmium and iridium has been noted, and ! 
at the present time work is being done upon the slimes 
taken from the refinery, so that ere long more will be j 
known about the occurrence of these rare elements in this i 
ore deposit. 

Essential Oils; Pkodlction of -, in Cypris. 1 

I 

Die Chan. Iud., 1U03, 26, f8]» 195. 

According to the annual report of the Director of Horti¬ 
culture of < vprus, 1,08(i lb. ot' oil of thyme were prepared 
in the year 1901-02, as against 015 lb. in 1900-01, and 
237 lb. in 1899—1900. The plants at present only occur 
in the wild condition, chiefly in woods, but it would I 
probably pay to cultivate them in different parts of the 
islaud. A small quantity of rose oil has been annually 
produced at Milikouri since 1897. New plantations of 
Damascene roses for distillation purposes have been made 
near Prodomos and in the district of Marathasa, notably 
at Pcdoula and Milikouri. The plant from which marjoram 
oil is distilled grows abundantly m the woods in the districts j 
l of Kerynia nud Paphos. Besides the plants from which the ; 
ji three oils mentioned are prepared, the climate of Cyprus is j 
favourable for the cultivation of other plants suitable for 
s , the preparation of essential oils.—A. S. 


patent list. 

N.B.—In these lists, [A.] means "Application for Patent,” and 
[0,8.]," Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) In the oase of 
Complete Specifications Accepted, those ofthe Official Journal* 
In which acceptances of the Complete Specification* are advertised. 
i Complete Specifications thus advertised as accepted are open to 
J inspection at the Patent Office immediately, and to opposition 
I within two months of the said date*. 


1.—PLANT, APPAEATUS, AND MACHINEKY. 

[A.] 8897. Schneider. Extraction apparatus. April20. 

„ 9002. Maggi. Treatment of liquid or solid sub- i 

stances. April 21. 

„ 9078. Meyer (Meyer and Arbuckle). Condensa¬ 

tion or concentration of syrups or similar fluids.* 
April 22. 

„ 9101. Schiide. Drying apparatus.* April 22. 

„ 9144. Treves and Baffegeau. Apparatus for sup¬ 

plying liquids at any desired temperature. 
April 22. 

„ 9182. Bound. Receivers, condensers, Ac., such as 

are used with nitric acid plants, &c. April 23. 

„ 9229. Lapp. Filter-presses.* April 23. 

„ 9308. Glass and Glass. Vacuum drying apparatus. 

April 24. 


[A.] 9S70. Lake (Patterson). Centrifugal separators.* 
April 28. 

„ 9798. Bennerfelt. Centrifugal separating appa¬ 

ratus.* April 30. 

[C.S.] 9307 (1902). Moller. Method of heating sub¬ 
stances in crucibles, Ac. April 29. 

„ 9854 (1902). Boult (Rejst). Filters. April 29. 

„ 10,844 (1902). Herriot. Multiple-effeot apparatus 

for the concentration of liquids. April 29. 

„ 3034 (1903). Herlitschku («<> Lieske). Centri- 

tugal separators. May 6. 

„ 3296 (1903). Bennett and Bennett. Apparatus 

for heating and cooling liquids, &o. April 29. 

11.— FUEL, GAS, AND LIGHT. 

[A.] 9147. llartridge. Manufacture of artificial fuel. 
April 22. 

„ 9155. Grillin. Making and burning fuel, &o. 

April 23. 

., 9156. Grillin. Coking carbonaceous material and 

makiug coke briquettes. April 23. 

„ 9169. Kveritt and liedman. Extraction of tar and 

other impurities from illuminutiug gas. April 23. 

„ 9185. Terry. Fuel. April 23. 

„ 9276. Mcikle. Heating furnaces. April 24. 

„ 9396. Gutknecht. Utilisation of nnbstaneus obtained 

in the purilieation of coal-gas.* April 25. 

„ 9504. Lindcmaun (Korting). Gas producers.* 

April 27. 

„ 9505. Waddell. Manufacture of coal briquettes. 

(U S. Appl, May 17, 1902.)* April 27. 

„ 9605. 1‘allenberg. CokiDg ovens or furnaces.* 

April 28. 

„ 9608. Spiers, and Morgan Crucible Co. Crucible 

furnaces. April 28. 

„ 9689. l)e Alzugaray. Crucible furnaces. April 29. 

„ 9901. McLean and Paterson. Treatment of peat. 

May 1. 

„ 9918. Lyle. Smokeless-fuel briquettes. Muy 1. 

[C.S.] 10,876 (1902). Feld. Obtaining soluble cyanides 
from gas containing cyanogen. May 6. 

„ 11,280 (1902). Scbottmann. Incandescent mantles. 

May 6. 

„ 12,445 (1902). Graham. Regenerative furnaces. 

May 6. 

„ 13,327 (1902). Wills. Furnaces. April 29. 

„ 113 (1903). lligham. Treatment and combustion 

of fuel. May 6. 

,, 536 (1903). Wilcox. Manufacture of coke in 

retort ovens. April 29. 

„ 4164 (1903). I’eters. Producers for semi-water 

gas. April 29. 

Ill,—DE8TBUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM. 

[A.] 9878. Helbing and Passmore. Solidification of 

mineral oils. May 1. 

„ 9879. Helbing and Passmore. Solidification of 

mineral oils. May 1. 

„ 10,004. Heber. Deodorising Russian oil of turpen¬ 

tine, &e., and bensine or petroleum spirit. May 2. 

[C.S.] 13,936 (1902). Fischer. Continuous extraction of 
highly inflammable oils from petroleum, Ac. 
May 6. 

„ 4355 (1903). Justice (Weed). Obtaining volatilo 

products from wood. May 6. 
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IV.—COLOURING MATTERS AND DYESTUFFS. ! 

[A.] 8905, Imray (Meister, Lucius und Brttning). 

Manufacture of dyestuffs of the anthracene i 
series, and materials therefor. April 20. ! 

„ 8598. Imray (Meister, Lucius und Brdning). j 

Manufacture of new cyanine dyestuffs. April 28. 

[C.S.j 11,521 (1902). Imray (Meister, Lucius und 
Brlining). Manufacture of esters of diaikyl- 
rhodamines. May 6. 

,, 5792 (1903). Lake (Oehler). Manufacture of I 

diazo dyestuffs. May 6. 


V.—PBEPARING, BLEACHING, DYEING, 
PBINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 8983. Justice (U.S. Fibre Stopper Co.). Process 
of treating pulp stock.* April 21. 

„ 9017. Cochins. Apparatus for manufacturing 

artificial threads. April 21. 

„ 9532. Muller. ludigo dyeing.* April 28. 

„ 9683. Cipollina. Apparatus for treating cotton.* 

April 28, 

„ 9724. Jardin. Process of bleaching flax, hemp, 

cotton, straw, ramie, &c. April 29. 

„ 9948. Kershaw. Machines for dyeiug and other¬ 

wise treating yarn, &c. May 2. 

„ 10,007. Sharp, and Sharp and Sons. Finishing of 

fabrics. May 2. 

[C.S.] 6645 (1902). Lilienfiold. Vehicles for supplying 
colours to textile materials. April 29. 

„ 94i> 8 (1902). Doull. Treating peat moss to obtain 

fibre. May fi. 

„ 9658 (1902). Calico Printers’ Association and 

Warr. Treating textile fabrics, &c., to render 
them non-inflammable. April 29. 

„ 25,163 (1902). Nasmith. Mercerising cotton rov¬ 

ings and yarns. May 6. 

>, 1 (1903). Caux. Dyeing fibres, yarns, and fabrics. 

May 6. 

„ 5146 (1903). De Pass (Vacuum Dyeing Machine 

Co.). Dyeing machines. April 29. 


VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 27,804 (1902). Mills (Boyeux and Mora). Dyeing 
or colouring marble, calcareous stone, &c., in 
unbaked or baked condition. May 6. 


VII.—ACIDS, ALKALIS, SALTS, Eto. 

[A.] 9024. Doremus. Production of anhydrous alumina.* 
April 21. 

„ 9142. Leslie. Manufacture and purification of 

carbonic acid gas. April 22. 

„ 9182. Round. See under 1. 

„ 9360. Bolle (Chem. Fabr. GtUnau l.andshoff and 

Meyer A.-G.). Production of solid zino hydro¬ 
sulphite difficultly soluble iu water. April 25. 

„ 9412. Oliver and Bevan. Utilisation of lime wuste 

of alkali works. April 25. 

„■ 8453. Hilbert. Manufacture of sulphuric acid.* 

April 27. 

9613. Howard and Hadley. Treatment of spent 
acid from galvanising works. April 28. 


[A.] 9881. Ashcroft. See under XI. 

„ 9953. Batcliffe and Hall. Production of iron oxide 

and magnesium chloride from waste liquor of 
galvanising works and iron liquor in the copper 
recovery process. May 2. 

[C.S.] 2461 (1902). Woltereck. Production of ammonia 
by synthesis. May 6. 

„ 9803 (1902). Wildermann. See under XI. 

„ 10,876 (1902). Feld. See under II. 

„ 11,969 (1902). Harmuth and Zavoda. Apparatus 

for manufacturing sulphuric anhydride. Slay 6. 

„ 13,536 (1902). Castner Kellner Alkali Co., Smith, 

and Baker. Purifying slaked lime, and heating 
and purifying water. May 6. 

„ 16,862 (1902). Parker. Production of phosphorus. 

May 6. 

„ 23,642 (1902). Trenton. Complete purification of 

brine or other saline solutions. May 6. 

„ 4935 (1903). Kldred. Treatment of lime. April 29. 


VIII.—POTTERY, GLASS, AND ENAMELS. 

[C.S.] 12,796 (1902). Johnson (Uoehringer). Manufac¬ 
ture of ceramic or earthenware masses or articles. 
April 29. 

„ 13,643 (1902). Adams. Kilns and muffles for firing 

ceramic ware. May 6. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 8996. Mnclay. Continuous burning Portland cement 
kilns.* April 21. 

„ 9116. Maearthy. Applying enamel and glaze to 

bricks, tiles, &c. April 22. 

„ 9172. Ellison. Apparatus for manufacturing tar 

macadam. April 23. 

„ 9508. Lilienthal. Production of artificial marble. 

April 27. 

„ 9835. Geissler. Manufacture of cement.* April 30. 

„ 9884. Wallis. Hardening artificial stone, &c. 

May 1. 

[C.S.'J 28,679 (1902). I.aidet. Manufacture of artificial 
building materials, &e. (lut. Appl., May 29, 
1902.) May 0. 

„ 3308 (1903). Imray (Carborundum Co.). Manu¬ 

facture of refractory articles, such as bricks and 
crucibles. April 29. 

,, 3630 (1903). Justice (Achesou Co.). Manufacture 

of earthenware products, &c. May 6. 


X.—METALLURGY. 

[A.] 8881. Warne. Precipitation of metal compounds 
from their solutions. April 20. 

„ 8889. Anderson. Steel smelting and heating fur¬ 

naces. April 20. 

„ 9064. Lauer. Production of bronze, &c. April 22. 

„ 9086. Talbot Continuous Steel Process, Ltd., and 

Talbot. Manufacture of steel aud ingot iron. 
April 22. 

„ 9302. Mullier. Decarburisation of iron and steel. 

April 24. 

„ 9387. Wolf. Separation of metals from their ores. 

April 24. 
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[A.] 9346. Otto. Production of iron and ateel by the 
direot reduction of iron orea.* ApriJ 24. 

„ 9380. Gutenaobn. Treating metallic mod to fuee 

the metal contained therein. April 25. 

„ 9479. Hemingway. Extraction of metals from 

sulphide ores of antimony. April 27. 

„ 9715. Sorensen. Soldering aluminium.* April 29. 

„ 9988. Just, and J. J. Metal Syndicate. Manufac¬ 

ture of a metallic alloy. May 2. 

[C.S.] 9300 (1902). Dewar. Manufacture of nickel 
carbonyl, and its treatment for production of 
metallic nickel. April 29. 

12,163 (1902). Abel (Siemens and Halike A.-G.). 
Obtaining homogeneous bodies from vanadium, 
tantalum, or niobium. April 29. 

„ 18,839 (1902). llopkins. Process for obtaining 

sine. April 29. 

14,036 (1902). Bertou. Pulverisation of metals. 
May 6. 

„ 4041 (1903). Talbot and Gredt. Manufacture of 

steel and ingot iron. (lnt. Appl-, Sept. 15, 
1902.) May 6. 

XI,_ELECTRO-CHEMI8TBY AND ELECTRO¬ 

METALLURGY. 

[A.] 8964. Yai. Electric batteries.* April 21. 

„ 9121. Conrad, Voltaio cells. April 22. 

„ 9420. Peto and Cadett. Electrolytes for secondary 

batteries. April 25. 

„ 9571. Fcldkamp. Storage batteries.* April 28. 

„ 9831. Ashcroft. Production of metals of the 

alkali group by electrolysis. April 30. 

[C.S.l 9803 (1902). Wildermann. Electrolytic decom¬ 
position of alkaline salts. April 29. 

„ iu,204 (1902). Hargreaves, Stubbs, and Kearsley. 

Electrodes for use in electrolysis. May 6. 

„ 11,973 (1902). Fischer. Negative plates for accu¬ 

mulators. May 6. 

12,159 (1902). Abel (Siemens and Halsko A.-G.). 
Manufacture of filaments or - the like for electric 
incandescence lamps. April 29. 

„ 3698 (1903). Lilicnfeld. Electrodes for arc 

lamps. May 6. 

XII.—FATS, OILS, AND SOAP. 

[A.] 8954. Finlay. Preparation of soap and other 
commodities liable to evaporation. April 21. 

[C.S.] 14,027 (1902). Scott. Utilisation of waste waters 
1 ' from the digestion of rough tallow. May 6. 

„ 1788 (1903). Loefflcr. Reducing oils or other fatty 

” substances to a dry powder. May 6. 

XIII.—PIGMENTS, PAINTS i RESINS, VARNISHES j 
INDIA-RUBBER, Bio. 

B. — Resins, Varniakes. 

[A.I 8893- Strange, Graham, and Burrell. Manufacture 
of varnishes. April 20. 

9882. Millar. Composition and manufacture of 
linoleum, Ac. May 1. j 

mS.l 12,880 (1902). Warner. Synthetical preparation, 
ofreiioontsubstance*. May*. 


XIV.—TANNING. LEATHER, GLUE, AND SIZE. 

[A.l #415. Haas, Pfestrofl, and Oillon. Method of 
tanning. April 95. 

[C.S.] 10,628 (1902). Jenks, Clowes, and Ifatsohek. 

Material to be used for decolorising and clarify¬ 
ing tannin extracts and other liquids. April 89. 

„ 3485 (1903). Roid. Manufacture of material for 

use os substitute for leather, rubber, wood, Ac. 
May 6. 

XV.—MANURES. 

[A.] 8931. Cross and Dunbar. Combination of organic 
uud inorganic materials for manuring and fertilis¬ 
ing purposes. April 21. 

XVI.—SUGAR, STARCH, GUM, Era 
[A.] 9078. Meyer (Meyer and Arbucklo). See under I. 
[C.S.] 9506 (1902). Besson. Purification and concentra¬ 
tion of saccharine juices and products from sugar 
manufactories. April 29. 

XVII.—BREWING, WINES, SPIRITS, Bio. 

[A.] 9106. Aspiuall. Preparation of wort for brewing 
or distilling purposes. April 22. 


XVIII.—FOODS! SANITATION; WATER 
PURIFICATION, A DISINFECTANTS. 

A. — Foodt. 

[A.] 9615. Baker. Process of treating coffee.* April 28. 
„ 9751. Parsons. Preparation of concentrated goods, 

Ac. April 30. 

B.—Sanitation ; Water Purification. 

[A.] 9452. Scott - Moncrieff. Apparatus for testing 
sewage. April 27. 

„ 9558. Wanklyn and Cooper. Treatment of setvoge. 

April 28. 

C.— Disinfectant!. 

[A.] 9242. Soiffert. Process and apparatus for sterilising 
organic fluids. April 23. 


XIX.—PAPER, PASTEBOARD, Era 

[C.S.] 11,164 (1902). Lcderer. Process of aoetylising 
cellulose and materials containing cellulose. 
April 29. 

„ 17,502 (1902). Thompson (Vereinigte Kunstseide- 

fabr. A.-G.). Manufacture of alkaline solutions 
of viscose. May 6. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 9322 . Mills (Barbier). Manufacture ofsaocharin.* 
April 24. 

„ 9327. Johnson (Koepp). Preparation of oxalates. 

April 24. 

„ 9840. Wideen and Carbon Hydrate Chemical Co. 

Processes for obtaining carbon compounds having 
the general formula C l( ,H„0.* April 24. 

„ 9603. Perkin, Fontana, and Blnmann. Purification 

of turpentine and other iurpenos. April 28. 

[CS.} 8986 (1902). WenghSffer. Mwofcetareofketoac* 
April 29. i v 
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[C.S.] 14,032 (1902). Wohl. Manufacture of acetyl 
chloride. May 6. 

„ 2368 (1908). Bordas. Medicinal compound. 

April 39. 

» 6817 (1903). Crespo. Extraction of saliclne from 

the bark of the red osier. May 6. 

XXL —PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 12,818 (1902). Fry. Non-explosive and non-in¬ 
flammable photographic film. May 6. 


XXH.— EXPLOSIVES, MATCHES, Etc. 

[A.] 8898. Wetter (Westfeliscb-AnhaltischeSprengetoff- 
Akt.-Ges.). Explosives. April 20. 

,. 9091. Engelmann. Explosive in blasting. April 22. 

[C.S.] 9043 (1902). Kscales. Manufacture of explosives 
of high disruptive power. April 29. 

„ 14,585 (1902). Wetter (Westfitlisch - Anhaltische 

Spreugstofl - Akt. - Ges.). Safety explosives or 
blasting compositions. May 6. 


hinted and Published by Bra* and Spotxiiwcods, East Harding Street, London, B.C„ tor the Society of Chemical Industry.—p 7298. 
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Tho following take office in July next Com mi! tee: Capfc. H. C. 
Asplnwnll, Prof. C. P. Chandler, Dr. Wm. McMurtrie, Win. H. 
Nicholls and T. J. Parker. 


Nottingham Section. 

Chairman: L. ArchhnU 
Vice-Chairman: F. Stanley Kipping 
Committee 

S. F. Bur ford. J. M. C. Paton 

F. J. R. Carulla. i A. L. Stern. 

R. M. Caven. S. Trotman. 

H. B Mayfield. G. J. Ward. 

Loxley Meggitt. 1. White. 

J. O’Sullivan. 

lion. Treasurer : S. J. Pentecost. 

Hon. Local Secretary: 

J. T. Wood, 62, Park Road, Nottingham. 

The following take office in July next— Chairman: J. T. Wood. 
Vice-Chairman : 8. F. Burford. Committee : L. Archbutt, F. Stan¬ 
ley Kipping, G. D. Lander. Hon. Secretary : 8. R. Trotman. 


Jbrott teft au ction, 

Chairman: T. L. Patterson. 

Vice-Chairman • D. J. Playfair. 

Committee: 

W.Carrick Anderson. Jas. Hope. 

E. M. Bailey. H. Ingle. 

H. Bumby. D. 8. Jerdan. 

D. B. Dott. W. G. Johnston. 

C. J. Ellis. A. D. Ker. 

Thos. Ewan. J. G. F. Lowson. 

W. Frew. J. McCulloch. 

Jas. Hendrick. 

Hon. Secretary and Treasurer: 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow, 
The following take offloe in July next: — Committee: J. Arnold 
Fleming, G. H. Gemmcll, J. Falconer King, J. S. Macarthur, M. A. 
Parker. 


fcortafctre Benton. 


O. S. Bedford. 

E. A. Brotherton. 
John W. Cobb. 

II. Qrandage. 

U. Ingle. 

A. J. Murphy. 


Chairman : Jus. B. Bedford. 
Vice-Chairman: T. Fairley. 
Committee 


S. O. Bateson. 

0. W. SLMer. 
A. Smithelle. 

A. Turnbull. 

H. A. Watson. 

J. B. Wilkinson. 


Ron. Local Secretary and Treasurer: 

U. B. Procter, The Yorkshire College, Leeds. 
Ron. Auittant Secretary: A. Turnbull. 


Bon. Local Secretary: • 

J. Carter Bell, The CUB, Higher Broughton, Manchester. 

The following tube offloe in July next •.—Chairman: J. Carter 
Bell. Committee: G. 1. Fowler, B. Hart, W. B. Kay, F. Bondder. 

Son. Local Secretary: J. HOhner. 

N.B.—The names in italics are those of members of Commutes who retlrs from their respective offices at the end of the currant session. 


The following talce offloe In July nert '.—Vice-Chairman: Q. XT. 
ffiatter. Committee: T. Fairley, W. M. Gardner, H. E. Procter, 
F. W. Kiohardaon, Geo. Ward, Thorp 'Whitaker. Ron. Local Secre¬ 
tary and Treasurer : A. Turnbull. 
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ANNUAL MEETING, BBADFOBD, 1908. 

AlMDfiBO Proghammk. 

Wednesday, July 15 th. 

10.30 a.m. General Meeting. President’. Address. Mu¬ 
nicipal Technical College. 

1.0 p.m. Luncheon, at Midland Hotel, by invitation of j 
the Local Committee. 

3.0 p.m. Garden Party at “ Ashdown.’’ ApperleyBridge, 

by kind invitation of VV. Edward Ayk y , 

Ksq., J.P. ! 

8.0 p.m. Keocption at the Town HnU by hie Wor.h,,, 

1 the Mayor of Bradford (Aid. David Wade, 

J.P.) and Mrs. Wade. 

Thursday July 16 th. 

Whole Day Excursion : — 

( 1 ) The Works of Messrs. Wm. Fiaon and Co., Burley- 
iu-Wharfedale (Spinning and Mimifacturrag). 
Luncheon at Barley. 

Afternoon visit to Farnloy Hall.Otley, by kind invi¬ 
tation of F. H. Fawkes, Esq., J.P., to inspect Hall 
and Collection of Paintings by J. M. W. Turner, 
It. A. 

Morniny Excursions 

W The Works of Messrs. W. and J. Whitehead Ltd. 
(Combing and Spinning). The Works of Messrs. 
Priestley’s, Ltd. (Manufacturing). 

(3) the Works of Messrs. Jas. Drummond and Sons, 

Ltd. (Combing, Spinning, and Manufacturing). 

(4) The Works of Messrs. John Smith and Sons, Ltd. 

(Combing, Spinuing, and Dyeing). The Works 
of Messrs. H. B. Priestman and Co. (Spinning and 
Manufacturing). The Works of Messrs. A. 
Priestman and Co. (Manufacturing and Finishing). 

(5) The Works of Messrs. Sir Titus Salt, Bart., Sons, 

and Co., Ltd. (Combing, Spinning, Manufacturing, 
and Dyeing). 

(6) The City Conditioning House (Testing of Wool, Tops, 

Yarns, &c.). 

jVote.—Luncheon will be provided : for Excur¬ 
sion 1 at Burley, and for all others at the Midland 
Hotel, Bradford. 


The following has been arranged so that alt After¬ 
noon Parties may participate, with exception of 
Excursion 1:— 

(11) The New City Fire Brigade Station, at 5 p.m. 
(Special turn-out of the Brigade.) 

7 30 p.m. Annual Dinner at the Midland Hotel. President's 

Keception, 7 to 7.30. Ladies are especially 
invited to attend the Dinner. 

Friday, July 17th. 

Pleasure Excursion to Bipon, Studley ltoyal, and Harrogate. 

8 _io p.m. Ladies’ Evening, Midland Hotel. 

10 p.m. Smoking Concert, Midland Hotel. 

A detailed programme, with request form for tickets, 

is issued with this Journal. , 

In accordance with the provisions of Buie 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in italics in the list of Council 
retire from their respective offices at the forthcoming 

Annual Meeting. - 

Sir William Kam.say has been nominated to the omce oi 
President under Buie 8 , Prof. 1*. Phillips Hudson. Mr. E. 
Carey, Mr. W. II. Nichols, and Prof. 11. B. Procter have 
been nominated Vice-Presidents under ltnle 8 s and Mr. 
Ivan Levinstein has been nominated a Vice-President under 

Buie 11. . . 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Council. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries of the Cauadiau and New York 
Sections. 

Extract from Rule 18 " No such nomination shall be 

valid unless it be signed by at least ten Members of the 
Societv who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Offioe, at least one month before the date of the 
Annual General Meeting, to the election to take place at 
which it refers. Nor shall any such nomination be valid if 
the person nominated be ineligible for election under Buie. 
12 or 15. No member shall sign more than one nomination 
form.” 


NEW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council has granted the application of thirty members 
of the Society residing in New South Wale, to be allowed 
to form a section, to be called the Sydney Section of the 
Societv. 


Afternoon Excursions — 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom 

Makers). 

(8) The Works of Messrs. W. H. North and Co., Ltd. 

(Cotton Warp Dyeing. Sizing, and Mercerising - ). 

(9) The Works of Meier*. Ed. Kipley and Son, Ltd. 

(Piece Dyeing and Finishing). 

(10) The Warehouse of Messrs. Law Bussell and Co., 
Ltd. (Dress Goods). 

JVote. —This^ Excursion is specially suitable for 
Ladies. 


CENTENAKY OF JOHN DALTON, 
rhe centenary of the announcement by John Dalton ot 
discovery of the atomic theory was celebrated m 
inchester on May 19 and 20 by the Manchester Literary 
1 Philosophical Society, of which Dalton was president 
,m 1817 until his death in 1844. In connection with this 
»nt, the Victoria University has conferred the honorary 
pee of Doctor of Science on Prof. J. H. Vap t ^° g ’ of 
rlin, and Prof. F. W. Clarke, of Washington, US. A. 


B % 
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COMMUNICATIONS. 

Author* of communication* Mad before the Society, or 
any of it* Local Section*, are requested to take notice that 
under Rule 48 of the Bye-law* the Society haa the right of 
priority of publication for three months of all such paper*. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, BERLIN, JUNE 2-8, 1903. 

List of British Dkuigatks. 

Royal Society. —Dr. W. II. Perkin, F.R.S. ; Dr. J, Emerson 
Reynolds, F.R.S. ; Prof. H. E. Armstrong, F.R.S. ; 
Dr. T. E. Thorpe, C.B., F.R.S. 

British Association for the Advancement of Science .— Sir 
Henry E. Roscoe, F.R.S. i Prof. Jas. Dewar, F.R.S. j 
Prof. R. Meldola, F.R.S. 

Chemical Society of London. —Prof. W. A. Tiiden, F.R.S.; 
Prof. W. H. Perkin, jun., F.R.S.; Prof. Wyndham 1{. 
Dunstan, F.R.S. s Dr. Alexander Scott, F.R.S. 

Royal Institution of Great Britain. —Sir Wm. Crookes, 
F.R.S. j Geo. Matthey, F.R.S. s Dr. L. Mond, F.R.S. 
Institute of Chemistry of Great Britain and Ireland .— 
Prof. J. Millar Thomson, F.R.S. ; George T. Beilby ; 
Dr. J. Lewkowitsch. 

Royal Agricultural Society of Enyland. —Dr. J. Augustus 
Voelcker. 

Iron and Steel Institute. —Wm. Whitwell; R. A. Hadfield; 

J. E. Stead ; Bennett H. Brough. 

Royal Society of Edinburgh. —Prof. Jno. Gibson t Dr. J. B. 
Headman ; Jas. F. Pullar. 

University of Oxford .— J. E. Marsh; P. Brereton Baker; 
W. W. Fisher i P. Elford. 

University of Glasyow. —Prof. Jno. Ferguson ; George T. 
Beilby. 

University College, London.— Sir Wm. Ramsay, K.C.B., 

F.R.S. 

Victoria University. —Dr. A. W. Bone ; Dr. T. L. Bailey; 
Dr. J. B. Cohen. 

Durham College of Science. —Dr. J. W. Swan, F.R.S. ; 
Dr. J. T. Merz; J. W. Spencer; Prof. P. Phillips 
Bedson. 

British Pharmaceutical Conference. —Dr. F. B. Power. 
Municipal School of Technology, Manchester. —Prof. 

W. J. Pope, F.R.S. -, J. Hlibner. 

Institute of Mining and Metallurgy.— Prof. H. Bauerman; 

Dr. T. Kirke Rose ; J. H. Collins; H. L. Sulman. 
Society of Dyers and Colourists. —Dr. E. Knecht, Dr. P. 

Krais; E. Hickson; Walter M. Gardner. 

Royal Photographic Society. —Sir Wm. Abney, K.C.B., 
•F.R.S.; Major-Gen. J. Waterhouse j Prof. lt.Meldola j 

F. R.S.; C. H. Bothamley. 

Society of Arts. —Prof. Jas. Dewar, F.R.S.; Dr. W. H. 
Perkin, F.R.S.; Prof. J. Millar Thomson, F.R.S.; Jos. 

G. Gordon. 

Faraday Society (Electro-Chemists and Electro-Metal¬ 
lurgists'). — Prof. A. K. Huntinffon; Dr. R. A. 
Lehfeldt j Dr. O. J. Steinhart; R. 8. Hutton. 


Society of Public Analysts .—Otto Hehncrt Bertram 
Blount 

Federated Institute of Brewing. —C. O’Sullivan, F.R.S.; 
A. Gordon Salamon. 

Association of Leather Chemists.— Dr. J. Gordon Parker. 
Society of Chemical Industry. —Ivan Levinstein; Dr. L. 
Mond, F.R.S.; Walter F. Reid; Thos. Tyrer. 

List ov Members Attending the Congress. 

Dr. L. Baekeland, George T. Beilby, Dr. J. F. Bottomley, 

H. Brcarley, Dr. Jno. Clark and lady, J. M. Collett, 
L. M. Deane, Dr. E. Divers, H. Ellison, Dr. Thos. Ewan, 
Dr. A. G. Faulds, Jno. S. Ford and lBdy, Walter M. Gardner, 

; Wm. Garrowny, C. A. Goodwin, Dr. Thos. Gray, Oscar 
j Guttmann, R. A. Hadfield, George Haller and lady. Dr. A. 

P. Ilullock, Dr. E. Hart, Prof. W. N. Hartley, E. Grant 
! Hooper, J. Hiibner, R. S. Hutton, Gordon James, J. B. C. 

I Kershaw, Holman Kingdon, Dr. E. Knecht, Ivan Levinstein, 

I Dr. J. Lewkowitsch, J. W. Macdonald, Peter MacEwan 
; and lady, I)r. K. E. Markel, J. E. Marsh, C. H. Martin, 

! Prof. R. Meldola, F. T. Munton, E. K. Musprntt, Max 
1 Muspratt and party, Wm. Pearce, Prof. W. J. Pope, 
Dr. F\ B. Power, Christopher Rawson, Dr. J. B. Headman, 
Walter F. Reid, Sir II. E. Roseoe, E. R. Taylor, Dr. L. 
T. Thorne, Prof. W. A. Tiiden, Max. Tooh, Dr. J. A. 
Voelcker, Alex. Watt and lady, I). T. Williams, T. J. 
Wrampelmeier. 


list of Members ©lectrti 

22nd MAY 1903. 

Allen, A. L., The Hollies, Hough Green, near Widnes, 
Chemist. 

Allen, J. F., 147, Wilbington Road, Whalley Range, 
Manchester, Metallurgist and Chemist. 

Bacon, R. A., 31, West 17th Street, New York City, U.S.A., 
Manufacturing Chemist. 

Ballantyne, W. H., Ill, Hatton Garden, London, E.C., 
Patent Agent’s Assistant. 

i Baltzly, E. B., c/o Acker Process Co., Niagara Falls, N.Y., 
U.S.A., Chemist and Superintendent. 

Cranmer, Ridgeway, 170, West 88th Street, Brooklyn, N.Y., 
U.S.A., Chemist. 

De Blois, W. H., Capelton, P.Q., Canada, Chemist. 

Faxon, W. A., 401, Main Street, Buffalo, N.Y., U.S.A., 
Chemist. 

Feilmann, M. E., The Grammar School, Shaftesbury, Doiset, 
Chemist. 

Georgii, Max, 606, F. Street, N.W., Washington, D.C., 
U.S.A., Patent Attorney. 

Ghose, Anukul, 42, Shambazar Street, Calcutta, India, 
Analyst. 

Gould, Sanford, c/o John Matthews; 333, East 26th Street, 
New York City, U.8.A., Chemist. 

Govern, F. X., 250, Main Street, Owego, Tioga Co., N.Y., 
U.S.A., Manager and Chemist. 

Hirthfield, E., 14, Lancaster Street, Albany, N.Y., U.S.A., 
Chemist. 

Humphreys, A. C., 81, Nassau Street, New York City, 
U.S.A., Engineer. 

Jennings, Henry, 42, Marlowe*, Hem$l Hempstead, Herts, 
I Analyst. 
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Johnson, Horace, Waialua, Oahu, Hawaii, U.S.A., Chemist. 

Leri, Louis E., 267, Elmwood Avenue, Buffalo, N.Y., 
U.8.A., Chemist. 

Hears, James, 11, Gladstone Street, Hartlepool, Analytical 
Chemist. 

Mersereau, G., Columbia University, New York City, 
U.S.A., Chemist. 

Patterson, E. V., University Club, Baltimore, Md., U.S.A., 
Textile Colourist. 

Spielmann, P. E., 21, Cadogan Gardens, London, S.W., 
Chemical Student. 

Stell, S. I'., 25, Henry Street, Keighley, Yorks, Teacher of 
Chemistry. 

Sturrock, (,'apt. G. C., R.A., 1, Kerapsford Gardens, Earl’s 
Court, 8.1V., and Cordite Factory, Wellington, India, 
Assistant Superintendent. 

Thomson, G. 51., 129, Moray Place, W,, Dunedin, N.Z., 
Analyst. 

5 r an Gilder, H. P., Bushkill House, Easton, Pa., U.S.A., 
Analytical Chemist. 

Watson, H. W., Ill, Brudenell Itoad, Hyde Park, Leeds, 
Analytical Chemist. 

White, Ralph, 35, The Cedars, Middlewich Road, North- 
wich. Engineer. 

Willard, C. T., 43, EI ward Street, Worcester, Mass., 
U.S.A., Chemist. 

Williams, S. XL, 269, Springdale Avenue, East Orange, 
N.J., U.S.A., Chemist. 

Wills, J. L., 133, Mid wood Street, Brooklyn, N.Y., U.S.A., 
Technical Chemist. 

XVolf, Jacques, c/o Jacques Wolf and Co., Passaic, N.J., 
U.S.A., Manufacturing Chemist. 

MEMBER OMITTED FROM LIST. 

1897 Peter, Dr. A. H., 205, Third Avenue, New York 
City, U.S.A., Chemist. 


Cbanjp* of attornf*. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Ansdeii, Gerard, l/o London j Sand Hill Cottage, Dinton, 
near Salisbury. 

Breyer, Theodor, l/o Peoria; c/o Warner Sugar Refining 
Co., Waukegan, Ill., U.S.A. 

Brown, Henry, l/o Cannon Brewery; Benskin’s Brewery, 
Watford, Herts. 

Cook, W. Martyn, l/o Highbury; Cecilhurst, Uplands 
Park, Enfield, N. 

Craven, Chas, E.; communications to Oak Villa, Bromley, 
near Leeds. 

Gibb, Tbos., I/o Liverpool; Mount Perry, Queensland, 

Guenther, V., jnn., i/o Canada; Mohawk Portland Cement 
Co., Warner*. N.Y., U.S.A. 


| Hutchinson, E. George, l/o Barnsley; 17, York Terrace, 
Akroydon, Halifax. 

i Jacqu£, Maurice; all communications to “ La Cantabrica,” 
Galdacano, c/a Bilbao, Spain. 

Jonker, H., Cm., l/o Persia; Nieuwe Binneweg 840 B» 
Rotterdam, Holland. 

Lander, G. D.; all communications to University College, 
Nottingham. 

Laurence, Jas., l/o Paulsboro’; 903, Wall Street, Jopliil 
Mo., U.S.A. 

Little, Jno. G., l/o Coquimbo ; retain Journals. 

Lloyd, T. II., l/o Dinas ; c/o Quibell Bros., Ltd., Newark. 

Loudon, Arch. M., l/o New York City; Cold Spring, N.Y., 
U.S.A. 

Macintire, B. Gould, l/o Boston; P.O. Box 365, Rumford 
Falls, Msine, U.S.A, 

! Xlutcr, Dr. Jno., l/o The Chatelet; Winchester House, 

■ Horlcy, Surrey. 

Ramsay, Sir Wm., l/o Arundel Gardens j 19, Chester Terrace, 
London, N.W. 

i 

Rollin, Chas., l/o Newcastle ; Hylton, East Jarrow-on-Tyne. 

Schoiewind, Dr. F„ l/o Broadway ; e/o United Coke and Gas 

I Co., 17, Battery Place, New York City, U.S.A. 

! Talati, It. E., l/o Bombay; Tirvetteyoor, near Madras 
(Chingulput), India. 

Watson, Jno.; all communications e/o City and Suburban 

i G.M. Co., Box 1026, Johannesburg, Transvaal. 

Williams, W. J., l/o Bridge Street; 5004, Franklin Street, 

I Fraukford, Philadelphia, Pa., U.S.A. 

Yates, ltobt., l/o Southwark ; 52, The Avenue, Beckenham, 
Kent. 

Sratb*. 

Ostlere, Edward, Messrs Berry, Ostlere, and Co., Kirkcaldy, 

N.B. 

lleddrop, Jos., Sound Manor, near Nantwich. May 12, 

i 

i ...... . . ., 

! 

i 

Kbcrpool ^rctfon. 


Heeling held at UnivertUy College, on Wedneiday, 
April 29fk, 1903. 

Mil. FRANK TATK IN TBS CHAIR. 


SOLID HYPOCHLORITE OF SODA. 

BY MAX MC8PRATT. 

In 1898 Mr. Shrapnell Smith and the author presented 
a paper on hypochlorite of soda solutions (this Journal, 
1898, XVII., 1096), and announced the production of 
crystals of hypochlorite of soda containing 40 per cent, of 
sodium hypochlorite, and about 55 per cent, of water. The 
ultimate commercial possibilities were considerable, and 
work has been continued upon the product with a view to 
making it a commercial article. Amongst many purely 
technical difficulties, which are being gradually surmounted, 
a physical difficulty threatened to make further work useless 
from a commercial standpoint. This difficulty was that at 
the comparatively low temperature of 65°—70° 7. the 
crystals dissolved tn their own water of ciystallisation to a 
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slushy mass, which, in accordance with the properties of 
high strength solutions of hypochlorite of soda, decom¬ 
posed with great speed. As this property would have once 
and for all made the product commercially valueless, 
attention was directed to the raising of this melting or 
dissolving point. 

The first idea was to mix the crystals with a calcined 
soda salt, such as salt cake or soda ash. It was hoped that 
this would act as an absorbent of the water of crystallisa¬ 
tion, and prevent the solution of the hypochlorite in this 
water, thus in effect raising the melting point. This ex¬ 
pectation was certainly realised, but to so small an extent 
that a rise of only about 5° F. in the melting point resulted, 
and at that point a mixed mass of slush and solid resulted, 
the hypochlorite portion of which rapidly decomposed. 
Admixture with Kicselguhr was next tried; as far as the 
melting point was concerned, this was thoroughly success¬ 
ful, but the hypochlorite apparently acted in a similar way 
to a dried up solution of hypochlorite, and was decomposed 
into chlorate. 

The only course left was the removal of a portion of the 
water of crystallisation, and this has been successful. 
Needless to say there are considerable difficulties in doing 
this on a technical scale as no heat must be used, but by the 
use of vacuum and a ourrent of dry air, it has been possible 
to make a powdery hypochlorite of soda containing from 
40—fiO per cent, of available chlorine, which is not ex¬ 
tremely hygroseopio (as the crystals are) has a melting 
point well over 110° F., and, as far as can be judged, does 
not decompose much more rapidly than bleaching powder. 

It is not unreasonable to suppose that if this product can 
be placed on the market at a reasonable figure it will have 
a great future both for bleaching and disinfecting, whilst it 
has considerable pharmaceutical possibilities. 

I am indebted to Dr. J. H. Shores, Dr. J. T. Conroy, and 
Mr. 0. Heslop for all the reoent work on this subject. 


lontion gwtfoiL 


Meeting held at Burlington House, on Monday, 
Mag 4th, 1908. 


MR, WALTER F. REID IN TIIB CHAIR. 


PROBLEMS IN THE FAT INDUSTRY. 

BT DR. J. LEWKOWITSCH. 

The industry which will occupy our attention to night, 
dates hack to the remotest times of our history, and it may 
truly be said that the fat industry is as old as the human 
race itself. The cave-dweller who first collected the fat 
dripping off the deer on the roasting spit may be considered 
the first manufacturer, just like tho first woman who ex¬ 
pressed the olive fruit packed into sacking, by heaping 
stones on them, may he considered the forerunner of 
Bramah, the inventor of the hydraulic press. There is a 
long interval after this early dawn of our industry, until we 
hear of the invention of soapmaking, ascribed by Pliny to 
the Teutons, and perhaps an equally long interval, if 
measured by the rapid strides made in the development of 
arts and industries, until Chevteul laid the truly scientific 
foundation of our industry by establishing the chemical 
constitution of fats. From his labours originated that 
brilliant series of researches, discoveries, and inventions 
which made the first half of the last century so memorable 
in the annals of the fat industry. 

After so prolific a production of new ideas and new 
processes, there naturally followed a pwriod of comparative 
rest. Both industry and science required time to digest the 
manifold problems placed before them, and the following 
years were mainly occupied with the quiet working out of 
details in the industrial workshop, as well as in the chemical 


laboratory. As in all the older industries, the practical 
man had run ahead of tho scientist, and theory had to follow 
slowly, and explain what tha inventor had accomplished. 

This happy collaboration of practice and theory has 
helped to consolidate the scientific basis on which the 
industrial progress was established. We may well say that 
the fat industry has, nowadays, reached so high a state of 
development that it may fairly claim to rank with those 
chemical industries which have sprung, as it were, from the 
chemical laboratory during the last five or six decades. 

As regards its commercial extent, the fat industry 
certainly ranks as a most important one. A careful estimate 
I have made, based on our imports and exports of the 
fatty materials, shows that over 50,000,0001. per anDum, 
or about 1,000,0001. per week, are changing hands in this 
country alone. These figures give an idea of the enormous 
capital that is invested in the industry. 

At the present moment, a fresh wave of inventive activity 
appears to be approaching us, and I therefore considered 
this a fitting time to take stock of our present position, and 
to point out, as far as 1 am able, what problems are awaiting 
solution at the present moment. 

Raw Materials .—The raw materials are supplied by 
nature in the shape of animal and vegetable fats and oils. 
Hence, synthetical preparation has not yet acquired any 
practical importance. Should the raw materials become 
scarce, it will be time to seriously attack the problem of 
producing the glycerides artificially. Even at present there 
is no difficulty in preparing glycerides from glycerine and 
fatty acids. The total synthesis of glycerol is possible to¬ 
day. For the production of the higher fatty acids (stearic, 
palmitic, and oleic), we shall have to look to the immense 
quantities of hydrocarbons stored up in petroleum. The 
problem consists in tho conversion of the C Hj group of the 
hydrocarbons, boiling in the neighbourhood of 300° C. into 
the COOH group. Hitherto, this problem appeared to be a 
hopeless one, and the great prize stated to have been offered 
by the Standard Oil Company is still unclaimed. But 
quite recently, some promising attempts appear to have 
been made by the application of Grignavd’s reaction (con¬ 
version of hydrocarbons by means of metallic magnesium 
into metallo-organic compounds, and the subsequent treat¬ 
ment thereof with carbonic acid). This has led Zelinsky 
(this Journal, 1903, 149) to the synthesis of acids contain¬ 
ing up to 10 carbon atoms, and although we must remember 
that a number of chemical reactions seem to point to a 
break in the regularity of the behaviour to reagents as we 
ascend in the series beyond 10 carbon atoms, nevertheless, 
a breaoh appears to have been made in a hitherto 
impenetrable enclosure. 

However, nature’s supply of fats and fatty oils has 
hitherto been so bountiful, that there is no reason to expect 
any shortage in the near future. The question of raw 
material is, therefore, more an economic one, than a purely 
technical question. The high prices ruling lately in the fat 
and oil market are bound to draw our attention to the 
many untapped sources of supply. 

The chief raw material for the candle and soap industry— 
tallow—became very scarce during the last few years 
and reached extraordinarily high prices, in consequence 
of the old sources having failed to respond to the demand. 
Russia has ceased to he a tallow exporting country and is 
forced to satisfy its own increased demands by drawing 
upon the world’s supply. North America is unable to 
spare the raw material it used to send to this country, 
whilst Australia, in consequence of the drought during the 
last eight or nine years, has bad to reduce her export* to 
a very serious extent. We shall have to look in future to 
South Africa, which promises to become a great cattle¬ 
raising centre. 

The demand for fats having high melting points ean, at 
present, only be met by opening up still unexploited tract* 
of tropical countries. The supply of palm oil which could be 
obtained from West Africa ia stated to be almost inex¬ 
haustible. All that seems to he required i* to overcome the 
indolence of the natives, and to educate them to the point of 
having wants for which work will supply the means of satis¬ 
faction. It it true that increased quantities of palm oil 
have been brought into the market during the last two years, 
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but hitherto it ha* always happened that with the higher 
prioee *o mneh lea* has been brought down to the coatt. 

Other countries should also be able to send large supplies 
of vegetable fats, and it it only necessary to point to India 
aod Brazil, and the Sunda and South Sea Islands, to hold 
out a prospect of large quantities of fats, which are bound 
to reach the European markets with improved conditions of 
communication, both by land and sea. Similarly. China and 
Japan should supply in a much increased ratio oleaginous 
fruits and seeds. Efforts in that direction are bound to be 
stimulated, as has been done already, by tbe erection of oil 
mills in the larger ports of the Far East. 

The processes of producing the raw materials, namely, 
the rendering of animal tisanes, and the expression or 
extraction ot oleaginous seeds, seem to have reached a 
state of perfection, which hardly calls for any revolutionary 
discovery. At present it appears to be a matter of working 
out details. But the introduction of new oleagiuous seeds 
may necessitate exercise of the inventive faculty of the 
maker of oil-mill plant, inasmuch as new seeds or fruits J 
brought within the purview of thelmanufacturer may require 
new machinery for the preparation of the fruits or seeds for 
the subsequent processes of expression or extraction. In 
order to give an example, I show safflower seed, immense 
quantities of which can bo had in India. Tbe husks 
form about til) per cent.—practically valueless matter. 
Even if suitable machinery were fouud for breaking the 
whole mass of seeds into pulp, which could be expressed in 
the usual manner, the resulting cakes would possess very 
little value. The problem here is to construct proper 
decorticating machinery which would lay hare iho 10 per 
cent, of kernels nntl winnow off tho husks. I may say that 
this problem has been before ine for the last two j ears, aud 
I now hope that I shall soot, have a machine erected which 
will do the work satisfactorily. 

It will be convenient to classify the several industries 
which deal with the raw materials under the following three 
beads; — 

I. Industries having for their object the refining of fata 
and oils. 

II. Industries in which the glyceride, undergo a chemical 
change, but are not saponified. 

111. Industries based on the saponification of fats and 
oils. 

I. The object of refining is, of course, the removal of 
certain objectionable foreign matters. The nature and 
degree of refining must depend on the purposes for which 
the fats and oils sre intended; hence, a great variety of 
methods are in vogue. 

If the fats and oils are to serv? as food, we must rely 
chiefly on physical methods. The employment of chemicals 
involving the use of acids must be altogether excluded, as 
they impart an objectionable flavour which would render 
the products useless for edible purposes. Treatment with 
alkalis in one form or another can only be resorted to in a 
very moderate degree, as, for instance, in the refining of 
cottonseed oil for the table. 

The physical methods consist chiefly in Altering, with a 
view to brightening the oils by removing adhering moisture 
and suspended matter of an albuminoid character, and if 
colouring matter is to be eliminated at the same time, in 
treating with either charcoal or fuller’s earth. The Utter 
process is, of course, followed by filtration, in order to get ! 
rid of the charcoal or fuller's earth, which absorb and 
retain the colouring matters. 

Since text book information on edible fats and oils is but , 
very scanty, I may perhaps be allowed to dwell a little 
longer on this subject, all the more so, as, in my opinion, 
the industry of edible fats and oils is ooly in its infancy. ; 

Tbe prejudice against fats snd oils manufactured in 
works is gradually disappearing in the same manner as, 
e.g., home-made jam is being replaced by jam manufactured 
ou a large scale i even the names “ butter substitute," “ Urd 
substitute,” &c., are losing the meaning which seemed to 
underlie these words in the mind of the general public. 

It is convenient to snbdivide the edible products into 
two Urge classes, according to their consistency i—firstly, 
edible fats; and secondly edible oils. 


1 With regard to edible fats, I suggest the following sub- 
i division, whieh explains itself: (a) butter substitutes j (b) 
Urd substitutes j (c) chocolate fats. 

The foremost problem in the refining of the raw materials 
! suitable for food purposes it tbe almost complete removal 
| of free fittty acids, and of the objectionable product* which 
| seem to follow in the wake of tbe onoe formed fatty adds, 
namely, those substances which impart to the faU and oils 
wbitt we comprise under the term rancidity. We have as 
yet no chemical test for determining whether a fat is rancid 
or not, nor are we able to determine the degree of rancidity, 
taste and smell being the best aud most commonly applied 
reagents. On a small scalo we are able to preserve fat* 
and oils indefinitely by suitable treatment, hut there is 
room for a technical procesa easily applicable to Urge 
quantities, such as are required in commerce. It is well 
known that palm oil, for instance, is largely consumed at 
tbe West Coast of Africa, and uaed by Europeans there for 
frying steaks, &c. Yet employment for edible purposes in 
i he countries to which palm oil is exported is out of the 
question, as it arrives in a high state of both acidity ami 
rancidity. A simple process for so treating palm oil in its 
place of origin, that it could be shipped and sold in Europe 
or India as an edible fat is a great desideratum. 

As regards butler substitutes, there is little chemistry 
applied beyond testing the original fats and oils which enter 
the churn. The progress that must he looked for consists 
rather in the improvement of machinery. This machinery 
is already in a fairly satisfactory stutc, and modern works 
sre so well fit'ed up that handling of the material, in tbe 
true sense of the wont, is altogether unnecessary. Tho 
efforts of the margarine manufacturer tend to make hts 
product as similar as possible to butter, and these lautUble 
efforts deserve the chemist’s full support, so long as the 
pioducts are not divertel to fraudulent uses. On the 
contiuent the tendency to pro luce such similarity has led to 
a number of curious patents, having for their object tho 
addition of substances which will impart to the margarine 
the property of frothing and browning like butter ou beat¬ 
ing. In this country, this has been reached by simpler 
means, namely, by increasing the amount of milk with 
which the fatty materials are churned. The latest outcome 
of inventiveness, namely, to add to margarine the volatile 
acids from genuine butter, seems a very doubtful improve¬ 
ment, for this process ouly too plainly suggests fraudulent 
| application, inasmuch as it would appear that the volatile 
i acids may not only be used to improve the taste, but also 
to mislead tho public analyst. 

A butter substitute made from coconnut oil or palmnut 
oil had originally obtained a market in ludia, where 
religious prejudice forbids the native population to consume 
beef fat or hog fat. Latterly such " vegetable butter” has, 
under a variety of fancy mimes, found extensive use at 
home in confectionery, and, it must lie feared, is also finding 
a growing outlet in the adulteration of cows’ batter. 

The manufacture of I'tnl substitute* Is in many respects 
related to that of butter substitutes, although it is much 
simpler, inasmuch as the product consists of pure 
glycerides. In the infancy of tho industry, the manufac¬ 
turer of lard substitutes sailed more closely to the wind than 
the margarine manufacturer. The halcyon times for tbe 
maker of artificial lard, when he could sell under names 
like “ refined lard,” &c., products which frequently con¬ 
tained no lard whatever, have pussed. His efforts are now 
directed to the object of to rendering the fat contsined in 
the various parts of the hog that almost each particle of fat 
maybe termed lard anti used as such. The " compound¬ 
ing” by means of admixture of suitable fats to lard has 
developed into a tug of war between the works chemist and 
the public analyst. Since tbe former is generally a couple 
of years ahead of his confrere, the “ compounding ” offers a 
series of problems which ever renew themselves when the 
practices of the former are detected by the latter. 

The demand for cacao butter has so largely increased 
that tbe supply of the genuine material is insufficient. 
Hence, there is an urgent demand for a substitute— 
chocolate fat —which must possess, as a first consideration, 
a high melting-point, say about 34“ 0. This problem has 
not yet been satisfactorily solved. Animal fate, such a* 
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tallow, are unsuitable, for at present the tallow cannot be 
so completely refined that no unpleasant taste would be 
imparted to the ohocolate, especially if the latter has to be 
stored for some time. We must, therefore, look to 
vegetable fats. Coeoanut oil and palm-nut oil are hitherto 
exclusively used. The oils are allowed to crystalise; the 
softer part, the oleine, is removed, and the crystals, 
'■ stearine,” are pressed until the melting-point is deemed 
satisfactory. In consequence of the costliness of the 
operation, the pressing is not, as a rule, carried far 
enough, and hence, commercial cacao-butter substitutes do 
not exceed a melting-point of 29°—30° C. The drawback 
which the employment of this material entails, is apparent 
in the large amount of chocolate on the market which 
melts in the pocket or in the hand. Another drawback is 
that coeoanut or palmnnt oil undergoes, after some time, 
hydrolysis, when its usual concomitant, rancidity, makes 
its appearance. There have not been wanting efforts to 
raise the melting-point of the coeoanut and palmnut oil 
“ steariuos,” in their turn, by adulterating them. Mineral 
waxes, which have been proposed, should be excluded, as 
being indigestible. Japan wax is stated to have been used 
as an adulterant, but in my opinion Japan wax is not a 
suitable “ stiffener.” The solution of the problem will be 
found, I should fancy, in the introduction of one of the 
tropical hard fats which can be refined with ease. 

In the preparation of edible oils, or salad oils, the 
absence of free fatty acids is, of course, of the same 
importance as in the case of edible fats. An additional 
requisite is that they should not congeal at temperatures 
near the freezing-point. Olive oil practically fulfils this 
demand. In the case of cotton-seed oil, it is not difficult 
to remove the “ stearine ” which begins to separate out at 
about 10° C. The large quantities of “ winter ” oil in the 
market for edible purposes show that this manufacturing 
process is practised largely. An unsolved problem under 
this head is to remove the “ stearine ” from arachis oil. I 
may say that I have spent considerable time on this matter, 
but I have not yet been able to attain my object. The 
"stearine,” in consequence of the arachin it contains, 
separates out at a low temperature as a gelatinous muss. 
Crystals are formed with very great difficulty, and even 
when obtained once, the very slight rise of temperature 
caused by handling the material suffices to either melt the 
crystallised moss, or to convert it again into a gelatinous 
form, which it is impossible to filter off. As arachis oil is 
undoubtedly a finely flavoured table oil, simulating olive 
oil in that respect, I recommend this problem as one which 
should not be difficult to solve if sufficient time be devoted 
to it 

It g03s without saying that the fats and oils which enter 
into the manufacture of edible fats and oils must be 
perfectly odourless. The deodourising of oils constitutes 
one of the most promising problems if viewed from the 
commercial side. The enormous stores of fish oils, including 
the blubber oils, still await the coming of the chemist who 
can deprive them of their objectionable fishy smell and 
taste, and prepare them for those edible purposes for which 
they otherwise seem to be so eminently suitable. 

I am afraid the solution of this problem still lies in the 
dim future, for, hitherto, all attempts to render these oils 
perfectly odourless have failed. I lay stress on the word 
perfectly, as I may say that I have succeeded in depriving 
Jow-clhss fish oils to tbe greatest extent of their offensive 
smell, so that they can be used for technical purposes. 
But the origin of the oils still reveals itself unmistakably 
by the remaining faint fishy smell. Fitful efforts of 
individuals will hardly lead to success. Countries whose 
industries are largely affected, like Norway, Newfound¬ 
land, Canada, and Japan, should not leave the matter to 
individuals, but should endow properly-fitted laboratories 
for systematic research | for by sustained work the solution 
of this problem should be accomplished. 

Processes involving the decolourising and bleaching of 
fats and oils are well understood and JfMely practised. Of 
course, it cannot be expected that a bleaching process, 
which is suitable for one fat or oil can be straightway 
applied, with equal suooess, to any other fat or oil, or even 
to one to which it stands in organic relationship. Bach 


individual fat or oil requires special investigation as regards 
the employment of suitable chemicsls, and the temperature 
at which they should be applied, besides a number of other 
conditions on which success depends. The object of 
bleaching is not only to remove colouring matter for the 
time being, but to remove it so efficiently that the colour, 
or even a darker shade, does not “ revert ” some time after 
the fat or oil has been bleached. Patents claiming to effect 
j this objoct appear annually in great numbers, and disappear 
again when it has been shown that the colouring matter 
! does “ revert ” to a larger or smaller extent, after the 
material has been converted into soap, in the case of soap- 
making stock. Thus, one of the simplest and most 
frequently practised processes, that of bleaching tallow, 

1 does not produce soaps as good in colour as those made 
from the freshly-rendered tallow. Further, the bleaching 
; of bone fat has not even reached so satisfactory a state as 
that of bleaching tallow. Not only must each kind of fat 
or oil be considered a special problem, but frequently even 
different varieties of one of the same fat or oil cause the 
same difficulties as would a new individual. To mention an 
example, the bleaching of the softer kinds of palm oil, 
such as Lagos or Old Calabar, offers very little difficulty, 
and even a novice in the soap-works is able to carry out 
the process successfully. But the hardest kinds of palm 
oil, such as Congo oil, have hitherto withstood all attempts 
to bleach them, and I strongly recommend this problem to 
the attention of the ambitious technologist. 

I have said enough to show that the refining of fats and 
oils offers very great scope for the exercise of the inventive 
faculty, especially so since powerful bleaching agents such 
as ozone, peroxides, persulphates, and even percarbonates 
are within easy reach of the experimenter. 

It. Still greater promise of success to an inventor seems 
to he offered by the second class of industries, namely, 
those in which the glycerides undergo a more or less pro¬ 
nounced chemical change without, however, being broken 
up into their constituents, viz., fatty acids and glycerine. 
For most of the processes carried out in the industries that 
fall under this head are but incompletely understood, and 
really important progress can only be expected after gaining 
a better theoretical insight into the reactions which underlie 
the changes the fats and oils undergo. 

I mention in the first iustance the industry of blown oils. 
The question, “ what is the chemical nature of blown oil ? ” 
cannot be answered to the satisfaction of the scientific 
enquirer. We know, as the name implies, that the oils are 
obtained by blowing air into them, but tbe actual change 
the molecule undergoes is, as yet, unknown. The oils 
become specifically heavier, and oxygen has undoubtedly 
been absorbed, bat in what form can only be surmised. It 
is likely that hydroxyl groups have been formed, and the 
rise in the acetyl value of the oil seems to favour this view. 
Some of the acids have been converted into what I ventured 
to term “ oxidised acids,” their most characteristic property 
being insolubility in petroleum ether. Hut as these oxidised 
acids also possess a high acetyl value, it is difficult to decide in 
i favour of either explanation. Possibly both views will have 
to be admitted. Moreover, some of the acids may have been 
broken up into acids of lower molecular weight, as instanced 
by the rise in the saponification value. Sinee all these 
changes are taking place simultaneously, the problem 
would appear to he aa analytical one in the first instance. 
Once this is solved, the problem of how to find extended 
application for these oils will become easier to attack. 
Patient research is required here, for, up till now, so little 
has been done in this direction that it is even a moot point 
whether the blown oils are really as efficient lubrioants as 
j they have been heralded, when they were ushered into the 
market with a great flourish of advertisement. If the 
chemical change cau be so controlled that hydroxylated 
groups only are formed, we would be able to produce 
castor oil artificially. At present, the price of castor oil is 
| comparatively low, but the moment we are able to tarn its 
exceptional qualities to extended use, a demand may spring 
j up which may render the artificial production a more 
j pressing problem. 

Equally little is known of the chemioal change taking 
plaoe in the preparation of boiled oil and its cogeners. 

' Notwithstanding the enormous extent to which the industry 
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of boiled oik and their offspring hss attained, it has very 
largely remained a Italy empirical ladattry, much u it waa 
handed over to ua by ita inventor, the celebrated Dutch 
painter, van Eyck. We know that when an oil like tfuaeed 
oil is exposed to the atmosphere it absorbs oxygen, taking 
up in the course of a few days as much as 80 per oeot., and 
drying to an elastic skin. What the ultimate product is, 
we are still unable to say with certainty. We further know 
that the time required for drying oan be considerably | 
shortened by mixing metallic salts or oxides, such as white 
lead and ainc oxide, with the oil. The time required for 
drying can be further shortened by treating the oil ^ with 
certain oxides or peroxides whilst heating it at a higher 
temperature, say 220°—250° C., or as the technical term 
runs, bv “ boiling ” the oil. Wbat change the oil has 
undergone by this somewhat severe treatment wo are as 
yet unable to say. It was assumed for a time that the oil 
became oxidised, the glycerine being attacked in the first 
instance j hut analysis has shown that this is wrong, since 
boiled oil retains almost its entire quantity of glycerine. 
Moreover, practice has proved that the glycerine is neces¬ 
sary in the boiled oil, for attempts to prepare boiled oils 
from the fatty acids only, have led to useless products. 
Equally unfounded is, therefore, the suggested explanation 
that the oxides act as hydrogen carriers during the “ boiling.” 
The process of “ boiling ” does not consist in the oxidation 
of oil, caused by the absorption of oxygen, as ,ve are able 
to show by analysis that oxidation cannot have taken place 
to any great extent. In confirmation of this we tlnd that 
the amount of oxidised acids is not considerable. Nor is 
the decrease io the iodine value, which we ean also regard 
as a measure of the oxygen absorption, very pronounced. 
Moreover, we have well drying boiled oils possessing very 
high iodine numbers. In the investigation of an ozone 
process, 1 have even noticed that the iodine values of the 
treated oils, which have acquired alt the properties of 
“ boiled ” oils, were very little lower than those of the 
original oils. Nor is a high temperature required for the 
preparation of boiled oils, as wo are able to obtain an oil 
having the property of boiled oil by oarefully grinding 
linseed oil in the cold with manganese borate; and since 
liquid driers havo been introduced, much lower tempera¬ 
tures have been found sufficient for the preparation of these 
oils on a large scale. In fact, all that seems necessary is to 
dissolve the liquid driers in linseed oil at a temperature of 
120°—150° C. Opinions still differ as to whether the oila 
prepared at these temperatures by means of liquid driers 
are as good as those produced by the old process j but 
there is certainly no doubt that the oils prepared in the 
cold—or, as the Americans term it, ‘‘boiled through the 
bung-hole”—are inferior in quality. .Now, if a mere dis¬ 
solving of the drier in the oil is all that is required, then no 
important chemical change can hare taken place. Yet 
Behner and Mitchell have shown that a very distinct 
difference exists between linseed oil and a specimen of 
boiled oil they examined, inasmuch as the latter gave no 
insoluble hexabrotnides. In their case the “ boiling ” of 
the sample must have been carried very far, as two samples 
of “ pale boiled” and “double boiled” linseed made on a 
large scale yielded, in my laboratory, 20-97 percent, and 
18-05 per cent, of hexabromides respectively, whereas the 
linseed oil from which it was made gave 24-15 per cent, of 
hexabromides. It remains to be teen whether the boiled 
oils prepared hv means of liquid driers show a similar 
decrease, or any.* 

This much appears to be certain, that a complete solution 
of the drier is required, and it is most likely that in the 
older process the dissolving of the drier was effected in the 
wry process of boiling, through the lead oxide saponifying 
a portion of the oil, as evidenced by the escape of a small 
quantity of acrolein daring the boiling of the oil. 

The chemical change which takes place when linseed oil 
dries to an elastic skin is, as stated before, unknown. In 
the boiled oils, the drying goes on at an accelerated pace, 
favoured by the incipient oxidation which has been induced 
by boiling in the old sense of the process, or by adding 
liquid driers which seem to act as oxygen carriers. In the 
light of modern views, this would appear to lead to the 

* This subject Is now under Investigation In my laboratory. 
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explanation that the driets act as catalysts, inasmuch as a 
small quantity only is required to accelerate the oxidation. 

Here lies a wide field open for investigation, for it osti- 
not be expected that full use of the eurtous properties of 
drying oils can be made before the chemistry of the ohange 
is fairly understood. Nor until then can we hope to bring 
into full practical use all those drying oils that seem to be 
destined to become substitutes of linseed oil, the drying nil 
j par excellence. To name oue or two such oils, 1 may refer 
again to safflower oil, and also to candle-nut oil, both of 
whioh I have investigated in this respect. An insight into 
the chemical change which underlies the preparation of 
boiled oils should go far to stop that annual crop of patents 
and secret processes which make use of the oxygen ab¬ 
sorption property of certain resins in order to supplant the 
drying oil, by more nr less worthless concociious of oil and 
resin. 

It is uncertain, at any rate unknown, whether the skin to 
which linseed oil dries is identical with the “ linoxyn ” of the 
linoleum industry. This was considered, up to a few years 
ago, to be the ultimate oxidation produot of linseed oil, 
but you v/ill remember that W. F. Held has shown that oxida¬ 
tion proceeds further in the course of time—the oxidised 
linseed oil being converted into a viscous liquid, heavier 
than water, termed by him “ superoxidised linseed oil." As 
the latter is soluble to a considerable extent in water, the 
gradual destruction of linoleum is readily explained. 
Possibly, when linseed oil is blowu with air, or when boiled 
oil bas been blown too strongly, a small quantity of Reid's 
superoxiilisod linseed oil is formed. This would appear to 
account for the poor drying properties of those oils. 

Another chemical change in (he constitution of linseed 
oil which is not yet understood, is brought about by heating 
linseed oil to a high temperature in tint absence of driers 
as is done in the making of lithographic varnishes and 
printing inks. Reasoning by analogy, we may assume that 
polymerisation takes place, but witii this convenient word 
our explanation ends. The analogy has been derived from 
the closer study of castor oil, which undoubtedly does 
become polymerised on heating, the ricinoleio acid forming 
di-, tri-, tetra-, and pento-ricinolcie acids. Suoh polymeri¬ 
sation products have not hitherto been thoroughly exa¬ 
mined, nor have they, with the exception of linseed oil 
products, been employed technically. And, yet, it seems 
that such products as are obtained by heating castor oil 
until it is converted into a solid mass, and the jelly-like 
mass into which Chinese wood oil it changed on heating, 
are very likely to find technical application on account of 
their elasticity, and apparent durability. 

If, in the treatment of drying oils, we substitute sulphur 
for oxygen, the action becomes a more energetic one. The 
vulcanised oils so obtained have already acquired commer¬ 
cial applicatiou, on account of their cheapness, at witness 
: the sad state in which we find our india-rubber tubing after 
very short use. Vulcanised fish oils havo also been brought 
somewhat prominently into the market, and it must be a 
matter for regret that the working out of the processes for 
the preparation of such products as voleoite, maponite, &c., 
have not been completed on a small scale before they were 
placed before the public, as non-success only serves to 
discredit further technical efforts. 

The nature of the change the fats and oils undergo in the 
vulcanising process is almost completely unknown, ami we 
havo to rely on mere reasoning by analogy in our attempts 
to explain bow the sulphur or sulphur chloride it absorbed 
by the unsaturated glycerides. 

Here, again, appears to be great scope for investigations 
on technical lines. For, in my opinion, we have only 
touched the fringe of possibilities in this domain. The 
inventor with new ideas should find ample reward for bis 
ingenuity in the creation of new industries, based on the 
useful properties of fats and oils. As an example of 
what can be done in this direction, I wish to point to 
the work of W. F. Reid. The invention of velvril material 
no( only shows that there are still great possibilities 
in the employment of castor oil, as 1 have mentioned 
already, but that there is room for the introduction of new 
chemical reactions into the industry of fats and oils. 
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III. The technology of fate unquestionably reaches its 
highest development in thoee industries which are based on 
the saponification process. This, no doubt, is due to the 
chemical process being fully understood. The equation, 
expressing the chemical change, is the well-known one— 

C,H,(OB), + 8H.OH - 0,11,(011), + 3R.0H. 

Up till reoently, this equation was understood to express 
fully the chemical change, hut as has been shown by Geitel 
and by myself, It must now be looked upon as expressing the 
sum of three equations, each of which denotes a well- 
defined stsge as saponification progresses. According to 
this view, the saponification of a triglyceride passes through 
the diglyceride and the monoglyceridc, until finally free 
fatty acids and glycerin are obtained. I have mentioned 
this theoretical speculation, as it points to a possible 
preparation of diglycerides and monoglycerides, if only we 
are able to arrest the progress of the reaction at the desired 
point. The advantage of such a procedure would lie in the 
preparation of glycerides capable of yielding very high 
percentages of glycerin. To take au example, tristearin 
yields, theoretically, I0’34 per cent, of glycerin, whereas, 
distearin yields 14 • 74 per cent., and monosteatin is capable 
of yielding 2!'7 per cent, of glycerin. The problem 
appears attractive enough to demand more than a passing 
thought, although the difficulties may seem, at present, 
insurmountable. 

Another problem that suggests Itself, is to replace II by 
an alcohol radicle, say the ethyl or amyl radicle, in the 
above equation. Since the corresponding alcohols act as 
weak bases, the reaction is not so impossible as it appears 
at the first glance, and with anhydrous materials, and under 
high pressure, especially if a small quantity of sodium 
alcoholate is employed as a catalyst.it is not unlikely to 
proceed in the desired direction. The fatty acids radicles 
would thereby become converted into simple esters, which 
can be much more readily saponified, and, moreover, with 
a theoretically insufficient amount of alkali. If the alcohol 
can be recovered fully, the process may become feasible. 
For a number of years, I have looked fondly on this idea 
without having had the opportunity of investigating it. A 
recent patent taken out by I.iebrcich, for the treatment of 
glycerides with aromatic amides, embodies a similar reaction, 
but the yield stated by the author seems to place this 
process out of reach of practical application. 

Leaving what may appear “ music of the future,” I revert 
to the fundamental equation, as it affords a simple means 
of classifying scientifically the candle and the soap in¬ 
dustries. 

The candle maker requiring the fatly acids only, would 
endeavour to proceed strictly according to the above 
equation, that is, saponify by means of water, or, to adopt 
more fashionable parlance, saponify by means of the hy¬ 
drogen ion. The soapnuiker, to continue the same mode 
of expression, would prefer to saponify with the aid of 
the Na- or K-ion, according as he requites his soap to 
be hard or soft. 

In its simplest form, the equation has not yet been 
realised in the candle industry with commercial advan 
tage. The process of saponifying under a pressure of 15 
atmospheres with steam only, does not pay, since the 
object can be reached under lower pressure and in a 
shorter time by 1—3 per cent, of oxides of calcium, 
magnesium, and similar oxides. Nor has a process, whioh 
I patented some years ago, namely, distilling fats and oils 
with superheated steam in vacuo proved a commercial 
success. The aqueous saponification presents another 
problem to the inventor, although there seems no urgent 
need, from a commercial point of view, for the realisation 
of the above equation in its theoretical completeness. 
The reaction shown in the equation has to be assisted 
by imparting, as it were, to the hydrogen ion greater 
mobility or reactivity, which in the light of modern ideas 
can only be attained by employing a catalytic agent. 
True, concentrated sulphuric <Cid seems to act aa such in the 
so-called saponification process, bat as it has at the same 
time a detrimental effect on the yield and quality of some 
Of the products, the technical application of this process is 


limited. More suitable as a catalytic agent is the sulpho- 
aromatic comp rand, invented by Twitchell. It has already 
been introduced on a commercial scale in several works in 
the United States, its action presents, from a theoretical 
standpoint especially, features of interest, but the present 
is not the occasion to dilate on this subject. I have recently 
shown (this Journal, 1903, 67) that concentrated hydro¬ 
chloric acid also acts as a catalyst, but whether a technical 
process can be based thereon remains to be seen. 

A perfect process of the kiud we are considering here 
would be offered by the ferment process, described in this 
Journal, 1902, 1541, if we were able to isolate the ferment 
from castor seed, and effect saponification in the ideal way 
the equation indicates. How far the process, os sketched 
by the inventor, will approximate to this ideal, will be 
eagerly watched in the near future. 

The recovery of glycerin in the candle industry, and 
the separation of the fatty aoids into solid acids—candle 
material—and liquid acids, are simple processes, and hardly 
capable of much improvement. Hut the liquid acids form 
a by-product of much lower value than the candle material, 
and here, undoubtedly, improvement is urgently required. 
The oleic acid forms roughly 50 per cent, of the total fatty 
acids i by treating the fatty acids with concentrated sulphuric 
acid, a portion thereof is converted into candle material, 
and hence, the yield of caudle material is increased by 
about 15 per cent. There still remains a by product, 
amounting in round figures to 80 per oeut., which is much 
lower in commercial value than the main product. The 
step required to convert oleic acid into stearic acid seems 
to consist simply in the addition of two hydrogen atoms to 
the former, and although this reaction can easily be carried 
out with the lowest tatty acid of the unsaturated series, 
nevertheless all attempts to reach the same object with oleic 
acid have so far been baffled. I have described, in a paper 
read some years ago before this Section, the attempts 
recorded in the literature of our subject. 1 then termed 
this problem one of the most fascinuting ones in the fat 
industry j it still remains such. Although a number of 
patents have been taken out since, purporting to accomplish 
its solution, none has hitherto proved itself to be workable 
on a commercial scale. The latest proposal is lo treat oleic 
, acid with metallic nickel powder, in a current of hydrogen. 
The development of this process will be also watched with 
interest. 

The moulding and finishing of candles is, in its present 
state, more or less a mechanical industry, and improve¬ 
ments are looked for more on the mechanical side of 
I moulding, than on the chemical side. Whether the light- 
giving power of the candle can be increased by means of 
incandescent salts remains to be seen. Undoubtedly, great 
difficulties present themselves in that direction, as not only 
chemical reasons stand in the way, but also the difficulty 
of preparing a wick for the improved candle which retains 
all the advantages of the present candle wick. An incan¬ 
descent mantle appears to be out of the question, for we 
must not lorget that one of the great advantages of the 
candle is its easy portability, and it is due to this property 
that the caudle is finding, even nowadays, extended appli¬ 
cation, in spite of all the competition which is brought to 
bear upou it by gas, petroleum, and electric light. 

The soapmakers object is, oi course, in the first instance, 
to prepare soap. Wh»t is, therefore, more natural than 
that he should employ for saponification caustic soda and 
potash, as they lead him direct to the products he wishes 
to manufacture. As fat gives 95 per ceut. of fatty acids, 
and only 5 per cent, of glycerin-yielding material, producing 
finally lo per cent, of glycerin, it is natural that the chief 
care of tile soapmaker, who wishes to obtain a pleasing and 
attractive-looking product, is directed to the 95 per cent, in 
his raw material. For a long time the glycerin in the 
soaperies was lost owing to the difficulties which the 
recovery from the lyes presented, but the modern soap- 
maker can no longer be reproached with wasting valuable 
material. A technologist would, of course, advocate as a 
proper method the deglvcerinmng of the fats first, and then 
the conversion of the fatty acids into soaps, in other words 
he would wish that the soapmaker should work according 
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to the equation we have found to be the ideal one for the 
candle-maker. This has actually been done for more than 
60 years, both in the indirect way, by converting the by¬ 
product oleie acid into soap, and in the direct way, by 
decomposing the fats exactly like the candle-maker doss, 
and subsequently converting the fatty acids into soap. 
This process, however, did not commend itself to tho 
soapmaker, as soap must offer other attractions to the 
public than the mere property of producing a lather •, and 
the soap made from the material as obtained by the candle 
maker’s process was inferior to the soap made from the j 
fats direct, as regards colour, hardness, and smell. It is 
evident that the objectionable properties were due to the 
detrimental effect of tho high pressure in the autoclaves. 
The endeavours of “ inventors,” who lookod at the problem 
merely from a technological poiut, have been directed to i 
minimise, as far as possible, the undesirable effect of the I 
high pressure. The trend of their leading idea will be | 
easily gathered by a glance at the following table which 
I published some years ago. (Chemical Analysis of Oils, j 
Fats, and Waxes, 2nd Edition, page 752.) 

Saponification of Tallow in an Autoclave. 



Free Fatty 
Acids. 
Per Cent. 

Sample tnken after the 1st hour contained ... 

.. S3'85 


.. 77*40 


.. 83*0 


.. 87*5 


.. KH'fl 

It |l flt.ll is »• • • • 

.. 8i»*.{ 

7th „ . 

.. 1)3*0 


.. 5>7*5 


.. 08*1 

„ „ 10th „ . 

.. 5)8'0 


From this table it will lie seen that three parts of the 
fat are saponified in the first two hours, and that after 
that the saponification proceeds very slowly indeed. After 
five or six hours about 90 per cent, of the fats are saponi¬ 
fied. Now, it is clear, if we reduce the pressure and the 
number of hours under which tho fat is, let us say, 
“ stewed ” or “ cooked ” in the autoclaves, the detrimental 
effect of steam and high pressure is lessened; hence, a 
better product will be obtained. Of course, it must be well 
understood that the better colour is paid for by 15—20 per 
cent, of neutral fat remaining unsaponified. 

This means, naturally, that 1J to 2 per cent, of glycerin 
are wasted, as it would not pay to recover tho glycerin 
from the lyes obtained on making soap from the incom¬ 
pletely saponified material. If this led simply to the loss 
of 1J or 2 per cent, of glycerin, it would amount iu many 
cases to a mere matter of calculating profit or loss. The 
old process, modified as explained above, might then 
commend itself to the attention of the soapmaker. He 
would simply compare the profits he can derive by 
deglycerinising the fats previous to saponification, with 
the profit obtainable as hitherto by recovering the glycerin 
from the soap lyes. But a much more important question 
has to be considered, namely, the quality of the soap. 
Looking broadly at this process, it represents a compromise 
between complete saponification in the soap pan, and 
practically complete saponification in the autoclave. If 
the product obtained by this compromise yielded equally 
good soaps as the former process, then no doubt it would 
be worth cousidering. But, bb the fatty material so 
obtained yields decidedly inferior soaps, not ouly as regsrds 
colour and hardness, but also as regards other properties 
the soapmaker has to consider in these times of keen 
competition, the partially saponified stuff will not Sod 
favour as a soap-making material, at any rate not in this 
country. Ou the continent, where the public bas not yet 
bees educated to so refined a taste as regards household 
soaps, and moreover where the bulk of the smaller soap 
makers have hitherto wasted the glycerin in tbeir spent 
lyes, the process has a better chance of adoption. Since 
it is not a patentable process, and hence open to everyone, 
we find the continental soapmaker in the unenviable 
position of hating offered to him a score of so-called 


processes with ao autoclave thrown in, or as he may say 
in his bewilderment, a score of autoclaves with a process 
thrown in. 

The conversion of boiled soap into the marketable bar 
or cake is, just like the moulding of the oandle, a mechani¬ 
cal process. The present mode of running the hot soap 
iuto frames and allowing it to cool appears to bo cumber¬ 
some, ami many inventors havo directed their attention to 
reduciug the time required for obtaining the finished soap. 

I am not speaking of toilet soaps, or of soaps having a 
smaller proportion of watei than tho ordinary genuine 
household soap containing about 30 per cent, of water; for 
in these cases the problem is easy to solve, and has indeed 
been solved satisfactorily. We must look upon genuine 
soap as a crystalline product, or rather, as 1 prefer to put it, 
we must look upon tho 30 per cent, of water as the water 
of crystallisation. The proper way would, therefore, he to 
allow the soup to crystallise ns is done to day, and any 
attempt to save time would not lead to a crystalline 
product, but to an amorphous mass, which is certainly 
soup from the chemical point of view, hut not soap in the 
eyes of the buying public. Nevertheless, 1 have tried ou 
a large scale to rapidly chill the soap by passing it through 
a long tube, cooled from the outside, the soap beiug 
propelled by a screw worm. Hut the appearance of the 
product was not encouraging enough to continue tho 
experiment-. The problem seems, however, well worth 
taking up again, and I would direct attention to the 
endeavours made at present on the continent to produce a 
commercial soap from the hot soap, without tho intervention 
of the crystallising process. One inventor presses tho soap 
in a what may be described as a kind of copying press 
cooled from the outside, the soap, of course, beiug pre¬ 
vented from ocsing out at the sides. Another inventor, 
working apparently on tho same lines as did Finlay tv few 
years ago (Eng. l’at. 4581, 1893) in the case of toilet soaps, 
forces the hot soap through cooled pipes. Too little is 
known as yet of the merits of the last two processes to 
justify mo in saying any moro about them. 

Want of time forbids me to enter on the manufacture of 
soft and dry soaps, and metallic soaps. The last-named 
subject especially offers a scries of unsolved problems, 
greatly influencing tho industries of paints, atiti-fouling 
preparations, and similar materials. 

1 can only glance at the manufacture of glycerine. The 
tucking of crude glycerine from caudle crude is simple 
enough, and the progress going on at present consists in 
the replacing of the old fashioned Wctxel pun und the still 
more antiquated heated pipes by properly constructed 
evaporating vacuum pans, which can deal effectively with 
the difficulty caused by the separation of calcium sulphate. 
The obstacles to successful glycerin recovery in soap- 
works, cuuied in former years by tho impurities contained 
in the soap lyes, have also been removed, and the soap 
crude lias reached so high a state of purity that it can well 
compare with, uud is even superior to, some brands of 
distillation crude. Of course, at the early poiiod of soap ■ 
lye recovery, the 10 per cent, of salt iu the soap crude 
formed a difficulty in the distilling process, but even this 
has been so far overcome that chemically pure glycerin 
can be made from the soap crude, as I have shown first 
about 12 years ago. 

Still, the removal of these 10 per cent, of sslt by other 
processes than distillation would be desirable. Attempts 
to effect this by mcaus of osmosis have provet^a failure. 
The extraction of glycerin by means of solvents has not 
been accomplished yet, and it is very difficult to find a 
solvent which will wash out the glycerin and leave the 
salt behind. An especial difficulty arises in this case, since 
glycerin combines the properties of water and alcohol as 
regards solubility. Problems touching the most difficult 
chapters of physical chemistry are here offering themselves 
for solution, and may perhaps invite the attention of the 
physical chemist. I hope it will not discourage him if I 
state that the process mutt be a very cheap one if com¬ 
mercial application is intended. 

It is impossible to conclude this paper without referring 
to the very great help analysis has afforded to the technology 
of our industry. In the foregoing lines, I have bad occasion 
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to point this out here and there. Greeter assistance (till 
will be obtained as the chemical analysis of fata and oils 
progresses and solves the manifold problems that belong 
to its proper domain. 

The majority of fats are very superficially known as 
regards their chemical composition. Here, almost unlimited 
scope is given to the anah tical chemist as well as to the 
technologist. The occurrence of mixed glycerides in fats, 
and the isolation of the possible isomerides of these mixed 
glycerides cannot but add to the charm the investigation of 
this subject must offer. 

We are still in want of proper methods of separating the 
various classes of fatty acids from one anoiher. A great 
many fatty acids are not so well known as they should be, 
considering the cheapness of the raw material at the 
disposal of the investigator. Less still is known about the 
products into which fatty acids are changed under certain 
conditions, such as lactones, “ oxidised ” acids, or poly¬ 
merised acids. 

How insignificant appear all these problems in comparison 
with the one great problem which analysis will have to 
solve, the problem how glycerides are synthesised by nature. 

We are told that the analysis of a piece of soap instigated 
Cbevreul to undertake his epoch-making researches. Let 
us hope that a modern Chevreul may soon arise achieving 
similar or even greater work, as we may well expect when 
we consider the far more refined methods at his command, 
with which to wrest from slowly yielding nature her 
innermost secrets. 

I have only attempted to superficially pass in review the 
whole range of the fat industry. In placing some of the 
problems before you, I am well aware that it is far easier to 
point out which direction the march of progress should 
take thau to effect and assist such progress by original 
work, much as it is far easier to vaguely speculate than to 
predict definitely. But the work of an individual is sadly 
limited, and many workers are wanted to lay their hands 
to the plough which shall prepare the soil for the rich 
harvest we wish to garner. 

Discussion. 

Mr. Joslin said he could remember the time when the 
raw product of the American hog was sophisticated to the 
extent of 15—20 percent, of cottonseed oil, together with 
about one-third of that amount of tallow j and it passed 
muster because it looked agreeable and appealed to the 
taste. The analyst had altered all this, but the foreign fats 
which were likely to come into use would probably tax 
his knowledge considerably, especially as with the new 
refining processes, it was possible to produce from alt animal 
and vegetable fats a large amount of strictly edible pro¬ 
ducts which could not be easily identified by tuste and smell. 
The last part of the paper, which more directly appealed to 
him, referred to the glycerin-splitting process by means 
■of suiphonic acid (Twitchell process). By properly prepar¬ 
ing the fat previously, and by the judicious use of these 
snlphonie acids in the right quantity and under the right 
conditions, it was possible to make fatty acids of almost as 
good a colour as that made from the original stock—fatty 
acids the constitution of which did not differ in the slightest 
degree from those which existed in the original material. 

Dr. E. Divers expressed doubt whether the production of 
Japan wax could be largely extended and cheapened. Not 
only did the wax tree take seven or eight years to grow to 
maturity, but under favourable conditions lacquer is prepared 
from ittpith the sacrifice of it as a source of wax. He also 
referred to the remarkable isomeric changes brought 
about in Japanese wood oil by light and by heat, changes 
independent of the action of air, because he thought it 
likely that their fuller study might help to unfold the still 
obscure nature of the drying of oils. 

Dr. P. Dvohkovitz said that some 16 years ago he 
introduced an admixture of tasteless and colourless heavy 
petroleum oils into various vegetable oils in order to prevent 
their getting rancid. He quite agreed with Dr. Lewkowittch 
as to the value of blown as lubricants. Although 
oxidation increased the viscosity at ordinary temperatures, 
yet at a high temperature it diminished. .So doubt it wap 
a great mistake to use oxidised oil lot lubricating purposes. 


because the presence of oxygen was not good for the 
machinery. The chief aim of those preparing lubricating 
oils was to remove as much as possible of the oxygen from 
the oil, not to add to it. 

Mr. C. Skvin said the so called Mowrah oil from Basria 
latifolia, which was used in India for sosp-making, could 
there be obtained in quantity. Coooanut oil, perfectly sweet 
and edible, had been produced in Germany, the free fatty 
acids having been nmoved by alkali; but this involved the 
washing out of the alkali with sulphuric acid. He had, 
however, produced samples on a practical scale which had 
kept for years. This problem was one which well deserved 
attention, us large amounts of Copra were available from 
India, Africa, and the South Sea Islands. 

Dr. P. Schiokowitz asked the author if he could give some 
information on the hydrolysis of fats by means of eusyrae 
action. They knew that fats were decomposed by enzymes 
and it was also stated that they were synthesised by 
enzymes. Ill that way they might be able to prepare 
fats which might have a perfectly new 'character, in the 
same way as Croft Hill had shown that the sugar formed 
by reversion from glucose differed from maltose. 

The Chairman said that one of the most important 
suggestions in the paper was the reconstitution of fatty 
acids from petroleum, the modern theory being ihat the 
petroleum was originally derived from tatty substances. 
As regards the future synthesis of such bodies they now 
had the help of electricity and they could produce raw 
material such as acetylene iu large quantities, and with such 
assistance they could build up products which were not 
dreamed of a few years ago. It had happened more than 
once, when he wanted to get an oil produced from a raw 
material grown in one of our own colonies, that he had to 
go to Marseilles for it, which was rather humiliating for 
au Englishman. Ou the following evening at the Society 
of Arts there was to be a paper read by a gentleman who 
was one of the chief officers in the Lagos Hinterland, 
and the author had told him that he hud sent a good 
representative collection of the productions of our territory 
home, which he had collected with great trouble and 
expense, but thoy disappeared aud nobody ever heard 
anything more about them. In fact when lie came home 
he could not find a trace of the products he himself had 
sent. That was not what happened with the Germans or 
the French, and he thought a little Government help given 
iu such cases would be very useful. If the Government 
were in a case like that to appoint a joint committee of 
several of the Technical Societies lo confer with them they 
would well be able, without much expenditure, to find out 
wbat materials were useful and which were not. For 
iustance, that society could very well help in connection 
with the Society of Arts and one or two others iu advising 
the Government what could be done with the raw products 
of which we had such enormous quantities in the Colonies. 
With regard to castor oil, he should rather differ from 
what he understood Dr. Lewkowitsch to say with regard to 
the quantities of it which might be available; practically 
he thought the quantity would be unlimited, if there were 
a greater demand, lie had wandered for days through 
woods of castor oil plants which were wasting their sweet¬ 
ness on the desert air. It was a plant which, once it got 
into a country with a suitable climate, was very difficult 
to get rid of. The product which Dr. Lewkowitsch 
had shown might prove extremely useful, and was 
produced not by the oxidation but by the polymerisation 
of the castor oil, because if the oil were heated to a certain 
temperature (it need not be a high one) iu the absence of 
air, or oxygen that solid substance resulted. Castor oil 
ought not to be classtd without further research amongst 
other oils, because it possessed very different properties lrom 
nearly every other oil It was completely soluble in alcohol 
amongst other things, and in several other important 
respects differed from the bodies usually classed as oils. 
That solid product, whioh was shown, was produced as a 
waste product in another industry. The grape harvest in 
France sometimes fell short, but there was still the demand 
for brandy, and in order to make that brandy something 
mast be found with a similar flavour. The alcohol was 
easily obtained, but the flavouring known ae oil of brandy 
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was made horn castor oil. Tbe oil was boated in a retort, 
and tbe volatile substance given off was tho raw material 
tor oil of cognac. Tbe residue in the retort was made iu 
considerable quantities and was similar to what bad been 
showu. There was a considerable quantity of it, which at 
present was a waste product, and wheu he was last in Paris 
he was asked if he could find a use for it. Probably if they 
coaid find a solvent for it, it might be used on a large 
scale. With regard to linseed oil, of which he had long 
made a special study, there was, as bad been said, no 
general law at present known with regard to the action of 
driers. There were all sorts of rule of thumb experiments 
and statements, but no real law had been deduced. In 
many cases it was laid down that driers acted simply as 
catalytic agents and conveyers of oxygen from the air, hut 
when one tested the statement in the laboratory and did it 
quantitatively, this conclusion proved to be totally wrong. 
Drying oils could be had without exposure to the atmo¬ 
sphere, and the quantity of oxygen in the driers was quite 
insufficient to produce tbe change, if it were simple oxida¬ 
tion. If the oxidation were continued, as was doue some¬ 
times in blowing oils, two actions went on simultaneously, 
and it was impossible to regulate the process so that the 
required action—the first action—should alone take place. 
This could not be carried out entirely separate, because, at 
the same time that it was in progress, there occurred a 
further superoxidatiou in that portion which was already 
oxidised, and, therefore, a mixed product was obtained in 
euch case, l’liny ascribed the invention of soap to tho 
Germans. Perhaps Dr. Iiewkowitsch could inform them 
what use the ancient Germans mado of soap. He had heard 
they used it on their hair; it was also said that the Homan 
matrons used it as a hair dye, or rather perhaps it should 
be called a restorer, giving their hair a golden lint by 
means of German soap. The interesting remarks of 
Dr. Divers opened up a very wide subject as to the 
possible production of fatty matters in other countries 
as well as our own. The difficulty which seemed to arise 
with regard to the Japan wax seemed to be inherent in 
the subject. He did not know of any vegetable wax pro¬ 
duced on a large scale from anything except trees of 
considerable size, while fatty matters or oils might be pro¬ 
duced from plants grown in a short time. Carnauba wax, 
however, which came from a palm tree, could be produced iu 
Brazil in much larger quantities than it was at present. 
The difficulty in the use of new articles of this kind, 
produced on the small scale was that if they were used on 
an industrial scale tho price rose against the consumer 
within a few months j that was where an cuergetic Colonial 
Office could help them by organising on the other side the 
supply, as soon as they found out there was a demand. It 
would be of very great importance if they could arrange some 
means of getting into touch with those only too willing to 
produce these articles in the colonies, and the Colonial 
Office or Borne Government department might get advice as 
to the teehnieal use of the commodities which could be 
produced on a very large scale in our colonies. 

Dr. Lkwkowitsch, in reply, said he was afraid he had 
not made himself fully understood in every detail, because 
several speakers had mentioned subjects which be thought 
he had disposed of. He did not in tbe least decry the 
digestive properties of those vegetable oils or animal fats 
which were mixed with lard, but the public had a right to 
expect foodstuffs to be sold under their proper names. 
With regard to the last remarks of Mr. Joslin, he did not 
intend going into existing processes j he had only pointed 
out that the Twitchell process afforded many {features 
of scientific interest. Although he had touched upon 
this in a previous paper and was well acquainted with 
the process, this was not the occasion to speak about it. 
He had hoped Dr. Divers would say something about the 
Japanese sardine oil, which should develop to a very large 
industry if the Japanese went about it in the proper way. 
He did not mention Japan wax as one of those fa(s the 
supply of which could be increased f but he had referred to 
Japan and Ohiua as countries from which they could get 
larger supplies of oils. Both countries were undoubtedly 
more suitwl for the production of oils than of hard fats. 
There was a difference between Japanese and Chinese wood- 


oil. He had been found fault with before for desoribing 
wood-oil as Japanese wood-oil, whilst the great bulk of tho 
oil, which came in large quantities to this oountry (especi¬ 
ally from Hankow), was Chinese oil, and to get out of 
the difficulty be suggested the uarne Tung oil. He had 
passed round the solid polymerised product obtained on 
heating above 180° 0. The drying properties of the tun* 

! oil were undoubtedly very great, but for all that it ooula 
i uot at present supplaut linseed oil. It had tho awkward 
j property of drying to an opaque solid mass, which, though 
; giving a coat, was not odb useful in the arts where linseed 
| oil was employed. The smell was alto a slight abjection, 
but in outdoor painting that might not mutter. Dozens of 
! patents had been takon for using tbe tung oil in admixture 
j with linseed oil, rosin, gums, in short, anything which could 
produce a sort of hard coat, and the products were offered 
I as varnishes and substitutes for wax, &c. [ but hitherto 
; tung oil has not been used to any great extent iu tbe arts. 

' One reason was that tho nature of tung oil was still 
| unknown. Theoretically, they thought every drying oil 
! should contain liuolic and liuolenic acids, the preseuco of 
which could be demonstrated by isolating the hexabromida 
of the linolvnic acid. Fish oils did not give these hexa- 
hroniiles, and although they seemed to dry and absorb 
oxygen they could not bo placed in a line with the drying 
oils proper. He had frequently examined tung oil, and he 
had found it contained no hexsbroinidcs, and from this 
point of view aloue n kind of explanation could bo offered 
why it could not he as good as linseed oil. 

Mr. Ham. said ho had a sample once which gave a most 
beautiful thin transparent film. 

I)r. Lkwkowitsch said ho had many samples in his 
laboratory, but he never got a clear transparent film. No 
1 doubt as there were so many sources of supply, Mr. Hall 
and ho had evidently got different kinds. Already the 
suspicion had gained ground thit tung oil was often 
adulterated with cottonseed oil. Another reason, perhaps, 
was that too high a prico was asked for the oil. A 
substitute for linseed oil which came within 2 1, per ton of 
linseed oil, had little chance in the market. 

Dr. Divbus said he spoke of it as being the most 
marvellous of all drying oils as to rapidity, not of its 
technical value j iu faot, in Japan, linseed oil was used, not 
the other oil, except for some common purposes, snob as 
paper umbrellas. 

Dr. Lkwkowitsch said tho momeut they knew how to 
use it, it would certainly heroine a valuable oil. If it was 
only used for painting umbrellas, it would have to meet, 
especially in Indiu, the competition of rosin oil. In reply 
to Dr. Dvorkovitch ho said he had expected he would tell 
! them something about the extensive use of edible linseed 
j oil. He should differ from Dr. Dvorkovitch with regard 
j to the advantage of adding vaseline oil to an edible oil. 

I He did not know why it should prevent rancidity; there 
I was no scientific explanation, and he could not say whether 
it did or not retard, or prevent rancidity. 

Dr. Dvorkovitch said that oxidation was prevented by 
mixing a very small quantity of petroleum oil with 
vegetable oil. 

Dr. Lkwkowitsch said he was afraid the mixed oil 
would not be a good edible oil. He thought everv public 
analyst would condemn any oil which contained 4‘to 5 per 
cent, of mineral oil. Whether it was used in the sardine 
industry he did not know, but he might remind him that 
what was called sardines in olive oil was very often sprats in 
cottonseed oil. 

Dr. Dvorkovitch said the price of this oil was so high 
it would not be used for ordinary purposes of mixture. 

Dr. Lkwkowitsch said he thought the so-called “ bread- 
oil ” which was sold in Germany to the manufacturers of 
confectionery for greasing the tins had that origin. With 
regard to Mr. Sevin’s remarks, the mowrah oil was an old 
acquaintance of his. It was also called Dolia oil in India, 
and had found some application as a sizing material In the 
Indian cotton mills. Large quantities of the oil were im¬ 
ported into Marseilles. In his experience it was not difflcult 
to remove fatty acids from eocoanut oil, nor did he say it 
was not possible to produce a batter substitute as he had 
made a very definite statement in that respect; bat it was. 
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not so easy to keep it sweet a long time. The removal of 
the free fatty acids alone would not prevent rancidity. 
They did not know exactly what caused rancidity. It was 
something more than the formation of free fatty adds, 
allhough it followed in its wake. Mr. Sevin’s cocoa butter 
might keep very well in his kitchen for two years, but he 
should like to know how it would behave if he sent it across 
the line, say to New Zealand. In reply to Dr. Schidrowits 
as to the action of enzymes, he had said something about 
that a few months ago, and it was also mentioned in the 
present paper. In the former paper ho had also referred 
to Hill’s work on the reversible action of enzymes. If 
Dr. Schidrowitz would hava patience, he would see in a few 
weeks a paper he was publishing in conjunction with 
Dr. Macleod of the London Hospital, on hydrolysing fats 
outside the organism, by means of steapsin. He hud care¬ 
fully looked out for the reversible action, but up to now he 
could not say he had noticed the synthesis of glycerides 
from fatty acids and glycerol. With regard to the 
■Chairman’s remarks, his suggestion as to the co-operation 
of that Society with the Society of Arts was certainly an 
extremely valuable one. He (the speaker) had treated this 
subject rather as a side question, as he considered it an 
economic one,being wishful in the present piper to deal 
with the matter from a technical point of view. Un¬ 
doubtedly it was a great subject, and they could do an 
enormous amount of work which unfortunately was not 
done in this country. He might point to what was being 
done by Germany lately. They were importing from both 
the East and West Coasts of Africa quantities of foreign 
seeds, which they were investigating and examining very 
thoroughly. The discovery of mixed glycerides had actually 
been made in the course of examining fat from one of those 
foreign fats from the East Coast of Africa. Companies 
in Liverpool, and people who had large stakes in the West 
Coast of Africa, looked at the question in a very undecided 
way. They knew that out of palm oil a good deal of money 
■could be made, but when the shipping trade was good they 
made so much profit they did not care what happened. 
Henoe the question of how to prepare edible palm oil was 
not taken in hand properly. Undoubtedly the production 
of castor oil was unlimited. The proof of that was the 
present price, which was in the neighbourhood of 20 /. a ton, 
when all other oils had reached an enormous price. Perhaps 
he had been assuming too much the. r61e of a prophet and 
bad dreamed of the time when extended technical applica¬ 
tion made castor oil scarce. It was certainly a peculiar 
oil, and stood alone in the wholo range of fata, in that its 
glycerides consist almost exclusively of those of hydroxy- 
lated fatty acids. He would not dare to follow the 
Chairman in his remarks regarding the linseed oil industry, 
in which he was a well known expert. But what he wanted 
to lay stress on was that all our preconceived ideas about 
oxidising oils, blowing oils, &c., required thorough over¬ 
hauling. He had before him a product made to replace the 
Scrim oil linoxin, but prepared by an ozone process, but 
whilst the one was useful the other was not. As to the 
■employment of soap in the early times of its discovery, 
undoubtedly it was not used for cleansing purposes, but as 
a pomade. He should fancy the hair of the Itoman ladies 
■was bleached by the uncombined alkali, of which, no doubt, 
a good deal was left in the soap by the earliest manufac¬ 
turers. He was not surprised that the Chairman derived 
little comfort from text-hooks as to fatty acids. Statements 
were copied from one text-book into another, and what had 
been written 50 years ago was still transferred from one 
book to another without verification. No doubt if the 
Chairman’s suggestions were followed out as to picking out 
■oils which might be useful, the price would be raised. He 
had bad some experience of that only a few days ago, when 
enquiries from several quarters as to a hitherto little used 
oil appear to have so startled a City merchant that he 
refused to supply further samples. 

A NEW MATCH TO 8TBIKE ON ANY SURFACE 
AND NOT CONTAINING PHOSPHORUS. 

SMITH. 

This matoh strikes-upon any surface, bat is entirely free 
from phosphorus i were suoh a matoh generally adopted and 


used, it goes without saying that phosphorus necrosis of the 
jaw would he entirely abolished. The composition is the 
invention of my friend the late Mr. S. A. Rosenthal, who 
spent some years in perfecting it. I can vouch for the ease 
and safety of its preparation, as I assisted Mr. Rosenthal 
in preparing some of it on a manufacturing scale, and in 
making a quantity of matches with it The proportions of 
the constituents of this mixture are as follows:—Copper 
thiosulphate, 5 parts ; oopper thiocyanite, 10 parts; potassium 
chlorate, 40 parts ; powdered glass, 9 parts ; antimony 
sulphide, 3 parts; calcium sulphate, 3 parts j sulphur, 
4 parts i and 10 per cent, glue solution, 26 parts. (This 
Journal, 1900, 851-852.) 1 have a box of wax vestas whioh 
are headed with this composition, and 1 will ask our chair¬ 
man to try them. You will notice the bluish flame of copper 
on igniting the match. 

Friction is not quite as ready as with many phosphorus 
matches, hut there is an element of safety here, for I have 
on sundry occasions ohserved boxes of matches suddenly 
Are up, so slight was the friction required for ignition. 

We are to have, this summer, I understand, a congress 
on fire prevention, and it may be a fair question to put 
before it, “ How far the sensitiveness to friction of matches 
ought to be curried for the convenience of smokers who wish 
them to strike easily anywhere, having regard to risks of 
fire, and public safety.” 

Discussion. 

Mr. Spili.ee said that before he left the War Department 
in 1868 they were fuse-making with an experimental 
composition which exactly answered the requirement now 
described. It was a mechanical mixture containing no 
phosphorus, and consisted of potassium chlorate, a little 
nitrate, and sulphide of arsenic (Realgar). Arsenic being 
used instead of phosphorus, was, perhaps, equally objection¬ 
able, but the matches aud composition fired easily by friction. 


iflancbfsfter Section* 


Meeting held on Friday, May Is/, 1903. 


DB. OBRLAND IN THE CHAIR. 


PHENOLIC COLOURING MATTERS. 

BY A. O. PERKIN. 

It is well known that the use of many of the more 
important natural dyestuffs dates back to remote antiquity, 
and though one is inclined to suggest that it was at first 
the highly coloured appearance of the material which 
pointed to its suitability for dyeing purposes, no reliable 
information is available to enable us to trace the discovery 
of, or the first mode of application of the natural dyestuffs. 
It is evident, however, that as, even at these remote periods, 
the art of mordanting was known, numerous experiments 
must have been oarried out to test the best method of 
fixing the highly-coloured natural products, and gradually 
those which proved tbe strongest and most permanent were 
eventually selected. Most interesting, from this point of 
view, are the Indian dyestuffs, which comprise a consider¬ 
able variety of plant products, such as loaves, flowers, 
seeds, bark, item, root, &o. It is only recently that we 
have been able to obtain any extensive knowledge of these 
Indian dyewares, whioh, even till a few years ago, were 
considered by some to possess a beauty of shade and per¬ 
manence whioh were unknown elsewhere. Whether tbe 
European dyer, who for many years used—and, indeed, still 
uses—natural dyestuffs, was content to work only with 
those products recommended by the merchants of the time, 
or whether, by comparative experiment, be arrived at the 
conclusion that certain of these were the best, can only be 
conjectured, because very few records of experiment upon 
the dyeing propertiee of plants exist. The result, however. 
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la that, after tome thousand* of year*, we have a collection 
of commercial natural dyestuflb, which are shown, ■* regards 
their tinctorial properties, on the screen behind me. Them 
repretent, no doubt, a turvival of the fittest, in that better 
natural product! do not appear to exist j but, on the other 
hand, certain Indian varietie*—notably chaytoot and 
morinda root—potent! molt valuable properties, and could 
htve been more generally employed, with advantage, hid 
more careful experiments been carried out in the first 
instance. With but little record of former work, aud this 
not readily accessible, it hat been the usual impression that 
natural products capable of dyeing with mordants are 
somewhat rare, aud that those before you represented, 
practically, all that ar» known. A study, however, of such 
works as Bancroft's •• Philosophy of Permanent Colours,” 
reveals the fact that certain other plants have been, and 
still are, employed to some extent iu outlying districts 
where they happen to abouud in quantity ; and as an illus¬ 
tration of these, one may mention the utilisation of heather 
in the Highlands of Scotland for dyeing yellow, and of 
the Genista tinctoria, or dyer’s btoom, in Germany for the 
same purpose. 

Again, io the somewhat obscure work of T>euohs, entitled 
4 ‘ Farbe und Farbekunde," an account is given of a very 
numerous series of flowers, leaves, and other plant products 
which possess tinctorial property, and latterly the late 
Prof, liumtnel collected a large amount of information 
upon this subject. As a result it is interesting to note, not 
only how widely distributed the natural colouring matters 
are, hut also that the greater number of these are yellow ; 
the orange-red, and especially the blue colours, being much 
less frequently met with. Pcrhapt the most striking of 
these latter are the deep blue-violet shades given by the 
bilberry, the blackberry, the skin of the grape, &c., patterns 
of some of which aro before you; and it is possible that 
the dyeing properties in each of these cases may bo due to 
the presence of one and the same colouring matter. 

Though it is natural for anyone who seeks for a natural 
dyestuff to select for this purpose some highly-coloured 
plant, it is, however, far from being the rule that its , 
coloured appearauce is an indication of its dyeing property. 
For instance, the common brilliant yellow sunflower and 
the common gorse flower possess but little tinctorial power, 
whereas the clover and acacia flowers, which are white, 
nevertheless contain a yellow colouring matter. It is an 
old custom iu Yorkshire, and still obtains at the present 
day, to send Easter eggs, which arc dyed a brilliant colour, ; 
mostly yellow. The process coueists in some cases in 
boiling eggs which have been previously wrapped iu the 
colourless skins of the onion, whereby a peculiar mottled 
appearance is produced on the shell, the explanation being 
that the calcium in the shell acts as a mordant towards a 
colouring matter contained iu the skin. Experiment has 
shown that there is present in the onion a considerable j 
quantity of a glucoside of quercetin, and I have seen it stated 
that onion skins used to be collected on the continent for 
subsequent use in dyeing goods yellow. 

The results of the investigation of the natural dyestuBs 
over a long period of years have yielded a considerable 
insight into the chemistry of many of the colouring matter* 
they contain, but the progress in this direction has been 
far from rapid, owing, no doubt, to the more enticing 
prospect oSered by work on the ooal-tar dyestuffs. Again, 
workers in this direction must necessarily find at time goee 
on much greater difficulty in prosecuting their work, 
especially as regards the labour entailed by the Isolation 
of a sufficiency of the pure dyestuff for investigation; tbit, 
no doubt, it the reason why certain most iuterettiug colours 
of this clam have received to little attention. 

It is now possible to classify many of these substances. 

Anthraquinone Group. 

Alizarin. Alkannin. 

Purpuroxanthin. Ventilagine. 

Hyttazarin. i 

.. ! 

sarin), j 
te). ■ 


xnqninuc. 

Purpurine carboxylic acid. 
Anthragallol. 

Morindone. 


Glucotide». 

Uuberythric acid 
Mot-iodine (mi 


Naphthoquinone Group. 

Lapsohol. Oolonring matter of Droaera 

Lomatiol. Whittaker!, a trihydroxy- 

methylnaphthoqalootw. 

Indeue Group. 

C-irminic acid. Eaccaiuio acid '( 


Macluru. 


Uenzophenone Group. 

Kinoin ? 


Xuntlione Group. 

Kuxanthone. Dstiseetm. 

Gcutisiu. 

Flavone Group. 


Ohrysin. 

Tectochrysiu. 

Apigeniu. 

Acacetin. 

Luteolin. 

i.uteolin methyl ether. 
Lotoflavoue. 

Galangio. 

Galungin methyl ether. 
Kampherol. 


Kamnheride. 

Fisetiou 

Quercetin. 

Ithamnelin. 

lihumnaxin. 

lsorharanctio. 

Morin. 

Myricotm. 

Goasypetiu. 

Qucrcctagctiu. 


Apiin. 
Kobinio. 
Fustin. 
Qucrcitrin. 
Vttexiu ? 

Brasilia. 


Glucosidei (Flavour), 

Rutin. 

Otyri trill. 
Xauthorhamnin. 
Myrieitrin. 
Scoparin i 
Hicinntaxylin. 


Berberine. 

lXipbnetin. 


Alkaloid or Basic Group. 

Coumarin Group. 

Dtphnin (glucoside). 


Colouring Matters of Unknown Constitution. 


Cureumin. 

SuntRlin. 

Bixiu. 

Cnrtharain. 

Buteio. 

Jacarandio. 


Kxcoecarin. 

Rottlcrine. 

Flemingin. 

Catechio. 

CyanomRolurin. 


The dyeing properties of many of .these are] seen upon 
the accompanying sheets. 

I now propose to lay before yon two or three of the 
many points which have arisen during a long investigation 
of these natural products, or, more strictly speaking, 
phenolic colouring matters, in the hope that such a method 
of procedure may prove to be of interest. As a rule, a 
defluite natural dyestuff is derived from one part of the 
plant only j thus, madder is got from the root, quercitron 
from the bark, old fustic from the stem, sumach from the 
leaves, whereas Persian berries may be cited as an example 
of the use of the fruit. In certain oases the plant contains 
mixtures of two or three colouring matters, which, though 
usually, are not always closely related to one another.. 
Persian berries contain, tor example, three dyestuffs, 
namely quercetin, its monomethyl ether rhamnetin, and ite 
dimethyl ether rhamnazin, and the familiar case of madder 
may be sited in whioh alixarin, purpurine, and other 
anthraquinone derivatives exist side by side. 

In the second class, where the dyestuff* are lees similarly 
constituted, may be mentioned the case of old fustic, in 
which morin, a psntohydroxyflavone, and maolurio, a 
peutahydroxybenzophenouc, occur, and also the case of 
dyer’s broom (Genista tinctoria), which eontaioe luteolin, 
a tetrahydroxyflavone, and genistejp, a trihydtoxjr- 
phenylketoeumann. The difference in oouetltution exhi¬ 
bited by tbeee and many other plant tdixtures is obvious, 
but at the same time it is interesting to note that a certain 
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.connection does in nearly every case exist between these* 
substances. An examination of a numerous series of plant 
products hat fhown that the colouring matters themselves, 
and also the taimin matters which to frequently accompany 
them, Contain, as a rule, at least one chemical nucleus in 
common. This point is brought out by the accompanying 
diagram, in which is given the more important nuclei which 
have been proved to exist in some of the substances in 
question 


Old fustic ,., 
Dyer’s broom 
Jackwood..., 

Sumach. 

Catechu . 

Tea. 

Weld. 


Morin, pblormtltuinol 
and resorcinol. 

Luttolin, phloraglucinol 
and catechol. 

Morin, phloroglucinol 
urn! resorcinol. 

Mi/ricetin, phlorottlu- 
cinol and pyroyallbl. 

Quercetin, phforuglu* 
c.inol nnd catechol. 

Quercetin, phloruglit- 
cinol and catechol. 

LnleoUn, phloroglucinol 
and catechol. 


Maclurin, phloroglu- 
cinol and catechol. 

Ocnictein, phloroglu- 
cinoi and phenol. 

Cynnomaclurin, phloro* 
Xlucinol and resorcinol. 

Gallotannin, pyrogallol. 

Cntechin, phlorogluclnol 
and catechol. 

Catecltol tannin, cate¬ 
chol. 

Aptffenin, phloroglucinol 
and phem.l. 


Other instances might be cited, but the above are suffi¬ 
cient to illustrate the point. In mKtain cases there are 
exceptions to the rule that the dyeJtuffs occurring in the 
same plant are closely related, but it seems probable that 
these exceptions are more apparent than real, and wilt in 
many eases disappear when the mixture in question has 
been more accurately examined. A further poiut in regard 
to this portion of the subject has to do with the colouring 
mntters which frequently exist in distinct portions of the 
plant. 

Certaiu trees which contain a yellow dyestuff in the stem 
or bark, slso contain a second colouring matter in the 
leaves i this latter is not as a rule identical with the former, 
though belonging to the same group, but is frequently a 
derivative of the stem product, containing in addition one or 
more hydroxyls. Such, for instance, is the case with young 
fustic ( Rhui cotinus), the wood of which contains ftsetin, 
which is a trtrnhydroxyflavone, and the leaves myricetin, 
which is a Ae-rahydroxyflavone; again, the wood of the 
yellow cedar (ff. rhodanthema) contains fisetin, and the 
leaves quercetin or pentahydroxytinv owe. Interesting 
relationships occur in regard to the logwood tree, as the 
stem contains bmmatoxylin, and the leaves myricetin and 
gallotannie acid, all these three substances being derived 
from pyrogallol; again, the madder root contains alizarin, 
and toe stem and leaves a yellow dye, which appears to be 
a catechol derivative. 

As is well known, the natural colouring matters as a rule 
exist in the plant in the form of glucosides, which, hy means 
of dilute acid or alkali, are hydrolysed, with formation of 
free oolouring matter and a sugar. Though comparatively 
few of these have iib yet been isolated in a pure state, four 
distinct types are knowu, the characters of which are 
illustrated by the diagram. 

■< C M H s ,0 lt + 4HjO - 2C,,,H 1 A + C 0 II 14 O t . 

Fustin. Fisetin. Rhamnose. 

+ H..0 » Cj|,H l0 Ojr + CalI u Og. 

Quercitrin. Quorcotin. Rhamnose. 

€,.11^0,6 + 811,0 C 16 H w O ; + 2C,H t4 0 8 . 

Rutin. Quercetin. Rhamnose. 

+ 4ll,C = I is H 10 O 6 t 3C 6 lIi 4 O ft . 

Robin’ll. Kampherol. Rhamnose. 

It has been usual to assume that these glucosides are not 
the aetnal colouring matters, but that during the dyeing 
operation they sufler hydrolysis, as just stated, into a sugar 
and the real dyeing principle. A study of the flavone 
glucosides has, however, shown that this cannot be considered 
the rule, and it is evident, on comparing the tinctorial 
properties of the colouring matters and of their glucosides 
which are before you, tnst Jhe latter often act directly as 
dyes, and yield very distinct shades. A simple experiment 
with Persian berries oleatly illustrate* thi« point. The 
berries, as is well known, contain the glucosides of 


quercetin, rhsmnetin, and rhamnajin, along with a ferment,, 
which, at 40° C. in the presence of water, decomposes the- 
glucosides, with separation of the free colouring matters. If 
the dye-bath therefore be gradually raised to the boil, the 
resulting shades are prodneed by the free colouring matters,, 
but if the mr.tetiai be plnnged at once into boiling water the 
ferment is killed, and the tinctorial properties of this solu¬ 
tion are due to the glucosides only. Dyeings prepared in 
this manner are before you, and the distinction in the shade 
thus obtained is obvious. 

Before the triumphal progress of the eoal-tsr colours 
many of the natural dyestnffs have already practically 
disappeared from the market, and the time is not far 
distant when it seems probable that all will have passed 
out of use. The question, however, arises whether, in view 
of the remarkable cheapness of some of these natural 
products, it may not be possible in some instances to- 
utilise them as a starting point in the synthesis and the manu¬ 
facture of new colouring matters. As pure quercetin can- 
now be prepared for less than Is. 6 d. a lb., and tuorin for 
probably a little more, there is ample scope for research 
in this direction. The only natural colouring matter which 
is at present utilised iu this manner is maciurio, a con¬ 
stituent of old fustic, from which, by combination with diazo¬ 
benzene, C. S. Bedford has obtained a new dyestuff known 
in the trade as “ patent fustin.” It hss the constitution— 


C„H 5 -N =. N 
OH 


OH CO 



C„H S .N = N OH 


I should like now to turn for a few moments to a class of 
colouring matter which has recently attracted considerable 
attention, and the members of which appear to be more 
widely distributed throughout nature than those of any 
other series. 1 refer to the flavone group, of which a fairly 


O 

/\/\ o_/ \ 
I I II CH 

CO 


complete natural aeries is known to exist, represented in 
respect of their dyeing properties on the diagram. A 
short survey of these will, I think, be intereating, as it is 
thus possible to trace the effect of the introduction of 
various hydroxyls in the molecule upon the dyeing 
property. 

Commencing with chrysin— 


and apigenin— 
OH . 


OH CO 


itWo 0 " 


I I I 

\/\/ 
OH CO 


there is evidence of feeble yet distinct tinctorial property 
towards certain mordants. This has, of course, no com¬ 
mercial value, but the fact is nevertheless of interest from 
a theoretical point of view. 

If a hydroxyl be now added to apigenin in the position 
8', it is at once transformed into a dye of strong character, 
namely lnteolin, the colouring matter of Weld, which 
possesses valuable properties— 


0 _OH 

°h i /x i / x „ c—\ v>H 

l sA/ CT 

OH CO 
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The reason of this in obvious, for this oomponod contains 
two hydroxyls in the ortho-position to one another, a 
(pooping which Liebermann and Koitanecki pointed oat to 
bo an essential if a derirative'in the aathraqninone series 
is to bo a dyestuff, and this role obviously holds good to 
some extent in the flavone group. 

Proceeding with the multiplication of hydroxyls, if a 
filth be inserted Into the a position, a farther intensification 
of shade is prodnced— 


OU 



\/\/ 

OH CO 


the formula of this compound representing quercetin, one 
of the strongest colouring matters of this series. 

Again, the addition of a final hydroxyl in the position 5' 
yields myricotin— 


O _OH 

Oil C - / ^OH 

COH N — 


I I 
\/\/ 
OU CO 


"OH 


hut this additiou has hardly any further offect on the 
dyeing property, as the substauce is almost identical in this 
respect with quercetin. 

It is interesting now to remove from this latter the two 
hydroxyls 1 and 5', for this gives a representation of 
fisetin— 


O OH 

Oil / V\ c 

\/\/ 00,1 v 

CO 


,<:> 


Oil 


the dyeing properties of which, it will be observed, are 
nearly identical with thoso of quercetin and myricotin. 
From this it appears that the hydroxyls 1 and 5' have 
practically no effect upon the tinctorial property of these 
derivatives of the flavone group. 

A further fact as regards this question can be arrived at 
by a study of rhamnetin, which is a quercetin mono- 
methyl ether containing the methoxy group in the 
position 3 — 


OCH, 


O 

/\/\ C _ / 

\ As/ 1 COH • 

Oil CO 


OH 

Oil 


It is welt known that a methoxy group in these phenolic 
dyestuffs has no auxochromic effect, so that if the 
hydroxyl 3 iu quercetin has any marked tinctorial influence 
this will disappear when it is methylated. As a matter of 
fact, it will be observed that no such change takes place, 
for rhamnetin and quercetin possess an almost identical 
dyeing property. It therefore follows that the hydroxyl 3 
in quercetin has no tinctorial value, and the behaviour of 
fisetin, quercetin, and myricetiu as dyes is practically due 
o the 8 ,4' and a hydroxyls. , 

Again, it is evident that the dyeing property of luteolin 
is dne to the hydroxyls 3' and 4', and that the groups 
occupying the position 1 and 8 do not odd to this effect. 

Starting afresh with chrysin it will be observed that if 
this be transformed into galangin— 


O 



OH CO 


MS 


there t* at on os a well-marked increase iu dyeing powers 
end this is again intensified to a alight jtxtent by' Its 
conversion into kampherol — 


O 



OH CO 


:» 


and to a slightly further extent by conversion into moriu, 
the colouring matter of Old Fustio— 


O OH_ 

oh/V^c-/ )ou 

OH CO . 


Id studying this lntter group of three colouring matters, 
viz., galangin, kampherol, ami inorin, it is at once evident 
that T.ieberraann anil Kostanecki’s rale does not apply to 
theso compounds, for they do not contain ortho hydroxyl* i 
though therefore the presence of ortiio hydroxyl groupa in 
the antliraquinone and flavone series always confers dyeing 
property, this grouping is not absolutely essential in the 
fiavone or flavanol class. 

There is for instance no special distinction of importance 
as to strength of shade produced by luteolin, which contains 
ortho hydroxyls, and inoriit, which does not; and though, 
of course, the presence of these ortho hydroxyls in 
quercetin does have a powerful influenco, they are evidently 
| not essential to tinctorial property. That this is not a 
; peculiarity of the fiavone group alone gains support from, 
j the behaviour in this respect of euretimin from turmeric, 
j fur no evidence has as vet been forthcoming that this 
i compound contains ortho hydroxyl*, 
i The result of this investigation of these dyestuffs of the 
fiavone group indicates, therefore, that three hydroxyl 
groupings have to he taken into account, namely, (a) the 
hydroxyls 3' and 4', (6) the hydroxyl a, aud (c) these three 
hydroxyls together. 

An important theory os regards coloured compounds of 
this type, and which has been largely applied to the 
artificial colouring matters, is the so-called “quinonoid 
theory," aud, as is to be expected, it is possible to explain 
the dyeing property of these foregoing substances from the 
point of view of this theory. 

(«) Chrysin and apigenin, being in themielves colourless 
substances, and contain no quinonoid structure, to these 
coloured metallio compounds such a configuration must 
be probably assumed, and this may be expressed in the 
following manner:— 


O 0 



OH C 


I 

OH 

Now, the tendency of these colouring matters to font* 
salts is probably feeble, or, patting it iu another way, these 
salts, as for instance the lead salts, are very sensitive to 
dilate acids, moreover the ooiouring matters themselves do 
not decompose the alkali acetates iu presence of alcohol, a 
reaction which will bo referred to later. In other wprds, 
these compounds have little tendency to assume the 
quinonoid form, snd consequently their dyeing properties 
are feeble. 

(6) As the next example, luteolin may be cited, in the 
case of which there is obviously a distinct tendency t» 
assume the quinonoid form, and there can he little donbt 
that in this change it is the hydroxyl in the poeition At 
eh takes part, being influenced in this direction by the 
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preteoceof the. adjacent hydroxyl S', v The quinonoid fora * 
d luteolin will therefore be— 
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A precisely similar effect is produced by the hydroxyl 
situated in the pyrone ring, in kampherol for instance, 
which, as has been previously shown, has a dyeing property 
almost as intense as luteolin itself— 


\/\/ 

i n 


the formula of the original substance plus one equivalent of 
the acid, and were almost immediately decomposed ip pre¬ 
sence of moisture or aleobol with elimination of the acid 
and regeneration of the colouring matter. An examination 
of a varied series of phenolic dyestuffs showed that this 
reaction employed in the way described at the time was 
almost limited to the flavone class, and the behaviour in 
this respect of the individual members was therefore closely 
studied. As a result it was found that only those substances 
which possessed a well-marked dyeing property reacted with 
the acid, and that the feeble dyestuffs such us chrysin and 
apigenin remained apparently unaffected by the treatment. 
So far therefore as this group was concerned, the reaction 
serves as a valuable indication of the dyeing property, and 
in order to account for these Tesults an explanation based 
upon the quinonoid theory was suggested, IjUteolin hydro¬ 
chloride for inslance being represented thus— 
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As regards the effect of the various hydroxyls upon the 
shade of the colouring matter in various distinct groups, it 
is interesting to note that the similarity of sbado possessed 
by flavone compounds is not a characteristic of the anthra- 
quinone group. This is evident from an examination of 
the result of comparative dyeing trials with alizarin (ili- 
hydroxyanthraqninone), anthragallol (trihydroxy anthra¬ 
quinone), alizarin bordeaux ^tetrahydroxy), and alizarin 
cyanine (pentabydroxyanthraquinooe). 

Now in the conversion of alizarin into anthragallol a 
change is produced in the formula which is exactly 
analogous to tho production of myricetiu from quercetin ; 
but whereas in the latter case the dyeing property is scarcely 
altered, in the former it will be observed that a very 
marked change occurs. The presence of four hydroxyls as 
in alizarin bordeaux exercises a further change in shade, 
which is further accentuated in the pentahydroxy compound 
.alixarin cyanine— 

OH CO OH 
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Alizarin Bordeaux. 
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Alizarin Cyanine. 


The varied dyeing property exhibited by these compounds 
•<of the anthraquinone series must be mainly due to tho 
presence of the two carbonyl groups. 

A class of colouring matter closely allied from a chemical 
point of view to the anthraquinone group is that derived 
from xanthone, in which but one carbonyl is present, and 
here again the derivatives of xanthone— 
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It was, however, pointed out, that certain other phenolic 
dyestuffs did react with the acid, but that the instability of 
the compounds thus produced hindered their isolation. 
For instance, red alizarin and red morindono give respec¬ 
tively with sulphuric acid mnrcou and deep hlue-coloured 
solutions respeciively and these latter probably contain 
highly unstable compounds of the dyestuffs with the acid. 
These curious salts, the formation of which could for many 
years only ho explained with the aid of the quinonoid 
theory, have been shown by Collie and Tickle and by 
Baeyer to he oxonium derivatives, that is to say, compounds 
of tetravnlent oxygen. Thus, for instance, in the case of 
hydrochlorides the group— 

H Cl 
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or an-allied grouping is assumed to lie present, as illustrated 
by Collie’s formula for dimcthylpyrone hydrochloride— 
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Now, although the work of these chemists indicates that 
the formation of an acid compound does not necessarily 
involve a quinonoid change in the compounds under discus¬ 
sion, such a reaction may nevertheless be readily presumed 
to occur at the same time. For instance, luteolin hydro¬ 
chloride may be represented thus— 


so far known which have dyeing properties are of the 
yellow type and exhibit hut little variation among them¬ 
selves. It therefore appears reasonable to conclude that 
the property of the aliaarin dyeB, iu respect of variation of 
shade, is due to the presence of the second carbonyl group, 
hut before a reason for this peculiarity is brought forwnrd, 
I should like to allude to a subject which Is connected with 
•this point. 

Some years ago (Trans. Obem. Soc., 1882, 2343) It was 
pointed out that hsematein and brazilein, the colouring 
matters of logwood and Brazilwood, when treated with 
mineral acids gave certain interesting acid compounds. On 
extending the reaction to^brtain other colouring matters, 
notably those of the flavone grow, it was found in numerous 
instances that they also frequently formed compounds with 
sulphuric acid and the haloid acids. These products possessed 
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this formula suggesting that it Is the quinonoid oxygen 
which assumes the tetravalent condition. On the other 
hand, it is, of course, possible to represent these oxonium 
compounds in the way indicated by Collie’s formula above. 

I have before me an interesting example of a colouring 
matter, butein, obtained from the flowers of the Butea 
frudota, which waa partially examined some yean ago by 
the late Prof Hummel. This substance appears to exist in 
two modifications, one yellow aod the other colourless, 
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and theee eotnpotmds not only possess the Mine percentage 
composition, and the same nuclei, bat have also identical 
dyeing properties. The examination of this dyestuff is 
not far enough advanced to allow one to predict its consti¬ 
tution, but it seems very probable that the difference 
between the two modifications may be expressed by repre¬ 
senting the colourless modification by a nouquinouoid 
and the coloured by a quinouoid formula. ..... 

I will now allude to a second reaction similar in. its 
character to the formation of the acid compounds just 
referred to, and with which it appears to be closely 
connected. 

When a solution of a plieuolic colouring matter such as 
quercetin or alizarin in boiling absolute alcohol is treated 
with a corresponding solution of potassium acetate, a 
coloured crystalline precipitate is almost immediately 
formed, which is the monopotassium salt of the dyestuff. 
In the place of potassium acetate, salts of other mono batic 
acids may be employed, and alcoholic potash behaves 
similarly as long as water is practically, absent. This 
remarkable reaction has, so far as potassium acetate is 
concerned, been shown to be a general one in that all 
phenolic substances possessed of well - defined dyeing 
property give salts of this character. 

In those cases, however, where the tinctorial property is 
but moderate, a mono-substituted potassium salt is not 
always formed, the product being sometimes obtained as 
an addition compound of the colouring matter with the 
neetntc. 

On the other hand, substauces are frequently formed 
which may he termed semi-substituted salts, that is to say, 
salts which contain only half the metal which should he 
present, as in the case oi daphnetin, which forms the salt, 
C, s H n O g K; hut the most interesting compound ofthisclaas 
is that obtained from gallacetopheucnc, C S H 8 0, (Alizarine 
yellow C), which contains hut one-third of the normal 
quantity uf potassium. It has consequently been named 
potassium trigallacetopheneue, and has tho formula 
CijIIjAsK. 

Treated in this way with potassium acetate, the chief 
members of the flavotie group yield a well-defined series 
of crystalline salts, which possess the property that, on 
boiling with water, they are decomposed with separation 
of the free colouring matter. On the other hand, dyes of 
the alizarin type give mono-substituted salts which can he 
digested with water without undergoing decomposition. 

Again referring to the flat-one group, it is interesting to 
note that it is only those compounds which react with 
mineral acids which will yield these mono-substituted salts. 
In other words, the acid and basic natures of the flavone 
derivatives, as expressed by these two reactions, ure so 
markedly similar in each case as to suggest an intimate 
connection, and a likelihood that both, at least in the first 
instance, are due to the same cause. 

Again, both salts and acid compounds of this group are 
readily decomposed by water j and not ouly this, both are 
more highly coloured than the dyestuff from which they 
are derived. 

It is remarkable that in phenolic compounds of this 
class, which may contain two, three, four, or more hydroxyls, 
but one hydroxyl in each case reacts ; in other words, merely 
a mono salt is formed. Attempts to locate this hydroxyl 
by treating the potassium salt with methylic iodide were 
unsuccessful as regards the flavone group, but successful 
as regards the anthraquinone series. Iu this way, the 
mono-potassium alizarine gives the meta methyl ether, 
indicating that the reactive hydroxyl occupies this position. 

To explain these results it hat been suggested that the 
first product of tbe reaction ia an oxonium derivative, the 
composition of which is represented as an addition com¬ 
pound of the colouring matter with the acetate. For 
mstanee, the aliznrin derivative would be thus represented— 
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This compound ts, however, too unstable for feoletlooi 
and almost immediately passes into the mono-potassium- 
salt— 
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to which a quinonoid form is given. 

The reasons for this latter suggestion are. briefly, that 
the hydroxyl which takes part in this reaction is that one 
which is in the para position Uo oue carbonyl group, and 
further that a most marked change in oolour is to be 
observed between the red alizarine and its deep violet salt. 
A similar method of representation can be used to explain 
the formation of the mono saltH of all phenolic colouring 
matters of known constitution. 

In all those colouring matters which have been investi¬ 
gated and which contain but one carbonyl group, it ia 
interesting to notice that their monopotassium salts closely 
resemble in colour the shades yielded with the aluminium 
mordant. Again, if tho dye containing two or more 
hydroxyl groups be dissolved in potassium hydrate solution 
and a saturated salt thus formed, and which is usually 
assumed to contain two or move atoms of potassium, this 
does not differ in colour in any marked respeot from the 
monopotassium salt itself. It iherefore appears probable 
that the salt formation which is represented by the dyeing 
process is primarily due to one hydroxyl as regards the 
colour produced, the position of tbe remaining hydroxyl 
groups determining the readiness or otherwise with which 
the reaction occurs. 

In this respect one is able to trace an analogy between, 
for instance, luteolin aud the triphenylmethane dyestuffs, 
p-rosaniline, ns is well known, owes its strong colour to 
but oue amido group, represented according to the quinonoid 
theory a* an imido group, and to this tho colour and the 
combination with the fibre is usually considered to bo 


effected. 

C - ((W»H) 3 

ll 

A. 

\/ 

« 

O 

p-Rosoliu acid. 


C 

II 

/\ 


(C,11**111.), 


J 


\/ 

« 

NH 

p-Rosauiline. 


-0 


OH 


A XcK , 

HO 
OH 


u 


C-/\ 


\/ 


OH 


O 


Luteolin. 


On the other hand, it is suggested that these colouring 
matters, for instance luteolin, dye by reason of the marked 
acidity of one hydroxyl, the remainder possessing but an 
auxochromic effect. 

Returning now to the question of the variety of shade 
exhibited by the anthraquinone dyestuffs, it will be readily 
noted that whereas in the flavone series but one quinonoid 
change can be represented as occurring at one time, in 
the anthraquinone group this is not the case; alizarin itself 
is usually represented as an o-quinone. 
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that is in the red condition, where** in the form of its 
monapotassium salt the p-qoinonoid form has been 
suggested— 
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and it is evident at a glance that both forms may be repre¬ 
sented as occurring at the same time. On the other hand, 
the introduction of suitable hydroxyls would permit of the 
simultaneous existence of two orthoquinonoid structures. 
As a further possibility, two ortho and one para form can 
similarly be represented— 
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It is accordingly suggested that the variety of shade met 
with among the alizarin group is due either to alteration in 
quinonoid lorm or to the possibility of two such arrange¬ 
ments existing in the compound at the same time. As an 
instance it might bo considered that alizarin red is the 
ortho arrangement, whereas alizarin cyanine gives a 
p-quinonoid grouping, and it is interesting to observe that 
monopotassium alizarin and the aluminium compound of 
alizarin cyanine (as exhibited on the dyed fabric) closely 
resemble one another in colour. 

In throwing out these suggested adaptations of the 
qninonoid theory, I havo purposely avoided any reference 
to the possibility of the occurrence of an ortho quinonoid 
grouping in the flavone and allied series. In certain 
instances this eun be very probably assumed to occur, but 
as these iustances did not appear to me to have an intimate 
connection with the points discussed, a reference to them 
has been avoided. 


Bottmgbam 


Meeting helil at Nottingham, on Monday, 
March 'Mth, 1903. 
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THE ACTION OF DISTILLED WATER 
UPON LEAD. 

BT FRANK CLOWES, 11.8c. 

An abstract of this paper has airoady appeared (this 
Journal, March 31, 1902, 421). 

Discussion. 

Prof. Kipping said that in University College they were 
in the habit of showing bottles of water in which lead had 
been immersed for several years. One bottle contained 
ordinary distilled water g*id the other boiled distilled water. 
It was the custom to show that boiled distilled water had no 
solvent action on lead, but that ordinary distilled water, which 
bad not been subsequently boiled, had a very considerable 
solvent action. He did not know whether the experiment 


! was at fault—whether there was some impurity in the watei 
i which prevented the action, but as far as his knowledgi 
| went, and as far as the experiments went, he thought thal 
boiled distilled water hail no action on lead which could b< 
detected by discoloration with SHj. The action of water oi 
lead had been investigated by mauy chemists, but then 
seemed to be a very great difficulty in arriving at a defiaits 
conclusion on the subject. This appeared to be due partly 
to the difference in the lead employed (though the lead used 
by Dr. Clowes was doubtless of a high degree of purity) 
the impurities in which might possibly give rise to the 
i brown coloration with hydrogen sulphide. 

! Would Dr. Clowes explain the fact mentioned, that ii 
white lead were suspended in water, and carbon dioxidi 
passed through the solution, nothing, or a very small quantity 
only, dissolved, whereas if precipitated white lead, which 
I had substantially the same composition, were used, a largt 
j quantity of some lead compound passed into solution i 
This seemed a very remarkably state of affairs. In 
speaking of the iuhibitive effect of substances, l)r. Clowes 
referred to sulphates and carbonates. There again there 
was very great uncertainty. To what was the inhibit!vs 
effect of sulphate due? It could hardly be due to the 
formation of lead sulphate, because this salt is sufficiently 
soluble in water. It was hard to explain, therefore, why 
the solubility of the metal was diminished. It had also 
been stated that chlorides had an inhibitive effect. 

Dr. Clowes: We tried chlorides and did not find any 
iuhibitive effects at all. 

I’rof. Kipping said that chlorides were stated as having a 
very pronounced iuhibitive effect. It seemed to him that it 
i could not bo so, unless insoluble basic lead salts were 
formed. lie also asked Dr. Clowes whether he had found it 
impossible to get any water which would not act upon lead. 
| Would it be possible, he asked, to saturate the water with 
hydrogen, boil it out, and then saturate it again ? It was 
j stated in text-books that pure water had no action on lead. 

Mr. S. F. Burford asked whether it was correct, as 
stated in Davie's “ Hygiene,” that lead pipes containing 
3 per cent, of tin were not attacked by water. He bad 
often wondered what it was in old wells that attacked the 
lead pipes. He had been told of cases in which suction 
pipes had been eaten through in eight months. 

In testing water for action of lead, it was necessary to 
remember that natural waters were tiuted. In an experiment 
on the action of water ou lead piping, be had found a 
sample to require 0-7 c.c. of a standard lead solution when 
distilled water was employed for comparison, but only 
| o • 2 c.e. was required to produce the Bame depth of colour 
I when the natural water was used for the check-test, 
j Dr. Cavkn observed that problems of this kind often 
turned upon the question of impurity. The lead, as far as 
Dr. Clowes was concerned, was practically pure. It was 
difficult to understand that the addition of another metaV 
i made less lead dissolve. He would rather have thought it 
would have caused an increase in the amount of lead 
dissolved. Hydrogen sulphide was more sensitive in an 
alkaline solution. 

The Chairman asked, in reference to the inhibitive action 
of sulphates, whether traces of free sulphuric acid did not 
increase the action of soft water on lead. He believed it 
was in connection with an epidemic of lead-poisoning which- 
occurred at Huddersfield some years ago there was some 
difference of opinion as to the cause, which wa« attributed 
by some analysts to the presence in the water of free 
sulphuric acid. It had been suggested that waters which 
had a tendency to act upon lead should be caused to pass 
over flints. He should like Dr. Clowes’s opinion of this 
suggestion, in view of his observation that the contact of 1 
cold water with glass did not prevent its action upon lead. 

Dr. Clowes, in reply to Prof. Kipping’s last question' 
i said he had endeavoured to procure water which would nob 
act on lend. Distilled water had been boiled in vacuo for 
a considerable time, and the steam above the water 
displaced by hydrogen t he had also tried other means. He 
believed that a trace of oxygen remaiued in solution which 
could not be removed by any of the processes adopted. 
The amount of oxygen remaining in solution was very 
i minute (0-S part per million). The most noteworthy fact. 
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however, wss that, after alt the -various methods tried, the 
same quantity of oxygen had remained in the water : this 
appealed to indicate that a certain quantity remained per¬ 
manently in solution. He said he bad not tried water 
saturated with hydrogen, boiled, and again saturated. 

Regarding the question whether the appreciable 
coloration caused by H t S in tho boiled water was due to 
the trace of impurities in the lead, it appeared probable that 
the very minute traces of iron, tin, nickel, or copper would 
not pass into solution, since their hydroxides were insoluble, 
whilst the lead hydroxide was soluble in water. 

With regard to load carbonate, the normal carbonate 
could be obtained, according to Watts’ Dictionary, by 
adding cold solution of sodium carbonate to oold lead salt 
solutions. The marked difference in behaviour of the lead 
carbonates towards solutions of carbonic acid appeared to bo 
due to the absence of hydroxide in different degrees. 

The lead carbonates containing much hydroxide were not 
dissolved, while others were. He had no personal 
experience of the effect of alloying lead with tin to 
prevent the action of water upon the lead. It appeared 
possible that tin, if added in due proportion, might produce 
an alloy which would behave quite differently from lead 
itself when subjected to contact with water. Several 
chemists had written to him mentioning that lead in contact 
with some of tho Scotch waters underwent remarkable 
pitting. Holes quickly appeared and perforated tho plates. 
In his experiments he had worked with the purest commercial 
sheet lead and distilled water obtainable, and had obtained 
no such effect, iu regard to the action of cold water on 
flint at Sheffield, the practice, he believed, was to allow the 
cold water supply to flow through large beds of flint, but 
they mixed the flints with chalk. They found that this 
considerably reduced the action of the water on the lead 
surfaces. It appeared that flint produced silicate, iu 
presence of calcium carbonate iu solution in the water. 

In rainy weather following a dry season, the peat acids 
would appear in the water in some quantity. These acids 
were apparently the cause of the mischief at Sheffield. 
I>r. Houston had Rhown that the presence of certain 
bacilli in the peat led to the production of organic acids 
which dissolved the lead oxide. In conclusion. Dr. Clowes 
acknowledged the valuable assistance furnished by an old 
Nottingham student, Mr. K. T. JShelbourne. 


Meeting held at Leicester, an Wednesday, 
April 29th, 1903. 
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A HIDDEN SOURCE OF DANGER IN SULPHATE 
OF AMMONIA SATURATORS. 

BY Y. J. R. CARUIAA. 

Before proceeding with the subject of this paper it may 
be of use to describe a common form of sulphate of 
ammonia saturator. 

Fig. I represents a saturator, which consists of a leaden 
bath covered in to form a chamber to serve as a reservoir 
tor the gases produced in the process, and which are led 
away as fast as they are made by a pipo, B, usually placed 
vertically, hut shown horizontal in the figure for the’ sake of 
clearness. 

The ammonia-laden steam from the still rushes through 
the pipe A into the saturator, and issuing through the small 
holes in the foot of the pipe meets with sulphuric acid 
in the bath, when the ammonia should be completely 
absorbed, the gases evolved—mainly sulphuretted hydrogen 
and carbon dioxide—passing forward through B, to be 
variously dealt with, according to the circumstances of each 
works. The sulphate of ammonia collects in the bath and 
is fished out at intervals through the opening at C. 

Variations in the level of the acid liquor in the , bath are 
of regular occurrence, and can be observed in the fishing 
well C. Assuming the level to be l ft. 9 ins. from the 
bottom of the fishing well in the case now considered, the 


liquid rises as the “ salting ” proceeds, and is at its highest 
level some 4 ins. higher when ready tor a “ fishing ” to be 
taken out. 

Under every conceivable occasional difficulty and dis¬ 
arrangement of a Davis’s ooluran-still during a period oi * 
nearly 13 years the liquor in the saturator had always- 
behaved in the manner described, until a few weeks ago, 
when it suddenly came out of the fishing well with suoh 
violent suddenness as to almost amount to explosion. 


Fig. 1. 



Such an occurrence wss not to be ignored, and its 
recurrence must be prevented. A very serious accident 
might have resulted had any man been close to the 
apparatus. 

The first investigations led to nothing that could give a 
cluo to the cause of this overflow. All tho gas-outlet pipes 
leading from B were found clear and open, but probably 
excessive pressure of the gases within the saturator chamber 
was tho immediate cause of the phenomenon, however the 
pressure might have originated. It was only necessary for 
this to rise to 0-3 of a lb. per square inch for the liquor to 
reach tho brim, and anything above that would make it 
overflow. The employment of a safety valve was the obvious 
remedy, and one (Fig. 2) was placed on the saturator. 
This temporary valve was made from a circular pieoe 

Flu. 2. 



of thin lead having a rim burnt all round it to keep 
in a rubber washer which formed a tight joint with the 
edge of a 4-iu. diameter opening made in the crown of the 
saturator chamber. Three wings were easily burnt on to 
the under side of the leaden disc to keep the valve in place, 
and a spindle in the centre was a convenient means for 
holding a number of thin dues of small diameter to obtain 
the necessary weight. It will be seen that as a 4-in. 
diameter area is 12 • 56 square inches, tho weight of the valve 
had to he 3‘77 lb. in order to counterbalance a pressure of 
O’3 of a lb. in the saturator chamber. 

Farther investigation revealed the fact that the feed of 
gas liquor to the atiU previous to the accident had been 
increased to an unusual extent, and the liquor at the same 
. rime happened to be stronger than usual. There could now 
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be no-dtmbt that excessivepressurem the saturator chamber 
oKUiedby too large a feed was the true explanation,but 
there seemed to be some difficulty in wholly reconciling the 
observations of the attendant ’with this cause. Mr. U. M. 
Fletcher, the alkali Works inspector, considered that when 
the gas pressure within the saturator chamber had so 
depressed the level of the liquor in tho bath as to lay bare' 
any of the holes in the foot of pipe A, the pressure of the 
unabsorbed ammonia and steam would be so great as to 
violently foroe out the liquor from the bath through the 
fishing well in the manner that had been observed. 

A safety valve is a real protection to a saturator, without 
whijh none should be allowed to work, if immunity from 
this unlikely, but possible accident, is desired. 


Jetton* 


Meeting held at Glasgow, on Tuesday, 
April 28th, 1903. 
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THE CARBONACEOUS MATTER OF ANIMAL 
CHARCOAL. 

I1Y T. I„ l'ATTEUSON, F.I.C., K.C.S. 

Introductory. —Animal charcoal is the final product of 
the destructive distillation of bones. Care is taken in its 
manufacture not to raise the temperature above a moderate 
red hear, otherwise the 'earthy constituents would bo 
partially fused or fritted, with more or less destruction of 
its porosity and reduction of its valuable decolorising 
property. On the other hand the temperature must be 
high enough and long enough maintained, to sufficiently 
carbonise the bones and drive off the volatile products, 
which oonsist of hydrocarbon gases, water containing 
ammonia, cyanides, Sec., and a tarry oil containing volatile 
organic bases and hydrocarbons. 

The so-oalled carbon is the chief constituent of animal 
eharcoal on which its decolorising power depends; hut 
the mineral or earthy constituents are almost equally 
important, for they not only assist in absorbing earthy 
salts, they form a porous framework on which the active 
constituent is deposited and give the whole a hardness 
which makes it easily handled and reburned with little loss 
of carbonaceous matter. The carbon in animal eharcoal is 
not pure carbon, but consists of a series of complex organic 
bodies containing a large percentage of nitrogen. The char¬ 
coal from wood is much purer carbon than that from bones, 
but it has little or no decolorising power and contains little 
or no nitrogen. Hence it has long been considered 
essential that charcoal for decolorising purposes should 
be nitrogenous. The combination in which nitrogen existB 
in animal charcoal has not hitherto been investigated. One 
of the objects of this inquiry was an examination of this 
subject. 

In a note to the Chemical News (1873, 27, 111), I made 
the statement that “ Animal charcoal when new and of good 
vprality-contains ahont 4-3 per cent, of organic matter, A 
email portion-is soluble in water, the greater part is soluble 
in acid, and the remainder is insoluble in either menstruum. 
-When charcoal is ignited the loss of weight is equal to 
theesrbon + organic matter + water.” This statement 
requires some modification, it was controverted at the time 
by some chemists who would not believe that bones which 
had keen- submitted to a red heat fora lengthened period 
COdd contain any organic matter. Rut its presence, which 
Was known before is now generally admitted. It was my 
intention to return to jtft subject and study more closely 
'-thd -toss which charcoal undergoes on ignition, hut 
ewoouwtanoes prevented ,me doing so until now. > When it 
is remembered that hones an -never completely carbonised 
and are still giving oB volatile vapours when raked froth 


the retorts into air-tight receivers, the existence of more or. 
less organic matter in . the finished charcoal is nottobe 
wondered at. 

Its presence Is easily demonstrated by dropping a small 
portion of charcoal into concentrated sulphuric acid in a test 
tube. The acid assumes a more or less brown colour in 
proportion to the organic matter present, good new charcoal 
giving a dark brown colour, whilst spent charcoal gives little 
or none. The colour is not due to the destructive action o£ 
the acid on the organio matter, as is the case when many 
organic substances are digested with sulphurio acid. I am 
of the opinion that the brown organic matter exists in the- 
charcoal as such, and gives the charcoal itself a more or 
less brownish black colour in proportion to the quantity 
present. It is partially soluble in cold sulphuric acid 
without decomposition and the portion dissolved may be 
completely recovered by precipitation with water. I have 
taken advantage of this reaction to separate a portion of 
the organic matter insoluble in hydrochloric acid. 

When animal charcoal is heated it loses weight, and it 
continues to lose weight when heated up to 300° C. and 
over, without visibly suffering oxidation or decomposition. 
Chemists differ in opinion regarding this loss. Some hold 
that it is due to moisture not expelled at the temperature 
of the water oven and have recorded experiments in 
support of this contention. The late Dr. Wallace, who 
was an authority on eharcoal, from experiments recorded 
in the sugar cane (1869, 1, 115) arrived at the conclusion 
that it is uecessary to dry new charcoal at a temperature 
of 350° F.—about 160° C,—for 10 minutes to drive off 
all the water. Wilson (Chem. News, 1873, 27, 225) 
heated animal charcoal to 500' F.—about 260“ C.—and 
recorded the loss as water. On the other hand many 
chemists consider these temperatures too high and estimate 
water at lower temperatures. Tho opinion, however, is 
general that a greater heat than 10o J C. is Decessary to 
expel the water from new eharcoal, but no temperature has 
been fixed for this purpose and consequently we have the 
water estimations recorded at various temperatures over 
100 ° C. I agree wiih the opinion that moisture or 
uucombined water is not completely eliminated at 100“ C., 
but I have always adhered to this temperature, or rather to 
the temperature of the water oven, which is only 95' C. or 
96° C. One reason for this is because of the difficulty 
of fixing a temperature over 100° C. when hygroscopic 
water ceases to he given off and organic bodies begin to be 
broken up. Another is because the carbonaceous residue 
from hydrochloric acid is always dried and weighed at 
100° C., although, like charcoal itself, all the water is not 
completely expelled at that temperature. Ry drying 
charcoal at temperatures over 100° C. and carbonaceous 
matter at 100° C. only, the organic matter soluble in 
hydrochloric acid, which is a difference quantity, is 
returned too low. Decomposition of the organic bodies 
takes place at comparatively low temperatures, and water 
is one of the products, as I shall have occasion to point 
out later, hence water determinations made at temperatures 
considerably over 100° C. will record such water as well 
as mere moisture. 

Loss of Carbonic Acid in Igniting Charcoal. — The 
problem which I set myself to investigate is this—apart 
frem water lost In the water-oven, of what does the 
portion burned off consist ? I have said, in the statement- 
above referred to, that it consisted of a little organic 
matter soluble in water, a much larger portion soluble in- 
hydrochloric acid and carbon plus the remaining organic • 
matter insoluble in either menstruum. This statement 
requires to be considerably modified, so far as the portion 
soluble in hydrochloric acid is concerned. I now find 
that the greater portion is insoluble-in hydrochloric acid 
and oloeely united with the carbon, and that the loss on 
ignition, apart from carbonaceous matter, whioh baa hitherto 
been set down as soluble orgsnio matter, is chiefly-car- 
bonio acid liberated from' the-ash jar the process.' -of 
- ignition, with perhaps- a little 1 water not recovered -M< 
100" O, Itiwaa only iu the-Course of this' investigation 
. thuto It suspected the- loss of carbonic acid on -ignition.' 

1 The reason why- it has-been overlooked- hither to-is' 
because the carbonate -of 'lime - in eharcoal-la ahmysi 
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.knitted from the weight or volume of carbonio add 
lerMedfrom the unburned charcoal. When earbonio 
tid is at the sam® time determined In the ash the lose is 
wealed.' 1,1 " 

The loss of carbonic acid is due to the decomposition of 
trbohate of lime by the phosphate of lime in the presence 
' carbon; no lime is get free. In the analytes I have 
ade, to be considered shortly, the ashes, in every case 
ter weighing, were treated with carbonate of ammonia to 
irbonate any free lime, slightly ignited and again weighed, 
he weight remained constant except in two or three 
lses, where it was only increased by 0*2 mgrm. The 
bosphate of lime in charcoal combines easily with the lime 
i the carbonate of lime at a low red beat to form a more 
asic phosphate then tri-basic phosphate, which is only 
^composed by the stronger acids. As charcoal becomes 
Id with use the carbonate of lime disappears. This loss 
is been explained by assuming that the organic acids in 
re sugar liquor passed over it were neutralised by the 
irbonate of. lime. As a matter of fact, very little car- 
Dnate of lime is removed in this way, the organic acids 
ot being powerful enough to decompose it, except in the 
eak liquors when washing off. The repeated burnings to 
hich the charcoal is exposed in the process of revivification 
responsible for this gradual decomposition of carbonate 
i lime with formation of basic phosphate. So that obareoal 
hich contained when new B to 8 per cent, of carbonata of 
me, may not contain more than ^ per cent, when spent, 
ut the phosphoric acid is in combination with nearly as much 
me as the carbonate of lime and phospluito of lime together, 
untamed when it was new. This is a subject which 1 
ivestigated many years ago. It was very fully discussed 
y Frazer Smith in a paper communicated to the Chemical 
[ews (Vol. 33, p. 100, 1876), to which those interested in 
ie subject may be referred, Sly present experiments show 
tat the mere ignition of charcoal to burn off carbonaceous 
latter, determines the same decomposition of carbonate of 
me as is only brought about in the refinery in the course 
f two or three years’ reburning. In the analyses recorded 
ow it will be observed that as much as a per cent, of 
srbomo acid is liberated in the process of igniting new 
harcoal over a Bunsen lamp. Doubtless the carbonaceous 
latter assists by reducing the carbonic acid to carbonic 
aide. Hence the organic matter solublo in hydrochloric 
cid, which X have hitherto supposed to exist in new 
harcoal, will be reduced by this amouut. 

Separation and Estimation of Organic Matter. —I have 
lid that a portion of the organic matter insoluble in hydro- 
hloric acid is solnble in sulphuric acid, from which it may 
e recovered. The separation is carried out in the follow- 
lg manner: The carbonaceous matter + orgauio matter 
nd sand, from about 1 grin, of charcoal, which remains on 
tared filter after treatment with hydrochloric acid and 
-ashing, is dried and weighed. As much as cun be easily 
amoved from the filter it transferred to a small dry beaker, 
'he filter and adhering carbonaceous matter are dried and 
gain weighed. The carboiiaceoua matter in the beaker is 
overed with about 10 c.c. of conceutrated sulphuric acid, 
tirred and set aside with occasional stirring. When the 
arbonacous matter is dry, no heat is developed and no 
CcompoBition takes place. After a couple of hours, when 
he acid has taken up all that it will dissolve, tho contents 
f the beaker are poured on a dry asbestos filter, and the 
cid socked through with the pump. The beaker is rinsed 
rith a few cubic centimetres of sulphuric acid, and added 
3 the carbonaceous matter on the filter; when that it tucked 
hrough the separation ia completed by washing, first with 
few cubic centimetres of sulphuric acid, and finally with a 
reaker acid of 1*750 sp. gr., until the aeid comes through 
olourlcss. The carbonaceous matter on the filter is 
esarved for farther treatment 
The sulphuric aeid filtrate, whloh hat a de4p brown 
olour in proportion to the organic matter dissolved, is now 
idured into a large volume of water) abopt JO*—IS times 
he volume of the filtrate^ and the aeid residue in the 
ecelver washed ip with water.- On stirring- and setting 
side fat- some hours or -over-night< narly tbs whole at the 
teanic matter settlos to the- bottom at a deep brawn ffoc- 
UMtt precipitate, which can he collected on a tared filter 


washed with boiling water, dried, and weighed. A very 
small quantity remained dissolved in the acid filtrate, which > 
is not separated by neutralising the aoid, but it oaa be - 
completely recovered bypassing the dilate filtrate through ' 
the carbonaceous matter from which it was separated,or 
through a separate weighed portion of carbooaoeuut matter 
and its weight ascertained directly, after the carbonaceous 
matter has been washed and dried on a tared filter. The > 
organic matter is very gelutiuous, and filters with difficulty, 
even with the pump. But it need not be directly estimated, 
since its weight can be ascertained from the difference in 
weight of the carbonaceous matter before and after separa¬ 
tion. Only one or two direct estimations were made, to 
make sure that the organic matter thus recovered uccouuted 
for the loss in weight of the carbonaceous matter treated 
with sulphuric acid It will be seou that this was the case 
from the analysis of the curbonaceous matter insoluble in 
hydrochloric acid which is giveu below. * 

Returning to the residue on the filter, tho acid-washed 
carbonaceous matter, asbestos and grid are transferred to a 
large beaker, and the funnel washed into it with water. 
The grid is lifted out and the asbestos and adhering car¬ 
bonaceous matter washed off with water. The beaker is 
half-filled with bin water, whioh is then boiled and allowed 
to settle, the liquid decanted through a tared filter, and the 
residue similarly treated five or six times, with boiling in 
each case before decantation, since very careful washing is 
necessary to completely free the asbestos from sulpharic 
acid. When thoroughly washed it is dried in the water oven 
and weighed. The filter anil its contents are then ignited 
ami weighed again. Tho lots oil ignition after making 
corrections for tho asbestos, s-.md, and the portion adhering 
to the first filter is carbonaceous matter. The difference 
between the carbonaceous matter thus found and the car¬ 
bonaceous mutter + organic matter weighed on the first 
filter corrected for the sand, which has been estimated in 
another portion of the charcoal, gives the orgauio matter 
soluble in sulphuric acid. 

The filter for the acid separation is best made by forming 
a mat of asbestos on the surface of a small porcelain grin 
supported in a small funnel. Asbestos suspended in water, 
which has been previously washed and cut into ahort 
lengths, is poured on to tlie grid until it is evenly covered, 
and tiie water filters through clear, when it is dried in the 
water oven. Some little experience is required in making 
these filters, for if the mat be too thick filtration is very 
slow; if not thick enough the filter is easily burst. (Since 
asbestos contains water of crystallisation, and even ignited 
asbestos when moistened does not give up all its water at 
100° C., a factor has to be found by which the weight of . 
the ignited asbestos is increased to give its weight at 
100° C. A portion of tho asbestos used to make the filters 
is dried at 100° C. and weighed. It is then ignited and 
weighed again. Tho former weight divided by the latter 
gives the factor. As two portions of asbestos are not by 
any means uniform in the loss they sustain on iguition, 
slight inaccuracies may occur in the corrections for this 
substance, but the results may bo taken as quite sufficiently 
accurate for all practical purposes. 

The organic matter separated by sulphuric acid is only 
a portion of that contained in the carbonaceous residue 
from hydrochloric acid. I am inclined to believe that a. 
much larger portion remains unditsolved. As evidenco of the 
non-elementary nature of this residue, I may say that a 
further quantity of organic matter may be separated by . 
digesting the portion insoluble in cold sulphuric acid, with 
sulphuric acid heated to 100° C. in the water-bath for an 
hour or two. Nordhauscn acid also dissolves organic matter 
from the same residue without apparent decomposition, from 
which it can afterwards be separated by filtration through 
asbestos, diluting the fittrate with sulphuric acid and pouring 
the mixture into water. 

When this same residue, from which all the organic . 
i matter soluble in cold sulphuric acid has been separated, 
iis heated to boiling with sulphuric aeid fop a few minutes*' 
cooled , and filtered, another portion of organie ipattet I*- 
separated. When tha acid filtrate . ia thrown into water it 
brown precipitate falls out at before. This experiment #«»-.I; 
repeated a third rime with the carboniceo us residue Mterei- 
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from the boiling sulphuric acid with the lame result. The 
only difference between tbeie two portions of organic 
matter and the first it that the precipitate is somewhat 
darker, denser, and settles more easily, and that in the 
order in which the experiments were made. 1 did not pursne 
the inquiry further in this direction, hut have no doubt that 
other boilings would have dissolved more of the organio 
matter, and as sulphurous acid was liberated from the boiling 
acid on each occasion, and other signs of decomposition were 
evident, 1 did not consider it worth determining the amount 
of organic matter separated in relation to the carbonaceous 
matter. 

Colour-absorbing Properly of the Organic Matter .— 
The observation that the supernatant acid liquid in the 
two last experiments was colourless when the precipitate 
settled gave rise to the suspicion that the brown organio 
patter might be able to absorb colouring mutters from 
solution, and that it might really be part of the active 
constituent of the carbonaceous matter. To put this 
supposition to the test, the supernatant liquid was poured 
off, and the residue from each, together with the brown 
organio matter, transferred to a 100 c.c. flask. 1 c.c. of a 
standard caramel solution was added, and each flask made 
up to the mark with water and transferred to a bottle for 
observation. At the same time 1 c.c. of standard caramel 
solution was made up to 100 c.c. with water and trans¬ 
ferred to another bottle. After a tew days, when the 
organic matter had completely settled, the solutions were 
filtered, and the colours compared with that of the standard 
solution. The menu of two closely-agreeing experiments 
gave 33• 8 per cent, of colour absorbed by the organic 
matter separated by the first boiling with sulphuric acid, 
and 42'4 per cent, for the organic matter separated by the 
second boiling; and the amount of the organic matter 
filtered and weighed on a tared filter was 0*0198 grm. for 
the first and O'OIO grm. for the second. Thus the organic 
matters aro shown to be decolorisers, and the second 
portion, which was the most difficultly soluble in sulphuric 
acid, a better deeoloriser than the first in the proportion 
of 2'152 to 1. Compared with good charcoal, 1 grtn. of which 
will absorb the colour from 1*048, c.c. of the standard 
caramel solution employed, the first portion of organic 
matter was 16 • 03 times better, and the second portion 40*46 
times better, as a deeoloriser. 

Having found that the organic bodies separated by 
boiling sulphuric acid are capable of decolorising a caramel 
solution, it became necessary to ascertain whether the body 
separated by cold sulphuric acid possessed the same pro¬ 
perty. Without detailing the experiment, which was 
carried out like the others, I may say that 1 grm of this 
organic body was found to be capable of absorbing the 
colour from 17'43 c.c. of caramel solution, which makes 
it 16'63 times better as a deeoloriser than good charcoal. 
The result is practically the same as that for the first 
portion separated by boiling sulphuric acid. A similar 
experiment was at the same time made with the dried 
organic body separated by cold sulphuric acid, which 1 
assume to be in the same condition as it exists in animal 
charcoal. 0*0592 grm. of a ground portion was shaken 
up with the caramel solution employed in the other experi¬ 
ments; after filtering and comparing the filtiate with the 
standard, it was found to have absorbed colour in the 
proportion of 0'903 to 1 of standaid charcoal. That is to 
say, it is not quite equal to standard charcoal in decolorizing 
power. I did not try dried portions of the bodies separated 
with boiling sulphuric acid, hut I bavo no reason to believe 
that they will show a materially different result. That this 
should he the case is net surprising, since we know that 
the bodies soluble in sulphuric acid are not so highly 
carbonised as those which are insoluble; but when dry 
these bodies may not be in the same condition as they 
existed in the original charcoal, although I have assumed 
that they are, because when a dried portion is redissoived 
in sulphuric acid, and again precipitated with water, the 
small portion which remains in solution has a reddish 
colour, whereas it is yellow on the first solution and pre¬ 
cipitation. The property which the precipitated bodies 
possess of absotbing so easily the colour from a caramel 
solution, as compared with the same body in the dry 
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condition, most be largely a physico-chemical one. They 
are extremely finely divided, very gelatinous, and in loose 
combination with many times their weight of water, so 
that when brought into intimate contact with coloring 
matter they absorb it very much as gelatinous alumina 
absorbs colour from solution to form a lake. The experi¬ 
ments just detailed were carried out on very small portions 
of the bodies, but they are sufficient to indicate that we 
are dealing with constituent parts of the carbonaceous 
matter. 

Preparation of the Organic Body, its Properties and 
Analysis.— In order to study more completely this brown 
organic body, a large portion of charcoal dust was treated 
with hydrochlorio acid, washed by decantstinn, and 
thoroughly dried. The following figures were obtained on 
analysis:— 


Carbonaceous matter ... 87*82 Containing nitrogen.. 

Organic body soluble in 6*00 ,, „ 

RAO* 

7*80 

0*74 

99*82 

8*64 

Total nitrogen directly estimated. 

8*65 

By calculating off the sand we get the composition of the 
carbonaceous matter insoluble m hydrochloric acid, as 
follows :— 

Carbonaceous matter ... 93*44 ; Containing nitrogen.. 

Organic body. 0*38 „ „ 

8*30 

0*79 

99*82 1 

9*09 

Nitrogen direct. | 

9*21 


The dried carbonaceous residue from the hydrochloric 
aoid treatment was further digested with cold sulphuric 
acid to separate the organic matter. The acid filtrate was 
poured into water, and the precipitated organic matter 
washed by decantation, and finally collected on a filter, 
scraped into a porcelain basin and dried. The operation is 
tedious, but 1 finally obtained 2 to 3 grms. of the organic 
body. In the process of washing to obtain the pure body 
it was noticed that after five washings by decantation the 
precipitate would not settle, but remained in suspension or 
iu colloidal solution in the next washing water and 
sulphuric acid had to be added to throw it down again. 
Washing with water on the filter does not dissolve the 
precipitate when the acid is removed, although it curries it 
through mechanically if stirred up in doing so; but the 
organic matler separated by sulphuric acid at 100° C. goes 
i freely iuto colloidal solution on the filter as the acid gs 
washed out and separates again after longstanding. 

In the dry condition the organic body presents a homy 
appearance with couchoidal fracture. Heated in a test 
tube it chars very easily, giving off whitish yellow vapours 
with a strong smell of burnt bones. Thrown into water 
it does not again assume the hydrated condition. It is 
insoluble in water, cold or hot; and insoluble in alcohol, 
ether, benzine, and chloroform. It dissolves freely in 
sulphuric acid, from which it is thrown down by water in 
the gelatinous condition, but the acid solution has a 
reddish colour, not yellow like the dilute acid filtrate from 
the first sulphuric acid separation, which indicates some 
slight change due to the treatment. Concentrated hydro¬ 
chloric acid dissolves the hydrated body in the cold to a 
brown solution. Boiling makes little difference. Dilution 
with water throws it down again, from which a filtrate is 
obtained with a very slight yellow colour. Boiled with 
concentrated nitric acid, free from nitrous acid, the body 
dissolves with liberation of a little nitrous acid, to a brown 
solution. On dilution with water a portion of the 
substance precipitates, leaving the solution yellow. The 
addition of ammonia does not increase the colour of the 
filtrate, as it would if proteids were present. Neither does 
Millon’s test gives any reaction for these bodies. Glacial 
acetic and citric acids have very little action. Tannin 
does not produce any precipitate iu the colloidal solution 
referred to above, but aluminium, iron, copper, mercury, 
and magnesium salts do. They do not precipitate tne 
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dilate sulphuric acid solution, perhaps beoause bo Utile 
•tbetence is present. Strong ammonia dissolves the hydrate 

freely and dilation does not precipitate it, but it falls out 

partially on heating, Jeering a yellow solution which de- 
posits a few yellow needle-like crystals when evaporated 
to drynew. ThU reaction points to the body baying the 
properties of an acid in very dilute solution, whilst it has 
those of a base in the original charcoal. , .. . 

The dried organic body is only very slightly soluble in 
strong ammonia, but ammonia does not separate any of it 
from the carbonaceous residue of charcoal. It is insoluble 
in soda solution. It neither contains sulphur nor ash. A 
50 per cent, solution of sugar shaken with the dried 
organic body dissolves a very little to a brownish colour 
which remains brownish wheu diluted. 

The following results were obtained on analysis of the 
organic body I. 02262 firm, gave 0-5217 grm. CO., and 
O-08GI grm. H.O. II. 0-2024 grm. gaveO-4738 grm. CO s 
and 0-0797 grm. lljO; and by the Kjehlahl process : — 
I. 0-5262 grm. gave NH :1 - 4-485 c.c. normal H..SO, 
solution. II. 0-4866 grm. gave NH, «= 4-160 c.c. normal 
HjSO, solution. Worked out, these figures give the 
following percentages 


Cartion.... 
Hydrogen. 
Nitrogen.. 
Oxygen ... 


Experiment. 

Ox Bono 

i- 

II. 1 

Cartilage. 

02-9« 

03 20 

40-81 

4-23 

4-37 

7*14 

11 *5*8 

11-97 

17 32 

20'89 

20-40 

25-07 

j 100-00 

1 100*00 

5*0*04 


over was collected in a reoeiver for examination. It was 
alkaline to litmus, and a bubble or two of carbonic acid was 
liberated on the addition of a drop of hydrochloric aoid. 
Evaporated to dryness it left a faintly yellow-coloured 
residue of chloride of ammonium. A thermometer was now 
inserted, and the flask and its contents heated with a bunsen 
flame successively to, aud maintained for 15 minutes at, 
temperatures of 150° C., 20l>° C., 250° C., and 800° C. In 
each case there was a watery distillate which had an 
nmmoniacHl smell, turned litmus paper blue, and with the 
exception of the portion recovered at 150“ C., effervesced 
strongly on the addition of hydrochloric acid. The distillate 
at 150“ C. effervesoed very slightly. All the acidified dis¬ 
tillates left a yellowish residue of ohioride of ammonium on 
evaporation. 

The actual loss at these temperatures was the object of 
the next experiment. Weighed portions of two now ohar- 
couls, II. and II1., stock charcoal which had been in use 
eight weeks, VI., spent chsrcoal, VIII., and portions of the 
carbonaceous residue from hydrochloric acid and from sul¬ 
phuric acid, were heated for an hour in an air-bath fitted 
with a regulator to the temperatures of 150“ C., 200° C., 
250“ C., and 300“ C., and the loss of weight occurring 
between these temperatures recorded. All were dried at 
100“ C. 


These results correspond with the empiral formula 
C^lIjoN^Oj. The decomposition and oxidation products 
have uot yet been studied, lint since we know the body 
itself to be a decomposition product of hone cartilage, I 
have put alongside an analysis of the latter by Fremy 
(Watts’s Dictionary, Vol. 1, p. 620), for comparison. It 
is apparent from this nnaly.-is that decomposition has not 
proceeded far, or at any rate so far as we might expect, when 
we recollect that the bones must have been submitted to a 
red heat for at least 12 hours in reducing them to charcoal. 
The lurge percentage of oxygen, which with its equivalent 
of hydrogen form the elements of 23 per cent, of water, 
might lead us to infer that this substance is a product of 
the action of the sulphuric acid on the carbonaceous matter, 
or that it is due to the organic body holding added water 
so tenaciously that a temperature of 100° C. is incapable of 
drying it. Had the action been the result of oxidation or 
hydrolysis the weight of the organic body would have been 
considerably increased, and the anuiysis of the carbonaceous 
residue from hydrocklorio acid, given above, would have 
shown this. Hut the three constituents of that residue were 
estimated directly, and they total rather under 100. We 
have seen that no heat is developed and no gas liberated 
when this residue is treated with sulphuric aoid, as would 
have been the case had the acid acted chemically on it, and 
had it contained uncombined water. Much heal is liberated 
when the residue is not dry from the combination of the 
acid with the water present. The action seems to be a 
simple case of dissolution on tho part of the acid. We 
must, therefore, conclude that the oxygen is a constituent 
element of the organic body, and that it exists in the 
charcoal itself, as it does in the bone cartilage. I am not 
aware that oxygen has previously been observed as a con¬ 
stituent of charcoal, but its presence accounts for the fact 
that at ail temperatures up to 300° C. water can be driven off. 

Discussion of the Loss ichich Charcoal and Carbonaceous 
Matter sustain on Heating. —The following experiment 
may be cited as evidence of this, and of the decomposition 
which goes on when chatcoal is heated at high temperatures. 
A quantity of No. 1 charcoal—-about 22 grms.—was intro¬ 
duced into a small flask with side tube, the bulb of which 
was just filled. The contents were then submitted to dry 
distillatioD, by suspending the flask in a water-bath and 
beating to 100° C. for 10 hours. The water which distilled 
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II. III. 

| 

VI. 

VIII. 

net 1 

liosidue. 

H.SO, 

Residue, 



Ensues por Cent. 


inn’ 150“ 0. 

1-05 0'07 

072 

041 

o-io 

1-28 

1*66 

150“ -2110’ C. 

0*64 0-51 

0-00 

0*38 

0-67 

20o°—250° C. 

P17 : 0-91 

0-82 

0-10 

1-5*2 

I'M 

250“ -300“ O. 

1*44 1-15 

1-10 

0-08 

3*17 

3-01 

Total 100°-~800" O. 

4-20 ' 3-54 

3-05 

0-28 

6-70 

fl-82 

Total separated 

4-11 8*35 

1-35 

002 

6-00 

• • 

organic matter. 

i 






The experiment shows that carbonaceous matter as well 
as charcoal suffers loss at all temperatures over 100° C. up 
to 300° C., and that the total loss bears some’proportion to 
the amount of organic matter which the sample contains. 
No. VIII., with 0-02 percent, of Bolublo organic matter, 
only loses 0-28 per cent, of its weight at 300° C., whilst 
No. II., with 411 per cent, soluble organic matter, loses 
4-20 per cent. Tile carbonaceous matter insoluble in 
sulphuric acid, which contains no soluble organic matter, 
loses rather more than docs the portion insoluble in hydro¬ 
chloric acid, which points to the largo quantity of organic 
bodies which it must still contain in the insoluble condition. 
The portion insoluble in hydrochloric acid, containing 
6-00 per cent, of the organic body soluble in sulphuric acid, 
lost 6-70 per cent, at the high temperature. As it seemed 
instructive to ascertain which constituent suffered the loss, 
the residue from this portion was submitted to analysis. 
The following is the result with the analysis of the same 
carbonaceous matter before heating to 100° C., placed 
alongside, for comparison :— 



Before 

Heating. 

After 

Heating. 

Loss between 100° C. and 300° (’. 


0*09 

Carbonaceous matter... 

87-82 

89-50 

Organic matter soluble in HgSO* .... 

0-00 

0'24 

j Sand . 

o-oo 

000 

[ 

99-82 

102*49 


It will he noticed that tho sum of the constituents of the 
heated portion total about 2 J per cent, over 100. Thia is 
due to the retention of water by the carbonaceous matter, 
a peculiarity which we will return to presently. Meantime 
observe the change which has taken place in the composition 
of the carbonaceous matter on heating to 300° C. Nearly the 
whole of the organic matter soluble in sulphuric acid has 
disappeared. The dry distillation experiment proves that 
water, carbonate of ammonia, and a little organic matter 
are given off at all temperatures over 150° C., and water, 
ammonia, and organic matter at lower temperatures. The 
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mult* of both experiments are evidences of decomposition 
ahd probably of oxidation. But oxidation of the more highly 
carbonised portions of 4he carbonaceous matter docs not 
take place at these temperatures, since No. VIII. which 
contains so little soluble organic matter loses practically 
no weight. The action seems to be confined to that portion 
of the carbonaceous matter which is soluble, or partially 
soluble, in sulphuric acid—that is to say, to the portions 
which are less highly carbonised. 

These experiments demonstrate what I said in the 
early part of this paper, that charcoal goes on losing water 
the higher and longer it is heated. But although it is very 
probable the water lost is a constituent part of the car¬ 
bonaceous matter, I am not quite satisfied that it realty is 
so, since experiments can be cited which point in the 
opposite direction. When charcoal dried at 150° C. or 
200° C. is moistened and again dried at 100" C., it retains 
a portion of the added water equal to that lost at the 
high temperature. Thus the four portions of charcoal 
used in the last experiment were treated in this way after 
eaoh heating. The weights are recorded in the following 
table, in percentages. 




L . 

!>• ’ 

VI. 

vm. 


Lost. 

lie- 

gained. 

Lost. 

?<■-. 

gamed. 

Lost. 

Re¬ 

gained. 

J * 08t '|gaM 

"0. 
At ISO 

ro5 

1‘lfl 

0-07 

roo 

0*72 

0‘08 

, 

0-10 I 0-13 

At 800 

1*60 

VCQ 

r 48 

1-40 

1*13 

1*08 

0*10 1 0*14 

At *50 

2’7« 

2‘0rt 

2*80 

1*HW 

ror> 

1*43 

U-20 0*23 

At 800 

4' 20 

2-22 

3*64 

1*07 

3-05 

r«o 

0*28 ! O'23 


At 150° C. the new charcoals lose about 1 per cent, of their 
weight, hut ou moistening with water and drying at 100° C. 
they regain that 1 per cent. The stock and spent charcoals 
lose less, but they too recover iu weight all that was lost 
on moistening and drying at 100° C. The same remark 
applies to the charcoals heated at 200° Cl., only in this ease 
they 16se and recover more weight under the same 
conditions. When the temperature is raised to 250° C. 
the loss is much greater and the charcoals, except in the 
case of VIII. which is spent, are unable to regain all the 
weight lost at the high temperature. The difference is one- 
halfper cent, to three-quarters per cent, on all the charcoals 
except VIII. This inability to regain lost weight is still 
more apparent in charcoals heated to 300° C.,in which case 
only about one-half of the loss is recovered at 100° C. 
The carbonaceous matter in VIII. has been so thoroughly 
carbonised by the repeated reburnings of several years that 
beating, even to 300" C., makes very little difference on it. 
At all temperatures except 800° C. it regains rather more 
weight at 100° C. than the fraction which it lost at the high 
temperature. These heating experiments explain the 
cause of the carbonaceous matter insoluble in hydrochloric 
acid, which had been heated to 300" (5., coming out on 
analysis -k per cent, over 100. The -j per cent, is the 
measure of the water which it would retain after moistening 
with water and drying at 100° 0. 

It would seem from these experiments then, that animal 
charcoal may be assumed to be capable of withstanding a 
temperature of 150° C. to 200° C. without decomposition, 
since' it can reabsorb and retain at 10o° C. water equivalent 
to the weight it lost. But against thiB assumption I am 
inclined to place the evidence of the dry distillation experi¬ 
ment, in'which ammonia, carbonate of ammonia, and organio 
matter, which are the result of decomposition, accompanied 
the water expelled at these temperatures. It maybe that 
the water is so loosely combined that it is easily driven off at 
the high temperature, and enters as easily into combination 
at rile low temperature j and that the quantities of ammonia, 
cfubonafe of ammonia, and organic matter expelled are so 
little, that decomposition i* trifling and does not materially 
influence the results at temperatures np to 200° C. I am 
inclined to believe thatthis lathe ease, hat I feel that further 
experiments are needed to clear up this and one or two 
other points. "Water, fpr instance,» added to charcoal in 
the prooess of manufacture to keep down dust, &o. It 


would be interesting to know whether or not this added 
water panes partly into chemical combination and at What ; 
temperature it ean all be liberated. We want also to know 
just how much of the water iu the charcoal is due to this 
cause, and how mueh to the breaking up of the nitrogenous 1 
carbonaceous matter containing oxygen, present in thd 
charcoal itself. 

The proper temperature for the estimation of Water in 
charcoal is a very important one, not only because of its 
refraction value, but because of the influence it has on the 
analysis. When for instance charcoal is dried at 150° C. 
the above experiments show that it loses 1 per cent, more 
weight than it does at 100° C. But the carbonaceous 
matter itself loses . 1J per cent, more at 150° C., yet it is 
always dried at 100" C. —never at a higher temperature. 

If churcoal is dried at 150° C.—and I thing this temperature 
would be a safe one—the carbonaceous and organic matters 
should be dried at the same temperature, otherwise the 
organic matter soluble in hydrochloric acid, which is a 
difference quantity, will be returned too low, if not wiped 
out altogether. Thus in II.,* the organic matter soluble in 
hydrochloric acid and in water are together 2*02 per cent, 
and contain 0-33 of nitrogen. By drying the charcoal 
at 150° C. and the other constituents of the loss on 
ignition at 100° C., this soluble organic matter would 
only amount to 2'02 — 1'35 — 0'97 per cent. Were the 
charcoal dried at 200° C. the solublo organic matter would 
be reduced to 2'02 — 1*59 --- 0 - 43 per cent, which is too 
small a quantity to contain O'33 of nitrogen. In the 
sample III.,* which contains 1 *45 per cent, of soluble 
organic matter and O' 10 nitrogen, the organic matter 
would disappear under the same conditions. Until there¬ 
fore this water question in relation to the other losses on 
ignition is satistactorily settled, and we can determine at 
what temperature water, which is mere moisture, ceases, 
and water of decomposition begins to bo given off, the 
safest course to pursue in the analysis of churcoal, is to 
dry the charcoal at 100° 0. and determine the constituents 
of the portion lost on ignition at the same temperature. 

Analyses of Typical Charcoals. —Having separated and 
determined the composition of the carbonaceous residue 
from hydrochloric acid and the organic body separated 
from that residue by cold sulphuric acid, 1 analysed a 
numbor of typical samples of animal charcoal—that is to 
say, the portion which is lost on ignition—to ascertain any 
difference amongst them with regard to the organic body 
and the changes which take place with use. The charcoals 
were all calculated to dryness at the temperature of the 
water oven, sud the weights of the carbonaceous and 
organic matters were determined at the same temperature. 
The organic matter soluble in water was obtained by 
washing the charooal with water, evaporating the filtrate 
to dryness on tho water-bath, and igniting gently. In all , 
cases the residue blackened on ignition. The difference in 
weight before and after ignition is the solublo organic 
matter. The organic matter soluble in sulphuric acid was 
obtained as described above; it is the difference in weight 
before and after treatment with concentrated sulphuric 
aoid. A portion was ignited, and the weight of the ash 
recorded. Carbonic acid was estimuted in the original 
charcoal and also in the ash; the difference gives the 
carbonic acid burned off. Organic matter soluble in hydro¬ 
chloric acid is the difference between the sum of these 
constituents calculated to per cent, and 100. Nitrogen was 
determined by the Kjeldahl process in the whole charcoal , 
and in the carbonaceous residue from hydrochloric acid* 
that is to say, carbonaceous matter + organic matter. 
The difference between these two estimations gives the 
nitrogen soluble in hydrochloric acid. In order to ascertain . 
whether the soluble nitrogen was not due to ammonia or 
some of its derivatives, a portion of I. was washed with 
water and the filtrate distilled with soda. Only 0*017 per 
cent, of nitrogen, existing probably as carbonate of 
ammonia, was recovered. The residue was then treated 
with hydroohloric acid and filtered. The filtrate distilled 5 
with soda .yielded 0*087 per cent, of nitrogen, existing 1 , 
probably as amines. . These two estimations’only account. 

* See table of analyses of charcoals on next page. v 
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for 0*104 of tbs 0*51 per oent. of nitrogen soluble in 
hydrochloric Mid j therefore most of tho nitrogen soluble 
in hydrochloric acid exists in combinations which are not 
volatile. The presenoe of fixed nitrogenous bodies was 
demonstrated by evaporating other portions of the aqueous 
and hydrochlorio acid solutions of the same ehnronul to 
dryness with excess of soda solution. 1'ortions of each 


residue were heated in a test tube with soda-lime. In 
! each case the vapour given off bad the smell of burnt 
i bones, and turned moistened red litmus paper blne- The 
j charcoal contains besides, a trace of nitrogen existing as 
I iusoluble cyanides, for, on oondensitig tho gases given off 
j ou treatment with hydrochloric acid, hydrocyanic acid was 
detected, both by smell and by the ferrocyonidc test. 


A nalyirt of Charcoals. 


— 

i. 

II. 

nr. 

IV. 

V. 

VI. 

VII. 

VUI. 

IX. 











Organic matter soluble in H*SO*. 

1*97 

2-00 

1»0 

1*70 

027 

j 0*29 

0*40 


0*04 

„ „ llcl . 

1*37 

I' 09 

1-33 

1*40 

0-55 

1*00 

0*97 



>. „ „ water. 

0*44 

0*t3 

0*12 

0-28 

0*641 





CO a lost on ignition.. 

3*00 

2*90 

8-02 

2-98 

2*12 

i 1*77 

1*1*1 i 


0*07 

Ash. 

70*00 

78* 40 

81* 79 

83-80 

80*37 

85*52 

81*27 

95-03 

82*82 


lOO’OO 

100-00 

1110*00 

100*00 

100*00 

100-00 

100*00 

100-10 

99*08 

Total CO,. 

2‘48 

8*50 

3*53 

S*ltl 

2*43 

2*07 

— 1 


0*25 

N in curl>onnceous,!inil H»SO* orgauio matter 

1-85 

1-73 

0*99 

0-84 


0*07 

0*71 : 



N in HOI and ll 2 0 organic matter. 

0-M 

0-3H 

0*10 

0*20 


0-18 

0*07 1 



Total nitrogen... 

. 

2*30 

2*08 

1*09 

1*10 


0*86 

0*78 1 

i 

0*15 

0*60 


Nu. I. is the dust from new charcoal. Nos. II.. 1 II„ IV., and V. arc new charcoals. 

8 weeks in use. No. VII. is refinery stock charcoal which has born in uso lor 115 weeks, 
out of relincrios as useless. 


Na VI. i* refinery slock charcoal which has been 
Nos. V1U. and IX. aro spent charcoals turned 


A great difference is noticeable in the percentage of 
carbonaceous matter in these charcoals. 1. and 11. have 
been made from bones from which little, if any, of the 
gelatin was boiled out before charring, like III., TV., and V. 
VI. and VII. are stock charcoals front ono refinery where 
the carbonaceous matter increases with use, by the charring 
of vegetable matter absorbed from the sugar solutions in 
the process of revivification. In VIII. the carbonaceous 
matter has been reduced to about half that in new charcoal 
by air lenkages in the Baine process; and No. IX., like 
No. VII., has accumulated carbon, to the extent of about 
7 \ per cent., in the course of long use. 

The organic matter soluble in water is a trifling quantity, 
but it is present in all new charcoals. Of course the first 
washing removes it. 

The organic matter soluble in sulphuric acid is a signifi¬ 
cant constituent of animal charcoal. Together with tho 
carbonuccous matter it forms the residue obtained on treat¬ 
ment with hydrochloric acid, usually called carbon. No. V., 
which only contains 0*27 per cent., has been charred at a 
higher temperature, and probably for a longer period tl.au 
the other four new charcoals. The refinery stock charcoals, 
VI. and VII., have lost a large portion of this organic 
matter, and the Bpent charcoals, VIII. and IX., contain little 
more than a trace. I am inclined to believe that this 
organic matter plays an important part in the life of the 
charcoal, as 1 hope to show after we consider the nitrogen 
estimations. ° 


'The organic matter soluble in hydrochloric acid, although 
a difference quantity and probably containing a little water, 
is, too, a significant constituent, as will also appear after 
discussing nitrogen. 

The only other constituent lost ou ignition is carbonic 
aeid, and the aualyses show tho loss to be great in the case 
of new charcoals. In all tho charcoals, except IX., the loss 
amounts to between 69 per cent, and 94 per oent. of the 
total carbonic acid present. The stock charcoals lose , less 
because they contain less, and that in proportion to the 
time they have been in uso. The carbonic odd in the spent 
charcoal has nearly all been burnt off in the process of 
revmflcation. The observation of this loss on ignition 
reveals a considerable error in the analysis of ebarcout, 
which, together with the organic matter soluble in water and 
in hydroohioric acid, has hitherto been reoorded as orianio 
matter. 8 


Discussion of Nitrogen. Determinations .—Nitrogen h 
long been known to be an essential constituent of antm 
Waliaoe (Proceedings, Glasgow Phil. 

6,'P< 87f, 1865-68) gave it as hif opinion (hat tl 
nitrogen la in combination with carbon. With referent 
WiM carbonaceous matter he says," although it is alwaj 
called carbons >t is not strictly pom carbon, bat cods is 


I partly of that element and partly of nitrogen.” And 
believing that the nitrogen removed by hydrochlorio acid 
, was due to decomposition of carbon nitride, recommends 
that in reporting analyses any such nitrogen should bo 
added to tho carbon insoluble in that acid (Sugar Gau», 
Vol. 2, p- 505, 1870). He made several estimations of 
nitrogen, and found 1*08 percent, and 1*55 per cent, in 
new charcoal containing 9 • 00 per rent, and 8*50 per cent, 
of carbon. He observed that tho nitrogen diminished with 
use, for two samples of moderately old charcoal contained 
only 0*30 per cent, and 0*55 per cent, of nitrogen. He 
also observed that the carbonaceous matter separated from 
a particular sample contained about two-thirds of tho 
nitrogen existing in the original charcoal; in other samples 
he found much less. And in a paper to tho Chemical 
Society (Chem. Soc. Jour., Voi. 23, p. 100, 1869) he 
mentions having found 0*034 per cent, of hydrogen in a 
specimen of charcoal, but he did not carry the investigation 
further. My experiments generally confirm those of 
Wallace with regard to the total nitrogen in charcoal, its 
loss on solution and diminution with use, but I have 
arrived at other conclusions regarding its combinations, 
j It has been shown above that the oarbonaecous matter 
separated with hydrochloric acid contained 6*38 per cent, 
of an organic body soluble in cold concentrated sulphurio 
acid, which yielded to ultimate analysis 11*97 per cent, 
of nitrogen. On calculating tho proportion of this body 
present in the carbonaceous matter insoluble in hydro¬ 
chloric acid, that is, carbonaceous matter + organic matter, 
for the analyses given above, we find that I. contains 
9*76 per cent., II. 12*62 per cent., III. 17*69 per cent., 
IV. 1-1*89 per cent., V. 2 * 60 per cent., VI. 2 * 49 per cent., 
VII. 2*40 per cent., VIII. 0*39 per cent., and IX. 0*23 per 
cent. Tho percentage is very high in II., III., and IV., 
and when we recollect that more of these bodies can be 
dissolved out by digestion with sulphuric acid at 100° C., 
and still more on boiling,.we are justified in assuming that 
a large portion of what, in new charcoal, has hitherto bean 
called carbon is composed of highly carbonised nitrogenous 
bodies. Indeed, it is very probable that elementary' carbon 
does not exist in new charcoal at all, for if we calculate 
the nitrogen insolublo in hydrochloric aeid to its equivalent 
of the organic body, and deduct the figure so foand from 
i the residue insoluble in hydrochloric acid, that is,. the 
oarbonaceoua matter + organic matter, very little citrboo 
is left to exist in the free state. This has been done in the> 
table on page 614. 

The last column shows how much carbon should be present 
; in the five state, if ail the nitrogen in the carbonaceetui 
matter.* were combined as it is in the organic body.. Mage 
. much, however, as there are several organic bodies pneafct 
in the carbonaceous matter, and as they are likely to rtshnrnstr 
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j 

N insoluble 
in HOI. 

Correspond¬ 
ing Quantity 1 
of Organic 
Body o N. 

HC1 Residue ! 

Found. [ 
(Carbonaceous 
Matter + 
Organic i 
Matter.) 

Free? 

Carbon. 

I. 

1*85 

15*45 

- - -j 

20*19 

4*74 

II. 

1*75 

14*0*2 

um 

1*94 

HI. 

0*99 

8*27 

10*74 

2*47 

IV. 

0*84 

7-02 

11*42 

4*40 

V. 

0*55 

4*59 

10*40 

5*81 

VI. 

0*«7 

5-00 

11*65 

6*05 

VII. 

0*71 

0*03 

16*65 

1072 

VIII. 

0*15 

1*23 

5*07 

3*8*2 

IX. 

0*06 

5*51 

17*09 

11 68 


in nitrogen ns they become more carbonised and insoluble 
in sulphuric acid, we are driven to the conclusion that 
elementary carbon does not exist in new charcoal, but that 
it is all in combination with nitrogen, hydrogen, and pro¬ 
bably oxygen. Of course, this statement does not hold 
good with old or used charcoals like VI., VII., and IX., in 
which the carbonaceous matter has increased from the 
accumulation of vegetable carbon in the process of 
revivification. 

Theoretical Conclusions.—The organic bodies, soluble in 
acids, doubtless play an important part in the economy of 
the charcoal. We have seen that they are colour absorbers, 
and that they decrease with use and revivification, until in 
the two spent charcoals only traces remain. There are two 
theories with regard to them which may be put forward to 
account for the decrease. The first is, that these bodies 
which are less highly carbonised than the insoluble car- 
bonaoeous matter, form in the charcoal a kind of reserve, 
from which a new surface of very active carbonaceous 
matter is deposited every time the charcoal is revivified; 
the very low red heat to which it is subjected just being 
sufficient to produce the carbonisation necessary for the 
purpose. As long as a portion of these organic bodies are 
retained the charcoal remains active and capable of exerting 
its full, or nearly its full, decolorising power. When they 
are burned out as in VIII. and IX., the charcoal becomes 
useless. 

The other theory is that these bodies are gradually 
dissolved out by the large quantities of sugar liquid passed 
through the charcoal. New charooal has the properly of 
giving the lower products of the refinery a rich yellow 
“ bloom,” much appreciated by sugar consumers. As the 
charooal becomes old this effect wears away. The acid 
solution of the organic matter separated by sulphuric acid 
possesses this yellow colour, and the aqueous solution, 
although colourless at first, undergoes decomposition and 
becomes yellow with heating and concentration. The 
hydrochloric acid solution is also colourless, if we except 
the slight yellow colour due to iron, a little of which is 
present in all charcoal, and doubtless, like the aqueous 
solution, assumes a yellow colour with heating and con¬ 
centration. This property of instability and becoming 
coloured on heating, is possessed in a very high degree 
by all the volatile products of the destructive distillation 
of hones. In view of these considerations it may be 
assumed, with little hesitation, that the bloom is produced 
by solution in minute quantity, in the sugar liquor, of the 
more soluble portions of the nitrogenous organic bodies in 
the charcoal. We have seen that the hydrated body is 
soluble in a solution of sugar, hut perhaps both portions— 
that soluble in hydrochloric acid us well as the portion 
soluble in sulphuric acid—contribute to the effect. What¬ 
ever the quantities dissolved, it will he colourless at firBt, 
but the heating it undergoes in the process of boiling the 
sugar solutions to grain, is sufficient to bring about the 
slight decomposition necessary to produce the yellow 
colour which, like the syrup, is concentrated in the after 
products of the refinery. A very little would be quite 
sufficient to communicflM the bloom to the yellow sugars. 
Instead, therefore, of being further carbonised by revivi¬ 
fication, they are, according to this theory, slowly consumed 
by dissolution in the sugar liquors. If it be the case that 
these bodies are the colour producers, then charcoal No. V. 


could not be expected to give much bloom, since it con¬ 
tains less of them than No. VII., which has been 38 weeks in 
continuous use, and probably revivified 45 times. These, 
however, are questions which will require careful study la 
the refinery to arrive at a definite conclusion. One or 
other of the two theories which I have mentioned may 
serve to explain what takes place, but both may be 
required to account for the gradual fall of organic matter 
in stock charcoals in the course of long use. 

I have to acknowledge the assistance of Dr. Patterson, 
of the Yorkshire College, who kindly made the combustions 
for me. 
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MR. JAMES K. BEDFORD IN THK CHAIR. 

TINTOMETRIC ESTIMATION OP CHROME 
IN CLOTHS, &c. 

BY F. W. RICHARDSON, W. MANN, AND N. HANSON. 

In the laboratory of the general analyst, particularly in this 
part of Yorkshire, it is frequently necessary to estimate the 
percentage of chrome in dyed goods. This estimation is often 
of considerable service in enabling chemists to form some 
opinion ns to the cause of the looseness of certain blue and 
blue-black dyes. 

The pattern sent is often very small, and then one must 
be prepared to work upon 1 grin, or less for the estimation 
of the mordant; it was this consideration which led us to 
devisea process bywhichas little as lor even 1/100th mgrm. 
of chromium, in its equivalent as bichromate of potash, 
might be estimated in the sample submitted. 

In a platinum crucible we place the weighed piece of 
cloth and incinerate thoroughly. After cooling we intro¬ 
duce into the crucible s- grin, of a mixture of equal 
parts of chlorate and carbonate of potassium, and cover¬ 
ing the crucible with its iid we fuse the mass for three 
or four minutes ; after eooliug and lixiviation of the fused 
mass with boiling water and filtration we obtain solutions 
varying from 5 c.e. to 100 c.c., diluted in rough proportion 
to the amount of yellow colour obtained. 

In the usual course of laboratory work, and in the absence 
of a tintometer with standard glasses, the amount of chrome 
can be determined by colorimetric comparison with standard 
solutions of potassium chromate, as in the ordinary Nessler 
process. 

As we find that the standard solutions of potassium 
chromate, when tested in comparison with Mr. Lovibond’s 
standard sets of glasses, contain a small proportion of red, 
we find it necessary to add a little carbonate or hydrate of 
soda or potash, which at once produces a pure yellow. 

Having obtained our solutions, all that is necessary is 
to charge the standard cells and match the colour in a 
good light—daylight preferable,—but the light given by a 
magnesium ribbon lamp will also answer very well. 

With | mgrm. of potassium chromate we obtained a reading 
of 2-4 units in the J-inch cell, and even less than this 
could be colorhnetrically determined. 

In using Lovibond’s tintometer one is early made aware 
of the fact that the colour readings in the graduated series 
of cells are not arithmetically proportional) thus, with 
potassium chromate solution the reading in a 2-inch cell is 
rather less than double that of the reading in a 1-inch cell, 
and other apparent irregularities are noticed when compari¬ 
sons are made with the same solution before and after 
dilution with the use of the same or different cells; this fact 
has often been stated by Mr. Lovibond himself. t 
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We hare, therefore. ©btaiuod the Yalae* of oar seta of 
yellow glasses for different strengths of potassium chromate 
solutions, and have tabulated these in such a manner that, 
once we know the reading, which should not be over 4 5 


— 

10. 

0-75. 

05. 

O’25. j 


12*2 

10'3 

8-55 

B-S 


.. 


8*6 j 

4 

- 

•• 


•• i 

l ,. 



•• 

i 

2 ins. 



•• 


3 .. 



" 

• • 

0 » 




i 

12 


•• 


.. i 

24 

.. 

" 


I 


In illustration we may give the following :— 

c.o. 

Total volume of solution to bo tested. B"0 

Renitinv in 1-in. cell. 4‘i) 

Nearest readmit In 1-in. cell from table. 4*2 

0-025 0, o 

5 c c - “ 1 x -in = o-ooil!) grin. K,Cr0 4 
4'2 

As 1 gi-m. of cloth was taken 0*00119 a 100 = 

0‘ 119% chrome = K a CrO*. 

In illustration of the accuracy of wliieh this method is 
capable we give tho following results 


Potassium 1 

Chromate. 

In .Solution. 

Found. 

M^rnis. j 

c.c*. 

G.C. 


5-0 

0*37 

2’M ! 

10-0 

2*4 o 

2‘8 M 1 

10-0 

2*50 

100 

lOiro 

1*0* 


With the exception of No. ;5 the results are remarkably 
near the truth. 

We have treated filter paper with measured quantities of 
atandard chromate solutions and have recovered the chrome 
as chromate from the ash and have always succeeded in 
getting the same readings as with the same quantities of 
the original solutions themselves made to the same volumes, 
hut we may note that a further fusion of the insoluble 
matter was necessary to recover the last traces of chrome 
in the ash. 

Weights of ordinary blotting paper containing a large 
amount of mineral matter, and therefore representative of 
cloths containing impurities, which might interfere with the 
chrome estimation, wore treated with measured amounts of 
standard chrome solutions, and these were put through the 
above process by some of us who were not aware of the 
percentage of chrome present:— 



Chrome calculated as Potassium 
Chromate. 


Present. j 

Found. 


0'020 

0*02.3 


0-200 

0*103 


0*200 

0*105 


0-020 

0*0196 


No doubt a second fusion in the case of B and C would 
have given a result nearer the truth. 

Iodimetric Estimation of Small Amounts of Chrome .— 
If an acidified solution of a chromate is treated with iodide 
of potassium an amount of iodine exactly equivalent to 
the oxidising power of the chrome is liberated— 

2K s Cr0 4 + 8 HjS0 4 + 6KI ~ . 

5K,S0 4 + Cr 3 3S0 4 +8H,0 + 8I r 

Therefore, 64-31 parts of KjCr0 4 will) furnish oxygen 
equivalent to 125‘9 parts of .iodine; or, in other words, 


units In any one cell, we can at once calculate the percentage 
of chrome in the solution by means of a simple rule of 
three sum. 

The following it our standard table - 


1. 

0*075. 

0*05. 

0 * 023 ! 

o-oi. 

i o-ooi. 

55 

20 

1*05 

0-8 


i .. 

5 

3*3 

2*4 

1*3 


1 

l 

0*2 

4*2 

*•35 

1 « 

i • • 



73 

4'9 

2*3 






4 -2 

■ 





6*3 

1*15 






2*5 

. 





| 5-3 

_ 





... 


1 c.c. of N/100 thiosulphate of sola will equal the iodine 
set freo from 0-0431 mgrm. of potassium chromate. As 
otic-fifth of a c.c. of N/100 thiosulphate shows a good 
difference in the titration, this method allows of the 
estimation of as little as 0-2 ingrm. of chromate. 

We find that the chlorate and carbonato of potassium 
present in the fusion mixture do uot interfere with the 
accuracy of this process. Five c.c. of a 1 per cent. KjCrO. 
solution with sufficient excess of sulphuric acid, potassium 
iodide, and pure soluble starch solution required 7-9 e.o. of 
N/100thiosulphate:—7-9 x 0-6431 mgrm. — 5-08 mgrms. 
of K 2 OrOj compared with 5 00 mgrms. actually present. 

I Five gnus, of flannel wore treated with 0-25 c.c. of a 
1 per cent. K 3 Cr0 4 solution. After incineration and fusion 
of the ash as above described wo obtained a solution which 
by tho foregoing process required 3-6 e.e. N/100 thio¬ 
sulphate 

IVr ('enl. K s CrO*. 

Found, 3-n x 2:) x O'OIIOBFtl = o'OtfB 
Present. 0 0500 

Error.... 0-0037 

Having found that very dilute solutions of iodine give 
pure blue colours with freshly prepured solutions of pure 
soluble starch, it occurred to us that by the aid of tho 
colour depths as viewed iu Loviboud's tintometer, wo 
might be able to estimate oven vory minute amounts of 
chrome. 

We content ourselves with giving one or two simple 
examples of the comparative accuracy of the process. 

Five grms. of fiauuel + 5 c.c. of a 0-01 per cent, solu¬ 
tion of K,CrUj gave an ash which on treatment yielded 
1,000 c.c. of a solution capable of giving a reading of 3-1 
blue units in the 2-in. cell. 

3-8 was the proper reading for a solution containing the 
same amount of chrome not put through the incineration 
i process:— 

Per Cent. K,CrO». 

Present.-. 0-001000 

Found. . 0-00081S 

I showing a loss which, however, might have been recovered 
I hy a second fusion of the ash. 

i The most interesting feature of this process is the 
possibility which it offers for the approximate estimation of 
i very small amounts of chrome In metallurgical and mineral- 
ogical work. For example, in the above case a good 
| reading could be obtained with u little as 5 c.c. of tho blue 
; solution, and this represented the l/400th part of a mgrm. 

| of potassium chromate, equal to about the l/1500th part 
of a mgrm. of chromium. - 

We find it necessary to test these blue solutions at once, 

! as the colour is prone to darken. 

Discussion. 

Mr. Gabd.vkr refeired to tho difficulty of comparing 
the colours of the solntiona in artificial light. He.askea 
if the presence of iron in the solutions had been^ found 
to interfere in any way. In the titration method in which 
iodide of starch was used, had Mr. Richardson) taken 
account of the fact that this colour varied at different 
i temperatures t 
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Mr. Fairley observed that though chrome iron ore 
waa the common source of chromium, iron did not occur 
in most chromates, and, therefore, did not interfere. In 
using magnesium as an illnminant, it was necessary to 
screen the eyes from the direct glare of the light. 

Mr. Bedford asked if Mr. Gardner had used his 
“ Dalite ” lamp in connection with tintometer readings. 

Mr. Gardner replied that he had used it with success. 

Mr. Blatter agreed that the “ Dalite ” lamp was most 
useful for matching, and results obtained by it were 
confirmed In daylight. It protected the eye from glare. 
It would be useful to have a quick method for determining 
chromium. He instanced a case where brown stains on 
a cloth were traced to the workmen having put undtssolved 
chromium salt into the bath. 

Dr. Turnbull stated that experiments had been carried 
• out in the Leather Industries Department of the Yorkshire 
College in order to obtain a quick and yet reliable method 
of estimating chromium. The method, described by 
Prof. Procter, of igniting the dry chromium salt with a 
mixture of magnesia and carbonate of soda, and thus 
getting a chromate in which the chromic acid could be 
determined after the addition of potassium iodide, by 
titration with sodinm thiosulphate, had been found to give 
the best results. The oxidation of chromium salts in 
solution to chromate, and the subsequent estimation of 
the chromic acid colorimetrieally in Nessler glasses, had 
also been tried, and with fair success where the amount of 
chromium is small. These experiments would form the 
subject of a paper to the section at a later date. 

Mr. Fairi.ey said that the method of fusion mentioned 
by Dr. Turnbull was used in the manufacture of chrome 
salts from the ore, only lime was used instead of magnesia. 

Mr. Bedford remarked that the difficulty of getting 
constant daylight for colorimetric work was in part due to 
the smoky atmosphere in towns. The “Dalite” lamp 
would give a constant light. 

Mr. Carter stated that there was more blue in the 
daylight in Leeds than in ltavensthorpe. 

Mr. Gardner said that the character of the light in any 
particular place was greatly affected by the colour of 
surrounding objects, as, for instance, the proximity of a 
red brick building. 

Mr. Bichardson in reply Baid that a standard light was 
necessary, hut that he had not UBed the “ Dalite ” lamp. 
One ought to avoid the presence of coloured objects, and 
the lights should be of constant intensity as well as colonr. 
Personal equation came in where colorimetric methods 
were used. Iron did not interfere with chrome estimation 
by the process described; indeed the fusion method was 
regularly employed to convert chromium into chromate 
when iron was to he separated. For very weak solutions 
of potassium chromate he had not found any light useful 
for comparative purposes other than good daylight from 
a white surface, magnesium light aud the arc light. He 
would experiment with the “ Dalite ” lamp. 


heating produced not only different intensities of yellow 
colour, but also at times, with certain waters in particular, 
some light brown products which rendered colour com¬ 
parison very difficult. 

The phenol-disulphonic acid method, described in Sutton’s 
Volumetric Analysis (ibid., page 283), is very much more 
satisfactory, as it reacts at once in the cold and the 'yellow 
colours obtained are pure and proportional; but here we are 
beset with a difficulty which is not commonly suspected; 
the water must be evaporated to dryness before the test can 
be applied, and we tind that in the evaporation process, 
particularly when the residue approaches dryness, any 
nitrites that may he present are very largely oxidised. To 
obviate the error which would arise in tbo application of this 
method to a water containing both nitrites and nitrates we 
boil a measured quantity of the sample with a little pure 
peroxide of hydrogen and then evaporate to dryness; of 
course in this way the whole of the nitrites are converted 
into nitrates, and the nitrate thus formed must be deducted 
from the total amount after the nitrite has been separately 
estimated. 

We ore of opinion that Lovibond's tintometer, with its 
excellent series of yellow glasses, can be used with consider¬ 
able accuracy and economy of time in. the estimation of 
nitrites and nitrates in waters. 

At the outset we make for ourselves a colour scale based 
upon the readings given in different cells for standard 
yellow solutions obtained from pure potassium nitrate and 
phenol-disulphonic acid. 

The following table serves our purpose ; — 

Hljrrms. of Nitrogen Yellow Units required to match in 
ns Nit rale made Lovibond’s Veils, 

to 100 e.e. atter add'OK _ 


Acid, Ac. 

1 if I. 

lin. 

' Sin. 

1 in. 

1 2 ins 

1 

0*01387 

0*85 

1*60 

3*00 

0*2 

| 12*2 
9*8 

0*01110 

0*70 

1*30 

2*45 

5*0 

0*008322 

0*50 

0*85 

1*80 

3*7 

7*3 
; 4*85 

0*005550 

0*35 

0*70 

1*25 

2*4 

0*002775 


0*35 

0*05 

1*3 

! 2-50 

0*001387 




0*70 

1*43 


As examples of the method of using this table and of the 

degree of accuracy obtainable, we give the following :_ 

Ten c.c. of each of two samples of Bradford City water, 
each made to contain a definite amount of potassium nitrate, 
were evaporated to dryness on the water-bath. The solids 
were well mixed with 1 c.c. of the phenol-disulphonic acid 
and after dilution ammonia was added in slight excess; the 
solutions were then made up to 100 c.c. and 50 c.c. 
respectively:— 


fellow Units required in Lovibond's 
: Cells. 


TINTOMETRIC ESTIMATION OF NITRITES AND 
NITRATES IN WATER. 

BY F. W. RICHARDSON AND FKRCY HOLDINGS. 

It is commonly supposed to be a very easy matter to 
determine both nitrites and nitrates with reasonable 
accuracy in water by means of one or the other of the many 
colorimetric processes extant; but after carrying out a large 
number of experiments we must admit that it is by no means 
easy to make even a reasonably accurate estimation of these 
constituents. 

We have long ago discarded the brucine and oxalic acid 
method for nitrates, as the colours obtainable with different 
waters were so very varied in tint that it was mostly quite 
impossible to compare them with a standard made by the 
use of pure potassium nitrate. 

It whs also with some regret that we had to cease using 
the ordinary phenol jjaonosulphonic acid method as 
described in Sutton’s^otametnc Analysis, 7th Edition, 
page 262. 

We have found that tha temperature at which the residues 
were heated with the reagent! and the duration of foe 


! 

i in. 

1 in. 

fin. 

1 in. 

10 c.c. A water made to 
100 C.C. 

1*3 

2*5 . 

5*0 

—- r — 

10 c.c. B water made to 
50 c.c. 

*• 

0*6 

1-2 

2*4 


According to the table, A solution will contain nitrogen 
as nitrate equal to „ 0'231 ingrm. 

O’231 s 7 = V617 gr. of N. per gallon (found). 

1'6<S7 „ „ „ (present). 

B will contain exactly— 

O'05552 mgrm. N. in 100 c.c. or 0'02778 mgrm. in 80 c.c. 

0-02770 X 7 = O’10132 gr. N per gallon (found). 

0*17000 „ „ (present). 

Nitrites.—By means of the diazo reaction it is possible 
to produce a considerable amount of colour by the action of 
nitrous acid solutions, or what is the same, an acid nitrite 
solution upon Bulphanilio acid, and such substances as 





sum ON.] 


JOURNAL AND PATIENT LITERATURE. 


617 


carhexole, a-naphthol, salicylic acid, resorcin, and o-naphthyl- 
amine. 

We hare tried various substances in reaction with 
sulphanilic acid and acid nitrite solutions for the intensity 
of colour produced under such conditions as would obtain 
in a water analysis, and the following are proportional 
results :— 


Application of the dia:o test to 25 c.c . of a mixture con¬ 
taining 22£ c.c. of water with 0*02 qr. of nitrogen as 
nitrite per gallon and 2§ c.c. of an acidified 0 *5 per cent, 
solution of sulphanilic acid:—allowing to stand half an 
hour, after which slight excess of ammonia was added. 


a-Nnvhthylamino. 

Cnrba/.ol<*. 

a-Nsphthol. 

Thymol. 

Hnlioylie acid.. 

fl-Nanhthol-8odium-di-*ulpli*>natc.. 

Nitrophenyl-luctio n<*id. 

Benzidine sulphate... 

a-Naphtliol-aulphouic acid. 


| Total Colour j 
i Units required tor 
; 1 lit. depth of 

Liquid. | 


10-2 

fl*4 

o*o 

I 5*0 

rn 

j 4*0 

«•« 

41 

5*9 

! a-7 

50 

i :t*i 

2*0 

1 r« 

r» 

( 1-2 

1*0 

i 10 


The amounts of colour obtained being represented by the 
total colour units needed to match the shade in a 1-in. glass 
cell. 

Inasmuch as the a-napbthylamino gives the deepest 
colour, and what is equally important for the tintometrie 
method using standard colour glasses, as it gives quite a 
pure red ; we have adopted this process for the estimation 
of nitrites. 

After performing a very large number of experiments 
and obtaining some very perplexing results, we find the 
following method to be most free from objections : — 

The sulphanilic acid and the a-naphthylamine are both 
made to Jj per cent, strength j 2 c.e. of the former are 
added to 25 c.c. of the water in a small stoppered bottle 
with J c.c. of 10 per cent, sulphuric acid. After standing 
for half an hour at the ordinary temperature 2 e.c. of the 
naphthylainine solution are added, and the mixture is 
allowed to remain another half.hour. 

The liquid is made up to 100 e.c. with methylated spirit 
anif 2 c.c. of acetic acid. Our reason for adding methylated 
spirit is that when more than a certain proportion of nitrite 
is present there is a heavy precipitation of the red colour. 

The solutions are now, submitted to tintometrie exami¬ 
nation, and if the colours chance to be too deep 10 c.e. are 
diluted to 100 c.e. with spirit containing a little acetic acid. 


The following is the table we have worked oat for the 
standard colours for this estimation ;— 


i | 

Volume of 
Solution. 

Containing 
mgrnu of 
Nitrogen us 
Nitrites. 

lied Units to mutch Colour-depth* 
in irimbond’s Colli. 

I l in. \ in. j l in. | 1 in. 

c.c. 

i 


! ! 

1 

I 


. 50*0 

i 0*005075 

1*1 

2*25 ! 

4*5 1 

• • 

1(K)*0 

i 0*010500 

1*1 

2*2 

4*5 1 

• • 

100*0 

; n*020300 

2*2 

4*1 

0*0 


1.000*0 

| 0*010000 


. . 

IN 

3*6 

1,000*0 

! O-0S1200 

o : o 

1*8 

3*0 

ee 

1 1.000-0 

1 0*121800 

1*4 

2*05 

5*2 i 

.. 

j 1,000*0 

0*102400 

l*7tf 

3*50 

7*0 , 


| 1,000*0 

i 0* 203(H) 

i 2*2 

4*40 

8*9 

— 


With as little as 1 c.c. of the first solution in this lilt we 
can obtain a good reading in the f in. cell, i.e., wo can see 
and approximately estimate the colour produced by the 
1/10,000th part of a milligramme or the 1/050,000th part of 
a grain of nitrogen as nitrites. 

Four solutions containing amounts of nitrogen unknown 
to one of us when applying the above process were 
examined:— 


(trains of Nitrogen us Nit cites, per rhIIou. 


j j 

| ; 

Found. 

1 Present, 

t. 

Krror. 

1 

0*02030 

| 0*02030 

1 

1 2 

0*00083 

! o*ooilo 

0*00027 

| 3 

0*08300 

0*08250 

0*0005 

4 

0*044170 

j 0*04070 

.. 


Mr. llEUKonn considered that the methods indicated by 
the authors of this paper might ho useful in testing domestic 
water supply. 

Mr. Robinson said that the difficulty iu using the sul¬ 
phanilic acid method was that it gave a colour difficult to 
compare, Metaphcnyleno diamine was not so dolicato but 
gave more reliable results. Nessler glasses were usod. 
Had Mr. Kichardson tried the estimation of nitrates by 
reduction ? 

Mr. lliciiAunsoM, in reply, said that his experiments had 
taken much work and time, and that he had found great 
difficulty in getting accurate results. 

The tintometer might be of use to the West Hiding 
Rivers Hoard, as the results were quickly obtained and fairly 
accurate. 
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I.—PLANT, APPARATUS AND MACHINERY. 

English Patent. 

Drying Machines [ for Fabrics, Paper, Veneer, £<?.]. M. 
Rossow, IlesBau, Germany, ting. Pat. 8856, April 16, 

1902. 

The apparatus is of the type in which the material to bo 
dried is conveyed by endless felts around heated drums, 
so as to bring both sides of the material into contact with 
the drums. In order to prevent stretching and distortion 
of the felts, the drums and guide rolls are arranged so 
that the material leaving the felts of one pair of drums is 
conducted with certninty between the felts of the next 
pair.—R. A. 

United States Patents. 

Centrifugal Lixiviating [ Filtering ] Machine, II. R. 
Ellis, Salt Lake City, Utah. U.S. Pat. 725,549, April 14, 

1903. 

The rotary drum of the machine is provided internally with 
a concentric perforated partition, which carries the filtering 
medium on its inner face. The liquid is supplied through 
the hollow shaft of the drum, from which it passes through 
radial tubes into the upper part of the annular space 
between the drum and partition. The discharge opening 
is formed in the bottom of the drum, and is provided with 
a cover which is opened by centrifugal force when the 
drum is rapidly rotated, but is held in the position for 
closing the opening when the drum is slowly rotated or at 
rest. A valve in the side of the drum, near the bottom of 
the annular chamber, is open when the drum is at rest, hut 
is closed by the centrifugal action when the drum is rotated. 

—K. A. 

Centrifugal Separator. C. J. Pihl, Cambridgcport, Mass., 
Assignor to United States Dairy Manufacturing and 
Machine Co., Maine. U.S. Pat. 725,868, April 21, 
1903. 

The separator is constructed with a wall in proximity to 
that of the bowl, this wall being double at intervals, and 
including vertically-disposed transversely-curved plates or 
partitions, which partially overlap, and form with the wall, 
horizontally curved raceways for the separated constituents. 
The separate outlets, in communication with the raceways, 
are provided in a plate mounted above the partition, an 
expansible plug having an eccentrically formed opening 
being employed for regulating the discharge.—K. A. 

Fbench Patents. 

Bottles or Carboys for Conveying and Storing Acid, 
Inflammable or Valuabl; Liquids, and the tike; Means 

for lacking -. A. Manser. First Supplement, dated 

Sept. 30,1902, to Fr. Pat. 321,328, May 21, 1902. 

SEE Eng. Pat. 11,695, 1902 ; this Journal, 1903, 484. 

—L. F. G. 

Extraction Apparatus ; Continuous -. E, Heimann. 

Fr. Pat. 324,202, Sept. 6, 1902. 

Two or, more vessels containing the substance to he ex¬ 
tracted, separated one from another and working indepen¬ 
dently, are enclosed in fWommon receptacle, through which 
the vapours from the still pass to a condenser. The liquid 
from the condenser flows into the extraction vessels, and is 
decanted off by siphons, from which it is redischarged into 
the still,—L. A. 


Gas Containers ; Apparatus for Preventing the Explo¬ 
sion of Compressed - or Liquefied- — — . Soc. D’Escant 
et Meuse. Fr. Pat. 324,350, Sept. 10, 1902. 

A elate of metal or other material is fixed over an orifice 
communicating with the interior of the cylinder, in such 
manner that uu excess of pressure will rupture the plate 
and cause the gas to escape.—L. A. 

Absorption of Gases ; Apparatus for -, by Liquids. 

A. Brand. Fr. Pat. 324,911, Oct. 2, 1902. 

This apparatus for the absorption of gases by liquids, is 
specially suitable for liquids tending to froth. A perforated 
dome is placed over the perforated gas-inlet pipe at the 
bottom of a cylindrical vessel, and is rotated by a shaft. 
The vessel is half filled with the absorbing liquid. Three 
such vessels form a battery, bent pipes connecting the top of 
one vessel with the inlet-pipe of the next one. The gas on 
entering is broken up into fine bubbles by the perforations 
of the inlet-pipe and those of the rotating dome, and inti¬ 
mately mixed with the liquid by the rotation of the dome. 
The gas and liquid froth over into the next vessel, where 
the bubbles are again broken up, and intimately mixed with 
the liquid. The saturated liquid is drawn off from the last 
vessel.—L. F. G. 

II—FUEL, GAS, AND LIGHT. 

Carbon Monoxide in Air; Determination of Small 
Quantities of -. Spitta. XXIII., page 652. 

English Patents. 

Fuel in Furnaces; Apparatus for Burning Liquid ——. 
0. Lindcmaun, London. From H. ICortiug, Hunover, 
Germany. Eng. Pat. 4249, Feb. 23, 1903. 

The fuel is injected into the furnace through a scattering 
nozzle against a surface fixed at right angles to the axis of 
the cone of “ pulverised ” oil.—F. II. L. 

Coke Ovens ; Impts. in -. The Otto-Hilgenstock Coke- 

Oven Co., Ltd., London. From C. Otto and Co., Dahl- 
hausen a/Ruhr, Germany. Eng. Pat. 3307, Feb. 11, 
1903. 

The channels conveying the comhustiblo gas or air to the 
side flues of a horizontal bottom fired coke-oven, are 
arranged between the sole flues of the oven, so that the 
heat of the gases flawing through them, serves to prebeat 
the combustible gas or air. In a modification of the inven¬ 
tion, the sole flues are divided by horizontal baffles, causing 
the gases to take a zigzag course. * 

The sole flues are arranged below the place of ignition of 
the gases in the side fines, thus ensuring preheating before 
the point of ignition is reached. (See also this Journal, 
1903, 355.)—L. F. G. 

Furnaces; Impts. in — —. G. Grobet and C. Bernasconi, 
Vallorbe, Switzerland. Eng. Pat. 8199, April 8, 1902. 
Means are devised for automatically closing the damper* 
of steam bailers and operating a signal to indicate the 
time when re-stoking is required. The invention is based 
on the principle that the steam-pressure in a boiler remains 
nearly constant if the damper be re-opened immediately the 
fire is stoked and then slowly closed till the fuel supplied to 
the grate, is completely burnt.—L. F. G. 
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Furnaces) [Racking Device for Bars of -]. XV. 11. 

Hailton, It. Campbell, and J. F. Crawford, Liverpool. 

Ed*. Pat 8654, April 14, 1902. 

At their rear ends the furnace bars are carried upon a 
support which serves as a hinge for them to rock upon, 
whilst at the front end they rest upon a cross-plate of tho 
usual pattern. The bars themselves are cast with a downward 
projection immediately behind their forward ends, iu the 
face of which is a depression or socket. Beneath tho for¬ 
ward hearer is a transverse rod serving as the fulcrum for 
a lever, which is thus free to move from side to side of tho 
whole grate. The longer end of the lever is worked by 
hand ; the shorter one enters the socket on the furnace-bar 
hanger, so that when the handle is depressed, that particular 
bar wbicb is opposite tho lever is lifted from its seat, whilst 
if it refuses to drop again, an upward pull on the lover 
forces it downwards. Thus, any bar, or bars, can be 
freed from clinker. The projecting portion of the lever 
folds vertically out of the way when not in use.—F. II. L. 

Gas-Producers; Impls. in -. W. J. Crosslcy nnd 

T. Itigby, Manchester. Eng. Pat. 12,363, May 81, 1902. 

A rBHroHATr.lt conical grate is supported by a table which 
rotates on ball-benriogs upon a vertical water-sealed cylinder, 
into which the air and steam supplies are delivered. The 
conical grate is built up of horizontally arranged Hat rings 
of gradually decreasing diameters placed one above the 
other at suitable distances apart, a conical cap being pro¬ 
vided at the top. For small producers, tho grate is cast in 
tho form of a perforated eonu.—U. B. 

Carbide Cartridges for Acetylene Generators. W. I,. Wise, 

London. From E. von Szalay, l’ressburg, Hungary. 

Eng. Pat. 9902, April 29, 1902, 

Calcium carbide is reduced to powder, and whilst still in 
the dry state is moulded into the desired shapes by a 
pressure of some 20 atmospheres. The cartridges are then 
saturated with any suitable liquid hydrocarbon. It has 
previously been proposed fo compress a mixture of carbide 
und oil into cartridges, but (so it is said) this older process 
causes the carbide to absorb too much oil, and fails to givo 
a durable solid product. The cartridges are all made of the 
same size, so as to represent a known volume of acetylene, 
and they are wrapped for storage iu waxed paper. 

—F, H. L. 

Incandescent Gas Lighting ; Impts. relating to ——. W. T. 

Sugg, London. Eng. Pat. 11,069, May 14, 1902. 

Thk mautle support is formed with a point at the top, and 
at tiie lower cud has a threaded socket adapted to screw 
down upon a threaded boss on the top of the burner. A 
supporting piece, having a recess on its under side to 
receive the point of the supporting rod, is formed of dome 
shape, with a'skirt or flange directed downwards, on which 
the mantle will rest, openings being provided in the dome 
for tho passage of the hot gases. The mantle has a wider 
top thau usual. The supporting devices are made by 
grinding together a mixture of 9 parts of steatite dust and 
1 part of fireclay, with a small quantity of silicate of soda, 
and then moulding the mats. —II. B. 

Mantles; Manufacture of Incandescent -. T. Terrell, 

London. Eng. Pat. 11,042, May 14, 1902. 

Fra* threads of cotton, linen, or other natural cellulose are 
soaked in a concentrated solution of salts of thorium and 
cerium until they contain from 80 to 48 per cent, of the 
oxides. For example, a solution of 2,000 gems, of thorium 
nitrate and 20 grins, of cerium nitrate in 1,500 c.c. of water 
may he used, and to insure complete impregnation, the 
fibres may remain in this for 48 hours, or the soaking may 
be done in a vacuum. The fibres are then dried thoroughly 
at a temperature below 70° C.,and should then contain about 
their own weight of salts. They are next immeryed in 
concentrated ammonia, washed in distilled water, dried, and 
made into mantles, as usual. The threads may be mercerised 
before impregnation with the salts.— H. B. . 


Mantles; Process fur making Incandescent -, Trans¬ 

portable. A. Oppenheim and U. Fauer, Berlin. Eug 
Pat. 27,821, Dec. 16, 1902. 

Coxckxtbatrd acetic acid, or other suitable organic acid, 
is substituted for the usual inflammable solvents of the 
nitrocellulose, &c., used for stiffening mantles.— II. B. 

Filaments or the like for Electrical Incandescence Lamps) 
Manufacture of ——. C. I>. Abel, Ixmdon. From 

Siemens and Ilalske A.-G., Berlin. Eng. l‘st. 12,157, 
May 28, 1902. 

Sub Fr. Pat. 321,412 i this Journal, 1903, 206.—II. B. 

Filaments or the tike for Electrical Incandescence Lamps i 

Manufacture of -. C. 1). Abel, London. From 

Siemens and Ilalske A.-G., Berlin. Eng. Pat. 12,158, 
May 28, 1902. 

Tins filaments for the incandescence lamps described in 
Eng. Pat. 12,156 of 1902, are formed from vanadium, 
tautalum, niobium, or their alloys, by subjecting the metal 
or metals, iu the form of an amorphous powder without a 
bindiug material, to a pressure sufficient to press it or 
them to the desired shape.—G. II. U. 

Filaments or the like for Electrical Incandescence Lamps i 

Manufacture of -. ('. I). Abel, London. From 

Siemens and Ilalske A.-G., Berlin. Eng. Pat., 12,160, 
May 28, 1902. 

Skk Fr. Pat. 321,412 ; this Journal, 1903, 206. — H. 11. 

Photometers. E. T. Turney, San Francisco. Eug. Pat. 
20,458, Sept. 19, 1902. 

Till: apparatus consists of a circular translucent disc with 
an opaque bar arranged diametrically, supported on a casing 
within which is an electric glow lamp. This lamp is 
brought iuto operation by depressing a push, and it is 
supplied with current from batteries through a variable 
resistance, which is manipulated by rotating tho frame 
carrying the disc. It is proposed to employ this glow lamp 
as the standard light, the candle-power at any momont 
being “ inferred ” by the position of a pointer which 
indicates how much of the resistance is in circuit. Tho 
photometer is used by presenting the opposite (outer) 
surface of the disc to the light under examination, when, 
if the standard light be the stronger of tho two,.the disc 
“ glows,” but cesses to “ glow ” when equality is attained. 

—F. II. L. 

Unitbu Statss Path nth. 

Coke; Manufacturing -. J. F. Wilcox, Assignor to 

Ketort Coke Oven Co., Cleveland, Ohio. U.S. Pat. 
725,994, April 21, 1993. 

Tub charges are formed into briquettes outside the ovens,, 
and aro then placed in the ovens in such a manner that 
spaces are left between certain of the briquettes, in order 
to facilitate the escape of the evolved gases. The spaced 
portions of the charge extend from the top of the latter to a 
short distance from the bottom.—0. H. 

Furnace. E. H. Schwartz, Assignor to the Hawley Down- 
Draft Furnace Co., Chicago, Ill. U.S. Pat. 725,490 
April 14, 1903. (See also this Journal, 1902, 1239.) 

A fubnacb which can be tilted is provided with pipes, 
euteriug the furnace at a point above the axis, for the 
supply of fuel and air, and with means (swivel joints 
exterior to the furnace trunnions) for enabling these feed 
pipes to share the movement of the furnace when tilted, 
without affecting their communication with the stationary 
pipes supplying the air and fuel.— C. S. 

Regenerator Furnace. G. Campion and M. Wyant, 
Anderson, Ind. U.S. Pat. 725,539, April 14, 1903. 

Tbb regenerator chamber is combined with the hearth of a 
lateral flue-chamber, a slag-pocket in the bottom of such 
chamber, flues connecting the hearth and the flue-chamber, 
a slag-storage chamber below the slag-pocket, and a passage 
or tap-hole connecting the two last-named.—C. S, 
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Glower ; Electric Lamp -, and Method of attaching 

Terminal Wires thereto. M. W. Ilanke, Assignor to 
G. YVestinghouse, both of Pittsburg, Pa. U.S. Pat. 
725,703, April 21, 1903. 

Thu “glower" comprises a body composed of one or 
more dry electrolytes, round the ends of which, platinum 
terminals are wound, and fastened to them by copper or 
other alloying material applied to the turns of the wire and 
fused to them. The wire-turns are finally coated with a 
suitable paste.—G. II. II. 

French Patents. 

Alcohol ; Carburetting -. Soeiet6 de Lille et Honnifsres. 

Fr. Pat. 323,778, Sept. 29, 1902. 

Tub solubility of petroleum spirit, for carburetting pur¬ 
poses, in alcohol, is increased by the addition of higher 
alcohols or ethers, in the proportion of about 2 per cent, 
for 98 per cent, alcohol to 10—15 per cent, for 94 per cent, 
alcohol.—C. S. 

Briquettes ; Treatment of Powdered Wood, Peal, and 

similar Substances for the Manufacture of -. 

A. Classen, Fr. Pat. 324,722, Sept, 24, 1902. 

N vwin ST or other material containing cellulose is moistened 
with a dilute acid (hydrochloric, nitric, sulphurous or sul¬ 
phuric acid), and then heated to about 105°—143“ C. for 
30—110 minutes in a closed vessel, after which it is dried, 
and will then be ready for pressing to briquettes.— C. S. 

Briquettes ; Impts. in Fuel -. O. G. Blunden, W. J. 

Malden and A. Malden. Fr. Pat. 325,077, Oct. 9, 1902. 

She Eng. Pat. 23,904, Nov. 25, 1901;,this Journal, 1903, 
17 — C. S. 

Fuel, Manufacture of -. F. Iluppenbauer. 

Fr. Pat. 325,0(19, Oct. 9, 1902. 

The gases from the distillation of coal or oil shale are con¬ 
ducted into a condenser, whence the tar is delivered into a 
chamber, where it is re-vaporised by a portion of the hot 
gases discharged from the retort, and passed through a 
grating into a mixing cylinder containing cinders, coal, 
bituminous shale, peat, wood, Ac. The charge in this 
cylinder is kept iu motion by paddles, and becomes im¬ 
pregnated witli the tar, the uncondensod gases being con¬ 
veyed either to the condenser or directly into the retort 
furnace. The other gases from the condenser are also 
consumed iu the furnace, together with a portion of the tar 
if necessary, this operation and also the relative proportion 
of tar and hot gas admitted to the vaporising chamber 
being controlled by valves.—C. S. 

Gas; Apparatus for Washing and Purifying -. 

YV. C. Holmes and Co. Fr. Pat. 324,695, Sept. 23, 
1802. 

See Eng. l'at. 7364 of 1902 ; this Journal, 1902, 1524. 

—II. B. 

Oil-Gas i Process for Recovery of By-Products from the 

Purification Liquors of -. H. Gutknecht. Fr. Pat. 

324,767, Sept. 27, 1902. 

(To the liquors, freed from tar, is added a solution of a 
metallic sulphate, to precipitate unoxidised sulphur com¬ 
pounds aud cyanides; and the liquid, separated from the 
precipitate, is stirred up with sufficient sulphate of lime 
to convert into sulphate the carbonate of ammonium 
present. If free ammonia be present, the liquid may be 
stirred by passing chimney-gases through it. If bicarbonate 
be present, the necessary quantity of quioklime or slaked 
lime is added along with the sulphate of lime. The liquid, 
freed from suspended matters, may now be used repeatedly 
for the purification of gas, treating it as above, until 
it has reached a considerable concentration, when it 
is evaporated to crystallisation, either in an open pan 
or by means of currents of air. The mother-liquors 
contain the sulphocyauide, thiosulphate, and other salts 


of ammonium, which are more soluble than the sulphate. 
The various precipitates, &c., are treated for recovery of 
the sulphur, ferrocyanides, sulphocyanides, ammonia, &o. 

—H. B. 

Gas i Purifying and Enrichinq Blast-Furnace -. 

G. J. Snelus. F'r. Pat. 324,861, Sept. 30, 1902. 

The apparatus employed for purifying and enriching the 
gas is constructed in the form of a small blast furnace, 
and is charged with eolte, anthracite, or other suitable fuel. 
The dust accompanying the gas is removed by the aid of 
a suitable flux, which is added to the fuel iu tile purifier 
and forms a slag with the dust. The combustion of the 
fuel in the purifier is maintained by the aid of an air 
blast, admitted through tuyeres, whereby carbon monoxide 
and nitrogen are formed. The gas to be treated, is intro¬ 
duced into the purifier at a somewhat higher level than 
the air blast, and is converted into carbon monoxide by 
contact with the glowing fuel. At the same time, steam 
is introduced into tho purifier, the resulting water-gas 
mingling with aud enriching the gas already present 
therein.—C. S. 

Gases; purifying Material for Acetylene and other . . 

E. A. Java!. Fr. Pat. 324,873, Sept. 30, 1902. 

One part of potassium permanganate, 5 parts of sulphuric 
acid, and 1 part of water are mixed together and absorbed 
iu infusorial earth. When crude acetylene is led through 
this composition, the sulphuretted hydrogen is, it is claimed, 
oxidised to sulphuric acid, thus replacing that amount 
which is consumed in neutralising the ammonia; and the 
free sulphuric acid, acting upon the permanganate, is said 
to produce manganese peroxide, which is the essential 
purifying reagent as regards the sulphur and phosphorus of 
the crude gas.—F. H. L. 

Mantles; Process of Preparing a Toughening Fluid for 

Incandescence -. J. lfirsch. Fr. Pat. 324,718, 

Sept. 24,*1903. 

The basis of the toughening fluid is an ulcoholie solution 
of “ aeetylated derivatives of cellulose or hydrocellulosc.” 
For example, 25 parts of an aeetylated cellulose, 3 parts of 
camphor, and 3 parts of castor oil are dissolved in 100 parts 
of dilute alcohol to obtain a suitable fluid.—H. B. 

Mantles; Process of Begenerating [C'ar6om'«ed] Incan¬ 
descence -. S. Haas and E. Bloch. Fr. Pat. 325,061, 

Oct. 9, 1902. 

Mantles which have become blackened by the deposition 
of carbon are restored to their original whiteness hy 
sprinkling powdered chloride of sodium upon them, either 
while incandescent or not.—H. B. 

Electrodes for Arc Lamps ; Process of Manufacture of 

-. A. Blondel. Fr. Pat. 324,179, Sept. 3, 1902. 

The presses for carbon intended for the making of carbons 
of mineralised paste, with cores and envelopes as described 
in Fr. Pat. 323,924, 1902 (this Journal, 1903, 487), have a 
double concentric screw-plate comprising two concentric 
and adjacent adjuncts, connected respectively to two or 
more parts of the. press, and both traversed hy one or more 
shafts serving to form the cores. The adjuncts are of 
relative sixes suitable to the effect of the pressure to be 
produced between the carbon body aud the envelope, and 
so arranged as to form a progressive lamination of the 
envelope without causing inequalities of thickness or rents, 
Various modifications aud applications of this system of 
screw-plates are described and claimed.—G. ,H. It. 

Wicks; Manufacture of Slow-huming -. R. EscW- 

Fr. Pat. 324,739, Sept. 26, 1902. 

The material is impregnated successively with the following 
solutions (being dried after each operation)-100 grins, 
of sodium silicate in 1 litre of distilled water; 50 grins, of 
sodium thiosulphate in 1 litre of distilled water; 80 grins, 
of ammonium bichromate in 1 litre of distilled water. It 
is finally coated with a thin layer of vegetable wait (Japan 
wax).—T. F. B. 
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m.— DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Sour Lake Field; The -Thiele. Petroleum 

Review and Mining News, 1903, 8, [210], 302. 

The oil from the Sour Lake Field, in Texas, taken from a 
272-ft. stratum, is heavy, viscous, and rich m nsphnltum. 

A distillation test gave, as the principal fractions, 1-59 
per cent, (by vol.) at 320°—392° F., 19 49 per cent, at 
892 °— 572 °, and 5-15 per cent, at 572' —fill K., leaving 
71-11 percent, of residue of sp. gr. 0-978. The specific 
gravitieB of the principal tractions were— ! 

Temperature in " i-\ 8|>eeitic Gravity. 

ll'.'D' n-cist 

3H2’—572’ u-stii 

572’-till" U'7* 2 


The oil was found to contain 20 per cent, of asphaltum. 
The specific gravity of the cruilo oil was O' 903 at 63° F. 

It could thus he" divided into the following commercial 
products.-— 

l’er Cent. 


neiizimi. Ir n7 

Heavy illuminatin'^ oil. t(V2V 

Middle oil. 27*79 

Fraction to tic worked tor lubricating oil and 
asphaltum. Ok'tit 


In 1899, oil was found at a depth of 450 ft., having a 
specific gravity of 0 -915. 

So far, five different strata of oil have been found; the 
specific gravities are as follow :— 

Depth. Specific Gravity. 

Feet. i 

2511 O-lllltl 

45(1 ; Il'tUS 

(1111 11-9011 

leaver depths , 9-9011 

The oil from the lower strata is not so rich in asphaltum 
as that found neater the surface, hut is richer in the lighter 
hydrocarbons. All the oil is brownish in colour. It also 
contains sulphuretted hydrogen and compounds rich in 
nitrogen.—T. F. B. 

English Pstent. 

Petroleum or Mineral Oil Distillates; Manufacture of 

Nitro-Products from -. L. Edeleauu and G. A. 

Filiti, Bucharest. Eng. Pat. 941G, April 23, 1902. 

The distillates, of sp. gr. 0-87 and over, are treated with 
a mixture of concentrated or fuming sulphuric acid and 
nitric acid, the nitro-products being then precipitated with 
water. In one modification the distillates are freed from 
resinous products by treatmeut with small quantities of 
sulphuric acid, previous to nitration. The products, it 
is claimed, may be utilised as a substitute for camphor for 
mixing with nitrocellulose in the manufacture of celluloid ; 
also in the preparation of explosives, “ lacs, varnishes,” and 
brown to black substantive dyestuffs.—C. S. 

United States Patent. 

Carbon Black ; Apparatus for the Manufacture of -. 

F. W. Porsch. U.S. Pat 726,341, April 28, 1903. 
XIII. A., page 640. 

French Patents. 

Tar and Mineral Oils ; Process for Deodorising -. 

Rfltgerswerke Act.-Ges. Fr. Pat 324,938, Oct 1902. 

Tab, or mineral oil, is made inodorous by beating with 
oxides or hydroxides of the heavy metals, or with solutions 
of salts of these. Dreferablv in smuima of atlrslis 


For instance, 1,000 kilos, of the ml to be deodorised are 
mixed with 10 kilos, of an ammooiacal solution of copper 
oxide, and the mixture heated to 90° C. Steam is then 
passed into the mixture for one hour.—T. F. B. 

7ar and Mineral Oils i Process for Deodorising -. 

Hiltgerswerke Act.-Ges. Fr. Pat. 324,958, Oot. 4, 1902. 

A mixture of the oil with an aldehyde or ketone, preferably 
in presence of an acid or alkali, is heated, and steam fs 
blown through the mixture. 

For example, 1,000 kilos, of the oil arc mixed with 
20 kilos, of an acid or alkaline solution of formaldehyde 
(about 40 per cent.), the mixture heated to 90" (b, and 
steam passed through for an hour.—T. F. B. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

Tetraphenglmrthane. M. Gomberg and II. W. Berger. 

Her., 1903, 36, ! 5], 1088—1092. 

Tiie authors obtain iiipbenylmetbimo - liyrlrazohenzoue 
from phcnylhydraziiie and triplienylcblorobenzenc id 
ethereal solution ; yield, 90 per cent. After purification 
by alcohol, this is oxidised in ethereal solution with 
nitrous fumes to the corresponding azo compound, the 
yield being quantitative. The tnphcnglmethane-azo-ben- 
zene so obtained is decomposed by heating in a current 
of carbon dioxide, after mixing with sand, and totrnpbenyl- 
uicthuuc is extracted from the product with benzene. 

The yield fluctuates between 2 and 20 per cent, of the 
theoretical, and n light grey product is obtained, which is 
white after repeated crystallisation from benzene. 

A trinilro-derioative, (C„1I 4 .N0 2 ) S • O.C 8 H„ was ob¬ 
tained by dissolving in odd fuming nitric acid. Pale yellow 
crystals, m. pt. about 830° C. <)u reduction with zitio dust 
this yielded a nmgenta-coloured solution, which appeared to 
have the samo absorption spectrum as the similar dyestuff 
from triphenyl methane.—E. F. 

Indanthrene. K. Bohn. Ber., 1903, 36, [0], 1358—1260. 

This article is mainly polemical, in answer to a paper by 
F. Kaufler (this Journal, 1903, 488). It is stated that 
It. Scholl has obtained, by reduction of indanthrene, which 
is the azine of anthraquinoue, the hitherto unknown 
anthracene-azine— 

\j{/ 

—E. F. 

Dihgdroxgfluoresceins from ' Halogenised Phthalic Acids. 

N. Osorovitz. Ber., 1903, 38, [6], 1070—1084. 

The substances were prepared in a similar manner to the 
dihydroxyfluoresceins of I.iebormann and Wblbling (this 
Journal, 1902, 854). Tctraehloro-, 3.6-dichloro-, and 
dibromo-phthalic anhydrides were condensed with 2 mole¬ 
cules of hvdroxyhydroquinone. The halogeuiscd dihydroxy¬ 
fluoresceins so obtained are green crystalline substances 
with cantharides-like lustre, soluble in aqueous solutions of 
alkalis and alkali carbonates to cherry-red solutions, the 
spectra of which ore all very similar, showing two absorp¬ 
tion bands, the stronger of which lies between tho lines 
D and El. These solutions are bluer than those of the 
non-balogcuised compound. The substances dye brilliantly 
on ordinary basic mordants, pink to brown on alumina, 
and violet-blue on iron, hut these dyeings are fugitive to 
light. They yield white crystalline tetra-acetyl derivatives. 
Insoluble in cold aqueous alkalis, as also nionobydro- 
chlorides which arc decomposed by water. Their di-, 
tri-, and tetra-methyl ethers do not dye on alumina 
and iron mordants. On the other hand, they dye on 
some of Seheurer’s mordants (this Journal, 1902, 768) 
with varying intensity. With bromine in glacial acdUe 
acid solution the halogenlsed dihydroxyfluoresceins yield 
dibromo derivatives (dihydroxy-eosines). Excess of bromine 
has nofnrtheraction. These halogenised d ihy droxy-eostnes 
«ra dark red to brown crystalline substances similar in 
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properties to the mother-substances, and dye cochineal-red 
on alumina, and dark blue on iron mordants. 

A trihydroxytiuorescetn from 4-bydroxyphthalic acid 
and bydroxyqmnone is also described. It dyes brown on 
alumina mordant, black on iron.—E. F. 

PAloroglucinolphthateln. C. Liebermann and T. Zerner. 
Ber., 1903, 36, [6], 1070—1076. 

PBLOROGHJClNOLFHTHAtElN— 


° --C,H 3 (OH) s (2:4) 

\ >() 

0,11,(010,(2:4), 

is prepared by heating a mixture of 10 grms. of pbloro- 
lucinol and 7—8 grms. of phthalic anhydride for three 
ours at 170°—180° C. The product is extracted with 
benzene, and then recrystallised from hot water. The dry 
substance is orange-yellow in colour. It is easily soluble in 
alcohol, acetic acid, acetone, or sulphuric acid, but the 
solutions show no fluorescence. In solutions of alkalis or 
carbonates it dissolves with a deep orange-red colour. It 
hardly colours ordinary mordants, and dyes silk ouly a 
slightly yellow shade. 

It readily yields tetrabenzoyi and tetra-acetyl derivatives, 
and with bromine in acetic acid solution it gives a tctra- 
bromo derivative of the formula C m H B Br 4 0 ; . The brouio- 
compound is amorphous, and its solutions show no fluor- 
esoence; the bromine atoms enter the 3 : 5 positions in the 
two bydroxybenzene nuclei. On metbylation with dimethyl 
sulphate, phloroglucinolphthalein gives di-, tri-, and tetra- 
methyl ethers. 

■ Phloroglucinolphthalein shows no resemblance to fluor¬ 
escein, hut is very simitar to phenolphthale'in, hydroquinone- 
and o- and fl-orcinolphthaleins.—J. McC. 

a-Naphtho! in $-Naphthol ; Detection of ——. 
Arzberger. XXIII., page 653. 

Sodium Nitrite; Analysis of -. M. Wegner. 

XXIII., page 651. 

English Patents. 

Polyato Dyestuffs; Manufacture of New --. 0. D. 

Abel. From Act. Gesell. fiir Anilin-Fabrik., Berlin. 
Eng. Pat. 12,305, May 29, 1902. 

Sub U.S. Pat. 717,550 1 this Journal, 1903,140.—T. A. L. 

Dyestuffs [Azo Dyestuffs ], and Intermediate Products 

therefor; Production of New -. H. E. Newton. 

From the Farbenfabriken vormals F. Bayer and Co., 
Elberfeld. Eng. Pat. 12,444, May 31, 1902. 

See Fr. Pat. 321,521; this Journal, 1903, 209.—T. A. L. 

Petroleum or Mineral Oil Distillates; Manufacture of 

NitrO'products from -. L. Kdcleanu aud G. A. 

Filiti. Eng. Pat. 9416, 1902. 111., page 621. 

United States Patents. 

Indigo Mixture, and Process of Making same. B. 
Homolka, Frankfort on-Main, Assignor to Farbwerke 
vormals Meister, Lucius und Brttning, IRJohst-on-Main. 
U.S. Pat. 726,688, April 28, 1903. 

Beb Ene. Pat. 11,522 of 1902 j this Journal, 1903, 450. 

8 —T. F. B. 

Azo Dye; Black - M. Kahn, Elberfeld, Assignor to 

Farbenfabriken of Elberfeld Co., New York. U.S. Pat. 
725,848, April 21, 1903. 

Diazotised o-aminophenoLp-nitro-p-sulphonic acid is com¬ 
bined with 1.6-dihydroxynaphthaleue, giving a bluish-violet 
dyestuff for wool, which becomes deep black on treatment 
with chromium compounds. (See Eng. Pat. 18,569 of 
1902 j this Journal, 1908,859.)—T. A. L 


Azo Dye; Black ——. M. Kahn, Elberfeld, Assignor to 
Farbenfabriken of Elberfeld Co., New York. U.S. Pat. 
726,695, April 28, 1903. 

Gee Eng. Pat. 18,569 of 1902; this Journal, 1903, 359. 

—T. F. B. 

Blue Basic Dye [Azine Dyestuffs], and Process of Making 
same. E. A. Fourneaux, Assignor to H. A. Mots, 
Brooklyn, N.Y. U.S. Pat. 726,667, April 28, 1903. 

One molecular proportion of an alkali nitrite is allowed to 
act on two molecular proportions of asymmetrical dimethyl- 
phenosafraniue in acid solution in the cold. After standing 
some time, or on boiliog, the intermediate compound is 
transformed into the new dyestuff. This product is n dark 
purplish powder, readily soluble in water and alcohol, 
dissolving in concentrated sulphuric acid with a yellowish- 
green colour, turning blue on dilution. A solution of the 
dyestuff treated with zinc-dust and acetic acid turns yellow 
with a greenish fluorescence, becoming, on exposure to air, 
first carmine with a yellow fluorescence, and subsequently 
purplish-blue.—T. A. L. 

French Patent. 

o-Nitro-0- Phcnyllactic Melhylkelone [Indigo Dyestuffs] ; 
Separation of ——. Kalle and Co. Fr. Pat. 325,109, 
Aug. 11. 1902. 

'The patentees find that pure o-nitrophenyl-fl-lactyl methyl 
ketone can be sepurated from the crude melt obtained by 
the action of a small quantity of caustic soda on n mixture 
of o-nitrobenzaldehyde and acetone, by extraction with 
aqueous solutions of the sulphonates of alcohols, phenols, or 
of aliphatic or aromatic liydroea-boils. The solution thus 
obtained, is carefully evaporated anil tho ketone suited out, 
or it is extracted by means of an organic solvent. For 
printing purposes the pure ketone is dissolved in a warm 
solution of an alkali salt of one of the above-mentioned 
sulpbonic acids, and finally thickened with dextrin or British 
gum. (See also Eng. l’at. 11,522 of 1902 ; this Journal, 
1903, 490.)—T. A. L. 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Silk; Formation of Stains on -. P. Sisley. Zcits. fur 

Farben-u. Textii-Chem., 1903,2, [9], 179—182. 

See this Journal, 1902, 1328; Gnehm, 1903, 415 ; Mamas, 
1903,491. The author maintains that the active agent in 
causing red stains on silk is sodium chloride. The reason 
why Gnehm (foe. cit.) did not find that the Btains made their 
appearance is to be sought in the atmospheric conditions, 
for the author has proved that moisture is an important 
factor in the development of these stains. Silk, touched 
with dry sodium chloride, and then preserved in sealed tubes, 
shows no stains. The temperature is also of extreme 
importance in the formation of the stains, and possibly also 
the amount of ozone in the air. Furthermore, the silk 
suems to be the more easily affected as the amount of 
weighting material increases, but the presence of weighting 
material is not by any means essential for the development 
of the stains. In treating the silk, care ought to be taken 
that it is not brought into contact with sodium chloride at 
any part of the process. The author quotes from letters 
received from manufacturers in Lyons who have substan¬ 
tiated tho results previously recorded by him.—J. McC. 

Weighting Agents from Loaded Silk ,- Simple Method of 

Removing -. A. Mtiller. Zeits. ftir Farben- u. Textii- 

Chem., 1903, 2, [8], 160—161. 

A boiling soap-bath is sometimes employed to reduce the 
weight of loaded silk fabrics. Although by its means 
fabrics loaded to the extent of 50—60 per cent, may be 
rendered 10—12 per cent, lighter, the method is unsatis¬ 
factory, inasmuch as it is the fibroin of the silk which ia 
chiefly acted upon. 

Oxalic and hydrofluoric acids have the power of freeing 
eilks from the whole of the inorganic weighting agent* 






Mar *>. ISOS.] 


026 


JOURNAL AND PATENT LITERATURE.—Cl V. 


commonly and, without attacking the fibre, which, when 
relieved of such matters, recovers its original elasticity and 
strength. Silks which have been excessively weighted and 
thus rendered harsh and brittle, become, it is stated, supple 
and soft when so treated. 

To apply the hydrofluoric acid, the silk is moistened with 
water and immersed at the ordinary temperature in a 0 • 4—1 
per cent, solution of the acid for a length of time depending 
upon the concentration of the acid and the degree to which 
the removal of the inorganic matters is to bo effected. The 
silk is afterwards washed and “ brightened.” The oxalic 
acid is applied as a saturated solution.—E. B. 


Mordanting. P. Heermann. E&rber-Zeit., 1903, 14, [8], 
117—119. (Seo this Journal, 1903, 361.) 
Influence of Temperature on the Absorption of Metallic 
Oxide Mordants bg Silk. —Experiments were made at the 
temperatures at which the mordanting of silk is ordinarily 
accomplished, namely, from 0” to 3t/ : C., the mordanting 
salts used, namely, salts of iron, chromium, aluminium, and 
tin, being those which Rre commonly employed in practice. 
The principal results obtained in the experiments made with 
the tm salt (a solution of stannic chloride at 30“ II.) are 
embodied in the following table : — 


Condition 

Duration 1 

Tempera- 

of Silk. 

Immersion. | 

1 

ture. 


Hours. 

°C. 

llnw. 

H 


itoiledofT. 

(l 

0 

15 

Haw. 

tl i 

lloiled-oft. 

(J 

15 

Raw. 

; 6 1 

30 

Boilea-otl. 

If 

30 


Incrunso 

Ash 

contained 

in 

in 

Weight. 

Mordanted 

Fibre. 

Per Cent. 

Per O.iit. 

Hit 

10*47 

15*01 

If 12 

HP 08 

12*24 

15*84 

11*17 

18*03 

13-30 

10*00 

11*00 


(The raw silk employed iu the experiments contained 
O'56 per cent, of ash.) 

From these results it is concluded that the influence of 
temperature in the mordanting of silk with metallic oxides 
is, in general, of secondary importance. Nevertheless, it is 
found that at low temperatures, i.e., at 0°—5" C., the pene¬ 
tration of the fibre (previously moistened with water) by the 
mordanting salts ami the absorption by it of metallic oxides 
take place slowly and with difficulty, owing to the reduc¬ 
tion in the power of diffusion of the salts in solution at 
such temperatures. Hence the silk tends to become 
unevenly mordanted. At 15°—20“ C. the fibre is penetrated 
with ease by the salts, and mordanting takes place more 
regularly.—E. B. 


the chambers, a, is provided with a removable end. The 
same chamber is provided with rails, 8, which extend 
to its removable end, and upon which a carriage, 9, rum. 



The latter carries o roller, upon which the tissue to be 
treated, is wound before it is brought into the chamber. The 
other chamber, li, is formed with u longitudinal opening, 12, 
closed by means of a plate held in position by suitable 
tneohnnism. If desired, this chamber may also havo a 
removable end and have a carriage for the tissue-carrying 
roller running upon rails in it, us in the easo of the cham¬ 
ber, a. In order to maintain the tissue at a uniform width 
and to prevent shrinkage, a roller,/, and guide rollers, r, may 
bo placed in the passuge, r, through which the chambers 
communicate. Tito amount of tissue wound upon the rollers 
in the chambers is indicated by means of a jockey-roller, 29, 
movable vertically and carried in the forked ond of a rod, 23, 
which passes through a stuffing-box, 24, the length of rod 
visible outside the chamber being a measure of the quantity 
of tissue upon the roller underneath. 

The (cotton or linen) tissue to be scoured is pulsed from 
one chamber to the other, and is treated with an alkali 
solution which is sprinkled upon it from tho device 21 as 
it passes at full width below this. Steam under pressure 
is introduced into the chambers, and tho lyo is kept circu¬ 
lating by means of a pump, 19, or other mechanism. 
When the treatment with the lye is completed, water msy 
be similarly introduced into tho chambers to wash the 
tissue. After treating in this manner, the plate, 12, is 
raised and the tissue is led to the " chetnicking ” apparatus. 


Oxalic Arid in the Chromic Acid Indigo-Discharge Pro¬ 
cess; Function of -. W. P. Jorissen and L. T. 

Iietcher. Zeits. far Farben- u. Textil-Chem., 1903, 2 
[8], 157—160. ’ 

With a view to ascertain whether the chromic acid which 
is liberated ia the ordinary process of discharging Indigo- 
dyed tissues, as practised in tissue printing, distributes its 
action in a definite ratio between the indigotin on the fibre 
and tho oxalic acid in the discharging bath, the reaction in 
dilute solutions between indigotin-disulphonic acid (prepared 
by sulphonating 2-5 grms. of indigotin and diluting the 
solution to 250 c.c.), chromic acid, and oxalic acid was 
investigated. From the remits obtained it would appear that 
approximately £ mol. of oxalic acid is oxidised per mol. of 
indigotin. (8ee also this Journal, 1893, 758 1 1902, 1276 i 
1903, 359 and 491.)—E.B. 

Flax Wax j Characteristics of -. C. Hoffmeister. 

XII., page 639. 

Exoush Extents. 

Scouring and Bleaching Textile Piece Goods i Apparatus 

for -. B. C. Tbeis, Ohligs, Germany, Eng. Pat. 

7870, April 4, 1902. . B 

Two chambers, a and b (see figure), are arranged close to 
and in communication with taeh other. One end of one of 


—E. B. 

Cotton Goods i Treatment of Raw Cotton and -, to 

deduce the Inflammability thereof. W. H. Perkin, jun., 
and Whipp Bros, and Todd, Ltd., Manchester. Eng Pat. 
8509, April 11, 1902. 

An extension of Eng. Pats. 9693 and 23,557 of 1901 (see 
this Journal, 1902, 857, 1531). An insoluble compound is 
formed in the cotton by treatment with a solution of a soluble 
salt of zinc, copper, aluminium, or nickel (e.g., aluminium 
acetate or copper sulphate), and a solution of one or more 
of certain salts (other than a soluble tungstate) derived from 
metals the oxides or hydroxides of which arc capable of 
acting as acids. Under this beading are included alumi- 
nates, staunates, arseniates, biarseniates, and antimoniatei. 
An agunt, such as an organic acid or ammonia, may be 
used, if desired, to prevent precipitation of the hath. A 
soluble tungstate may be used together with -the second 
solution (i.e., the aluminate, &c.). The following are ex¬ 
amples of the treatment:— 

(1) The goods are treated with a solution of aluminate 
of eoda (13° B.), dried, and treated with a solution made 
up of tungstate of soda, 4 parts; zinc acetate solution 
(17° B.), 4 parts; acetic acid (2° B.), 5 parts. 

(2) Or the goods msy be immersed in a solution of 
sodium stannate of 11° B., dried, and treated with a solution 
oentaining 8 parts of zino acetate solution (17° B.), 8 part* 
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of tartar emetic solution (6° B.j, and 1 part of acetic acid 
solution (7° B.). 

(3) The goods are treated with# bath containing sodium 
arseniate (or biarseniate) golution (18° B.), 1 part ; sodium 
tungstate solution (83°B.), 2 parts, After drying, they arc 
treated with a 17° B. solution of nickel sulphate. 

( I) If the goods contain “ sizing,” they may be treated 
with a bath containing stannate of soda solution (17° B.), 

50 parts; solution of oleine or glycerin (25 per cent.), 1 
part. The goods aro dried and passed through a second 
bath containing zinc acetate solution (17° B.), 4 parts; 
sodium tungstate solution (33° 11.), 4 parts; acetic acid 
(2° B.), 5 parts. The goods are now dried, or both dried 
and steamed.—T. F. B. 

Mercerisation of Fabrics; Impts. in Means Employed in 

-, and in liecoveriuy the Caustic Alkali or other Liquor 

used in the Process. The Uullco Printers’ Association, 
Ltd., Manchester, and Wm. Warr, titalybridge. Eng. 
Pat. 14,525, .Tune 30, 1902. 

Thk fabric, after mercerising, is washed while being 
stretched in a stontering machine, and it then passes 
between sets of doctors or scrapers, so that the liquor 
is forced to pass through the fabric, the washings being 
collected and recovered. More concentrated washings are 
thus obtained. Arrangements aro also claimed for collecting 
the washings separately from each set of doctors, lifting and 
discharging them on to the fabric by bucket wheels, and 
finally conducting the first or strongest washing to u tank 
for recovery.—H. F. 

Printiny with Sulphur Dyes ; Process for -. It. J. 

Urqiihnrt, Muncluster. From the Chemisette Fnbriken 
vorm. VVeiler-ter Meer, Uerdingen, Germany. Eng. Pat. 
13,471, June 14, 1902. 

Snt.PHtnt dyestuffs, free from alkali sulphides, are mixed 
With solutions of alkali carbonates, salts of basic character, 
•or caustic alkalis, and a thickening agent, with or without 
an addition of sulphur (see 11.S. Pat. 708,429 ; this Journal, 
1902,1231) or of a hygroscopic substance (seo Add. to Fr. 
Pat. 322,147 ; this Journal, 1903, 417 and 552). The 
mixtures are printed in the usual manner, the printed 
tissues being steamed for 5—30 minutes, without pressure, 
rinsed, and soaped.—E. B. 

Check or other Patterns on Stuffs hy Printing t Impts. in 

the Production of -. R. H. D. Mills, Darnetal, F rance. 

EDg. Pat. 2401, Jan. 31, 1903. 

Each side of a fabrio which is to be teazled is printed with 
a pattern. These patterns only overlap where a deep shade 
is desired. Where only one side is printed, half-shades 
result.—E. F\ 

Steaming Fabrics; Impts. in Apparatus for -. R. 

' Sehittke, St. Petersburg. Eng. Pat. 18,066, Aug 16,1902. 
The fabric is suspended in loose hanging folds in the 
steamer by means of rollers circulating in a “ railed track,” 
and is fed in and led out obliquely from the side. The rate 
of exit is automatically regulated by an arrangement of 
oscillating guide levers.—E. F\ 

Drying Machines [for Fabrics']. M. Kossotv. Eng. Pat. 
8856, April 16, 1902. I., page 618. 

Calendering or Finishing Textile Fabrics. R. Williams, 
Manchester. Eng. Pat. 12,717, June 4, 1902. 
tn calendering textile tissues, the latter are usually passed 
between an internally heated metallic roller or rollers, on 
the one efde, and, on the other side, rollers composed of 
compressed paper, cotton, or other fihrous materials, which 
are got .heated, except by surface contact with the metallic 
rollers, the Use of fibrous rollers being desirable in order to 
prevent the tissues from bein& damaged duriDg the operation. 
The object of the present invention is to provide means for 
internally heating the latter kind of roller. To this end tbe 
rollers are mounted hollow shafts, to which steam, 

«r oilier hot gas, or heated rods, &c.j are admifted. 'The 
rollers; thus hooted, have an Increased effect on the tisanes, i 


imparting to the sides of those upon which they operate 
the same degree or kind of finish as is given by the heated 
metallic rollers to the other tide. They may bo employed, 
as hitherto, in conjunction with metallic rollers, or in 
operation upon both sides of the tissues, the metallic 
rollers in the latter cose being dispensed with.—E. B. 

United States Patents. 

Dyeing ; Process of -. M. Kahn, Elberfeld, Assignor 

te> Farbeufabriken of Elberfeld, Now York. U.S. Pat. 
725,847, April 21, 1903. 

Fast black shades on wool are produced by dyeiDg the 
material from an acid bath with dyestuffs obtained by 
combining diazo-compounds of o-amiuo-phenol derivatives 
with 1,5-dihydroxynaphthalene, unii treating the dyed goods 
with chromium compounds, which act as oxidising agents. 
(See Eng. Pat. 18,139 of 1902 ; this Journal, 1903, 416.) 

—T. A. L. 

Oxidising Textile Materials ; Apparatus for -. ( 1 . E. 

Wild, Philadelphia. U.S. Pat. 726,207, April 21, 1903. 
This apparatus, which is for oxidising dyed textilo material, 
consists of a fixed, closed easing, containing a rotatable 
hollow perforated drum. An arrangement is provided for 
supplying a continuous current of the oxidising fluid 
through the apparatus. This consists of a heater and 
pump, which drives the liquid through a pipe, cue end of 
which is connected with the interior of the drum anti the 
other end with the casing. The heater is arranged so that 
more liquid can he introduced into the apparatus, if desired, 
while it is at work.—T. F. B. 

Fuknch Patents. 

Treating ( Scouring, ftc. Textiles'); Apparatus for - — . 

M. C. Haas. Fr. Pat. 324,168, Sept. 2,1902. 

An apparatus for boiling, bleachiug, and dyeing textile 
fibres in the loose state or in the form of fabrics, consisting 
of a closed vessel containing a central, vertical liquor-supply 
pipe, into which liquor distributors may be fitted in such a 
manner as to tie readily fixed in and removed from it, for 
the purpose of enabling the liquor to be brought into 
immediate contact with the fibres. The latter are placed 
in the vessel to a convenient height, then a set of dis¬ 
tributors is fixed in position ahove and in contact with 
them. More fibres are then added, followed by another 
set of distributors, and so on until the vessel is full. A 
cap is then placed on the top of the central pipe and a cover 
on the vessel, after which the liquor is introduced, which 
is heated, when required, by means of a steam coil provided 
for the purpose.—E. 11. 

Wool; Machine for Washing or Scouring —. F. L. 

Whitney. F'r. Pat. 325,163, Sept. 4, 1902. 

See Eng. Fat. 19,174 of 1902 ; this Journal, 1902, 1531. 

—T. F\ B. 

Decatising Tissues; Apparatus for -. M. B. Silk. 

Fr. Pat. 324,568, Aug. 27, 1902. 

A combination of the following apparatus(1) A sheet 
of metal, heated from below by gas or other suitable 
means, and covered with calico ; (2) a roller upon which 
the tissue to be treated is wound and which is placed at 
one end of(1); and (3) a metal framework supporting the 
whole. The tissue is drawn from the roller over the sheet 
of metal, the calico covering being kept moist with water, 
and the tissue being left in contact with the calico for a 
few seconds, to enable the steam which is generated to 
penetrate it.—E. B. 

Glossing and Soupling (" Assouplissernent”) of Textiles, 
either Raw or Dyed j Apparatus called “ Etoile ” for 

the -. H. Menet. Fr. Pat. 324,792, July 25, 1902. 

The goods are passed between cylindrical wooden rollers, 
which revolve in opposite directions; each roller has a 
number of longitudinal ribs at equal distances round its 
surface; the ribs of one roller fitting into the spacifg 
between the ribs of the second*—T. F. B. <t 
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Mercerising Machine [ for Cotton Skeins], R. Chevollenu. 
Fr. Pat. 324,848, Sept. 20, 1902. 

In order to prevent ahrinking, the skeins are kept at 
constant tension on a pair of parallel rollers, one nbove 
the other, the upper one being fixed and the lower one 
movable, so as to allow variation in the tension of the 
goods. These rollers are mounted on a frame which can 
bo moved vertically, by powerful ecrewjaeks and nick nud 
pinion arrangement, so that tbe skeins can be mo\ cd about 
in the bath during treatment.—T. F. B. 

Dyeing , with or without Weighting; Process of -. 

K. S., .1. H., and F. It . Carmichuel. Fr. Fat. 325,036, 
Oct. 7, 1902. 

Tuk dyeing and weighting of textiles, &c„ is effected in one 
operation by the use of neutral or acid solutions of casein. 
For iustance, the bath may be made up with 10 kilos, of 
casein and 2 kilos, of neutral soup in 150 litres of water. 
This mixture is heated to 50°, and the weighting material 
added, the weight of casein being at least ti per cent, of 
that of tbe weighting material; after thorough mixing, the 
dyestuff is added, ami the bath made up to 300 litres. 

For dyestuffs used in acid baths, the casein is dissolved 
in a 2 per cent, solution of glycerin, and about 2 to 5 per 
cent, of lactic acid is added. 

In using neutral baths, without soap or acid, fresh casein 
must be used in dilute glycerin solution ; the casein content 
should be from 30—40 per cent, of the solid constituents 
of tbe bath, which contains about one part of solid to four 
of water. (See also Eng. Fat. 5998 of 1002 ; this Journal, 
1003, 211.)—T. F. B. 

VII.—ACIDS, ALKALIS, AND SALTS. 

Vitriol in Chambers ,- Simple Instrument for Mechanically 

Calculating the Weight of -. C. llavidsou. Client. 

News, 1003,87, [2266], 205—207. 

The weight, in tons, of actual “oil of vitriol” in a chamber 
is given by the formula— 

lb,I _ IW5 . SP 
12 224(1 100 

l, b, being length and breadth of chamber in feet; <1, depth 
of acid, in inches; S, specific gravity of the acid; F, its 
percentage content of actual H.,St Tito factors may be 
written in the form— 

62 Ti I h \ S P 
12 x r24u/ ’ 100’ 

where the second factor is a constant for each individual 
chamber, and the third can be calculated and tabulated for 
varying strengths of acid. The following table gives the 
values of ® 1 for each degree Tw. from 70" to 145° :— 


T. 

Sp. (Jr. | 

°T. 

Hp. Gr. - 

i °T. 

Sp. Gr. 

°T. 

. Sp. Gr. 

70 

0*606 | 

80 

0*700 j 

; 108 

‘ 0*970 

127 

1*173 

71 

: 0 (515 | 

DO 

0*709 

109 

0*987 

128 

1*183 

72 

0*624 | 

91 

0*809 

i no 

0*907 

120 

1*104 

78 

, 0*634 

92 

0*819 1 

m 

; 1*007 

130 

; 1*205 

74 

I 0*644 1 

93 

‘ 0*829 

112 

l*oi7 

131 

1*215 

75 

0*1158 ; 

94 

0*839 

i 113 

1*027 

132 

’ 1*225 

76 

0*0(53 1 

95 

0*8*49 

j 114 

1*038 

m 

. 1 * 235 

77 

0*072 ; 

9(5 

0*858 

lift 

1*043 

134 

1*246 

78 

0*6S2 1 

07 

0*808 

110 

1*058 

135 

1*250 

70 

0*692 i 

98 

0*878 

• 117 

1*009 

130 

1 *267 

80 

0*701 1 

99 

0*887 

I 113 

1*070 

137 

1*278 

81 

i 0*711 j 

100 

0*807 

i 119 

1*089 

133 

1*289 

82 

, 0*721 

101 

0*907 

' 120 

1*100 

139 

1*300 

88 

i 0*731 ! 

102 

0*917 

t 121 

1*110 

140 

j 1*312 

84 

i 3*741 1 

m 

0*920 

! 122 

1*120 

141 

| 1*323 

85 

1 0*751 

104 

O’936 

j 123 

1*131 

142 

i 1*1534 

m 

1 0*700 1 

105 

0*946 i 

124 

1*142 

113 

1*345 

87 

0*770 j 

106 

i 0*950 

I 125 

1*152 

114 

; 1*357 

8S 

1 0*780 - 

107 

0*960 

| 126 

1*1(53 

145 

i 1*368 

1 


Further, it is to be noted that the product of the first 
two factors in the formula would give the weight of the 
liquid in the chamber if it were water, and that the value of 
for acid of ll0°-3 Tw. is 1*000, that is, the actual 
H S0 4 in any volnme of acid of that strength weighs os 


much as the whole volume of liquid would if it were water. 
Thus the product of the first two factors in the formula 
gives the weight of actual II,S0 4 in an acid of III)"’!! Tw. 

The author's plan is to multiply the first two factors, and 
then multiply the product by the third factor; and this is 
carried out by two applications of the proportionality of 
corresponding sides in similar right-angled triangles. The 
actual instrument consists of a sheet ot paper stretched On 
a drawing hoard, with appropriate scales drawn on it and 
on the accompanying T-square. Tho whole apparatus is 
shown in the figure, and the construction will be best 
followed by taking; the particular ease given by the author, 
of a set of live chambers, for which the values of the second 
factor wore respectively 5*85,7-25, 6-04, ti-0|, 4-07. The 
sheet is, say, 34 by 24 ins,, tho lino OA is, say, 20 ins. 
long, amt the perpendicular lino AH is about the same 
length, nud is divided into at many parts as the maximum 
depth, in inches, of acid in tho chamber (in this case 25), 
each part being subdivided into tenths. OA is now divided 
into a convenient number of parts (in this cfl9o 7 i, or 15, 
the unit being two divisions), and the values of from 

I DO 

tin* table, or some convenient multiple of them, ire laid off 
along < >A and numbered with tho degrees Tw. with which 
they correspond. The second-factor values for the different 
chambers are also laid off along OA (or, for clearness, 
i along a lino parallel to OA and startiug from the per¬ 
pendicular through O, as shown in this figure) and marked 
with the numbers of the chambers to which they belong. 
I The depth of water (or of acid of 110'‘• It Tw.) in any 
chamber which would weigh (or tbe IT 2 S0 4 in which would 
weigh) 100 tons, is now calculated, say, for No. :2 chamber 

' loo 

7 ,.,j =» 13-8 ino, A line is drawn from 0 to 13-8 in the 
! scale along Alt; the T-square is brought up to this mark 
for chamber No. 2, and a line drawn from (>A to the sloping 
line. A scale is made, on which this length represents 
IO0, and this scale is extended and copied ou the T square 
and along the line Ml’ through the I10"-3 Tw. mark, ns 



shown in the figure. A thread is now looped ou a drawing- 
pin at(), long enough to reach beyond B, and is tied at 
the other cud to a piece of lead massive enough to keep it 
taut wherever placed. Supposo in chamber No. I the acid 
be 16-3 ins. deep and 126" Tw. Set the thread to 16-3 on 
! the scale AB, set the square at the mark for No. 1 
chamber, and read the scale on the square where the 
i thread crosses its edge—it will he 95-4. There would then 
! be 95-4 tons of acid in tbe chamber if it were 110“-3 Tw.; 

1 but it is 126" Tw. Set the thread to 95-4 on the scale 
MF, bring the square to the 126° mark, and read the Male 
; on the square where tbe thread cuts it. This figure (llOtt) 
tons) is the weight required. 

The instrument contains all its own data, and by its 
aid the stock of acid in the chambers can be rapi^y 
ascertained to a degree of accuracy quite as high 8* that 
with which the depth of acid can be measured or Mi 
j specific gravity determined.—J. T. 1). T 
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Sodium Carbonate, Sodium Bicarbonate, Carbon Dioride, 
and Water; Equilibrium in the System Composed 

of -. H. K. McCoy. Amer. Chem. 3., 1903, 29, 

[3], 437—462. 

It is shown experimentally, that the equilibrium in a 
system composed of sodium carbonate, sodium bicarbonate, 
carbou dioxide, and water, is governed, at constant tempera¬ 
ture, by a combination of influences represented by the 
equation— 


.r being the fraction of sodium as carbonate, 1—* the 
fraction as bicarbonate, C the concentration of the sodium 
in grm.-atoms per litre, h the solubility coefficient of carbon 
dioxide in water at the equilibrium temperature, and 1’ the 
partial pressure of the carbon dioxide. For dilute solutions, 
K is found to bo 5300. 

The fact that sodium bicarbonate is a weak acid, invali¬ 
dates the calculation of the degree of hydrolytic dissociation 
from the ionisation constant of carbonic acid. Thu author 
finds that, for this reason, the amount of free hydroxide 
calculated by Walker for a dccinormal solutiou (j. Chera. 
Soc., 1900, 77, 5) is about 20 times too great. 

In a solution containing 0'5 grm.-molecule of sodium 
carbonate in 10 litres. O'2 per cent, of the carbonate was 
found to exist as hydroxide and bicarbonate. 

The state of equilibrium reached when a solution of bi¬ 
carbonate loses carbon dioxide (in air), can he calculated by 
means of the equilibrium formula, the amount of carbon 
dioxide in the air being known. This state of equilibrium 
depends on the concentration of the solution.— T. If. 11. 

Calcium Sulphate; Solubility of -, in Solutions of 

Sodium Chloride. A. d’Auselnte. Bull, Soc. Chim., 1903, 
29, [9], 372-374. 

The solubility of calcium sulphate was determined in solu¬ 
tions of pure sodium chloride, of strengths varying from 
N/20 to 5N. Kxcess of calcium sulphate was introduced 
into the solutions, which were placed in a thermostat unit 
mechanically agitated. After 9 or 10 hours, tic amounts 
of calcium sulphate dissolved were determined. 




Anhydrous CaS0 4 dissolved 






Nad. 

1 

At 14° C. 

1 

At 2(1° C. 


Grins, per Litre. 

G rms. per Litre. 

firms. per Litre. 

N/« 

0 

1-70 

2-10 

N/20 

2M)25 

8*82 

2*70 

N/10 

G’WW) 

2-70 

S'15 

N/5 

J1-70 j 

3 41 

3*75 

N/2 

Stf'J.t . 

4'40 

4-70 

' N 

68-50 

5*72 

li-(K) 

Nl 

87*75 1 

(V58 

15-83 

Ni 

102-.ro 

0 90 

7* 15 

2N 

117-0 , j 

7 10 

7-30 

2N1 

181 Ml | 

Max. 7'20 

Max. 7"30 

2 N? 

1402 

7’10 

7*13 

8N 

175 Ml 

rt ‘80 

0*80 

8Ni 

20 V 7 | 

0*30 

«-h() 

4N 

234 0 

5-00 

5 00 

SN 

202*0 

5-30 

6-30 

— W. II. S. 


Copper; Secondary Reaction in the Precipitation of -, 

from a Solution of Copper Sulphate. A. J. J. Vamle- 
velde. Chcm.-Zeit., 1903, 27, [30], 431. 

When small zinc rods are placed in a solution of copper 
sulphate, the precipitate formed, contains, besides copper, 
basic zinc sulphate, ZnO, ZnSO,. Solutiou of the zinc 
continues even after all the copper has been precipitated, a 
compound of zinc hydroxide with zinc sulphate beiug then 
produced.—A. G. L. 

Cyanide; Impurities in Commercial H. A. Mather. 

Eng. and Mining J., 1903, 76, [15], 553. 

Thb author points mt that when commercial potassium 
cyanide contains sulphides it has been made from ammonium 
sulphocyaoide (thiocyanate) obtained lrom coal-gas.— A.S. 


Colloidal Arsenious Sulphide Solutions ; Precipitation of 

-. F. W. Kuester and G. Dahmer. Zeits. anorg. 

Chem., 1903, 34, 410-412; Chem. Centr., 1903, 1, 
[17], 994. 

The authors have previously shown that arsenic trioxide 
in aqueous solution is converted by sulphuretted hydrogen, 
into arsenic trisulphide, which, however, remains in colloidal 
solution. Vanino (this Journal, 1902, 426) haB recom¬ 
mended heavy spar (barium sulphate) as a reagent which 
rapidly effects the separation of substances iu colloidal 
solution. The uuthors find that the precipitating action 
depends upon the method of slaking and on the nature 
of the reagent. A satisfactory separation was effected 
by heavy spar, precipitated barium sulphate, wood charcoal, 
copper oxide, powdered glass, and especially by Iceland 
double spar. 0-2 grin, of marble effected the separation 
of 0’067 grm. of arsenic trisulphide from colloidal solution 
iu the course of half a minute.—A. S. 

Nickel Carbonyl; Some Physical Properties of -. 

J. Dewar and H. O. Jones. Proc. Iloy. Soc., 1903, 71, 
[474], 427—439. 

When nickel carbonyl is heated suddenly, iu an inert gas 
(such as hydrogen or nitrogen), it decomposes quietly, 
and without the production of noticeable amounts of 
carbon dioxide, even up to 130° C. : the authors infer that 
the explosion, which is produced when the compound is 
heated, in air, to 60° C., is due to the presence of oxygen. 

Vapour density determinations, made by Victor Meyer’s 
and Hofmann’s methods, showed that, in an atmosphere 
of carbou monoxide, the vapour density is higher than 
in hydrogen, nitrogen, or ethylene, the value, at 66° C., 
being 85-2. In carbon monoxide, the vapour was almost 
completely (99• 7 per cent.) dissociated at 216° C. Hof¬ 
mann’s method showed a vapour density of 85 • 6 at 17° C., 
and 21‘5 at 182" C., 98-4 per cent, of the substance being 
dissociated at the latter temperature. 

The boiling point, as calculated from vapour pressure 
determinations, was 43° - 2 C., while it was observed to lie 
between 43° "2 and 4‘i° - 33, at 769 mm. pressure. The 
critical temperature and pressure were calculated to bo 
about 200° (!. and 30 atmospheres, respectively.— 1 T. F. B. 

Solid Carbon Dioxide; Preparation of -. N. Teclu. 

J. prakt. Chem., 19u3, 67, [8—9], 423—425. 

A siMft.K apparatus for preparing small quantities of solid 
carbon dioxide from the liquid gas, consists of a glass tube 


Fig. 1. Fxo. 2. 
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114 cm. in length and 12 nun. wide, on which are blown 
six bulbs at intervals of 6 cm., the first of these having a 
diameter of 14 cm., and the others of 6 cm. lhe ends of 
the tube beyond the bulbs are 20 cm. in length. On 
connecting this tube with the carbon dioxide holder, the 
bulbs are rapidly filled with the solid dioxide, whilst the 
moisture in the apparatus is condensed and frozen. Any 
part of the tube may bo rendered transparent by sponging 
the exterior of tho glass with a mixture of equal parts 
of 31* per cent, glycerin and 35 per cent, alcohol. 

The apparatus shown in the accompanying figure has 
been designed for the preparation of larger quantities. 

It consists of a tube, (', 12 mm. in width, with two arms, 

D and I),, which open exactly opposite one another at B at 
a distance of 6 min., and have equal-sized circular plates 
about their opeuings. Tho tube is fixed in a horizontal 
position, and the liquid carbon dioxide entering at A 
emerges in two impinging currents aL 11, with the result 
that solid carbon dioxide is produced; and the yield is 
increased by surrounding the openings by the band 1'.. 
The solid product is collected in a glass cylinder, which is 
placed round the two arms of the tube, and bus its mouth 
closed by a gauze covering, F.—l'. A. M. 

Phosphorus ; Action of Liquid Ammonia on -. 

A. Stock. Her., 1303, 36, [0], 1120—1123. 

White phosphorus, when treated with liquid ammonia at a 
temperature above its melting-point, is changed into a fine, 
deep black powder, which readily settles in the supernatant 
colourless ammonia. On opening the tube, the ammonia 
evaporates, and phosphoretted hydrogen escapes. Besides 
phosphorus, the black substance contains nitrogen and 
hydrogen; it turns bright orange red in moist air, under 
water, or on treatment with acids. Ammonia or other 
alkali brings back the black colour. 

The black substance is supposed to be 1VNIL, and the 
red 1* 4 0. The author discusses the nature of the similar 
substances obtained by It. Schenek (this Journal, 1303, j 
494).—L. F. G. | 

Nitrogen ; Oxidation of Atmospheric -, by Electrical 

Discharges. F. von LepeJ. XI. A., page 63G. j 

Hydroferror game and Hgdroferricyanic Acids ; Some Pro- ■. 

pertics of -, and .Determination of Potassium Eerro- 

cyanide. M. I’riid’hotntne. XXlil., page 050. 

Sodium Hydroxide ; Electrolysis of Fused -. 

It. Lorenz. XL A., page 635. 

Sodium Nitrite; Analysis of -. M. Wegner. 

XXlil., page 651. 

Potassium Chlorate; Electrolytic Reduction of -. 

D. Tomniasi. XI. A., page 635. 

Potassium and Sodium Hydroxide Solutions; Dependence 

of the Reacting Power of -, on the Content of Water. 

W. Vaubel. XXIII., page 656. 

English Patents. 

Alum and Alunites; Treatment of -, Jor the Purpose 

of Obtaining Aluminic and Potassic Compounds. (J. 
Alvisi, Home, and F. Millosevich, Benevento. Eng. Pat. 
8302, April 9, 1902. Under Internet. Oonv., June 3, 
1901. 

A hot solution of potassium alum (which may be prepared 
from “ alunite ” by known processes) is treated with a mole¬ 
cular proportion of/wilk of lime, and, after settling, the 
precipitate of calcium aluminate and calcium sulphate is 
filter-pressed, and digested with sufficient sulphuric acid to 
form aluminium sulphate, the solution of which, separated 
from the nndissolved calcium sulphate, is concentrated and 
crystallised. The potassium sulphate is recovered from tbe 
solution separated in the first part of the process.—E. S. 

Liquids of all kinds [Sodium Chloride Solution] j Electro¬ 
lytic Treatment oj ——. C. Arxaco. Eng. Pat. 25,354, 
Nor. 18, 1902. XI. A., page 636. 


I United States Patents. 

Sulphuric Acid ; Apparatus for the Manufacture of —. 
O. II. Eliel. Lasalle, III. U.S. Pat. 735,427, April 14, 
1908. 

A DKXiruATiNo and concentrating tower is provided with a 
number of independent filled sections, above which a valved 
Hue connected to the sulphur burner enters, connection to 
i the acid chamber being made below the sections. The 
tower is closed at the top, aud a spray nozzle is arranged 
in the entering flue for tbe sulphurous acid ga-es. A down 
draught is produced in the tower by suitable means.---K. 8. 

Sulphuric Anhydride; Process of Malting -. M. Le 

Wane, Curlsruhe, and Krauss. Assignors to Farbwerko 
verm. Meister, Lucius und limning, Hbchst-on-the- 
Muin, Germany. U.S. Pat. 726,076, z\pril 21, 1903. 
Gases containing approximately 7 per cent, of sulphur 
! dioxide and 9 per cent, of oxygen, arc conducted through R 
, first portion of contact material, kept at ubout 500° C., in 
the proportion of about 120 litres of pyriios burner gases 
per kilo, of platinised asbestos, the resulting gas mixture 
passing thence at the same speed to a second portion of 
contact material, at u temperature of about 400" C. 
Compare U.S. l’at. 700,512, May 20, 1902 i this Journal, 

1902, 859.—E. S. 

Substances; Treating -, with Nascent Carbon Dioxide 

[to obtain Doric ,lnd]. W Smethurst, Dolgelly, 
England. U.S. Pat. 725,786, April 21, 1903. 

See Eng. l’at. 16,506, Aug. 16, 1901 ; this Journal, 1302, 
370; also Fr. l’at. 320,243, April 7, 1302 ; this Journal, 

1903, 94.—E. S. 

Soda; Process of Cleaning . -. 1). W. Gill, Cheyenne, 

YVyo. U.S. l’ut. 725,553, April 14, 1902. 

Natuuai. soda is dissolved in water at 160° F., and tho 
solution is cooled to 140° F., and retained at that tompera- 
turo till all foreign matter lias separated, when the clear 
liquid is drawn oif and rcerystallised at a temperature of 
50 ° F.—T. F. B. 

Sodium Bichromate; Method of Making——. F. M. 
Spence. 1>. 1). Spence, and T. J. I. Craig, Manchester, 
aud J. J. Hood, London, Assignors to l’eter Spence and 
Sons, Ltd., Manchester. U.S. Pat. 725,501, April 14, 
1903. 

See Eng. Pat. 5015 of 1901 ; this Journal, 1902, 253. 

6 -T. F. B. 

Alumina ; Process of Obtaining -. C. A. Doremus, 

New York. U.S. l’at. 725,683, April 21, 1903. 
Aluminium fluoride is obtained by first acting upon 
aluminous material with "an acid containing fluorine," and 
then subjecting the aluminium fluoride produced to the 
| action of superheated steam.—E. S. 

Brine; Process of Purifying -. G. N. Vis, 8chweizer- 

hallc, Switzerland. U.S. l’at. 725,896, April 21, 1903. 
See Eng. Pat. 14,812, July 20, 1901 ; this Journal, 1902, 
913.—E. S. 

Sulphite Lyes; Process of Utilising -. V. Drewsen, 

New York, and L. J. Dorenleldt, Tromlhjem, Norway. 
U.S. Pat. 726,036, April 21, 1903. 

The waste liquor of sulphite mills, containing sulphonatea, 
is neutralised with liquor from the soda pulp, containing 
sodium sulphide, and tbe mixture is concentrated and 
calcined. The product is lixiviated, and the solution is 
treated with lime, the aoluble sodium salts being drained 
off for further use.—E. S. 

Bromine; Process of Extracting -. A. W. Smith, 

Cleveland, Ohio. U.S. Pat. 725,161, April 14, 1908. 
Gases containing bromine are treated first with an alkali 
carbonate (potassium carbonate is specified), and subse¬ 
quently with an absorbent for carbon dioxide (e.g., aa 
alkaline earth hydroxide).—T. F. B. 
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"ogen Compoundi; Method of Making -. F. E. 

olzeniusz, Frankfort a/Main. tJ.S. Pat. 725,361, April 
1, 19U3. 

Fr. Pat. 328,032 of 1902 ; this Journal, 1903, 420. 

—T. F. B. 

1'kench Patents. 

■ilylic Masses containing Platinum ; /Regenerating the 

ctioitg of Spent - [Sulphuric Acid Manufacture], 

idische Aniliu uud Soda Fabrik. Fr. Pat. 321,751, 
ipt. 26, 1902. 

4T catalytic masses containing platinum arc renewed by 
erof the two following processes :— 

Furnace gases, air, or other inert gas, mixed with 
11 amounts of some volatile substance containing 
gens, are allowed to act on the spent mass, until the 
(libation of impurities has ceased. The following 
genised substances may bo used : hydrochloric acid, 
ionium chloride, sulphur chloride, sulphury! chloride, 
gene, acid chlorides, halogen derivatives of the liydro- 
ons (<-.</., ethyl bromide, bromobenzene, the tnchloro 
■lies, or chloronaphthalenes). , 

A current of sulphurous gas, either alone or with 
her gas, poor in, or free from oxygen, containing an 
ss of sulphur dioxide over the amount required for 
nil transformation, is allowed to act on the spent mass, 
he temperature of the catalytic process, until all 
trity is removed.—T. F. B. 

t.ochloric Acid and Sulphuric Acid or Sulphuric 
nligdridc • Pi o cess for the Simultaneous Manufacture 
' -. W. Masson. 'Fr. Pat. 32-1,859, Sept. 30, 1902. 

iXTUftts of chlorine (71 parts), sulphur dioxide (ill 
0> and superheated steam (36 parts by weight) is heated 
confined space, with or without the presence of a 
ytic agent (such as platinised asbestos). The mixture 
ulplmrie and hydrochloric acids produced is passed 
ugh a tower, down which sulphuric acid Hows. The 
ting acid is heated to 250“ C., and the hydrochloric acid 
ping is freed from sulphuric anhydride vapours by 
ng, and collected in water in a second tower. 

) obtain sulphuric anhydrido uud hydrochloric acid, the 
JDt of water vapour is reduced to 18 parts (instead of 
and the gases are collected in sulphuric acid as before : 
esulting acid is heated to 250° C., and the gases cooled, 
luric anhydride being condensed, while the hydro- 
rlc acid is collected in water as before.—T. F. 11. 

iline Solutions ; Electrolysis of -. L. Gourwitch. 

Fr. Pat. 324,970, Oct. 4, 1902. XI. A., page 637. 

Calcium Chloride; Process for Utilisation of ... . 

X. Basset. Fr. Pat. 324,698, Sept. 24, 1902. 

[LUTE solution of 3 mols. of calcium chloride is mixed 
u dilute solution of 1 mol. of aluminium sulphate, 
filtrate is evaporated, and the hydrochloric acid collected, 
residue of aluminium hydroxide is dissolved in sulphuric 
and used for a second operation.—T. F. B. 

nic Compound; A New - ,and Process for Making 

i same. il. Spence. Fr. Pat. 324,205, Sept. 6, 1902. 

tw compound of sodium titano-sulphate is formed by 
electrolytic reduction of titanium sulphute in the 
mce of sulphuric acid, with the addition of sodium 
tate, after which the solution thus formed is evaporated, 
new compound is lilac in colour, easily soluble in 
r, and forms a strong reducing agent. (See Hug. Pat. 
of 1899 i this Journal, 1900, 246.)—G. 11. K. 

nous Chloride; [ Electrolytic] Production of a New 
•**•. H. Spence. Fr. Pat..3x4,835, Sept. 4, 1603. 

inmoN of titanic chloride, TiCl, (conveniently pre- 
1 by dissolving jdftnium hydroxide in hydrochloric 
Tl subjected to electrolysis, occupying the cathode 
isrtmeut of the cell (Head forming tne cathode), white 


a carbon plate, in dilute hydrochloric acid, forms the anode 
portion ; titanous chloride, of a lilac colour, is produced. 

—T. F. B. 

Phosphates and Phosphatic Limestone ; Apparatus for 

Enriching -. l.’Uuion des Produits Chimiques 

d’llemixem. Fr. Put. 325,012, Oct. 7, 1902. 

The phosphatic material is agitated with water in a 
cylindrical vessel, and then allowed to settle. The super¬ 
natant liquid having been removed, the settled material is 
washed with water under pressure, and the excess of water 
pumped off.—T. F. B. 

Alkaline Sails; Electrolglic Decomposition of —. M. 
Wilderumn. Fr. Pat. 325,154, Sept. 1, 1902. XI. A., 
page 637. 

Soluble Glass [ Alkali Silicates ] ; [ Electrical J Manufacture 

of -. See. Anon. T,’Industrie Verriere et ses Derives. 

Fr. Put. 325,164, Sept. 4, 1902. 

The raw mixture of sand or quartz and alkali sulphates 
or carbonates, is heated in an electrical resistance furnace, 
with the addition of a small proportion of some body con¬ 
taining carbon, such as crushed coal briquettes ; the addition 
of about 3 per cent, of which is said to reduco tiie energy 
required by about 25 per cent. When working with alkali 
sulphate, the addition of an alkali chloride is said to favour 
the reaction, and to lower the cost of production.—W. ('. H. 

Liquid Air; Apparatus for the Production of - - . 

K. P. Pictet. Fr. Put. 324,715, July 12, 1902. 

The liquefaction is effected in two phases, in order to 
avoid the inconveniences arising from the deposition of 
solid carbon dioxide on the interiors of the working 
cylinders. The first phase consists in liquefying by 
compression, cooling, and expansion iti described apparatus 
a certain determined quantity of air; and the second, in 
utilising the evaporation of this liquid air to liquefy a 
second portion of air, which is continually renewed, and 
passes, under feeble pressure, through a coil cooled by the 
liquid air of the first phase. The carbon dioxide crystal¬ 
lises in the coil, and the liquid carrying the crystals has 
exit through a filter which detains the carbon dioxide snow. 

The working cylinders are inclined, and the metal of 
which they are constructed is less expansible by heat than 
that of which the pistons are made. The claims also 
include other features. Reference is made to Fr. Put. 
310,330 of April 27, 1901. (Compare also Eng. Pat. 2713, 
Feb. 8, 1901; this Journal, 1902, 407; and Fr. Pat. 
322,600, June 28, 1902 ; this Journal, 1903, 364.)—E. S. 

Nitrous Products ; Electric Installation for the Synthetic 

Production of -, by Means of Electric Discharges in 

Gaseous Mixture*. Comite ((’Initiative pour la Fabr. de 
Prod. Xitriqucs. Fr. Pat. 324,964, Oct. 4, 1902. XI. A., 
page 637. 

VIII.—GLASS, POTTERY. ENAMELS. 

Mirror Glass; Composition of -, in Various Countries. 

Kichs. La Curamique, 1903, 33, [157], 111—112. 

The charges of metal for mirror glass are compounded as 
follows in the varions countries specified;— 


T" ’ 


— 

France. England. Germany. 

Belgium. 

Russia. 

United 

States. 

Sand. 

1 .(‘HO 

1,000 

Farts by Weight. 
1,000 ‘ 1,000 

1,000 

l.ooo 

Sulphate.. 

420 

425 

42 U 

430 

425 

70 

Soda. 




.. 


940. 

Lime*.. 

300 

m 

300 

320 

800' 

810 

V ood 

22 

21 

22 

23 

23 

- \ 

charcoal. 
Arsenic... 





- 

9 


Then, assuming that the sand contains 98 per cent, of 
silica, the sodium carbonate 57‘8 per cent, of NdgO, the 
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•odium sulphate 42 per cent, of Xa.0, and the lime 54*3 I 
per cent, of Cat), the foregoing charges correspond to the i 
subjoined formula::— j 

France. —71-30 per cent., or 1-238 Si<> 5 ; 12-29 per j 
cent, or 0-219 CaO ; and 13-41 per cent., or 0-216 
Na ;i O. 

England. —74-30 per cent., or 1238 Sit).,; 13-33 per 
cent., or 0 220 Cal); and 1351 pur cent., or 0 217 

Na/>. 

(Germany. —74 30 per cent., or 1-238 Sift; 12-29 per 
cunt., or 0 219 Cat); and 13-41 per cent., or 0-216 
h>'ajO. 

iielyium. —73-44 per cent., or 1-238 Silt; 13 02 per 
cent., nr 0 232 Cat); and 13 31 per cent, or 0-213 
N«j(>. 

Russia .—74-16 per cent., or 1236 Silt; 12-33 per 
cent., or 0-220 Cat); and 13 51 per cent., or 0-216 
SaJ). 

United Slates. —71-41 per ceut., or 1190 SiO s ; 12-26 
per cent., or 0-21S Cat); and 2'14 per ceut. of No.)) us ! 
sulphate and 14-19 per ceut. as carbonate, together 0 ■ 203 
NajO. 

In the last-named, the proportion of Xa 2 t)is unduly 
high with regard to the silica, nod the amount of Cat) 
is greater than corresponds to the normal formula for good 
mirror glass, 6 S3).,, Cat), Nad). This excess of lime j 
favours devitrification. In the author’s opinion the use of 
□aturnl gas for fuel itt certain glass works gives rise to 
difficulties, owing to the variable, pressure of the supply, I 
and consequent irrcgulurity in tho duration of the smelting I 
and refining processes.— C. 8. 

French Fa-tents. 

Porcelain and Similar Substances ; Furnace far -. 

M. L. fiocbel. Fr. Pat. 324,707, Sept. 24, 1902. 

Over the central opening of the furnace, and along a 
diameter of it, is arranged a kind of bridge or canal, 
which is covered over, and terminates at each end in the 
wall of tho furnace ; tho canal is provided with a rolling 
way, on which muffles containing the articles to be burned, 
slide, the muffles being connected together, so that they can 
gradually be pushed from the point where they untor the 
canal, towards the middle, where they encounter the greatest 
heat of the furnace, just over the cctttral opening, and as 
they leave this part, are grndunlly cooled in the passage to 
the other end, where they are withdrawn from the furnace. 

— W.C. II. 

Porcelain and Similar Substances ; Furnace for -. \ 

M. L. Goebel, Fr. Put. 324,708, Sept. 24, 1902. 

In the heating channels of a porcelain or similar furnace, ! 
or in spaces at the side of these channels, and between two 
openings leading into the furnace, are placed closed muffles 
containing the bodies to be fired, &e., and afterwards by 
operating two dampers, the muffles can. be cut off from the 
channel, and thus become cooled by thecxternal air. 

—VV. C. II. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS, 

Wood Treated to Resist Fire) Method of Testing -. 

C. F. McKenna. J. Atner. Chern. Hoc., 1903,26. N'l, 

400—414. ’ L i 

A SMALL cylindrical piece of th« wood is cut so as to 
measure about 0-5 in. long and 0-25 in. wide, and weighing J 
about 0-5 grill. This is placed in a platinum wiro basket ! 
contained at the bottom of a small retort, the dome of tho 
latter is clamped in position, and a tube leading from the 
dome is connected to a gas-measuring burette. The wood 
is then subjected to the effects of a current of 7'5 amperes 
for exactly two minutes, and the gas evolved collected in 
the burette. Observations of the glow, if any, and of the 
amount of smoke, can he made ana recorded. The gas in 
the burette is cooled and measured. The following examples 
are given: Spruce, treated with fireproofing material, 
119-8 c.c., untreated, 183-8 c.c.; birch, treated, 108-3 c.e., 
‘-untreated, 126-6 c'.e.; yellow pine, treated, 86 6 c.c., 
untreated, 180-8 c.c.—YV. P.8. 


Plaster of Paris; Hydraulic or So-called Flooring 

(“ Eslrirh’’) -. J. II. vau't Hoff and G. Just. 

Sitzuugsber. Kgl. pr. Akad. Wins. Berlin, 1908, 249—238 ; 
(’hem. Centr., 1903, 1, [13], 900. 

Flooring plaster of Paris is obtained by dehydration of 
natural gypsum at a higher temperature than 120 °—130” (X 
It takes up water considerably more slowly than block platter 
of Paris. With regard to the composition and struciuro of 
commercial flooring plaster of Paris, the authors tbuud that 
it consists essentially of anhydrous calcium sulphate, with a 
small excess of lime, and that for the most part it occurs ill 
necdle-stmped p-eudomorphous crystals resembling the half- 
hydrate. The influence of tho baking temperature on tho 
setting was examined both by means of llio alteration of 
volume, ami by weighing the amount, of water tttkeu up. 
Whilst block piaster of Pans on settiug shows, alter strong 
commotion, a certain amount of expansion ; with flooring 
plaster of Paris, the volume decreases uniformly aud con¬ 
tinuously. Ily means of tests in tho dilntomcter, and by 
weighing the amount of water taken up, it was found that 
flooring plaster of Paris is not a product of it higher tem¬ 
perature than that of over-burning, but that over-burning ia 
only effected at a temperature above that of the formation 
of flooring plaster of Paris.—A. S. 

Kxousii Patents. 

Artificial Static ; Manufacture of -. ,1. Purvis and 

T. House, both of London. Kng. Pat. 3291, Feb. 11, 1903. 

Lime concrete is made by mixing uuslaked lime with sand, 
gravel, or fragments of mono, and, during the mixing, 
moistening the mixture with stenui. Content concrete is 
made by mixing Portland cement with sand, powdered 
granite, tic.., ami a weak solution of sodium silicate, and 
exposing the mixture to the action of steam gradually 
raised to 212“ F., and maintaining that temperature for not 
less than 50 hours. Artificial stone blocks, slabs, tic., may 
he made by lining a suitablo mould with the cement concrete, 
ami filling the remaining space with lime concrete, the faded 
blocks being afterwards removed from tho moulds, and 
exposed to the action of steam, as described above, for 
several days. See also Kng. Pats. 11,805, 1899; this 
Journal, 1900, 413; ami Kng. Pat. 15,352, 1900; this 
Journal, 1901, 810 .—\V. C. H. 

Roasting or Calcining Ram Materials from which. Cortland 
Cement, and Cements uj a Similar Character, are Manu¬ 
factured ,- Ores and Minerals ; Rrocess oj -, anti 

Kilns or Furnaces, used m the. Process, al. Williams, 
London. Kng. Pat. 10,853, May 12, 1902. 

The kiln described consists of four chambers, one above 
another, tho floors of which are composed of tire-resisting 
slabs attached to the side walls. Between these chamber 
walls aud the outer shell of the kiln is a space in whiah air, 
s cam, or gas introduced into the kiln is heated. Specially 
shaped fire-resisting blocks are luid on the floors of the 
chamoers, and extend from side to side, and are arranged 
with passages between, the passages being purtially covered 
by u projecting piece of the blocks, which are shaped to 
prevent material from accumulating on them, except imme¬ 
diately in front of the passages. Gas or finely-divided solid 
or liquid fuel is supplied to the passages from a main. Tho 
ceilings of the chambers consist of slabs laid horizontally, 
and rest on a series of slabs or -‘gills,” with spaces between 
them, which communicate with the outside of tho chamber. 
Suitable arrangements are made for introducing and 
removing tho material treated, and valves for regulating the 
air, steam, or gas. It is claimed that the gas, being forced 
through, the passages between the blocks on the floors, blows 
the material to be calcined up into the chamber, and is 
economioally burned by combining with heated air supplied 
through the “gills.” Owing to the directiou of the gas jets, 
the material is carried forward in the chamber, from whieh 
it can be removed when calcined sufficiently, or may pass 
into the next chamber for further treatmeut. By this 
means, owing to the lighter particles being carried further, 
the material treated can be graded into sizes. The constant 
movement of the material in the kiln ensures uniform 
burning and prevents it from attacking the lining of- the 
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kiln when in a semi-Iused condition, the lining being to 
some extent cooled by impairing heat to the air-supply. 
Gas of low ealorifle value may be enriched for use in these 
kilns by the admixture of powdered fuel to the raw 
material or by blowing in “ atomised ” oil. By means of 
the valves to the gas and air inlets, not only can the tem¬ 
perature of any part of the kiln lie controlled, but also a 
succession of oxidising and reducing dames can be produced. 

— W. C. H. 

United States Patents. 

Bituminous - Macadam or other Pavements for Use; 

Apparatus for Preparing Mineral Ingredients of -. 

H. W. Ash, Cambridge, Mass., Assignor to Warren 
Brothers Company, Boston, Mass., U.S.A. I'.S. Put. 
725,041, April 14,'l903. 

The mineral ingredients are automatically fed into a 
revolving heating or drying drum, from which they pass by 
way of an elevator, through a revolving grading-screen, into 
a series of bins for holding the ingredients of various sizes; 
the outlets of the bins are arranged close together, and each 
is provided with an independent discharge-gate. Prom the 
outlets the ingredients pass, by gravity, into a weighing or 
measuring receptacle below them. The floor of the recep¬ 
tacle is slanted, and by opening a discharge-gate in the side 
of the receptacle, the ingredients slide, by gravity, from the 
slanting floor into a chute, which is a continuation cf the 
floor, into a mixer, the contents of which art: withdrawn 
through the bottom. A bituminous composition is heated 
in a separate boiler, and the requisite quantity delivered to 
the heated mineral ingredients in the mixer, from a 
bucket attached to a trolley, by which the bucket can be 
conveyed from the boiler to a point vertically above the 
mixer.—W. C. II. 

Cement Kiln. W. M. .Wacky, Glens Falls, N.Y. 

U.S. Pat. 725,1)75, April 21, 1903. 

This specification describes a continuous burning Portland 
cement kiln, consisting of a combustion chamber, above 
which is a throat, leading into a pre-heating chamber above 
the throat. Connected with the pre-heating chamber is a 
suction device, which can he reguluted, and between the 
pre-heating chamber and the top of the kiln is a valve 
or damper, by the adjustment of which the draught caused 
by the suction device through the combustion chamber can 
be regulated.—W. C. II. 

French Patents. 

Kilns Metallic -, for Burning Cement, Dolomite, 

Magnesite, $ c. II. Loescher. Fr. Pat. 324,653, Sept. 22, 
1903. 

TnE kiln is furnished throughout with an outer metallic 
lining, and also, at the hottest zone, with another interior 
lining consisting of metal plates, which are teadily 
removable and interchangeable. Any suitable metal may 
bo used for the lining.—A. G. L. 

Concrete; Method of Making Silico-Calcareous -. 

J. P. K. BlottefUre. Fr. Pat. 324,680, Sept. 23, 1902. 

Any suitable aggregate is mixed with a mortar consisting 
essentially of silica and slaked lime in such proportions 
that iii the finished product the lime (CaO) shall be 4 j per 
cent, of the total quuntify of silica present. Suitable 
colouring materials may also be added. The aggregate 
used may be chemically reactive or inert.—A. G. L. 

Cement ; Manufacture of -. H. I’assow. Fr. Pat, 

324,687, Sept. 23, 1902. 

The cement is composed of, on one haDd, fused slag 
which has been strongly heated and then rapidly cooled 
and is of such a Dature as to evolve little or no heat when 
subjected to the action of a current of carbon dioxide, 
and, on the other, of porous or granulated slag which has 
been similarly treafld and which evolves much heat when 
treated with carbon dioxide, A small quantity of Portland 
cement may also be added.—A. G. L. 


Cements, Slag ; Method of Treating Rav Materials for 
-. E. Morsaint. Fr. Pat. 325,107, Aug. 11, 1902. 

The moist slag from blast furnaces is mixed with quicklime 
or incompletely slaked lime and the mixture piled into a 
heap and allowed to remain for some time, when the heat 
evolved owing to the slaking of the lime drives of! the 
excess of water in the slag, thus obviating the necessity of 
drying the slag and slaking the lime separately.—A. G. L. 

Cement Surfaces ; Process for the Application of Paint 

to -. S. Levy. Fr. Pat. 325,209, Oct. lo, 1902. 

XIII.A., page 640. 

X.-METALLUKGY. 

Carlton Monoxide; Transformation of -, in Relation to 

Equilibrium in the Blast Furnace. It. Scbenck and 
F. Zimmermann. Her., 1903, 36, [6], 1931—1251. 

The reversible reaction 2Co ^ C 4- C0 2 is known to take 
place at a comparatively low temperature in prisence of 
finely-divided metals, such as iron, nickel, and cobalt. 
Iteccntly Boudouard (see this Journal, 1889, 767, and 
1890,808; also 1889,278, 279, 498, 742, and 1901, 1196) 
described the conditions under which it takes place most 
rapidly, and has stated that the oxides of the metals above 
mentioned accelerate the reaction. Carbon monoxide in 
contact with these oxides at 445° C. is certainly trans¬ 
formed for the most part into carbon dioxide without any 
change of volume (the slight alteration in the case of 
iron oxide can be explained in another manner), whereas 
the above roversible reaction requires halving the volume of 
the gaB. No free carbon is produced, aud the carbonic acid 
is formed by the reduction of the oxides above mentioned. 
In the presence of the finely-divided metals, however, 
carbon is set free and the volume of tbo gas diminishes to 
half its original volume, or nearly so. This progressive 
decrease affords a means of studying whether the order of 
the reaction is bimolecular, os is indicated by the above 
equation, or uuimolecular, and the authors’ results lead them 
to believe that at 445 ’ C. the reaction is bimolecular, that 
is to say, that the reaction is represented by the equation 
2 CO = C + CO„ while at lower temperatures the reaction 
is unimolecular. In order to explain the unimolecular 
nature of the reaction at lower temperatures they assume 
that it takes place in two stages represented by the equa¬ 
tions CO = C + O aud 00 + 0 = 00*. This applies to 
the action in the presence of nickel and cobalt. In the 
case of iron, the reaction is unimolecular at 445° C., but 
becomes bimolecular at 508° C., the chief peculiarity being 
that the initial pressure of the enclosed gas sinks to less than 
half, and may even Approach a perfect vacuum. In other 
words, tho whole of the carbon monoxide gas may ultimately 
be transformed into solid carbon (see this Journal, 1892, 
690 and 909). The equation 2 Fe + 3 CO =» Fe s O ; , + 3C, 
which is commonly used to represent the action, is held by 
the authors to bo incorrect, owing to the simultaneous 
presence of carbon monoxide and dioxide.—J. S. 

Carbon Monoxide; A ction of finely-divided Metals on -. 

P. Sabatier aud J. B. Senderens. Bull. Soc. Chim., 1903, 
29, [8], 294-300. 

The finely-divided metals were heated in glass tubes 
(usually a layer of the metal about 35 cm. long and 8 mm. 
thick was used) in hydrogen to the requisite temperature, 
and tho carbon monoxide was then substituted for the 
hydrogen, care being taken that no air entered. The 
progress of the reaction was measured by comparing the 
rates at whioh gas entered and left the tube, and by analysis 
of the collected gases. 

Aliekel. —At and above 230° C. there is deposition of 
carbon; the reaction proceeds more rapidly as the tem¬ 
perature rises above this point, but for any temperature' 
between 2SJ° and 400° C„ by using a sufficiently long 
nickel layer or a sufficiently slow current of gas, it is 
possible to make the reaction 2 CO «= C + CO* complete. 
Over the same range of temperatures, neither nickel nor the 
mixture of nickel and finely divided carbon, produced as 
above baa any reducing action on carbon dioxide. 
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Cobalt .— The reaction is precisely similar to ‘ h »‘ 
nickel, only the initial temperature i» higher—aboie 300 C. 

Iron. —Below 100° C. iron carbonyl is formed. From 
that temperature to above 200' a there .» n° reaction 
Towards 330° C. the reaction Fo + CO — FeO + C begins, 
and above 400° C. carbon dioxide appears from the reaction 
FeO + CO - Fe + CO ; . Up to 450 G. both of these 
reactions increase in rapidity, but the first is always he 
chief. As. however, at this temperature, iron has no notion 
on carbon dioxide, iron heated in a closed vessel with a 
limited aroouut of carbon monoxide ultimately converts the 
whole into carbon and carbon dioxide. 

Other Metals. —Spongy platinum, platinum black, copper, 
silver, are all without action on carbon monoxide at or 

below 450° C. ... , 

These reactions (the ultimate result of which is expressed 
as 2CO = C + CO,) are not physical, or they would 
probubly be produced in a high degree by platinum. In 
the case of nickel, they possibly arise from the production 
and (at high temperatures) simultaneous decomposition of 
nickel carbonyl, Ni(CO), = Mi + 2C + 2 CO,, a decom¬ 
position which we know to take place when that substance 
is heated ; and from analogy, wo may infer the same to bo 
the case with iron and cobalt. As, however, in the case of 
iron, we know that the two reactions given above do occur, 
they afford a more probable explanation of the phenomenon 
with iron ; and it is possible that similar reactions may 
occur with nickel and cobalt, the oxides, however, being 
decomposed in the moment of their formation. J. 1- D. 

Iron: Cementation of —. G. Cliarpy. Comptes rend., 
1903,136, [17], 1000—1002. 

IttON, as tilings, thin shavings, or wire, was heated with 
various agents of cementation (graphite, wood and animal 
charcoal, coal gas, carbon monoxide, cyanogen, potassium 
cyanide) at definite temperatures, and the progress of the 
chango with the time determined. At a low temperature 
(CaO 3 C.) a gradual formation of cementite occurs, the 
metal being at last completely converted into cementite 
(with tilings, after HO hours). At higher temperatures 
cementite is not stable and decomposes, with separation 
of graphite. In this way a limited quantity of iron may 
convert an indefinite amount of carbon into graphjte^ ^ 


Gold in Diorite ; Occurrence of -. L. 11. Brown. Eng. 

and Mining J., 1903, 75, [!•>]. 598 - 
Tub author has examined an occurrence of diorite near 
the Eastern Altai Mountains, Siberia, at the head of the 
Fedorovsky Creek, a tributary of the Byely Oos, in which 
native gold was discovered by Zaitzcff in 1900. There is 
no vein of quartz within 500 ft. of this deposit, and the gold 
is apparently embedded in original particles in tho diorite 
itself. There is, however, in the immediate vicinity, an 
immense mass of an exceedingly basic rook, consisting of a 
peridotite having a somewhat porphyritic structure. At a 
distance of less than 1000 ft., reefs of gold-bearing quartz 
have been discovered. The author draws attention to the 
case as being one in which an unusually well-defined 
association of metnllie gold-bearing veins with igneous 
rooks, from which the veins appear to have drawn their 
metallic contents, is shown.— A. S. 


state of division, and not visible to the naked eye. It is 
associated with pyrite, but the amount present is not 
proportional to that of the pyrite; the gold often ooours 
in crystals enclosed within the pyrite. The latter, which 
forms about 5 per cent, of the weight of the rook, is, In 
general, remarkably pure, containing only traoes of copper, 
lead, and zinc. The gold and pyrite occur almost exclusively 
in the cement uniting the quartz pebbles, which latter only 
very rarely (in fissures or in beds of a special character) 
contain gold. The gold-bearing pyrito is present in the 
form of isolated grains irregularly distributed through the 
silleious cement; it often forms a trail of grains, but rarely 
continuous “ vciulots.” There appears to be some relation 
between the size of the pebbles and richness of the ore in 
gold, the fine sandstones being very rarely gold-bearing, or 
only along certain belts of disseminated pebbles which are 
easily overlooked. In any one layer tho gold values generally 
appear to he highest where the thickness is least. A certain 
number of gold-bearing reefs, often very rich, oeour in 
contact with beds of schist, intercalated between the lattor 
and the quartzite.—A. S. 

Gold Quartz Milling on th • Hand. Notes on the Common 

Practice of -. K. Alexander. J. Chem. Metall. and 

Mining Soo. of S. Africa, 1903, 3, [11], 1K5—108. 

The quantity of water required to wash tho gold-bearing 
quartz over the amalgamating table is about six times the 
weight of ore crushed when the ore is first washed anti 
sorted, but if tho mill pulp ho classified liy means of 
bydraulio classifiers, the amount required would bo fully 
eight times the weight of ore crushed. 

The work may he classed under two heads :—1st, Crushing, 
and 2nd, Amalgamating. Crushing the maximum quantity 
of ore to a determined degree of fineness is an exceedingly 
important item, and the determination of the screens to be 
used on each mine should be very carefully settled by 
experiments on the ore over a period covering, say, three 
mouths. Tho weight of stamp, speed, length of drop, 
height of discharge, and quantity of water, appear to be the 
chief factors governing tho crushing powers of a stump mill 
through a given sized outlet. Tho feed also, which is 
invariably automatic, is of the greatest importance, and 
should always he kept even, special care being taken that 
tho stamp is crushing through tho pulp in the mortar box 
on to the die. 

In tho amalgamation of the ores by the copper plate 
method, large sheets of the purest copper obtainable should 
bo used, und care should ho taken to ensure a perfectly 
level smooth surface which will admit of an even distri¬ 
bution of the pulp and an uniform flow. Inside amalgamation 
on copper plates fastened to the mortar has for some time 
past been superseded by feeding mercury into the mortar 
box. But hero precautions are needed to prevent loss of 
mercury. The plates when first set must be carefully 
cleaned before the mercury is used, anil should be allowed 
to accumulate a thin layer or skin of hard amalgam. By 
thoroughly scouring or loosening the amalgam by rubbing 
the whole surface of the plate with a little clean sand or 
grit, the amalgam becomes pasty and can bo easily removed 
without unduly affecting the copper itself. 

The author lays great stress on the importance of accurate 
sampling.—II. F. C. G. 


Gold Conglomerate [South Africa.'] j Observations on the 

Hand -. L. de Launay. Eng and Mining J., 1903, 

76, [14], 519-521. 

With regard to the nature of the gold-bearing conglomerates 
of the Main Beef Series, the ore containing the gold is 
occasionally a quartzitic sandstone, made up of pebbles and 
grains of sand, composed almost entirely of quartz, or, as 
an accessory of quartzite. Mostly, however, the ore is a 
conglomerate of the sandstone, the cement consisting of 
silica, containing pyrite and gold, together with the minerals 
due to metamorphism, such as chlorite, muscovite, &c. The 
beds containing gold in varying degree extend over a 
thickness of several thousand metres of sandstone and 
conglomerate, with rare intercalations of schist at their 
base, bat devoid of any limestone formation. The gold 
frequently ocean in the free condition, bat in a very fine 


Slimes [ Gold ] : Treatment of -, in Tanks with Conical 

Hottoms. A. S. Additon. Eng. and Mining J., 1903, 
76, [13], 482. 

The plant described was designed for tho treatment of 
the tailings at the Confidence Mine, California, which 
contain from 50 to CO per cent, of slimes. The tailings 
are separated in hydraulic classifiers into sands and slimns, 
and, as it has been found by experiment, that about 
30 per ceut. of the slimes can be treated satisfactorily 
with the sands, the process of classification is adjusted 
accordingly. The remaining portion of the slimes is 
introduced into three settling tanks, A (see figure), each 
of which is 20 ft. in diameter, 9 ft. in height of staves, and 
14 ft. in depth of bottom, the bottom sloping at an angle 
of 50°. When the settling tanks are filled, a quantity of 
lime, sufficient to neutralise the acid present, is scattered 
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ow thtymrface of the oharge, This proves sufficient to 
cause tmF-ehnrgo to settle in seven hours. The clear liquid 
is run off by means of valves arranged spirally round the 
tanks. The residual slimes, containing about 40 per cent, of 
water, are discharged through a gate valve at the lowest point 
of the settling tank, and are passed to the agitation tanks, 11, 
which are 12 ft. in diameter, 8 ft. in height of staves, anil 


which is then employed to decompose the double zina and 
potassium cyanide solution. 

The precise coarse adopted in determining the zinc in the 
working cyanide solution is as follows : 100 e.c. of the 
solution are heated to ubout 70“ C. and an excess of a 5 per 
cent, sodium sulphide solution added. The resulting pre¬ 
cipitate is allowed to settle, filtered off, washed with hot 


Offc'in depth of bottom, the bottom sloping at an angle of 45°. 
Before the slimes are run into the tanks, a certain amount of 
cyanide solution is run in, and agitation commenced, the 
slimes being then gradually filled in,and finally, if required, 
more cyanide solution. Agitation continues for 12 hours; 




water till free from all traces of sulphide, and the filter 
paper transferred to a 150-c.c. flask. Sufficient dcciuormal 
iodine solution is run into the flask to leave an excess of 
not more than f> c.c., 30 to 35 e.c. being usually sufficient; 
100 e.c. of very dilute hydrochloric acid are now added and 
the flask thoroughly shaken to break up tbo filter paper. 
After standing a few miuutcs the contents of the flask are 
titrated with decicormal thiosulphate solution and the excess 
of iodine determined. If X =» the number of c.c. of N/IO 
iodine solution taken and Y - the number of e.c. N/10 
thiosulphate solution, then (X-Y) 0-00325 = “grins, of 
zinc per cent.”—H. F. C. (j. 

Matting of Ores at Liiulville and Robinson, Colo.. U.S.A. 
C. II. IJoillittle. ling, and Mining J., 1903, 75, [15], 
558. 

Rradnille. —The plant comprised three furnaces having the 
dimensions, at the tuyeres, 3G by 103 ins., 30 by 175 ins., 
and 30 by 215 ins., respectively. The first two were used 
lor concentrating the ore into a low grade matte, the third 
and largest one for re-concentrating the iratto with the 
addition of oxidised silicious 
^ ores. liach furnace was 

^ worked with a cold blast 

Nv furnished by a No. 7 Hoot 

blower. Two fans, one 9 ft. 
iCJ and one 0 ft. in diameter, 


it is effected by means of two 3-in. centrifugal 
pumps, D, attached to each tank, the suction 
being near the surface of the charge and the 
discharge near the bottom- When the agitation 
is completed, one pump is shut off, and the 
suction of the other is changed to the bottom 
of the charge. The pulp is then fed into a 
filter-press, C, and the press cakes washed till 
the wash liquor contains only 0 ■ 3 lb. of potas 
siura cyanide per ton. The solution and wash 
ings are pumped to storage tanks, and thence 
to zinc boxes, K, where prccipitatiou is effected 
by means of filiform zine. The extraction of 
values from the slimes is stated to he 98 per 
cent, by this method, 94 per cent, of the “ head 
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value ” being recovered. The actual cost per ton fo r 
. treatment is said not to exceed 95 to 90 cents.—A. S. 

Cyanide. Solutions ; The Regeneration of Working - 

where Zinc Precipitation is used. A. F. Crosse. J. 
Cbern. Metall. and Mining Soc. of S. Africa, 1903, 3, 
[II], 103—105. 

Potassium cyanide is recovered from the double cyanide of 
zine and potassium by precipitating the zine as sulphide and J 
recovering the cyanogen combined witli the zinc as an 
alkali cyanide, the cyanide solution being heated to a 
temperature of about 65“ C. to ensure complete precipitation 
of the zinc. The quantity of alkali sulphide required is 
determined by estimating the zinc with a sulphide solution 
of, known strength. As the continuous use of aa alkali 
sulphide would be objectionable owing to the continual 
accumulation of caunic alkali due to the decomposition of 
the potassium ziocate formed, the zino sulphide obtained is 
filtered off and used to generate sulphuretted hydrogen, 


were connected with the dust chamber; the gases, after 
having travelled 300 ft., were forced through towers, where 
they were sprayed, and thus a large proportion of the fume, 
rich in lead and Biiver, was saved. The furnaces were worked 
in such a manner that the amount of matte produced by the 
ore furnaces was just sufficient for the re-concentration 
furnace, and that the slag from the re-concentration furnace, 
which had to be re-smelted, was just sufficient in quantity 
to maintain an opou charge in the ore furnaces. The 
composition of the characteristic ores, which were of a fine 
character, is shown in the table. 

About 105 - 8 tons of ore were Heated daily per furnace. 
During the month of March 1900, 9,838 tons of ore, con¬ 
taining 2,250 oz. of gold, 159,811 oz. of silver, and 314,090 lb. 
of copper, were treated, and the recovery was 98-5 per cent, 
of the gold, 95 per cent, of the silver, and 90 per eent. of 
the copper. ,A charge for the ore furnace consisted of:— 
Ore (all sulphides), 2,000 lb.; lime-rock, 250; briquetted 
fluo dust, 300; slag, 1,500; and coke (coutaiuing 20 per 
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Nunn* of Mine. 

, SiO,. 

Iron Silver. 

. . 8-0 

Mhj\ M. Co. 

*.!«*•* 

Xt-*v Monarch. 

2Stl 

Mari An. 

.. ' H*0 

Ymnio. 


< ’ummotloiv. 

S.V0 

< ami emiinJ -Kurcka. 

77-o 


j i 

Fe. | Cuo. Zu. I On. 


41'0 

0*0 

<*» 

<» 

0 

i 1 

2H0 

0*0 


« 

2 

7 | 

1H*0 

0*0 

11 

0 

.8 

5 j 

oS’O ; 

0*0 

1 

(1 

«» 

;> ! 

*2:1*0 

oo 

-» 

0 

H 

0 

3*0 

*2*0 

0 

0 

0 

0 i 

.VO 

2 0 

2 

0 

0 

•1 1 


cent, oi' moisture), 325 lb. The flue-dust, of which there 
was a large amount, was briquetted and again fed into the 
furnace. A charge for the re-concentrating furnace con¬ 
sisted of:—Matte, l.ono lb. ; silioious ore, GOO; lime-ruck, 
100; and wet coke, 125 lb. The slag contained :ff, per 
cent, of silica, 30 per cent, of iron, 7 per cent, of lime, and 
5 per cent, of zinc. The average eost of treatment was 
3*045 dols. per ton of ore, including all expenses except 
that of new construction. 

Robinson .—The plant here consisted of a 30 by 142 ins. 
Ixider hot-blast furnace, the blast being warmed by the 
escaping gases; the highest temperature obtained was | 
200 but this fell to about 90 F. when the furnace was 
being used for re-concentrating purposes. Owing to the | 
scarcity of copper ore, the values were collected in what 
was practically an iron matte. The ores treated had the i 
following composition :— : 


air at atmospheric pressure, whilst in oxygen it hi 11 timoa 
greater than in air (.both gases at atmospheriOjWfeasure). 
1 ‘latiniridmm closely resembles platinum in its behaviour. 

With palladium, the disintegration increases strongly as 
the pressure is reduced, whilst the nature of the gaa is 
without appreciable influence. In presence of oxygon, 
black precipitates are obtained, but in hydrogen, the copper 
conducting wires become covered with a white glietigttng 
coating. In this case, however, the action is one offftbli- 
inatioo, whilst with platinum, rhodium, and iridium, the 
disintegration is due to chemical action.—A. S. 

Clapper and Zinc ; Jtniliny Points of -. Fcry. Ann. 

(,'liiin. lTiys.. 28, i 7 |, 428—432. 'diem. Ceutr.. 1903,1, 

r 14j, 813." 

Tm; determinations were made in an electric furnace of the 
Moissnn type, in which a charcoal crucible containing 0—7 
kilos, of tile metal was heated by means of a current of 550— 
000 amperes and 80 volts ; the temperature was measured by 
minus of an optical pyrometer. The boiling points observed 
were: for zinc, 1,04O' C. (about 100" ('. too high, owing to 
experimental errors), and for copper, 2,100“ O. From 
brass containing 37 per cent, of zinc, the two metals can be 
completely separated by fractional distillation. The whole 
of the zinc is volatilised in two minutes, the temperature 
then rapidly rises until it becomes steady again at about 
the boiling point of copper; pure copper is left behind in 
the crucible.—A. S. 
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The iron in the Wintergreeu ore was in the form of 
pyrrhotite, but contrary to statements which have been 
made, no difficulties w ere experienced on this account. The 
following results are given :—In a 24-hour run, the furnace 
charges consisted of . W ashington ore, 7 • lit) tons ; Robinson 
ore, 81-00; Wintergreeu ore, 30-98; lime-rock, 25-05 ; 
slag, 55-50; and coke, 1C'50 tons. The slag contained ; 
silica, 11 percent.; iron protoxide, 30-8 ; manganese pro¬ 
toxide, 5-5; lime, 17-0 ; and zinc oxide, 4 per cent. ; and 
silver, l • 1 oz. per ton. The crude matte contained t> • 2 per 
cent, of copper and 42-07 oz. of silver per ton. 

In a 21-hoar run for re-concentrating purposes, the 
charges consisted of:—-Robinson ore, 116-50 tons, Pride 
ore, 28-42; matte, 121-52; lime-rock, 21-90; aud coke, 
14-00 tons. The re-concentrated matte contained 5 per cent, 
of copper and 200 oz. of silver and 0-5 oz. of gold per ton. 

The flue dust amounted to 2$ per cent, of the ore treated. 
The cost of fuel and of labour (exclusive of management, 
superintendence, Ac.) was 2 dols. per ton of ore. All of 
the ores contained some lead and zinc, and notwithstanding 
the volatilisation of the greater proportion of lead, the 
matte contained about 3 per cent, of this metal.—A. S. 

Platinum Metals; Disintegration of Klectrically-heated 

-, in different Gases. L. llolborn and It. Austin. 

SitzungBber. Kgl. pr. Akad. Wiss., Berlin, 1903, 245— 
248. Chem. Centr. 1903, 1 [16], 916. (See this 

Journal, 1902, 1332.) 

Tmsr strips of foil were introduced into flasks containing 
the different gases (air, oxygen, nitrogen, hydrogen) at 
varying pressures. The temperature (1160’—1500“ C.) 
was measured by aid of an optical pyrometer. The loss iu 
weight after heating electrically for 30 minutes was deter¬ 
mined by weighing. With platinum and rhodium, the 
disintegration at atmospheric pressure is five times greater 
in oxygen than in air; at 25 mm. pressure, the disintegra¬ 
tion is about half that at atmospheric pressure. The trace 
of disintegration in commercial nitrogen is to be attributed 
to the small proportion of oxygen contained ju the same. 

Iridium in air at atmospberio pressure shows a disinte¬ 
gration 10 times greater than that of platinum or rhodium; 
m rarefied air the disintegration is eight times less than in 


Metals; Velocity of P,lilac of some -. N. WVrigin, 

J. LewkniefT, and (5. Tiimnmnn. Ann. d. I’hysik, 10, [4], 
047—054. Chem. Centr., 190'.), 1, [15], 803. 

Manx metals became plastic considerably below their 
melting points, end may be welded by strong pressure. 
The authors measured the velocity with which the solid 
metals could be forced through mi orifice by strong pressure. 
The velocity of efflux decreases with constant pressure 
and temperature in the following order:—Potassium, 
sodium, lead, thallium, tin, bismuth, cadmium, zinc, 
antimony. At constant pressure, and through the same 
orifice, an increase of temperature of lt)‘ (J. cutises a 
doubling of the velocity of efflux of a metal_A. S. 

Gold Platini/ of Metals; Progress in -. C. (ilittig. 

Zeits. nngew. Chem., 1903, 10, [18], 417. 

Tit it usual methods of gold plating offer technical difficulties 
when only certain parts of a large object arc to be plated. 
To obviate these drawbacks, the author has devised now 
gold solutions (tier. Put., 134,428), which, when simply 
painted on silver, steel, nickel, Ac., undergo reduction, and 
yield a durable layer of gold. For this purpose, sulphur 
compounds of gold free from oxygen are dissolved in water, 
which may also contain miscible organic compounds such 
as alcohols, to increase the stability of the solution. Under 
certain couditions the colour of the gold layer may bo 
improved by the presence of polishing substance), such as 
alkalis, ammonia, alkali carbonates, ammonium salts, acids, 
Ac. As u rule, the solutions are prepared by treating an 
j aqueous solution of gold chloride with solutions of suitable 
sulphur compounds, e.y., sodium sulphide, sodium arsenic 
persulphide, potassium sttlphoeyanide, Ac. By the addition 
of oxalic acid and alcohol, and also of other organic solvents 
in the case of certain gold salts, deposits of different shades 
of colour are yielded by these solutions. Thus, e.g., 
solutions prepared from gold chloride, sodium sulphide, 
alcohol, and polishing agents mostly give deposits of 
brownish shade, whilst those containing gold chloride, 
alcohol, and sodium arsenic persulphide form gold arsenic 
persulphide (2Ait J .S 3 ,As 2 S i ) and give a reddish deposit, and 
those prepared from gold chloride solution with excess of 
ammonium sulphocyanide solution, alcohol, and oxalic or 
tartaric acid usually give yellow deposits, the exact shade 
largely depending on the nature of the metal being plated. 

The concentration of the gilding solution varies with the 
speed of deposition required, and must be considerably 
higher when the metal is to he painted than when it is to be 
immersed iu a bath.—C. A. Al. 
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Cyanide Poisoning ; Interim Report of the Committee of 
the Chem., Metall. and Mining Soc. of South Ajrica 
U pon -. XVIII. B., page 645. 

English Patent. 

Roasting or Calcining Ores and Minerals, #c., and Kilns 
or Furnaces used in the Process j Process of ——. M. 
WJfiams, London. Eng. Put. 10,853, May 12, 1902. 
IX-, page 629. 

United States Patents. 


Impurities from Metallurgical Furnace Gases ,- Apparatus 

for Separating and Collecting -. E. J. McAleer, 

Sharpsville, Pa. U.S. Pat. 725,852, April 11, 1903. 

The furnace gases pass into tbo top of one side of a 
separating chamber, provided with a central dividing wall, 
on the other side of which they pass upwardly and outward. 
The chamber terminates below in a luunel-shaped bottom, 
having a controlled discharge nozzle, extending into a 
water tank into which the fluid and impurities from the 
gases fall. Other details are shown and claimed.—E. S. 


Gold or other Ores ; Apparatus for the Treatment of -. 

W. B. McPherson, Los Angeles, Cal., U.S. Pat. 725,864, 
April 21, 1903. 

In b precipitating apparatus for depositing gold and silver 
from potassium cyanide and other chemical solutions, the 
precipitating box for holding the solution has an inclined 
bottom furnished with openings fitted with valves, and is 
provided with a series of electric condacting plates 
connected to a source of electric supply. The valves are 
connected by a rod and yob; with a float mounted within 
a receptacle in communication with the precipitating box, 
and are opened and closed by the rise and fall of the 
float, the solution passing to and fro between the box and 
the receptacle. — K. A. 

Goldj Process of Extracting -. M. V. Uslar and 

G. Erlwein, Assignors to Siemens and Halske 
Aktiengesellschaft, all of Berlin, Germany. U.S. lat. 
725,895, April 21, 1903. 

The auriferous ores aro lixiviated with a solution of 
potassium cyanide, thiosulphates, and sodium chloride, with 
or without, “ rhodanids (thiocyanates).” Compare U.S. Pat. 
708,333, Sept. 2, 1902 ; this Journal, 1902, 1232.—E. S. 


Furnace for Roasting Ores. T. Edwards, Bi 
Victoria. IJ.S. Pat. 725,050, April 14, 1903. 


Ballarat, 


A MEVEitiiERATonv furnace having an elongated hearth, 
with air-supply openings, provided with regulating slides, 
extending up through the hearth to feed air to the furnace. 
A series of stirring rubbles, the hollow stems of which 
aro supplied with a cooling medium, are arranged within 
the furnace, and are driven from a shaft mounted in a 
tunnel beneath the hearth, air inlets being provided 
adjacent to the rabble stems. Apertures are formed in the 
arch of the furnace for the insertion and removal of the 
rabbles.—K. A. 


Smelling Furnace. E. F. losing, Assignor to H. M 

Shiner and E. Blessing, Philadelphia, la. U.S. Pat. 

725,661, April 21, 1903. 

The furnace consists of n heating chamber containing a 
muffle nnd a tire box in contact therewith, a continuous 
flue leading from the fire-box and surrounding the muffle ; 
a supplementary muffle below the main muffle, enclosed in 
a flue and communicating with the main muffle by means of 
an opening in the bottom of the latter. The floor of the 
main muffle slopes towards this opening, whilst the floor ot 
the supplementary muffle slopes in the opposite direction 
towards a tap hole. An extension in the top of the 
supplementary muffle forms a partition between the flue 
surrounding the main muffle and the exit of the flue 
enclosing the supplementary muffle.—C. S. 


Melting Furnace. J. E. Cottrell, Albany (N.Y.), 

U.S. Pat. 725,936, April 21, 1903. 

The furnace comprises a fire-box, a metal chamber to the 
rear, and a cruoible chamber situated in the rear of the 
latter and provided with a chimney or escape flue. The 
three chambers are in communication, the metal chamber 
(which has a concave lied), being depressed below the 
bottom of the crucible chamber and below the top of the 
fire'box. This last named is fitted with p.pes for supplying 
air under pressure above and below the grate, those above 
being arranged so at to drive the flame into the metal 
chamber and®over the charge therein. Both the metal and 
crucible chambers are provided with openings in the top 
and with removable covers for same.—C. S. 


Copper; Process of Extracting -, from Carbonate and 

Oxide Ores. H. B. Ellis, Salt Lake City, Utah. U.S. 
Pat. 725,548, April 14, 1903. 

The crushed ores are treated with an aqueous solution of 
sodium carbonate or bicarbonate, or a mixture of these, 
with or without oue of the corresponding potassium saltB. 
The cleared liquors obtained are subjected to electrolytic 
action.—E. S. 

Mattes and Raw Materials ; Treatment of -. 11. G. C. 

Thofehrn, Paris. U.S. Pat. 725,297, April 14, 1903. 

My means of blast pipes distributed around a hearth 
furnace, steam, air, hydrocarbons, a granulated metallurgical 
flux, and a powdered solid oxidising ageut, consisting of 
oxides of the metals to be treated, are blown on to the 
surface of the molten mattes or metals. These may he 
copper, nickel, tin, or lead mattes, or raw copper or cast- 
iron, the object being to ohtain tho respective metals in a 
refined state. Compare Eng. Pat. 10,101, May 15, 1901 ; 
this Journal, 1902, 862; also Er. Pat. 321,392, May 24, 
1902; and Addition to the same, this Journal, 1903, 215 
and 499.—E. S. 


Ores: Apparatus for Treating -. S. C. C. Currie, 

Assignor to W. Courtenay, both of New York. U.S. 
Pat. 725,321, April 14, 1903. 

The ore is fed by a horizontal conveyor from the bottom 
of the hopper into a closed chamber down an incline from 
which the ore passes into an inclined cylinder set in a 
furnace. From a water-tank at the delivery end of the 
cylinder, heated by a flue from tho furnace, steam is forced, 
in a direction contrary to the travel of the ore, into the 
closed chamber below tho conveyor, whence it passes by an 
escape pipe into a condensing vessel above. Compare 
U.S."Pats. 719,756—7, of Feb. 3, 1903; this Journal, 1903, 
302.—E. S. 

Sulphide Ores; Desulphurising -. A. 1). Carmichael, 

Broken Hill, Australia. U.S. Pat. 12,105, Reissue, 
April 21, 1903. 

See Eng. Pat. 17,580, Sept. 2, 1901; this Journal, 1902, 
349 ; and Fr. Pat. 320,492, April 18, 1902 ; this Journal, 
1903, 97.—E. S. 

Fbencii Patents. 

Steel and Iron; Manufacture of -. B. Talbot and 

P. Gredt. Addition to Fr. Pat. 324,448, both of Sept. 15, 
1902. 

Silicon, and part of the carbon, are eliminated from cast- 
iron rich in silicon, by a treatment with slag containing 
much iron, preparatory to the blowing in a separate furnace. 
Or a mixture of iron oxide and chalk may be added to the 
metal in the converter, and coke dust or petroleum vapour 
may be introduced with the air into tho charge through the 
tuyeres, to raise the temperature. In the acid process, the 
operation is then finished by blowing; but in the basic 
process, after removal of the siliceous slag, ebalk is added 
before finishing.—E. S. 

Steel ; Manufacture of ——. H. Knoth. Fr. Pat, 
325,052, Oct. 8, 1902. 

See U.S. Pat. 712,889, Oct. 28, 1902; this Journal, 1902, 
1537 ; and Eng. Pat. 21,750, Oct. 6, 1902; this Journal, 
1903, 9S.—E. 8. 
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ferro-chrome; Application of -, in the Construction of 

Tuyires , Crucibles, and Linings, intended for the 
Metallurgical Treatment of Minerals, and principally 
if Sulphide Ores . A. Germot. Fr. 1’at. 324,679, Sept. 
23, 1902. ! 

F*aHO-otiKO«R, besides the applications named iu the title, 
may be used for lining cupola*, and in the construction of , 
vessels in which lead is melted or desilverised ; or in which 
zinc is distilled, and generally, in metallurgical processes 
requiring a high temperature.—E. S. 

Iron, fcc. ; Coating -, with Silver. Mdlle. J. Schiele. 

Fr. Pat. 324,832, Aug. 30, 1902. 

Tub iron or steel articles to be coated are heated to redness 
in a furnace communicating by a door with a closed cooling 
chamber, into which they pass on to an endless, slowly 
moving system of chains, from which they are delivered to 
the exit opening, having by this time been cooled to about 
30° C. The articles are then submitted to a hath of 
diluted hydrochloric and nitric acids, after which they are 
rubbed by a scratch brush with an acid solution of zinc 
chloride, and silver is deposited on the prepared surfaces by 
any suitable method, followed by reheating and finishing 
with appropriate tools. Compare Eng. Pat. 9438, April 23, 
1902 j this Journal, 1902, 917 ; and also Fr. Pats. 320,154, 
April 3, and 320,696, April 28,1902; this Journal, 1903, 
97 aud 148.—K. S. 

Molten Metals; Process and Apparatus for Refining -. 

G. C. Carson, A. Miller and F. Hurst. Fr. Pat. 324,763, 
Sept. 27, 1902. 

SkkU.S. Pats. 714,449, 71 1,450, and 714,451 of Nov. 25, 
1902; this Journal, 1903, 32. Compare also U.S. Pat. 
694,348, March 4, 1902 ; this Journal, 1902, 619.—E. S. 

Antimony Ores; Mciting [Reducing j - . N.C. Cookson. 

Fr. Pat. 324,864, Sept. 30, 1902. 
la a suitable furnace a bath of iron sulphide (which may 
be mixed with other reducing matters) is formed, the 
temperature being raised above the point of fusion; iron 
is added, and then the previously heated antimony ore 
introduced in successive portions, access of air being 
avoided as far as possible during the reduction. The 
charge is agitated by suitable means, and portions of iron 
are added from time to time, to cause separation of 
suspended antimony, which latter is tapped off on 
conclusion of the process.—E. S. 

Aluminium Allou; Manufacture of -. P. G. V. Coppeo. 

Fr. Pat. 325,191, Sept. 25, 1902. 

Cobalt and ferro-silicou, 10 parts each; aluminium, 
20 parts ; and “ silica of Silesia ” 5 parts, all by weight, 
are fused together, a temperature of about 2,000” C. being 
necessary, to form a “rich metal,’’ for addition in any 
desired proportion, to aluminium fused in a metal crucible 
at about 400” C. Alloys of aluminium thus obtained are 
stated to be easily soldered or brazed, and to bo malleable 
and forgeable.— E. S. 

Metallic Surfaces; Removing the Colour [Paint] from 

-. J. N. Firth. Fr. Pat. 325,161, Sept. 3, 1902, 

XIII. A., page 640. 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.) -ELECTRO-CHEMISTRY. 

Anodes; Disintegration of -. E. WohlwilL Zeitg. f. 

Elektrochem., 1903, 9, [17], 311—332. 

Thb author has shown that iu the electrolytis of gold 
solutions (see this Journal, 1898,588), the gold may, under 
different circumstances, dissolve either as '. monovalent or 
as a bivalent metal, in different proportions, and that the 
monovalent gold may afterwards tend to become bivalent 
«*d will deposit metallic gold in so doing. It appears that | 


copper has a similar tendency, and thtt with low current- 
densities an appreciable proportion of cuprous ions may 
be formed, with the result that tbore is a metallic anode- 
deposit of very finely-divided copper. Under favourable 
conditions, such as low current-density and non-disturbanoe 
of solution, muoh of this deposit may remain on the 
surface of the anode, hut with higher currcnt-deosities the 
relatively rapid How of solution downward over the surfiwe 
of the anode may remove much of this deposit and carry 
it to the bottom. This cupreous deposit is not found in 
the electrolysis of cyanide solutions, which are capable 
of dissolving cuprous salts and so preventing their de¬ 
composition. The effect is most elearly seen when the 
current is very weak, such as may be produced from a 
concentration cell, as for example, when a copper wire is 
suspended vertically with its lower end immersed iu strong 
cupric nitrate solution, on the surface of which water is 
afterwards poured gently. The deposit of copper on the 
cathode end of the wire is clearly visible, whilst, after a 
time, the copper portion will at one point gradually 
dissolve away, but will also receive a honeycombed deposit 
of copper mud. The effect of this deposit of copper on 
anodes is to cause disintegration even when both tba 
copper and the solution are chemically pure; for the 
loosely-attached copper mud is less readily attacked thaa 
is the actual anode during electrolysis, so that it forms a 
partial protective covering, and the anode, is attacked only, 
or chiefly, in the exposed portions, until, in course of 
time, the surface is undermined and minute particles 
become detached. Hence under conditions, such as low 
current-density and uneven surface, which favour the 
formation aud adhesion of copper mud at the anode, even 
pure copper anodes may become pitted, and will in time 
crumble.—W. G. M. 

Sodium Hydroxide ; Electrolysis of Fused -. R. Loren*. 

Zeits. f. Elektrochem., i903, 9, [I7J, 333—335. 

Lk IIi.anc and Erode have, in a recent paper (Zeits. f. 
Elektrochem., 1903, 9, 230), upheld their original view 
that Sacher’s experiments were not reliable because he 
used iron electrodes. The author now adheres to bis 
previous statement (this Journal, 1903, 424), and shows 
that an iron point in the electrolyte used becomes passive 
in two minutes, showing nn K.M.F. of 0-38 volt at first, 
aud then, after passing through zero, an 15.M.F. of 0-03 
volt in the opposite direction, in each case as opposed to 
carbon. This result is sulliciently near to Liebenow’s and 
irtrasser’s determination of the E.M.F. of active as opposed 
to passive iron, the author's approximate result being 
0'38 + 0-63 — 1*01, the others' result being 1 volt. 
Nickel similarly treated showed an K.M.F. at first of O' 19, 
and, after 1—1', minutes, of 0'51 in the opposite direction, 
when opposed to carbon. If the carbon bo eliminated, and 
a passive iron point is opposed to a passive iron crucible 
there is a small E.M.F. of about. O'048 (from point to 
cruoible) which probably represents residual activity. A 
passive nickel point-crucible system shows a corresponding 
E.M.F. of O'027 volt. Preliminary results are given for 
copper, silver, and platinum, examined in the same way. 

—W. G. M. 

Potassium Chlorate ; Electrolytic Reduction of -. 

D. Tommasi. Comptes rend., 1903, 130, [17], 1005— 

1006. 

Whbn potassium chlorate solution, acidulated with sul¬ 
phuric acid, is electrolysed between platinum electrodes, per¬ 
chlorate is formed at the anode, and chloride at tho cathode. 
If the cathode only be of platinum, and the anode of xinc, 
chloride is formed at tho anode, but nn reduction occurs 
at the cathode. The anodic reduction is due to the zinc 
which becomes converted into sulphate, or, in a solution not 
acidified, into hydroxide. Perchlorate, under these cir¬ 
cumstances, is not reduced at all. If granulated zinc be 
introduced into a solution of copper sulphate containing 
potassium chlorate, heat is evolved so rapidly that the 
solution may boil, and the chlorate is reduced to chloride, 
some of the copper being at the same time reduced to the 
cuprous condition. A similar reduction is effected by 
zine with mercuric nitrate or lead acetate, or by tin or 
iron with copper sulphate; but sodium amalgam does not' 
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reduce chlorate in alkaline, neutral, or acid solution. Zinc 
doe* not reduce chlorate' in pretence of dilate acetic acid, 
though the copper-zinc couple doe* no partially.—J. T. I). • 

■Nitrogen ; Oxidation of Atmospheric -, by Electrical 

■ Discharges. F. yon Lepel. Ber., 1903, 36, [6], 
1361—1258. 


The author refers to the work of Muthmann and Hofer on 
the same subject (this Journal, 1903, 303) and amplifies 
his former paper of 189," (Her., 30, 1037). Oscillating 
discharges were found to givo a lower yield. The influence 
of water and of various alkaline and salt solutions used in 
.conjunction with the discharge arc enumerated and 
discussed. r lhc addition of ozone to effect the oxidation 
of the oxides of nitrogen was found to offer little advantage. 

—J. S. 


Iodoform from Acetone; Electrolytic Preparation of -. 

II. Abbott. J. of l’hys. Chem., 1903, 7, [3], 83—91. 
Zcits. f. Elektrochcm., 1903, 9, [17], 343—343. 


The eleotrolyte contains sulphuric acid or a sulphate 
1 (especially aluminium sulphate), a nitrate and oxalic acid 
or an oxalate. The plates are then oxidised electnolytifcally 
in a solution of sulphuric acid, magnesium sulphate and 
tartaric acid or a tartrate. The spongy surface thus 
produced on the plates is “ caused to adhere more strongly 
by further electrolytic treatment in “ a solution containing 
soluble sulphur compounds, having lower degrees 1 of 
oxidation than sulphuric and sulphurous acids.” For this 
purpose “ a soluble sulphide and a soluble sulphite ” are 
used.—T. F. 15. 

Elastic Compound [ for Insulators ]. T. Hungerford, 
Brooklyn, N.Y. U.S. Pat. 725,9t>8, April 21, 1903. 

Tjib insulating plastic compound is formed of a silicious 
! base, a binder, a non-drier, such as rosin oil,and afire- 
proofing element. (Sec ling. l’at. 9211, 1901 ; this 
Journal, 1901, 729.)—G. H. It. 

French Patents. 


Elks and Herz (see this Journal, 1897, 933) did not 
obtain a sufficiently economical yield of iodoform from 
acetone by electrolysis, but the authors find that by 
employing a solution containing G grins, of sodium 
carbonate, 10 grins, of potassium iodide, and 5-5 c.e. of 
acetone per 100 c.e. of water, adding the acetone in 
portions of 0-5 c.c. at 10 -minute intervals, and working 
at a temperature of 75° (!. with a current density of 1 -35 j 
amperes per sq. decim., it was possible to convert 46*88 
per cent, of the acetone into iodoform. The authors, by 
using a lower voltage under their conditions than Elbs ■ 
did under his, obtained 0 57 grin, of iodoform per watt- 
hour, as against 0 3585 grra. obtained by Elbs.—W. G. M. 

English Patk.nts. 


Mercury; Improved Arrangement of -, in Apparatus 

for the Electrolytic Decomposition of Alkaline Chlorides. 
C. Arznno, Saint Gilles-lcs-Bruxellcs. Eng. Put. 35,353, 
Nov. 18, 1902. 

A thin sheet or filaments of mercury of any form, width 
or length, circulates between the electrodes in any direction 
without the aid of diaphragms or other similar supports. 

—G. 11. K. 

Liipiids of all Kinds ; Electrolytic Treatment of - - 

[Sodium Chloride Solution]. C. Arznno, Saint Gilles- 
les-Bruxelles. Eng. Pat. 25,354, Nov. 18, 1902. 

A pouous diaphragm is arranged between the active 
surfaces of two electrodes so as to form, at each side of 
the diaphragm, a space limited by the electrodes, communi¬ 
cating in the upper part with a liquid-supply contrivance, 
and in the lower with an outlet for the liquid. lhe 
electrodes tire composed of elements superposed at short 
distances apart, and inclined from the horizontal towards 
the porous diaphragm, their lower ends approaching the 
diaphragm and forming the active parts of the electrodes. 
The liquid or liquids, moving under the influence of 
gravity in separate and uninterrupted courses, are con¬ 
tinuously circulated in the form of thin sheets in the spaces 
left between the sides of the porous diaphragm and the 
active parts of the corresponding electrodes, and, collecting 
in the bottom of each compartment outside of the sphere 
of electrolytio action, arc raised separately by a pump into 
the receivers which re-convey them to their respective 
compartments where the electrolytic treatment is effected. 
In tlie eleotrolytic decomposition of chloride cf sodium, a 
saturated solution of it flows on one side of the porous 
diaphragm, through the compartment formed with the 
anode whilst b concentrated caustic soda lye flowe 
simultaneously on the other side of the diaphragm through 
the compartment formed with the cathode.—G. H. B. 

United States Patents. 


Storage Battery Plates ,* Method of Producing^ -r—. 

W. Gardiner, Chicigd, Assignor to H. T. Clarke f Jun. 
' TT.R. Pat. 724.387,<K*xch 31, 1903. , , 


SiroBJW* tottery ptates are produced by passing an electric 
current through lead plates, arranged .ha 'h *«**« 


Generator; Thermo-Electric -. C. A. Andrieu. 

Fr. Pat. 324,239, July 7, 19U2. 

The generator is formed of a number of piles, oach of 
which consists of 12 couples or elements, which are formed 
of plates of German silver, and of “ agglomerated ” sulphide 
of copper, “ the friction between the small and large mole¬ 
cules of the latter ” being claimed to produce electricity, 
whilst the difference of heat of the solders which was the 
base of the old thermo-electric piles is said to be of 
secondary importance. The plates of *‘ agglomerated ” 
copper sulphide are prepured by heating ordinary copper 
sulphide just to redness, cooling, and breaking the fused 
sulphide into pieces of about 0‘25 c.c. These pieces are 
placed, without ramming, into a small square mould, of an 
internal capacity of 2 c.c., and a quantity of molten copper 
sulphide is poured ill till the mould is tilled.—G. II. It. 

Thermo-Electric Couples and Generators. L. S. Langville. 

Er.'l’at. 321,237, July 15, 1002. 

See U.S. l’ats. 704,595, aud 704,590, 1902 j this Journal, 
1902, 1335 —G. IE R, 

Magnesium Accumulator. C. Chuber. Fr. Pat. 324,830, 
Aug. 27, 1902. 

The positive plate is a sheet of perforated celluloid ou 
which threads of magnesium arc woven aud interlaced so as 
to form a network which acts as conductor and support for 
a layer of oxide of lead. The negative plate is of porous 
carbon with numerous perforations, and the electrolyte is a 
solution of sulphate or of hydroxide of magnesium. 

—G. H. It. 

Generator of Electrical Energy; Chemical -. 

J. l’ortulier. Fr. Pat. 324,851, Sept. 27, 1902. 

I s the generator claimed under the name of tho “ Pile 
Portalier ” the carbon eleotrodes are in a single homo¬ 
genous piece, and so constructed that tho electric current 
is collected on the projecting head of the carbon by a single 
platinised contact. The porous partitions in the bichromate 
piles arc of asbestos porcelain. The depolarising and 
exciting liquids are respectively dilute solutions of sulphurie 
and hydrochloric acids, with the addition of a certain 
amount of ammouiacal bichromate to the depolariser. 

—G. H. R. 

Carbon Bisulphide and other Chemical Products; Electric 
Furnace and Process for the Manufacture of ——. 
E. It. Taylor. Fr. Pat. 324,409, July 31, 1902. 

See U.S. Pat. 706,128, 1902 ; this Journal, 1902, 1143. 

. —G. U. R. 

Metals, Metalloids, or their Compounds;' Electrolytic 

Preparation of - , as free from Carbon as possible. 

Soc, Elektrizitiltsuktiengesellsc^aft vorm. Schukert & Co. 
Fr. Pat. 324,621, Sept 19, 1902. 

Thk furnace is provided, on the side towards which.(he 
highly hepded.qxictah) or, metalloids are driven, with * had, 
uniformly heated, of an oxide or oxides of the jnetqj or 
gptfUeids which are to he the #na1 produot,*or of» 
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oxidised body. The carbon in the motel* is oxidised by the 
oxygen of the oxides, and the preparation end purification 
of the metals is thus effected in one operation. The side of 
the furnace opposite to the beds of oxide is closed her¬ 
metically. The beds of oxide or corresponding body may 
be provided with spaces to receive the refined product 
which may be allowed to cool in them, or withdrawn. 

1 —G. H. R. 

Titanous Chloride ,• [ Electrolytic] Production of a Nero 

-. II. Spcncc. Fr. Fat. 324,823, Sept. 4, 1902. VII., 

page 628. 

Nitrous Products t Electric Installation for .the Synthetic 

Production of -, by Means of Electric Discharyes in 

Gaseous Mixtures. Comite d'lnitiative pour la Fabrica¬ 
tion dc l’roduits Nitriques. Fr. l’at. 321,964, Oct. 4, 
1902. 

The discharge sections, each comprising discharge elec¬ 
trodes in series, a battery of condensers and a self-induction 
bobbin are interposed in an induced circuit on the one hand, 
and on the other there is placed a self-induction bobbin 
designed to minimise the amount of electric energy “ de- 
watted ” (dewattee) in the induced circuit, the condensing 
batteries in the latter tending by their mutual reaction to 
engender electric oscillations of very high frequency in the 
various discharge sections, whilst the self-induction bobbins 
are designed to maintain their frequency within such limits 
that, although always considerably superior to the initial 
frequency in the induced circuit, it does not exceed the 
amount suitable for obtaining a maximum yield in nitrous 
products.—G. H. It. 

Alkaline Solutions; Electrolysis of -. L. Gourwitch. 

Fr. Pat. 321,970, Oct. 4, 1902. 

The olectrodes are placed vertically in u vessel, the cathode 
being formed on a thin layer of mercury flowing along a 
vertical sheet of iron, and the rotation of a fluted cylinder 
carries the mercury from the reservoir to the distributing 
pipes. The amalgamated mercury passes into a seconil 
vessel where the amalgam is decomposed by water, and the 
pure mercury is returned into the distributing apparatus by 
the pressure of the disengaged hydrogen.—G. H. U. 

Alkaline Salts; Electrolytic Decomposition of -. 

M. Wilderman. Fr. Fat. 325,151, Sept. 1, 1902. 

•See Eng. Pat. 22,902, 1901 j this Journal, 1902, 125, and 
U.S. Put. 709,971, 1902; this Journal, 1902, 13.36. 

—G. Jl. R. 

Soluble Glass [Alkali Silicates ] ; T Electrical] Manufac¬ 
ture of -. Soc. Anon. Find. Verrihre et ses Derives. 

Fr. Fat. 320,164, Sept. 4, 1903. VII., page 628. 

(B.)—ELECTROMETALLURGY. 

Irons Passivity of -, and tile Phenomena observed at 

Iron Electrodes. C. Fredeuhagen. Zeits. physik. Cbem., 
43, i —40. Chem. Gentr., 1903,1 ( [16], 915. 

The author measured the anodic charges which must be 
imparted to iron in different liquids in order to render it 
passive. From bis results and from those of other investi¬ 
gators, he coucludee that the passive condition of iron is not 
due to tho formation of a film of oxide on its surface, or to 
the existence of two modifications of metallic iron, but that 
it is caused by the production of a film of gas ou the surface 
of the iron. The film of gas may consist of oxygen, or of 
nitric oxide in the case of iron which has become passive, 
either spontaneously or by means of an anodic charge, in 
nitric acid. If haloid acids be added to the solution, the 
conversion of the iron to the passive condition is promoted, 
whilst simultaneously a slime deposits from the iron anode 
consisting (in the case of hydrochloric acid) of iron chloride 
and hypochlorite; that the latter )» formed the author con- 
chides from the fact that babbles of gas rise from the 
deposit. The reaction which leads t*. the formation of. 

' hypochlorite is one between the discharged'ehldrine and the! 
oxygon adhering to tho passive electrode, and in this Way, 
the',fihm of gas is destroyed and the iron again becomes; 
active. ■ . -.1. iv %!■:: >. yjj, : .„ ; 


j The change of the iron from the active to tho passive 
i condition and back again is in many cases a periodic one. 
if iron be rendered passive in sulphuric acid solution by an 
anodic charge and then hydrochloric acid be added, periodic 
variations in the current strength arc observed. First the 
iron dissolves, whereby the current becomes stronger, than 
! it reverts to the passive condition and the current becomes 
j weaker, and so on. Acaording to the author, the purely 
j chemical action of the iron on the electrolyte plays a part 
j here, and in all other cases. So long as the iron dissolves 
I in a purely chemical sense, or so long as it resets with the 
j halogen disolmrgod by tho current, the arnouut of iron ions 
in the solution increases, and the tendency to dissolve 
diminishes. From the foot that iron chloride is deposited in 
j the form of slime, tho author concludes that the electrolyte 
j in the neighbourhood of the elect role becomes lmpover- 
i ished in chloriue ions, so that oxygen-polarisation can be 
developed, and the iron consequently rendered passive. 
Subsequently tho quantity of chlorine ions at tho anode 
increases by diffusion from the main portion of the electro¬ 
lyte; this leads to a discharge of chlorine, by wliiob tho 
film of oxygen is destroyed, with formation of hypochlorite, 
whilst tho iron again becomes active, and so on. (See also 
this Journal, 1902, 175.)—A. 8. 

Metallic Powders from Inert Matter; Electric Separation 

of --, and if the Metallic Portion of a Mineral from 

the Ganyue. 1). Nogronno. Comptes rend., 1903, 138, 
[16], 964-965. 

Iris found that if a mixture of a metallic powder and sand be 
j placed on an insulated metal plate attached to the negative 
■ pole of a Wimsburst electric machine, and a inetul disc is 
I brought near tho mixture, a largo proportion of the metallic 
j powder will separate from the mixture and attach itself to 
! the disc. In the case of a mixture of brass und copper, the 
I brass was transferred to the disc. The same process servos 
to separate the metallic portion of a mineral from Its 
ganguc.—T. F. B. 

Unithii States Patent. 

Furnace [Smelliny] ; Electric -. E. A. Sjiistedt,. 

Assignor to the Luke Superior Power Go.. both of Sault 
Ste. Marie, Canada. U.S. Fat. 726,364, April 28, 1903. 

The water-jacketed body-ease, which is supported on legs 
at u suitable elevation, is formed of side and cud plates, 
lined with refractory material, and water-jacketed at tho 
lower parts, one of them being provided with a slag-notch. 
One set of plates has lugs with stay-bolts passing through 
them, and bracing the other set of plates between them. 
The water-jacketed bottom frame, which is removable, 
carries a refractory lining on a plate secured to it, and has a 
tapping-hole in one of the ends. The cover, which is formed 
of a refractory material, bus feed and vent holes, und an 
opening within which an upper electrode is adjustably 
j suspended. The lower electrode is embedded in the bottom 
lining, and lias its ends in contact with the metallic frame 
of the bottom, the latter and the upper electrode being 
connected by wires to an electric generator.—G. H. R. 

Copper and Nickel from Mattes and Ores; Electrolytic 

Separation of -K. A. Sjiistedt and J. II. James, 

Assignors to F. H. Clerque, all of Sault Ste. Marie, 
Canada. U.S. Fat. 725,996, April 21, 1903. 

The matte or ore is crushed and desulphurised and subjected 
to a 40 per cent, sulphuric acid solution heated to boiling 
point to dissolve out the iron, copper, and nickel. The liquor 
is cooled, diluted sulficiently to redissolvo the salts which 
have crystallised out and the copper deposited by electro¬ 
lysis, the solution being agitated with n current, of air. 
Copper cathodes; and platinum or grapbitked carbon or 
other insoluble anodes are used, with a gradually reduced 
current commencing with a normal density of aboat 
0 '3 ampere per 100 sq. cm. of cathode surface. The remain- 
; ing solutiou is nearly neutralised with caustic soda, and. then 
. mado ammouiucal. The iron is oxidised by a blast of air, the 
precipitated ferric hydroxide filtered off, and the .liquor, 

. heated to 80° or 90° C. and agitated by a current- of air, 
electrolysed to deposit the nickel (using nickel catbqd$s, 

x a 
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and grapliitised carbon or other insoluble anodes) with a 
current of normal density of from 0*6 to O’9 umpire per sq. 
cm. of cathode surface.—G. H. R. 

Electrolytic Coating Apparatus. H. W. Blitz, Ludwigg- 
hafcn-on-the-Rhine, Assignor to the Firm of Columbus 
ElcctrizitiUs-Gesellschuft. U.S. Pat. 795,208, April 14, 
1903. 

The apparatus for coating sheet metal consists of two 
frames, one fixed and the other movable, each provided 
with distance pieces, and carrying anodes with shielding 
pieces at their sides. The fixed anode has a horizontal 
support at its foot, and the other anode is guided in vertical 
position, and is supported on a carriage which removes and ; 
carries it back.—G. II. 11. I 

French Patents. 

Diaphragm for Electrolytic and G air anaplastic Applica¬ 
tions. Soc. I’Automc'tallurgie. Fr. Pat. 325,074, Oct. 9, 
1902. 

The diaphragm is formed of a permeable tissue of any kind, 
inpregnated with any organic or albuminoid substances, such 
as albumin, gelatin, &c., rendered insoluble by the addition 
of formic aldehyde, or in any other way. It is claimed that 
diaphragms thus formed prevent any intermingling of 
the liquids placed m different parts, whilst permitting the 
passage of the electric current, and giving to (he deposited 
products all the essential qualities of a wrought and finished 
metal.— G. H. R. 

Electric Furnace for the Electrometallurgy of Iron or of its 
Compounds. II. llarinet. Second addition, dated 
Aug. .10, 1902, to Fr. Pat. 318,283, Feb. 1, 1902. (See 
this Journal, 1902, 1459.) 

This addition defines the position of the electrodes. The 
horizontal length of the slag between the two lower 
extremities of the electrodes is less than the sum of the two 
vertical thickuesses of it between tho electrodes and the 
melted metal. This disposition allows of the production of 
the electric calories in the slag only where they are useful j 
for the fusion of the solid matters whith are steeped in the 
slag.—G. II. R. I 

Electric Furnace for the Electrometallurgy of Iron or of 
its Compounds. H. Ilarmet. Third addition, dated 
Sept. 5, 1902, to Fr. Pat. 318,283, Feb. 1, 1902. (See this 
Journal, 1902, 1459.) ! 

A modification in the shape of the reducer is described, 
the lower part of it being divided into sections by a joint. 
The upper portion constitutes the reducing vessel, and the 
lower one the crucible proper where the fusion takes place. 
Besides the usual holes for the flow of the metal or the slag, 
this lower crucible has lateral openings for the insufflation 
of gases and for the passage of the numerous electrodes 
which transmit the several currents for the purpose of 
producing heat in the slag which transmits it to the 
materials to be melted.— G. IT. R. 

Copper and other Metals; Electrometallurgical Treatment 

of the Oresof -, with Depolarised Insoluble Anodes. 

C. J. Tossixza. First addition, dated Sept. 26, 1902, to 
Fr. Pat. 308,382, Feb. 22, 1901. 

See Eng. Pat. 14,751, 1901 i this Journal, 1902, 775, and 
U.S. Pat. 710,346, 1902 ; this Journal, 1902, 1336. 

—G. H. R. 

Calciupij Process for the Extraction of Metallic -. 

Soc. Elektrochemische Werke G. m. b. H. Fr. Pat. 
824,803, Sept. 9, 1902. 

The fused haloid salts of calcium, especially the fused 
chloride are electrolysed with the employment of small 
cathodes and large anodes, the temperature being maintained 
so as not to exceed the melting point of the metallio calcium. 
The metal which is separated out in a spongy condition at 
the cathode, it compressed within the bath and is afterwards 
withdrawn from it. —G. H. R. 


Aluminium, Pure or Alloyed i Covering -, with different 

Metals, and Soldering. J. L. Bailie. Fr. Pat. 324,981, 
Oct. 4, 1902. 

Successive layers of copper and of xinc (prefetably, though 
other metals are also claimed) are electrically deposited 
on cleansed aluminium, which is then heated, so as to cause 
these metals to make a superficial alloy with the same. 
The aluminium thus prepared may be coated with any 
desired metal, such as gold, silver, or nickel, or may be 
soldered to another piece of aluminium, whether or not 
that other be similarly prepared. —E. S. 

XII—FATTY OILS. FATS. WAXES, 

AND SOAP. 

Pally Acids [ Unsaturatcd ] ; Oxidation of -, by Means 

of Caro’s Reayent. A. Albitzky. J. prakt. Chem., 
1903, 67, [8—9], 357—376. (This Journal, 1900, 357; 
1903, 306.) 

In previous experiments the author has shown that the 
dihydroxy acids formed by the oxidation of stereoisomeric 
unsaturated fatty acids in acid solution belong to a different 
series to those formed by oxidation with alkaline per¬ 
manganate solution. It is necessary to use an oxidising 
agent with a not too energetic action, and since iodic acid did 
not yield satisfactory results, experiments were made with 
Curo’s reagent (II a SO, + (NH 4 )jSjO a ). The reactions 
were the converse of those obtained by treatment with 
alkaline permanganate solution. Thus oxidation of oleic acid 
with alkaline permanganate solution yielded about 64 per 
cent, of the theoretical amount of the dihydroxystearie 
acid of higher melting point, whilst about 40 per cent, of 
the theoretical quantity of the same acid was obtained by 
oxidising elaidic acid with Caro’s reagent. Oxidation of 
oleic acid with Caro's reagent gave only 7’5 per ceut. of 
the theoretical amouut of the dihydroxystearie acid of lower 
melting point. On the other hand, tho yields of dihydroxy- 
hehenic acids from erucic and hrassidic acids were con¬ 
siderably greater on oxidising with Caro’s reagent than on 
oxidation with alkaline permanganate solution. 

On oxidising with alkaline permanganate solution, soluble 
dibasic acids {e g., azelaic acid) are formed in addition to 
dihydroxy acids, but these were not found in the case of 
oxidation with Caro’s reagent, the product of the reaction 
being insoluble in water. 

The author concludes that by the action of Caro's reagent 
on unsaturated acids, sulphonated esters of dihydroxy acids 
are first formed, analogous to the addition compound 
formed by the action of sulphuric acid on oleic acid, and 
that on the addition of water, these esters are decomposed, 
being converted partly into sulphuric acid and dibydroxy 
acid, and partly into substances of an anhydride character. 
The residue left after the formation of dihydroxystearie 
acid was found to contain not more than 2'29 per cent, of 
sulphur.—C. A. M. 

Fatly A.cids; Action of Zinc-dust at High Temperatures 

on -s. Hebert. Bull. Soc. Chim., 1903, 29, [8], 

322—327. 

In extending his investigations (this Journal, 1903, 427) 
the author has repeated Jahn’s experiments with formic, 
acetic, and butyric acids, and has also examined the 
behaviour of an acid intermediate in the series, iauric acid 
C 15 H s 1 Oj. In the case of the low-carbon acids, the hydro¬ 
carbon products are simple and always directly related to 
the original acid ; but with the C, s (and still more the C 1N ) 
member there is always a more or less complex polymerisa¬ 
tion, and the hydrocarbons produced bear no obvious 
relation to the acid used. In all cases the corresponding 
ketone appears to bo produced in the first place, and to be 
then decomposed, with production of carbon dioxide, 
hydrogen, and alkylenes (olefinos) both higher and lower 
in carbon than the original acid.—J. T. D. 

Palmito-distearin; Naturally occurring and Synthetical 

-. H. Kreis and A. Hafuer. Iter., 1905, 36, [6], 

1123—1128. 

In a previous communication (this Journal, 1902, 1542) the 
authors showed that Repeated crystallisation of beef-fat or 
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lard from ether yielded compounds which they concluded 
to be miied glyoerides, and they now state that these mixed 
glycerides consist of palmito-distearin. 

For the purpose of identification they first prepared 
synthetically palmito-distearin and stearo-dipalmitin. On 
heating equivalent weights of stearic acid and glycerin under 
reduced pressure for eight hours at 200° C. the resulting 
product was not monostearin, as anticipated, but mainly 
distearin (m. pt., 7 4'2° C.), apparently identical with the 
0-distearin prepared by Guth (this Journal, 1903, ■127), 
whilst monostearin had only been formed in small propor¬ 
tion. Ou heating the distearin with palmitic acid under 
reduced pressure at 2u0° C. and recrystullisiug the product 
of the reaction from ether, palmito-distearin was obtained. 
This melted at52°C. and 63-2° C., but in the crystalline 
state had only one melting point:—63-2" C. (Guth, 03°C). 
Hansen (this Journal, 1902, 553) stated that it was 
characteristic of this glyceride that its melting point did 
not alter on recrystallisation from ether, benzene, or 
chloroform, but that when crystallised from boiling amyl 
alcohol the melting point was raised to 60 S 5 Cl. , and ho 
attributed this to conversion of the glyceride into tri- 
palmitin and tristearin. The authors are unable to confirm 
this, and doubt the identity of Ilanseu’s palmito-distearin. 
Moreover, they point out that the melting point of Hansen’s 
stearo-dipalmitin (55" C.) does not agree with that of Guth’s 
compound (60° C). 

They confirm Guth’s observation (/or. ri7.) as to the 
double melting points of triglycerides, and agree with his 
explanation. 

In order to obtain glycerides from lard, &e., quite free 
from olein, the authors treated the crystals with Hiibl’s 
solution, and then recrystallised them from benzene and 
alcohol, and finally from ether until quite free from halogen. 

The palmito-distearin thus separated from beef or mutton 
fat crystallised from other or petroleum spirit in brilliant 
bunches of needles, which melted ut 63 ■ 5 ’ C. in the crystal¬ 
line state and at 52° C. and 63 ’ C. after having been melted. 
They had the saponification value of 191 • 8 (Theory = 195 • 2 ). 
The compounds obtained from beef- and mutton-fat were 
identical in appearance and melting points, and corresponded 
with Guth’s synthetical o-palmito-iiistearin. 

The glyceride from lard crystallised in long flat plates 
with sharply cut ends, and melted at 51-8" and 06° O. (in 
the crystalline state at G6-2° C. only). It had the saponifi¬ 
cation value 195 - 2, and agreed in elementary composition 
with palmito-distearin. In the author’s opinion it is 
probably identical with the isomeric iS-palmito-diatenriu, 
which has not yet been synthetically prepared.—C. A. M. 

Fats i Enzymic Decomposition of -. K. Braun and 

K. C. Behrendt. Her., 1903, 36, [6], 1142—1145. 

The authors confirm the experiments of Connstcin and his 
collaborators on custor-oil seeds. It was found that the 
decomposition of t.he oil was much greater in an acid than 
in a neutral solution. Similar experiments were then mode 
with jequirity seed (abrusprecatorius) containing the enzyme 
abrin. On mixing 15 c.c. of castor oil with 25 c.c. of water 
and 25 grms. of crushed jequirity seeds, the alkali required 
for neutralisation after 20 hoars was 3'6 c.c., and had not 
increased after 40 and 92 hours. By neutralising, however, 
the acid first liberated it was found that jequirity promoted 
the decomposition of the fat. Thus, in an analogous 
experiment the following amounts of alkali were required : — 
After 24 hours, 3'0c.c. | after 48 hours, S'7 c.c.; after 
72 hours, 5 • 7 c.c.; and after 96 hours, 6 • 8 c.c. 

Experiments were made with crushed almonds (emulsin) 
and with the leaves of Arctostaphylos Uoa Ursi, containing 
the glucoaide arbutin, but in neither case was there any 
increase in the decomposition of the oil.—C. A. M. 

Arachis Oil; Presence of Sesami Oil in Commercial -. 

G. Fendler. Zeitx. Unters. Nahr.- u. Genussm., 1903, 6. 

[#],411—*12. ’ 

Soltsiex (this Journal, 1901, 1121) found that it was 
praetieally impossible to obtain commercial arachis oil free 
from sesamfi oil, and that in some eases as much as 15 per 


j cent, was present The author’s examination has confirmed 
this, and be considers that the admixture is not due to 
| accidental impurities duriog tbo expression. He advooates 
the adoption of Schnell’s suggestion, that araohis oil that 
gives the Baudouin reaction, but docs not give Holtsten’s 
str noons chloride reaction, shall he regarded as free from 
sesamfi oil, since the former will detect mere traces (less 
than 1 percent.).—0. A. M. 

Candle-Nut Oil. F. Kasslor. S'ifensieder-Zcit.; I’arben- 
Zeit., 1903, 8, [26], 359. 

A svmci.e of candle-nut oil from Fiji, examined by the 
author, gave the following constants: Bp. gr.,l) ,l J248 at 
15-5 C.j llchner value, 95■ 2 ; saponification value, 189■ 5 ; 
iodine value, 152'8 (l.cwkowitseh found this value 163 - 7); 
acetyl value, 9*52; m id value, O'5; solidification point of 
the tatty acids, 12 5 G. j in. pt. of same, 19'5 G.,and iodine 
value, 157'5. The percentage of oil furnished liy the 
kernels was upwards of 04 \, and the proportion of uusaponi- 
fiablo constituents in the oil, O'53 per cent. The kernel 
itself forms only about 32 per cent, by weight of the nut. 
Owing to the resemblance between these data and those 
furnished by linseed oil, an analogous sphere of usefulness 
is indicated i the cost of freight, however, militates against 
| the shipment of the nuts to Europe, and it is therefore 
considered that the oil will Imvo to bo recovered in the centres 
\ of production.—C. ,S. 

1 

Flax Wax; Characteristics of ——. O. lloffmcister. 

Her. 1903, 3fl, [6], 1047—1054. 

The suppleness and odour of flax are due to a characteristic 
fat-like substance on the surface of the fibres. If this be 
removed by means of a suitable solvent, the residual fibres 
are rough, lustreless, and brittle. Ou evaporating the 
yellow soliitionthus obtained, a wax-like residue is left, which 
! varies ill colour from while to yellowish green or brown, 
and has a strong odour of flax. It is insoluble in water, 
partially soluble in alcohol, dissolves with difficulty in 
chloroform, but is readily soluble in ether, benzene, &u, A 
hot saturated alcoholic solution deposits crystalline granules 
on cooling. This flux wax floats on water, mid has the sp. gr. 
of 0'908;i at 15 ' C. It melts at 61'5° C. (average of 10 
determinations) and burns with a smoky flame without 
leaving any wcigliablc residue. 

The amount obtained varies according to the kind of flax, 
and appears to stand in a certain relationship to the fineness 
I and purity of the fibres. Thus, an imperfectly cleansed 
flax gives a large yield of the wax, which appears to ho 
derived from the cuticle of the plant. A sample of the 
so-called flax dust from a factory, which 1ms hitherto only 
found a use as an inferior fuel, yielded 10 per cent, of the 
wax. 

On analysis the substance gave the following results:— 
Unsapoaillablo residue, HI '32 per cent.; acid value, 04'49 ; 
saponification value, 1 til ■ 51 ; Iteichert-Meissl value, 9'27 } 
Hehuer value, 98'3l ; and iodine value, 9'6. 

The unsaponifiablo residue was a hard, brittle, yellowish- 
brown substance. On acetylation it yielded an insoluble 
! residue melting ut 68" 0., and having the sp. gr. of O '9941 
at 10° C. Its elemeutary composition (G — 83-91 and 
j H ■> 15'40 per cent.) showed it to be a parullin closely 
j allied to eeresin. It constituted 70—80 per cent, of the 
original wax. The fatty acids were separated into solid 
ami liquid constituents by treatment of tbc lead salts with 
ether. The solid acids fractionated by lleintz’s method 
were found to contain palmitic and stearic acids, whilst 
the liquid acids examined by Hazura’s oxidation method 
were judged to consist of oleic, linolic, linolenic, and 
isolinolenic acids. In addition to these substances, the 
wax also contained pbytosterol and ceryl alcohol, and a 
small amount of a volatile substance of an aldehydic 
character which was not identified.—C. A. M. 

Cod-liver Oil. Wijs. XX., page 648. 

Glycerin in Soap Leys ; Determination of -. 

B. Fanto. XXIII., page 654. 
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TIsitud States Patents, 

Oil-Hearing Materials; Process of Treating —— ■ 
N. B. l’owter, Brooklyn (N.Y.), Assignor to the Powter 
Co., Now York. U.S. Pat. 725,363, April 14, 1903. 

The oil-bearing material is heated, and simultaneously 
exposed to the influence of suction so as to produce n partial 
vacuum, after which, it is raised to a higher temperaturo 
in presence of a dry compressed gas (air). The oil 
separated out during the second stage is collected, the 
residue is treated with water to extract glue and other 
soluble products, and after the separation of these latter, 
the residue is dried.—('. B. 

Hydrated Silicates: Reviving - [ Purification of Oils, 

tfc.]. C. A. McKerrmv, Manchester. U.S. Pat. 726,091, 
April 21, 1903. 

Sek Eng. Pat. 10,82.1, 1901 ; this Journal, 1902, 555. 

—IV. C. II. 

Fhkkch Patents. 

Oils, Fats, and other Saponifiable Materials ; Treatment 
of——. C. Weygang. Kr. Pat. 325,038, Oct. 7, 1902. 
See Eng. Pat. 17,988 of Sept. 9, 1901; this Journal, 1902, 
1403.—C. A. M. 

Soap; Antiseptic and Anti parasitic -. IT. Schowalter. 

Er. X’at. 324,870, Sept. 3p, 1902. 

Ninety-kivk parts of ordinary green soap are incorporated 
in the melted state with parts of purified “ pine black,” 
and after cooling to 2. 1 —26" (■„ 2i parts of eresol are 
added, and the mass intimately mixed, and cooled as 
rapidly as possible.—C. A. M. 

XIII—PIGMENTS, PAINTS; RESINS, 
TARNISHES; INDIA-RUBBER, Etc. 

(A-)—PIGMENTS, PAINTS. 

English Patents. 

Pigments; Process of Manufacturing -, and the 

Product resulting therefrom. \V. J. Armbruster and 
J. Morton, St. Louis, Mo., U.S.A. Eng. Pat. 1836, 
Jan. 26, 1903. 

See U.S. Pat. 719,415, 1903 J this Journal, 1903, 307. 

—M. J. S. 

Pigments; Compositions of Matter to he used for -, and 

Process of Making the same. VV. J. Armbruster and 
J. Morton, St. Louis, Mo., U.S.A. Eng. Pat. 1837, 
Jan. 26, 190.3. 

See U.S. Pat. 719,073, 1903 ; this Journal, 1903, 218. 

—M. J. S. 

United States Patents. 

Pigments; Process of Making -. W. J. Armbruster, 

St. Louis, Mo., U.S.A. U.S. Pat. 726,239, April 28, 
1903. 

Babich hydroxide is added to zinc chloride or any soluble 
zine salt except the sulphate; ziuc sulphate is then added, 
and the resulting mixed precipitate is heated to dehydrate 
the zinc hydroxide. Compare U.S. Pats. 719,073, 719,415 ; 
this Journal, 1903, 218,307.—M. J. S. 

Carbon Black ; Apparatus for the Manufacture of —. 
F. W. Porsoh, Summitville, Ind., U.S.A. U.S. Pat. 
726.341, April 28, 1903, 

Immediately above the burners there is situated a 
depositing plate, consisting of two horizontal concentric 
bevelled rings, the larger ring being at a higher level than 
the smaller. The rings are rotated by friction gearing, and 
are provided with s#hpers for both their upper and lower 
surfaces. Through the annular space between the rings 
the smoke rises into a conical fine, the axis of which is 
inclined obliquely, and which is caused to rotate by the 


frictional eontaot of its lower edge with the face of the 
upper ring. Fixed scrapers inside the fluo detach the 
black deposit, which falls into a collecting hopper. 

—M. J. S, 

Pigment; and Process of Making same. W. N. Blakeman, 
jnn., New York, U.S.A. U.S. Pat. 726,623, April 28, 
1903. 

Gelatinous zinc hydroxide, with or without an additional 
hydroxide, is incorporated with zine oxide by means of a 
volatile vehicle, which is then evaporated.—M. J. S. 

Fkench Patents. 

Aniline Lakes; Manufacture of -. Soc. Hanappior 

and Maillard. Fr. Pat. 324,974, Oet. 4, 1902. 

Equal parts of gum tragacanth and gelatin, in powder, 
paste, or solution, ore mixed with 3 parts of whiting or 
any other suitable inert substance. The dyestuff is then 
added, and then some substance, such as tannin or formalin, 
which will produce with the gelatin a compound not liable 
to putrefaction. The paste is then dried and is mixed 
with either linseed oil or an oxidising siccative.—M. J. S. 

Lead Carbonate [ White Lead ] i Process and Apparatus 
for Producing -. Union Lead and Oil Co. Fr. Pat. 

325.182, Sept. 20, 1902. 

I See U.S Pats. 709,954 and 709,955 of 1902 ; this Journal, 
1902, 1337.—T. F. 11. 

Lead Carbonate [ White Lead] ; Process and Apparatus 
for Producing -. Union Lead and Oil Co. Fr. Pat. 

325.183, Sept. 20, 1902. 

•Sue U.S. Pat, 709,956 of 1902; this Journal, 1902, 1337. 

—T. F. B. 

Colours for Painting ; Process of Manufacturing -. 

E. Sass. Fr. Pat. 324,849, Sept. 25, 1902. 

Ten parts of paraffin, 10 parts of ceresin, 10 parts of 
carbohneum, and 70 parts of turpentine are boiled together 
and cooled. This mixture applied to wood, cardboard, &c., 
is completely absorbed, gives a gloss to the surface, and 
protects from the attack of insects. —M. J. S. 

Casein Compositions for Painting, Over-laying, Sr. j 

Impts. in -. J. It. Hatmakcr. Fr. Pat. 325,004, 

Oct. G, 1902. 

The following composition suitable for various kinds of 
overlay-work becomes almost impervious to moisture when 
dried. Dry casein, 90 parts, by weight; resin, oil, or fat, 
90 paits ; lime to which has been added 5—10 per cent, of 
aluminium sulphate or zine sulphate in solution, 90 parts ; 
together with mineral or other pigments according to tho 
desired purpose, and sufficient water to make into a paste. 
If resin is employed it should be powdered and mixed with 
the other constituents; the oil or fatty matter should be 
emulsified in skim milk and separated together with the 
casein by means of acid.—R. L. J. 

Paint; Process for the Application of -, to Cement 

Surfaces. S. Levy. Fr. Pat. 325,209, Oct. 10, 1902. 

The rough, but well-cleaned, cement surface is first treated 
with a solution of an ammonium salt, and before this is 
quite dry an oil paint, thinned with oil of turpentine, is 
applied. The surface is then ready to receive a coat of any 
oil paint.—M. J. S. 

Metallic Surfaces ; Removing the Colour [.Paint] from 
-J. N. Firtb. Fr. Pat. 325,161, Sept. 3, 1902. 

Painted metal surfaces are dipped for some seconds in a 
hot aqueous solution, containing about 2£ per cent, each of 
potassium and sodium hydroxide, and are then rinsed in hot 
water and cleaned. The prbeess is particularly applicable 
in treating painted sheet tin to fit it for re-use.—E. S. 
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English Patents. 

Drying Machines [for Veneer] . M. Rossow. Eng. Pat. 
8856, April 1C, 1902. I., page 618. 

Petroleum or Mineral Oil Distillates ; Manufacture of 

Nitro-products from -. L. Edeleanu and <5. A. Filiti. 

Eng. Pat. 9116, 1902. III., page C21. 

French Patents. 

Linoleum, Floor-cloth, Tarpaulins, and similar Pre¬ 
parations; Composition for the Manufacture of -. 

.M. ti. Peters and J. A. Shepherd. Er. Put. 324,885, 
Oct. 1, 1902. 

See Eng. Pat. 2G9, 1902; this Journal, 1903, 36. The 
petroleum and lime water ure omitted in the French 
specification.—M. J. .S. 

Linoleum, consisting of two Lagers; Process of Mann- ' 

facturing -. L. W. Seeser. Fr. Pat. 325,129, i 

Aug. 23, 1902. ( 

To produce a linoleum consisting of a hard upper layer j 
and a soft lower layer, the hard layer must tirst lie formed i 
and the soft layer bo applied to its under surface. This j 
may be performed in a single, continuous operation, by | 
first compressing the composition which is to form the j 
upper layer between rollers and conducting the sheet so 
produced round one of these rollers until it reaches a third 
roller, which is adjusted to give a weaker compression. At 
this point the composition for the soft layer is fed in, but is 
.kept from contact with the upper sheet, by means of a 
partition plate, until it reaches the place where the pressure 
of the rollers is exerted, at which poiut there is also 
introduced a small quantity of an adhesive paste to ensure 
the union of the two sheets.—M. J. S. 

(C.)—INDIA-RUBBER. 

Caoutchouc; Coagulation of -. C. O. Weber. 

Gummi-Zeit., 1903,17, [30], 652. 

.Mylics lias recently shown (this Journal, 1903, 134) that 
only acids with complex molecules have the power of 
rapidly and energetically ell'ecting the coagulation of 
albumin. In view of the fact that the coagulation 
of caoutchouc latex is due to the coagulation of the 
albuminoids contained therein, Mylius’ results should 
throw light on the problem as to which is tho most suitable 
acid for effecting the coagulation of caoutchouc latex. 
Hydroferrocyaoic, tungstic, and gallic acids appear to be 
tho most likely ones, and only very small amounts should 
be needed. Hydroferrocyanic and tungstic acids could bo 
used in the form of a solution of the sodium or potassium 
salt, treated with an equivalent amount of acetic acid. 

—A. S. 

United States Patent. 

Cementing Substances ; Process of -. W. M. 

Kimberlin, Assignor to the Goodyear Tyre and Kubber 
Co. U.S. Pat. 725,094, April 14, 1903. 

This process consists in coating the substances to he 
united with a rubber or gutta-percha solution, treating the 
coating on each with a curing solution, and pressing the 
surfaces together.—J. K. B. 

XIY.—TANKING; LEATHER, GLUE, SIZE, 

Leather; Action of Extracts containing Sulphites on 

-. J. Paessler. Collegium, 1903, 2, [51], 66—70. 

Report of the Annual Conference of the International 
Association of Leather Trades Chemists, Leeds, Sept. 
1902. 

Extracts which have been decolorised and rendered 
soluble by treatment with sulphites, produce free sulphuric 
acid in the resalting leather when used in conjunction with 
acid liquors, owing to liberation of sulphar dioxide and 


snbseqnent oxidation. Lactic acid (0-4 per tent.) we*, 
added to samples of suph extracts to imitate tan-yard 
conditions, and tanning experiments made with these 
liquors. The total amount^f sulphur dioxide varied from 
0'2 per cent, to 4 • 55 per cent., and the amount of free 
sulphuric acid (calculated as SO a ) found in the leather 
ranged from 0-19 per cent, to 1-14 per cent. As evidenoe 
that sulphur dioxide is oxidised, a quebracho liquor of 2° B. t 
strength was prepared from the wood, treated with sulphur 
dioxide, and allowed to stand in flasks under such condition* 
that oxidation was limited as far as possible. The odour lt 
of sulphur dioxide, however, slowly disappeared, nud In 
the course of 5] months the percentage of sulphuric acid 
present (calculated as S() a ) rose from 0-006 to 0 265. 

Barker and Gausser claim that tho evidence brought 
forward by them ill a previous paper (Collegium, 1902, 49) 
as to the harmless nature of sulphites in extracts is 
supported by practical experience.—11. L. J. 

Barium Chloride; Stains produced in Leather by —— , 
in Contact with Suits of Alkaline Earths. J. G. 
Barker and 11. U. l’roctor. Collegium, 1903, 2, [58], 
98—99. Beport. of the Annual Conference of the 

International Association of Ia-athcr Trades Chemists, 
Leeds, Sept. 1902. 

Leather which lias been weighted by means of barium 
chloride, is liable to show stains if it comes in contact with 
salts of lime or other alkaline earths. 

The reaction may be demonstrated in a test glass by 
adding barium chloride solution to a dear tan-liquor. No 
precipitation is observed, but when nn alkaline salt is 
added, a precipitate of barium tannate forms on standing, 
which is at first grey, but turns brown and finally black. 

—B. L. .1. 

Tannins; Composition, Molecular Weight, Identification 

and Separation of -. C. Kdrncr. XXIII., 

page 654. 

Chromic Acid in Tan Liguors ; Tlapid Technical Method 

for the Determination of Free -. C. Droller. 

XXIII., page 652. 

Glue; Valuation of -. B. Kisslitig. XXIII.,page C55 

United States Patent. 

Hides, Skins, and other Animat '/’issue ; Process of 

. Tanning -. <). B. Amend, New Fork, U.S.A. 

U.S. Bat. 725,648, April 21, 1903. 

The use of a nitrite of a tanning metal (iron, chromium, nr 
aluminium) in conjunction with (a) vegetable tannages, (6) 
mineral tannages, is claimed. (See this Journal, 1902, 1544, 
and 1903, 37.)—B. L. J. 

French Patent. 

Calcium Carbide as a Soahing, Unhairing, and Plumping 
Agent in the Tan-yard, and for Preserving Offal for 
Gelatin Manufacture. L. V. Dubray, Fr. Pat. 324,912, 
Oct. 2, 1902. 

A solution of calcium carbide in water or the waste 
liquor from acetylene generators is employed for soaking 
down hides, loosening the hair, and plumping them before 
tanning, and also for treating the offal preparatory to tho 
manufacture of gelatin.—K. L. J. 

XV.—MANURES, Etc. 

Phosphoric Acid; Determination of -, by the Citrate 

Method. A. Verweij. XXIII., page 652. 

Fertilisers; Determination of Potash in - 

C. L. Hare. XXI1L, page 652. 

French Patents. 

Fertilisers; Process [ Electrical ] of Making -. .T, J. 

and K. Crooke. Fr. Bat. 324,211, Sept. 8, 1902. 

See Eng. Pat. 19,583 of 1902 j this Journal, 1902, 1545. 

—G. H. U. 
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Mantra Rich in Nitrogen; Proceee for Preparing 

Petaetic -. G. Jacquemin. Fr. Pat. 324,515, Sept. 17, 

1902. 

Thk mother liquors of sugar works are concentrated to 
abont 30° B. and distilled with quicklime in quantity 
sufficient to decompose the betaine, asparagine, &c., forming 
other simpler amines, which are led into slightly diluted 
hydrochloric acid. 

The solution of hydrochlorides of amines thus obtained is 
evaporated, and the methyl and ethyl chlorides collected ; 
the residue consists of ammonium chloride. 

The residue from the first operation is treated with 
solphnrio acid and mixed with the ammonium chloride 
resulting from the above treatment. This forms a “ com¬ 
plete ” manure, contaiuiug ammonium sulphate, potassium 
chloride, and calcium sulphate.—T. F. B. 

XVI.—SUGAR, STARCH, GUM, Etc. 

Cane Sugar; Deterioration of -, on Keeping and 

during Transport. II. C. Prinsen Gecrligs. Mededeel- 
ingen van het proefstation voor suikerriet in West Java 
“ Kagok ” te Pekalongan, 61, 1—45 ; ('hem. Centr., 
1903,1, [16], 939. 

Tux author has mado experiments as to the deterioration, 
by inversion, of sugar on keeping, and during transport, 
resulting in a decrease of the polarisation and an increase 
of the proportion of water and glucose, lie fiuds that the 
inversion is caused by microbes, and is promoted by 
moisture. To prevent this deterioration, the sugar should 
he well dried at a temperature not exceeding 95° C., and, 
after cooling, packed in Java baskets lined with leaves. 
The leaves should previously be disinfected with a 1 per 
cent, solution of carbolic acid at 70“ 0., and dried in a 
current of air.—A. >X. 

Yeast, Brewers' Grains, Hops, and Starch ; Determination 

of Moisture in -. J. F. Hoffmann and J. II. Schulze. 

XXIII., page 655. 

Ekoltsh Patents. 

Sugar J uices ; Jmproved Process of Purifying - 

A. Kollrepp and A. Woht, Germany. Eng. Pat. 9048, 
April 18,1902. 

8b* Fr. Pat. 319,635, March 15, 1902 ; this Journal, 1902, 
1545.-T. H. P. 


Starch i Proceee for Rendering - Soluble. L. Blnmer 

(H. Zwieger’s successor), Saxony. Eng. Pat. 10,872, 
May 12, 1902. 

8 **Fr. Pat. 322,206, June 18, 1902; this Journal, 1903, 
310.—T. H. P. 

United States Patents. 

Lead Sucrate; Process of Making -. [Sugar Purifica¬ 

tion.'] A. Wohl, Germany. U.S.Pat. 726,130, April2l, 
1903. 

The improvement here described in the art of sugar manu¬ 
facture consists in addiug lead oxide to an impure alkaline 
saccharine solution at a rate below the rate of crystallisation 
of the lead bi-sucrate thus formed. The addition of lead 
oxide may be preceded by one of a certain quantity of lead 
bi-sucrate. The total quantity of the latter crystallising out 
is ultimately removed.—T. H. P. 

Starch; Apparatus for Making -. W. H. Uhland, 

Leipzig-Gohlis, Germany. U.S. Pat. 725,180, April 14, 
1903. 

Ti:k starch is separated in a “ square and rectangular ” 
tank, having a lateral inlet channel, which slopes downwards 
and is provided with a rounded shoulder for deflecting the 
starch emulsion to the horizontal direction. A conveyor 
is arranged on the bottom of the tank, which is also tar¬ 
nished with a lower outlet, and a vertical pipe with regulator 
for running off the starch emulsion.—T. II. I‘. 

FitENcn Patents. 

Sugar; Diffusion Apparatus for the Extraction of -. 

Societe d’llennezel et Cardou. Fr. Pat. 324,623, Sept. 20, 
1902. 

In a diffuser for the extraction of sugar, the central cir¬ 
culation is assured by a partitioning of the door and a 
water-tight hydraulic joint rouud the whole periphery, the 
liquid being thus obliged to traverse the perforated plate 
supporting the beet slices. A system of bolts for the 
doors of diffusers, provided with nu index, showing, at a 
distance, by means of optical or acoustical signals, the 
positions of the bolts, is also claimed. The arrangements 
are shown in plan in Eig. l,and in section in Fig. 2- A 
is the door of the diffuser provided with a hydraulic joint Y 
at its periphery, and having above it a plate B with a central 
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aperture C. Still higher is another plate D perforated over j 
the whole of its aurface except a email, part B at the centre j j 
D and B, joined by a ring F, form a cylinder connected with j 
the discharge door by the stays G. The beet slices are sup¬ 
ported on the perforated plate I), and the hydraulic joint K 
completely separates the cylinder L, containing the slices, 
from the spaces above the door. The liquid passes through 
D, then through the hole C ou to A, whence it passes out 
laterally through the tube O. In order to render the large 
doors cupable of resisting high pressures, it is necessary to j 
support them at a large number of equidistant points, and, 
further, the fixing of the door to the wall of the diffuser 
must be rapid and simple; these conditions are satisfied by 
a system of bolts arranged as follows ;—A conical gear M, 
fixed to the bottom of the door, actuates a variable number 
of pinions with threaded naves N, which cause the bolts 1’ 
to advance or recede; theso bolts are square or oblong and i 
run in blocks Q. M is worked by means of the toothed : 
wheel S, carried by the spindle T, which is rotated by the 
handle U. An index Z shows the position of the bolts at 
any time.—T. II. 1’. 

Sugar Juices ; Process for Regulation of the Supersatura¬ 
tion during the Roiling of Pure -, especially Thick 

Syrups. H. Claassen. Fr. l’ut. 321,271, Sept. 4, 1902. 
This process consists in maintaining in the vacuum pan a 
supersaturation varying with the purity of the solution. 
The supersaturatiou becoming less after the lormation of 
the grain, it is systematically increased to the end of the 
boiling in a way corresponding with the diminution in the 
purity of the mother syrup. The variations in the degree 
of supersaturatiou are made in accordance with the results 
of experimental determinations—T. 11. P. 

Sugar; Process of Extraction and Instantaneous Crys¬ 
tallisation of -. P. Lagrange. Fr. 1’at. 324,777, 

Sept. 29, 1902. 

SxBi'f is boiled to “thread" in the vacuum pan, avoiding 
the production of grain ; the degree of vacuum is then 
gradually lowered, and tho temperature is allowed to rise. 
When loo’ C. is leached, the pan is opened to the air, 
boiliDg still being continued until a temperature of 110’— 
115" C., or higher according to the purity of tho syrup, is 
attained. The mass is then let down into a special 
crystallising trough, open to the air and provided with 
agitators and a jacket for heating or cooling. A certain 
quantity of sugar is then dissolved in tho Byrup to set up 
a determined degree of supersaturation, taking care that 
the temperature at which solution is effected does not fall 
below 108“ 0. When supersaturatiou is complete, cold 
water is admitte'd to the jacket, and an immediate precipi¬ 
tation of sugar takes place. The temperature is gradually 
lowered to a suitable point (e.g., 60" C.), end no more 
sugar is precipitated, but, on the other band, the grains 
continue to increase in size until the mass is judged to be 
ready for the centrifugals.—J. F. 11. 

XYII.—BREWING, WINES, SPIRITS, Etc. 

Yeast; Development of -, in Sugar Solutions without 

Fermentation. Iwanowski. Centr. 111. f. llakter. u. 
I’arasitenk., 10, [2], 151—154. Chem. Centr.. 1903, 
1, [15], 890. 

Tub author has previously found that (l) the higher the 
concentration of nitrogenous substances (peptones) the 
weaker is the fermentatiou ; (2) the higher the concentra¬ 
tion of sugar in the nutrient solution, the stronger is the 
alcoholic fermentation; (3) in solutions which contain 
about 0-5 per cent, of sugar and about double that quantity 
of peptone, hardly any alcoholic fermentation is to be 
observed. In view of Richter’s statements (this Journal, 
1902,1239), the author has repeated the experiments which 
led him to the above conclusions, and he reiterates his 
statement that in solutions rich in nitrogenous substances, 
yeast loses in a high degree the character of a fermenting 
organism, whilst, on the other hand, its reproductive power 
becomes greater, notwithstanding access of air, and other 
experimental conditions remain the same. The influence 


of the concentration of sugar was also examined, and it 
was found that yeast ean assimilate sugar without causing 
alcoholic fermentation. The free access of air is, however, 
not alone sufficient to bring about this state of affairs i it 
is also necessary to have a nutrient solution of suitable 
composition. The author considers that Pasteur’s theory 
of the relations between alcoholic fermentation and oxygen 
must be extended in accordance with tho above facts. 

—A. 8. 

Alroholic Fermentation; Production of Formic Acid 

during -, P. Thomas. Comptes rend., 1903, 136, 

[17], 1015—1016. 

Batman and Kruis In 1891 found formic acid in yoast- 
cultnres some years old, and Khondabachiitu in 1892 dis¬ 
covered it in unfermented grape-musts, and found that it 
increased during fermentation, but attributed this to 
defective nourishment of the yeast. Tho author finds tint 
formic acid is produced during tho fermentation of sugar 
solutions by vigorous and well-fed yeasts, provided there 
tic included in tile ycust-food nitrogen in one or other of 
certain forms. Urea, alone or with ammonium bicarbonate, 
is the most active substance in this way, hut uoetatnide and 
its two next homologoes ure also effective. Some acetic 
acid always accompanies tho formic acid, but the pro¬ 
portion of this is not greater with aoetamide than with the 
more stimulating urea. The acetic acid is relatively 
increased, however, if to the acetamido bo added salts of 
ammonium (bicarbonate, sulphate, acetate, succinate, aspir- 
tnte). With different organic ammonium salts the pro¬ 
portion of acetio acid varies. In all cases the amount of 
formic acid produced is increased if calcium carbonate bo 
added to the liquid. As amides and nmmnuiacal salts 
exist in grape-juice and other natural culture media, tho 
existence of formic acid in newly-fermented wines is not 
surprising. Later it lessens in amount, for it is consumed 
by the yeast. The author finds that infusion of malt 
contains formic acid, so that it may bo expected in cultures 
grown in this medium, independently of its formation by 
the yeast.—J. T. 0. 

Barley; Use of Bleaching Powder in the Steep I Voters 

for -. Stuehly. Oosterr. Brauer. u. Hopfenzeit., 

1903, [7], 80 j through Woeh. f. ltrau., 1903,20, [17], 
207. 

Tim author has carried out experiments on the employment 
of bleaching powder in the steep-water for barley, and has 
found that the germinating power of badly germinating 
barley was improved by the use of bleaching powder; a 
barley which showed 12—13 per cent, of non-germinating 
corns in the ordinuty way showing only 7—9 per cent, 
after treatment with bleach. The growth of the barley was 
also more uniform, anil a rootlet development was better. 
The odour of the grain when couched, however, was un¬ 
pleasant, and a penetrating odour was noticed in the mash 
and wort, which latter rau off opalescent, and remained so in 
the fermenting tun. The finished beer also retained an un¬ 
pleasant odour of bleach, and a harsh flavour which would 
entirely spoil it for sale. The use of bleaching powder for 
steeping is therefore not recommended.—J. 1?. U. 

Hops; Relations existing between the Aroma and the 

Chemical Composition of -, and the Importance of 

Testing the Aroma. C. Beokenhaupt. Woeh. f. Brau., 
1903, 20, [18], 220—222, and [19], 234—235. 

It is pointed out that the aroma of hops is just as liable 
to local and climatic variations as the chemical com¬ 
position, on which the aroma must depend. It is necessary 
that the characteristic properties of specific varieties should 
be determined, and that theso properties should be de¬ 
veloped in a sufficiently high degree in order that the 
sample should be admitted us a high-class product of the 
particular district. 

In studying the variations in aroma, as dependent on 
variations in the chemical composition, the author sprinkled 
hops with solutions of various Halts, and determined the 
changes in aroma and colour after drying. Sample* of 
fresh hops were employed, one being a Saaz hop of fin* 
aroma and the other an Alost bop of inferior aroma. 
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After experiments with potassium chloride, sulphate and. 
carbonate, ferrous sulphate, ferrous hydroxide, sulphuric 
Wid, and phosphoric acid, it was found that similar experi¬ 
ments with old hops gave analogous results, but in the 
case of phosphoric acid the intermediate changes of aroma 
did not take place, and the hops acquired the vinous aroma 
immediately. The same was the case when malic acid was 
employed. 

It would appear that the evolution and alterations of the 
aroma of hops in the natural state are connected with the 
chemical composition of the plant, and more especially 
with the relative proportions of the potash and phosphoric 
aoid. It is suggested that by si study of the aroma and of 
the reactions by which changes may be effected, some 
classification might be arrived at, and the question of the 
valuation of hops might be placed on a more scientific basis. 

—J.F.B. 

Wort; Influence of Length of Acrospire and Nature 

of Grist on the Composition of the -. K. Jalowetz 

and G. Kwald. Allgcm. Zeits. f. Bierbrau., 1903, 73— 
77 ; Zeits. ges. Brauw., 1903, 20, [13], 208—209. 

Influence of Steeliness. —The fluctuations in moisture 
content are accidental, and influenced by the classification 
with the diaphanoscope. Mealy corns yield the largest 
extract and steely ones the least, whether the grist he 
coarse or fine, the limits of difference between coarRe and 
fine grist being 1 ■ 1 per cent, in the case of friable malt 
and 4 per cent, in steely malt. Other points of superiority 
in friable malt are higher cupric reducing power, increased 
rapidity of saccharification, (dearer and lighter coloured 
wort. The dextrin content increases with the stceliness. 

Influence of Length of Acrospire. —The effect on the 
yield of extract is not great, but the percentage of dextrin 
increases with the length of the blade until the latter 
exceeds that of the corn, whereafter an increase in maltose 
recurs ; hence forcing the blade may result in beer with 
very high attenuation. 

Influence of Size of Corns. —The yield of extract in- ! 
creases with the size, the difference between that furnished 
by the largest and smallest corns being 1 • 6 per cent., or 
even 3 • 2 per cent, when coarse grist is used. In special 
eases the percentage of dextriu also increases with the 
size of the corns. 

Influence of the Nature of the Grist. —The kernel of the 
malt gives 90- 5 per cent, of extract, but only a small 
quantity is yielded by the grains. The percentage of 
dextrin in the two extracts is approximately the same, and 
therefore the authors are of opinion that, so far at least 
as the carbohydrates are concerned, the objections urged 
against the utilisation of extract from the grains are without 
foundation.—C. fS. 

Wines; Employment of Carbon Dioxide fur the Treatment 

and Drawing-off of -. A. dal. Fiaz. Allgem. Wein- 

Zeit., 1903 [3]; through Woch. f. Brau., 1903, 20, 
[17], 215. 

Commenting on the increasing popularity of highly gassed 
beers, the author expresses the opinion that the value of 
carbon dioxide has not been sufficiently appreciated in 
the wine industry. An excess of carbon dioxide in wine 
not only makes it fresher, sweeter, and more aromatic, hut 
imparts to it a strength beyond that due to the alcohol 
present. For this reason wine drawn straight from the 
lager cask in a cold cellar always has a superior k valuc 
to wine which bos lost its natural gas by transport and 
other treatments. The author further deals with the 
favourable influence of carbon dioxide on the keeping 
qualities of wine. It is recommended that wine should bo 
drawn off from cask under a pressure of carbon dioxide in 
a similar manner to draught beer. The Moselle wines, in 
the treatment of which carbon dioxide is employed, are in¬ 
creasing in popularity. An extension of the use of carbon 
dioxide in racking, bottling, and serving of wine on 
draught is advocated. The presence of carbon dioxide 
protects the wine ii^ half-empty cask from the attacks of 
mpulds and acetitying organisms in the . air, and the 
objectionable practice of sulphuring can be dispensed with. 


Yeast, Brewers’ Grains, Hops, and Starch; Determination 

of Moisture in -. J. F. Hoffman and J.' H. Schulze. 

XXIII., page 655. 

Yeast Extracts. H. Zellner. XVIII. A., page 645. 

Saccharin; Detection of -, in Beer, Wine, fte. 

C. Boucher and F. de Bonngne. XXIII., page 653. 

Methyl Alcohol in Absinthe ; Detection of -. Sangle- 

Ferriere and Cuiiiasso. XXIII., page 653. 

Aldehydes ; General Reaction for - [Detection of Alde¬ 

hyde in Spirit}. E. Bicgler. XXIII., page 653. 


English Patents. 

Malt ; Manufacture of -W. P. Thompson, London. 

From Muschinenftibr. vorm. Gebriider Seek, Dresden, and 
H. Kruscmark, l'laucn, Germany. Eng. Pat. 13,767, 
June 17, 1902. 

Malt is first shredded by passing through a pair of fluted 
rollers ; the husks ore then separated and freed from flour 
and grist by passing over a screening device ; the husks and 
grist are subsequently milled separately in any suitable 
manner, and finally mixed together in the original pro¬ 
portions. In this way it is possible to obtain a perfectly 
reduced malt grist without excessively crushing the husks 
and thereby lowering their filtering value.—J. F. B. 

Brewing ; Impts. in -. G. G. M. Ilardingbam, London, 

From H. Johnson, Brussels. Eng. Fat. 11,100, May 14, 
1902. 

Fulveiiised raw grain is heated in a converter, and the 
resulting mash is removed by means of steam- or air- 
pressure into a separate vessel. A previously prepared 
malt mash is then introduced into the converter, and the 
original grain mash, now partially cooled, is returned to the 
converter and mixed with the malt mash. The mixture is 
heated to 80° C. lor a short time, cooled to 68" or 69° C., 
and saccharified at that temperature by a portion of malt 
extract previously withdrawn during the preparation of the 
malt mash. When the conversion is complete, the mash 
is run off to a filter-press, in which it is filtered and washed. 

— J. F. B. 

Tanks for Cooling Liquid [Wort, Becr,$e.]. II. Hunt, 
London. Eng. Fat. 4248, Feb. 23, 1903. 

The sides and bottoms of the tanks are formed with 
bulges or pockets, which permit the expansion and con¬ 
traction duo to the variations in temperature to which the 
tanks are subjected, and thus obviate to a great extent the 
risk of the plates buckling and cracking. The pockets 
serve also to assist in the collection Of any sludge or 
deposit from the liquid.—K. A. 

French 1’atent. 

Beer Wort possessing any desired Degree of Fermentability ; 

Freparation of - . A. Eckardt. FT. Fat. 324,711, 

Sept. 24, 1902. 

Malt is mashed and the clear main wort is run off \ the 
residual grains are then treated with water in presence of a 
basic substance, such as an alkali or alkaline earth, or their 
carbonates ; the mixture is heated for a longer or shorter 
time in order to complete the extraction, atter which an 
acid is added to precipitate albuminoids, the quantity,of the 
acid being regulated so as to leave a portion of the alkali 
still in combination as lactate. The extract so obtained is 
mixed with the main wort, and maintained at a suitable 
temperature for sacobarifioation. It is stated that the 
greater the proportion of base in combination with mineral 
acids, tbo greater is the fermentability, whilst the reverse is, 
the case when the proportion of base in organic combination 
is increased. If desired, lactates may be added as each, 
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ITCH-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Honey ; Analysis of Congo -. E. Carpiaux. Bull. 

Assoc. Beige do Chim., 1903, 17 , [1], 32—35. 

A sample of Congo honey—blackish in colour, of disagree¬ 
able ttarour, and contaminated with numerous impurities— 
was examined by the author in accordance with the method 
recommended by Gregoire (Kjeldahl method ; thiR Journal, 
1902, S75), and gave the following composition:—Moisture, 
24 ■ 04 per cent.; fructose, 33 • 86 per cent, j gluoose, 3 !• 47 
per cent.; saccharose, 1* 58 per cent.; wax, 2-27 per cent. ; 
insoluble matter, I - 4C per cent.; ash, 0-58 per cent.; 
soluble nitrogenous constituents (expressed as albumin), 
0*61 per cent.; and lactic acid, O'44 percent.—C. S. 

flutter; Composition of Process-, or Renovated -. 

C. A. Crampton. J. Amcr. Olietn. Soc., 1903, 25, [4], 

358—366. 

The process of renovating rancid or mouldy butter generally 
consists ill melting ami settling it, drawing off the curd and 
Halt water from beneath the layer of oil, or sometimes by 
passing the whole through a separator. The fat is then 
aerated by means of an air blast, sometimes in a bath of 
wartn water. The fat is finally emulsified with fresh milk 
which has been inoculated with a bacterial culture after 
improved creamery methods, and the whole is chilled, 
granulated, and churned. Analyses of samples (75) of 
butter thus prepared, showed that tha process had little 
influence on the usual analytical constants of the fat, 
probably because low temperatures are maintained during 
the aeration.—\V. 1*. S. 

Yeast Extracts. H. Zellner. Zcits. Hyg., 42, 4i!l—466. 

Client. Ccntr., 1903,1, [17], 984. 

Yeast extracts under the names of “Kiris,” “O vu a,” and 
“ Wuk ” have appeared on the market as substitutes for 
meat extracts, rue three preparations named aro obtained 
from beer yeast. In the preparation of “Ovtis,” the yeast 
is steamed and the fluid mass obtained, concentrated in vacuo, 
till it is of the required consistence. “ Ovus ” bus a faint 
odour, dissolves in cold water to a turbid liquid, reacts 
faintly acid, and has a strong saline taste. “ Wuk ” is 
obtained from beer yeast suspended in an equal volume of 
water at 60°—70° C.; it occurs as a light brown extract, 
having a faint odour. “ Siris ” is obtained by the action of 
ether on yeast. and concentration of the extract obtained. 
Frescoing obtained the following results by an analysis of 
“ Siris ” :—Water, 29'54 per cent.; ash, 17 ■ 29 ; nitrogenous 
organic substances, 49 5 (ammonia, 0-3 ; albumoses,0• 84 ; 
substances precipitated by cupric hydroxide, 5'74; and 
nitrogenous extract substances, 42• f>); gum, 8-65; sub¬ 
stances extracted by ether, 0-07 pericent. 

According to the author, yeast extracts can satisfactorily 
replace meat extracts so far as flavour and odour are 
concerned, but they do not contain the valuable extractive 
matters and stimulants—“ the meat bases and meat salts” 
—of genuine meat extracts. 

For the determination of nuclein in the extracts, 10 grins, 
are dissolved in 100 grins, of water, dilute hydrochloric acid 
is added gradually, and, after standing for several hours, tho 
precipitate is filtered off. The latter is washed in succession 
with water acidulated with hydrochloric acid, pure water, 
hot alcohol, and boiling ether. It is then fused with sodium 
carbonate and potassium nitrate, and the amount of phos¬ 
phoric aeid in the melt determined.—A. 8. 

Nitrogen in Proteid Bodies. T. B. Osborne and F. Harris. 

XXIII., page 655. 

English Patent. 

Albumins Manufacture of -. A. Jolles, Vienna. 

Eng. Pat. 10,962, May 18, 1909. 

See U.S. Pat. 707,423, Aug. 19, 1909; thl* Journal, 1902, 
1191—R.UJ. 


United States Patent, 

Butter i Process of Refining and Preserving — Sooi$tfi 
Franyaise pour la Conservation des Bourns, Boulogne.. 
U.S. Pat. 726,065, April 21, 1903. 

The two prooesses described in this specification oonsilt iu 
(1) melting the butter nearly instantaneously at a tempe¬ 
rature of about 35” C., and in a vacuum of alxmt 70 CM, 
of mercury, aud then treating the molten butter with 
sterilised water under the same vacuum, for the removal 
therefrom of the solid and liquid impurities, the time occu¬ 
pied in melting the butter not exceeding one minute, whereby 
loss of natural aroma of the butter is avoided; (2) first 
forming an emulsion of tho purified molten butter with 
I sterilised water in vacuo, and then submitting tho mixture, 

; wliilo in a liquid state, to the action of a refrigerating agent. 

i —T. If. P. 

j French Patents. 

Butter ; Process and Apparatus for the Determination of 

Water in --. M. Vogtherr. Fr. Pat. 324,745, Sept. 

26,1902. Will., page 656. 

Milk; J’roccss for tlsr Desiccation and Preservation 

of -. J. 11. llutmukcr. Fr. Pat. 324,913, Oot. 2, 

1902. 

Milk, either whole or slummed, is rapidly dried at a 
temperature of about 115 ’ on heated rollers or otherwise, 
and then powdered. 

A small quantity of calcium sodium citrate mid alkali 
hvpoehlorito may be added to the milk before evaporating. 

—W. 1*. S. 

| Pood-cake and other Foodstuffs containing Casein; 

I Manufacture, of -. J. It. llatmaker. Fr. Pat. 

321,942, Get. 3, 1902. 

| A sthong solution of casein in. a weak solution of sodium 
j bicarbonate or other convenient alkali, is incorporated with 
j tho foodstuff, which is then pressed into cakes.—K. L. J. 

(.8.)—SANITATION; WATER PURIFICATION. 

I Cyanide Poisoning ; Interim Report of the Committee of 
the Chem., Metall. and Mining Soc. of South Africa 

upon -. J. Chem., Metall. and Milling Soc. of South 

| Africa, 1903, 3, [H], 178 -179. 

j The cyanide process is, per se, healthy, tho number of fatal 
[ coses in the Transvaal being very small, and, with one 
j exception, all duo to personal carelessness or pure accident 
The most important complaints are cyanide eczema and 
“ gassing ” due to the hydrocyanic aeid gas and arseniuretted 
hydrogen given off at ttie zinc-dissolving tanks. 

As those deaths from cyanide poisoning have been all 
due to careless drinking of cyanide solution) in mistake 
for water, all testing rooms and assay office) must be 
provided with a proper Bupply of good drinking water 
distinctly labelled as such. Cyanide eczema being entirely 
due to the handling of zino shavings wetted with cyanide 
solution, this latter should be replaced by water before 
the shaviugs are handled. “ Gassing " being due to the 
inhalation of the hydrocyanic acid gas and arseniuretted 
hydrogen evolved at the dissolving vats, the Committee 
recommends that in addition to proper ventilation the 
vats should be hooded so as to cairy the gases Into the 
open air, and that some mechanics! form of agitation be 
adopted to supersede stirring by hand.—II. F. C. G. 

Carbon Monoxide in Air; Determination of Small 
Quantities of —. Spitta. XXIII., page 652. 

Carbonic Oxide and Carbon Dioxide in Vitiated 

Atmospheres; Determination of -. F. Jean. XXIII., 

page 652. 

English Patents. 

Garbage [for Oil ] ; Apparatus for Treating——. C. S. 
Wheelwright, Bristol, R.I., and J. T. Fiske, l’ascoag, 
R.I., U.S.A. Kng. Pat. 2561, Feb. 8, 1903. 

See U.S. Pat. 709,886, 1902; this Journal, 1902, 1285,. - 

-W.P.& , 
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Liquids upon Filter Bede; Apparatus for the Distribution 
of ——. F. P. Candy, Bedhil), Surrey. Eng. Pat. 
9179, April 21, 1902. 

Moving sprinklers or distributors for sprinkling sevage 
upon bacteria beds, are supported wholly or partially upon 
floats, instead of upon bearings, and the device is propelled 
by the motion of the sewage, itself, either through the 
agency of a water-wheel or by utilising the recoil of the 
jets of sewage issuing from the distributor under pressure. 

—L. A. 

(C.)—DISINFECTANTS. 

French Patents. 

Noxious Animals and Plants ; Process for the Destruction 
of —— . G. de Istvanili and L. Viisony. Fr. Put. 
324,305, Sept. 9, 1902. 

Claim is made for a process of destroying noxious plants 
and animals (phylloxera, fungi, moulds, itc.), which consists 
in treating (by spraying, steeping, the.) the plants or other 
objects with solutions of acid sulphates (acid sulphate of 
calcium or mignesium) of suitable dilution.—A. S. ( 


or dry state j it is then treated in a kneading machine to 
further reduce it, but not to divide the fibres entirely. The 
paper is then subjected to the action of a soap solution in a 
washing machine, drained by the aid of suction suddenly 
applied, whilst the pulp is on a wire gauze, to remove the 
printer’s ink and most of the soap, again kneaded and 
washed, and rinsed in a solution containing less soap, and 
finally rinsed in clear water. The Boap employed may be 
of a soft nature and manufactured from “ olein ” or Japan 
fish oil j the used soap may be recovered by the process 
described in Eng. Pat. 13,255 of 1900 ; this Journal, 1901, 
926.—J. F. B. 

Drying Machines [/or Paper]. M. Bossow. F.ng. Pat. 
8856, April 16, 1902. X., page 618. 

Cellulose and Materials Containing Cellulose ; Process 

for Aceti/lising -I,. Lederer, Sulzbuch, Bavaria. 

Eng. Pat. 11,164, May 15, 1902. 

See Fr. Pat. 320.S85 of 1902 ; this Journal, 1903, 160. 

—T. F. B. 


Soap; Antiseptic and Antiparasitic -. H. Schowalter. Petroleum or Mineral Oil Distillates ; Manufacture of 

Fr. Pat. 324,870, Sept. 30, 1902. XII., page 610. Nitro Products from -. L. Edeleanu and G. A. 

■ Filiti. Eng. l’at. 9116, 1902. III., page 621. » 

XIX.-PAPER. PASTEBOARD, Etc. 

Cellulose ; Soluble -. L. Vignon. Comptes rend., .. . 

1(1A n a run oco a* 7 n Cellulose fibre: Method of Cookinq -. If. hi. Lrore, 

1903,130, [16], 969-970. Assignor to S. 1). Warren and Co., Boston, Mass. U.S. 

On dissolving oxyccllulose (prepared by the action of p at . 725,071, April 14, 1U03. 
potassium chlorate and hydrochloric acid ou cellulose) in ’ 

caustic potash solution (30’ B.), the temperature rises, and ls ,h V P rocess . ? f P. rc P“" n 8 cellulose by boding the raw 

a yellowish viscous solution is obtained, a few lumps sepa- ' na,ena ! 8 couhmnng it with caustic alkali liquor the boiling 

rating out ou standing, which proved to be cellulose ll< l llor ,s constantly withdrawn from the boiler into an 

(60 per cent, of the oxyocltuloso used). The solution, after Hccessory apparatus, in which it is agitated with slaked 

filtration under pressure, was added, drop by drop, to a , .‘ me > flltCTed ' and returned to the boiler, thus maintaining 

strongly cooled solution of hydrochloric acid. An almost its strength. J.i.B. 

white precipitate separated. The quantity was about 10 per . 

cent, of the oxycellulose used. Analysis showed its per- Fibre; Apparatus for Manufacturing —. F. h. Gore. 

centage composition to be identical with that of cellulose. Assignor to S. 1). Warren and Co., Boston, Mass. U.S. 

but its heat of formation and its ability to form furfural Pat. 725,072, April 14, 1903. 

distinguished it from cellulose. The product is soluble in The apparatus for conducting the process of boiling 
boiling water to the extent of about O'4 grm. per litre, and cellulosic rinv materials described in the previous abstract 

is insoluble in alcohol, ether, and other organic solvents. consists of a digester, au accessory decarbonating vessel in 

Canstic potash or soda dissolves it, forming a yellow liquid, communication with the digester, an agitator in the 

which is reprecipitated by the chlorides of the alkali causticising vessel, filters supported on brackets therein, 

and alkaline earth metals. It is partially soluble in communications between the filters and the digester, and 

hydrochloric acid, and completely so in nitric acid, nitrous means for circulating the liquor through the digester and 

fames being evolved on boiling. Sulphuric acid carbonises decarbonating vessel.—J. F. B. 

it when hot, sulphur dioxide being evolved. It will reduce 

Febltng’s solution and tint,Setoffs reagont a rose colour. Sulphite Lyes ; Process of Utilising -. V. Drewsen 

T. l.B. au( j j, Dorenfeldt. U.S. Fat. 726,036, April 21, 

English Patents. 1903 . VII., page 027. 

Pulp; Reducing Fibrous Vegetable Materials to ——. 

JHk H. Lake, London. From C. T. Lee, Boston, Mass., Composition of Matter [ Cork Substitute ]. E. P. Smith, 
U.S.A. Eng. l'at. 7774, April 2, 1902. Assignor to M. L. Morrison and G. Schindler, all of 

Absobbent, fibrous, vegetable materials, such as bagasse, jnm 01 ’' 1 ^ ^ ^ atS ' ncd f- 6 .?? 6 . April 

i.e., the crushed stalks or waste of sugar cane or sorghum, * 

waste flax and jute, corn-stalks, &c., after being thoroughly See Eng. Pat. 25,324 of 1902 ; this Journal, 1903, 569. 
moistened with water, are treated with chlorine gas for —T. F. B. 

1 hour. They are then washed with water to remove French Patents. 

the soluble “ chlorine compound of the intercellular matter 

of the material ” and the hydrochloric acid, which are Cellulose Esters ; Manufacture of -. A. D. Little 

formed, along with the excess of chlorine. The whole of W. 11. Walker, and H.S. Mark. Fr. Put. 324,862, Sept. 30, 

the fibrous material thus treated, it is stated, is resolved 1902. 

into its ultimate fibres and a palp of excellent quality is gj . E u s _ Pftt 709)92 2 , this Journal, 1902, 1345. 

produced, while the pith of the material, if present, forms a _j jg, jj 

gelatinous matter, which does not interfere with the laying 

Of the fibre, in making paper, for example, and improves Celluloid [Imitation Pearl] ; Manufacture of —. 
the quality of the resulting pulp.—E. B. Cie. Franqaise du Celluloid. Fr. Pat. 324,894, Oct. 2, 

'Waste Paper j Process for Preparation and Cleansing of 190... 

__ „ ne f Production of Paper Pulp therefrom. The transparent, iridescent celluloid, as at present 

Knopf Patent Paper Pulp Syndicate, London. From prepared, is made to have a greater resemblance to real 

A. 8. Knopf, Hamburg, Germany. Eng. Pat. 13,269, pearl by inserting between two sheets of the transparent 

June 11 1902 ■ iridescent material a sheet of opaque white celluloid, and 

Waste paper, such' as old newspapers, is sorted and then welding the sheets together by heat and pressure, 

subjected to a tearing or beating operation either in a moist - 






XX.—PINE CHEMICALS. ALKALOIDS. ! 
ESSENCES, AND EXTRACTS. 

t-Camphene j A High-Rotating - J. Schindelmetser. 

J. rum. phys.-chem. Ges., 35 . 75—76. Chem. Centr., 
1903,1, [14], 835. 

I-'rom the essential oil of the Siberian silver fir (Abies 
tibirica) the author has obtained a fraction, distilling at 
16(»°—165° C., which has an optical rotation, [a]„ ~ 
-60-45°. On refrigeration, a crystalline /-campbene is 
obtained of m. pt. 40° C. t b. pt. ISO 3 160“ G.; and 

r a i a _ 94-61“. The hydrocarbon is very volatile, as 

also i« its hydrochloride, which melts at 150 C.; it does J 
not give a crystalline compound with nitrosyl chloride. 
The portion which remains liquid on refrigeration is 
/-pinene, which, owing to the presence of /-campbene, has 
an optical rotation, [«]„ - - 56-10°; it gives with 

nitrosvl chloride, a solid compound melting at 106 C. The 

/-eampheue described, is evidently identical with the high- 
rotating “ /-pinene ” obtained by Zelinski anil A lex and ruff 
(.f. russ. phys.-chem Ges., 34 , 848) from the l pinene of f 
Russian turpentino oil by oxidation in Btages, by means 
of permanganate. Goluboff (J. russ. phys.-chem. Ges., 
20 177) has previously isolated' a / campbene melting at 
30°’C., and boiling at 159“ C. from the oil of Abies .tibirica. 


Cade Oil (Empyreumutic Oil of Juniperus Oxgcedms ) i 

Characters of -. 1’. Kanffeiseo. Repertoire da 

Pharra., 1903, 15, [4], 151. 

Tece cade oil, obtained by the destructive distillation of 
juniper wood, is largely adulterated with, or substituted by, 
the so-oalled “ veterinary cade oil,” which is, in fast, 
nothing but tar oils from either wood- or coal-tar. 

True cade oil has the following characters : —Sp. gr., 
0-976; acidity, in terms of acetic acid, u 99 per oent. It 
is not completely soluble in 90 per cent, alcohol. It contains 
neither furfural nor catechol (pyrocatceliin). Tar oil or 
false cade oil has the sp. gr. 1 "048 ; acidity, as acetic acid, 
6-61 per ceut. It is completely soluble in 90 per eent. 
alcohol, and contains both furfural and catechol. 

Furfural is readily detected in the aqueous washing from 
the suspected oil by udding a few drops of aniline. The 
mixture, in the case of pure cade oil, is at first colourless, 
and on agitation and addition of acid assumes a bright 
mahogany colour. In the presence of furfural from tar 
oil, however, an immediate bright red colour is given. 
Catechol may also be detected in the aqueous washing 
by the brown colour react ion given with potassium ohromate 
or bichromate. The aqueous wushiugs of true cade oil give 
no such colour.—.1. O. 11. 

Amber Oil. SchimmiTs Report, April 1903, 12. 
There aro marked differences between geuuine amber oil 


Hypnotics; New - . Fischer and Alering, l’harm. 

Zeit.,1903, 225. Chem. and Druggist, 190.1, 62, [1212], 
620. 

The authors find that the alkyl substituted acetyl and 
malonyl ureas possess very powerful hypnotic properties. 
The di-ethyl and di-propyl derivatives are the most effi¬ 
cacious, the ethyl-methyl compound having but a slight 
action, and the "di-methyl derivative practically no effect. 
Di-ethyl-aeetyl-uren has the constitution (G S H : ,) 2 : f'll .CO. 
NIf.CO.NHj. A typical compound of this cIbhb is 
veronal, a crystalline substance soluble in water, with a 
slightly bitter taste, anil melting at 191 C.—A. S. 

Morphine ; Decomposition of Iodic Acid by -, in Acid 

Solution. N. A. Orlow. Farinaz. J., 1902, 41 , 79. 
Zcits. ITnters. Nalir.- u. Genussm., 1903, 6, [9], 113. 

The well-known qualitative test for morphine by means of 
iodic acid cannot be used for the quantitative determination 
of the alkaloid, since the reaction is irregular, and is 
influenced by the amount of acid present, the temperature, 
and duration of action. Concentrated solutions of mor¬ 
phine cause immediate reduction, with the separation of 
iodine, whilst ifi the case of weak solutions reduction takes 
place aftor loDg standing, but is accelerated by the addition 
of sulphuric acid, and still more by heating the liquid. 
Tho separated iodine appears to combine partially with the 
alkaloid.—C. A. M. 


and tho commercial article, lioth the oils are soluble in 
4—4 4 5 volumes of 90 percent, alcohol, but tho specific 
gravity and ester value of the commercial oil are lower 
than those of the pure oil. The saponification value varies 
between 2-1 and 12 7 in tho ease of commercial oils, and 
from 5-1 to 6-5 with pure oils. The greatest difference, 
however, is shown in the optical rotation, which, with the 
genuine oil, varies from + 22“ 30' to + 26°, whereas with 
commercial oils it ranges from 3“ 4'to 12° 55', whilst in 
one case it was — 1“ 53'.—A. S. 

Oils of the Manardie. .1. \Y r . lirandel and J. J. Beck. 
Pharra. ltcv., 1903, 109. Chem. and Druggist, 1903, 
62, [1212], 620. 

Otr. of Monanla didymn (yield, 14 c.c from 100 lb.) has 
a sp. gr. 0-902 and an optical rotation of — 10°. It does 
not contain carvacnd or thymol. The oil distilled from the 
corolla of Mvnarda fistulosa has a sp. gr. 0-958, and 
contains cnrvmcrol, thymoquinoue, and thymoliydroquinone. 
The oil from the leaves of the same plant has a sp.gr. 
0-924 and an optical rotation of — 0“ 9'. The oxidation 
products of carvucrol which occur in the corolla oil do not 
appear to be present in the oil from the leaves.—A. S. 

Angelic and Tiylic Acids ; Preparation of . , from 

Roman Camomile Oil. E. E. Blaise. Bull. Soc. Chlm., 
190.3, 29 , [8], 327—331. 


Apomorphinc . R. Rschorr. lier., 1902, 36 , 4377. 
Contiiaht to the views held up to the present, to the effect 
that of the two oxygen atoms of upomorphtue one has a 
hydroxyl function aud the other an ethereal, the author 
shows that both oxygen atoms are present in phenol-hydroxyl 
groups, and that apomorphine is derived from a phenan- 
threne nucleus.—A. S. 

Lavender Oil. Schimmel’s Report, April 1903. 
From French lavender oil a ketone possessing a pleasant 
odour has been isolated. It boils at 159“—160° C., has a 
ap. gr. 0-8445, and the composition C 8 H 1# 0. Its semicar- 
bazone melts at 116°—117° C.—A. S. 

Citronella Oil. C. P. Hayley and Co. Chem. and Druggist, 
1903, 62, [1212], 630. 

It is stated that citronella oil containing as mnch as 
15 per cent, of petroleum will pass Sehtmmel’s test. The 
writers disagree with the statement of Parry and Bennett 
{this Journal, 1903, 163, 439) that resin spirit is used as an 
adulterant, and express the opinion that the adulterant used 
is Russian kerosene, which can he easily and cheaply 
obtained by the natives who prepare the oil.— -A. S. 


On, of Roman camomile was saponified by potash and 
methyl alcohol. After distilling off the methyl alcohol in 
vacuo, the mass was extracted with water, the aqueous solu¬ 
tion exhausted with ether, and the ethereal solution treated 
with sulphuric acid. 'Die fatty acids ao obtained, on extrac¬ 
tion with ether, yielded angelic acid. From 500 grms. of 
the Roman Camomile oil wore obtained 180 grms. of crude 
I acids, which yielded 90 grms. of angelic acid and 25 grms. 

| of isobutyric acid. Iu the neutral portions were found 
30 grms. of normal butyl alcohol, 25 grms. of isoamyl 
alcohol, 80 grins, of active hexyl alcohol, and 33 grms. of 
methol. Besides these, there was observed a small quantity 
of a white insoluble powder, containing approximately 
77-4 per cent, of carbon and 3-8 per cent, of hydrogen. 

Tiglic acid was prepared from a-metbyl-fl-hydroxy-butyric 
ester by the action of phosphorus pentacblorqje. The 
product is a mixture of the esteis of tiglic and a-metbyl- 
0-chlorobnlyric acid ; but on saponifying, the latter acid is 
converted into tiglic acid. The yield was about 75 per oent. 
of the theoretical. Angelic acid was also formed, but only in 
very small quantity. Both angelic and tiglic acids were 
esterified with ease by heating for six hours on the water- 
bath with 1-5 times the theoretical amount of alcohol, to 
which was added 15 per cent, of sulphuric acid.— J. T. D« 
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Cod-Liver Oil. Wij«. Pharm. Centr., 1903, 102. 
Chem. and Druggist, 1903, 82, [1218], 620. 

The author finds, from the examination of a number of 
samples, that the iodine-absorption value rises as the specific 
gravity of the oil increases. The following results were 
obtained:— 


Specific Gravity. 

Iodine Value (Mean). 

0*9200—(V 1)204 

154*5 

0*9215-0*9210 

105-2 

0*9220-0*9224 

107-9 

0*9225—O'9229 

171*8 

0*92*0-0*928* 

172-0 

0*9235--0*9289 

174-4 

0*9240- 0*924* 

170-4 

0*0240-0 *9249 

177*6 

—A. S. 


Alain-Content of Various Kinds of Aloes. K. Leger. 
J. Pharm. Chim., 1903, [6], 15, 319 ; through Pharm. 
Centr., 1903,44, [17], 243. 

Cape Aloes contains (i per cent, of barbaloin, without any 
iso-barbaloin. 

Barbados Aloes of English commerce, gives 5 per cent, 
of alo'in, with a very little iso-barbaloiu. Jiarbados aloes 
of French commerce, however, contains much more of the 
latter, und is appareutly derived from a different botauical 
source. 

Curasao Aloes contains 10 per cent, of aloins composed 
of equal parts of barbaloin and iso-barbaloiu. 

Socotrine Aloes yields 4 per cent, of uloin, which consists 
of barbaloin with very little iso-barbaloiu. 

Natal Aloes contains neither barbaloin nor iso-barbalo'in, 
but nataloin and homo-nataloln.—J. O. B. 

Vanillin; Formation of -. Lccomte. J. de l’harm., 

1903, 341. Chem. und Druggist, 1903, 02, [1213], 605. 

The author states that vanilla beans contain both a hydro¬ 
lysing ferment and an oxidising one. The formation of 
vaniliin is probably effected in two stages. The coniferin 
is first decomposed by the hydrolysing ferment into couiferyl 
alcohol and glucose, and the conifery 1 alcohol is subsequently 
converted into vanillin by the notion of the oxydase.—A. S. 

Salicin in Willow Bark ; Note on the Location of -. 

D. ltrown. Pharm. J., 1903, 70, [1713], 588. 

A specimen of willow bark, collected about the end of 1901, 
was air-dried, and was found to consist of three well-defined 
layers : a very thin inner one, A, of a deep yellow colour; 
a middle one, B, considerably thicker than A, and almost 
white; and an outer one, C, very much thicker than the 
two others, and of a dirty grey colour. The whole bark 
contained 5 - 8 per cent, of suliein. The inner bark, A, 
contained 11'3 per cent, of salicin; the middle bark, B, 
8'0 per cent.; and the outer bark, C, 2 5 per oent. 
Samples of bark taken from the same tree in the spring of 
1893, and. in the autumn of 1894, were found to contain 
the following quantities of salicin ;—Spring, 1893, 7'38 per 
eent.; autumn, 1894, 6'66 per cent.—A. S. 

Peroxides in Ether ,- Detection of - — -. A. Jorrissen. 

‘ XXIII., page 653. 

Iodoform ; Electrolytic Preparation of -. from Acetone. 

H. Abbott. XI. A., pnge 636, 

urNaphthol in 9-Naphthol ; Detection of -. Arzberger. 

XXIII., page 653. 

* 

Pilocarpine Hydrochloride; Characteristic Reactions 
of, -. H. Helch. . XXIll.„page,654. 

Pilotarpine and Apomarphine ; Notes on the Reactions 
'' of- -. A^'angerin. ' XXIII., page654. 

, Pilocarpine; Helchls Test fir —~. Reactions of 
‘ Apbmorphine. A. Wangertn; XXIII., page 654. 


Apomarphine) Characteristic Reaction of > 
A. Wangerin. XXIII., page 654. 

Narcotine and Codfine; Determination of - in Opium. 

P. van der Wielen. XXIII., page 656. 

Hydrastininc ; A Reaction of -- A.Jorissen. 

XXIII., page 654. 

Eugenol; Determination of ——. Schimmel's Beport. 
XXIII., page 656. 


English Patents. 


Ketones; Manufacture of -. L. Wenghbffer, Berlin. 

Eng. Pat. 9936, April 30, 1902. 

See Fr. Pat. 320,519 of 1902 ; this Journal, 1903, 44. 

—T. F. B. 


Theophylline; Manufacture of -, and of an Inter¬ 

mediate Product. G. W. Johnson, London. From 
C. F. Boehringer und Soeline, Waldhof. Eng. Pat. 
5901. March 13, 1903. 

7'-S-DiciiLonocAFFEiNE, having the structural formula— 


CH 3 - N - CO 

I I y CH,.C1 
CO C - N ( 

i ii V’.ci 


CH, - N - C - X* 


is prepared by heating dry chlorocaffeiae (23 grms.) with 
phosphorus oxychloride (100 c.c.) containing chlorine 
(9 grms.) in solution, to 100° C. in a closed vessel for 
about nine hoars. On distilling off the phosphorus oxy¬ 
chloride ik vacuo, 7'-8-dichlorocaffeine is obtained. It is 
purified by recrystullisation from methyl alcohol, and 
forms long needles of in. pt. 145“ C. 

On boiliug this product with water, formaldehyde is 
separated together with hydrochloric acid, 8-chlorotheo- 
phylline being produced. 

This hitter body can be prepared direct from 8-ehloro- 
caffeine by passing excess of chlorine into 45 grms. of 
8-eklorocaffeine, suspended in 400 c.c. of nitrobenzene, at 
a temperature of 50° C. 

The greater part of the nitrobenzene is distilled off in 
vacuo, and the remainder is removed by means of steam; 
the residue is further treated with steam till only a slight 
odour of formaldehyde remains. The solution is now 
filtered, and the filtrate evaporated to dryness. The 
8-chlorotheophyliine is extracted from the residue by 
means of aqueous ammonia, and is precipitated from the- 
ammoniacal solution by an acid. It can be reduced to 
theophylline in auy suitable way.—T. F. B. 


United States Patents. 

Camphene; Process of Making -. K. Stephan, 

Assignor to Chemisehe Fabrik auf Aktieu vorrn. E. 
Sobering, Berlin. U.S. Pat. 725,890, April 21, 1903. 

See Eng. Put. 26,618 of 1301 ; this Journal, 1902, 1553. 

—T. F. B. 

Pincne; Derivative of - , and Process of Producing 

same. N. Thurlow, Niagara Falls, Assignor to the Port- 
chester Chemioal Co., Sew York. U.S. Pat. 726,783, 
April 28, 1903. 

When anhydrous turpentine is heated with anhydrous 
oxalic acid, and the excess of acid removed by washing 
with, water, the product contains dipentene, pinyl oxalate, 
pinjl formate, horneul oxalate, borueol formate, and cam¬ 
phor. The mixture has a sp. gr. of about O ' 902, and a 
boiling point of about 185° C. 

The product is treated with'alkali to aapopify the esters, 
and distilled; the first portions of the distillate contain 
dipentene, and the lat|; jjirts Borneol and camphor, 

——T. F. B, 
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Ethylenediamine Bates; Mercury Salts of -, and 

' Process of Making same. G. Wichmanu and H. Kip- 
penlierg, Assignors to tbo Chemische I‘ abrik auf Actien 
vorra. E. Scherisg, Berlin. U.S. Pat* 736,126, April 21, 
1903. 

See Ene. Pat. 5981 of 1900; tbi* Journal, 1901, *382. 

* —T. F. B. 
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Photographic Films j Process and Apparatus far Pro- 
during Bands of Matter of any hnd, including 
None Fhotographisohe Gesellschaft, Act.-Ges. Fr. Pali 
324,208, Sopt. 6, 1902. 

A 1 'itoCKss for producing strips of film by applying liquid 
or semi-liquid substances to a support, the whole being 
dried or solidified. ^ 


Fuench Patent, 

Acetic Acid i Manufacture of Concentrated - 

A. Behrens, jun. Fr. Pat. 325,013, Oct. 7, 1902. 

See Eng. Pat. 22,096 of 1902 : this Journal, 1903. 110. 

—J. F. il. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

English Patent. 

Development of Photographic Plates in Daylight or Bright 

Artificial Light; Process for the -—. J. \V. F. Scheffer, 

Geneva, and II. J. llocage, Haarlem, Holland. Eng. 
Pat. 3877, Feb. 18, 1903. 

PiiENoi.rnrii.u.ElN is added to the developing solution 
(which must be alkuline) “ for keeping hack the chemi¬ 
cally active rays of the light.” A solution is used which 
contains, “ besides sulphides, bisulphides, carbonates, and 
hydrates of the alkalis; an alkali bromide, yellow prus- 
siate of potash, citric acid, sulphurous acid, and one or 
more developers.*'—X. F. B. 

United States Patent. 

Printing Cliches and High Reliefs; Process of Producing 

- -. J. Schmidting, Vienna. U.S. Pat. <25,870, 

April 21, 1903. 

A sensitive film, on which an actinic impression has been 
formed, is treated with a solution of an electrically non¬ 
conducting silver salt which' will not swell the film. An 
alcoholic solution of silver nitrate is suitable for this 
purpose. The silver salt in the film is converted into a 
conductive salt; in the case of silver nitrate, sulphuretted 
hydrogen is used, forming silver sulphide. The film is now 
swelled by means of water, and eleetro-plated. A cast is 
then taken from the resulting electro-plated film, and from 
this a metallic cast is obtained, which is used for producing 
a printing surface of celluloid.—T. F. B. 


■ Fiiknci! Patents. 


Emulsions ; Process of Mailing Sensitive — ■ — . Elektro- u. 

Photochemische Industrie Ges., Bingen a ltiiein, and 

A. H. Mies, jun. Fr. Put. 324,442, Sept. 13, 1902. 

Alcohol, or any other reagent which will precipitate the 
emulsifier (gelatin, &c.), is employed in such amount that 
the mixture remains in solution at the temperature necessary 
for ripening the emulsion. 

The process maybe carried out as follows:—150 grms. 
of gelatin are caused to swell up in 2| litres of water ; to 
this are added successively 600 c.c. of a solution of 290 
grms. of cadmium bromide in 1,500 c.e. of alcohol, 600 c.o. 
of a solution of 220 grms. of silver nitrate in 300 c.c. of 
water, and 600 c.c. of alcohol, the mixture being stirred well 
during the process. The emulsion is allowed to ripen, and 
cooled rapidly to a temperature of 12°—14° C., with constant 
agitation ; this oauses the silver-bromide-gelatin to separate 
in a fine, heavy, sandy powder, which is obtained quite 
pure by filtering and washing. This ensures an absolutely 
pure emulsion of extremely fine grain.—T. F. B. 


Sensitive Tissues, frc.; Process for Producing _. 

Elektro- u. Photochemische Industrie Ges., Bingen 
p/Rhein, and A. II, Mies, jup. Fr. Pat. 324,461, Sept, 15, 
A902. . * ■ 


to UA Plt. 113,474 of 1902 ; this, Journal, 1902, 1554. 

i'c-.i- .11 V a ■ ~I’.F.B. 


The coating liquid is applied to the film, one end of 
which is wound on a bobbin ; the film then passes over 
rollers leaving a strip exposed for treatment, and then on 
to another bobbin, on which it is wound. This second 
bobbin is furnished with rollers to prevent any two portions 
ot the treated film from coming into contact with one 
another; these rollers are arranged so that they separate from 
the bobbin when the band of film has passed over them. 

The baud of film is drawn .with uniform velocity over the 
space between the bobbins, and, when the whole strip has 
been treated, the direction can bo reversed for a second 
coating. 

rite support is arranged so as to be easily separated from 
the tilm at the end of tho process.—T. F. JJ. 


Films; Apparatus for Obtaining Layers of Uniform 
Thickness for the Preparation of /hunts of Matter or 

-■■ Nette Photogruphischo Gesellschaft, Aut.-Gcs 

Fr. Pat. 324,285, Sept. 6, 1902. 


Tiie device which applies tho emulsion to the support is 
arranged so that it automatically assumes the correct 
position ill relation to the support, which is secured from 
lateral displacement. The feeding device is so Counted us 
to respond to and compensate for all irregularities in the 
surface of the support. 

The emulsion distributor is connected with lateral guides 
regulating tho support, which is mounted on a movable 
frame. Tho support passes between fixed rollers, thus 
being rendered uniform. Friction rollers are also provided 
at its sides, fixed at a distance apart slightly greater than 
the mean width of the support, to allow for auy irregularities 
therein. Tbo bands which fix the support, and carry it to the 
emulsion distributor, are kept in position by bands joining 
them together, so as to prevent an irregular movement of 
the bands with respect to each other.—T. F. B. 


Plates of any Thickness; Distributing Apparatus for 

Producing Layers of Preparation, or _ . Neue 

Photographisehe Gesellschaft, Act.-Ges. Fr. I’at 324 286 
Sept. 6, 1902. ’ ’ 

The apparatus which contains the emulsion to be applied is 
fixed at one extremity of a Jong lever, the other end of 
which is fixed. This lever, with tho distributor, can move 
laterally. 

The apparatus is also supplied with an arrangement of 
non-eylindrical pulleys, or eccentrics, so as to enable the 
distributor to be applied with variable pressures on the 
support, which rests on rollers. The support passes through 
lateral guides fixed to tho distributor, to compensate for 
auy irregularity in tho width of the support.—T. F. B. 

Negatives for Processes involving the Use of Bichromaled 

Gelatin ; Production of -. A. Eeuchter. Fr. l'at 

324,222, May 12, 1902. 

See Ping. Pat. 10,948 of 1302; this Journal, 1902, 1196 

—T. F. li. 

Colour Photographs, and Process of Making the same. 
Mi ley Colour Photograph Co. Fr.' Pal. 324,813, Aue 9 
1902. 6 ’ 

See Eng. Fat. 17,485 of 1902 ; this Journal, 1902, 1411 

—t. y. B. 

Trioxymcthylene in Photography) Use of 
Anon, des Plaques et Pupiers Photographique*. A. 
Lunuire et ses Fils. Fr. Fat. 324,921, Sept. 29, 1902. 

Tab right In claimed of usiog trioxymethylene, either in 
solutions of alkali sulphites or in solid form piixed with 
these Shlpbites— ' ‘ 

(1) as substitute for alkali in photographic developers ; 
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(2) as substitute for slum in preparing combined toning 
and fixing solutions, or fixing solutions for photographic 
prints on paper. 

The following formula is suggested for a developer:— 

Parts. 


Water. 100 

Hydroquinono (quinol). 2 

Mixture containing Sparta or trioxmcthylene 
to 100 parts of anhydrous sulphite. 10 

For a toning and fixing bath (combined) the following 
composition is suggested :— 

Parts. 

Wator. 

Sodium thiosulphate. 250 

Mixture of 1 part of trioxymethylene and 

1 part of anhydrous sodium sulphite. 2 

Load acetate. 2 

Gold chloride. 0 0 


See also this Journal, 1903, 318.—T. F. B. 


XXII—EXPLOSIVES, MATCHES, Etc. 

Nitroglycerins Circumstances attending an Explosion of 
t which occurred in one of the Final Washing 
Houses of the Factory of Nobel’s Explosives Co., Ltd., 
at Ardeer, near Stevenston, Ayrshire, on 1th Oct. 1902. 
By Capt. M. H. Lloyd, H.M. Inspector of Explosives. 

The explosion which forms the subject of this report was 
of a most violent description, somewhat under 4,000 lb. 
of nitroglycerin and 182 lb. of nitroccttou being in the 
house at the time, lly the accident one man lost his life. 
The close similarity between this explosion and that which 
occurred in another washing house at the 6ame factory on 
9th January 1902 is pointed out. Capt. Thomson (Special 
Deport No. CL.) had given the metal handle of the skimmer 
as the most probable cause of the latter accident. At the 
time of the accident under notice, this metal handle had 
been replaced by a light wooden pole shod with rubber, and 
with so light an implement it would be difficult to give a 
blow sufficiently heavy to explode nitroglycerin on the lead 
lining of the tank. Capt. Lloyd is unable to suggest any 
probable cause other than the friction of the air pipes on 
the bottom of the tank. To obviate this in future, they 
have at Ardeer arranged rubber rings on the air pipo so that 
it cannot come in contact with the lining. Another method 
of dealing with this difficulty is that introduced at the ) loyal 
Gunpowder Factory, and described in an appendix supplied 
by Major Nathan. ’ “ The air pipe is carried down outside 
the tank from above the level of the liquid, and passes 
through the wood shell at tho top of the sloping bottom. 
It then divides into three branches with the usual perfora¬ 
tions." “ From the point at which the pipe passes through 
the lead lining it is burned into and forms part of the 
bottom of the tank.” The same arrangements are made in 
the pre-washing tank. The report has three appendices and 
three plates.—A. E. L. 

Fuench Patents. 

Safety Explosive ; Manufacture of -. Poetter and Co. 

Fr. Pat. 324,880, Oct. 1, 1902. 

See Eng. Pat. 21,139, 1902 j this Journal, 1902, 1471. 

—G. W. McD. 

Smokeless Powder. J. M. Brown. Fr. Pat. 324,998, 
Oct. 6, 1902. 

The explosive consists of potassium chlorate (32 parts), 
wheat flour (16 parts), boiled liuseed oil (4 parts), and 
chrome yellow (1 part). Tho chlorate is first incorporated 
vrith the linseed oil, the colouring matter added, and then 
the wheat flour with sufficient water to give the mass the 
consistency of dough, which is broken up into grains after 
drying.—G. W. Mel). 

Nitro-Explosives ; Manufacture of -A. Hough. 

Fr. jfot. 325,196, Oct. 2, 1902. 

See Eng. Pat. 21,171, 1902; this Journal, 1902,^147L ^ 


XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC—QUANTITA TIVE. 

Indicators ; Applicability of -, in the Determination of 

Alkali in presence of Nitrite and Formate. M. Wegner. 
Zeits. anal. Chem., 1903, 42, [3], 153—157. 

The author’s experiments show that, for alkalimetry in 
presence of formate and oxalate, litmus (or azolitmiu) and 
sodium alizarinsulphonato are the best indicators. In 
presence of nitrite, sodium alizariusuiphonate and gallein 
are the most suitable, whilst litmus, salicylate indicator and 
rosolie acid also give good results.—T. H. P. 

Alkalimetry; Use of Anhydrides and Acidyl Chlorides 

in -. 11. Oddo. Atti. it. Aecad. dei Lincei Roma, 

12, [1], 58—64. Chem. Centr., 1903, 1, [16], 935. 

Tiie author recommends the use of inorganic and organic 
anhydrides and acidyl chlorides for standardising volumetric 
solutions of alkalis and acids. 25 c.c. of the alcoholic 
solution of alkali arc weighed, a small excess of anhydride 
or chloride is added by means of a well-dried pipette, the 
mixture well sliakeD, again weighed, aud the excess of acidity 
titrated hack with the alkali solution, using phenolphthaletn 
as indicator. In the case of acetic anhydride and caustic 
soda, tho reaction is expressed by the equation— 

(CH,CO) s O + 2NaOII = 2CH 3 CO s Na + H,0. 

The results agree well with those obtained by means of 
oxalic acid. The author has also made satisfactory tests 
with acetyl chloride (Clf 3 COCl), phosphorus oxychloride 
(POCIj), sulphury! dichlorido (SO a CI;), and phosphorus 
trichloride (l’CI 3 ).—A. S. 

Precipitation and Separation [of Metallic Hydroxides ] by 
JPeflA Organic Bases. E. T. Allen. J. Amer. Chem. 
Soc., 1903, 25, [1], 421—444. 

Aniline quantitatively precipitates the quadrivalent and 
weakly basic elements, titanium, zirconium, cerium, and 
thorium, as well ns the trivalent elements, Fe'", A I, and 
Cr'", under certain conditions, from dilute and slightly acid 
solutions of their chlorides, nitrates, or sulphates. The 
same applies to phenylhydrazine, except that ceric and 
ferric salts are reduced by this reagent to the cerous and 
ferrous condition, i.e., to salts of comparatively strong 
bases, which aro precipitated incompletely or not at all. 
Zinc, cadmium, mercury, cobalt, and nickel solutions, when 
sufficiently concentrated, yield with phenylhydrazine addi¬ 
tion compounds which are only slightly soluble. Zinc, 
cadmium, and mercury also give similar compounds with 
aniline. Magnesia in, barium, calcium, strontium, manganese, 
and ferrous iron are not precipitated. Beryllium is not 
precipitated by aniline, nor by phenylhydrazine, except 
from solutions of the sulphate. Titanium and zirconium 
may be separated from iron, and titanium, zirconium, and 
thorium from beryllium. A double precipitation is always 
advisable. Aniline cannot be substituted for phenylhydr- 
azinc in the separations from ferrous iron, as its reducing 
power is not sufficient, but all the separations from beryllium 
may be carried out equally well with aniline. Minute quan¬ 
tities of alumina may be accurately separated from large 
amounts of iron by means of phenylhydrazine. 

The concentration of free acid in the solutions must be 
quite small, a few mgrms. per 100 c.c.— W. P. S. 

Hydroferrocyanic and Hydrofcrricyanic Acids ; Some 

Properties of -, and Determination of Potassium 

Perrocyanide. M. Prud’homme. Rev. Gen. des Mat. 
Col., 1903, 7, [77], 130. 

In connection with the method of oxidising hydro¬ 
ferrocyanic acid by means of chromic acid, using papei 
impregnated with guaiacum tincture as indicator, the author 
finds that the reaction is not complete when a drop of the 
solution colours the test-paper blue. Hydroferrocyanic 
acid alone gives no coloration, and hydroferrieyanic 
acid alone give* a blue colour, but the presence of small 
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quantities of liydroferrocyanic acid in hydroferticyanic 
acid prevents the coloratiou. 

The author considers the coloration to be due to 
hydrolysis of hydroferricyauie acid, giving hydroferrocyanic 
acid and oxygen ; in addition to this, tho inverse change 
takes place, equilibrium being established at the point when 
blue coloration of the test-paper is produced. 

The completion of the oxidation of the liydroferrocyamo 
acid can bo judged by means of ordinary filter paper, which 
the author finds, gives a blue coloration with hydro- 
ferrocyanic acid, a yellow coloration, turning to a faintly 
green shade after a long time, with hydroferricyauie acid ; 
whilst with a mixture of the two, a yellow coloration is 
produced, rapidly turning green. 

lty using these two papers (guaiacum and filter paper) 
successively, the author fiuds that the amount of chromic 
acid necessary to complete the oxidation after the 
equilibrium point, is about 111 per cent, of that required to 
produce equilibrium, t\e.,the speeds of tho inverse reactions 
represented by il,t'c,(C\), 2 + IIjO it iiU 4 l'e(CN) 9 + Ouro 
in tho ratio of approximately 1 : It). 

This furnishes a method of estimating po’itss.utn 
ferrocyauide by menus of chromic acid (a solution ot 
permanganate works equally well by this method). 

The author considers it probable that the decolorisation 
of indigo by potassium forricyanido in presence of potas¬ 
sium hydroxide, with formation of potassium ferrocyauide, 
is due to a similar example of hydrolysis, with formation 
of hydrogen peroxide. It is found that the addition of 
potassium ferrocyanide retards tin; decolorisation of indigo 
solution to a marked degree.—-T. F. 1!. 

Carbon Dioxide in Alkali ami Alkaline Earth Carbonates ; 

Determination of -, by means of an Alhalimetcr. 

S. Kokin. J. ru-'s. phys.-chem.(ies., 35, ”6—<8 S Chew. 
Centr., 1903,1, [11], 852. 

Tub author finds that better results are obtained in tho 
determination of carbon dioxide by tho difference in weight 
of a carbon dioxide apparatus before and after a test, if 
phosphoric acid is used instead of hydrochloric or nitric 
acid. He prefers ltohrbeck’s apparatus, 1 grm. of the 
substance being taken and about 12 c.e. of phosphoric acid 
solution (1:1) added. The reaction is completed by boiling ; 
and' before, (luring, and after the heating, a current of dry 
air is passed through the apparatus.—A. S. 

Sodium Nitrite ; Analysis of -. M. Wegner. Zeits. 

anal. Chem., 1903, 42, [3], 157—139. 

Tun author's experience of the volumetric determination of 
sodium nitrite by both the permanganate and tho sulphanilic 
acid methods is qs follows : — 

The permanganate method is the quicker and gives good 
results when properly carried out. The permanganate 
solution, of which 100 c.c. should correspond with exactly 
1 grm of sodium nitrite, should be standardised by means 
of ferrous ammonium sulphate and also by pure sodium 
nitrite. As regards the determination of the end point of 
the titration, tho solution should retain its colour for five 
minutes after the addition of the last drop of permanganate. 

Standard sulphanilic acid solution is prepared by 
dissolving 33-478 grms. of sodium sulphanilate up to a litre 
in water ; control tests with pure sodium nitrite show that 
such a solution gives exact results. Only freshly prepared 
starch solution should, however, be employed, no matter 
whether it be mixed with cadmium iodide or not. 

The permanganate method caunot be employed when the 
sodium nitrite contains formate as is sometimes the case 
wheu it is prepared by Goldschmidt’s method, namely, 
(reduction of sodium nitrate by means of sodium formate in 
presence of free alkali.—T. H. P. 

Iron in presence of Zirconium ; Quantitative Deter¬ 
mination of -, by Rivot's Method. K. Daniel and 

H. Leberle. Zeits. anorg. Chem. 34, 393—402. Chem. 
Centr., 1903,1, [17], 998. 

According to Rirot (Ann. Chlm. Phys. 30, [3], 188, 
Annalen, 78, 211), the amount of iron in a mixture of 
ferric oxide with the oxides bf zirconium, (ZrO,) • beryl¬ 
lium, (BcO); chromium, (0,0,) ( tin, (SnOj), and 


silicon, (SiO s ), oan bo ascertained by determining the lots 
of weight which occurs by ignition in acurrcutof hydrogen, 
(luthier and Halier (this Journal, 1902, 1330), state that 
this method gives excellent results. Tho authors, howevor. 
fiud that the accuracy of the results is dependent upon tho 
proportions of iron oxide and other oxide or oxides present, 
and that even with the most favourable proportions, viz., 

50 equivalents of l-'e : t equivalent of /.r, tho results hnvo 
only a moderate claim to accuracy. The reduced iron is 
strongly pyrophorous and this leads to erroneous results, 
unless the residue, after ignition, is weighed in a scaled 
glass tube filled with hydrogen.—A. S. 

Manyanese ; Separation and Determination of —, 

K. Pozzi-Kscot. Ann. Chim. anu!. uppl., 8, 84. Cheiu. 
Centr., 1903,1, [15], 896. 

In. many products, e.g,, in presence of aromatic acids, 
manganese cannot be separated by ammonia alone, and the 
uso of chlorine or bromine is precluded, because they act on 
the compounds to he isolated. In such cases, the separation 
of manganese can he satisfactorily effected by hydrogen 
peroxide, probably also by ammonium persulphate.—A. S. 

Cobalt; A Higher Oxide of ——. Method for the 

Volumetric Detennaiatinn of Cobalt. 11. I. Taylor. 

Paper real before the M ineiicster I,it. and Phil. So;)., 

March 31, 19113. Chem. News, 1903, 87, [226.5], 201. 
Accoudino to the author, cobalt sesquioxido is very 
seldom obtained by precipitation from cobalt solutions, but 
there appears to be a considerable number of oxides 
higher than tho sesquioxide. The black oxide of cobalt 
which is precipituled from an exactly neutral solution by 
calcium or barium carbonate in presence of bromine water 
is fairly constant in composition, and may be represented 
as cither Oo 9 (>„ or Co 7 (),,, it is probably a mixture or 
compound of the sesquioxide and the dioxide. As the 
precipitation of cohalt in tho form of this black oxide is 
complete in 5—10 minutes, the author bases a method for 
the determination of cobalt upon it. The precipitated 
oxide, after washing, is dissolved in a mixture of hydro¬ 
chloric acid and potassium iodide (Hausen's method): then, 
the amount of iodine liberated is a measure of the quantity 
of cobalt present. For the purposo of calculation, the com¬ 
position of the precipitated cobalt oxido is taken its 
intermediate between those represented by tho two formula) 
given above. The solution must be free from iron, lead, 
and manganese, but the presence of nickel has no infitionoe. 

The method has given satisfactory results in the analysis of 
cobalt ores.—A. !4. 

Cobalt; Qualitative and Quantitative Analysis of Com¬ 
pounds of -. Jt. Copaux. Hull. Soc. Chim , 1903, 

29, [8], 301—306. 

Tub author has especially investigated the detection of 
nickel in presence of cobalt, and the separation of these 
two metals. He finds that the formation of niekel-carbonyl, 
though a very delicate test for nickel alone, 1 mgrm. showing 
a bright metallic ring C—7 cm. long in the capillary tube, 
fails when cobalt is present in excess, 1 mgrm. of nickel 
in 1 grm. of cobalt giving practically no indication of its 
presence. The best method is Pinerua’s—treatment of the 
chlorides with ether saturated with hydrochloric acid gas ; 
the yellow insoluble nickel chloride left is readily and 
certainly detected when 1 grm. of cobalt contains 1 mgrm. 
of nickel. For quantitative separation, the potassium nitrite 
method is by far the best, though the meibod with nitroso/9- 
naphthol gives fairly good results. The author carries out 
the nitrite process as follows :—Place the solution of the 
chlorides or nitrates (from which metals of the second group, * 
iron, and alkali-earth metals have been removed) in a eonigal f 
flask, and bring to a concentration of 1—5 per cent, of cobalt. * 
Add 1 c.c. of strong nitric acid, and 15 c.c. of potassium 
nitrite solution of 40 per cent, strength. Allow to settle, 
filter, wash with 15 c.c. of the nitrite solution, add the 
washings to the filtrate, add also 0 - 5 c.c. of nitric acid, and 
allow to stand 12 hours. Filter through the filter already 
containing the first precipitate, and wash with a more dilute 
(10 per cent.) potassium nitrite solution. (A third precipi¬ 
tation may sometimes, but rarely, be needed.) Replace the 
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filter and precipitate in the conical flask, dissolve in hot 
dilute sulphuric ucid, filter, neutralise with solid ammonium 
carbonate, add 4—S grms., of ammonium oxalate, and 
electrolyse with a current of 1 umpire per sq. dcm. under an 
EMF of 8—4 volts.—J. T. D. 

Kjeldahl Method; Slight Modification of the ——. 
A. Grcgoire and E. Carpiaux. Hull. Assoc, llelge des 
Chim., 1803,17, [1], 36. 

Is distilling off the ammonia in the Kjeldahl method, 
considerable inconvenience is caused by the frothing of 
the alkaline liquid, especially when the substance under 
analysis is of a fatty nature. The phenomenon is due to 
the liberation of volatile fatty acids in the sulphuric acid 
treatment, which acids condense and return to the flask, 
where they are saponified by the alkali, and the resulting 
soap furnishes the objectionable lather. This may be 
prevented, or at least minimised, by adding n little calcium 
chloride (to precipitate a lime soap) to the liquid previous 
to distillation.—C. S. •' 

Chromic Acid in Tan-liquors; Rapid Technical Method 

for Determining Free -. C. Drehcr. Collegium, 

1903, 2, [56], 111 —112. 

The deep cornflower-blue coloured pcrchromic acid, formod 
when chromic ucid is treated with hydrogen peroxide, is 
solublo in sulphuric ether, and can be estimated eolorime- 
trically. 

One c.c. of the chrome-liquor, 5 c.e. of dilute sulphuric 
aoid (10 per cent.), 10 cc. of ether, and 6 c.c. of hydrogen 
peroxide solutiou are mixed in a reagent glass and allowed 
to stand. The colour of the ethereal layer is matched 
against that of similarly prepared mixtures each containing 
1 c.o. of a standard solution of potassium chromate (e.g., 10, 
20^ and 40 grms. per litre). Purq reagents mnst bn used 
the ether must be free from alcohol, and the mixtures kept 
cold to avoid evaporation of the ether. The hydrogen 
peroxide is prepared by shaking 10 grms. of sodium peroxide 
in 50 c.c. of cold water, and addiug dilute sulphuric acid 
in slight excess. This will keep for a week in a cool, dark, 
place. 

If the liquor eontnins chromic oxide, a few c.c. are 
evaporated to dryness in a porcelain dish, with bromine 
water or hydrochloric acid and potassium chlorate, and the 
resulting chromic acid is then estimated as above. 

Old partially reduced liquors maybe analysed by applying 
the test to similar portions one of which is first oxidised, 
arid finding the relative proportions by difference, or the 
chromic oxide is precipitated by alkali, the chromic acid 
filtered off, each portion being then tested, as described 
above.—R. L. J. 

Phosphoric Acid; Determination of -, by the Citrate 

Method. A. Vcnveij. Zeits. anal. Client., 1903, 42, 
,[3], 167—168. 

The author has noticed that when nmmoniacal citrate 
solution, which has been prepared for some time, is employed 
in the determination of phosphoric acid in superphosphate, 
guano, &c., high results are obtained. He finds that this 
is. due to the presence, in the magnesium pyrophosphate 
weighed, of silicic acid which is dissolved from glass vessels 
by the citrate solution. Glass which has beon once attacked 
loses silioa very readily under the action of the citrate. 

—T. H. P. 

Fertilisers; Determination of Potash in -. C. L. Hare. 

J. Amer. Chern. Soc., 1903, 25, [4], 416-420. 

The following method, first proposed by Boss, is stated to 
ha,ve several advantages over the Lindo-Gladding process. 
10 grms. of the sample are boiled with 350 o.o. of water 
for 80 minutes, milk of lime being then added while the 
solution is still hot, until .the reaction is slightly alkaline. 
After cooling and diluting to. 500 e.o. with water, 50 e.c. 
are acidified with hydrochloric aoid, platinum chloride 
solutiop is added and the whole evaporated to a stiff paste 
on,the water-bath. The residue is then washed with 80 per 
cent, alcohol and^mmonlum chloride solutiou as in the 
Lindo-Gladding process. Should, the fertiliser contain 
organic matter, 10 grms. are treated with dilute sulphurio 


acid (1:1) and incinerated. The residue is moistened with 
dilate sulphuric acid, warmed, boiled with 350 c.o. of water 
and proceeded with as above. The advantages of this 
method are: (1) the precipitation is immediate; (2) eva¬ 
poration to expel ammonium salts is avoided; (3) loss of 
potash during the evaporation is obviated; (4) washing 
the potassium-platinnm chloride is simplified. The method 
is not applicable to fertilisers containing ammonium salts. 

—W. 1\ S. 

Carbonic Oxide and Carbon Dioxide in Vitiated Atmo- 

spheree; Determination of -. F. Jean. J. I’harm. 

Chim., 1903,27, [9], 418-422. 

The apparatus, devised by the author for the detection and 
approximate determination of the prcsenco of dangerous 
quantities of carbonic oxide and carbon dioxide in suspected 
atmospheres, can be employed by unskilled observers, nnd 
consists essentially of a graduated reversible aspirator of 
10 litres capacity in connection with a series of three 
washing bottles which contain the reagents. The first 
bottle contains the reagent for carbonic oxide, which may 
consist of 30 e.c. of a neutral solution of palladium chloride, 
which is reduced by carbonic oxide to metallic palladium, 
which forms a black deposit on the upper walls of the 
battle. The palladium reagent may be replaced if desired 
by an aminoniacal solution of silver nitrate of the same 
degree of sensitiveness, prepared by adding silver nitrate to 
a solution of ammonia until a precipitate begins to appear. 
These reagents, as prepared, show an indication after the 
passage of air containing from 8 to 10 c.c. of carbonic oxide. 
The second bottle contains 5 c.c. of semi-normal caustic 
alkali mixed with 45 c.e. of water and coloured with Blue 
G4K. The passage of 88 c.c. of carbon dioxide through 
this bottle changes the violet-red tint to pure blue. The 
third bottle, through which the air first passes, contains 
concentrated sulphuric acid, and is connected with a tube 
plugged with cotton wool. This bottle absorbs hydro¬ 
carbons and volatile organic matters, which impart a 
yellow colour to the acid. 

In operation, the suspected nir is slowly aspirated through 
the apparatus at the rate of about 10 litres per hour, and, 
assuming that the delicacy of the reagents has been pre¬ 
viously standardised, an approximate idea of the quantities 
of the impurities present can be obtained by noting the 
volume of air which has to be aspirated before each of tbo- 
reagents shows an indication.—J. F. 11. 

Carbon Monoxide in Air; Determination of Small 

Quantities of -. Spitta. Arch. Hyg., 48, 284—310; 

Client. Centr., 1903, 1, [17], 905. 

The method is based upon the oxidation, by means of an 
electrically-heated surface of palladium, of the carbou 
monoxide to carbou dioxide, and determination of the 
latter. A wide-uecked glass bottle of 10—11 litres capacity 
is closed by a special form of stopper, which bears two 
sealed-in glass tubes provided with tups. One tube extends 
to just below the stopper and the other to the bottom of 
the bottle; the latter tube is bent so that its end lies in 
the outermost angle of the bottom of the bottle. Two 
copper wires also pass through the stopper, one of which 
carries a funnel of platinised copper plan, which supports 
the lower part of a tube containing the palladium, whilst 
the other shorter wire ends in a hook on which the upper 
part of the tube is fastened. A second, control bottle, 
similar to the first, is fitted in the same manner, except 
that in place of the copper wires and the palladium, it i* 
provided with an air-thermometer. The tube consists of a 
cylinder of well annealed glass, 14 mm. in diameter anu 
19 cm. long, in which is sealed a thermometer graduated 
from 100° to 360° C. The sealed in portion of the cylinder 
is surrounded by a spiral of strong “ uickelin ” wire, 
0'5—U-75 mm. in,diameter, the upper and lower ends of 
which are connected to strong platinum loops sealed in 
the glass. The lower end of the cylinder is enlarged, and 
the enlarged portion supports a cylinder of silver foil 
electrolytically coated with palladium. On connecting the 
platinum loops to the copper -wires and passing an electric 
current, the “nickelin’’ spiral is more or leas- strongly 
heated (according to the current strength), and combustible 
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compounds present in^the sir are oxidised. The difference 
in the sciditv of the air before and after oxidation is a 
measure of the amount of combustible substances present. 
The author found that carbou monoxide is oxidised to 
earbon dioxide at 125° C.. benzene vapour at 210’—220° 
alcohol at 220’—230’ C., ether at 180’—200’ t\, light 
petroleum spirit at 190°—210° C., and acetylene at 250’— 
300“ C. i ethylene was not oxidised at a temperature of 
300“ C. Ammonia is oxidised at 170 ’—180 C. s sul- 
phurretted hydrogen is oxidised to sulphur and water. 
For the determination of carbon monoxide, the temperature 
should be maintained between 150° and ICO" C., and as 
temperature indicators the author recommends citric acid 
(m. pt. 151° 0.) and cane sugar (m. pt. 160’ C.). 

The two bottles are accurately graduated and are filled 
with the air to be examined in exactly the same manner. 

A certain proportion of hydrogen is introduced with the au¬ 
to facilitate the combustion of the carbon monoxide. 
When the oxidation is complete, the bottle is cooled, and 
standardised barium hydroxide solution, for the absorption 
of the carbon dioxide formed, is introduced through the 
glass tube which reaches to the bottom. Barium hydroxide 
solution is also introduced into the coutrol bottle. After 
absorption of the carbon dioxide, the barium solution is 
sucked over by means of a water pump either into a 
Creiner's pipette, or directly into a small flask, where it is 
titrated with a standardised oxalic acid solution. 

By means of this method it is stilted that carbon monoxide 
in a dilation of about I : 37000 can be detected In the 
products of combustion of the Auer burner, the author found 
the ratio of earbou dioxide to carbon monoxide to be 263 : 1. 
Air impregnated with the smoke from two cigars contained i 
on the average 0-1295 per 1,000 of carbon monoxide. I 

—A. S. 

ORGANIC-QUALITA TIVE. 

Ether; Detection of Peroriles in -.. A. Jorissen. 

.1. lie 1‘liarm. do I.iege ; through Repertoire de i’harm., 
1903, 15, [4], 107. 

A hkaukkt is prepared by beating together for 10 or 13 
minutes 0-10 grtn. of vanadic acid, and 2 cc. of strong 
sulphuric acid in a porcelain capsule ; after cooling, a little 
water is added, the undissolved acid is detached from the 
sides of the vessel, and the whole made up to 50 c.c. and 
agitated until all the vanadic acid is dissolved. The reagent 
thus obtained is bluish-green and will keep well. 

To test ether for hydrogen peroxide, or other peroxides, 

5 to 10 c.c. are added to 2 c.c. of the reagent and shaken 
up. In the presence of peroxides, the ether assumes a rose 
to blood-red tint, according to the amount of impurity 
present.—J. O. B. 

Saccharin ,- Detection of -, in Peer, Wine, $-e. C. 

Boucher and F. de Boungue. Bull. Soc. Chim., 1903, 29, 
[9], 411—412. 

The authors recommend treating the liquid with a 1 per 
cent, solution of potassium permanganate, after adding a 
few drops of sulphuric acid, then removing excess of 
permanganate by sulphurous acid, and extracting with 
ether alone, in preference to directly extracting the 
acidulated beer or wine with a mixture of ether and light 
petroleum spirit. When only traces of saccharin are 
suspected, the treatment with permanganate should be i 
carried oat in the cold, but for tfce best wines it is necessary 
to heat on the water-bath. It is claimed that tannin, 
salicylic acid, and colouring matters, whioh being more or 
less soluble in a mixture of ether and petroleum sprint ' 
vitiate determinations by the ordinary process, are destroyed 
in the above process; that no emulsion with tho solvent is 
formed, and that thu extraction is more rapid and complete. 

Bromine water may be used instead of permanganate, but 
does not appear to work so satisfactorily in the case of . 
wines.—W. 11. S. 

Methyl Alcohol in Absinthe ; Detection of -.. Sangle- 

FerriSre and CuniasBe. Ann, Chim. anal, appl.,‘8 
82—83 i Chem. Centr. 1903*1, [15], 898. 

To 50 c.c. of tho alcoholic distillate from absinthe, 1 c.c. of 
sulphuric acid, and 5 c.c. of a saturated solution of potassium 
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permauganate are added, the mixture allowed to stand for 
a few minutes, and if the rod ookmr of the permaugauatn 
does not entirely disappear, 1—2 drops of n concentrated 
solution ot tannin aided. The solution is made JUst 
alkaline with sodium oarbonate, filtered, and the filtrate 
tested for formal by the addition of 2 e e. of a 0-1 per peat, 
solution of phloroglncinol and 1 c.c. of concentrated caustic 
potash solution ; in its presence, a decided red ooloratk n is 
produced. Tho gallic acid reaction can hu usel as a 
confirmatory tost. Wine distillutes contain traces 'of- 
methyl alcohol, but give so faint n reaction liv the above 
tost, that they cau be unmistakably distinguished from 
alcohol to which methyl alcohol has been added.—A. S. 

Aldehydes; General Reaction for -. E. Uieglor. Zeits. 

anal. Clieiu., 1903, 42, [3], 168—170. 

Tine following reaction is given by all aldehydes and 
derivatives such as chloral and brornal hydrates, us well us 
by the aldoses. 

Into a fairly 'large test-tube, 5 c.c. of the aldehyde' 
solution (ol concentration not greater than l per cent.) is 
placed together with 5 c.c. of water and as much well 
crystallised phenylhydrazitic oxalate as will lie on the point 
of a knife blade ; the liquid is then heated over u spirit 
flame, with frequent agitation, until complete solution takes 
place, after which 10 c.c. of it) per cent, potiissiutfk 
hydroxide solution are added. The tube is then closed 
with a well-fitting rubber stopper and vigorously shaken- 
for a few seconds. If a rose-red coloration makes its 
appearance during tho shaking, an aldehyde is present. 

This reaction may he employed for thu detection, of 
aldehyde in spirit.—T. II. 1*. 

Phenols ; Microchemical Detect ion and Distinction of _. 

TI. Behrens. Zeits. anal. Clietu., 1903, 42, [31, 141 
— 152. 

Tor author has brought together a number of reactions 
by means of which the phenols, both mono-and poly-hydrin, 
may be identified rnicrnohetnically. The reactions are 
grouped under the following headings : (I) General 
characteristics; (2) Group characteristics ,• (3) Methods 
of separation, group separations ; (4) Recognition of the 
*®I inrate phenols. For tho methods employed reference 
must be made to the original.—T. II. P. 

a-Naphthol; Detection of —, in $-Naphthol. Ar/.herger. 
l’harra. Post., 35, 753 t through Repertoire do J’horm 
1903, 15, [4], 168. 

Tunny cgi-rns. of the miphthol to be tested arc dissolved 
in 3 c.c. of alcohol; 10 t> 15 c.c. of water are added to 
thu solution, which, after standing for 15 minutes and being 
frequently agitated, is filtered. To the filtrate are then 
added 10 or 12 drops of 10 per cent, potassium hydroxide 
solution and 2 or 3 drops of a solution of iodine in 
potassium iodide (potassium iodide 2, iodine 1, and water 
60). A violet colour is formed if tho naplithol contain 
truces of a-nuphthol. Since a-uaphtbol is much more 
toxic than )3 naplithol, the presence of the former in 
naphthol intended for medicinal use is to bo avoided. 

—.1. <). B. 

Organic Acids; Identification of -, by their Tolu ides. 

II. Scudder. Amer. Chem. J., 1903, 23, [5j, 311_313. 

A Modification is suggested in tho preparation of the 
toluides of orguuie acids, for the purpose of identification. 

1 to 1-2 grins, of p-toluidinc, and 0-3 to 0-4 c.c. of con¬ 
centrated hydrochloric acid, arc heated in a test tube, with 
about 0-4 grin, of the sodium salt of the acid under ex¬ 
amination. The heating is carried out by- resting the, 
bottom of a tube on a hole, about 1 cm. diameter, in a 
piece of asbestos ; this prevents overheating the sides of the 
tube. The tube is litatel gently for about one hour. The 
tolulde is best purified by recrystallisatiun from benzene or 
ligroin (petroleum spirit) : the yield is said to be very 
good.. 

This method does not apply to formic acid, in which ease 
oxaltoluide is the chief product.—T. K. B. 

»z 
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Pilocarpine Hydrochloride / Characteristic Reactions of 

-. H. Helch. Pharm. PoBt, 19o2, 35, 280— 

29(1; Zeits. Unters. Nahr.- u. Genussm., 1903, 0, 
[9], 414, 

Fitont 0 01 to 0’02 grm. of pilooarpino hydrochloride is 
dissolved in a little water, and after the addition of 1 to 2 e.c. 
of ar acid solution of hydrogen peroxide is treated with 
2 e.c. of benzene and a few drops of a 0'3 per cent, 
solution of potassium bichromate. On shaking the liquid 
and then allowing tho layers to separate, the benzene shows 
a clear violet colour, which is blue when larger quantities 
of pilocarpine are used. No other alkaloid gives the same 
coloration, although the benzene is coloured violet by 
pyridine and dirty violet by quinoline, both colorations 
fading completely after 20 minutes. Antipyriue, migra- 
nine, mid salipvrine give a deep - blue coloration. If 
neutralised hydrogen peroxide be used, the benzene is 
coloured violet or blue by pilocarpine, pyridine, and sali- 
pyrine, and the colour appears in the case of antipyrine 
and migruuine after the addition of acid. If the coloured 
benzene layer be withdrawn and shaken with water faintly 
acidified with hydrochloric or sulphuric acid, the aqueous 
extract will give the coloration again on tho addition of 
hydrogen peroxide, potassium bichromate, and benzene in 
the case of pyridine, antipyrine, migranine, and salipyrine, 
but not when pilocarpine was present. In the ease of anti- 
pyrino this aqueous extract can be used for tho potassium 
nitrite (green coloration) reaction..—C. A. M. 

Pilocarpine and Apomorphinc; Notes on the Reactions 

of -. A. Wangeriu. l’linrm. Zeit., 1902, 47, 

599 ; Zeits. Unters. Nahr.- u. Genussm., 1903, 6 , 
[9], 414. 

Hbi.i’ii’s reaction for the detection of pilocarpine (see 
preceding abstract) is also given by apomorphine, a violet 
coloration of the bezene layer being obtained under the 
same conditions. In the case of apomorphine, however, 
the violet has a more reddish shude, and on standing, the 
colour becomes more intense. The aqueous layer from the 
pilocarpine test is nearly colourless, whereas in the ease of 
apomorphine, it is at first purple-red, changing to brownish 
red and finally to brownish green. The following reaction 
is stated to be characteristic of apomorphine. If a solution 
of 0-01 grm. of tho hydrochloride in 1 e.c. of water be 
treated with 4 drops of a 0 - 3 percent, solution of potas¬ 
sium bichromate, and the deep-green liquid be shaken with 
benzene, the latter becomes a deep and permanent violet. 
One to 2 c.e. of a 15 to 20 per cent, solution of potassium 
hydroxide can be used instead of water as the solvent 
without influencing tho reaction, which, however, is pre¬ 
vented by the addition of 1 or more c.e. of hydrochloric 
acid. If the benzeue bo replaced by amyl alcohol, the 
colour obtained is iudigo blue instead of violet.—C. A. M. 

Pilocarpine; Helch’s Test for - ; Reactions of Apo¬ 

morphine. A. Wangerin. I’harm. Zeit., 1902, 47, 
739 —740; Zeits. Unters. Nahr.-u. Genussm,, 1903,0, 
[9], 415. 

If 1 c.c. of a 1 per cent, solution of spomorphine hydro¬ 
chloride be shaken with 4 drops of n 0-3 per cent, solution 
of potassium bichromate for a minute, and subsequently 
with 10 c.c. of acetic ether, the latter assumes a permanent 
violet colour, which changes to green on the addition of 5 
drops of a 1 per cent, solution of stannous chloride, and 
back again to violet on adding potassium bichromate. If 
the acetic ether be replaced by chloroform, tho violet 
colour assumed by the latter changes to indigo blue on the 
addition of stannous chloride. If 5 c.c. of amyl alcohol be 
used in place of acetic ether tho colour is first indigo blue, 
and then green on the addition of stannous chloride, whilst 
on adding bichromate the green colour becomes yellow or 
brown. A mixture of 5 c.c. of chloroform and 5 c.c. of 
xylene becomes reddish violet, changing to bluish violet 
• with stannous chloride; whilst a mixture of 5 c.c. of 
chloroform an<V #6 c.c. of amyl alcohol becomes blue or 
bluish violet and green on the addition of stannous chloride. 


Apomorphine; Characteristic Reaction of — . A. 

Wangeriu. Pharm. Zeit., 1902, 47, 588; Zeits. Unters. 
Nahr.- u. Genussm., 1993, 0, [9], 414. 

A solution containing 0 3 grm. of uranium acetate and 
0‘3grm. of sodium acetate in 100 c-c. gives a red to 
orange-yellow coloration with solutions of morphine, but 
yields with apomorphiue a brown precipitate which be¬ 
comes darker on standing. On the addition of dilute 
mineral acids, acetic acid, or tartaric acid, this precipitate 
is dissolved to a colourless solution, from which it can be 
repreeipitated by the addition of a fixed alkali or ammonia. 
Since toxines and most of the other alkaloids do not react 
with uranium solution, this reaction can be used for the 
identification of apomorphine.—C. A. M. 

Hydrastinine; A Reaction for - . A.Jorissen. Annales 

de Chim. Analyt., 1903, 8, [4], 127. 

IIydbastinink may be distinguished from most other 
alkaloids by its behaviour towards Nessler’s reagent. A 
few drops of the reagent added to a solution of the hydro¬ 
chloride of the base, gives a precipitate which blackens 
instantly. OF the other alkaloids experimented with, only 
morphine and apomorphine occasion a more or less rapid 
precipitation of mercury from the reagent. Picrotoxin also, 
among tho uonbasic hitter principles, lias tho property of 
reducing Nessler’s reagent.—J. O. 11. 

ORGA NIC—Q UA N TIT A TIVE. 

Glycerin in Soap Leys ; Determination of ——, R. Fanto. 

Zeits. angew. Ohem., 1903, 16, [18], 413—414. 

Tim method described by Zeisel and the author (this 
Journal, 1902, 992), can be used for the determination of 
glycerin in soap leys. In the previous communication it 
wag shown that the presence of even considerable quantities 
of certain salts, such as potassium iodide, sodium acetate, 
and barium acetate, had no influence npon the results, and 
the author has since made experiments to determine tho 
influence of tho substances that occur in soap leys. From 
these it appears that only the sulphur and chlorine com¬ 
pounds need he taken into account, and botli can be readily 
removed. 

When an error of a few tenths of a per cent, of glycerin 
is of no imporlanee, the following method is recommended : 
~ -20 c.c. of the ley are diluted with two to three times the 
volume of water, and the sulphuric acid precipitated from 
the hot solution with barium acetate. After cooling, tho 
liquid is diluted to a definite volume, c.a., 100 e.c., and 
filtered or decanted, and 5 c.c, of the filtrate used for 
the determination of the glycerin. 

When very accurate results are required, 20 c.e. of the 
ley, diluted as above, are treated with a quantity of solid 
silver sulphate corresponding to the amount of chlorine 
present, and after being warmed for some minutes on the 
water bath with constant shaking, the sulphuric acid Is 
precipitated with a hot solution of barium acetate. The 
liquid is then filtered (turbidity of the first portion being 
of no consequence), and the precipitate washed with hot 
water until froe from barium. The filtrate and washings 
are boiled in a flask fixed obliquely until concentrated to 
about 80 c.c., during which process the traces of precipitate 
in the liquid darken. After cooling, the liquid is made up 
to 100 c.c., and the glycerin determined in 5 c.c., corre¬ 
sponding to 1 e.e. of the original ley.—C. A. M. 

Tannins; Composition, Molecular Weight, Identification 

and Separation of -. C. Korner. Collegium, 1908. 

2, [55], 100—102. Report of the Annual Conference of 

the International Association of Leather Trades’ Chemists. 

Leeds, Sept. 1902. 

W ini the object of establishing chemical constants for the 
various tannins snalogous to those employed iu the analysis 
cf oils, fats, and waxes, the author has determined the 
elementary composition of several tannic acids, after 
purifying them by treating the aqueous extract with alcohol 
to precipitate “non-tans” and then fractionally precipitating 
the alcoholic solution with e*her. 

The hydrogen percentage ie not specially characteristic, 
but the carbon percentage affords a means of differentiation. 
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The following carbon percentages were determined : — 
Quebracho, 63 ■ 7 ; oak wood, 53-1; chestnut-wood, 51 • 4 ; 
mimosa, 57■ G } valonia, 18-1 ; myrabolans, 45-3 ; oak- 
bark, 51-3; pine-bark, S4-9( mangrove-bark, 56-3. 

Mimosa tanniu appears to be a mixture, as the first 
fraction contained only 50 per cent, of carbon, but the 
last 57-6 per cent. 

The author has shown that quebracho tannin is soluble 
in ethyl acetate, and this solvent may be employed to isolate 
it from a mixture. Mixtures of quebracho with from l to 
10 parts of oak, pine, and chestnul-tauniu, when shaken out 
with ethyl acetate gave a fraction with a carbon percentage 
of 62—03. 

The molecular weight of the tannins is very high, in 
several cases above 1,000 insteud of between 300 and 400 
as stated in text-books. The following molecular weights 
were determined : — Quebracho-tannin, 1,272 ; mimosa- 
tannin, 1,003 ; chcstnut-wood-tnnniu, 1,139 ; oakwood- 
tannin, 1,148.—II. L. J. 

Glue j Valuation of -. H. Kissling. Zeits. nngew. 

Chcm., il)03,16, [17], 398—400. 

Tim author refers to a paper by Miller on the analysis of 
bone gelatin and glue (this Journal, 1902, 874), in which 
the method recommended is that of precipitation with 
excess of tannin solution, and subsequent determination of 
the uncombined tannin. After calling attention to some 
errors in the paper, the author gives as his opinion that the 
so-called chemical methods, precipitation with tannin and 
estimation of nitrogen, are insufficient in forming an opinion 
on a glue, and describes his apparatus for determining the 
melting point of glue. This consists of a copper water- 
bath, maintained at a temperature of 50° C. On this is 
placed a shallow vessel, tho bottom of which is lined with 
an asbestos sheet, in which are placed small glass cylinders 
containing the samples oT glue, and one containing a 
thermometer i the vessel is covered with a glass plate. 
15 grins, of the sample with 30 grins, of distilled water are 
left over-night, and then heated with boiling water to 
dissolve the glue, which is poured into the cylinders up to a 
fixed mark. The cylinders arc closed with stoppers and 
placed upright in a vessel with a sieve-bottom, together 
with the thermometer cylinder, which is filled with a 
1:1 solution of the best leather-glue, the whole being kept 
for 1 hour in water at 15" C . The cylinders are then laid 
horizontally on tho above-described thermostat, and the 
temperature noted at which the perpendicular surface of 
the jelly begins to bend. Tho higher the melting point, 
the larger the content of glutiu. 

The value of a glue of course depends on tho use to 
which it is to be put. As far ns adhesive power is con¬ 
cerned, tho author lias found many common bone-glues as 
good 08 expensive size. With regard to the strength of 
the jelly, in tho author’s experience size is better than houe- 
glue, though the latter often reaches a very high value in 
this respect. The smell of a glue is also important, being 
in a way an judication of the tendency of a glue to 
decompose. In this respect size is generally better than 
bone-glue, though there are now in commerce many of tho 
latter which .closely resemble the former in smell. The 
same holds good lor tho last important property, namely, 
the content of acid. The amounts of water, ash, and fat 
are regarded as of less importance. On the whole the best 
bone-glues arc almost as good as medium hide-glues. 
Besides the question of smell, a glue should bo almost 
free from acid, and the strength of the jelly should be high ; 
for adhesive purposes cheap bone-glaes ure sufficiently good. 

—W. 6. II. 

Yeast, Brewers’ Grains , Bops, and Starch; Determination 

of Moisture in -. J. F. Hoffmann and J. H. Schulze. 

Woch. f. Brau., 1903, 20, [18], 217—218. 

In a previous paper (this Journal, 1902, 1088) a method 
was described lor the determination of moisture in grain, 
malt, &e., by distilling it off at a high temperature from a 
mixture of oils and measuring the volume of the aqueous 
portion of the distillate. Ia the pesent paper details are 
given for the application of the process to certain materials 
which for various reasons fail to give correct results by the 
original procedure. 


Yeast and Brewers' Grains .—250 c c. of oil of turpen¬ 
tine mixed with 5 e.c. of toluene art vigorously agitated in 
the distillation flask with 5o grnis. of yeast or brewers’ 
grains. Tho contents of the Ilask are then heated up to 
140° 0. in 8 minutes and maintained at this temperature 
for 5 minutes. Tho temperature is then increased to 
155 C. in 3 or 4 minutes and tho burner is withdrawn. 
When the temperature has fallen to 1 10 C., the measuring 
tube is taken between both hands and ro uted to and fro 
for a few times, the level of the aqueous layer is then 
immediately read off and 0’2 e.e. is added to the volume so 
noted us a correction for the water suspended in thu oily 
layer. 

Hops .—The accurate determination of the moisture in 
hops in the ordinary manner is a matter of the greatest 
dilfieiilty. An exposure of several weeks in the vacuum 
desiccator is necessary before u constant weight is obtained. 

lU'sults corresponding with those found liy this tedious 
procedure are obtained in liss than hulf-an-hour liy the 
following method ;—5o grins, of hops are vigorously shaken 
in the distilling flask with 500 e.e. of oil of turpentine nud 
the contents nrc heated to 135" C. in H minutes. This 
temperature is maintained for 5 minutes ami then increased 
to 150'’(V in 3 minutes; the burner is removed and when 
the temperature has again fallen to 135 (J., tho reading is 
taken in the manner described above. 

Starch .—The estimation of moisture in starch by this 
method is complicated by the tendency of the starch to 
scorcli and gelatinise, in which condition it does not part 
with its moisture at all readily. Perfectly satisfactory 
results may, however, be obtained as follows :— 50 grins, of 
starch are treated in the distilling vessel with 400 e.e. of oil 
of turpentine and 10 e.e. of toluene, and heated for 5 minutes 
at 5(1 C. The temperature is then raised to 111>' C. in 
5 minutes, maintained at that for 5 minutes, then raised in 
4 or 5 minutes t> 155 C. The burner is removed and the 
reading is taken when the temperature lias fallen to 1 4 O' C. 

All these determinations require considerable practice 
and rigid observance of tlic temperatures directed and tho 
general precautions previously noted.—J. F. B. 


Nitrogen in Proteid Bodies; Determining -. T. II. 

Osborne and F. Harris. J. Amor. Chcm. Soc , 1903, 25, 
[4], 323—303. 

Thk following method wi&r adopted for determining tho 
various forms of nitrogen us present in proteids obtained 


Proteid. 


Globulin 


K (lest in. 

Kxeelsm. 

Cory] in. 

Globulin. 

Cory 1 in. 

Conglutin- 

Legumin. 

Globulin. 

Vieilin. 

NucleovitoUiu 

Vignin. 

Globulim.... 
Con&lbumin . 
Amandin .... 
Phaseolin .... 

Glycinin .... 
Legumelm... 


licucosin. 

Casein. 

Ovalbumin... 

Glutenin. 

iiadin. 

ordein. 

Zein. 


I 


Source. 


Wheat.j 

Cocoa nut ... 
Squash Need. | 
Hemp seed., j 
Brazil nut .. 
Iln/.el nut... 
Cotton seed, j 
Castor boa n. ' 

Walnut. , 

Lupine. ! 

Pea. lontil, i 
I man, vetch j 
Flux b <nl ... 
Pen, lentil, 
horse bean, i 
Kg* yolk.... ! 
Cow |M-a .... 
Sunflower... j 
Kgg-white .. ! 

Almond.; 

Kidney bean, | 
ttdzukibean. 
Soy bean.... i 
Pea, lenti', 
horse lioan, j 
adzuki bean.: 

Wheat. 

Cjw’h milk.. 
Km*white .. 
Wheat gluten 
Wheat, rye.. 

Barley. 

i Maize. 


(J G 

w 


112 
rut t 
t*2S 
1\SH 
1*4H 
2*20 
1*02 
roo 

r7H 
2*«5 
1*09 | 

2*00 j 

1*78 

1*25 
rut I 
2*57 I 
1*21 | 
3*05 . 
1*71 | 

2*11 
rot : 


1*10 

1*01 

r :$4 

3 •;*» 
4*20 
4*01 
2*97 


ft * 83 
ft'Oft 
r>*07 
rr»i 

5* 7ft 
5*75 
5*71 ! 
5*64 
r»* n ! 

5*13 1 
5*18 j 

4-77 J 
4'7.7 j 

4 * | 

4’28 
4*27 
41ft 
4*15 
3*07 

3*95 : 
3*71 


— 

, U 

Vs 


0*32 

10*92 

mu. 

10*78 
10 07 
10*70 
ll*ot 
11*00 
irr.t 

10*30 

10*03 

11*47 

10*37 

10*10 
I 10*81 
I 11*52 
10*40 

;rr#6 

; 10*18 

j 11*27 


«'o : Total. 
E h 


3*50 

3*49 

3*30 

2*05 

0*08 

0*77 

0*40 


11*83 

10*31 

10*58 

1105 

12*41 

12*04 

12*51 


0*28 

(fit 

0 * 2-1 

0*12 

0*17 

0*1J» 

0 * 1*2 

0*15 
0 * 1 1 
0*17 

0*22 

0*21 

0 * 2.2 

0*25 

1*2 k 

ft* 2 ft 
0*17 
ft * 23 

0 12 
0*33 


0*43 

0*21 

0*20 

0*19 

014 

0*23 

0'10 


18*30 
13'18 
18*51 
18‘ftt 
18*30 
10*00 
ih«;i 
18*75 
18*84 
18*21 
17*37 

18*48 

17*11 

1 ( 1*28 

17*25 

18*58 

10*11 

10*00 

10*20 

17*45 

lft ’09 


lft *93 
15*02 
15*01 
17*® 
17*06 
17*21 
16*13 
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from different sources. 1 grin, of the proteid was boiled 
with 20 per cent, hydrochloric acid until the solution no 
longer gave the biuret reaction, usually from 7 —10 hours. 
It was then evaporated to a bulk of 2 —3 c.e., transferred 
to a flask, magnesia cream was added, and the ammonia 
distilled off and determined. The solution remaining in the 
flask was filtered, the residue washed and the nitrogen 
determined in it by Kjeldahl’s method. The filtrate was 
next concentrated to a volume of 100 c.c., cooled to 20 ° C., 
5 grms. of sulphuric acid were added, and then 30 c.c. of a 
solution containing 20 grms. of phosphotungstic acid and 
5 grms. of sulphuric acid per 100 c.c. After 24 hours the 
precipitate was filtered off, washed witli the latter solution and 
the nitrogen determined in the precipitate. The remaining 
nitrogen, principally in the form of monamino acids, was 
found by difference. The accompanying table shows the 
average percentages of nitrogen that were yielded by the 
different groups in various proteid bodies. In the table the 
wide range in the amounts of basic nitrogen obtnmed 
from the different proteids will be noticed, and also the fact 
that supposedly the same proteid gives different results 
according to the source from which it is obtained. 

—YV. 1’. S. 


Eugenot; Determination of -. Schimmel’s Report, 

April 1003. 

Vnnr.Br and Bobiug’s method (this Journal, 1901, 1250) 
is stated to be unreliable ; Umney’s method (with 5 per cent, 
of caustic potash) gives accurate results with eugenol, but 
in the case of natural clove oils it is thought provable that 
other bodies are absorbed. In the following table, results 
obtained by the two methods are compared : — 


Umney's Vcrleyainl 

Method. : Pulsing's Method. 


l'er Cent. ■ Per Out. 

8-5 13 *2 

411-5 ( 5f3 

7.V0 | 7S-H 

loom ' tii"-3 

t»r5 1 70 -m 

73-0 i 74-1 

sum s tio‘5 


—A. S. 

French Patent. 


10 per cent, eugenot. 

00 „ . 

too ” ” . 

Clove oil. No. 1 . 

Clove oil. No. 2. 

Clove oil. No. 3. 


Nareotine and Codeine; Determination of - in Opium. 

1'. van der Wielin. l’liarm. Weekblad., 10u2, [10], 
through Pharm.-Zvit., 1903, 48, [26], 267. 

Determination of Nareotine .—3 grms. of powdered opium 
are shaken up for a few minutes with 90 c.c. of ether; 

5 c.c. of 10 per cent, sodium hydroxide solution are added, 
and the mixture is allowed to stand for three hours, with 
frequent agitation. 3 grms. of calcium chloride are then 
added, and the whole again allowed to stand for 2 4 hours. 
75 c.c. of the clear ethereal layer (~ 2*5 grms. of opium) 
tiro then removed, 60 c.c. of the solvent distilled off, and 
the residue transferred to a separator, the distilling flask 
being washed out with 4 e.e. of water and 1 c.c. ot dilate 
hydrochloric acid, to dissolve any crystals which may have 
separated from the ethereal solution. This acid washing is 
used to shake out the ether. Tho acid aqueous layer is 
separated, the flask again rinsed out with 5 e.e. of 2-3 per 
rent, hydrochloric acid and the ether shaken out with the 
same, and tlie shaking out repeated with a fresh portion of 
dilute acid, until tin- acid extract gives no precipitate with 
Mayer’s reagent. The bulked acid solutions are now 
Altered, made alkaline with sodium hydroxide solution, and 
shaken mil with 25 e.e. of ether. The ethereal layer is 
separated, run into a flask containing 5 grms. of calcium 
chloride, with which it is shaken up for 10 minutes, and 
then filtered off. The filter, the calcium chloride, aml the 
alkaline liquid are again washed with successive 10 c.e.’s of 
other until 1 e.e. of the ethereal washing leaves no residue, 
on evaporation of the ether, which gives a precipitate with 
Mayer's reagent. The bulked ethereal extracts arc distilled 
and the residue dissolved by wanning with 4 grms. of 
90 per cent, alcohol. The alcoholic, solution is allowed to 
stand for 24 hours, tho crystals which have formed by this 
time are collected on a tared filter, washed with 5 c.c. of 
alcohol, dried at 10 i>° O., and weighed as nareotine. 

Determination of Codeine .—Codeine is determined in the 
alcoholic mother liquor and washings of the nareotine 
crystals in the above process. 10 c.c. of water nre added 
thereto, the mixturo evaporated to 10 c.c., and the turbid 
solution thus obtained allowed to stand for 24 hours, when 
a resinoid mass is deposited. The liquid is filtered, the 
insoluble residue and the filter nre washed with water. To 
the bulked aqueous filtrate and washings, 5 c.c. of N/100 
acid solution are added, and 3 drops of htematoxyllin 
indicator. Tho excess of acid is then titrated back with 
N/100 alkali, and the amount of codeine combined with 
the acid calculated from tho molecular weight 317 
( = C„H 21 K 0 3 + K s O). 

The following results were obtained. Two specimens of 
Asia Minor opium gave 14*1 and 10-1 per cent, of 
Unorphinc; 5-84 and 2*82 per cent, of nareotine ; l*t )8 and 
1*29 per cent. 0! codeine. A sample of Persian opium 
contained 12*4 per cent, of morphine; 8*87 per cent, ot 
nareotine, and 1 * 51 per cent, of codeine. J. O. B. 


Butter; Process and Apparatus for the Determination of 

Water in -. M. Vogtberr. Fr. Pat. 324,745, Sept. 2d, 

1902. 

Tun grms. of the butter are mixed in a graduated tube with 
27 c.c. of sulphuric acid (sp.gr. 1*835), containing 4 per 
cent, of amyl alcohol. The tube has a bulb at its lower end 
and also one at the top, provided with a neck. The nock 
is closed by a hollow stopper, the latter being of such 
capacity that it will exactly hold the 10 grms.' of blitter 
taken- Alter warming the tube and its contents to 90” C., 
tile fatty and acid layers are read off when cold. 

—W. P. S. 

XXIY.—SCIENTIFIC & TECHNICAL NOTES, 

Potassium and Sodium Jlgdroxidc Solutions; Depen¬ 
dence of the Reacting Power of -, on the Content of 

Water. \V. Vaubel. Zeits. angew. Clicm., 1903, 16, 
[17], 389—391. 

The author has studied the behaviour of potassium miin- 
ganate and permanganate towards alkalis. Potassium 
mnngnnate, prepared by heating tho permanganate, is 
not stable in aqueous solution, unless some sodium or 
potassium hydroxide solution has been added to the water, 
before any change of mmignnate to permanganate has 
occurred. The permanence of the potassium mnngauatc 
molecule depends on a definite minimum concentration of 
the alkali, which in the ease of sodium hydroxide is 0*1 per 
cent., and of potassium hydroxide, 0*04 per cent. In 
presence of sodium carbonate, even up to 17 per cent., the 
formation of permanganate takes place, and sodium chloride 
solution up to 25 per cent, does not retard the change, while 
a saturated solution of calcium hydroxide does, and barium 
hydroxide precipitates a green barium salt. 

Potassium permanganate is permanent in aqueous 
solution, even in tho presence of 27 -8 percent, of sodium 
hydroxide ; in presence of larger amounts, however, a 
green colour appears, owing to the formation of potassium 
manguuatc. These changes consequently depend on tho 
concentration of the alkali solutions. 

The absorption of oxygen by pyrcgallol and similar 
bodies in alkaline solution, turuishes another example of the 
influence of concentration. The power is shown by the 
phenols, in which tho hydroxyl groups are in the ortho- 
uud para-positions, but not in the meta-position, with the 
exception of phloroglueiuol. According to Weyl and 
Zeitler, l)"25 grm. of pyrogallol in 10 c.c. of potassium 
hydroxide solution of sp. gr. 1*050 retains almost all oxygen 
drawn through it, but when the sp. gr. of the potassium 
hydroxide solution is loweror higher,less oxygen is absorbed, 
und siiuilurly with sodium hydroxide. 

Experiments were made vfitb catechol (pyrocatechol), 
quinol (hydroquinone), pyrogaltol, and gallic acid. The 
influence of the concentration of the sodium hydroxide i» 
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least with pyrooatecbol. The greatest absorption by hydro- 
quinone is with a 4-5 per cent, solution of sodium 
hydroxide, and by pyrogallol with a concentration of 0-5 
to 2‘23 per cent. With gallic acid the greatest absorption 
is with a 4-5 per cent, solution of sodium hydroxide, and 
falls with 2 per cent., but again increases with 1 per cent, 
sodium hydroxide solution. Quinol acts as the best absorb¬ 
ing reagent. The author concludes that the reacting power 
of sodium hydroxide solution is very dependent on the 
concentration, and that the formation of hydrates or 
complexes plays an important part in the reactions. 

—W. C. H. 

Radio-active Lead at a Primary Active Substance. K. A. 
Hofinunn and V. Width Her., 1903, 30, [6]. 1040— 
1047. 

In continuation of a previous paper (this Journal, 1902, 
726), the authors describe n process by which the prepara¬ 
tions of radio-active lead chloride, previously enriched in 
the activo principle, may be pur'tied and freed from ordinary- 
inactive lead by repented treatments with a mixture of dilute 
hydrochloric and sulphuric acids, with the addition of 
alcohol up to about 30 per cent. The residues are nearly 
inactive, whilst, from the filtrates, ammonium sulphide 
precipitates a most powerfully active sulphide, wiiich is 
decomposed into the chloride by dilute hydrochloric acid. 
The properties of various salts of the radio-active lead are 
described. These salts contain a substance, the activity of 
which is certainly of a primary nature aud not induced. 
The a-activity is temporarily weakened by certain treat¬ 
ments, whilst the / 8 -activity is unchanged. Solutions of 
these salts induce powerful a- and 8 -activity in other metals 
with which they are brought into contact, notably in palla¬ 
dium j tlie activity induced ill bismuth is comparatively 
slight. This induced activity may be imparted either by 
mixing solutions of radio-active lead chloride with those of 
salts of the metals or by immersing bright pieces of metal 
in the active solutions, in which case no deposit occurs on 
the surface of the metal.—J. if. H, 

Stilbcne from Vhenyhtilromethanc. W. Wi.-Jiecnus and 
A. kr.dree Her., 1903, 30, [ 6 ], 1191—1193. 

K-rnvr, nitrate condenses with benzyl cyanide in an 
alcoholic solution of sodium ethylate, with the production 
of the sodium compound of phenylniiroaeetonitrile, 
C7»1 . Cl(CJJN): NO.ONa. This compound, when boiled 
with caustic soda, yields phrnyinitiomcthanc. When 
phenylnitrometliaue is heated with the calculated quantity 
of a It) per cent, solution of caustic soda at 1GO stilbcne is 
produced with a yield of 83—95 per cent, of the theoretical 
quantity. 

This synthesis of stilbene can also he effected by heating 
the sodium compound of phenyluitroncetonitrile with a 
10 per cent solution of caustic soda at 180“ - 200 ° C. for 
8 — 10 hours according to the equation— 

2C 6 I1,.C(CN): NO.ONa + 4NaOH + 2IU) - 
C 6 H 5 .CH:CH.C 6 H 3 + 2NaX0 3 + 2NI1, + iXaNO,. 

—.1. F. B. 

Colloidal Solutions of Gold, Platinum, and Silver ; Use 
of Polyhydric Phenols, Phenolic Acids, Aldehyde», and 

Phenolic Aldehydes in the Preparation of -. I,. 

Garbowski. Her., 1903,36, [ 6 ], 121c—1229. 

.Solutions of salts of gold, platinum, and silver exhibit 
differences in their behaviour towards the above organic 
compounds. Gold chloride and platiuic chloride readily 
form coloured colloidal solutions in concentrations of 
1/10000 N., silver nitrate reacts slowly, and only in 
more concentrated solutions. The reaction is accelerated 
by heating. The reducing powers of the phenols are 
proportional to the number of hydroxyl groups present, 
and depend on their relative positions. A carboxyl group 
weakens the reducing power. 

The experiments were carried out as follows :— N/100 and 
ir /1000 solutions of the reagents were added in the cold to 
50 cc. of A'/ 1000 and N /10000 solutions of gold chloride, 
platinic chloride, and silver nitrate, in quantities of a few 
drops at a time. The quantities required to produce the 
same depth of colour were token to represent the relative 


reducing powers. Resorcinol, catechol (pyroeatechin), 
bydroquiooue (quinol), pyrogallol, and phlorogluciuol pro¬ 
duced equal effects on solutions of gold chloride ; towards 
platinic chloride slight differences were noted, and these 
became very marked in tho case of silver nitrate; resorpluol 
having no action, and pyrogallol and phlorogluuinol pro¬ 
ducing the greatest effects on silver nitrate solutions. 

The reducing powers of gallic acid, tannic acid, proto- 
cntechuic acid, salicylic acid, and quinic acid follow the 
order given ; acetaldehyde, propylaldehyde, vuloratdehyde, 
and vanillin only act on gold chloride, ltcn/.iildehydo has 
no action ; whilst salieylaldehydc produces colloidal solutions 
with gold, platinum, and silver.--hi. F. G. 

Alcohols j Catalytic Decomposition of -, by finely 

divided Metals. 11. Sabatier and J. 11. Senderens. 
Comptes rend., 1903,130, [17], 983 — 986. 

An extension of the authors' former work. (See this 
Journal, 1903, 577.) 

Altyl Alcohol. —Copper (1HO'—300" C.) forms propionic 
aldehyde (yield up to 5o per cent.) along with a little 
hydrogen uud acrylic uldohyde, probably by tho two 
successive reactions— 

0H,:(1I.GII.,()U II, + ('ll.,: (ill. C 1 IO and 
C1I 2 : C11.C1IO + li, = Clij.CIlj.CllO. 

Benzyl Alcohol. —Copper at 300 ’ C. induces dissociation, 
almost quantitative, into hcuzaldchydo and hydrogen. At 
380“ C., besides this reaction, there occur 

(I) C,U 4 .0H,()1I - C„II, ; + CO + II... and 
( 2 ) 2(C(ilI.,.CHaOll) C tl ll,.Cll, v (V.H« l CO, + H,. 

Out of 18 molecules, 13 yield benzatdebyde and hydrogen, 
two are decomposed according to (I), tin', o according to ( 2 ). 
Nickel favours these subsidiary decompositions more than 
copper. 

Secondary Alcohols. —These yield hydrogen anil the 
corresponding ketones | the ketones lining more stable than 
the aldehydes, subsidiary reactions occur less readily than 
with the primary alcohols. With copper, the 4-, and 
8 -carbon members give almost quantitative decompositions 
between 150 o and3(ii>'’ t'. With nickel, subsidiary reactions, 
yielding carbon monoxide, methane, and its higher homo¬ 
logous, occur more readily. Cobalt is ii/terniediatu in effect 
between nickel and copper, while platinum black behaves 
almost like copper. 

Tertiary Alcohols. — Copper readily dissociates these 
into water anil alltylenes ! nickel reacts similarly, but the 
action easily goes farther, the ulkylcnes dissociating into 
carbon and parallins.—I. T. 1>. 

Ethyl Alcohol; Decomposition of -, in presence of 

various ('atalysere. W. Ipnticw. J. prukt. Chum., 
1903, 07, [8—9], 420—422. 

EtlKKNi'i/i.n (this Journal, 1903, 322) makes no reference 
to the author’s experiments (this Journal, 1901, 1200 ; 
1902,567). The latter states that ho has found that the 
decomposition of alcohols may take place in two ways, 
either with the formation of aldehyde or with the forma¬ 
tion of ethylene, C,1I S .()H“CjH, +11,0. When ihe alde¬ 
hyde: decomposition (catalyser, zinc and irou) proceeds 
at a high temperature, Hie aldehyde undergoes further 
decomposition into carbon monoxide and dioxide. The 
ethylene decomposiiion (catalyser, graphite), for which in 
recent experiments ignited clay has been used, shows the 
possibility of preparing large quantities of e’hylene hydro - 1 
carbons from alcohols. The most recent experiments with 
powdered aluminium have shown that ori passing tho ethyl 
alcohol through a red-hot glass tube containing the 
powder, a reaction of a spt cial kind occurs, a diethylene 
hydrocarbon (divinyl), CHjiClI.CIliCHc, being formed 
in addition to the aldehyde and ethylene. The temperature 
has considerable influence on the composition of the pro¬ 
ducts of the reaction. Further experiments have shown 
that steam is not decomposed by aluminium powder f t’ 
620°—700° C., but that at that temperatare ethylene is 
decomposed, with the formation of a hydrocarbon, carbon, ! 
| and methane.—C. A. M. 



653, 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[May SO, IMS. 


Periodides ; Notei on -. 1). Stroemliolm. J. prakt. 

Chem., 1908, 87, [8—#], 345—366. 

In the author’s experiments on the formation of periodides 
of substituted ammonium compounds, the only ones met 
with were those which for each iodine atom of the simple 
iodide contained an even number of periodide iodine atoms. 
Of the eight bases examined, one had a penta-iodide as 
its highest periodide, one (? two) a hepta-iodide, and six 
(? five) au ennea-iodide. Of the ennea-iodides, three yielded 
on decomposition the complete series of iodides down to 
tri-iodides, whilst three broke down immediately into penta- 
iodides, which then passed into tri-iodides. Tlie highest 
types of compounds, such as those obtained in the case of 
double salts of mercuric chloride (this Journal, 1902, 1561), 
were not met with, and in the author’s opinion ennea-iodides 
represent the highest possible type of iodides. In the case 
of divalent bases the ennea-iodides were of the type Ii u I| 8 , 
and the author concluded that in all the salts the iodide 
was in the negative radicle, lu the case of ennea-iodides, 
unlike the highest type of mercuric chloride double salts, 
the tension rises when methyl is replaced by ethyl, but 
this does not appear to be the case with hepta-iodides. 
Substitution of phenyl for inethyl also raises the tension. 
As regards colour, periodides cun be classified into those 
of brownish-violet and those of greenish tones. Tri-iodides 
are invariably brown or brownish-violet, but, whereas 
Geuther found pentn-iodides to be invariably green, the 
author has obtained a brownish-violet one of a divalent 
base. Of the hepta-iodides (C 2 H 5 ) 4 NI 7 is violet, but others 
have a blackish tone. Knnea-iodidcs appear to be green, as 
was also asserted by Geuther. Speaking generally, when 
a base forms periodides of different classes, the green 
periodides belong to a higher class than ihe brownish- 
violet compounds. The green periodides are transformed 
into the violet-brown iodides merely by the loss of iodine, 
and vice versa. When a base forms a violet periodide 
of a high type it appears to form no ennea-iodide. 


Terpene Series; Reduction in the -. F. W. Semmler. 

Her., 1903, 36, [6J, 1033—1040. 

Metallic sodium in presence of ethyl or amyl alcohol is 
an excellent agent for the reduction of terpene compounds 
without inducing isomerisation. The unsaturated hydro¬ 
carbons of the terpene series which contain only one 
double bond, are not reduced by this reagent, reduction 
apparently only occurs when two double bonds are present, 
attached to two neighbouring carbon atoms, l’ropcnyl or 
allyl benzenoid derivatives are reduced, with the production 
of propyl side chains, isosafrol yielding normal propyl 
safrol. Limonene and tcrpiuolene do not fulfil tho 
necessary conditions and are not reduced. Phellandrenc 
does not react with sodium and ethyl alcohol, but is 
reduced in presence of amyl alcohol, yielding a hydro¬ 
carbon, C 1( ,II, S , dihydro-phellandrme, which is oxidised by 
permanganate to acetic acid and fl-isopropyl-glutaric acid. 
Although limoncuo is not reduced directly, its hydrochloride 
reacts with sodium and alcohol, and, if the temperature of 
the reaction be not allowed to exceed 10° C., the chlorine is 
replaced by hydrogen, with the production of ilihydro- 
limonene, (J ]0 H 1S , which yields on oxidation the same 
products as dihydro-phellaudrenc. This substitution of 
halogen by hydrogen, by the action of sodium and aloohol 
at a low temperature, is a general reaction, both with 
the hydrooblorides of unsaturated hydrocarbons and with 
the halogen substitution products of terpene alcohols, 
aldehydes, and ketones, whereby the corresponding hydro¬ 
carbons may bo obtained. In this way, tanacetyl chloride 
obtained by the action of phosphorus peutachloride on 
tanacetyl [thujyl] alcohol, yields dihydro-tanacetene, 
C )0 H„. 

Sesquiterpenes. —Caryopbyllene does not react with 
sodium and alcohol, but caryophyllene hydrate (more 
correctly isocarvophyllene hydrate), the alcohol obtained 
from it with isomerisation, when heated in a closed vessel 
with zinc dust, is reduced, with the production of a 
saturated hydrocarbon, C„H M , dihydro-isocaryophyllene. 
The same hydrodfUnon ia obtained from tho chloride of 
isocaryophyllene hydrate by the action of sodium and 
alcohol in the cold.— J. K. B. 


Anaerobic Assimilation [“ Stoffmechsel ’’] of the Higher 

Plants, and its Relation to Alcoholic Fermentation. 

S. Btoklasa, J. Jolinek, nud E. Vitek. Beitr. z. chem. 

Phvsiol. u. Pathol., 3, 460—509. Chera. Centr., 1903, 1, 

[14],847. 

The authors find that the anaerobic respiration of the sugar 
beet under aseptic conditions is a process which bears a 
great similarity to the respiration of yeast cells. In both 
cases, the same produets are formed, viz., carbon dioxide 
anil alcohol, and by the action of the enzyme on sugar 
solutions, the two substances are formed in the typical 
proportions; the fermenting power of the be“t enzyme is, 
however, considerably smaller. After the completion of the 
period of anaerobic respiration, an expressed juice can be 
obtained from sugar beets, by the application of a pressure 
of 100—400 atmospheres, which possesses all the properties 
of Buchner’s zymase. It ferments (/-glucose better than it 
docs (/-fructose, yet invert sugnr which has been subjected 
for a time to its action, does not consist wholly or mainly 
of fructose. 

An invertase which hydrolyses sugar in 16—48 hours, is 
present in the expressed juice obtained from beets at a 
pressure of from 50 to 350 atmospheres; it is precipitated 
by alcohol. The authors have found similar enzymes in 
parts of various plants and in fruits.—A. S. 

The Technoi.exicon. 

Circular from Verein Veutscher Ingcnieurc, May 1903. 

lx the beginning of 1901 tlie Society of German Engineers 
(Verein Deutscher Ingenieure) began the compilation of 
an universal technical dictionary in the three languages 
English, German, and French. 

Up to now (May 1903) thero are 341 societies (42 in 
English, 272 in German, and 27 in French speaking 
countries) co-operating in the work. 

Assistance has so far been promised—and partly already 
rendered—by 2,185 industrial establishments and individual 
collaborators. 

Notebooks (each with three indexes, A—Z) bavo been 
provided, and will be called in by the editor-in-chief in the 
course of 1901. 

As the contributions will not be called in before 1904, all 
who wish to help in tlie compilation of the Tecliuolexicon 
have still time and opportunity to assist in the preparation 
of their specialities. Contributions from all technical 
branches (including handicrafts) arc welcome, and it is 
obvious that small contributions from a host of various 
collaborators will be more useful than large ones compiled 
by a few men, who naturully cannot cover so many 
specialities. Attention is to bo drawn to the fact that 
contributions in only one language are also most acceptable, 
though of course those in two or three languages are the 
most valuable, as also polyglot business catalogues and 
other technical publications. Delayed contributions, if they 
arrive before the end of 1906, when printing begins, can 
still be utilised. 

The Editor-in-chief will be pleased to give any informa¬ 
tion required. Address : Technolexicon, Dr. Hubert Jansen, 
Berlin (N.W. 7), Dorothcenstr. 49. 


PltJZE FOB A DUST-ARRESTING RESPIRATOR. 

The Council of the Society of Arts are prepared to award, 
under the terms of the Benjamin Shaw Trust, a prize of a. 
gold medal, or 20/., for tlie best dust-arresting respirator for 
use in dusty processes and in dangerous trades. 

The apparatus will be required to fulfil the following 
conditions:— 

(1) It must be light and simple in construction : 

(2) It should be inexpensive, so as to admit of frequent 

renewal of the filtering medium or of the respi¬ 
rator as a whole; or, alternatively, it should be of 
such construction that it can be readily cleaned: 

(3) It should allow no air to enter by the nostrils or 

mouth except through tho filtering medium 

(4) It should not permit expired air to be rebreathed: 
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(5) The filtering mediant, though it should be effective 

iu arresting dust particles, should not offer such 
resistance as to impede respiration ■when worn for 
some hours under the actual conditions of work : 

(6) It is desirable that it should be as little unsightly as 

posftible. 

It should be noted that the prize is offered for a respirator 
intended merely to arrest dust, and not for a chemical 
respirator designed to arrest poisonous fumes. ^ 1 he appli. 
cations of such chemical respirators are more limited, and 
there are special requirements connected with them. The 
Council hnve, therefore, preferred to limit the range of their 
present offer to the simpler and more important eases of 
dust, either dust of all kinds or of some special character, 
e.g., iron or steel. 

Inventors intending to compete should send in specimens 
of their inventions not later than 31st December 1903, to 
the Secretary of the Society of Arts, John Street, Adelphi, 
London, W.C. Such specimens must be accompanied by 
full descriptions, and, in cases in which tho apparatus has 
been put iuto actual use, tho experience of such use should 
be given. 

Competitors intending to patent their inventions should 
be careful to obtain protection, as the Council of the 
Society cannot undertake any responsibility as regards the 
secrecy of the whole, or of any part of an invention 
submitted to them. 

The prize will be awarded on the report of judges 
apppointed by the Council. 

The competition is not limited to British subjects. 

The Council reserve to themselves the right of with¬ 
holding the prize, of extending tho time for sending in, or 
of awarding a smaller prize or smaller prizes. 

Hr nhy Trueman Wood, 

April 1903. Secretary. 

23oo&0. 

La CoMi'iiKSfiiniLiiK i>ks Gaz Reels. I’ar L. Dkoombk, 

I), {•* Se. C. Naud, 3, rue Racine, l’aris. 1903. 

Price 2 frs. 

This little work forms ono of the “ Seicntia ” series. It is 
an 8vo volume, containing 99 pages of subject-matter, and 
is illustrated with 15 engravings. The subject is treated in 
eight chapters, devoted to the following themes:—I. Ma¬ 
rietta's Law. II. Compressibility ol Gas under High 
Pressures. 111. Under Low Pressures. IV. Influence of 
Temperature on the Compressibility of Gases. V. The 
Critical Point. VI. Characteristic Function. VII. The 
Corresponding States. VIII. Compressibility of Gaseous 
Mixtures. 

The Elements ok Klicctro-Chf.mistuy treated Experi¬ 
ments t.i.Y. ity Dr. Kouekt Lupke. Second English 

Edition, revised and augmented from the Fourth German 

Edition by M. M. 1’attihon Muir, M. A. II. Grevel and 

Co., 33, King Street, Covent Garden, London, W.C. 

19U3. Price 7 s. 6 d. 

8 vo volume, containing prefaces, tabic of contents, and 250 
pages of subject-matter, illustrated by 66 wood engravings, 
and alphabetical index. The work is divided into three 
parts:—I. Recent Theories of Electrolysis, (i) Pheno¬ 
mena of Electrolysis, (ii) Faraday’s Law. (iii) Hittorfs 
Transport Numbers, (iv) Kohlrausch's Law. (v) Dis¬ 
sociation Theory of Arrhenius. II. Tueort of Solutions 
of Van’t Hoff, (i) Osmotic Pressure, (ii) Vaponr 
Pressures of Solutions, (iii) Boiling Points and Freezing 
Points of Solutions, (iv) Summary, (v) Aqueous Solu¬ 
tions of Electrolytes. III. Osmotic Theory of the 
Current of Galvanic Cells, (i) Liquid Cells, (ii) Con¬ 
centration Cells, (iii) Daniell Cells, (iv) Reduction Cells 
and Oxidation Cells, (v) The Solution Pressures of the 
Metals. (vi) Intensity of Fixation and Polarisation, 
(vii) Irreversible Cells, (viii) Accumulators, (ix) The 
Energetics of Galvanic Elements. 


A Text-Book of Organic Chemistry, By Dr. A. F. 
1 Hollkman, Prof. ord. in the University of Groningen, 
Netherlands. Translated from the Secoud Dutch'Edition 
by A. Jamieson Walker, Ph.l)., assisted by Owns K. 
Mott, Ph.l)., with the co-operation of the author. John 
Wiley and Sons, New York, U.S.A. Chapman and Hall, 
Ltd., Loudon. 1903. Price 2.50 dols. or 10 s. Bit. 

8 vo volume, containing 528 pages of subject-matter, 73 
illustrations, and an alphabetical index. The subject- 
matter is subdivided iuto three portions :— 

The Introduction (pages t—28), with Development of 
Organic Chemistry. Qualitative aud Quantitative Analysis. 
Determination of Molecular Weight. Valency, and labora¬ 
tory Methods. 

Part I. Ton Fatty Comfounds (pages 29—258), and 
Part Ill. The Aromatic Compounds and Suiistancf.s 
related to them (.pages 259—419). 

BENzoi.TADHt.t.EN. Dttrstclltingsmethoden mid Eigen- 
schuften der einfaelieren, teclmisch wichtigcu ltenzol- 
derivate, nus der Uiteratur zusammengestellt. Von Dr. 
Carl Schwaliie, Privutdoeent an der tech, lfochsehule 
zu Darmstadt. Verlag von Gebrttder liorntriiger, 11, 
Dessauerstrasse 29, Berlin, S.VV. 1903. Price M. 15. 

Quarto volume, containing prefaee, table of contents, list 
of abbreviations, and 2(iii pages of subject-matter, followed 
by an alphabetical index. The following subjects are 
treated of in the tabulated scheme, wherein the names of 
discoverers, witli references, are given in tho margin :— 
I. Sulphonio Acids, ii. Halogen Derivatives. III. Nitro 
Derivatives.' IV. Monamiuus. V. Sulphonic Acids of 
Monamines. VI. Cliloro- aud Nitro-substitution Products 
of the Monamines. VII. Diamines. VIII. Phenols. IX. 
Phenol Sulphouic Acids. X. Homologous Phenols. XI. 
Alcohols. XU. Aldehydes. XIII. Aldehyde Sulphonio 
Acids. XXV. Monocarboxylic Acids. XV. Homologous 
Monocarboxylic Acids. XVI. Dicarboxylic Acids. 

Die Constitution deb Kampiikrs uni> seiner wicii- 
tkisten Dekivatk. Die theoretischeii Krgobuisso der 
Kampherforschung, Monngraphisch dargestellt. Von 
Ossian Ahchan. Friedrich Vieweg und Solm, Brauu- 
sekweig, Germany. 1903. Price M. 3.50. 

8 vo volume, containing preface, table of contents, 114 pages 
of subject-matter, and tho alphabetical index. The subject- 
matter is classified as follows: — I. Introduction. II. 
Review of tho Camphor Formula:. III. Available Results 
of Research in Determining tho Constitution of Camphor. 
IV. Critique on the Camphor Formula!. V. Further Pro¬ 
ducts derived by the Rupture of the Camphor Molecule. 
VI. Constitution of Camphcne and Ilornylcne. 

Imperial Institute Bulletin No. 1 . Price hi. Eyro 
and Spottiswoode, East Harding Street, E.C. 

The first of the periodical “ Bulletins ” ho be issued os 
Supplements to tho Hoard of Trade Journal , containing 
information as to tho work carried on in tho Imperial 
Institute, at South Kensington, and reports prepared by the 
Scientific and Technical Department of the Institute, Is 
published with tho issue of the Board of Trade Journal 
lor May 21, 1903. 

Annual Statement of the Trade of the United 
Kingdom with Foreign Countries and British 
Possessions, 1902. Vol. I. [Cd. 1,583.] Price 6*. lid. 

This is the first volume of the Annual Statement of the 
Trade of the United Kingdom for the year 1902, and 
contains detailed statistics of the imports and exports of 
the principal articles of trade, distinguishing the countries 
whence imported, and to which sent, during each of the 
five years 1898 to 1902. Certain alterations have been 
made this year in the classification of imports and exports j 
the classes of dyes and cotton piece-goods especially have 
been subdivided in a more detailed manner than previously. 
The imposition of the corn duties in April 1902 has also 
necessitated the introduction of several new headings in 
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the etatement. The second volume, to be issued later, 
will contain tables of imports and exports, arranged under 
the headings of the countries from which they aro received 
or to wbica they are sent, the amount of Customs duties 
received at each port, details of the imports and exports at 
each port, particulars of the imports and exports of corn 
and bulilion, transhipment, &c., &c. 


year. The tar eolour industry was especially satisfactory. 
The export of drugs, apothecaries’ wares, and of colours 
amounted to:— 


£ 


19 CJ . 17 ,( 133.0011 

linn .. ls.oat.oo) 

. 20 , 031,000 


The following show an increase in values: — 


Craft# Report. 

I.—GENERAL. 

Germany ; Trade ok - , in 1902. 

Foreign Office Annual Series, No. 2959. 

Spirit. —The over-production in the spirit industry, with 
the resulting lowering of prices, led 90 per cent, of the 
agricultural distilleries to combine to limit their production, 
which will probably result in the production of the current 
year being lessened by one-fifth. The production of spirit 
during the last three years amounted to 


Galls. 

1900 . 80,770,000 

1901 . 89,360,000 

1002. 93,33.3,000 


The export of spirit was :— 


Articles. 


Potassium cyanide. 

Aniline oil and salts.. 

dyes amt tar colours 
lndixo. 


Value in 1.0001. 


11 ) 00 . 

1001 . 

1002 . 

-I 

130-4 1 

182*7 

2 S r, 

507’0 

598*1 

7 'S 3’5 

3 . 8 HV 4 

3 . 981*5 

1 4,000 

m "2 

i 034*7 

| 1.225 


The increase in the export was chiefly for potassium 
cyanide to Hritish South Africa, Portugese East Africa, the 
Transvaal, and Japan. 

Aniline oil and salts were sent to France, Russia, Switzer¬ 
land, the German colonics, and the United States. 

Aniline dyes and tar colours to the German colonies, 
Italy, Austria-Hungary, Russia, Sweden, Switzerland, China, 
Japan, aud the United States. 

Indigo .—The total exports of indigo (almost entirely 
artificial) were 1,873 tons in 1900, 2,072 in 1901, aud 5,284 
in 1902. These figures include:— 


Quantity in Tons ot l.Oftii Kilos. 


Total. 

To the Gorman colonies — 


1000 . 

1001 . 

1902 . 

14 , 20 S 

15,507 

i 31.350 

3,709 

5,780 

9,200 


Sugar. —The principal consumers of German sugar in 
1902 wero the United Kingdom, the United States, lhitisli 
North America, the Netherlands, Norway, Switzerland, and 
Japan. The trade with the United States showed a great 
decrease, owing to the increased import of Cuban cane 
sugar, and the decreased demand of Japan is attributed to 
the rise in the Japanese imporc duties. 

The German export amounted to :— 


Quantity in 1,009 Tons. 


— 

Raw Sugar. 


In Loaves. 



1901). 

1901. 

1902. 

1900, 

. ! 1901. 

1902. 

Total. 

503 

473 

495 

1 425 

| 594 

552 

United Kingdom 

1(H 

| 239 

273 

, 340 

| 413 

1 

j 100 


Tho amouut of beet-sugar produced in Germany, reckoned J 
as raw sugar, for the period from August 1 to July 31, 
was 

Tons. 

1000-01 . 1,979,(910 

1901-02 . 2,300,(WO) Esti- 

juod-u:) . 1,780,000 ! mated. 

Potato-starch anil Dextrin. 


The export of these products from Germany to the 
United Kingdom was : — 


- 1900. | 

1901. : 

1902. 


1,009 Tons. 
ll'S 

1,000 Tons. 1 
Ml 1 

1.000 Tons, 
j 23*8 


4*0 

4*6 

6*9 


_■ 

_...»_-J 

1 _ 


Chemicals .—There was a good demand in all branches of 
chemical industry, particularly in the last month or the 


Country. 

1900. 

Quantity. 

1901. 

1902. 


Tons. 

! Tons. 

Tons. 

Cnited Kingdom. 

109 

318 

.842 

Austria-Hungary. 

377 

> 573 

H73 

United Status. 

492 

710 

1.392 


Artificial Manures .—The demand for artificial manures 
has increased. Chile saltpetre showed a slight decrease 
owing to the diminished beetroot culture, consequent upon 
the lower sugar prices. Several German agricultural firms 
have obtained possession of saltpetre works in Chile, in 
order to supply their clients directly. Thomas slag finds 
a constantly increasing demand; the home consumption 
amounts to* about 1,000,000 tons, and the supply can 
scarcely keep pace with the demand. The sale is entirely 
in the hands of tho United Thomas Phosphate Factories ; 
tho Thonms slag offered from foreign countries is not 
valued owing to its inferior quality. 

Petroleum. — The consumption of Russian, Austro- 
Hungarian, aud Roumanian petroleum has increased during 
the past year ; American petroleum, on the contrary, shows 
a decreased demand. 

The import of petroleum was as follows :— 


Country. 


- .- 

United States. 

Russia . 

Austria-]! angary. 

Roumaniu.. 


Quantity in 1,000 Tons. 


1900 . j 

1901 . 

1902 . 

790 i 

781 

752 

119 

117 

137 

10*0 

4*4 

1 17 

2*1 

4'2 

! 8 


Paper .—All branches of the paper trade were depressed. 
The machinery in fine paper and journal paper factories 
stood still, either entirely, or for some days in the week. 
The export was a little better than last year, but it was only 
towards the end of the year that the demand was at all 
satisfactory. 

Leather .—The year 1902 was only satisfactory in certain 
branches of the leather trade. Only small profits were 
made, and great drawbacks were experienced from over¬ 
production. A considerable export of raw hides raised the 
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price for these goods, which oaused a want of proportion 
between the cost of production and the selling value of 
manufactured goods. The driving gear leather industry 
had a very unfavourable year, the home demand being small 
and the raw material dear; the export trade was good. 

German Industries in 1902; Profits of -. 

i 

U.S. Cons. Reps., April 27, 1903. ! 

The department has received a statement of the dividends 
paid by some of the principal industrial undeitnkings in 
Germany for the year 1902, as compared with the preceding 
year. Most of the industries, it is noted, show a falling 
off in profits. The textile line and the porcelain and glass 
industry show some improvement, while the chemical 
industry about bolds its own, and, upon the whole, makes a j 
favourable showing. I 

The average dividend paid by stock companies in the 
more important branches of manufacturing in 1901 was 
"•98 per cent. In 1902 the same industries paid an 
average dividend of G - G9 per cent., or a falling off of 
l 29 per cent. 

The following table shows the tip ores given for some of 
the principal industries as carried on by stock companies: — 



Average 

Average 

Description. 

Dividend pn*d 

Dividend paid 


m i '.mu . 

in ll» 02 . 


Percent. 

Per Cent. 

Porcelain and glass. 

It!'SKI 

12 -sis 

Chemical manufacture. 

10-J.l 

low 

Mining "nd 1 > 1 nsl furnace. 

.. 1 into 


Sugar manufacture. 

ln-ss 

7*<lt 

Brewing business. 

if! 

s ■ 8»; 

Textile industry. 

.. 2 lit 

Vfl!> 

Cement industry. 

r, • 

C.M 

I*t»|K>r industry. 

.. s-7*i 



J.Ml'ORT Of ClinJIll'Al.S INTO KoTIT. 

('Lumber of Corn. J., Jlni/, 1903. 

A statistical statement issued by the Customs authorities 
gives the import of chemical products into Egypt from 
1S9G to 1901, the figures for the two years mentioned 
being— 


Imported from 

ISM. 

mi. 

* 

i i-E. 

Cfi. 

England.. 

11.MSI 

31,377 

< *«irm» ny. 

1,7! Ml 

5,r>n 

Austria-Hungary.. 

2.7 a:» , 

.1,371 

Belgium. 

2,271 

fi.lKS 

Franco. 1 


U,:W> 

Italy. 

711 j 

•Mio 


The figures for the year 1901 show considerable progress ' 
as compared with previous years. The yearly average, I 
which was l‘E36,500, has rapidly increased to £Kfh'.OO!). 
Besides numerous productions employed for the require¬ 
ments of pharmacy, the principal chemicals imported into 
Egypt are : Sulphuric acid, nitric acid, borax, salts of 
ammonia, alum, the sulphates of iron and magnesia, j 
chloride of lime, corrosive sublimate, soda crystals, caustic 
soda, and aniline colours. England occupies the first place 1 
in the import of chemicals, and the business done by her \ 
i'r nearly equal to the total of the importation of the other 
countries. 

New Kcssiav General Customs Tariff. '■ 

Bd. of Trade J., May 14, 1903. 

The Board of Trade have just published a translation 
of the new General Customs Tariff for the .European 
frontiers of Kussia, with comparison, as far as possible, 
of the rates of Custom duty contained in the Tariff with 


the rates at present in force on imports into European 
Jtussia from the United Kingdom. 

In publishing this translation the Board direct attention 
to tho following points:— 

1. The tariff is not in operation at the dale of publication 
of the translation, and no date has yet been fixed on whioh 
any portion of it is to come into force. 

2. So tar as regards goods on which the rates of Ilusaian 
import duties are “Conventional,” t.e., are fixed by existing 
commercial treaties bet ween Kussia and other Bowers, no 
alteration of the present rates cun he made until those 
treaties expire, unless special arrangements are made 
with the powers concerned. As regards other goods, the 
llussinn Government can put the new rates in operation at 
any time. 

3. The tariff has been prepared by the Hessian Govern¬ 
ment in view of the approaching termination of commercial 
treaties at present existing between Kussia and other 
Bowers, and the duties contained therein are liable to 
modification, as the result of negotiations for fresh com¬ 
mercial treaties. Any reductions of rates of duty on 
different articles that may he arranged in the course of 
such negotiations will apply to similar British goods 
imported into Kussia by virtue of the “most-favoured 
nation ” stipulation of the Anglo-Hussion Treaty of 1859. 

Tho return in question (Kefercnce Number, Cd. 1,525) 
may be procured through any bookseller, or direct from 
Messrs. Eyre atul Spotlixwoodc’s Office for tin 1 stile of 
Barliamentnry Bapers in East Harding Street, Hotter Bane, 
London, E.C., at a price of 7 \il. per copy. 


If. — FURL, GAS, AND LIGHT. 

Wei.suacii Monties: U.S. Customs Decision. 

April 3, 191)3. 

Unfinished Welshach mantles, consisting of cotton 
sleeves sutumted with solutions of miucral salts (chiefly 
thorium nitrate, which latter constitutes 28*32 per cout. 
of the mantle), were decided by the Board of General 
Appraisers to lie dutiable at 90 per eeat. rot on/orem us 
“ manufactured article, uitr numerated,’’ under section fi of 
the tariff.—It. W. M. 


III.—TAR PRODUCTS, PETROLEUM, Etc. 

Discovert of Napiitua Dneosns in Asiatic Kussia. 

Ed. of Trade J., Mar/ I t, 1903. 

Boring works in the Eerghana Territory have led to 
the discovery of a boil of rich naphtha hearing land, 
situated near the Central Asian Hailway. 


IV.—COLOURING MATTERS AND 
D YESTUFFS. 

Indigo in the Netherlands. 

Foreign Ojfice Annual Series, No. 29G5, 

The increasing consumption of artificial indigo, though it 
has greatly diminished the importation of Bengal and Java 
indigo, has not banished these descriptions from the market, 
and it appears probable that there will he always a demand 
for them sufficient to absorb the reduced culture. The total 
imported into the Netherlands in 1902 was:— 

Chests. 


Into Amsterdam. . 1.407 

„ Itotterdnm. 1,025 


Prices for natural indigo were firm and steady throughout 
the year, and for the superior descriptions, “ warm process,” 
4s. iid. to 4s. 10 d. per lb. was readily paid. It Is not 
anticipated that prices are likely to decline further for the 
present. * 
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V.—PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

“Shiboiu”: A Japanese Died Stuff. 

U.S. Cons. Rep., May 4, 1903. 

A new variety of Shibori, or Japanese dress material, is 
shown in the Osaka Exhibition. Designs in dyed stuffs are 
brought out by dexterously making knots in the material so 
that the dye does not penetrate when the stuff is plunged 
into the coloring solution. It sold very readily at the l’aria 
Exhibition, and it is believed that a good European market 
will ultimately be obtained for it as a dress materiat. 

“Octopus Gloy ” : U.S. Customs Decision. 

"Octopus Gioy, ” a solution of starch in a magnesium 
salt, designed for use in sizing cotton and woollen fabrics, 
was assessed for duty at 1-J- cents per lb. as a “ preparation 
of starch ” under paragraph 285 of the tariff, und was 
claimed by the importers to be dutiablo at 25 per eent. ad 
valorem as a “chemical compound,” under paragraph 3. 
This question having been decided by the courts, adversely 
to the claim of the Government, in which decision the 
Treasury Department acquiesced, “ gloy ” is therefore 
dutiable at the rate claimed by the importers.—It. W. M. 


VII.—ACIDS, ALKALIS, Etc. 

Carhosii. (Soda Crystals) : Australian 
Tariff Decibion. 

Commonwealth, of Australia Gazette, March 13, 1903. 

By a decision made under section 139 of the Customs 
Act of 1901, the rate of import duty payable on “ carbosil ” 
has been fixed at Is. per cwt., as soda crystals. 

Citrate or Lime ; Abolition of Import 
Duty on-. 

Bd. of Trade J., May 7, 1903. 

The French Journal Official for the 4th May contains 
a Presidential Decree, dated the 30th April, providing that 
citrate of lime shnll be exempted from the payment of 
import duty. 

Ammonium Sulphate in Germany. 

Chem. Trade J., May 2 , 1903. 

The Gelsenkirchen Coal and Coke Compnny producod 
last year 5,963 tons, against 4,726 tons in 1901 ; the Con¬ 
solidation, 2,431 tons, against 2,155 j the Nordstcru, 2,197 
tons, against 1,950 j the Friedrich der Grosse Works, 1,303 
tons, against 1,155 ; and the Bochum Coal and Coke Co., 
984 tons, against 886. These five concerns alone account 
for an increase of 2,000 tons, and there are scores of others, 
every modern blast-furnace and coke-oven in the country 
being fitted with appliances for the recovery of the valuable 
by-product. 

Aluminium Acetate : Netherlands Customs 
Decision. 

Bd. of Trade J., May 14, 1903. 

By a Besolution of the Ministry of Finance, dated 21st 
April, 1903, aluminium acetate is exempted from the pay¬ 
ment of Customs duty on importation into the Netherlands. 

Chalk, ^Tecifitated : U.S. Customs Decision. 

Precipitated chalk, dried and bolted, and intended for 
toilet purposes, was assessed for duty at 1 eent per lb.. 


under paragraph 13 of the Tariff Act, as "chalk (not 
medicinal nor prepared for toilet purposes), when ground, 
precipitated, &c.” 

This assessment was affirmed by the Board of General 
Appraisers, but reversed, on appeal, by the U.S. Circuit 
Court, who decided it to be a “ manufacture of chalk not 
otherwise provided for,” and dutiable at 25 per cent, ad 
valorem, under the same paragraph. The Treasury Depart¬ 
ment has concurred in this decision.—K. W. M. 

IX.-BUILDING MATERIALS, Etc. 

Loss of Cement Trade of Texas (U.S.A.). 

Foreiyn Office Annual Series, No. 2938. 

There used formerly to he a large and paying business in 
cement from the United Kingdom, but this has gradually 
passed into the hands of German and Belgian traders. In 
1893, out of a total of 15,816/. worth of cement imported, 
8,614/. came from the United Kingdom. Last year practi¬ 
cally none came ftom the United Kingdom, whilst Germany 
sent 22,199/., and Belgium 12,211/. worth. This year con¬ 
tracts were first offered by a British firm here, importing 
cement, to Loudon dealers for some 400,000 barrels of 
cement, for use on public works here, but on account of the 
price asked they went to Germany and Belgium. 


X—METALLURGY. 

Zinc Industry in Eurofe. 

U.S. Cons. Reps., April 20 , 1903. 

Austria. —Zinc ore is mined iu almost ull the provinces 
of Austria, and, according to the official returns, the chief 
participants in the total output during the year 1901 were, 
Bohemia, with 3,090 tons; istyria, with 2,725 tons; Car- 
inthia, with 22,845 tons; Tyrol, with 29,160 tons; and 
Galicia, with 4,760 tons. 

Austria is not numerously provided with zinc smelteries. 
There is one in Bohemia, in connection witli the Erste 
Bohmische Zinkhiitten und Bergbau Gesellscliaft, which 
mines and smelts its own ore. There is also a zinc smeltery 
at Cilli, in Styria, the property of the State, which obtains 
its ore supplies from Kaibl (Carinthia) and Schnecberg and 
Klausen (Tyrol), and turns out about 3,050 tons annually. 
But it is in Galicia that the largest quantity of ore is treated. 
The Galician zinc smelteries are located at Neidzieliska, 
near Szczakowa, at Kiesz, and at Trzebinin. They draw 
their supplies from local sources, and produced about 3,625 
tons of nietal in 1901. 

The greater part of the zinc ore exported from Austria 
finds a market in Germany. It is estimated that, whilo the 
total quantity of Austrian zine ore exported abroad was 
about 22,640 tons, no less than 22,540 tons were supplied 
to German buyers. The total quantity of the metallic zinc 
leaving the country was, approximately, 1,870 tons, of which 
Germany took 1,525 tons. 

Similarly, Germany occupies the first place as regards 
importation, for out of a total of 18,700 tons of zinc ore 
entering Austria last year, 18,600 tons were supplied by 
Germany. The returns dealing with the entry of zinc from 
abroad also show that, while the total amount was 3,250 tons, 
Germany contributed 1,970 tons, Great Britain about 246 
tons, and British India about 935 tons. 

Belgium. —There are in Belgium 12 zino smelting and 
manufacturing establishments producing (according to the 
last statistics published—inI898j 119,671 tons (of 2,205 lb.) 
of metallic zinc of a total value of 11,881,860 dois. per 
annum. Iu that year, 291,977 tons of ore, 11,770 tons of 
by-produets, consisting of various oxides, and 624,511 tons 
of coal were consumed by this industry in Belgium. 

Three out of tho 12 zino smelteries belong to the Soc. de 
laVieillo Montagne; these produced from 141 furnaces, a 
total of nearly 50,000 tons of metal. The following is a 
brief description of one of the works of this company, said 
to he the largest in the world. 
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Them are 69 smelting furnaces of the tjps known as 
“ Belgo-Silesian.” These furnaces are two-sided, compris¬ 
ing each 108 crucibles—t'.e., 54 on each side, disposed iu 
three rows of 18. The crucibles are oval in shape, measur¬ 
ing 1*4 meters (4 ft.) in length, 0-168 meter ( 6-6 ins.) in 
breadth, and 0-254 meter (9'9 inches) in height. The 
furnaces are heated by means of longitudinal grates in the 
centre, the tlames rising vertically to the roof of the j 
furnace and returning on either side, thus heating the 
crucibles on both sides from top to bottom. In each side of j 
the furnace there are nine receptacles, each containing room j 
for six crucibles in two vertical rows. These receptacles [ 
are divided horizontally into three compartments by east- j 
iron plates having an opening for the ashes from the 
crucibles, when cleaning. During this operation the 
receptacles are partially closed by rotary sheet-iron doors 
or shutters, which serve to shield the men from tho heat 
radiating from tho crucibles. These doors also serve to 
diminish the quantity of dust blowing into the Bheds during 
the process of cleaning. 

The furnaces are all of practically the same dimensions, 
v:z., height of roof from the ground, 2-8 meters (3-1)5 
yards); width at tho centre, 5-5 meters (six yards); 
length of two furnaces adjacent, 15 motors (16-3 yards). 

Niue sheet-iron chimneys have been adapted to each 
furnace (one for eacli series of 12 crucibles), carrying the 
smoke above the roof. 

In these chimneys there is a slide valve allowing the 
closing of the draft during the smelting process. 

The principal sources of ore supply are Sardinia, France, 
Sweden, Spain, and Algeria, in the order named. 

France .—The largest producers of zinc in this country 
seem to bo the Societe Anonyme des Mines e.t Fonderies de 
Zinc de la Vieillo Montague. This company mines ores 
and manufactures its own product. 


The native zinc ores of Germany come from Eastern 
Silesia, the Kheialands, and Saxony, and the output of 1901 
was divided as follows with respect to origin :— 


I)rsc- : P' ion. 


Quantity, i Value. 


From tho mining district of llroslau 
From t he mining district of Bonn.. 
All other mining districts. 


Tons. 

S20.099 

103.496 

2i, mu 


I)ols. 

3.1102,746 

1,61 It .WO 

4111,070 


Total 


647.496 j 5,116,376 


Besides this native product, there were imported from 
various countries, 75,503 tons of zinc ores; the largest 
item, 24,016 tons, being contributed by Austria-Hungary. 


The official statistics show, somewhat curiously, that 
during the same yoar Germany exported 41,002 tons of zinc 
ores, of which 21,860 tons weut to Belgium and 18,225 tons 
to Austria-Hungary. 


From this supply of native and imported ores, in 1901 
there were produced 166,283 metric tons of block zinc, 
valued at 13,039,206 dols. From Belgium, France, Great 
Britain, the Netherlands, and Austria, Germany imported 
during the same period 20,180 tons of raw zinc and 
exported 53,312 tons. 


Italy .—The zinc industry in Italy is practically confined 
to two centres, viz., the district of Iglesias, which comprises 
the mining districts of Cagliari, Iglesias, and Sassari, and 
the district of Milan, which comprises tho mining districts 
of Bergamo, Brescia, and Lecco. 


There are few, if any, mines in Sardinia which produce 
zinc alone, lead and zine being usually found together. 
The production of blende is on the increase. Some of the 
mines which had been considered exhausted, have, as a 
result of renewed explorations, been found to contain beds, 
which will ensure a good supply for the future. Other 
miues are giving a greater yield than heretofore, since the 
introduction of electric plant in place of the former 
inadequate steam plant. 


In tho district of Cagliari, the amount of zino and load 
bleude excavated in the year 1901 was as follows: — 

From so mines nml explorations— 

I.ead produced. tons. 41,-139 

Zinc produced. 109,710 

Dols. 

Value of zinc.per ton. 18-27 

Total value of zinc. 2,001,7)1-70 


Iu the district of Sussuri the figures are :— 


Numlier of mini’s of zinc and lead. 4 

I,e;l 1 produced. tons. I,tile 

Zinc pro lured. 6,976 

Dels. 

Value of zinc. per ton. 14*17 

Total vain,-of zinc... 1011,912*72 


The augmented production in the season 1900-1)1, In 
comparison with 189'.)—1900, was 5,176 tons. This result 
was obtained by the increased yield of blende, being 
19,562 tuns against 13,170 tons of the previous season. 
The calamine yield, however, showed a decrease of 1,216, 
tons, the figures of the season 1900-01 being 97,124 tons 
as against 98,840 tons of 1899—1900. 

Owing to the decrease in price of zinc ore, the diminution 
in value of the season’s production was 564,279 dols. 

The mines in the district of Milan are in the provinces of 
Bergamo and Brescia. Iu the province of Bergamo, there 
are at present 10 registered mines and four concessions for 
research. The number of people engaged is 1,827. The 
quantity of zinc ore milled in the. your I9UI was 17,253 tons, 
tho estimated value of which was 265,006*08 dols., being 
15-36 per ton. The number of electric and hydraulic 
motors was six, with a total horse-power of 198, with one 
steam or gas engine of 12 horse-power. 

Exports of zinc ore amounted, in 1901, to 103,020 tons, 
against 1 11,870 tons in 1900. Imports decreased from 85 
to 23 tons. Tho exports were principally sent to Belgium 
and France. 

The export of metallic zinc in blocks or pigs was 349 tons 
in 1901. against 359 in 1900, import of zine blocks was 
3,991 tons, unit sheets 3,859 tons, an increase in each case 
over 1900. 

Russia.—All the Russian zinc works in actual operation 
are located in Poland. Deposits of zine ores are scattered 
in various parts of the Empire, viz., in the South of Russia, 
tho Caucasus, and Finland, but no work is done in those 
districts. Zinc, blende occurs in large quantities in the 
Caucasus in association with silver-lead ore. The bleudo is 
not yet reduced on the spot, but is exported to Great Britain, 
Belgium, and Germany. 


Year. 

Metallic Zinc. 

Sheet Zine. 

White Zinc. 

fiendin.sk Works, j 
1898 

mu j 

Food*. 
191,274 
251,033 
223,110 

Ton*. 
3.158-7 
! 4,091-0 
! 3.032-0 

Poods. 

1 

| Tons. 

i *’ « 

| Poods. 

Tons. 

Paulina Works. 




! 



1808 

1899 

mo 

19!) i 

; 151,520 ; 2,403-7 
! 131,598 2,188*5 
1140,008 ; 2.280-5 
i 155,302 2,520*2 

1 ’’ 

i 



• * 

Constantin 

Works. 

i 

| 






1901 

51,407 

830*8 

•• 

*• 

• • 


Emma Works. 

1 






1898 

1809 

1900 

im 

.. ! 
•• i 


193.302 
200,280 
177.930 
203.763 | 

3.144*0 

3,354*0 

2,893-2 

3,312-2 

73,802 

47,825 

76,889 

36,968 

1,196-B 

777-8 

1,249-9 

884-8 
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The quantity of nine yielded by the Polish mines —from 
information obtained from the Imperial Department of 
Mines—was 4,068,063 poods (66,147-3 tone) of zinc ore 
in 1899, 3,864,354 poods (62,834 -9 tons) in 1900, and 
3,496,233 poods (56,849-3 tons) in 1901. Tho production 
of zinc from these ores is shown in the accompanying 
table. The figures show that the production of metallic 
zinc in Russia is not -very important; this is partly dne to the 
poor quality of the ores and partly to the keen competition 
of the Silesian (German) zinc. The Silesian ore is con¬ 
sidered superior to tho Polish; the Silesian manufacturers 
control large capital, and, being favoured by more advan¬ 
tageous economic conditious, are able to lower the prices of 
their product. 

Russia imports zinc principally from Germauy, Belgium, 
and Holland, and the quantity entered during 1898 was 
10,840 tens. Zinc blende is imported from Silesia. Zinc 
ore is not exported, all the ore mined being smelted in this 
country. A portion of the zinc produced in Poland goes to 
the interior of Russia in the raw state, and is chiefly used 
for manufacture of brass. Tho remainder is rolled into 
sheets at the works in Poland. 


Mini: liAi. Production op Queensland during 1902. 


Eng. and Mining J., April 25, 1903. 

The amount of fine gold produced in 1902 was 640,463 oz., 
against 598,382 oz. in 1901; showing an increase of 
42,081 oz., or 7 per cent., last year. 

The total coal produced iu 1902 was 501,531 tons, 
against 539,472 tons in 1901 ; showing a decrease of 
37,941 tons, or 7-0 per cent. 

The output of other metals and minerals reported is ns 
follows;— 


1901. 


lm 



Copper. 

Iron ore. 

Tungsten ore. 

Manganese ore... 

Hisuiuth ore. 

Bismuth nnc' molybdenite. 

Lime, maiic. 

Opals... 

Other gems. 


oz. 

tons 


nil ue 


671,661 

1.061 

501 

MO 

72 

21N 

20 

21 ! 

C.M4 

e 

7,MO 
6 . 0(10 


701.,112 
2.0S5 
267 
3,761 

4,61)11 

1 

■n 

■1.743 

c 

7,6110 

5,060 


The total value of these minor products in 1902 wns 
417,6757., against 382,9337. in 1901; showing an increase 
of 34,7427., or 9 -1 per cent., last year. 


Tin Production of 1902; Some Details of the —, 
Eng. and Mining J., April 25, 1903. 

Tasmania produced 1,958 tons of metallic tin during 
1902, worth 1,189,140 dols.. and 131 tons of tin ore, value 
25,810 dols. The output of the metal in New t-outh Wales 
was valued at 268,530 dols., compared with 386,575 dols. 
iu 1901. The diminution was due to drought, since the 
alluvial deposits from which tin is obtained can only he 
profitably worked when plenty of water is available. 
Western Australia produced 620 (long) tons, valued at 
198,915 dols., compared with 734 tons, valued at 200,000 
dols., in 1901. 

The Malay Peninsula, for the year ending June 30, 1902, 
produced 22,763 tons of ore, yielding 622 tons of black tin, 
value 242,505 dols. The uet profit for the year was 
111,200 dols. 

The three representative Cornish mines show cost and 
yield (for 1902) as follows :— 


1 

Mine. 

f Coit ' j 

per Ton. j 

Yield of 
Black Tin 
per Ton. 


Hols. 

Lb. 



40-7H 
26*40 



! Cai n Urea and Tincrol't. 

... | 4’0i I 


Of these, only Ilolcouth made a profit, at the rate of 
1-30 dols. per ton net lie., after paying landlord's dues, 
which amounted to 43 cents per ton).—T. i\ B. 


Platinum Spatulas : U.S. Customs Decision. 

| April 8 , 1903. 

I Spatulas with a platinum point and a nickel-plated handle 
j were held bv the Hoard of General Appraisers to ho 
dutiable at 45 per cent, ad valorem under paragraph 193 us 
“ manufactures of metal.”—It. W. M. 


1 German Silver Strips : U.S. Customs Decision. 
April 20 , 1903. 

Strips of German silver rolled and cut to definito form 
; and shape were lieUl by the Board of General Appraisers 
; to ho dutiable at 45 per cent, ad valorem under paragraph 
193 of the Tariff Act, as “ manufactures of metal,” and not 
at 25 per cent, ad valorem under paragraph 174 us “ German 
silver, unmanufactured.”—It. W. M. 

j 


Michel, Cobalt, and Chrome Exports op 

New Caledonia. ; 

1 

Bd. of Trade J., April 30, 1903. 

In 1902 the quantity of nickel ore exported was slightly 
inferior to that of the preceding year, the figures being 
129,653,090 kilos., as compared with 132,814,356 kilos. ; 
The exports of cobalt, which were only 3,123,150 kilos, iu 
1901, reached 7,512,220 kilos, iu 1902, while those of 
chrome fell from 17,451,192 kilos., in 1901, to 10,281,000 
in 1902. 

Silica** Cotton or Slag Wool : U.S. Tariff Decision. ! 

Bd. of Trade J., April SO, 1903. 

The article known in GreBt Britain ns “silicate cotton ” 
or “slag wool,” and in the United States as “mineral 
wool” or “rockwool,” is liable, on importation into the 
United States, ro a duty of 20-per cent, ad valorem, nan | 
mm-enumerated manufactured artiole under section 6 of 
the Tariff Act. I 


XII.—FATS, OILS, Etc. 

Cotton-Seed Oil and Cake in Texas (U.S.A.)i 

Foreign Office Annual Series, No. 2968. 

Exports of Cotton-Seed Meat and Cake from Galveston 
for 1898—1902. 


Quantity. 


Year. 

— ■ 

United 

King¬ 

dom. 

Ger¬ 

many. 

Holland. 

Belgium. 

Den¬ 

mark. 

France. 


Tons. 

Tons. 

Tons. 

Tons. 

Tots. 

Tons. 

1898 

0.146 

15il,n27 

20,239 

3,003 

20,651 

4,441 

1 80!) 

20,567 

156,307 

34,300 

5,051 

31,948 

4,935 

31*00 

12.553 

164.060 

‘’3,370 

8,145 

12,137 

2,961 

1001 

21,540 

152,876 

34,070 

7,745 

17,813 

8,183 

1902 

8,003 

102.117 

26,832 

0,190 

21,175 

2,460 

Average, > 
five years j 

14,343 

146,459 

30.400 

6,328 

21,943 

3.624 
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Export! of Cotton-Seed Oil from Galveston fir 1898—190V. 


Tear. 

United 

Kingdom. 

Germany. 

Franco. 


ftalN* 

Gall*. 

(inlls. 


97,500 

812,455 

927.305 

1 *00 

34.HOO 

101,132 

1,071,76:) 

11X10 

81,000 

3119,0311 

1,021,527 

1SXI1 

47.801* 

130,2(1* 

M57.043 

190-2 

.7,000 

1*2,600 


Average, five years... 

57,M2 

227,075 

1,076,310 


Quantity. 


Holland. 

Belgium. 

Italy. 

Denmark. 

■ Mexico. 

t 

C.nlK 

(Jail*. 

Onlla. 

(sails. j 

Galls. 

l.S.Vl DS.* 

lllS.N-W 

1,085.340 

74,510 

015,870 

3,i!*:*.so7 

i 116,072 

12,750 

205,020 ! 

1.080,551 

2,103,100 



108.120 

t 1,03.1,*77 

2.422,260 

54.080 


40,050 

i 1.410,825 

2.681,800 

86,211 



1 506,550 

2,511.403 

70.012 

•210.020 

87.520 

1 081,286 


Oil-Seeds is Uganda is 1902. 

Bd. of Trade J., April 30, 1903. 

Karth-nuts are largely grown in the districts around Lake 
Victoria Nyanza, and it is belioved that a rapidly increasing 
quantity will soon be passing over the railway. 

Stm-sim nr OH-seal .—A trade in this only started during 
the half-year under report, and the seed is grown in the 
districts on the lake. The Italian Trading Company seem 
to have a monopoly of it, and they were almost the only 
firm who despatched the 16$ tons from Port 1'lorenco to 
the coast, and it no doubt found its way to Europe by the 
Austrian-l.loyd boats. The agents of the above-named 
firm state that they expect to provide a steadily increasing 
traffic in this seed. 


Hints poh Exporters or Soap and Candles. 

Chamber of Com. J., May 1903. ' 

The German Consul at Varna reports that soaps are 
principally native productions. Soaps from Turkey are 
duty-free, and are consequently much in favour at present. 
Toilet soaps come from Germany and Austria-Hungary; 
better sorts from France and Great Britain. Candles are 
principally imported into Adrianople by Belgium and 
Holland at the price of 100 frs. per 100 kilos. French 
candles, on account of their high prices, do not now meet 
with buyers. The French Consul at Damascus states that 
the natives remain faithful to the native soaps ; they princi¬ 
pally use soap from Nablus, to the north of Jerusalem, or 
from Beyrout or Antioch. A French attempt to import 
Marseilles soap has failed. England supplies the market of 
Tripoli, the price of candles being 92 to 95 frs. per 100 
kilos. It is true that Tripoli possesses some soap works, 
but Tuuis covers the principal requirements. Marseilles 
and Italian merchandise is also imported into the market. 
The German Consul at Hayti reports that the consumption 
of ordinary soaps is proportionally very considerable, and 
they are mostly imported from the United States. It is 
stated that a soap factory, whioh has been in existence at 
Port-au-Prince for six years, and whioh produces from 1,000 
to 1,250 gourds of soap per month, sells the same readily 
st 1• 80 to 1-90, packed in gourds, per case weighing 
7 kilos. At St. Marc also a soap factory has been existent 
for some months, which is, however, inferior to the before- 
named one, and the development of which is being 
i waited. 


XIII. A.—PIGMENTS, PAINTS, Etc. 

CoLouns, Kaiitii : U.S. Customs Decision. 

An article described as an “ earth colour ” which was 
neither uu ochre, umber, nor sienna,.but an extract from 
a Vandyke or Cnssel brown, was decided by the Board of 
General Appraisers to ho dutiable at 30 per cent, ad 
valorem uuder paragraph 58 of the Tariff Act.—It. W. M. 


X V. — MANURES, Etc. 

Crown Licenses you Removing Guano in tub 
' South Atlantic Islands. 

' Bd. of Trade J., May 1 4, 1903. 

The Crown Agents for the Colonies are prepared to 
receive applications for crown licenses for the exclusive 
occupation of any or all of the uninhabited islands in the 
South Atlantic Ocean, known as Nightingale, Inaccessible, 
and Gough Islands, for the purpose of removing guaho, &c. 

Applications for permission to conduct experimental 
operations for a short period, with a view to taking out 
a license, will also be entertained subject to the deposit of a 
sum to bo arranged, as n proof of bona Jidee. 

Information as to the conditions usually attached to 
licenses can he obtained from tho Crown Agents, and a 
specimen form of license can be seen at their offices in 
Downing Street, S.VV. 

XVI.—SUGAR, STARCH, Etc. 

New Sugar-Legislation or France, Germany, and 
Austria-Hungary. 

The Board of Trade have received copies of the new 
Sugar Laws recently promulgated by the Governments of 
France, Germany, and Austria-Hungary. These laws aro 
to come into operation in each case simultaneously with 
the convention, i.e.. on the 1st September next. 

Tho principal provisions of the Laws are as follows :— 

I. — France. 

From the 1st September 1903 the internal consumption 
duty on sugar is fixed at the following rates :— 

Frs. Cts. 

Raw and refined sugars .IDO kilos, of refined 25 DU 

Candies. 100 kilos, not weight 28 75 


Gbkase, Soluble s U.S. Customs Decision, . 

April 8 , 1903. 

Duty was assessed at 30 per cent, ad valorem on a 
preparation known as ** soluble grease ” produced by sulfo- 
aating tallow; it is used as alizarine assistant. The 
mporter claimed that the merchandise was more properly 
i softening than an alizarine assistant, and was dutiable 
it 20 per cent, ad valorem 4 s a “manufactured article 
inenumerated.” The Board of, General Appraisers, 
'ollowing a ruling of the United States Court, sustained the 
:laim of the importer,— R. W, M. 


Tho manufacturing tax of 1 fr. per ion kilos, is to be 
abolished from the same date, and the tax on refining 
reduced from 4 to 2 frs. per 100 kilos. Authorisation is 
also given for the exemption (under conditions to be 
determined by the Administration) of molasses destised 
for agricultural purposes and containing a saccharine 
richness of not more than 50 per cent. 

The Customs surtaxes on foreign sugars of any origin 
are froni the same date to be modified as follows :•— 


Frs. Cts, 

Refined sugars and raw sugars, testing not leas 

than 9S per cent... 100 kilos, net weight 8 0#-- 

Othcr tugars.. „ » 5 50 
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The surtax on candies will he calculated in the proportion 
of 107 kilos, of refined to 100 kilos, of candy, net weight. 
With regard to molasses and chocolate, the existing 
provisions in respect of import duties are to remain in 
force. 

The “ dotaxes de distance,” or allowances for cost of 
transport granted to French Colonial sugars imported 
directly into France and to French sugars despatched 
under certain conditions to refineries at Atlantic or 
Mediterranean ports or in the interior, are for the future 
to be allowed according to the actual cost of transport 
instead of at the former fixed rates, which rates, how¬ 
ever, are not to be exceeded. 

Sugars for use in the manufacture of alimentary products 
for exportation may be introduced into factories specially 
engaged in such manufacture and utilised free of duty under 
control. 

The direct bounties on exported sugars are to be abolished, 
together with the system of assessiug the amount of the 
consuption duty on the weight of the beetroot employed in 
the manufacture of the dutiable sugar, which was found to 
operate as an indirect bounty by reason of excess yields 
and allowances for waste in manufacture. 

The dispositions in force prior to the Law of 1884, 
relative to the assessment of the “ prise en charge ” based 
on the volume and density of tho juice before defecation, 
are to be again put into operation. The rate of the “ prise 
en charge” is fixed at 1,500 grms. per hectolitre and 
per degree of density above 100° (100° = density of water). 

The dispositions actually in operation as to the taxation 
of raw sugars according to saecharimetric test, as well as 
those relating to the working of refineries, are maintained 
in foroe. 

II. — Germany. 

From the date when the Brussels Sugar Convention 
comes into force, the internal tax on sugar in Germany 
is to be fixed at 14 marks per 100 kilos. The import 
duties on foreign sugars on which no premium has been 
paid in the country of production, are to be levied, from 
the same date, at the highest rate possible under the 
Brussels Sugar Convention (i.e., at the rate of tho internal 
duty plus a surtax equivalent to 6 frs. per 100 kilos, for 
refined, and 5 frs. 50 cents per 100 kilos, for raw). 
The country of origin of the sugar is to be proved ou 
entry. 

The provisions of the existing sugar laws relative to the 
“ additional tax ” on sugar produced, and to export bounties 
are to be suspended. It is also provided that sugar which 
shall have been received into a bonded warehouse before 
the coming into force of this law, shall, on coming into the 
open market or into a sugar factory ufter that date, repay 
the export bounty accorded thereon. 

III. — Austria-Hungary. 

From the date when the Brussels Convention comes into 
force, the import duty on sugar is to be levied at the 
highest rate permitted under the terms of the Convention 
(see above, under Germany). The origin of foreign sugar 
is to be certified on importation. 

After August 31, 1903, no further export bounty will be 
granted on Austro-Hungarian sugar, either in its natural 
form or when contained in sacchariferous articles. 

No alteration is made by tho present law in the existing 
consumption duty on sugar which stands at 38 kr. per 
100 kilos. 

The remaining sections of the law provide for regulating 
the supply of sugar in the home market in the various 
districts within the Austro-Hungarian Customs Union, and 
fixes the sugar “ contingent ” tor the ensuing season 
(1903-4) for Austria, Hungary, and Bosoia-Herzcgovina, 
respectively. In this connection, a further law has been 
promulgated containing regulations for the individual dis¬ 
tribution mt the sugar “ contingent ” in Austria,* the 


• A Bill containing corresponding provisions for Hungary Is 
under the consideration of the Hungarian Legislature. 


provisions of which have been summarised in a memorandun 
by Mr. Bennett, His Majesty’s Commercial Attach^ at 
Vienna, received at the Board of Trade through the Foreigr 
Office. 

The system, known as “ double oontingentirung,” consist! 
in granting to each branch of the sugar industry certain 
definite claims to the prescribed contingent. To refiners ii 
granted the right of placing the sugar contingent directly 
on the home market, while raw sugar producers alont 
possess a claim to tho raw sugar value of the contingent 
which is calculated on the basis of 100 kilos, of raw being 
equal to 90 kilos, of refined. 

With regard to raw sugar factories, the maximum net 
production of each factory during one of the seasons ol 
1898-99, 1899-1900, 1900-01, is to he taken as the basil 
for the scale of participation in the raw sugar value of th< 
contingent. At the same time, modifications of this general 
rule are to be made in favour of tho smaller factories 
Similarly, the share iu the contingent assigned to eacl 
refinery is to be fixed by ascertaining the maximum amounl 
of refined sugar placed on the home market by such 
refinery during one of tho seasons of 1898-99, 1899-1900, 
1900-01. 

The certificates issued every month by the Government, 
showing what portion of the contingent prescribed for any 
particular season may be set free for home consumption 
will be distributed among the various raw sugar producers, 
and must eventually be acquired by refiners before they 
can exercise their right of placing the refined article on the 
home market. Mr. Bennett accordingly poiuts out that the 
system of “double contingentirung” consists m an arrange¬ 
ment under which, on the one hand, refiners receive the 
right of admitting the sugar contingent to excise, whereas, 
on the other, raw sugar producers can alone obtain the 
certificates enabling the refiners to exerciso that right; and 
he adds that, though the law contains no stipulations as to 
how refiners are to acquire the necessary certificates, a 
private arrangement hus been come to between the refiners 
and raw sugar producers, by which the former can acquire 
the certificates in question on payment to the latter of 
3 kr. 30 h. per 100 kilos, of refined sugar placed on the 
home market. 

XVIII. C. — DISINFECTANTS. 

Sheep D:r: U.S. Customs Decision. 

April 24, 1903, 

Sheep dip, consisting of soap, carbolic or creosote oils, and 
arsenic compounds, not adapted for household use, and 
suitable only for disinfecting sheep or other animals, was 
held by the Board of General Appraisers, to he free of duty 
under paragraph 657 of the free list Tariff Act, and not at 
20 per cent, ad valorem as assessed by the Collector. 

—11. W. M. 

XIX.—PAPER, PASTEBOARD, Etc. 

Wood Pulp tn Spain. 

Bd. of Trade J., May 14, 1903. 

H.M. Consul remarks that 10,239 tons of wood-pulp, 
imported into Bilbao in 1902, point to an article which may 
become worth the attention of Canadian prodoccrs. At 
present Norway supplies nearly the whole of this, which is 
said, in Bilbao, to be superior to the Canadian, but price is 
probably the decisive factor. Norwegian pulp costs 11 frs. 
per 100 kilos, (say 4s. 5 d. per cwt.) franco Bilbao, against 
Canadian, 5s. per cwt. 

XX.—FINE CHEMICALS, Etc. 

Saccharin Regulations in Germ ant. 

Bd. of Trade J., April 30, 1903. 

The regnlations for carrying out the law prohibiting 
the production, importation, or sale of saccharin, &c., iu 
Germany, came into force on April 1, 1903. 

4 , 
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The principal provisions me an follow. 

Of the oxtsting factories of aaocharin. Only one i» allows I 
to go on manufacturing, a permission that may. however, he 
recalled at anytime. The price of SO marks per kilo oaonot 
be exceeded when selling refined saccharin to Germ in 
consumers ; exportation ia allowed without any restriction 
on price. The prioe before the pasting of the law was 
only IS marks. 

With regard to badness done vrithin Germany, the regula¬ 
tions treat saccharin in the same way as if it were poison. 
It can only be furnished to apothecaries or to persons who 
have special authority to use it, and to the heads of certain 
establishments for cures, which at present is limited to that 
at Neuenahr on the Rhine. 

For the production of specified articles, manufacturers 
can procure saccharin in cases where sugar cannot be used. 

Quinine in the Netherlands. 

Foreign Office Annual Series, No. 2965. 

'the import of quinine bark in 1902 was large, and prices 
were in consequence depressed, dropping from Ijd. per unit 
in January to OBOd. per uoit in August, recovering in the 
latter parr of the year, and closing in December at Id. per 
unit. 

The production of sulphate of quinine was 714,400 lb. in 
1901 and 705,000 lb. in 1902, and wss sold at prices 
averaging 1 -39<f. per unit- 

Camphor i Artificial — . 

Schimmel'e Report, April 14, 1903. 

The Port Chester Chemical Co., with a capita! of ono 
million dole., has been formed in New York, for the manufac¬ 
ture of camphor from nil of turpentine. The immediate 
^production will be, it is said, about 600,000 lb. per annum ; 
find this will ultimately be increased to 2 , 000,000 lh. per 
'annum. It is estimated that one barrel of turpentine will 
fyleld 98 lb. of camphor of 99 per cent, purity. 

;: The production of natural camphor amounts to 300,000 lb. 
fin Japan, 220,000 lb. in China, and 7,000,000 lb. in Formosa, 
the production in the last named island affording an annual 
revenue of 800,000 dole, to the Japanese Government. 

' -A. S. 


f patent V,fet* 

t 

j N.B.—In these lists, [A.] means “Application for Patent," and 
i[C-8.1," Complete Specification Aooepted." 
r Where s Ooraplete Specification accompanies an Application, an 
[asterisk Is affiled. The dates given are (i) In the oase of Applies- 
jtloni for Patents, the dates of application, and (il) in the case of 
complete Specification! Accepted, those of the Official Journals 
|ln which aeoeptanoea of the Ooraplete Specification* are advertised, 
f. Complete Specifications thus advertised as accepted ere open to 
-Inspection at the Patent Office immediately, and to opposition 
[within two months or the mid dates. 


L—PLANT, APPARATUS, AND MACHINERY. 

A.] 10,058. Smithson. Packing for acid towers or 
condensers. May 4. 

»> 10,124. Ekenberg. Cencentretiug and evaporating 

liquids.* May 4. r* 

„ 10,681. Farrell. Settling or filtering tfnks. May 11. 

„ 10,881. Knight, Manufacture of filtering mediums.* 

May 12. 


[A.] 10,834. Kkcubtig. Mttbod of sud apparatus fbr 
heating substances containing liquid or moisture.* 
May 18. 

„ 10,936. Kohler. Meant for facilitating the reading 

of thermometers, burettes, and other graduated 
tubes.* May 13. 

[C.S.] 10,724 (1902). Hits. Apparatus for heating air Of 
liquids to a constant temperature. May 13. 

,. 11,305 (1902). Hiorth. Drying apparatus. May 18. 

i, 14,073 (1902). Bridge. Cruthing machine. May 18. 

„ 18.830 (1902). Reese. Separation of solid matter 

from liquids, or of liquids from each other. 
May 20. 

„ 24,447 (1902). Heimann. Extracting apparatus. 

May 20. 


II. —FUEL, GAS, ANI) LIGHT. 

[A.] 10,295. Dressier. Keating furnace. (IJ.S. Appl., 
May 6, 1902.)* May?. 

„ 10,364. Fletcher, Russell, and Co. Bunsen or 

atmospheric gas burner.* Msy 7. 

» 10,416. Faucheur. Manufacture of fuel briquettes. 

May 7. 

„ 10,493. Thwaite. Prevention of oxidation in carbon 

electrodes of clectrio stack furnaces. May 8. 

„ 10,527. Blau. Oil gas of high combustible valuo. 

May 8. 

„ 10,624. Pearson. See under VII. 

„ 10,687. Grayson. Manufacture of artificial fuel. 

May It. 

„ 10,852. Grundy. Manufacture of incandescent 

mantles. May 13. 

„ 10,866. Henderson. Regenerative furnaces. May 13. 

„ 11,000. Reynolds. Electric crucible furnaces. 

May 14. 

„ 11,001. Reynolds. Electrio crucible furnace. 

May 14. 

„ 11,119. Hansen. Rotary furnaces. May 15. 

[C.S.J 12,156 (1902). Abel (Siemens and Halske A.-G.) 
See under XI. 

„ 12,162 (1902). Abel (Siemens and Halske A.-G.). 

See under XI. 

„ 12,362 (1902). Crosaley and Rigby. Apparatus 

, for treating gas and air in connection with gas- 

producers. May 18. 

„ 12,429 (1902), Von Heidenatam. Producing fuel 

briquettes. May 18. 

„ 13,447 (1902). Berntrop and Hulsebosch. Manu¬ 

facture of fuel or fuel briquettes or blocks. 
May 20. 

„ 15,154 (1902). Johnson (Deuti. Gont. Gas-Ges. and 

Bueb). Apparatus for manufacture of gas. 
May 20. 

„ 15,770 (1902). Lake (Julius Hardt). Bunsen 

burners. May 20. 

„ 5566 (1903). Brown. Artificial fuel. May 13. 

Ill—DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[C.8.] 27,070 (1902). Ballsutyne. Discharger for sul¬ 
phate of ammonia saturators. May 20. 
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IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 10,074. Newton (Bayer). New derivative* of the 
anthraquinone series. May 4. 

„ 10,530. Johnson (Badische Anilin und Sodafabr.). 

Production of disarm colouring matter*. May 8. 

„ 11,003. Abel (Act.-Ges. f. Anilinfabr.). Manu¬ 

facture of green sulphurised dyestuff*. May 14. 

„ 11,004. Abel (Act.-Ges. f. Anilinfabr.). Manu¬ 

facture of red moouzo dyestuffs. May 14. 

[C.S.] 13,430 (1902). lmruy (Meister, Lucius und 
lirliniug). Manufacture of broniiuated product* 
of indigo. May 13. 

„ 10,917 (1902) Ellis (Sue. Chitn. Usines du Rhone). 

Manufacture of indigo or intermediate product*. 
May 13. 

V.-PREPARING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 10,035. Uawson and Lodge. Machine for treating 
textiles with liquids. May 4. 

„ 10,221. Bloxam (Knapsteiu). Manufacture of 

mordants and of mixtures thereof with dyestuff*. 
May 5. 

„ 10,234. Rousaelle. Apparatuf for treating wool. 

May a. 

„ 10,233. Crompton und Horror.ks. Machines for 

treating yarn in hank form. May 6. 

„ 10,538. Perkin, and Whipp Bros, and Todd. Treat¬ 

ment of raw cotton and flax, and cotton and 
linen goods, to reduce their inflammability. May 8. 

„ 10,802. Sehoening and The Carl Schoeniug Eisen- 

giesserei u. Werkzeug Maschinenfabr. A.-G. 
Printing patterns on piece goods, paper, &c. 
May 12. 

„ 10,839. Kohn. Manufacture of fibre material. 

May 12. 

,, 10,925. llott and MUllen. Textile printing machines. 

May 13. 

„ 11,0(11. Kenworthy. Machines for finishing textile 

fabrics. May 15. 

[C.S.] 10,530 (1902). Leinveher. Preparing and spinning 
threads from cellulose, paper, pulp, &c. May 20. 

„ 5249 (1903). Spenle. T'entering and mercerising 

machines. May 20. 

VII.—ACIDS, ALKALIS, SALTS, Etc. 

[A,] 10,122. Trivick. Production of nascent chlorine. 
May 4. 

„ 10,123. Trivick. Generation of nascent chlorine. 

May 4. 

„ 10,815. Elworthy. Processes for solidifying carbon 

dioxide. May 6. 

„ 10,624. Pearson. Manufacture of lime and fuel 

gas. May 9. 

„ 11,126. Dtimars. Apparatus for separating air 

into its constituent gases.* May 15. 

„ 11,221. Llghtfoot (Qes. f. Linde’s Kismasohinen 

A.-G.). Process and apparatus for obtaining 
nitrogen from liquid air.* May 16. 

[C.8.] 12,204 (1902). Jfcflnson (Badisohe Anilin und Soda 
Fabrik). Production of ulkali metal oxides. 
May 18. 


[C.S.] 12,691 (1902). Culnod and Fournier. See under 
XI. 

„ 27,070 (1902). Ballantyne. See under III. 

„ 6824 (1903). Clark (Fergnion). Manufacture of 

sulphuric anhydride. May 13. 


VIII.—POTTERY, GLASS, AND ENAMELS. 

[A.] 10,285. Swearer and Toynbee. Making wire-glass.* 
May 6. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 10,557. Graham. Manufacture of a substance 
resembling stone. May 9. 

[C.S.] 13,664 (1902). Christen. Manufacture of asphalt 
composition. May 20. 

„ 2453 (1903). Krause. Production of artificial 

stone. May 13. 

,, 3629 (1903). Justice (Acheson Co.). Production 

of compounds containing carbon, silicon, and 
oxygen in chemical combination. May 20. 


X.—METALLURGY. 

[A.] 10,211. Pearce and l’earee. Obtaining metallic tin 
from its oxide. May 5. 

„ 10,330. Kuhlmeyer and Edwardes. Centrifugal 

machine- for treating tailings or slimes from ore- 
stamping operations, &c. May 6. 

„ 10,412. Atkinson. Treatment of ores. May 7. 

„ 10,648. Heffeliminn. Preparing fine, granulated, 

or sand ores for use in the blastfurnace. May 11. 

„ 10,659. Loewenthal and Lip pert. Smelting sand- 

like or dusty ores.* May 11. 

„ 10,754. Williamson. Cyanide process of gold 

extraction. May 12. 

„ 10,771. Leifert and Ertglund. Method of soldering 

aluminium. May 12. 

„ 11,002. Reynold*. Method of melting steol, &e. in 

electric resistance furnaces. May 14. 

[C.S.] 12,561 (1902). Wright. Amalgamating plates for 
gold ore treatment. May 13. 

„ 13,025 (1902). Jensen (Riibel). Manufacture of 

aluminium. May 13. 

„ 13,714 (1902). Knigge and van Holt. Process of 

hardening iron. May 13. 

„ 14,936 (1902). Warrington. Manufacture of 

alumiuium alloys. May 20. 

„ 15,222 (1902). Stone. Process for freeing copper 

regulus from arsenic and antimony. May 20. 

„ 1519 (1903). Dobbclatein. Working off or reduc¬ 

ing pulverulent or dust iron ores. May 20. 

„ 7693 (1903). Sextou. Method of treating ores of 

sine. May 20. 


XL—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 10,194. Carre re. Electric furnaces.* May 5. 

„ 10,493. Thwaite. See under II. 

„ 10,541. Bijur. Making battery plates.* May 8. 
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[A.] 10,743. Wakelin and Turquand. Method of apply- 1 
ing electrolytes to batteries. Muy 12. 

„ 11,143. Calandri. Accumulutor electrodes. May 1 5. ■ 

[C.S.] 13,136 (1903). Abel (Siemens and Iliilake A.-G.). 
Electric incandescence lamps. May 30. 

„ 13,163 (1902). Abel (Siemens and llnlske A. G.). 

Manufacture of filaments for electric incandes¬ 
cence lamps. May 20 . 

„ 12,691 (1902). Cuenod and Fournier. Electrolytic 

decomposition of alkaline chlorides. May 13. 

„ 14,133 (1903). Baker,and Castner-Kellner Alkali 

Co. Connecting carbon electrodes with electric 
leads. May 20. 

„ 14,583 (1909). Gaiffe and Gallot. Electrolytic 

interruptors. May 20. 

„ 15,128 (1908). Bloxam (“ Columbus ” Elect. Ges.). 

Apparatus for elcctrolytically coatiug sheet metal 
with sine. May 20. 

„ 28,013 (1902). Chloride Electrical Storage Co., 

Ltd. (Soc. Alton. Travail Klee. Mvtaux). For¬ 
mation of negative electrodes for accumulators. 
May 13. 

„ 1670 (1903). Reitl. Method of generating elec 

tricity. May 20 . 


XII.—FATS, FATTY OILS, WAXES, AND SOAP. 

[A t 10,197. Harrington. Candles. May 5. 

„ 10,324. Delahaye. Manufacture of artificial wax. 

May 6. 


LIST. m 


XVI—SUGAR, 8TARCH, GUM, Brc. 

[A.] 10,082. Process for refining sugar. May 4. 

„ 10,340. Treatment or preparation of sugar. May 6. 

[C.S.] 885 (1903). Haake and lltmkc. Preparation of an 
adhesive or cement from starch. May 20. 


XVII—BREWING, WINKS. SPIRITS, Kto. 

[A.] 10,093. Johnson and Hare. Fermentation of 
liquids.* May 4. 

,. 10.581. Wnrdle. Preserving brewers’or distillers' 

yeast. May 9. 

„ 10,929. Guillaume. Distillation and rectification of 

alcohols and the like. (Fr, Appl., June 7,1902.)* 
May 13. 

., 11,072. Maynard. Method of extracting the 

soluble constituents of hops added to beer when 
stored in vats, funks, he. May 15. 

,, 11,223. Lapp. Manufacture of beer free from 

alcohol.* May Hi 

[C.S.] 11,645 (1902). Grant ami Duff. Evaporating and 
drying liquid distillery refuse or by-products. 
May 13. 


XVIII—FOODS; SANITATION; WATER 
PURIFICATION, A DISINFECTANTS. 

B.—Sanitation i Water Purification. 

[A.} 11,073. Travis and Ault. Purification of sewage 
und other liquids. May 15. 


[C.S.] 12,957 (1902). Liebreich. Manufacturing fatty 
substance* from fats, &c., of animal aud vegetable 
origin, and of fat-like substances of mineral 
origin. May 13. 

„ 15,897 (1902). Johnson (Elek.-Act.-Ges. vonn. 

W. Lnhmeyer and Co.). Apparatus for testing 
lubricating oils. May 20. 

XIII—PIGMENTS, PAINTS; KKSINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A. — Pigment t, Paints. 

[A.] 10,279. Tytherleigh. Copying ink. May 6. 

„ 11,112. Armbruster and Morton. Making pig¬ 

ments.* May 15. 

„ 11,113. Armbruster and Morton. Composition to 

be ustd for making pigments.* May 15. 

[C.S.] 3769 (1903). Armbruster and Morton. Composi¬ 
tion of matter to be used for pigments. May 13. 

C. — India-rubber, fcc. 

[C.S.] 25,004 (1902). Thielgaard. Treatment of waste 
oaoatchonc, gutta-percha, he. May 20. 


XIV—TANNING, LEATHER. GLUE, AND SIZE. 

[A.] 10,845. How&rth (Bauer and Co.). Manufacture 
of albaminona eomttoands soluble in water. 
May 12. * 


C. — Disinfectants. 

[A.] 10,668. Musgrove. Means for disinfecting. May 11. 


XIX—PAPER, PASTEBOARD, Etc. 

[A.] 10,243. Ralston and Briggs. Production of soluble 

aeetylised cellulose derivatives. May 5. 

[C.S.J 1479 (1903). Koenig. Manufacture of compo- 
board. May 13. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 10,095. Zimmernmnii (Schering). Manufacture of 
methylene liippuric acid. May 4. 

„ 10,242. Iljiuskij and Wedekind and Co. Manufac¬ 

ture of organic sulpho-eoinpoiinds. May 5. 

„ 11,136. Imray (Fabr. Prod. ('him. Thauii ct Mul- 

house). Manufacture of saccharine. May 15. 

„ 11,137. Imray (Meister, Lucius urnl Br(lning). 

Manufacture of derivatives of cyclo-hexane and 
cyclo-hexene. May 15. 

„ 11,138. Imray (Meister, Lucius und Brltoing). 

Manufacture of esters of trimethyl cyclo-hexenone 
carboxylic acid. May 15. 

[C.S.] 1945 (1903). Boehm (Fischer). Preparation of 
C. C-dialkyl barbituric acids from monoalkyl 
malonic esters. May 20. 
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[C.S.'J 8480 (1003). Boehm (Winternitz). Manufacture 
of Molid iodized and bromized oils in powder form. 
May 13. 

XXI— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 11,219. Fulton and Gillard. Production of photo* 
graphs on linen or other fabric. May 16. 
fC.S-3 539 > (1903). Fritzsche. Photographic film bands. 
May IS. 


OP CHEMICAL INDUSTRY. [Majse.iros. 


XXTT.—KXPL 08 IVKS. MATCHES, Err. 

[A.] 10,789. Fischer. Ezplosive mixture. May 12. 

„ 10,886. Brock. Explosive for blasting, signalling, 

and other purposes. May 12. 

[C.S.] 11,503 (1902). Muir and Bell. Iguitiug material 
for matches, cartridge fuses, &c. May 20. 

„ 13,111 (1902). Az. Explosives. May 20. 

„ 2977 (1903). Brock. Explosive compounds for 

signal, blasting, and other purposes. May 20. 
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ANNUAL MEETING, BRADFORD, 1908. 

AllRJDClKD PaOOBAMMK. 

Wednesday, July 13 tk. 

10.30 a.m. General Meeting. President's Address. Mu¬ 

nicipal Techuical College. 

1.0 p.m. Luncheon, at Midland Hotel, by invitation of 
the Local Committee. 

3.0 p.m. Garden Party at “ Ashdown,” Apperloy Bridge, 
by kind invitation of VV. Edward Aykroyd, 
Esq., J.P. ' ' 

8.0 p.m. Reception at the Town Hall by his Worship 
the Mayor of Bradford (Aid. David Wade, 
J.P.) and Mrs. Wade. j 

Thursday July 1G th. 

Whole Day Excursion ; — 

(1) The Works of Messrs. Win. Eison and Co., Burley- 

in-Wharfedale (Spinning and Manufacturing). 
Luncheon at Burley. 

Afternoon visit to Fnrntey Hull, Utley, by kind invi¬ 
tation of F. H. Fawkes, Esq., J.P., to inspect Hall 
and Collection of Paintings by J. M. W. Turner, 

It.A. 

Morniny Excursions :— 

(2) The Works of Messrs. W. and J. Whitehead, Ltd. 

(Combing and Spinning). The Works of Messrs. 
Priestley’s, Ltd. (Manufacturing). 

(3) The Works of Messrs. Jas. Drummond and Sons, 

Ltd. (Combing, Spinning, and Manufacturing). 

■(4) The Works of Messrs. John Smith and Sons, Ltd. 
(Combing, Spinning, and Dyeing). The Works 
of Messrs. II. B. Priestman and Co. (Spinning and 
Manufacturing). The Works of Messrs. A. 
Priestuuin and Co. (Manufacturing and Finishing), j 
(3)*The Works of Messrs. Sir Titus Salt, Bart., Sons, 
and Co., Ltd. (Combing, Spinning, Manufacturing, 
and Dyeing). 

(6) The City Conditioning House (Testing of Wool, Tops, 

Yarns, &c.). ' 

Note. —Luncheon will be provided : for Excur¬ 
sion 1 at Burley, and for all others at the Midland 
Hotel, Bradford. I 

Afternoon Excursions .-— 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom 

Makers). 

(8) The Works of Messrs. W. H. North and Co., Ltd. 

(Cotton Warp Dyeing, Sizing, and Mercerising). 

(9) The Works of Messrs. Ed. Ripley and Son, Ltd. 

(Piece Dyeing and Finishing). , 

(10) Tho Warehouse of Messrs. Law ltusseli and Co., 

Ltd. (Dress Goods). 

JSote. —This Excursion is specially suitable for 
Ladies. 

The following has been arranged so that all 
Afternoon Parties may participate, with exception 
of Excursion 1 :— i 

(11) The New City Firo Brigade Station, at 5 p.m. 

(Special turn-out of the Brigade.) 

7.30 p.m. Annual Dinner at the Midland Hotel. President’s 

Reception, 7 to 7.3U. Ladies are especially 
invited to attend the Dinner. 

Friday, July nth. 

Pleasure Excursion to Ripon, Studley Royal, and Harrogate. 
8—10 p.m. Ladies’ Et€Ung, Midland Hotel. 

10 p.m. Smoking Concert, Midland Hotel. 


A detailed programme, with request form for tioket*, 
was issued with the Journal for May 80. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 ; Prof. P. Phillips Bedson, Mr. E. 
Carey, Mr. W. H. Nichols, and Prof. H. It. Procter have 
been nominated Vice-Presidents under Rule 8 j and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 


NEW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council haB granted the application of thirty members 
of the Society residing in New South Wales to be allowed 
to form a section, to be called the Sydney Section of tho 
Society. 


ST. LOUIS EXHIBITION, 1904. 

Tho invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with the endorsement of the 
Prince of Wales as President, may perhaps lie regarded by 
some as an appeal to the patriotism rather than to the 
business instincts of British manufacturers, but it is to be 
hoped that on the higher ground indicated it will not be 
ignored. 

It would lie most regrettable if other nations made a 
better display than this country, for, as has been pointed out 
by His Royal Highness, conclusions respecting the relativu 
industrial importance of various nations will certainly ho 
drawn from the respective exhibits, aud thus, indirectly, if 
not directly, tho manufacturing interests of this country 
will suffer unless they are adequately represented at 
St. Louis. 

The Commission is seeking to encourage the adoption of 
the principle of collective exhibits, and is offering important 
advantages to those who co-operate on this basis. The 
chemical industries lend themselves readily to such a 
method of representative illustration, aud it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may be secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical manufac¬ 
turers are prepared to support the action now being taken, 
and those who have not responded to the appeal should do 
so without loss of time. Full particulars can be obtained 
from the Secretary of the Liberal Arts Committee at the 
office of the Royal Commission for the St. Louis Exhibition, 
1904, 17, Victoria Street, SAV. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to tbe author. 




JumU.UM- 1 NOTICES; CHANGES OF ADDRESS, Ac.; CANADIAN SECTION. CW 


Change* of SOrtire**. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the uso of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Ashton, Jas.; Journals to Rhodes Farm, Whitefield, 
Manchester. 

Bnrtripp, G. I'., l/o Wulthamstow ; 51, l'ulteney Uoud, 
South Woodford, Kssex. 

Healey, A. C., l/o R. Healey and Co.; c/o A. C. Healey and 
Sons, Riidcliffe, Manchester. 

Collett, .1. M., l/o Wotton ; llillfield, Gloucester. 

Corse, W. M„ l/o Horton Avenue; 1283, Third Avenue, 
Detroit, Mich., U.S.A. 

I)e l.essing, Dr. G. l/o Kast 81st Street; 945, /Park 
Avenue, New York City, U.S.A. 

Dent. l)r. Frankland, l/o Plaza del General Santocildes; 

t/allc San Juan, <>3, principal, Burgos, Spain. 

Donnelly, F., l/o Holton; 335, Hyde Hoad, Ardwick, 
Manchester. 

Drcaper, W. P.; Journals to c/o Courtuuld uud Co., Ltd., 
Hocking, near Braintree, Kssex. 

Kngleduo, Col. W. J.; retain Journals. 

Fawcett, J. II., l/o London; Lanzi, Campiglia Marittima > 
Toscana, Italy. 

Green, J. K, l/o Southport; Broadlea, Urmston, near 
Manchester'. 

Haas, Herbert, l/o Mexico; 121, Market Street, Sail Fran¬ 
cisco, Cal., U.S.A. 

Half, Max. M, l/o Niagara Falls; 138, Slater Street, 
Ottawa, Canada. 

Hicks, Edwin F., l/o New York City ; c/o Asbcstolith Co., 
1225, Park Building, Pittsburg, Pa., U.S.A., Chemical 
Engineer. 

Horton, Wm, l/o lloylake; 18, Lightlmdy Street, Liver¬ 
pool. 

Irwin, Wilfrid, l/o Clieetham Hill; Inglehurst, Staml, near 
Manchester. 

Jones, Herbert J., l/o Manchester; Beeches Road, Blaelc- 
heath, Birmingham. 

Morgan, J. Jas.; retain Journals. 

Murray, ltd., l/o Potternewton Lane; e/o Brotherton and 
Co., Holmes Street, Dewsbury Road, Leeds. 

Peppel, S. V., l/o Columbus; 131, Main Street, Louisville, 
Ity„ U.S.A. 

Ralston, VV'm,, l/o Govan ; Government Chemical Labora¬ 
tory, Lagos, West Africa. 

Richmond, Wm. II., l/o Widnes; Stalheim, Eceleston Park, 
Prescot. 

Siau, K. L., l/o Kensiugton ; Springfield Brewery, Wolver¬ 
hampton. 

Stephens, H. C., M.P., l/o Carlton Gardens; Avenue 
House, Finchley, N. 

Tufts, Clias. G„ l/o Binghamton; c/o Semet-Solvay Co., 
Syracuse, N.Y., U.S.A. 

Van Gelder, A. P., l/o Landing; Climax Powder Manu¬ 
facturing Co., Emporium, Pa., U.S.A., Superintendent. 
Wingate, Hamilton, l'o Bristol; 24, Wvnell Road, Forest 
Hill, S.K. 

CHANGE OF ADDRES8 REQUIRED. 

Uunvell, A. W.; l/o Euclid Street, Cleveland, Ohio, 

U.S.A. 

18eat&*. 

Lawson, Dr. T. A., 90, Boundary Road, N.W. June 2. 
Mactear, Jas., 72, Ashley Gardens, S.W. June 3. 


Canadian &>ertton. 


ACTION OF POTASSIUM PERMANGANATE ON 
INDIGO, WITH REFERENCE TO THE 
DETERMINATION OF NITRATES BY THE 
INDIGO-CARMINE METHOD. 

BY W. It. LANG, AN I* W. M. WILK1K. 

| A series of experiments with dilute potassium nitrate, 
j sulphuric acid, and indigo, titrated with N/lO permanganate 
| of potash, gave such anomalous results for the same 
amounts of potassium nitrate and indigo when the quantities 
of sulphuric acid ami of water varied, that the authors, in 
this paper, have endeavoured to determine the causes to 
which the previous failures to obtain any comparable 
results in the above titrations might he attributed. 

I The solutions employed were made aa follows: — 

Indigo .—1 grin, of pure indigotiu was treated with 40 c.e. 
of concentrated sulphuric acid for an hour at a temperature 
of 70° C. The solution, on cooling, was made up to 1 litre, 
i and of this, 10 c.c. diluted with 100 e.o. of distilled wuter 
i was employed for each experiment. 

Dec in or mat Potassium Permanganate. — The perman¬ 
ganate was standardised against pure iron wiro, the irou 
i solution being reduced in a Jones red net or. Tor use the 
i solution was made centinormal. 

| 1. Titration of Indigo Solution by Permanganate in the 

presence of Sulphuric Acid.c.c. of indigo, 100 c.c. of 
j water, and varying amounts of sulphuric acid wore titrated 
with N/100 permanganate; in the first column are the 
quantities of permanganate required when no attention was 
’ paid to any increase in temperature consequent on the 
addition of the sulphuric acid, and in the second column 
are the amounts required when the temperature was kept 
constant at 10<F C. during titration :— 

lVriHiuumiiute required. 


! 

Indigo. 

Water. 

Sulphuric 

Acid. 

1. 

11. 


1 c.<\ 

c..\ 

c.c. 

c.c. 

10 

! loo 

i ’ 

2**75 

25*7 


100 

2 

24*77 

27*5 

10 

100 

3 

25*00 

27 *« 

10 

100 

10 

25*73 

2H*0 


100 

25 

2ft ■*S0 

2HV, 


1 loo 

r»o 

2U*|H 

30*2 


100 

loo 

31*13 

1S*S 


! From these results, eacli one obtained from at least four 
| titrations, it is apparent that the amount of sulphuric acid 
present exerts a considerable influence on the action of the 
j permanganate on the indigo, and also that the temperature 
! at which the reaction takes place is an important factor, 

! the sulphuric acid evidently attacking the, permanganate 
readily, as in tin* last example, where, it will he noticed, 
almost double the amount of permanganate is used as in 
i the first. Experiments of a similar nature, hut running the 
permanganate into the solution at different rates, showed 
j that the reaction between it and indigo was a slow one, us 
much more was required than when the oxidising solution 
| was added slowly. In all the experiments, therefore, the 
■ permanganate was added at a definite rate. 

II. Adhering to this definite rate of adding the perman¬ 
ganate, further determinations of the permanganate required 
to decolorise 100 c.c. of dilute indigo (0* 1 grm. per litre) 
in the presence of an equal volume of concentrated sul¬ 
phuric acid were made, as in the method recommended by 
, Trotmau and Peters (this Journal, 1002, 6D4) and other 
! writers. After mixing the acid and the indigo and bringing 
! the temperature to 100 'C., and titrating—occupying 16 
minutes in this operation—with the temperature kept as 
nearly constant as possible, the amounts of permanganate 
required were 45*16, 40*5, 42*2, and 43*05 c.e. 

II. (a).—Repeating the above with only 50 c.c. sulphuric 
j acid under precisely similar conditions of temperature, time, 

li 2 
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and the rate of addin# the permanganate, from SO - 18 e.c. 
to 80'2 c.c. were required, the end point being quite accurate 
and practically conatant, 

III.—Experiments made with water and sulphuric acid 
in varying amounts, and permanganate added, gave the 
following results:— 


Water. 

Sulphuric 

Acid. 

N/100 Permanganate required to 
produce any colouration. 

(WO. 

c.c. 

c.c. 

luo 

1 

0*26 

100 

2 

0*25 

100 

6 

0-36 

100 

10 

0*46 

100 

60 

1*26 

(from 0 c.c. to 8 c.c., depending on the rate 



of adding the t»ermanganate.) 


IV.—Easily, the effect of a dilute solution of a nitrate 
(1 grin. KNO : , per litre) on indigo in the presence of sul¬ 
phuric ucid was tried ; tho end point was difficult. to deter¬ 
mine, but the following figures will show how much depends 
on keeping the temperature constant, and for the same 
length of time :— 


KNO, j 
Solution. 

i 

Water. 

| Sulphuric 
Acid. 

Time of ] 
heating at | 
100° C. 

Indigo 

required. 

c.c. i 

C.C. 

c.c. 

Min*. 

c.c. 

10 

20 

10 

6 

15M 

10 1 

20 

10 

JO 

i 17-1) 

10 

2'* 

10 

1 16 

, 17-3 

10 

20 

10 

16 

7 *5 

10 

20 

10 

1 15 

1 2 '° 


In the last three experiments (15 minutes’ heating) the 
temperature was allowed to rise in each case further above 
100° C., the results thus obtained being duo to loss of nitric 
acid. 

If, then, this method of estimating nitrates is to he of any 
accuracy, an absolute similarity of conditions, both as regards 
time and temperature, must be observed. It would appear 
from the results quoted in ll.(ii) that half tho volume of 
concentrated acid would act better than a solution containing 
equal volumes alike of water and indigo and of acid. The 
figures given hero may, it is hoped, help to explain certain 
anomalous results obtained and difficulties met with by 
users of the indigo-carmine method. 


Kberpool g>fttfon. 


Meeting held at University College, Liverpool, on 
Wednesday, April 'dDlh, 1903. 


MR. HUNK TATE IX TIIK CHAIR. 


THE MAKING AND SETTLING OE BLEACHING 
l’OWDEK SOLUTIONS. 

Br ARTHUR CARRY AXl> MAX MUSl'RATT. 

Most makers of bleaching powder have from time to time 
been troubled and perplexed by complaints of their 
customers as to the bad settling of bleaching powder 
solutions. Investigation has on many occasions given 
little satisfaction to either party as no clear reason was 
forthcoming for what were, no doubt, annoying and 
possibly expensive delays to the bleacher. 

We therefore made for our own information, two or three 
years ago, a series of experiments on the settling of bleaching 
powder solutions and M the most economical way of 
making them. 


As the properties of bleaching powder solutions are of 
interest to a large and important branch of the Chemical 
Industry we propose to put our results before you. 

We will first deal with our results on the rate of settling 
of a bleaching powder solution. 

The apparatus we used, and still use, consists of a glass 
cylinder about 12 inches deep x 2$ inches diameter in 
which is suspended a vertical spindle supported by a glass 
bearing and carrying a small pulley above the liearing. 
The spindle dips down to the bottom of the cylinder and 
carries at its lower end a paddle shaped like a screw 
propeller. 

Our standard method of testing a “ settling ” is to drop 
39 grms. of tho ground sample of bleaching powder into 
the cylinder, add 500 c.c. of water at 70" J F., anil then 
thoroughly stir and break up the bleaching powder by hand 
with a glass rod. The volume is then made up to 560 c.c. 
with water at 70" F., and the solution mechanically stirred 
at a speed of about 230 revolutions per minute for 15 minutes 
and then allowed to settle for 10 minutes, wheu the depth 
of clear liquor is measured. 

Under these conditions the total depth of the column 
of liquor in the cylinder is about 6 inches and the Tw. 
about 8”. 

There were three chief points to be investigated— 

1. The variations in the bleaching powder itself. 

2. The possibility that with the same bleaching powder 
material variations might be obtained through different 
methods of treatment 

3. The question, since the compacting of the body of the 
sludge is bound to exert a retarding influence ou the later 
stages of tho settling, as to how far it is possible to carry 
the settling in a reasonable time, and further, whether 
alterations in the treatment of tho solution affect the 

! ultimate volume of the sludge. 

To take these points in order— 

1. The Variations in the Bleaching Powder itself. —As 
makers of bleaching powder we arc hound to admit that 

! such variations exist, and, though we understand the con- 
! ditions which cause them anil are able to keep them within 
reasonable limits, it is practically impossible to avoid some 
fluctuations. 

2. The effect of varying the Method of making the 
Solution. —There are practically only two directions in 
which material variations iu tile method of making the 
solution are possible, viz., in the temperature of the water 

! used, and in the amount of grinding or agitation the bleaching 
powder undergoes. 

j The Temperature of Solution. —We found a very marked 
difference in the speed of settling of solutions of the same 
; sample of bleaching powder with variations in the tempera- 
; tore at which they were made. The rate of settling increases 
; with the temperature of solution, and we find that there is 
no danger of decomposition at temperatures up to 90° F. 

Table III. gives some of the results obtained by solutions 
[ at different temperatures. 

The effect of prolonged Agitation of the Solution on the 
j Bate of Settling. —We have often observed iu the course of 
our visits to the works of consumers of bleaching powder 
that it is the practice to agitate the solution for any length of 
time up to six hours ; two to three hours perhaps being tho 
period most favoured. This system is followed both in 
making the solution of the original bleaching powder, and 
iu tile subsequent washings the object, of course, being to 
ensure recovery of the whole of the chlorine. 

| As we believed that, with so soluhie a substance as 
I hypochlorite of lime, such prolonged agitation was not 
! necessary, we took the opportunity of testing the point ot> 
the working scale at the works of one of our customers. 
We found that with efficient stirring the hypochlorite in 
solution does not increase after the early stages of the 
operation, say after the first 15 minutes. By “ efficient ” 
stirring we mean a sufficiently high rotation of a properly 
constructed mechanical agitator to produce a distinct 
swirling effect on the surface of the liquid. This con¬ 
clusively proved that prolonged agitation is an absolute 
waste of time. 

In order to see if the lengthened agitation had any effect 
on the speed of settling of the bleaching powder solution 
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when made, we tested three different samples of blenching 
powder by our standard method, agitating them in the 
various experiments for different lengths of time. 


Table I. 

The results were as follows :— 


Duration of 

Degree Tw. of Solution. 

Relative Settlings. 

Agitation. 

A. 

B. 

C. 

A. 

B. 

c. 

Hrs. Mins. 

0 15 

Hi 

8 

' 

8 

48 

40 

41 

II 

1 

is 



.. 

■It 

Ml 

2 15 



.. 

33 

38 

31 

23 

3 

15 



, , 

32 

30 

4 

15 




30 

34 

28 

5 

15 



.. 1 

SO 

34 

28 


There is no increase in the specific gravity after 15 
minutes’ agitation, whilst after 4} hours’ agitation there 
is an average reduction of 3G per cent, in the rate of 
settling. 

To express the results given in this table in the form 
of a practical example, we may consider a batch requiring 
only 15 minutes’ agitation and, say, six hours’ settling; or, 
«ay, 6j hours in all. 

If this batch bo stirred for hours there would be a 
loss of time of four hours, if it bo stirred 4j hours a loss 
of time of 7J hours would result. 

We now come to the third of the points we investigated, 
viz., the retardation during the final stages of the settling 
and the conditions Avhich govern the ultimate volume of 
the sludge. 

From a practical point of view this is a very important 
point, and one which, when not appreciated, is very likely 
to lead to serious loss of time. 

Our investigations showed us that the rate of settling 
begins to be retarded wheu the sludge occupies about three 
times its final volume. The following table shows the rapid 
increase of this retardation :— 

Tahlk JI. 

X represents the ultimate volume of the sludge. 

Interval of Settling. | Ratio of Time taken to Time 
- -- required for the same Distance 


From 

To 

at the beginning of tho 

Operation. 

X x S'O 

X x j 

1*5 

X x 2-0 

X x 1-5 

IPO 

X x 1'5 

X X 1-17 j 

55*0 


The increase in the retardation after the second of these 
steps is very marked. 

To obtain a fairly accurate idea of the ultimate volume 
of the sludge from a given weight of bleaching powder, 
we made a number of trials in the laboratory by the method 
described above, and checked them on the largo scale. We 
the same bleaching powder, the condition 
which tended to decrease the speed of settling tended also 
to increase the nltimute volume of the sludge; that is to 
say, the lower the temperature at which the solution is 
made, and the more prolonged the agitation it undergoes, 

Tk*?* ** 9 1 ® u himato volume of the sludge. 

Ine following table gives some of our results:— 

Table III. 


Sample. 

! Inches 
settled per 
Hour. 

Tomperature 
j of Water 
) used. | 

Degrees 1 
Tw. 

Ci>. ft. Sludge 
per 1 cwt. 
Bleaching 
Powder. 

A 

8 

50 

13 

5*4 

A_ 

22 

85 

i 13 

2*2 


IS 

80 

it 

8*5 


24 

90 

9 

2*0 


19 

00 


2*1 


36 

90 j 

* j 

1*5 


The value of the data given above is exemplified by the 
following instance:— 

We received a complaint from a customer that our 
bleaching powder would not settle even after 10 hours. 
On investigation we found that our customer used 19 cwt. 
charges in his mixer, which had a fixed outlet for the clear 
settled liquor. This fixed outlet only allowed a sludge 
space of 47 cb. ft., or 3*0 cl>. ft. per l cwt. bleach iug 
powder. The depth of the liquor was ft ft., the diameter 
of the tank 7 ft., and the height of the discharge pipe 
15 ins. 

We tested the bleaching powder in the laboratory. It 
yielded a perfectly clear solution, and the rates of settling 
during the different intervals indicated that it should 
behave as under for the conditions named, with water at 
70° F. 


Table IV. 


Distance Nettled chuu. ! 

Time occupied. 

Ft. 

Ins. 

Hrs. 

Mms. 

a 

0 i 

1 

38 

l 

0 

1 

12 

0 

8 

2 

18 

0 

3 

11 

0 

3 

9 

1(1 

4 


This is the stage at which their outlet was fixed, and 
the table shows that no less than 11 hours were wasted in 
waiting for the last 3 ins. of settling. In addition they 
used water at 55° F., which made their results worse thun 
they would otherwise have been. 

We recommended that the outlet should be raised 3 ins., 
and this proved entirely efiieacious. The position we 
advised corresponded with an allowance of 4j cb. ft. of 
sludge space per 1 cwt. bleaching powder used per batch, 
which was approximately (the ultimate volume) x 1 *5. 

We now come to the conditions necessary for the 
economical use of the bleaching powder. After running 
off the clear liquor from u batch of bleaching powder 
solution the sludge left behind requires, of course, to be 
washed to save the very considerable amount of chlorine 
left with it. We have on visiting some of our customers’ 
works been much struck by the amount of agitation they 
appear to consider these washings require. If as we 
expected the residual chlorine in the sludge is due to the 
solution in which solid particles of liine are suspended, 
this prolonged agitation would not ho necessary. We 
found that after the first solution of the bleaching powder 
is made there is a solid residue of about 20 per cent, (dry) 
on the original bleaching powder, having a sp.gr. of 2*3, 
in which the undissolved available chlorine varies with the 
specific gravity of the solution from which it is filtered, in 
the ratios given in the following table :— 

' I ." 

i Undissolved available Chlorine 
Specific Gravity of Solution, ! on too original Bleaching 

Powder. 


Tw. 


20 

2*0 

18 1 

n 

18 

0'8 

12 

0* 

H 

o*7 

6 

0*4 

4 

0*4 

2 

0*3 


The sludge wheu compacted to its ultimate volume 
contains about 95 per cent, of liquor by volume. 

From this it is evident that the residual chlorine is in 
solution and not in the dregs, and therefore it is only 
necessary, in order to obtain a full yield, to dilute the 
sludge from any strong cashing, agitate for, say, a couple 
of minutes, and allow to settle forthwith. 

To summarise our results we cousider that in order to 
made and settle a bleaching powder solution in the shortest 
time, and with an almost complete utilisation of the 
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ohlopne contents, the following precautions should be 
observed 

Water used in the Solutions .—The water should not be 
cold. The best practical temperature is 75° to 80° F, 

Blenching Powder .—This should be emptied into the 
agitating tank through a 1 in. mesh sieve, any lumps 
being knocked through with the flat of a spade. 

Agitation .—.The agitation should be performed so as to j 
show a strong swirl on the surface, say, with a periphery 
speed on the agitator of 500 ft. per minute for tanks of 
5 ft. to 9 ft. diameter, and the lower limbs of the agitator 
should he not more than 1 in. from the bottom of the 
tank. 

After completing the volume of the batch thorough, 
agitation for 20 minutes is ample for all strengths of 
solution up to 16°Tw. Further time spent on agitation 
is wasted, and, by heating up the bleaching powder, renders 
subsequent settling appreciably slower. 

Charing Space for Sludge .—The run-off pipe should he 
at such a height as to allow 5 cb, ft. of sludge per cwt. of 
bleaching powder used per batch, for all strengths of 
solution up to 16°Tw. Unless a sufficient space is allowed, 
enormous waste of time will arise in waiting for the last 
few inches to settle clear. 

Washing Sludge .—The sludge consists not of bleaching 
powder but of insoluble lime suspended in bleach solution. 
When the clear liquor has been run off, the agitating tank 
should be filled again with water, and the contents agitated 
for five minutes only prior to settling. 

Efficiency of Plant .—When the above advice is followed 
the loss of hlcachiug powder in the washed sludge will not 
exceed 2 lb. per cwt. of bleaching powder used, provided 
the last clear liquor is not more than S° Tw. 

In conclusion we wish to acknowledge the important 
share taken in these investigations by our friend and late 
colleague, Mr. Shrapnell Smith, who did practically the 
whole of the experimental work. 


Ionium £>ectfoiu 


Meeting held nt lhirlingtmi House, on Monday, 
March 16/A, 1903. 


Mil. WALTER F. KK17> IN THE CHAIR. 

THE STAHDAUmSATlOX OF ANALYTICAL 
METHODS. 

11Y H. 1111001“ RICHMOND, IU.O. 

Standardisation of methods 1ms been proponed as a 
means of approximating to the truth of analytical deter¬ 
minations ; two opposing schools of thought, however, 
approach the question from different directions. 

On the one band, bodies of men chiefly in America, 
who have had the opportunity of simultaneously examining j 
identical samples have heen so struck with the magnitude 
of the errors revealed that they have attempted to find a 
remedy iti laying down exact conditions under which every 
one shall work. 


but the least ignorant, and measured from an abiolute 
standpoint, i.e., by the Bmallness of the amount he does not 
know, dare we assume that he is so greatly superior t< 
the common herd as the opponents of standardisation art 
compelled to hold ? It is probable that the sum of several 
intellects is better than the mean intellect, but they an 
never equal to the sum of all intellects, and may be 
inferior to the sum of all other intellects, and possibly even 
to some individual intellect. As methods have been 
standardised by quite a few men, it by no means follows 
that they have laid down alt conditions necessary tc 
ensure approach to accuracy, nor that they have laid 
them down as well as other bodies, or even individuals 
would have laid them down. A standardised method may 
give rise to larger chances of error than other methods 
which hear the official approval of no committee 01 
council. 

Wo have either failod to learn or have omitted to beat 
constantly in mind that chemical reactions are nevet 
complete, arc reversible, and finally only attain an 
equilibrium, often, it is true, at a point approaching a 
limit so nearly that wo do not distinguish the difference, 
I and we have consistently ignored the influence of con- 
j ditions in determining the position of the point of 
| equilibrium, liy studying closely any reaction we find 
that in our daily work we usunlly ignore one or more 
conditions, which are not quite without measurable in¬ 
fluence on the point of equilibrium. We forget the law 
of mass action, which should tell us of the influence of 
time, we assume that the temperature of the laboratory 
docs not alter, we ignore (in botli senses) the laws of 
diffusion, we assume that we work in a vacuum, and that 
at the same time vapour tension is nil, we consider all 
reagents as pure—in short We take many variables as 
constant. 

It is certainly true that our errors proceed from the 
untrue simplifying assumptions that we make; many ol 
these assumptions we deliberately make to save time and 
labour ; but we do not always properly appreciate, or even 
know the effect of our simplification. It is very desirable 
that we should know the influence of conditions, it is fai 
less desirable that we should have certain conditions more 
or less strictly laid down, and it is not desirable that we 
should ignore the conditions which are appreciable. 

Standardisation of methods by the present process is not 
ideal; a committee lays down a method after a more ot 
less extended investigation, during which they have done 
little to make exact studies of the influence of conditions, 
and the laws underlying the methods; they have aimed at 
concordance, and not approximation to the truth, and their 
1 method is often shown not to he the best, hut as it i( 
“ official ” it remains. A perhaps worse state of tilings it 
the ostricli-like ignoring of any except avoidable error, and 
the fallacy of the assumption that the competent man using 
a good method must he correct. 

The really standardised method would be the method 
about which the maximum knowledge is possessed ; to 
obtain this we must first find out the errors, study their 
causes, and eliminate or evaluate these. Practically, the 
easiest anil surest method of finding error is by combined 
work of many chemists on identical samples; the causes 
will he found by a discussion of results, by visits of one 
mau to another’s laboratory to observe how conditions differ, 
and by a subsequent study of the effects of the difference 
of conditions; the influence of each cause of error will then 


On tho other hand, numerous chemists with less 
experience in combined work, think that the differences 
which other people find are due to avoidable errors, and 
express the opinion that a competent man, having chosen 
a good method, will obtain exaot results. They argue that 
it is not necessary to lay down exact conditions for all to 
conform to, because the competent man will know the 
necessary conditions, and the incompetent will still deviate 
from them. 

Iloth standpoints give a distorted vision, and neither 
party’s view is unmasked by fallacies. 

The sum of bumarfTtnowledge is not large, but even this 
is greater than the knowledge of any individual, even the I 
best; the most learned and competent man is, after all, I 


require careful study. It is not to be expected that the first 
piece of combined work, nor the first discussion, will lead to 
the elimination of errors, but gradually a knowledge of the 
method will grow, and when the observers arc satisfied 
with their work, they may publish the results for criticism; 

! others will suggest points overlooked and correct erroneous 
deductions, which will be again investigated, discussed, and 
published; gradually a good method will grow. 

There will be no dictation, as no method will be laid 
down ; there will be simply au invaluable record of investiga¬ 
tion of sources and causes of error, and a means to hand for 
their elimination. The method will not be the committee's 
method, but the method studied by the committee; it will 
gradually approximate more and more to the truth. 
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To sura up, my contention* are -— 

(o) Iodmduftily wo are not advanced enough in know- J 
lodge to oolve #11 the problems pot before us. 

(b) Collectively we can do so to a much greater extent, i 

(e) Combined work and discussion are the best methods 
0 f finding out the errors of nml laws underlying a method. 

(d) Having found the laws cf the method, which we can 
most simply express in tbo form of a differential equation, j 
wo must by combined work find the most probable values 
for its constants. 

(«) This being done, conditions need not he prescribed, i 
and especially partial conditions only must not bo prescribed ; 
it can be left to the individual to integrate the equation, 
and find the constant for his conditions, 

(f) It will be also a simple matter to integrate between 
the limits required by the manufacturer. 


Meeting held at llurlinyton House, on Monday, 
Mareli 161/*, 1908. 


MR. WALTER F. KKIt> ItC TIIK CHAIR. 


THK .STANDARDISATION OT COMMERCIAL 
METHODS OF ANALYSIS, ESPECIALLY 
THOSE APPLIED TO HI!EWING MATERIALS. 

| 

BV ARTHUR It. UNO, F.I.C. 

Since there Heems to be some misunderstanding as to 
what is impliod by the term “standardisation,” I would like 
at the outset to state what I myself take it to mean. It is 
the determination and fixation of the conditions necessary 
for attaining accuracy. 

In very few cases is it possible to separate each of the con¬ 
stituents from a given mass of material, and indirect means 
of quantitatively determining the constituents have to be 
resorted to, such as the formation of a definite substance 
(not necessarily a derivative in a chemical sense of the one 
we are estimating), by the-occurrence of a chemical reaction. 
No reaction is under any conditions absolutely complete; 
but in the majority of cases a state of equilibrium is reached 
when the change in one direction may practically attain 
completion, which, however, is generally only possible if 
one of the compounds formed be continuously removed 
from the sphere of action by change of physical state. 
The determination of the effect of various conditions on 
the attainment of this state of equilibrium is a matter of 
importance, if the reaction is to be made use of as the basis 
of an analytical process. 

As a rule, in methods of analysis based on chemical 
principles, a high degree of accuracy is possible, within a 
fairly wide range of conditions; still, as this range of 
conditions differs in different eases, standardisation can 
never l>e ignored, but in many cases we have to be 
content with having established the effect of conditions 
empirically without discovering the precise nature of the 
disturbing influence. Whilst, therefore, 1 agree with 
Mr. Hertram lilount (Chem. News, 1902, 86, 177), that 
all methods of estimating the same substance which are 
chemically souud must give the same result, the methods 
to which we can apply the qualification “ chemically sound,” 
as I understand it, are but few. I agree also with Messrs. 
Stanger and lilount (this Journal, 1902, 1210) in their 
strictures on the adoption of stereotyped and uniform 
methods in such determinations as that of silica, lime, 
magnesia, &c., for one of the surest means of confirmation 
we have is the determination of the better known inorganic 
bases and acid radicles iu several ways, and agreement of 
results obtained by different methods, each having the same 
probability, furnishes the best guarantee of their truth. 
But the fact that an analytical process is based on chemical 
principles does not obviate the necessity of standardisation 
in the sense I have used the word; and that Messrs. Stangcr 
and Blount recognise the truth of this, no better illustration 
can be given than the elaborate way in which they describe 
the various details which most be attended to in order to 
insure accuracy in the determinations referred to. _ That 
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thi! majority of the analytical methods commonly employed 
yield accurate results is accounted for by the fact that they 
are the result of the combined experience of numerous 
workers, so that errors, due to n variety of conditions met 
with in practice, have been eliminated; in other words, 
they have been standardised. ’ 

There are uumerotw industries in which the main 
materials and products are organic compounds, and 
although processes of chemical analysis can often he applied 
to these, there are instances iu which it is necessary to 
adopt methods depending on the measurement of some 
physical property. These latter methods are for the most 
part of an arbitrary and empirical nature ; but as a rule, 
when all the conditions capable of being controlled are 
kept constant, concordance of results follows; but not 
necessarily accuracy, that is to say, the results may deviate 
widely from the absolute truth. Take, for example, the 
determination of cattc sugar (saccharose) by the polarimeter. 
Commercial sugars contain a number ot foreign substances 
known and uuknow n, some of which are optically active, 
and others, whilst they may not affect the polarised ray 
/or «*, yet modify the rotatory power of the cane sugar by 
their presence. The direct I l audation of rotatory power 
into percentage of sugar iloi s not, therefore, invariably give 
accurate results, although the values obtained by two. or 
more operators may be in strict agreement. Errors of this 
kind are minimised by the adoption of the method of double 
observation before and after inversion uuder the conditions 
first drawn up by Olergct. .Still, the analysis of sugars has 
received such a large amount of attention that, despite the 
empirical character of many of the methods, if the results 
do not approximate to the truth us closely ns do those 
obtained by chemical processes, their relation to the truth 
is so well known that they are not only available for 
commercial purposes of buying and selling, but also for 
factory control. 

At the present time there are coinplaiuts iu the brew¬ 
ing mnl malting industries that the results obtained by 
different chemists, working on what arc assumed to be the 
same samples, exhibit great differences. This applies more 
especially, though not exclusively, to malts. The conse¬ 
quence is that both brewers and maltsters very naturally 
complain of this state of things, which frequently lends them 
into disputes, besides leaving them in doubt as to the quality 
of malt as judged by its analysis. 1 am open to admit that 
the evil may he largely due to improper methods of sampling, 
this being, in the ease id' mall, a matter attended with great 
difficulty. But even when identical samples of malt are 
given to two analysts, there can be no hope of concordance 
of results unless uniformity of procedure be adopted iu 
carrying out the various determinations, because these aro 
one and all of arbitrary and empirical character. 

In a paper read before the North of England Institute of 
Brewing last year (J. Fed. Inst. Brew., 1902, 8, 411) I 
discussed some of the principal determinations which are 
carried out in the analysis ot malt. I pointed out that 
the yield of extract as determined in the laboratory is 
recorded in the same terms as it is in the brewery, yet it 
must not lie expected that identical value* will lie obtained 
ill the two eases. The brewer mollifies his procedure 
according to the material he is dealing with ami the product 
he desires to obtain. The analyst, on the other hand, will 
generally adopt sntno more or less stereotyped method, hia 
object being, not t<> obtain the maximum extinct, but to 
furnish evidence of the nature of the sample to his client. 
Hence, (declines', or some other defect will, i! h occur, be 
indicated by the result of the extract determination taken in 
conjunction with certain others. 

The fact that different analysts, working on the same 
sample of malt, return discordant values for one and the 
same item is one that tends to bring discredit on the value 
of scientific advice. Bearing in mind the arbitrary nature 
of the determinations iu question, the obvious remedy is the 
adoption of uniformity of procedure; this, however, in¬ 
volves a difficulty. The various chemists who have made 
a special study of brewing and maltiug have, very naturally, 
a preference for the methods devised by tbcmselves, the 
I indications of which they understand ; and there can be n a 
\ hope that any uniform procedure will be agreed to until a 
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conference ha* been held of all interested in the question. 
This course hat been suggested by Dr. W. Frew, and at a 
somewhat later date by myself; but up to the present I' 
hare not beard that the suggestion has received any 
attention. 

In a recent paper by Mr. A. C. Chapman on the standardi¬ 
sation of analytical methods with especial reference to the ! 
analysis of brewing materials, the author, after pointing out j 
that in the case of all the well-known and commonly-used , 
analytical processes, the conditions necessary for accuracy | 
have been determined by numerous workers, deprecates 
the prescription of standard (uniform) methods except in 
certain cases in which the results vary with the precise 
experimental conditions adopted. Dealing with the analysis ; 
of sugars, Mr. Chapman says : “ The best form of ‘ stan¬ 
dardisation ’ is . . . that which every careful chemist ought 
to adopt for himself, and which consists iu testing the 
accuracy of the methods he employs with the pure sugars 
themselves. If this were done all results would agree, as 
they would all be very approximately accurate.” Following 
this he states that, whilst he feels that little good could 
possibly result from any attempts to reduce our analytical 
processes to one standard pattern, he believes the discussion 
by competent persons of the proper interpretation of some 
of the numbers obtained might be useful; in this connection 
ho cites the different views held at the present time with , 
regard to the unfermentnblo substances (other than dextrin) 
present in commercial glucoses, inverts, &c. 

With many of Mr. Chapman’s remarks I cordially agree, 
but I must dissent from some of them. In the present 
state of our knowledge it is not possible, in dealing with 
commercial sugars, to insure accuracy by employing a 
method which has been standardised with pure sugars, for 
some of the constituents of commercial sugars aro not even 
known. Chemists are in the hahit, after standardising their 
methods with certain well-known sugars, of interpreting the 
results of the aualysis of commercial sugars in terms of 
these. This is a conventional procedure to which the term 
accuracy in the absolute sense cannot he applied. Take 
the determination of maltose in a malt wort by the cupric 
reducing method in combination with the polnriinetcr. We 
may apply a method of cupric reduction which yields 
accurate results with pure maltose, and we may use the 
optical constants of certain carbohydrates so far ns they are 
known ; we m9y further correct the results for the small 
amount of cane sugar, dextrose, and la-vulose, determined 
by a separate experiment, but even then the result will not 
indicate the true amount of maltose present, and, recognising 
this, many brewing analysts report this value as “ apparcut 
maltose.” Tho relation between this apparent maltose and 
the actual amount will vary, not only according to the 
mashing temperature, but also according to almost all the 
conditions obtaining during the flooring and kilning of the 
malt. This is, in the first place, due to the occurrence in 
malt wort of carbohydrates, the constants of which are 
unknown; hut apart from this, mult wort contains so many 
foreign substances that, although the analyst mav employ 
a method which, with a solution of pure maltose, will give 
accurate results, this is not the case when it is applied to 
malt wort. When a gravimetric cupric reduction method 
is used, some of the cuprous oxide is dissolved bv the nitro¬ 
genous compounds of the wort, besides which the precipi¬ 
tate is iuvariably contaminated with inorganic compounds. 
Absolute accuracy is quife out of the question. Relative 
accuracy, combined with uniformity, in terms of maltose or 
of any other sugar is only possible under standard conditions. 
Much less certain than the maltose value is that of dextrin, 
for here we ure dealing with a whole series of bodies of 
unknown constants. It has now been definitely established 
that among the products of the diastatic conversion of 
starch there is no such substance as a dextrin which does 
not reduce Fehling’s solution. 

Mr. Chapman and I are in complete accord with 
regard to the significance to be attached to the terms 
“ brewery extract ” and “ laboratory extract ” respectively. 

“ Laboratory extract ” means, he says, “ the extract 
obtained by any patflcular chemist working under the 
experimental conditions he is accustomed to observe iu his 
own laboratory." A little further on he states: “ An ; 
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analyst who has devised a process for determining the 
extract yield of malt (arbitrary or indefensible on strict 
scientific grounds though it may be), and who has for a 
number of years had the opportunity of comparing his 
laboratory result* with those obtained by his clients in 
actual brewery practice, is, in fact, in possession of a 
process of great value to himself, and it is absurd to ask 
him to exchange such a method for one at least as 
arbitrary and unscientific, and to expect him to voluntarily 
relinquish the value of years of experience.” This has 
nothing to do with the point at issue. No one has a right 
to dictate to the consultant the meaus he shall adopt in 
investigating the samples submitted to him. The point is 
that the term extract, unless its precise significance be 
defined, is of no more use for technical or commercial 
purposes than is the specific gravity of a substance 
without reference to the temperature at which it has been 
determined. At a juncture like the present it behoves us 
to offer any methods we have been in the habit of using, 
with our experience of the results obtained with them, for 
discussion. If this were done, there would be little fear 
that an experienced technologist like Mr. Chapman would, 
as the result of the deliberations of a committee, be asked 
to give up the use of any method which he had found 
valuable. The recommendations of a committee would not 
necessarily be the prescription of one uniform method for 
any given determination, hut it would be for them to 
determine as accurately as possible exactly what any 
specific method measures, so that the differences between 
the results of several analysts working on one and the 
same sample would no longer be inexplicable. Apart, 
however, from commercial reasons, for the progress of 
analytical research it is desirable that any analyst who has 
a valuable method shall divulge it in the orthodox manner 
by publishing a detailed description of it. Such a pro¬ 
cedure, which has worked so well in the evolution ot 
methods of chemical analysis, would have an equally 
good effect iu the enso of methods of a more arbitrary 
character. 

In discussing the diastatic activity of malt, Mr. Chapman’s 
views approach much more closely to my own. He says : 
“ Here, 1 think, is a case in which some degree ol 
uniformity among brewers’ chemists might with advantage 

be observed.”.“ I do feel, however, that both 

brewers and maltsters have a legitimate grievance when 
they have presented to them two reports on one sample, 
giving quite different numbers under the same heading 
without any explanation of their meaning.” In my paper 
on malt analysis ( loc . cit.) I used words to the same effect. 
Proceeding, Mr. Chapman states: “ I would venture to 
suggest that analysts might insert the word ‘ Lintner ’ iu 
cases where the activity has been determined by Liutner’f 
original method, and has been expressed on his scale. 
When some modification of this method of working hat 
been followed, or some other scale employed, a few 
explanatory words in the body of the report would tend to 
prevent misunderstanding.” He expresses substantially 
the same views with regard to the determination of colour, 
Do not the same remarks, however, apply to tho determina¬ 
tion of extract, for which methods equally arbitrary are 
employed as those used for diastatic power and colour ? 

Personally I disagree strongly with stereotyped methods 
wherever their use can be avoided, and the brewing 
industry is I think at the present time suffering rather 
by their use than by their absence. Take, for example, the 
method we have just been discussing, that of determining 
diastatic power, as prescribed by Lintner. I have stated 
on several occasions that I consider the indications afforded 
by this method of little practical value, and l’rofessoi 
Windisch, commenting upon my remarks, has expressed 
himself in complete accord with them. The determination 
is essentially of a stereotyped nature; conditions must be 
obeyed exactly, otherwise uniformity of results is not 
possible. I could cite numerous data indicating that the 
values expressing the diastatic power of malt on Lintner’i 
scale are not only often valueless, but are frequently 
misleading; but they would be out of place on the present 
occasion. I may, however, draw your attention to this 
season’s malts. Speaking quite generally these give very 








June 13, IMS.] 


LONDON SKOTION. 


079 


hjw value* for diastatie power on Lintner’s scale, but tbo 
yield of extract is for the most part unusually high. Now 
I do not wish to infer that diastatie power amt yield of 
extract have of necessity any direct connection, hut the 
value for the diastatie power ought to have a relation to 
(he saccharifying power of the uialt, and therefore this 
season one might expect to llnd that worts had a tendency 1 
to be incompletely saccharified, or to give low values for ■ 
apparent maltose •, such, however, is not the case. 

I am aware that there are numerous other methods used 
in the analysis of brewing materials and products which 
I might have mentioned, but since the same remarks 
apply in a greater or less degree to them all, this 
is unnecessary, and those 1 have dealt with are typical 
examples. ; 

In conclusion, the main point which I have endeavoured | 
to support by my arguments and which uppears to me to 
be beyond the region of contention is the neceessity of j 
investigating certain empirical methods of analysis whilli ! 
a view of ascertaining what they actually measure when ! 
carried out under certain detiued conditions. This con¬ 
stitutes the standardisation of the method in question, and 
in my opinion ought only he attempted after the conjoint 
deliberations of those in the habit of currying out the 
determinations and of applying the results. It is the first 
-step towards the elaboration of standard methods which at 
the present limo cannot be adopted because they do not 
exist. It by no means follows that the ultimate result of 
such work will he to reduce all methods to one pattern. 

I am glad to note that Dr. J. Augustus Voclcker, in his 
presidential address to the Society of Public Analysts, 
makes the following remarks, which speak for them¬ 
selves : — 

“ It lias been abundantly brought home to the Kditorial 
Committee that there is a useful field open to them in I 
more closely examining some of the methods or processes 
put before them from time to time, and in ascertaining 
how far various suggestions maybe practically useful. It 
is intended that such inquiries be prosecuted by different 
members of the Committee and the results be communicated 
in the form of papers to the Society. Many a process put 
forward tentatively by its author may be found, on fuller 
investigation, to be impracticable, while others that have 
a sound basis cannot fail to he strengthened, and to become 
better known by the fact that men of eminence in their 
respective domains have examined the same and submitted 
them to close criticism Hiid wider application. It is much j 
hoped that this branch of the Council's work will be well I 
taken up and form an important part of the Society’s I 
operations.” 

Discussion. 

The following note from Dr. W. Frew, was read by the , 
Secretary 1 am specially interested in the standardisation ! 
of the methods employed in the valuation of the raw ( 
materials and finished products of the brewing industry, 
and. some of my statements in- this connection have been 1 
subjected to Mr. Chapman’s most courteous criticism. In i 
a paper read to the Midlands Institute of Brewing in ' 
November of 1901 (J. Fed. Inst, lirew., 8, 311), l 
pointed out that most of the determinations made in this 
branch of analysis are simply values varying with every 
slight alteration in the details of the methods employed, 
and that, therefore, to have comparable results, standard 
■conditions of experiment and of translation of results, 
must be laid down and rigidly adhered to. For, although 
we know exactly how two different methods (say) for the 
determination of the “ available extract” of a malt have 
been carried out, we cannot (owing to the nature of malt 
and to many other considerations) compare the two values 
obtained. As it is always better to give a concrete example, 

I will quote a few figures recently obtained by myself. 

A high dried malt from a French barley was mashed 
according to the Vienna Congress method, (1) ground to 
flour (2) crushed in Seek's Standard Laboratory Mill, 
Grist No. 25, (8) and in Seek’s Mill, Grist No. 40. The 
three sets were made up, after mashing as usual to 
450 gras, with water in each case; whilst, in the case of 
No. 8, a parallel mash was made up to 500 e.o. total 


volume. The extracts of those made up to weight were 
calculated os usual, whilst in the ease of 8a, Mr. Heron’* 
assumption as to the volume of insoluble matter left from 
50 grms. original malt wus adopted, and the extraet cal¬ 
culated on the basis of 585 eye, of resultant wort. 

I’be following figures represent percentages of extract 
(Windisch, 15/15') ou the dry matter of the matt as 
obtained from each of those grists : — 1 (Flour), 77• 96 i 
2 (Seek, 25°), 77 • UK ; :t (Seek, 40 ), 7.1 • till ; Ha (Seek, 40", 
48,’i’c.c. wort?), 71 - 40. These figures speak for them¬ 
selves and show how serious are the differences produced 
by variations in the fineness of the grist ami the method of 
making up to the final volume. Thanks to the energy of 
the Berlin Station for Brewing, with the aid of the (iebrttder 
Seek of Dresden, a mill has now been provided whicli gets 
over the hitherto uiisurniountable difficulty of equality of 
grist-fineness so that the chief obstacle in the way of 
standardisation all over tile world lias been removed. It 
only now remains to decide on the mashing method and 
the way of making up to volume and, if 1 might bo allowed 
to make a suggestion to (he brewing chemists of this 
country, their opportunity might well be found at the 
coming congress of applied chemistry in Berlin, We wunt 
a world wide standard; in these days of international 
competition we cannot afford to neglect the. weapons that 
are being used against us. Methods which are usoful for 
ourselves nml our particular class of clients are all very 
well so long as our clients are not competing outside their 
own circle or island j when wo have a large scientifically 
conducted and controlled industry like the brewing trade of 
(iermuny competing most successfully with us in all our 
foreign markets, it is time to be less insular and to adopt 
methods by which we can learn something of our opponents’ 
mode of working, methods which will keep us in our 
struggle to retain our old supremacy. Men like Ledlroayr 
and Duker learned how Science might help an industry by 
their visit to England more than 70 years ago, and we 
see now how well that lesson has been applied ; do not lei 
us he too proud to acknowledge that it is our turn to profit 
by the fruits of that historic “ Bierreise. ” 

Mr. A. C. Chapman said that what Mr. Ling 
called “ standardisation ” lie should call “ chemical 
analytical research.” If Mr. Ling only understood that 
by the term “ standardisation ” he did not think anyone 
would venture to disagree with a single word he had said, 
as what they all wanted was that chemists should in¬ 
vestigate analytical processes, ami learn the conditions 
necessary for obtaining the best results. What he under¬ 
stood by “ standardisation ” would be clear from the 
following extract from his paper We mean, I take it, 
the prescription of detailed and rigidly-defined conditions 
which every analyst is to carry out to the best of his 
ability and with mechanical precision, departing neither to 
the right hand nor to the left, under the pain of incurring 
tho serious displeasure of the. prescribing committee, or of 
being branded as an analytical heretic. The desire to 
standardise any analytical method necessarily implies that 
tho method in question is an imperfect one, and that eortain 
discrepancies will bo observable in the results of different 
operators when applying it to one and the same material, 
uuless all those operators can be induced to obtain results 
incorrect to llie same extent, by implicity following tho 
same recipe.” That was what lie understood by “ standardi¬ 
sation,” aud he was under the impression that there was a 
desire on the part of some to bring about in this country 
the state of affairs which was unfortunately so common in 
America, and to which Mr. Blount had recently drawn 
attention. If, for example, a chemist wished to determine 
phosphoric acid, iron, silica, and so forth, all the conditions 
were prescribed, and he was not allowed by the committee, 
unless he wished to pose as a heretic, to depart by a hair’s 
breadth from those conditions. He must employ a beaker 
of definite anil constant size, stir it so many times, allow 
it to stand at a certain temperature just so long, and in 
this manner lie obtained results which were “ standardised,” 
that is to say, everybody who did exactly the same thiug 
would, of course, get the same result. lie would like to 
define his own position in this matter ; he personally held 
no brief either for standardisation or against it. There 
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were certain cases in which standardisation was absolutely 
necessary, and there were others in which it might not he 
altogether necessary, but very desirable, anil others again j 
in which any attempt at “ standardisation ” ought to meet 
with their most strenuous opposition. In the first category 
he would place those methods, which were of an entirely ■ 
arbitrary character and which might have to serve as the 
basis of a criminal prosecution. There it was essential 
that all operators should, in the first place, agree ns to the 
best methods, and, secondly, should follow them. In the 
second category he would place those methods of an 
arbitrary character, which yielded numerical results which 
were, or ought to be, understood by their clients. In the 
last category he would place ell those exact processes 
which every man, who was worthy of the name of a 
obemist, should know how to carry out for himself, and all 
those extremely arbitrary processes which a chemist 
carried out, not so much for tho information of his clients 
as for his own information. If, for example, anyone there 
badlmd submitted to him, say tv sample of malt, aud were 
asked to give his opinion on it, that is, to say whether it 
was good or whether it was well adapted for certain pur¬ 
poses, then he should he absolutely free to do what ho 
liked, anil should be entitled to use any method he pleased 
to enable him to arrive at a judgment. Therefore all 
practising chemists ought most resolutely to set their faces 
against any attempt on the part of any one to influence 
them in the carrying out of their work. < In general 
principles there were certain eases where they were all 
agreed that standardisation was good and desirable, but bis 
own feeling was most strongly that when any attempt was 
made to carry standardisation, in his sense of the term, 
beyond those cases in which its advantage was most 
obvious and most clearly defined, any such extension would 
be fraught with the very gravest danger and disaster to the 
profession. They were professional men carrying out 
certain processes of great complexity and intricacy, and 
any wide-spread attempt in the direction of standardisation 
would tend to reduce their profession to the level of a 
mere mechanical art. lie would ratlior have confined 
himself that evening to tho question of general principles, 
hut Mr. Ling had dealt with one or two points to which be 
might refer, as they resolved themselves into criticisms of 
his own paper. In the first place Mr. Ling said that if one 
took pure maltose, dextrose, or cano sugar, and determined 
itB properties, one would not he entitled to reason from these 
to the conditions which obtained when it was mixed with 
Other things, lie knew that perfectly well. His state, 
meat was merely made in reference to ])r. Frew’s 
suggestions, that a certain set of tables should he used in 
sugar analysis. Whatever the influence of other sub¬ 
stances, known or unknown, on the reducing powers of the 
sugars might he, the employment of the tables would 
increase the error by 5 per cent, llis criticism was, not 
on Mr. Ling, hut cm Dr. Frew. l)r. Frew suggested the 
use of certain tallies, the errors of which Mr. Ling was, as 
a matter of fact, instrumental in pointing oat. lie agreed 
with Mr. Ling that no one should have any right to 
diotate to a consultant how ho should work. Mr. Ling had 
referred to the general low activities of this year's malts 
and their high yield of extract. That might he due, 
however, to the much more perfect modification which 
was known to be usually the case this year. He did not 
think it necessarily had any bearing on the question of a 
relation between the two numbers. 

Mr. Bt.ovnt said when tho first report of the American 
Committee for standardising cement analysis was issued 
he recognised in it certain important errors which, if tho 
method laid down had been generaly adopted, would have 
led to unsatisfactory and harmful results. Having studied 
the subject of cement analysis closely ho felt it necessary 
to go to America and discuss the report, and he was glad 
to say the method recommended had been much modified , 
and improved. But if these questions concerning analysis 
had been raised and urged in a more debatable field than 
in that of cement analysis, it would have been impossible to 
grasp the principle as closely as it was grasped, and wbat 
he held most definitely was, a false position might have 
been maintained. The attitude of the American Com¬ 


mittee was that it was possible to educate and train a 
competent chemist how he should determine those things 
which were capable of very definite and accurate deter¬ 
mination, and that they were in a position—Committee as 
they were—to lay down laws, not merely for his guidance, 
but for his tutelage. He was entirely in sympathy with 
the opinion put forward by Mr. Richmond as to the 
necessity in all analytical observations of chemical research. 
He thought they were all agreed ou that point. Analysis 
would sink to a very low ebb if they were to put aside 
this method of research and to do everything as suggested 
by their misguided American friends aud make empirical 
rules. He would also endorse the statement of Mr. Chap¬ 
man that they must he extremely careful not to confuse 
what was meant by standardisation with what was stated 
as its meaning by some controversialists. Standardisation 
of analysis was standardisation of those methods which 
really belonged not to empirical assaying hut to analysis. 
Neatly two-thirds of what had been read or spoken that 
evening had related not to analysis at all, but to certaiu 
empirical assays, and he thought all sensible men were 
agreed that some definite procedure, laid down as rigorously 
as might be, would be very useful tor many empirical assays. 
Nobody would deny that; but that had nothing to do 
witli analysis. It was a misnomer. In short, the two 
things should be kept entirely distinct. As the practical 
issue of all this he would suggest, after some study—and 
nothing said even by eminent opponents had caused him 
to alter his bedief—that in analysis proper the chemist 
should he left to himself. Of course he meant chemists 
in council. Let them exchange ideas. Let them make 
researches and let them arrive at the nearest approach to 
truth they could; then let them have a free hand. As 
regards the conduct of things which were not analyses but 
mere assays let that he regarded as a matter of expediency, 
and, if requisite, let standard methods he erected, but let it 
be recognised throughout that all these matters were 
arbitrary matters, anti had nothing whatever to do with 
the chemist as analyst. 

Mr. Otto Hkiinkr said there seemed to arise from time 
to time, in science and in communities generally, periods 
of panic under which legislation was demanded. At the 
present time analytical chemists appeared to be disturbed 
on accouut of numerous reasons, none of which were quite 
plain. A large sectiou of the chemical public, operative or 
manufacturing, were crying out for some kind of legislation 
—for that was what standardisation amounted to. It was 
extremely difficult to find out what had led to this outcry. 
In America a large number of their colleagues met together 
once a year, nod added to or altered their conference 
methods. They had heard the note from Dr. Frew, whom 
he understood to argue that they should adopt standard 
methods, and not fall behind other countries in the making 
of beer. At the present time physical chemistry had shaken 
even the atomic theory. Professor Ostwahl hud remarked 
that every substance must hear traces of its mother liquor 
within it. A great deal was heard about chemical equili¬ 
brium—that no reaction wits curried to its end—a now mode 
of expressing what had been known for three or four 
generations. By an imperfect understanding of these ideas 
the security which older men funwisely, perhaps) felt they 
possessed, vanished. Further, at the present time so much 
chemical literature was published that it was impossible to 
rend it, as formerly, with profit. Every one who had been 
six months in a laboratory thought he must add some new 
fact or devise a new method. The papers are abstracted 
aud re-abstracted, and no doubt much of the matter was 
good, but who was there to select the good and new from 
the bad or old ? Largely from this plethora of informa¬ 
tion came the cry for some one to pick out of tho immense 
haystack the needlo of truth; the cry goes up, “give us 
out of the hundred methods which are described for a certain 
determination the one on which we can rely.” Was this 
practicable ? And if so, was it desirable ? What they 
wanted was to stimulate everybody to keep step with the 
advance of science by study. Chemists for years had been 
looking for standard methods, and in the case of mineral 
nnalysis many such methods existed, aud anybody who 
ohose could pick out for himself those which had been 







June 15,1903.] 


LONDON 8KCTOON. 


r 




thoroughly investigated and gave good results. Some of the 
methods employed in certain commercial work could hardly j 
be described as analytical, although the analytical chemist I 
had to carry them out. The determination of the soluble ! 
matter obtainable from malt under certain conditions, was ' 
really a commercial or manufacturing operation on a small j 
scale. If everyone worked according to the same process ! 
the results would Ixj the same, By all means let them agree ! 
to perform such an arbitrary process in a uniform manner, j 
but that would not exercise the scientific man to any great J 
extent The methods adopted for malt analysis in England 1 
could not possibly bo applied in Germany, where the malt 
was extracted by a totally different process. Hence they 
must have a standard for every country or every village. 
He set his face against general standardisation in the chemical 
sense, as this would be the death blow to analytical science. 
They did not want to make their laboratories into factories 
and to become machinists. 

Mr. A. Gokoon S vlamon said perhaps not more than 
20 yeurs ago malt analysis was practically unknown in this i 
country so far as the general run of brewers were concerned, j 
They used to analyse malt by biting it, and it appeared to ! 
him that in the preseut state of their knowledge of that ( 
subject it was somewhat premature to fix a standard method 
of analysis. Personally lie had ventured, in the analyses | 
of malts he had mude, to deviate from certain standards laid | 
down abroad. The converting power of English brewing j 
mult lay somewhere normally between -8 J and .’18 on j 
Lintncr’s scale. That gave a very small limit w ithin which | 
to express their views oil the behaviour of the malt in the j 
mash tub, which was what the brewer wanted to know. 
He, therefore, ventured to divide the degrees lying between 
28 and 38 with 100 so as to give him larger limits for the 
expression of the results, llis clients had accepted that 
modification. lie called his standard 100, and worked it 
according to Lintner’s method. Although lie might be 
wrong in leaving extended, for the reasons he bad explained, 
that small range of degrees into 100, why should In; be 
prevented by any standardised methods? If he worked 
inaccurately, or if his reasoning was wrong, there were 
plenty ready to pull him up ; but he did not see w hy he 
should oc lettered us to originality and compelled to do in 
malt analyses what others were compelled to-day to do in 
alcohol analysis, for instance, and express the results in 
terms of proof spirit based on the action of an explosive 
which in a few years would probably bo practically obsolete 
in this country. One could cite many other similar examples, 
hut, after all, when one came to malt analysis, it was not 
merely the converting power which had to be considered. 
One had to deal with the extract, with the colour, with the 
converting power, with the nature of the starch modifica¬ 
tion, with .the time of starch conversion, and with a variety 
of other subjects, and then to correlate those results, and 
the whole practical value of the figures of a malt analysis 
was given in the terms of the tew words which were put at 
the bottom of the report as the result of considering those 
figures. You could not have standardisation for that. That 
was where judgment and experience must have play. Hut 
whilst one felt that in certain questions, such as these, 
freedom should be given and grooves should be avoided, 
one did recognise that, in substances which were sold by 
unit and upon which large commercial transactions were; , 
dependent, it would be advisable, as it had been adopted by 1 
convention, to have certain methods whereby a man knew : 
what he was buying or selling. That did not interfere with 
original research, nor did it interfere with the progress of 
analytical chemistry. They should be careful not to tie 
themselves up too tightly, because if they yielded them¬ 
selves over to the influence of a committee, such a committee 
was generally dominated by one man, and chemists who 
adopted the methods of the committee lost their individuality 
and merged it into that of the chairman of the committee. 
There was just one other aspect of standardisation he should • 
like to point out, always excepting that which he had spoken j 
of as applying to the determination of units. He thought 
that if a standard method of analyses were universally 
adopted and acted upon it would open the door to a very 
considerable amount of fraud. The chemist who had a 
sugar to examine, say a modern American brewing sugar, 


for his own safety’s sake, would to-day look out for other 
substances being added, and would report accordingly ; but 
the man who added it, if there were a standard method, 
would take perfectly good cart* to try and bring it within the 
limits of that standard method, and if possible would us^ 
his adulterant accordingly. In this way tho chemist might 
well be put off his guard. That would apply to a great 
many substances, and he did think it would open the door 
to an adulteration of that kind if they were to have such a 
method of standardisation universally adopted. For this, 
and many other reasons ho might mention if. time per¬ 
mitted. ho did think they ought to safeguard themselvcu W 
a profession most carefully before consenting to adopt these 
suggested methods of standardisation. 

Mr. Grant Hoornn mid the subject had already been 
very well discussed, aud ho had little to add beyond 
expressing liis accord with the later speakers. It seemed 
to him that the great body of the meeting were of opinion 
that whilst there were oases where it was useful that & 
particular method should he agreed upon and be practiced 
by buyers and sellers, yet, as a general practice it was 
extremely inadvisable that tin* chemist should be bound, 
down to a particular process. As a mutter of experience 
he was quite in agreement with Mr. Salomon that anything 
like a fixed process rendered it more easy to develop a 
mode of sophistication that would escape ready detection 
and he further thought that in inexperienced hands a (oo 
closely defined process was apt. to blind the eyes to other 
points in connection with the analysis and so lead to 
variations—sometimes of great importance—being entirely 
overlooked. That seemed to him a real danger in connection 
with all methods of standardisation, though, in an empirical 
determination it was undoubtedly advisable that the exact 
conditions under which the operation was to he performed 
should be laid down, and therefore in such eases the 
adoption of what were called standard methods was 
desirable. 

Mr. G. C. Jonkh said, ns a maltster's chemist, ho was 
grateful to Mr. Ling for bringing this matter forward. 
That was neither the time nor the place to discus* the 
relative value of different methods of malt analysis, and if 
standardisation were determined on, that would be dealt 
with by those whom it specially affected ; but it. seemed that 
the majority of brewer’s chemists were opposed to standardi¬ 
sation. Mr. Chapman bad painted a very terrible picture 
of what would come about if analytical methods were to bo 
standardised, but he wanted to show what would happen if 
they went on in tho old way. Mr. Chapman said, if any 
one knew a method better than that generally used, he 
should bring it forward and publish it. But this would 
increase the bulk of that literature which Mr. llehner 
deplored. He would be listened to and thanked, and every- 
body would go on performing his analysis in his own old 
way, with the result that they would get figures like those 
shown on the board. Some little time ago a maltster of his 
acquaintance had determined to send similar samples of 
malt for analysis to five chemists. He regretted thi* 
determination, anticipating the outcome ; but, as he wa* to. 
be one of the chemists, he obtained permission to see to the 
sampling, and those five samples were as nearly similar as 
was possible. The opinions of the chemists did not materially 
differ; one gentleman, perhaps, worded his report as a 
buyer’s chemist might he expected to do, and another, rather 
as a seller’s chemist, but the malt was fairly described as 
not being quite satisfactory. The figures given were as 
follows:— 


1. 2. M. t- #. 


Extract. ; !*;V 0 i 5*7 * I 

Colour. s*o I 7*0 

Diastatie jxiwer ... • 4vo .42*0 
Cold extract. 25*3 i IsutH 


The mult was, in fact, neither better nor worse tlmn shell' 
barley treated on the floor, and kilned in the manner that it 
had been directed to be by the buyer, might have been 
expected to yield. Hut what he wished to call attention to 
were the analytical numbers, as they professed to he. on 
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which these similar opinions were based, and from a con¬ 
sideration of those numbers, they could only conclude that 
in forming their opinion, these chemists were either not 
guided at all, or very little, by the numbers, or that when 
using a term like diastatic power each meant something 
different. Mr. Chapman, with whom he was cordially in 
agreement on many points, urged that they should define 
their terms, and that when using a term they should all menu 
the same thing by it. In that paper to which reference 
bail been made, Mr. Chapman said he objected to standardi¬ 
sation, because “ such a course must in fact tend to 
perpetuate error, and would oppose a serious obstacle to 
that progress which can only result from laborious investiga¬ 
tion and research,” but Mr. ( hapmau advocated unanimity 
in the interpretation of results, which he suggested might 
be “ arrived at by discussion, and perhapt by experiment ’’ 
by competent persons, lie asserted, with little fear of 
contradiction, that their knowledge of the significance of the 
components and constants of a malt was, relatively, nothing 
to what it must be before any committee could hope to 
force on others the acceptance of its views on such 
debatable points; that would indeed be the standardisation 
of falsehood, and the stifling of research. Itefore they 
oould come to anything like unanimity of interpretation, 
there must be brought forward, not assertions or laboratory 
experimental results, but properly authenticated accounts 
of results obtained from tho use of various kinds of material 
in the brewery. Hut to come back to the analytical 
numbers; these numbers should either agree or should be 
dropped altogether. Then Mr. Blount and Mr. Iichner had 
stated that malt analyses were altogether different from 
iuorganic analyses; thoy wore not analyses at all; they 
were a determination of certain constants which had no 
meaning unless determined under rigidly defined conditions. 
If chemists differed in their opinions, that merely showed 
that their knowledge was not what it should be, and that 
more research was required. But if they seriously differed 
in their analytical numbers they were utterly discredited. 
He, personally, was not concerned so much with the inter¬ 
pretation of results as to see that malt was produced which 
would give certain analytical numbers, whielt met with the 
approval of a brewer or his chemist, and when six brewers 
(each at the suggestion of his consulting chemist) asked 
for malt of colour 8, and diastatic power 35,and each meant 
something absolutely and entirely different, tho position of 
the maltster became almost intolerable. Mr. Chapman had 
admitted that the extract obtained in the laboratory would 
never be the same as that obtained in the brewery; and, 
therefore, the chemist's statement of the probable brewery 
extract waa an opinion and not a fact, and might be as much 
less than the laboratory extract as lie pleased; but the 
maltster must be judged by the laboratory extract, and he 
had a right to know how this was conducted, and to know 
that it was conducted in a manner which would give 
concordant results. As to the stifling of research, he 
inclined to au exactly opposite view. The report of the 
Committee of the American Chemical Society on coal 
analysis had been immediately followed by a paper pointing 
out that oue of its recommendations was inapplicable to 
anthraoite and coke. Hut for that paper, called forth by the 
committee’s action, those chemists who had seldom bandied 
anthracite or coke, might have continued to use the lees 
accurate method recommended by the committee, which was, 
in fact, the method most iu use previously. But for the 
report of another American committee, how long might 
they not have had to wait for Mr. Blount’s valuable paper 
on cement analysis ? At present he considered it was waste 
of time to attempt to show the uselessness of an analytical 
process of an individual chemist. But if a competent 
committee were to give the weight of their authority 
to that which he thought was wrong, he should not rest 
until he had convinced them of their error, or had proved 
that he was wrong himself, and that would mean research, 
and not assertions unsupported by evidence which, in his 
opinion, had played far too great a part in brewing 
chemistry. ^ 

Mr. Julian L. Bakes said he considered Mr. Jones 
had sounded the keynote iu the discussion, uameiy, the 
upholding of professional dignity. It was unfortunate that 


five chemists analysing similar samples should place such 
a different series of figures before their clients, although 
the opinion supposed to be based on those numbers agreed. 
If a client asked for an opinion about a malt, whether it 
would be suited for his beers, &c., the consultant would 
answer the question to the best of his knowledge and 
ability, and in such a case, taking into account that no 
recognised methods for analysing malt existed, and that 
every chemist used the methods which suited him best, it 
seemed unfortunate that figures should be quoted in the 
report at all. 

But in the competition now so apparent iu the brewing 
trade, certain analytical results, such as extract, colour, 
matter soluble iu water, &c., were asked for, as buyers of 
malt, rightly or wrongly, attached value to such figures. 
What is the result in the everyday practice of a brewery ? 
The maltster submits an analytical report with the sample 
he proposes to sell; the brewer has that sample analysed, 
and is greeted with an entirely different set of figures. Did 
such circumstances redound to the credit of our profession? 
Surely it would he more business-like for those chemists 
who are connected with certain industries to agree among 
themselves as to what methods should bo adopted. The 
alternative would be that buyers and sellers would demaud 
that figures in reports should ho based on certain methods 
of analysis. Such a state of affairs existed in the sugar 
trade, and the speaker was of opinion that it would not 
be long before it obtained in the malting and allied 
industries. 

Mr. W. T. Biiitonss rather thought chemists had 
brought tho condition of affairs by which they got into 
disrepute with their clients to somo extent on themselves, 
and in this way:—it was a very common practice to express 
the results to places of decimals which the methods 
employed did not warrant. It rather gave the client an 
idea, when you expressed the result to two places of 
decimals, that you had a process which was absolutely 
accurate, when you really had not. lie was not directly 
interested in some of the things which had been discussed, 
but he thought it highly desirable, wherever empirical 
processes were used, to briefly indicate by names or other¬ 
wise the actual processes; this might he of service to 
clients, and certainly would be to other analysts to whom 
the statements of results might be submitted. 

Dr. Thorne thought with Mr. Jones that the present 
state of things was at least as had as any possible state 
of things that even a rigid standardisation would bring 
about. But those who were striving for somo sort of 
standardisation, or unification, as he should prefer to call it, 
did not want to go so fur as their opponents made out. 
You could carry standardisation to au extreme which was 
harmful, but the present state of things was certainly a 
scandal, and amongst a great many people the name of 
chemist was held more or less in disrepute because of the 
very great discrepancies to bo fouud in different analysts’ 
reports. Mr. Gordon Sulamon said with justice that “ a 
very important, possibly the most important, part of an 
analytical report was tho opinion of the chemist at the 
bottom.” If the chemist were really au expert that was 
absolutely the ease. But if that were so there was a good 
i deal to be said for leaving out the figures altogether. On 
the other hand if the analytical figures were given in 
reports (and he considered they should bo given) they 
ought to be figures which were fairly comparable with 
those of other analysts and were reasonably intelligible. 
There should be no possibility that, when identical samples 
were Bent to different analysts, the results returned should 
differ by as much as 6 or 7 per cent., which was now 
sometimes the case. He maintained that the analyses 
of such things as malt and sugar, which had been loftily 
referred v to as “ only empirical assays,” were merely less 
accurate analyses ; they were in an earlier stage than the 
more accurate mineral analyses ; there had been less work 
done on them. It seemed to him that just as they had 
had subsequent methods iu mineral analysis, going beyond 
those given in Fresenius, which book was for years 
practically accepted as a standard. So it would be in 
other things. That was sufficient an answer to the state¬ 
ment that a certain amount of standardisation in the less 
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accurate methods of the present day in organic analysis 
would not he an advantage. He thought they ought to 
strive, not for laying down hard and fast rules which could 
not be altered, but for the unification from time to time of 
the results of the research which was going on. He should 
prefer to call it defining and synchronising of methods, 
rather than standardisation, and the methods should be 
revised from time to time. They wanted standing com¬ 
mittees of experts in particular branches and in this way 
improvement might easily he obtained without in any way 
stifling, but rather stimulating research, and progress. If 
they went on as they were going now, the result would 
undoubtedly be bad. Some sort of standardisation or 
agreement amongst chemists was most desirable, and they 
must not run away with the notion that standardisation 
meant the laying down of hard and fast lines which, like 
the laws of the Medes and Persians, were not to be altered. 
They wanted to agree amongst themselves and arrive at 
certain general methods and terms which for the time 
being should be accepted, subject to modification as 
further research went on. If numbers were to be given at 
all, as they undoubtedly should be given, those numiners 
should he fairly comparable amongst themselves, or else 
chemists were made to look absurd, one reporting that a 
certain sample contained, say, 75 per cent, of invert sugar, 
whilst another reported 7l> per cent., the article being 
practically bought for the invert and valued accordingly. 
The opinion at the bottom of the paper did not mean the 
same thing to the purchaser who wanted to know what 
was the number of units of available material as well as 
the general character of the product. By conference 
amongst chemists engaged in any particular branch, there 
should be a possibility of getting unification of results and 
where an empirical standard of comparison was in^ed that 
standard ought to he clearly indicated in the report. In 
this way they might avoid coming so unpleasantly into 
conflict with one another. 

Mr. F. J. Lloyi> said the American system had been 
rather severely criticised, and it had been altogether over¬ 
looked that the Americans had simply copied the 
Germans. The Germans were considered good analysts, 
and many of those present bad learned a good deal from 
them. If in Germany it was considered that methods 
should be standardised to some extent, and the Americans 
had copied this system, it might hi? concluded there was 
some argument for such a system. The word “ standardi¬ 
sation” had been used in a wrong sense, so far as he 
could judge, with regard to both the American and 
German systems. In both countries they tested proposed 
methods of determination, and if a particular method was 
found accurate it was designated “official”; it was hall¬ 
marked, and every chemist knew that by properly carrying 
out that method, accurate results could be obtained. 
There might he two or three official methods for de¬ 
termining the same substance; and in no sense could it be 
said that you were tied down to one particular manner of 
carrying out the work. His own experience was that he 
had wasted an enormous amount of time in endeavouring 
to obtain accurate results with different systems put 
forward in chemical literature for the estimation of this 
or that particular substance. Surely it was desirable, with 
the enormous increase in the number of methods of 
analysis, that there should be bodies of men competent to 
judge and determine whether a method was accurate ? 
This was desirable, not so much for the specialist, because 
a man who was a specialist in a particular line, studied that 
line minutely, and could for himself judge of the accuracy of 
different methods ; but they were all called upon at times 
to undertake work which wad a little outside of their 
special line, and then it was most difficult to select a 
method which could he relied upon to give accurate 
results. In fact he had to go to foreign literature and find, 
if he could, what had been adopted as the official method 
for obtaining those results, either in Germany or in the 
United States, simply because in England there was no 
official method. lie thought they failed to realise a funda¬ 
mental principle which should guide them in this discussion. 
Any substance which could be isolated could be determined ; 
he cared not by what methods, because you had something 


capable of being isolated. But hundreds of analyses had 
to he made where the substance could not ho isolated. 
Then the method was empirical, and the moment you had 
to employ an empirical method it was necessary to have 
certain conditions of procedure laid down. Another rule 
he had adopted was this: Whenever an ultimate result 
can lx* obtained no approximate result should be tolerated. 
He always found it easier to get accurate ultimate results 
than accurate proximate results. In analytical operations 
they must consider the question : Would the result depend 
on physical condition ? and if any result was dependent on 
physical conditions you would never get accuracy or 
uniformity, unless you had uniformity of procedure. 
Hence he considered that such methods should ho 
standardised. 

The Chairman said there was one point which ought 
not to he lost sight of—that most of the tests that were 
empirical now might become scientific in future. There 
was a transition stage in almost every analytical method, 
and probably in many of these methods they were ouly in 
the transition stage. It might possibly he an advantage 
that those who carried out such transitional methods should 
agree among themselves how to tabulate the numerical 
results, so us to ho somewhat in accord. Especially if 
several analysts were making analyses in practically the 
same way. It did seem a pity they should not agree on 
the numerical methods of stating the results. Another 
point which had not been emphasised as perhaps it might 
have been, was this: an official method, from its very 
nature, gradually got stereotyped and was kept in use long 
after tin- original object of tin* method, or the original 
reasoning had ceased to exist. They got personal methods, 
and he need only mention the Abel methods in connection 
with the testing of the flash point of petroleum, and tho-heat 
test for explosives. At the time they were originated they 
were the most advanced scientific methods known, the result 
of most careful research in those matters, and at the time 
were generally accepted, lint science went on developing, 
jtnd yet these methods were retained, and were called by 
the original name, although the method* themselves were 
developed and improved. Very often what was supposed 
to he the Abel test was not anything like the original 
Abel test at all. There must he a continual revision of 
such standards, preferably, annually ; this was an absolute 
necessity unless they were to stagnate. From a scientific 
point of view there was no such thing as finality, everything 
was changing, even tin- atoms w«-re now being superseded, 
probably the electrons themselves might ultimately follow 
them. With regard to the practical or empirical tests 
which were carried out now, one never knew at any moment, 
but that a new method, or means of isolating some 
characteristic component part of a substance, might be found 
out, which would throw a flood of light on the remainder of 
the ingredients. Some 30 years ago nearly every cement 
factory in this country controlled tne process of manufac¬ 
ture by simply taking a portion of the mixed materials 
known as slurry and burning it in a sample oven. The 
resulting clinker was ground, and the finished cement 
tested. After the lapse of considerable time the manufac¬ 
turer could thus detect errors in the composition of the 
raw mixture. At that time Dr. Scheibler brought out his 
calcimeter for testing the percentage of calcium carbonate 
in sugar char. He went over to Berlin, brought hack one 
of the instruments, and tried to introduce it into cement 
works. At that time it was generally met with ridicule, 
but now there is hardly a cement factory where such an 
instrument, or an improved one, is not in use; the old 
empirical method being quite superseded. The modern 
method did not determine the whole of the substances 
present in the cement, but gave a pretty accurate test of 
one of the ingredients which would he sufficient to control 
the manufacture of the whole. With malt, also, it might 
at any time be found possible to isolate one of its com¬ 
ponent parts which would give at once an indication as to 
the others. There was little fear of dictation by clients to 
analysts, when analysts themselves could not agree. It 
seemed to him that it was for the analysts themselves to 
agree as to their methods. How could a client dictate 
when he was not familiar with the methods of analysis. He 
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wanted a result which would be of tome use to him, and | 
figures which he might compare with other results, and on J 
Which he could base his manufacture or mercantile transac¬ 
tions. It must always be left to the competent analyst to 
decide how to carry out his work if he was to give his 
cliont the best results of his own experience. A man might 
be engaged for 20 or 30 years on some kind of work, and j 
naturally what his client wanted was the net result of his j 
experience. If he was tied, hand and foot, he could not 
give the full result of that experience; he could only act as i 
a machine to carry out certain operations. In the case of 
lawyers, physicians, or other professional men, no one 
dreamed of dictating to them how they should arrive at i 
their opinions; you give them a fee and expected them to I 
give the results of their accumulated experience. He would 
oonclude by moving a hearty vote of thanks to the reuders , 
of the papers. 

Mr. I.iNO said there was practically nothing for him to 
reply to. The discussion had wandered from the points 
he had raised to the question of whether or not it was 
desirable to adopt uniformity in carrying out processes of 
analysis. A certain amount of latitude as regards con¬ 
ditions was generally permissible ill the case of chemical 
methods, but that could only bo determined by what he 
bad called standardisation, which might equally weil he 
termed analytical chemical research, as Mr. Chapman 
preferred. His point was that all methods of auulysis, 
whether chemical or not, required to be standardised in 
this sense of the term, and he would venture to point out 
that as a result of this it was sometimes found that even 
a chemical method was of an empirical nature, for many 
instances could be given ill which, under the only possible 
conditions, a given reaction was incomplete. In the case 
of the brewing methods he hail referred to it was absolutely 
essential to adhere strictly to fixed conditions, as Mr. 
Hehncr had pointed out, but his contention was that, as 
several different methods were in use among various 
analysts, ostensibly for the same determinations, which, 
however, gave different values, these methods should ho 
investigated by a committee of experts with a view to 
ascertaining as far ns possible what was actually measured 
when a definite procedure was adopted. If after this had 
been done the committee prescribed certain of them for 
commercial purposes, it by no means followed that they 
could not he replaced by moro ellicient ones as knowledge 
advanced. 


Tho following contribution to the discussion was scut in 
by Mr. M. .1. Camion:—As a chemist engaged in the 
examination of brewing materials, I think that brewers and 
maltsters have reasonable grounds for complaint that the 
analytical data supplied by different chemists show con¬ 
siderable differences which arc apparently irreconcilable. 
Not infrequently, however, tho explanation of such differ¬ 
ences is to he found, not in a discussion of abstruse 
problems of mass action, velocity, and equilibrium of re¬ 
action, or even an investigation of the precise physical 
conditions under which tho determinations were made, hut 
iq tho prosaic, details of the method of calculation adopted 
bv the individual chemist. This is particularly the case 
in the determination of extract, to which a previous speaker 
has alluded with such force. Recently 1 conducted some 
experiments with four methods. In all five mashes were 
made, these being conducted at tho same time and under 
precisely similar conditions as regards grinding, mashing, 
quantity of liquor, time, and dilution. The result of the I 
determinations all agreed very closely with each other 
when calculated in the same manner, but when calculated 
according to the formula of the respective authors wide 
differences are apparent, viz.. Heron, 94 3 lb.; Stern, 
96-Oib.; Briant, 94-9 lb.; Ling, 95 5 lb. These differ¬ 
ences, arising wholly from the method of calculation 
adopted, are certainly not less than the discrepancies to 1 
Vfbich a previous speaker has drawn attention. In other 
determinations discrepancies undoubtedly occur in a similar j 
manner, and I am oeevmccd that it would be a wise policy [ 
for chemists to come to some agreement as to uniformity j 
in expressing the results of those methods which are j 
already sufficiently universal as to be almost standard j 
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methods. This coaid undoubtedly he done without the 
sacrifice of abstract principles or interfering with the 
interpretation of the analytical data upon whioh the analyst 
bases bis opinion. 

ERRATA. 

This Journal, 1903, page 600, col. 2, line 9 from top,/or 
“ thincyiuiite ” read “ thiocyanate.” 

This Journal, 1903, page 600, col. 2, line 17 from top, for 
“ Friction ” read “ Ignition.” 


iKaw&rsfter Section. 


Meeting held on Friday , May lsf, 1903. 


DK. GERUND IN TICK CHAIR. 


PHENOLIC COLOURING MATTERS. 

BY A. (i. PERKIN. 

(This Journal, 1903, 600—606.) 

Discussion. 

Professor Knkcut congratulated the lecturer upon the 
lucid manner in which he had placed the subject before the 
meeting. He had arranged the natural colouring matters 
(which had hitherto been grouped in somewhat straggling 
fashion) according to their constitution, towards the solution 
of which he (the lecturer) was well known to have con¬ 
tributed largely by his valuable researches. 

Mr. L. G. R \oclifk also complimented Mr. Perkin on 
the completeness of his paper and referred to the tedious 
nature of such investigations, which he fully appreciated, 
inasmuch as he (Mr. Kndcliif) hud done some work in this 
direction. Mr. Perkin had shown a complete classification 
of several of these complex groups of colouring matters. 

Mr. Perkin, in reply to Prof. Kneeht, said that he con¬ 
sidered the colour of the alizarin red lake to he the effect 
of the one hydroxyl which takes part in the quiiionokl 
change, but did not suggest that in this case the second 
hydroxyl was not involved in the later formation. No 
attempts to his knowledge had been carried out with the 
natural colouring matters in the direction suggested by 
Dr. Levinstein, and his remarks had been made with the 
object of pointing out such future possibilities for these 
substances. 


j&ottmjjbam button. 


Meeting held at Leicester, on Wednesday, April 29 th, 1903. 


MR. L. AUClini TT IN THE CHAIR. 


A HIDDEN SOURCE OF DANGER IN SULPHATE 
OF AMMONIA SATURATORS. 

BY P. J. It. CAKULLA. 

(This Journal, 1903, 607—608.) 

Discussion. 

Mr. J. F. Kkmpson said that although he had had an 
accident with his sulphate plant, he had no experience of 
one similar to that mentioned. It struck him, however, 
that the proposed safety valve would probably stick fast 
through dirt, and fail of its object at the critical moment. 

Mr. Camilla replied that the attendant could occasionally 
lift tho valve to see that it was in working order. Its 
position was so accessible that there should be no difficulty 
about this. 
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Jtootttfft Section. 


Meeting held at Glasgow, on Tuesday, April 7 th, 1903. 


MU. T. L. PATTERSON IN THE CHAIR. 


WOOD SPIRIT, AND ITS TESTING. 

BY CHARLES A. FAWS1TT, F.R.S.K., F.C.8. 

Wood spirit, or, us it is called ill America, wood alcohol, 
is used in large quantities for the preparation of methylated 
spirit, and formerly was employed in considerable quantity 
in the manufacture of aniline colours, and to a smaller 
extent as a solvent of gums, but at present the consumption 
for the two last-mentioned purposes is small. 

During the period covered by these notes large numbers 
of samples of Scotch, < ontinental, American, and Canadian 
wood spirit were received, and it is worthy of note that, 
although produced from different woods, grown on 
different soils, and distilled by different methods, these 
were fairly similar in composition. Some firms, especially 
tho.se abroad, take out u portion of the distillate rich in 
methyl alcohol, which they sell for purposes other than for 
inethylatiou, and accordingly discrepancies were noticed 
from the mean of genuine samples. 

Wood spirit consists principally of methyl alcohol, 
mixed with smaller amounts of acetone, methyl acetate, 
dimethyl acetal, aldehyde, ailyl alcohol, methylamine, oil, 
and water. oumo of these constituents, such as ailyl 
alcohol aud the oily matter, give to wood spirit a pungent 
odour, and it is on this account the Government selected it 
as the denaturating principle of methylated spirit, which 
consists of nine parts of spirits of wine, and one part of 
wood spirit. The Government tests are so framed that 
those bodies which impart a pungent odour to the methy¬ 
lated spirit arc always present in a certain proportion ; at 
least, a minimum is fixed. If, however, these bodies are 
present in too large a quantity, the methylated spirit is not 
suitable for use in some industries ; lor instance, in the hat 
manufacture ; also for French polishing, as the workpeople’s 
eyes are affected. This irritating effect is more noticeable in 
wood spirit which has been prepared from wood distilled 
at high temperature, especially birch wood. 

Methyl alcohol, which forms about 75 per cent, of wood 
spirit, has very little smell; that of acetone und the esters 
is not unpleasant; and these three constituents, together 
with the water, make up about 95 per cent, of the wood 
spirit, leaving about 5 per cent, for the ailyl alcohol, alde¬ 
hyde, methylamine, and oily constituents. 

The last runnings of a refined wood spirit still have a 
peculiar physiological action on the skin. If some gets 
on the hands, no peculiar sensation is experienced unless 
afterwards the hands are washed in cold water, when 
intense pain is felt between the fingers, where the skin is 
tender. I have repeatedly experienced this myself, and the 
statement is corroborated by others. 

Crude wood spirit is sold from sp. gr. o*980 to 0*850 at 
60° F. (15* 5° C.). 

In testing a sample of crude it is usually distilled over 
lime or other alkali, in order to bring up the strength to 
somewhat above the minimum allowed by the Government 
for methylating purposes, viz., 00° over proof, sp. gr. 
0*8289 at 60 0 F. The wood spirit should now be what is 
termed “ miscible” wood spirit or naphtha, i.e., that when 
mixed with water in any proportion it does not produce a 
milkiness, due to an excess of oily matters. If the crude 
spirit is very oily, it follows that it is more difficult to 
prepare refined spirit which is ‘‘miscible.” 

The first test usually applied to the refined wood spirit 
is a boiling-point determination, conducted in an ordinary 
fractionating flask, attached to a condenser, the distillate 
being collected in a graduated measure. The uppatatus as 
shown in Fig. 1 will explain itself. It is only after using 
this apparatus for some years that a description of that 


used in the Somerset Home laboratory appeared in this 
Journal, 1900, 1031. This differs from the other form 
in that the separation of the constituents is more complete. 
A descriptive sketch is given in Fig. 2. 


Fig. f. 



Vi*. 2. A. Cupp-r find. dislillimr 100 e.e. 15, Kind iwmting 
column 7 ins. loiiir, l ins. I. in.: li!I• mI with jtIiisn beads. C. Thermo, 
meter, bull) 1 in. above il>», :*tt«l opposite exit I iibu. 

In the Government apparatus, not more than 100 c.c. 
should distil over when the temperature is just under 65° C.; 
from 80 to 85 c.c. should distil over between 05 C. and 
72*2° 0., and 97 to 98 e.e. befoie the temperature reaches 
100' C. 

The following figures show that the results with the 
two forms of apparatus ar<- not comparable for the sumo 
sample of wood spirit, loo c.c. were taken in each ease; 
sp. gr. 0*827 at fit) F. 


! - 

first Drop. 

10 <•.(•. | 

20 c.c. 

55D c.c. 

•10 C.C. 

i 

( 


"0. 

’ 0. 

! ° r. 

•c. 

Old form. 

dr 


05-55 

05*8 

00 55 

00 \S 

Somerset House 

or 

- 

oro 

or 5 

1 05-0 

05'5 

— 

50 c.c. 

00 c.c. 

. 1 70 c.c. 

' 80 C.c. 

00 C.c. 

! (IS c.c. 


■c. 

°c. 

° c. 

• r. 

°C. 

“ 

Old form. 

07*5 

US'*2 

or 2 

71 Ml 

75T, 

OH 

Somerset House 

oipo 

cos 

: 07*5 

OH • 

71*5 

02 


i It served the purpose, however, equally well to use the 
i old apparatus, because, given a sample of reliable wood 
spirit, the distillation numbers served as a comparison for 
, any other sample. 

i The boiling-point determination, as carried out, wl« a 
j guide to the genuineness of the refined spirit, und sample* 
which had been rejected by the Government, as containing 
too great a proportion of volatile constituents, ihowed that 
such was the case when submitted to this test. 
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Below are a seriea of boiling-point determinations of 
refined wood spirit, prepared from samples of crude 
received from different sourcos. These were all made in 
the apparatus Fig. 1, the flask distilling 90 c.c. 

The strength of the wood spirit taken was, unless stated 
otherwise, sp. gr.O'827 at GO’ F., or by Sykes’ 61"' 0.1’. 


The samples tested were Scotch, American, Canadian, and 
Continental. 

Looking at the numbers in Table I. it will be noticed 
that the boiling points of the Scotch samples differ very 
little, although they were received from several makers, 
distilled from different woods, and by different methods 


Tahi.k I. 
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8 

4 

5 

« 

7 

8 
11 

in 

Mean 


1st, Drop. 


°C. 

««•« 

e«-o 

os-o 

(15-2 
05'5 

00’5 i 

05*8 
05‘2 
05 Ml 
61'5 
05*6 


10 c.c. , 

20 c.c. 

30 c.c. 

° 0, 

°C. 

°C. 

60*8 

67-2 

(57-8 

00*5 

07*0 

07*5 

00*8 

67-2 

07*0 

60-2 

6(5*8 

07*2 

(Ml Ml 

(5(5*5 

67-0 

67*0 

j (57-3 

67-8 

6(5-3 

(56-8 

07-3 

66*0 

| (50-(5 

(57-2 

6(5-8 

1 (57-2 

1 07-8 

(56-0 

1 (50-8 

67*2 

66*4 

1 6(5-1) 

07*4 


40 C.C. 

! 50 c.c. 

00 c.c. 

°C. 

°C. 

°C. 

08 M) 

! 68-8 

69-8 

08*0 

( 08-6 

1 09-2 

68*2 

08-8 

I 61C6 

678 

08*5 

69-4 

07-5 

08-2 

015-2 

68*3 

j 00-0 

1 70*0 

07*0 

08-8 

; (515-8 

08-0 

OS *8 

! 09-8 

68 T» 

(55**2 

| 70*2 

07*8 

, I18’5 

| 09-5 

CH-0 

08*7 

1 09-0 


70 c.c. 

80 C.C. 

150 C.c. 

°C. | 

°C. 

°C. 

7l*o ! 

74-0 

83-8 

70-8 

73-5 

83*5 

71-0 

74*0 

, 83-5 

71-2 

54*5 

80-0 

70-8 ' 

74-0 

' 83'2 

71-5 ! 

74-8 

86-0 

71-0 

74T» 

87'0 

710 

74-8 

85*5 

72*2 

70-5 

1 87*5 

71*2 

7.V2 

83*0 

71*2 

71 0 

1 81-9 


The mean should be a very fair approximation for Scotch 
wood spirit, with the form of apparatus used. The tempera¬ 
tures given for the “first drop,” and also for “ 87 c.c.,” 
cannot be considered reliable, as in each case the temperature 
was rising rapidly. 


Taking the numbers for the American samples in 
Table II., the mean is lower than that for the .Scotch 
samples, hut they are fairly uniform. 

As regards the Continental samples, Table lIT., there is 
not the same agreement, some boiling much lower than the 


Taolu II. 


American. 


No. 


1 

3 

4 

5 
0 

7 

8 
9 

10 

Mean 


1st Drop. ) 

10 c.c. 

1 20 C.C. 

30 c.c. 

| 40 C.C. 

°C. 

°C. 

1 °c. ! 

°C. 

j °<\ 

65T» 

66-5 

07*0 

67*5 

I 08-2 

06-5 

(57-5 

(58 *0 J 

08*5 

j 69*0 

64-5 

05-5 

| 0(5-0 

05 * 5 

67-0 

(53-5 

05-7 

00*1 

(56 *5 

, 67-0 

04*5 

05'2 

05‘(5 1 

66‘2 

I 0(5’8 

05*0 

05*8 

1 00-3 ! 

60-8 

1 07 * 5 

05*0 

05-5 

j 00-o i 

06-5 

1 6(5*8 

05-5 

00*5 

6(5 "8 

07-3 

i 07-S 

155-15 

(5 VO 

06 0 

00-5 

j 67*0 

65 M) 

(W5M) 

6(5-5 

j 07*0 

67*8 

64-1) 

1 65-9 

; (50*4 

CO* 9 

07*5 


j 50 C.C. 

00 c.c. 

70 c.c. 

80 c.c. 

87 c.c. 

j °0. 

°C. 


° c. 

° (’. 

, 08-8 

69*8 

712 

71*5 

85*0 

*59*8 

7(5-8 

72-2 

70-55 

80*0 

67-8 

OS *8 

70-5 

73*5 

84-S 

1 67 * 9 

08-8 

70 Ml 

73 5 

83*0 

| 07*7 

08-8 

70'S 

75*3 

87*0 

i 08*2 

09* 1 

70*0 

74*8 

80*0 

i 67-8 

09*8 

70-0 

73‘5 

k:;-o 

! (!8T> 

09-5 

7f2 

74*5 

91*0 

67*5 

OS *5 

70-0 

73 T» 

8(5-0 

1 08*5 

69-5 

71*0 

75-0 

87’0 

08-2 

09*2 

70-8 

744 

85*9 


Scotch samples, others, again, slightly higher. The mean, 
however, was below that for the Scotch wood spirit. 
Sample No. to bad a very low boiling point, and 


most probably was not genuine, t.«., some portion 
of the distillate rich in methyl alcohol having been 
abstracted. 


Tahi.k III. 


Continental. 


No. 


5 
4 

6 
6 

7 

8 
0 

10 

Mean 


1st Drop. 

10 c.c. 

20 C.C. 

30 C.C. 

40 C.C. 

50 c.c. 

60 C.C. 

70 C.C. 

SO c.c. 

90 c.c. 

°C. 

C C 

°C. 

°0. 

°C. 

°0. 

°C. 

°C. 

°c. 

°C. 

G5’5 

66-2 

66-5 

67*0 

67-5 

68*0 

68-5 

09-5 

7a v. 

80-0 

63*5 

64 0 

64-8 

05 ’ 3 

00*1 

668 

07-5 

09-2 

72-2 

83-0 

64-5 

65-8 

(55*8 

00*3 

07*0 

67-8 

08*5 

69*8 

722 

78-0 

64*2 

(55 2 

0.V8 

00*3 

07-1 

08"0 

09'0 

70*3 

738 

88*0 

06*8 

07'2 

1(7-7 

08*0 

08-5 

09-0 

09-8 

71-2 

74'8 

97*0 

66*5 

67-0 

67*3 

07-8 

OH* 3 

08*8 

09-0 

71*0 

74-8 

93*0 

60 *0 

(57-4 

67-0 

08-0 

08*5 

(59-9 

70*0 

71*2 

75*2 

97*0 

60*3 

07*0 

67*2 

♦57" 6 

08*0 

08-5 

09-5 

70*8 

74*0 

88*0 

66‘5 

67*0 

67*5 

07*7 

68*0 

68*6 

69-5 

70-0 

74M) 

91*0 

63-5 

64*5 

05-3 

05*5 

06*2 

07*0 

67-8 

09 0 

71*8 

83-0 

85*4 

00*1 

06*5 

C9-t» 

07*5 

68*1 

09-0 

70-3 

735 

87*8 


The Canadian samples tested were too few in number 
to give a reliable mg»n for comparison. 

The following is a oopy of the Government tests for wood 
spirit which is to be used for methylation. Wood spirit 


submitted for approval should conform to the following 
tests :— 

(a) Not more than SO c.c. of naphtha should be required 
to decolorise a solution containing O'5 gr. of bromine. 
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(6) The naphthu, which must be neutral or only slightly 
alkaline to litmus, should require at least 5 c.e. of 
decinormal acid to neutralise 25 c.c. of the spirit when 
methyl orange is used as the indicator. 

It should contain— 

(a) Not less than 72 per cent, by volume of methyl 
alcohol. 

(b ) Not more than 12 grs. in 100 c.c. of acetone, alde¬ 
hydes, and higher ketones estimated as “ acetone ” by 
the formation of iodoform according to Mcssiugcr’s 
method. 

(c) Not more than 3 grs. per 100 c.c. of esters, estimated 
as methyl acetate by hydrolysis. 

Then follow the details of the manner in which the tests 
are to be conducted. 

The bromine test is a measure of those oily and empv- 
reunmtic bodies which give to the methylated spirit the 
necessary amount of nauseousness, so as to render it 
unfit for drinking purposes. The alkalinity test serves as 
a measure of the free ammonia and nuthylainitit*, the former 
being produced from the latter, when heated with alkali. 

The ester test is a measure of meth>l acetate and other 
bodies which, on hydrolysis, yield methyl alcohol. 

Id the estimation of acetone it is not only acetone which 
is determined, but all such bodies iu the wood spirit, such 
as aldehydes, higher ketones, &c., which yield iodoform 
when so treated. 

The following are the Government instructions for 
carrying out the Mesdnger test for acetone as applied to 
wood spirit : — 

0*5 c.c. of wood spirit is added to 25 c.e. of normal soda 
in a flask. The mixture is well shaken and allowed to stand 
5—10 minutes. N/5 iodine solution is run into it from a 
burette, drop by drop, shaking vigorously till the upper 
portion of the liquid, on standing a minute, becomes quite 
clear. A few mine centimetres more of N/5 iodine solution 
are added as to get coucordant results an excess of at least 
25 per cent of the iodine required should ho added. After 
shaking, the mixture is allowed to stand for 10—15 minutes, 
and then 25 c.e. of normal sulphuric acid are added. The 
excess of iodine liberated is titrated with N/IOof sodium 
thiosulphate solution and starch ; half the number of cubic 
centimetres of thiosulphate solution used is deducted from 
the total number of cubic centimetres of iodine solution 
used. The diflerence gives the amount of acetone by 
weight in the wood spirit. 

As Kramer and Grodski’s method had been used for a 
considerable time previous to the adoption of that of 
Messinger, it was thought necessary to make a sirict com¬ 
parison of the two methods. Accordingly, some pure 
acetone and methyl alcohol were procured, and the following 
mixtures made :— 


No. 1, 

containing 16 grs. 

of acetone in 100 cc. of the mixture. 

No. 2, 

12 

„ „ 100 

No. 3, 

„ P 

100 

No. 4, 

„ 4 

„ „ 100 „ „ 

No. 5. 

„ 2 , 

„ 300 


The acetone was then estimated by Messinger’s, and also 
by Kramer and Grodski’s methods, with the following 
results :— 


Sample. 

| Mesainger’s Method. 

Kramer and Grodski’s 
Method. 


Grs. 

Grs. 

1 

10-4 

14*08 

2 

12*6 

10*0.1 

3 

8-02 

7 36 

4 

414 

400 

6 

1*90 

2-Oil 


These numbers show that Messinger’s method gives good 
results, whilst that of Kramer and Grodski is reliable only 
for w-ood spirit containing a low percentage of acetone. In 
the above tests 0*5 c.c. of the mixture was taken for each 
test by Messinger’s method, also for Nos. 3, 4, and 5 by 
Kramer and Grodski’s method, but only 0*2 c.c. for Nos. 1 


and 2, us the results were much lower still when taking 
0*5 c.e., even although the quantities of iodine aud caustic 
soda solution were increased. 

A further comparison of these methods for the estimation 
of acetone was made with samples of ordinary wood spirit, 
taking O’5 c.e. of wood spirit for each test. Results 
expressed in grs. per 100 c.e.: — 

Sauiplf. M.'Ssinper s Mctlii.l. K rn.ni r j.n.1 ‘ J r.-.lsk 


Grv Gr*. 

1 7s 50 

2 :»■ 2t a*a 

s iron ' 112 


The above tests show a wider discrepancy between the 
methods than those with the mixtures of pure methyl 
alcohol and acetone. It would almost appear as if iodine 
were taken up by tin* Messinger method to form bodies 
other than iodoform, which bodies are present in wood 
spirit, but were not present in the S)iitheticul mixture of 
acetone and methyl alcohol. 

As regards the test for methyl alcohol, which consists of 
th»* conversion of the methyl iodide by the addition of 
iodine and amorphous phosphorus, it is quite straight¬ 
forward, but requires cure in order to obtuiu concordant, 
results. A difference of one-tenth c.e. in the volume of methyl 
iodide gave a difference of 1 *3 per cent, of methyl alcohol; 
so in dealing with a simple of wood spirit containing, say, 
72—73 per cent., a slight error might lead to its rejection, 
as the Government do not pass wood spirit containing less 
than 72 per cent, of methyl alcohol. 

As regards the percentage of methyl alcohol in wood 
spirit at sp. gr. 0*829, it varied in the samples tested from 
fiS-6 percent, to 81*7 percent, by volume; but several of 
i these could not be considered genuine. Taking those 
which could he considered as such, the Scotch samples 
gave a mean of 70*8 per cent.; American, 75*2 percent. ; 
Canadian, 77 per cent.; but as so few of the last were 
examined, the number is not reliable. 

The percentage of acetone varied considerably. In the 
refined samples, from 3*5 grs. to 14 grs. iu lot) c.e. of 
wood spirit; whilst iu the unrefined, which was of a lower 
specific gravity,it varied from 11*9 grs. to 17*2 grs. 

As it was only within recent time that the acetone was 
regularly determined, a scries of numbers necessary for a 
good comparison are n:>t available, except iu the case of 
the Scotch samples, but it would be sufe to conclude that 
in some samples the percentage of acetone was high,owing 
to some of the methyl alcohol having been removed by 
intention from the wood spirit in process of manufacture. 
The mean percentage of acetone for Scotch samples was 
8 3 grs. iu 100 c c. of spirit at 0*829 at fit)" F. No doubt 
the acetone varies according to the method employed in the 
distillation of the wood. The percentage of acetone in the 
crude spirit is by rectification over alkali reduced, and 
accordingly the refined contains a lower percentage. For 
instance, a simple of crude, sp. gr. 0*8fi2at60 F., gave 
fi2 per cent, methyl alcohol by volume in loo c.c.:— 
13*95 grs. of acetone in 100 c.c.; 5*05 gnus, of esters in 
100 c.c. This crude, when refined over alkali to 0*829 at 
GO" F., gave 73 o per ceut. of methyl alcohol by volume:— 
10*5 grs. of acetone in 100 c.c.; 0*4 grs. of esters m 
100 c.c. 

The reason f >t this diminution in the percentage of 
acetone is accounted for by the splitting up of acetone, on 
warming with alkali, into mesityl oxide aud phorone as 
follows :— 

2C 3 U fl O - 11,0 = C 6 H„,0; 30,11,0 - 2HO - C 9 H h O. 

As regards the esters, they exist ox*Jy in very small 
quantities in the refined spirit, which is accounted for .by 
the wood spirit having been refined over alkali. In the 
ordinary crude wool spirit, however, the esters amount to 
as much as fi per cent., and they would probably bo con¬ 
siderably higher in crude spirit, from the manufacture of 
acetate of lead. 


C 
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An experiment was made to see what effect on the ester 
yield would result if pyroligneous aciil were carefully 1 
neutralised, and then distilled. For this purpose a quantity j 
of pyroligneous acid, sp. gr. 1 020, was procured, and I 
neutralised with weak soda solution in the cold. The 
liquor was distilled, and the resulting distillate was j 
neutral, as was the residual liquor left m the still. As the 
distillate was not up to strength it was again distilled, and 
the distillate, on analysis, gave the following numbers :— 
methyl alcohol, 78' 18 percent, by volume! acetone, 78 grs. 
iu 100 c.e. i esters, 3-8 grs. in ICO e.c. Although the 
ester number was in excess of that usually found iu 
ordinary wood spirit, a higher one was expected. 


— 

: ist 
j Drop. 

10 c.c. 

20 c.c. 


. 0 C. 

°r. 

° 0. 

Dintil late ordinary . 


06*3 

fill'll 

First fraction . 

. , 6.V0 

64-0 

04-0 

Second fraction .. 


67-0 

0<*0 

Tli ird fraction . 

. 07 "5 

i G8'0 

OS-3 


OP CHEMICAL INDUSTRY. [fane is, i#o». 


A trial was made with a sample of Scotch crude wood spirit, 
collecting the distillate in three equal fractions, in order to 
ascertain how the different constituents would be distributed 
over the three fractions. Subsequently, a boiling-point 
determination of each was made j also an estimation of the 
methyl alcohol, Ac. Care was taken that the distillation 
was complete when the third fraction was over, and also 
that the strength in each case was that required for the tests, 
viz., sp. gr. O'829. 

For comparison, a sample of the same wood spirit was 
distilled in the ordinary way, the distillate being collected 
in une lot, and tested as usual. 

For the boiling-point determinations 100 e.c. were taken, 
sp. gr. 0'82U at 15• 5° C. (60° F.): — 


30 c.c. 

! 10 C.C. 

50 C c. j 

00 c.c. 

70 c.c. 

80 c.c. 

i 00 c.c. ! 

i 

95 C.C. 

°C. 

| ° c. 

° <;. 

° O. 

°C. 

°C. 

i °C. 

I 

i °c. 

07*2 

! 67*8 

08‘3 

00*0 

70-2 

72’0 

1 77-2 

! 87-0 

0.V2 

oo-o 

00*0 

07*0 

OS *8 

71M) 

| 74-8 

1 85*0 

0V3 

08’0 

01)‘3 

00*8 

710 

72 0 

i 70‘5 

i 87*5 

08-0 

1 (WO 

09‘5 

70*2 

7D3 

73-2 

J 78-0 

I 88*6 


The four distillates were submitted to the usual Govern¬ 
ment tests, with the following results 


— 

j 1 

i Methyl 1 
1 Alcohol. 1 
1 

Acetone. 

Esters. | 

0*5 c.c. 
Brora i no 
required. 


PerCcnt 1 

Grs. 

(Jrs. 

e.c.M'.G. 

Distillate ordinary ... 

7 S'9 

8'8 

0*98 

1 24 0 

First fraction . 

.. (50*4 

18*0 

0*45 

115*0 

Second fraction . 

S.V14 ' 

.VS 

0*3(1 

170*0 

Third fraction. 

8770 

(T99 

0*00 

14*2 


It is difficult to understand why the third fraction should 
give more esters than first and second fractions, and also why 
the menu of the three fractions for acetone,esters,and number 
of cubic centimetres required for 0 5 c.c of Bromine should 
be so different from those for the sample distilled iu the 
ordiuary way, but no doubt it would be owing to the 
longer time taken for the distillation of the larger quantity 
required for the three fractions. 

The following is tire formula given in the Government 
instructions for calculating the percentage of methyl alcohol 
from the yield of methyl iodide. The percentage by volume 
is found : — 


e.c. metbvl mdtdo found • met, - ICO , . . 

, , . - pcrcentagetby volume) 

c.e. weoil spirit, taken r 

of methyl alcohol ; 

or, when 5 e.c. of wood spirit are taken : — 


c.c. methyl iodide x 12''.it percentage by volume. 

The factor 12-94 is based on the theoretieal yield of 
methyl iodide, sp. gr. 2'285, at 15° C.; but, in order to arrive 
at the correctness of the above results, it was thought 
advisable to standardise the apparatus with commercially 
pure methyl alcohol. Accordingly a small quantity was 
procured, and, after allowing it to remain over a large excess 
of anhydrous sulphate of copper for 18 hours, it was 
distilled, the first portion of the distillate being rejected. 
This alcohol was tested for acetone, and gave O' 19 gr. per 
It'd c.e.,and O'45 gr. of esters,calculated as methyl acetate. 
The test for methyl alcohol gave 7*G c.e. of methyl iodide, 
equivalent to98‘94 per cent, by volume; and,allowing for 
the acetone and esters, c.c. of the methyl uicohol would 
have given 7'G5 c.c. of methyl iodide, equivalent tu 9U‘98 
per cent, by volume of methyl alcohol. The factor obtained 
from these numbers is 1:4 - 08, as against the Government 
number 12'94. 

5 c.e. of 100 per cent, wood spirit should give 7 • 73 per c.c. 
of methyl iodide at sp. gr. 2'285 at 15 ’ C., and the factor 
obtained from thin number is 12 • 94, which is the Government 
factor. KratncMRnd Grodski gave their experimental number 
ns 7 *45 c.e. of methyl iodide, which gives a factor of 13 -42. 

In the Government method for the estimation of the 
esters, a silver Basic is used, so as to avoid the possible 


error due to alkali from glass. As all the above ester 
determinations were made in a glass flask, a blank was made, 
but no appreciable loss of acid could be detected. 

As regards the quantity of oil in crude and refined wood 
spirit, a little difficulty was experienced in arriving at s 
suitable method for its extraction, owing to the volatility 
of the oil. The method adopted was as follows :—The 
wood spirit was diluted to a sp. gr. O'985 at 6“ F. This 
diluted wood spirit was then shaken with a good excess of 
ether ; the ethereal layer separated, and the aqueous 
solution was again shaken with two instalments of ether, 
each time separating the ether layer, and adding it to that 
obtain'd iu the first treatment. The total ether solution 
was placed in a flask attached to a condenser and distilled, 
under aI) C., to a small volume. The residual oil was 
washed with ether into a 50 c.c. measure, so that a little 
water which was always proseut could settle out. One- 
half of the ethereal layer was now run into a small 
measure graduated into one-tenth c.c. and the ether distilled 
off in a water-bath at 50 to 60° C., uutil there was no loss in 
volume. The oil was allowed to cool, the volume read off, 
and the volume, multiplied by two, gave the total oil in the 
ethereal solution. 

A sample of Scotch wood spirit, which was non-inisciblc 
with water, sp. gr. O'953, gave 2 c.e. rtf oil for 100 c.c. of 
wood spirit, or 2 per cent, by volume. A sample of the 
same wood spirit was then serai-refined up to sp. gr. 0*85G ; 
the distillate was slightly non-miscible. When treated with 
ether us above, it gave 2 ■ 4 c.e. of oil in 100 c.c. of wood 
spirit, or 2'4 per cent, by volume. In the process of 
distillation the oil, owing to its volatility, had become 
somewhat more concentrated than in the crude from which 
it was distilled. The semi-refined wood spirit, sp. gr. O'856, 
was rectified up to sp. gr. 0'829, and this, which was quite 
miscible, gave 0*2 e.c. of oil iu 100 c.e. of wood spirit, or 
tr2 per cent, by volume. A sample of American wood 
spirit, sp.gr. 0*855 at 60° F., which was quite miscible with 
water, gave 1 • 35 c.c. of oil for 100 c.c. of wood spirit 
and the same spirit, rectified to sp. gr. 0'829, gave 1'2 c.e 
of oil for 100 c.c. of wood spirit, or 1'2 per cent, by volume 
In the method used in the above determinations, it wa- 
found that with wood spirit, diluted to sp. gr. O'985, con 
raining 11 to 12 per cent, of methyl alcohol, a large quantity 
of ether was absorbed iu the aqueous solution—abou 
200 c.c. in 1,800 c.c. of the dilute spirit. In order to avoii 
this, bisulphide of carbon and gasoliu were tried. Then 
was practically no absorption of cither by the dilute spirit 
hut the former, owing to it in certain samples reacting will 
some constituent of the wood spirit, producing a crystallim 
body, was not adopted, and the latter was rejected owing h 
the difficulty of evaporating its least volatile constituent 
from the oil. If the oil itself had been non-volatile, at 
reasonable temperature, no doubt this method would hav 
been satisfactory. Petroleum spirit was proposed, but i 
was thought would have the same objection its gasoliu. 
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In this conntry wood spirit is bought and sold by Sykes’ 
alcohol tables, which are used by the Government in 
distilleries, and also for taking the strength of wood spirit. 
It is urged that for the same percentage the specific gravity 
of ethyl and methyl alcohol does not differ appreciably ; but 
whilst such is the case at some strengths, it is not true for 
others, as is shown in Table IV. 

Table IV. 


Proof 

Strength. 


Sp. Or. 
by 

•Sykes. 


Per Cent, by 
iWeight, Methyl 
! Alcohol. 
Ditlmar and 
Fawsitt. 


I 

Per Cent, by 
Weight, Ethyl 
Alcohol. 
Hehner. 


Difference. 


70 over proof 
60 
60 
40 
30 
20 
10 

Proof. 

10 under proof 
20 
SO 
40 
50 
60 
70 
80 
90 
100 


0*8154 
0*8289 
0*8472 
0*8039 
0*8791 | 
0*8934 I 
u-9009 ; 
0*9190 
0*9313 
0*9120 
0*9515 
0*9000 
0*9009 
0*9728 
0*9784 
0 0845 
0*9910 
1*0000 


93*11 

92-07 

83*18 

87*62 

8123 

80*40 

74*59 

73*42 

OS'23 

67*08 

62*0S 

00-92 

65*84 

55 00 

49*45 

49*34 

43'01 

44*05 

37*15 

38*78 

3133 

33*70 

2.V64 

28*50 

20-83 

23*09 

16*08 

19*00 

12*82 

14*45 

8*77 | 

1 9*71 

4*34 

4*87 

o*oo 

| 0*00 


- 0*41 

- 0*50 


- 1*15 

- 1*10 
- 0*81 
- O il 
+ 1*04 
+ 1*03 
+ 2*38 
+ 2'92 
-e 2* so 
+ 2*32 
+ 1*03 
•t- 0'94 
-t- 0*53 


From Table VI. it will be noticed that for sp. gr. 0*9600 
there is a difference of 2*92 per cent, by weight between 
the numbers in methyl and ethyl alcohol tahles ; also that 
at the higher strengths the methyl alcohol numbers are 
higher, whilst at the lower strengths they are lower, than 
those for ethyl alcohol. 

Another point of much importance to sellers and buyers 
of wood spirit is that of carriage by boat or rail. Some 
steamship companies refuse to carry it at any price, but 
will at the same time carry methylated spirit; whilst 
other steamship and railway companies charge exorbitant 
rates, besides stipulating that it must be carried at “ owner’s 
risk.” The reason for the high rates is very much owing 
to ignorance on the part of those who have charge of 
such matters, and partly owing to the wood spirit being 
often designated as “ wood naphtha.” 'I lie word “ naphtha 
suggests something horribly explosive to railway and steam¬ 
ship officials, and conveys much more to their mind than 
any amount of explanation. The flash points of methylated 
spirit and spirits of wine do not warrant any preferential 
rate over wood spirit, as they all flash at ordinary tem¬ 
peratures. 

A few rates by rail and steamer for wood and methylated 
spirit are given in the subjoined table. It will be noticed 
that, with one exception, the rate charged for wood spirit 


--- 

Wood 8pirit. 

Methylated Spirit. 


Hail. 

Boat. 

Rail. 

' Host. 


</. 

ff. </. 

.v. d. 

#. d. 

lilaivrow to London. 

72 0 

Si 4 

40 0 

28 4 

Manchester. 

35 0 


so o 

21 10 

„ Liverpool... 

23 4 

22 0 

28 4 

10 0 

„ Dublin. 


♦0 10 


ia * 

„ Edinburgh . 

12 1 


10 10 

. . 

,, Newcastle.. 

30 0 


21 8 

. . 

Rotterdam to London... 


8 0 



Manchester 


20 0 




is much higher than that for methylated spirit. The rate 
for wood spirit from Rotterdam to London is 8.v. C \d. per 
ton ; from Glasgow to the same port by steamer, 33#. 4</., 
carried at “ owner’s risk.” 

llefore closing 1 should like to refer to the agitation 
which has been going on for some time in favour of using 
duty-free alcohol instead of methylated spirit in certain 
industries, and no doubt it would bo of considerable 
advantage, as Rpirits of wine is not only cheaper than 
methylated spirit, hut it is purer, and it is only right that 
the persons interested should use every effort to advance 
their interests, and infect as many others as possible with 
their enthusiasm, so that sufficient influence may he brought 
to hear in the proper direction. There is, however, another 
side to the question, and that is, the serious consequences 
to the wood distillers of this country which would be 
incurred if the concession became at all general, and if 
granted to one set of manufacturers it would be difficult 
to deny it to others. For several years past the wood 
distillers have had to face a very keen competition by 
the United Slates and the Continent, and they have suffered 
severely. One by one their products have become un¬ 
profitable, and if it had not been for their charcoal and 
wood spirit they* must have succumbed long ago. Acetate 
of lime is about one-half the price it was a few years ago, 
and wood spirit, which used to sell at an average price of 
5.v. per gallon, is now offered freely at 3*., the loss on wood 
spirit alone amounting to G.v. per ton of wood distilled. If 
duty-free alcohol is granted freely, it will mean still lower 
prices for wood spirit, and make wood distillation un¬ 
profitable. Such a result is not to be desired, as we should 
then have to rely altogether on a foreign supply, and the 
foreign makers would not be slow to raise prices when the 
field was clear. 

I hope no one will think I am advocating protection. 
I only wigli to point out. that whilst one set of manu¬ 
facturers might gain by the granting of duty-free alcohol, 
another set would lose, and there might not he any 
advantage gained by the country in general. In event of 
war our country would be placed in an unenviable position 
as regards our supplies of acetone and charcoal for powder- 
making. 
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I.—PLANT. APPARATUS, AND MACHINERY. 

English Patents. 

Crucible) and the like; An Improved Method of Heating 

Snbtlanct) in -, and Apparatus therefor. G. Midler, 

Hohenlimburg, Germany. Kng. l’at, 9307, April 22,1902. 
The use of a bath of molten metal for uniformly heating j 
crucibles, pots, Ac., is claimed.—L. F. G. 


Centrifugal Separators. Mine. C. Herlitschka, Diisseldorf, 
Germany. Eng. Pat. 3034, Kelt. 9, 1903. 

The separating drum is divided by vertical or inclined 
partitions into closed independent compartments, which 
are “ provided alternately on opposite sides with closely 
fitting steps or deflecting plates,” leaving passages for the 
liquid. With this arrangement “ the liquid in each com¬ 
partment is forced to ascend while taking part in the 
motion of the drum.”— K. A. 


Filters; Impts. in -. A. J. Boult, London. From 

D. ltojat, Paris. Fug. Pat. 9854, April 29, 1902. 

A otmndkical vessel is divided iuto concentric compart¬ 
ments by a number of permeable partitions, which are 
clamped into position, and nmko fluid-tight joints aguiust 
rubber rings fixed on the cover of the vessel. The cover 
ia binged to a collar tturning round the wall of the 
Veasel; it is fixed by bolts and nuts. The liquid to be 
filtered, enters in the centre, and flows radially to the 
circumference, passing through filtering material composed 
of a mixture of cellulose and amianthus fibres and placed 
between tho partitions, decreasing in porosity towards the j 
circumference of the vessel. The lust layer of filtering 
material ia in some esses formed of earthenware or porous 
stone. An annular chamber round tho circumference 
receives the filtered liquid, which (can he drawn off by 
taps.—L. F. G. 

Concentration of Liquids; Impts. in Multiple Effect 

Apparatus for -. W. hi. tlerriot, Glasgow. Fng. 

Pat. 10,844, May 12, 190”. 

A kkvolvi.no stirrer breaks up the bubbles arising from 
the evaporating tubes, and prevents the liquid in one 
vessel from f oiling over into the next vessel. —L. F. G 

Steam; Impts. relating to (hintrolling the Temperature 

of Superheated -F. llamford, Manchester. Fng. 

Pat. 11,622, May 21, 1902. j 

The temperature of superheated steam is controlled by i 
means of a double valve, which admits steam to a chamber 
by one or other, or by both, of two inlets, one inlet 
admitting superheated steam at a high temperature, while 
the other admits superheated steam of a lower temperature, 
the chamber being also provided with a delivery pipe. 
The valve is thermostatically controlled by the temperature 
of the steam leaving by the delivery pipe, so that if the 
temperature of the superheated steam rise or fall, tho 
valve increases the area of entry of the steam from one 
pipe and decreases it in the other inlet pipe, or vice versil. 

Another means of controlling the temperature of the 
superheated steam is by regulating the flow of the hot 
gases which heat the superheaters. This flow is regulated 
by two dampers, one controlling the admittance of the 
hot gases, the other opening a by-pass through which 
these can escape without healing the superheaters. Tho 
dampers are actuated by the piston of a cjUnder filled 
with liquid, which is thermostatically controlled by the 
temperature of the stem# in the delivery pipe. 

Superheated steam of two different temperatures can 
be obtained by means of superheater tubes arranged tu 
sets of three—oneswithin the other—the steam first passing 
through the inner tube and then back by one or other of 
the annular spaces between the two outer tubes, these 
outside tubes being heated by the flame gases.— L. F. G. 


Heating and Cooling Liquids; Improved Apparatus for -, 

and for like Heating , Cooling, and Condensing Purposes. 
J. Edward Bennett and .1. Ernest Bennett, London. Fng. 
Pat. 3296, l'cb. 11, 1903. 

In heating or refrigerating apparatus, a series of chests is 
arranged, and placed in combination, each chest being 
stopped across so as to he divided into a number of chambers. 
The chambers ot these chests are connected by a series of 
parallel tubes, through which and through the chests the 
heating or cooling agent circulates. Through these tubes 
pass a series of open-ended tubes, through which and round 
the chests and the chest-connecting tubes, the liquid to be 
heated or cooled circulates. The chests arc provided with 
trunnions, the inlet pipe for the heating or cooling agent 
being made to serve as one, so as to enable the apparatus to 
be set either in a vertical or ahori/.ontal position.—L. F. G. 

United States Patents. 

Furnace ; Calcining or Decomposing -. W. Hasenbaeh, 

Assignor to Verein Chemischer Fabriken in Mannheim, 
Germany. U.S. Pat. 726,911, May 5, 1903. 

A muffle furnace containing an agitator is supported by 
a hub in the muffle, the whole being mounted on an iron 
framework, which also serves as a bearing for the shaft of 
the agitator.—L. F. G. 

Furnace; Calcining -. C. T. Honing, London, Assignor 

to J. K. Hatmaker, London. U.S. Pat. 726,915, May 5, 
1903. 

The furnace consists of a vertical chamber connected with 
a number of other chambers above it but leading to it, each 
of which makes an angle with tho preceding chamber, and 
each of which is provided with an internal spiral rotating 
conveyor. The heated gases are admitted into the vertical 
chamber, down which the materials are falling, and pass 
through the other chambers which contain materials 
gradually being worked tlown by their conveyors towards 
and to the vertical furnace. Tho materials are discharged 
at the lower end of the vertical chamber, through an 
opening placed below the inlet for the heated gases, these 
escaping through an opening in the uppermost chamber of 
the series.—L. F. G. 


French Patent. 

Filler; Improved -, to Free Liquids from Suspended 

Matter. K. Kiefer. Fr. Pat. 325,255, Oct. 13, 1902. 

Circular sheets of stiff wire netting with a circular hole in 
in the middle, are clamped between a series of bosses which 
form a hollow central circular shaft, tight joints being made 
with rubber rings. Between these sheets, layers of com¬ 
pressed cellulose are placed as filtering material, the whole 
being placed in a cylindrical vessel which is hermetically 
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aealed, and provided with inlet and outlet tap*. One half 
of tbe'wiru sheet* abut against the bosses, and extend to the 
circumference of the filtering material, forming a channel 
for the liquid tJ penetrate between the lajets; the other 
half only reach up to within a short distance of the cir¬ 
cumference of the filtering layers, and the channel thus 
formed connects through holes in the bosses with the central 
passage. The liquid to be filtered rises all round the 
annular space between the vessel and the filtering layers, 
and percolates through these to the central passage, whence 
it is drawn off.— L. F. O. 


II.—FUEL, GAS, AND LIGHT. 

English Patents. 

Coke; Impts. in Manufacture of - , in Retort Ovens. 

J. F. Wilcox, Cleveland, Ohio. Eng. Pat. 536, Jan. 8, 
1903. 

A method of charging retort ovens, whereby one or more 
spaces arc formed inside the charge, allowing a passage for 
the gases. By this means the formation of spongy friable 
coke in the centre of the coked charge is avoided.—L. F. U. 

Furnaces [for Producers , Gas Retorts, «$v\] ; Regenerative 

-. M. Graham, Leeds. Eng. Pat. IP,4*15, May *31, 

1902. 

Thk “ feather ” wall between the secondary air Hue and 
the waste-gas flue of the furnace is constructed with 
dovetailed vertical joints instead of straight joints, and is 
provided at. intervals with courses of cross-shaped bricks 
carrying battles. The zigzag joints are ciairned to be more 
perfectly gas-tight than straight joints.—II. B. 

f Coat Dust] Furnaces. H. A. E. W. L. Femerling and 
O. Trossin, Hamburg. Eng. Pat. 18,00-1, Aug. 15, 1902. 

Coal dust is fed in regulated quantities on to a rotating 
perforated cylinder, whence it is carried either by an air- 
blast or by the natural draught of the chimney down a 
oharging shaft to a grate and combustion chamber, where it 
is burned along with an additional supply of air, admitted 
through the grate. 'To prevent ignition of the fuel before 
it falls through the charging shaft, the upper part of the 
latter is surrounded with a water coil or cooling jacket, 
communicating at its upper end with the steam space, and 
at its lower end with the water chamber of the boiler. 

—II. B. 

Rurners applicable for'use in Furnaces ; Oil -. J. W. 

Mackenzie, London. From The Eagle Oil Burner Co., 
Indianapolis, U.S.A. Eng. Pat. 21,735, Oct. 6, 1902. 

The specification describes a burner in which crude oil is 
atomised by means of steam, and the mixture is mingled 
with cold and hot air prior to injection into the combustion 
chamber of the furnace. — II. B. 

Coal-Gas , or other Gases containing Cyanogen ; Treat¬ 
ment of -, for the obtainment of Soluble Cyanides 

therefrom , and the Preparation of Materials for use in 
such Treatment. \V. Feld, Honningen-on-Khine. Eng. 
Pat. 10,876, May 12, 1902. 

Cyanogen and its compounds are removed from gases by 
mean* of ferrous compounds, or iron sulphide, free from 
ferric compounds, in presence of alkali in excess. Lime is 
used in this process, either alone, or with other alkalis or 
alkaline earths or their compounds. Ferrous oxide, free 
from ferric oxide, is prepared for this purpose by precipi¬ 
tating ferrous salts with insoluble alkalis, such as lime. 

Ferric compounds are converted into ferrous compounds 
for the process, by reduction with gas which has been freed 
from cyanogen compounds. If sulphuretted hydrogen be 
used for this purpose, the resulting mixture of iron sulphide 
and ferrous oxide is used. By this method soluble com¬ 
pounds of iron and cyanogen are obtained (e.y. % when lime 
is used, calcium ferrocyanide results).—T. F. B. 


LITERATURE.—Cl. I. A II. 601 

Semi Water Gas ; Producer* for —. C. Peters, Breslau, 
Germany. Eng. Pat. 4 464, Feb. 25, 1903. 

The gas-producer has u ho!low or tubular fire-grate con¬ 
nected with u water reservoir deposed as an annulus round 
the upper part of the apparatus, and with two communicating 
pipes, so that ttic water circulates between the grate and 
the reservoir. The air-supply to the producer passe a 
through the steam space of tin* water reservoir, and thus 
carries with it all the steam generated, the mixture of air 
and steam entering the producer at its base, as usual. Thus, 
if the temperature of the fuel rise, more steam is generated, 
and more water vapour enters with the air. This excess of 
steam produces a quenching effort on the fire, and so 
lowers ihe tempeiature. Conversely, if the fuel becomes 
too cool, the apparatus is automatically supplied with com¬ 
paratively dry air until the fire is blown up again. —F. II. L. 

Mantles; Incandescent -. F. C. Schottmann, London. 

Eng. Pat. 11,280, May 16, 1902. 

Ski: Fr. Pat. 321,491 ; this Journal, 1903, 206.—11. B. 

Filaments , or the like, for Fleet rival Incandescence Lamps ; 

Manufacture of -. I'. 1>. Abel, Loudon. From Siemens 

and llalske A.-(i. t Berlin. Eng. Pat. 12,159, May 28, 
1902. 

Slk Fr. Pat. 321,412, 1902 ; this Journal, 1903, 206. 

—H. H. 

[Filaments for Incandescence Mantles] Homogeneous 
Radies from Vanadium, Tantalum , or Niobium, or from 

Alloys thereof; Method for Obtaining -. C. I>. Abel, 

London. From Siemens and llalske A.-G., Berlin. Eng. 
Pat. 12,163, May 28, 1902. 

See Fr. Pat. 321,412, 1902; this Journal, 1903, 20C. 

—H. B. 

Arc Lamps ; Manufacture of Electrodes of -. M. Lilien- 

feld, Berlin. Eng. Pat. 3698, Feb. 17, 1903. 

Tau, resin, pitch, or other binding agent is heated to the 
consistency of a thin liquid, and either mixed or chemically 
combined with luminiferous substances, such as metals, 
metalloids, their salts and compounds. The compound is 
then mixed with powdered carbon, and is formed into 
electrodes. It is stated that hv adding the luminiferous 
substances to the binding agent instead of to the carbon 
portion of the electrodes, many disturbing effects on the 
formation and maintenance of the arc are obviated. 

—(i. 11. R. 

United States Patent. 

Calcium Carbide Refuse; Method of Utilising -, and 

Product thereof. G. E. fox, Assignor to Union Carbide 
(Jo. U.S. Pat. 727,095, May 5, 1903. XL A., page 704. 

Fke.ncii Patents. 

Pent; Manufacture of Rriqucltcs from Carbonised -. 

C'ie. des Charhons et Briquettes de Blun/.y et de 
FOuebt. Fr. Pat. 325,495, Oct. 21, 1902. 

Peat, mixed with a small quantity of “ nitrate or carbonate 
of sodium or potassium ” to render it readily combustible, 
or without any such addition, is formed into briquettes, tar 
or resin being used as binding material; coal dust or wood- 
charcoal can also he added to increase the density of the 
briquettes. The briquettes are heated in closed retorts, the 
gases evolved being used for heating, and the heating con¬ 
tinued till nearly all the volatile constituents are driven off, 
and a carbonised mass remains. — L. F. G. 

Peat; Manufacture of Plastic Objects [Rriquetles] from 

■-Factonit-Werkc lteif and ( o., G. in. b. II. Fr. Pat. 

325,536, Oct. 22, 1902. 

See Fog. Pat. 22,016, 190J; this Journal, 1902, 289. 

—L. F. G. 

Muffle Furnace heated by Gas. E. Bovine, hr. Pat. 
325,525, Oct. 22, 1902. 

The specification describes a muffle furnace with independent 
gas-producer, the vaults and soles of the muffles being heated 
by separate currents of gas ; regenerators prebeat the air to 
be mixed with the producer gas.— L. F. G. 
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Combustible Liquids, Vaporising i Arrangement for -. 

H. H. Dikema. Fr. Pat. 325,844, Oct. 10, 1902. 

A storage vessel containing liquid is connected with a 
regulating chamber and a vaporiser, which carries a suitable 
burner. A valve carried at the end of a rod and working 
through a gas-tight cap closing the charging hole of the 
storage vessel, controls the flow of liquid from the latter to 
the regulating chamber. The valve either completely stopo 
the supply of liquid, or allows it free access to the regu¬ 
lating chamber, the level of liquid in which is regulated 
on the principle of the Mariotte’s bottle. A branch pipe 
leads from the vapour space of the vaporiser to its lower 
side, and serves to heat it. A valve regulates the supply 
of vaporised liquid to the burner, and means are provided 
tor the initial heating of the vaporiser. When the supply 
of liquid is cut off by the valve, and the burner extinguished, 
the vapours istill given off are condensed in a spiral pipe 
immersed in water surrounding the storage vessel, and flow 
back to the regulating chamber.—T j. F. G. 

Blast-Furnace Gases; Purifying and Enriching -, by 

Congelation. Soeiite des Forges d’Eich. Metz et Cie. 

Fr. Pat. 325,253, Oct. It, 1902. 

Tiik gases are, if necessary, rendered moist, and are then 
delivered into the upper end of a truncated cone, containing 
a spiral coil traversed by a refrigerating liquid. This 
causes the moisture in the gases to condense in the form 
of fog, which carries down the mechanically suspended 
impurities. The deposit falls into a water seal at the bottom 
of the cone, the water escaping by an overflow, whilst the 
solid matters descend into a hopper, whence they are 
removed through a valve.—(!. S. 


EL—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

Ammonia Liquor ; Automatic Lime-Feed in the Distillation 

of -. Kordt. J. f. Gasbeleueht., 1903, 46, [19], 

375. 

In the Biisseldorf gasworks an apparatus has been intro¬ 
duced for the continuous, automatic supply of milk of lime 
to the ammonia liquor under treatment, and in conjunction 
with Feldtr.ann's distilling column it has effected a con¬ 
siderable increase in the amount of ammonia obtained from 
the liquors. It consists of a tilting vessel, mounted over 
the milk-of-lime reservoir of the distilling apparatus, and 
is made to rock by the introduction of water in small 
quantity. The movement is transmitted to tho plunger of 
the lime pump and to an agitator at the bottom of the lime 
vessel. The speed of the pump is so adjusted, by regulating 
the water supply, that the liquor leaves the column almost 
free from ammonia. A head of water of about 2 metres 
(6| ft.) is sufficient to work the apparatus, and tho 
consumption is 1| cb. m., giving 120—150 strokes of the 
pump, per hour.—II. B. 

Lutidines from Coal Tar. F. 11. Ahrens and (lorkow. 
Chem. Zeits., 2, 114. Chem. Centr., 1903,1, [18], 1034 

Tux authors have isolated from English coal tar the 
lutidines: fl-fl'-dimethylpyridine and a /S'-dimethylpyridine. 
The last-named melted at 159°—160° C. (corrected), and 
formed the following crystallised snlts : C,H,N.HCl.6IIgCl s 
melting at 162°—164° C.; C-HjNIIAuCl,; (C ; H,N) a . 
H,PiCl„ + 2ltjO melting at 192°—194° C. with frothing; 
CyHjN .C,H,(NOj) s . Oil melting at 156°—157° C.—A. S. 

Aniline Oil; Constituents of the Neutral First Runnings 

from the Distillation of -F. B. AhrenH and W. 

Blumel. Chem. Zeits., 2, did- Chem. Centr., 1903, 1, 
[18], 1023. 

The neutral first runnings from the distillation of aniline 
oil having a fragrant odour, consists mainly of chlorobenzene, 
admixed with higher chlorinated products and with iodo- 
benzene. These chlorinated and iodized products owe their 
origin to chlorine and iodine continued in the nitric acid, used 


to nitrate the benzol in preparing the nitrobenzene employed. 
Together with these aromatic constituents, two ketones, 
namely, raetlijl-a-methylbutylketone, CII,.CO.CH(CH,) 
CjII-, and ethyipropylketone, C 3 H 6 .CO.C 3 1 Ij, were present, 
aud were the chief cause of the fragrant odour which the oil 
possessed.— A. S. 

English Patents. 

Wood; Process of Treating -, for obtaining Volatile 

Products. P. Si. Justice, London. From E. B. Weed, 
Fayetteville, N. Carolina. Eng. Pat. 4355, Feb. 24, 
1903. 

Woou is heated in a bath of resin, or other suitable sub¬ 
stance, with agitation, to a temperature exceeding the boiling 
point of the product required, aud the distillate is collected. 
Steam is used to aid in the distillation.—T. F. B. 

Varnish, Paint, or the tike; Manufacture of - [Use of 

Naphthalene). L. Knoehe and M. Isslieb. Eng. Pat. 
16,983, July 30, 1902. XIII. It., page 705. 

Petroleum Discharged from Condensers, Refrigerators, 
Reservoirs, and the like ; Process for the Continuous 

Extraction of Highly Inflammable Oils from -, or for 

Continuous Distillation of Liquids. J. Fischer, Vienna. 
Eng. Fat. 13,936, June 19, 1902. 

The liquid to be distilled, is fed into a vessel wherein it is 
maintained at a constant level, and where it is heated by 
steam, admitted by a rose, the entering liquid being spread, 
by the ascending steam, over the surface of that already in 
the vessel. In this manner the entering liquid is caused to 
descend gradually, thus ensuring uniform and complete 
distillation of its more volatile constituents. The steam- 
rose may be replaced by a heating apparatus, so arranged 
as to produce the same effect. The water deposited in the 
vessel, is carried off by a rising pipe, the height of which is 
regulated so that no waste of the liquid under treatment can 
occur.—C. S. 

United States Patents. 

Asphaltum and its Manufacture. F. J. Warren. U.S. 
Pat. 727,506, May 5, 1903. IX., page 698. 

Asphalt Composition and its Manufacture. F. J. Warren. 
U.S. Pat. 727,507, May 5, 1903. IX., page 698. 

Pavement [ Asphalt , $-c.]. F. J. Warren. U.S. Pat. 
727,508, May 5, 1903. IX., page 698. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

Coloured Constituents of Butea Frondosa. E. G. Hill. 
Proc. Chem. Soc.,1903,19, [266], 133. 

The dried and fresh flowers of Butea frondosa are exten¬ 
sively used in India for the preparation of a somewhat 
fugitive yellow dye. 

Their aqueous extract contains an easily decomposable 
tannin which readily yields a phlobaphen; this product, 
which separates from the solution us a dark, tarry precipitate 
on boiling with hydrochloric acid, is almost insoluble in 
warm water, but readily dissolves in alcohol or in aqueous 
alkalis; from the former solution, it is reprecipitated by 
water, and from the latter by acids. 

The freshly prepared extract, when treated with lead 
acetate, yielded a yellow precipitate of a lead salt which, 
when suspended in water and decomposed by hydrogen 
sulphide, furnished a yellow solution, from which a yellow 
gum was obtained by evaporation. This product, when 
dissolved in water and extracted with ether, gave a light 
yellow ethereal solution, lrom which a semi fibrous, yellow 
mass separated. This substance was soluble in hot water, 
alcohol, or acetie acid, aDd separated from the last- 
mentioned solvent in small, lemon-yellow crystals, which 
gave the reactions of fisetin (compare Perkin and Hummel, 
this Journal, 1895,459, and Hummel aud Cavallo, 1894,144). 

After separating the ethereal extract, the aqueous 
solution was hydrolysed by boiling with dilute hydrochloric 
acid; this reaction led to the precipitation of phlobaphen. 
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gevera! fractions of the product being collected during 
evaporation. 

Pbloroglucinol and protocatechuic acid were obtained 
from the pblobaphen by fusion with potassium hydroxide. 


flutt'in. A Preliminary Notice. J. J. Humrael and 
A. O. Perkin. Proc. Cbem. Soc., iBOS, 19, [266], 134. 

Buteln, tho colouring matter of the flowers of II. frondasa 
(Hummel aud Carallo, this Journal, 1894, 144), 
probably exists in two modification.: (a) colourless, and 
(6) orange-vcllow, which, on fusion with ulkuli, give 
resorcinol and protocatec|iuic acid. Tho tribmzoyl deri¬ 
vative, C li ir ; O s (C,Il i O) 3 , which forms colourless needles 
(m. pt. 1 , r > j : —151°), and the triacetyl compound— 

C 15 II ; 0 S (C 2 1I 3 0) 3 , 

have been studied. The dyeing properties of butcin very 
closely resemble those of benr.ylidene-anhydroglycogallol 
(priedliiuder and Uudt, Her., 1896, 29, 879)— 
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Dye [An/^rrtceiie Dyestuffs] ; Blue — —, anti Process of 
Making same. II. Iaiubuiann, Assignor to Farbwerku 
vormals Meister, Lucius urn! IlrQuing, Hbehst-on-the- 
Main. U.S. Pat. 727,389, May 5, 1903. 

Tiik sodium salt of anthrachrysono is treate'd with a 
sulphuric dialkyl ester, sulphoimtcd with fuming sulphuric 
acid, and then nitrated. The resulting dinitioanthra- 
chrysonedialkylclher disulphonic acid is treated with a 
reducing agent, yielding a blue dyestuff. The alkali brtlts 
are dark-blue crystalline powders, soluble to a pure blue 
solution in water, aud dissolving in concentrated sulphuric 
acid to an orange-yellow solution, which becomes blue on 
dilution. The dyestuffs give blue shades on umuordauted 
wool from an acid bath.—T. A. L. 

A so Dye; Black -, and Process of Making same. 

A. Schmidt, Assignor to Karbwerke vormals Meister, 
Lucius und Pruning, llochst a/Main. U.S. Pat. 728,021, 
May 12, 1903. 

Ski: Fr. Pat. 320,879 of 1902 : this Journal, 1903, 141. 

—T. F. 11. 

Azo Dye. M. Ivuhn, Elherfeld, Assignor to Farhcnfabriken 
of Kiberfeld Co., New York. U.S. Pat. 727,962, May 12, 
1903. 


the compound being probably a member of this or some 
closely allied series. When it is heated with sulphuric acid 
a colouring matter is produced, the tinctorial properties of 
which arc somewhat similar to those of alizarin. 


1 )i a/.otibed o-nminophenol-p-sulphonic acid is combined 
with 2.6-dihydroxynaphthalene. Thu product dyes wool 
bluish-red shades, which heroine black on treatment with 
chromium compounds. (See below.)—T. A. L. 


Stilbene Derivatives ; Klectro-chcmicnl Reduction of some 
-. K. Klbs and K. Kremann. XL A., page 703. 

m-Nitro-acetophenone and m- A' itrobenzophenone ; Electro¬ 
chemical Reduction of -. K. Klbs and A. Wogrinz. 

XL A., page 703. 

English Patents. 

Disazo Dyestuffs [ Azo-Dyestuffs ] ; Manufacture of -. 

H. II. Lake. From K. Oehler, Offeubach-on-Main. 
.Eng. Pat. 5792, March 12, 1903. 

See U.S. Pats. 721,893 and 724,894 ; this Journal, 1903, 
549.—T. A. L. 

Dialkylrhodamines [Tyrone Dyestuffs] ; Manufacture of 

Esters of -. <). Imray. From Farbwcrke vormals 

Meister, Lucius und Pruning, llochst a/Main. Eng. 
Pat. 11,521, May 20 , 1902. 

When commercial reddish- violet diethylrhodamine base is 
heated to 170° C., one molecular proportion of water is 
given off, and an anhydrous “ greenish-red coloured diethyl- 
rhodamine ” base is obtained. On heating this product with 
an aromatic sulphonic alkyl ester ( e.g ., ethyl -p- toluene 
sulphonate) it is converted into an ester of dialkylrhod- 
amine. See also Eng. Pat. 16,067 of 1899; this Journal, 
1902, 337.—T. A. L. 

United States Patents. 

Indoxyl [Indigo Dyestuffs] ; Process of Making -. 

A. ttischler, Pa sic, Assignor to the Pasle Chemical 
Works, Pasle. U.S. Pat. 727,270, May 5, 1902. 

See Eng. Pat. 18,127 of 1902 ; this Journal, 1903, 90. 

—T. F. P. 

Sulphur Dye [Sulphide Dyestuffs] ; Blue -, and 

Process of Making same. E. Kraus, Assignor to Society ! 
of Chem. lnd. in Pasle. U.S. Pat. 727,387, May 5, 1903. 
Nithosophenols are condensed with alphylated aromatic 
amines, and yield, when treated with reducing agents, I 
alphyl-p-amino-p-hydroxydialphylamino compounds, from 
which blue sulphide dyestuffs are obtained by heating with 
polysulphides. A process is also claimed for condensing 
nitrosoindopbenols with alphylated aromatic amines. The 
dyestuff particularly mentioned, is that resulting from tho 
action of poly sulphides on phenyl-p-amino-p-hydroxydi- 1 
phenylamine, which dyes unmordanted cotton indigo-blue j 
shades from an alkali sulphide bath, fast to acids, milling, 
and light. —T. A. L. ; 


Azo Dye. M. Kahn, Kiberfeld, Assignor to F'arbenfnbrikon 
of Kiberfeld Co., New York. U.S. Pat. 727,963, May 12, 
1903. 

Diazotised o-ainiuophenol-p-sulphonic acid is combined 
with 1.7-aminonaphthol. A product is obtained giving 
violet shades on wool, becoming black on oxidation with 
chromium compounds. (See b»dow.)—T. A. L. 

| 

I Monazo Dye . M. Kahn, Elherfeld, Assignor to Furben- 
| fahriken of Kiberfeld Co., New York. U.S. Pat. 727,964, 
May 12, 1903. 

Diazotised o-aminophenol - o - nitro - p - sulphonic acid is 
combined with 1.7-aminonnphthol. 'I’ho dyestuff gives 
blue shades on wool from an acid bath, which becomes 
black on treatment with chromium compounds. (See 
below.)—T. A. L. 

; Azo Dye. M. Kahn, Kiberfeld, Assignor to Farhcnfabriken 
j of Kiberfeld Co., New York. U.S. Pat. 727,965, May 12, 
I 1903. 

Diazotised o-aminophenoI-p-Kulphonic acid is combined 
with 1,5.3-dihydroxynaphthaIene sulphonic acid. The 
sodium salt is a dark brown powder dyeing wool bluish- 
; red shades from an acid bath, which on subsequent treat- 
I ment. with chromium compounds become bluish-black. 

! (See below.)—T. A. L. 

Monazo Dye. M. Kahn, Elherfeld, Assignor to Farben- 
fabriken of Kiberfeld Co , New York. U.S. Pat. 727,966, 
May 12, 1903. 

, Diazotised o-nitro - o - aminopheuol - p - sulphonic acid is 
I combined with 1.7.4-aminonaphthol sulphonic acid. The 
dyestuff obtained, gives blue shades on wool, which become 
black on chroming. (See below.)—T. A. L. 

Azo Dye; Black -. M. Kahn, Kiberfeld, Assignor to 

Farbenfabriken of Kiberfeld, New York. IJ.S. Pat. 
727,967, May 12, 1903. 

Diazotised o-aminophenol-/>*8ulphonic acid is combined 
with 2 .6-aminonaphthol. The sodium salt of the resulting 
dyestuff is a brownish-black powder, giving reddish-violet 
shades on wool from an acid bath, becoming black on 
subsequent treatment with chromium compounds. 

All these specification* (727,962-7) are re!erred to in 
Eng. Pat. 18,569 of 1902 : this Journal, 1903, 359. 

6 fP i T 
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Fbench Patents. 


[Aso- Dyestuff*] Amino-alphylaziminonaphlhol and Amino- 
(llphylptrudo azimitionapUthol Sulphojiic Acids and New 
Azo Dyestuffs obtained therefrom. Soc. pour l’lnd. 
< him. BAle. Fr. Pat. 325,492, Oct. 21, 1902. 


Azo dyestuffs for unmordanted cotton are obtained from 
certain ainino-alphylaziminonaphthol sulphonic acids and 
from amino-alphylhydroxynaphthUtriazol sulphonic acids. 
The products can be diazotised aud developed on the fibre 
with amines or phenols. They are obtained by combining 
an aminonaphthol sulphonic acid with un aromatic o-p- 
dinitrochloro compound, partially reducing the dinitro- 
pheii^lnaphthylamine thus formed, converting it by diazotisa- 
tion into a nitroalphylazirainonaphthol sulphonic acid, and 
finally reducing again. For the preparation of the amino- 
alpby(hydroxyimphthyltriazol sulphonic acids the starting 
point is the o-amino-azoic compound, obtained by the action 
of a diazotised nitro compound on such a- and j6-naphthyl- 
amine sulphonic acids into which the azo group enters, ortho 
to the rimino group, and containing an a-sulphonic acid 
group which can be replaced by hydroxyl by the action of 
caustic alkalis. The nitro-alphylazo-o-aminonaphthalene 
polysulphonic acids are converted on oxidation into nitro- 
phenylpolysulphonaphthyltriazols, which, on reduction and 
subsequent beating with caustic alkalis, yield amino-alpbvl- 
hydroxysulphonaphthyltriazols. The />-nminophenyl by <1 r- 
nxydisulphonapbtbyltriazol has the following constitu¬ 
tion— 
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Instead of employing nitro-diazo compounds, these may be 
replaced by acidylnmino-a/.o compounds for combination 
with the naphthylaminepolysulphonic acids. These pro- 
duet.s on oxidation give aeidylaminoalphy Ipolysulphonaph- 
thyltriazols, which arc heated with caustic alkalis in order 
to hydrolyse the acidy 1 group and replace odc sulphonic 
acid group by hydroxyl.—T. A. L. 


Nitrated and Halogenatcd Aromatic Amines ; Process for 

Preparing -. It. Lesser. Fr. Fat. 325,534, Oct. 22, 

1902. 

Tins process applies to the preparation of nitro- or halogeu 
derivatives of sueh aromatic nmines as form a condensation 
product with phthalie anhydride, with elimination of water. 

The condensation product is nitrated (or halogenated), 
anil then decomposed by a primary or other amine. (Jr 
the substituted phthaliii.idc may be converted into the 
corresponding piithalamic. acid, which is nitrated, and then 
decomposed by an amine. For example, p-uitraniline may 
be prepared by nitrating a strongly cooled mixture cf 
phthalauil and sulphuric acid ; the product is poured on to 
ice, washed, and the precipitate heated with aniline in a 
closed vessel. The excess «>f aniline is removed by a 
current of steam, and the p-nitraniline extracted from the 
residue with water.—T. F. 1J. 

Monazo Dyestuffs; Process for the Production of -. 

Soc. Anon. Fred. F. Bayer et Cie. Addition, dated 
Oct. 9, 1902, to Fr. Fat. 323,80$, Aug. 18, 1902. 

She Eng. Fat. 18,569 of 1902 ; this Journal, 1903, 359. 

-T. F. B. 


V—PREPARING, BLEACHING, DYEING, 
PRINTING AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

English Patents. 

Peat Moss and likj^ Material; Production of Fibre for 

Spinning, Paper-making , <V C , f rom -• Doull. 

Fug. Fat. 9408, April 23, 1902. XIX., page 708. 


Dyeing Machines; fmpts. in -. E. de Pass, London. 

From Vacuum Dyeing Machine Co., Chattanooga, Tenn., 
U.8.A. Eng. Pat. 5146, March 5, 1903. 

A machine for dyeing materials without access of air is 
claimed. The material is compressed in an inner vessel with 
perforated top and bottom. This is surrounded by an outer 
vessel containing steam pipes for heating the dye-liquor, 
which is circulated alternately in either direction, through 
the compressed material which is to be dyed, by means of a 
system of pumps, three-way cooks, aud feed and suction 
pipes. The material can be washed in the same apparatus 
after dyeing.—E. F. 

Pigment Holders or Vehicles for Applying Colours to 

Textile Materials; Impts . in -, and Processes for the 

Production thereof. L. Lilienfeld, Vienna. Eng. Fat. 
6G45, March 18, 1902. 

For the production of lustrous or other effects on printed 
fabrics either of the following products, dissolved in a 
suitable solvent, is ustd as a vehicle for the pigment :— 
(1) A product obtained by meltiug resinous products with 
caoutchouc or gutta-percha. (2) “ Artificial caoutchouc,” 
made by oxidising a drying oil with dilute nitric acid or 
other suitablo agent. (3) The product commercially 
known as “ rhusol,” a preparation of the sap of Rhus 
vernicifera .— K. F. 

Textile and other Materials and Fabrics; Impts. in 

Treating -, and in Substances to Render them Non- 

inflammable. The Calico Printers’ Association, Ltd., 
Manchester, and \V. Warr, Staleybridge. Eng. Fat. 
9658, April 26, 1902. 

Titan ti m salts are used for the above purpose. The 
material is impregnated with sodium stannatc solution, 
dried, impregnated with a titanium salt, dried, the titanium 
fixed by means of an alkaline bath, preferably sodium 
silicate, and the material then washed aud dried. A mixed 
bath, containing titanium, tungsten, and a suitable solvent, 
may be used as an alternative. The sodium silicate in 
the first-mentioned process may bo replaced by sodium 
tungstate.—E. F. 

Tallow; Utilisation [for Sizing Textiles] of Waste 

Waters from the Digestion of Rough -. Eng. Fat. 

14,027, June 20, 1902. XII., page 705. 


United States Patent. 

Aniline Black; Process of Dyeing and Printing in -. 

F. Cleff, Raueuthal, Germany. U.S. Fat. 727,292, May 
5, 1903. 

See Eng. Pat. 28,142 of 1902 ; this Journal, 1903, 416. 

—T. F. B. 


Frencu Patent. 

Black Shades on Wool; Process for Obtaining Fast -. 

Soc. Anon. Prod. F. Bayer et Cie. Addition, dated 
Oct. 9, 1902, to Fr. Pat. 323,809, Aug. 18, 1902. 

See Eng. Fat. 18,139 of 1902 ; this Journal, 1903, 416. 

—T. F. B. 


Errata. 

This Journal, 1903, page 361, first title, for “ P. Heer- 
roan” read “ F. Hcermann.” 

This Journal, 1903, page 361, col. 2, line 21 from top, 
after “ although ” insert “ in the case of raw silk.” 

This Journal, 1903, page 492, col. 1, second title, for 
“ K. Tung ” read “ E. Jung.” 

This Journal, 19o3, page 511, col. I, line 4 from bottom, 
for “ A. F. Spy ” read “ A. F. Sy.” 

This Journal, 1903, page 550, col. l,Hnc 29 from top, 
after ‘‘discharged” insert “by the indigo mixture.” 

This Journal, 1903, page 552, col. 2, line 12 from top, 
after “ print” substitute a comma, and delete “ These are.” 
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VII.—ACIDS, ALKALIS, AND SALTS. 

Ammonia Solutions'; Aqueous -. C. Frenzel. 

Zeits. snorg. Chera. 1902, 32, ‘*19—341. 

Fkom a study of the relation of ammonia to the substituted 
amines, the author consider* that ammonia in aqueous 
solutiou is very likely to undergo molecular decomposition 
to a high degree, whilst on the other hand, the very 
small tendency of trivalent nitrogen to pass into the 
pentavalent modification appears to preclude i he possibility 
of a combination of ammonia and water occurring to any 
considerable extent. An additional reason why the incor¬ 
poration of water with ammonia, with formation of an 
electrolyte, can occur only slowly and to a small degree, 
lies in the fact that hydroxyl has little tendency to pass 
into the ionic state ; and further confirmation is afforded 
hv thermo-chemical data. The conductivity of ammonia j 
solution which probably approaches very closely to that 
of pure water, is due to dissociation, with formation of 11-• 
and NH'.eioiis. The author has succeeded in establishing 
the presence of these ions by drawing the dissociation 
curves. The strength of ammonium hydroxide (NIIJMl) 
can he adequately estimated only in the case of the acidity 
of the ammonia being practically neutralised, so as to avoid 
a disturbance of the experiments by the presence of 
ammonia, viz., in the case of its salts with strong acids. 
iSince ammonium hydroxide in these salts behaves like an 
alkali.it is probable that liquid ammonia solutions will for j 
the most part contain free amtnouia and traces of am¬ 
monium hydroxide, which latter may he considered as 
being completely dissociated into its ions.—A. S. 

Sodium I/ydrosulphite [Hyposulphite] ; Reaction of -, 

on Metallic Salts. O. Hrunck. XXI11., page 710. 

Cyanide; Commercial -. F. W. Oldfield. Eng. and 

Mining J., 1903, 75, [18], GOO. 

Thk author discusses the question of the presence of soluble 
sulphides in cyanide solutions (this Journal, 1903, 493). 
Whitby states that they are not prejudicial, us they preci¬ 
pitate the zinc. The author finds, however, that if a 
soluble sulphide be added to a cyanide solution containing 
zinc in excess of that required by the equations— 

KoZnO.j + K. 2 S + 21I 2 () —■ ZuS + 4K<)IT, and 
KV/n(CN) 4 t K 2 S ZnS + 1K.CN, 

the zinc is only completely precipitated when excess of the 
soluble sulphide is present. With regard to Dovefon’s 
statement that the presence of zinc sulphide is as injurious 
as that of soluble sulphides, the author suggests that this is 
owing to the fact that repeated washes of alkaline cyanide 
solutiou act on the zinc sulphide according to the equation: 
ZnS -i- iKOll = KoZnOj + K. 2 S -i- 2JLO, and that the 
injurious effect is really due to me potassium sulphide thus 
formed.—A. S. 

Oxygen ; Manu facture of -, by Fractional Evaporation 

of Liquid Air. C. Jdnde. Zeits. Ver. Dcutseh. Ing., 
1902, 46, 1173 — 1176. 

To obtain a gas containing 33 per cent, of oxygen by the 
fractional evaporation of liquid arr, the first 18 per cent, of 
the gas must be allowed to escape, whilst a gas containing | 
50 per cent, of oxygen is only obtained after allowing G5 
per cent, to escape. Since at least 2 h.p.-hours are required 
for the liquefaction of 1 cb. in. of air, the escaping gases 
must be utilised in order to render the manufacture of 
oxygen by this method practicable. The author’s apparatus 
comprises a regenerator and an evaporator. In the former 
the escaping gases are made to passthrough a very large 
series of spiral channels before finally escaping into the air 
or a gas-holder. The spiral channels enclose strong pipes, 
through which air at a pressure of two or three atmospheres 
is forced in an opposite direction to the escaping gases, 
the cooling effect of the latter beiDg such that the com- j 
pressed air reaches the interior of the apparatus at a ! 
temperature not much above - 180 C. In the evaporator, j 
which is arranged within the coils of the regenerator, the 


j compressed air is liquefied by passing through a series of 
j vertical pipes surrounded by chambers containing liquid air. 

< The latter evaporates, deriving the requisite heat of evapora- 
i tiou almost entirely from the compressed air, of which 
nearly an equal amount is therefore liquefied; the slight 
deficiency is made good from a separate liquid-air plant. 
All connections, Xc., are made from the top, mo that the 
cold air shall not he able to escape from the bottom of the 
well containing the evaporator. The evaporation of the 
liquid air is effected continuously in seven chambers placed 
vertically above 1 one another. The evaporation is effected 
by means of vertical pipes containing cold compressed air 
from the regenerator, and us the partially evaporated liquid 
flows from one chamber to the other, its content of oxygen 
increases until, when the last chamber is reached, it yields 
one third, one-half, or two thirds, by volume, of oxygen. 
The yield of enriched gas per h.p.-hour depends on the 
size of the apparatus and on the proportion of oxygen 
desired in the gas, as is shown in the following table: — 



I <Jas produced per h.p. 

-hour. 

i ILi proilUcOU 

per Hour. 

i Onr-tinrd by . One-half by 

Two-thirds by 


vol.of <)x\ tf.-u. \wl.ut Oxygen. i 

vol. u I Oxygon. 

c.c. 

c.c. ! c.c. 

c.c. 

1 

(r:i2 | »■ hi 

O’OH 

10 

0 ’ HO 1 0*43 

021 

loo 

2'00 1*00 

0*50 

1,000 

3*W 1*70 

0‘M5 


It is stated that in a large plant the regenerative, system 
increases the yield about twelve-fold as compared with simple 
non-regenerative evaporation of liquid air. 

Py the use of a fractionating column, similar in principle 
to those used for rectifying alcohol, a gas much richer in 
oxygen cun be obtained, the maximum possible yield of 
100 per cent, oxygen being about 1 e.c. from 6 6 c.c. of 
air.—A. S. 

Ammonia Liquor ; Automatic Li me-Feed in the Distillation 
of -. Kordt. III., page 692. 

Alkali Sulphides ; Electrolysis of -. A. J {rochet and 

G. Ransom. XI. A., page 702. 

Per sulphates ; Electrolytic. Preparation of -. 

M. G. Levi. XL A., page 703. 

English Patk.nth. 

Sulphuric Anhydride ; Apparatus for the Manufacture of 

- V n J ^ lc Contact Process], G. Esehellmann, A. 

Ilarmuth, and the Tov Tentelevskago Xiraiche.sk Zitvoda 
(Company of the Tentelevsky Chemical Works), all of 
bit. Petersburg. Eng. Pat. 11,969, May 26, 1902. 

Tin: heated gases are admitted to the top of a tall vertical 
chamber, and pass through a perforated distributing hori¬ 
zontal plate towards a sene* of vertical tubes charged with 
contact material, set m the closed bottom of the cylinder. 
The gases traversing the contact material emerge into a 
small collecting chamber below, communicating with a re- 
heater, in which the sulphuric anhydride formed gives up 
its heat to the gases passing into the reaction chain her. The 
effect of the arrangement is stated to be to give an equable 
and easily regulated temperature for the reaction. Another 
apparatus is shown having a number of superposed reaction 
chambers; aud in a third modification, the arrangements 
are adapted to contact material piled in superposed 
separated layers. Reference is made to Eng. Pat. 15,949 
of 1898; this Journal, 1899, 831.—E. S. 

Ammonia; Process of Producing -, by Synthesis. II. C. 

Woltcreck, London. Eng. Pat. 2461, Jan. 30, 1902. 

A mixture of air (or of oxygen and nitrogen) with a gas 
containing hydrogen, such as coal-gas, is passed over iron 
oxide, or other oxygen-carrying metallic oxide, heated to dull 
redness. When coal-gas is used, besides ammonia, amine* 
are produced, which may be decomposed by mixing lime 
with the reacting oxide; or the effluent gases may be led 
through a boiling solution of caustic alkali.—E. S. 
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Lime i Apparatus for Slaking and Dr feeing Subetances, 

especially -. T. T. Beet and The United Alkali Co., 

Ltd., both of Liverpool. Eng. Pat. 10,723, May 9, 1902. 
Titr. apparatus consists of a rotatable cylinder, with internal 
projecting bare or prongs, and pockets or shoes, which, with 
helically arranged blades, transfer the material onward, 
water being supplied by numerous jets from a pipe or pipes. 

A current of air is caused to pass through the cylinder to a 
discharge opening connected dust-proof thereto, and issuing 
into a chimney, to carry away steam and dust. The end 
opposite the inlet is provided with a sieve or screen, whereby 
the slaked lime, or other substance, is discharged into a j 
hopper for conveyance away, and stones or lumps of unburnt ■ 
lime are discharged separately.—E. S. 

Slaked Lime ; Preparing -, and Healing and Purifying 

Water. The Costner Kellner Alkali to., Ltd., A. T. 
Smith, and II. Baker, all of Runcorn, Cheshire. Kng. 
Pat. 13,536, June 14, 1902. 

Tiik lime is slaked in vessels closed to the atmosphere, 
provided with short, wide exit pipes for the heated air, steam 
and lime dust, which pass into a tower for injection into a 
“ suitable liquid,” such its river or other water needing 
purification.—E. S. 


rotary shaft carries frameworks with perforated baffle- 
plates, so arranged in “ staggered order ” and dipping into 
the solution, as to arrest the dust carried by the gases. 

—E. S. 

Permanganates; [ Electrolytic ] Production of -. \V. 

Hiekmann, Assignor to Soc. Chem. Fabrik Griesheim 
Electron, all of Frankfort-on-the-Main. U.S. Pat. 
727,792, May 12. 1908. 

A mixture consisting of a solution of an alkali per 
maugauate or manganate, and an oxygenated or halogen 
compound of one of the metals whose permanganate is 
to be obtained, is subjected to the action of an electric 
current, the electrodes being separated by a diaphragm 
or other suitable device. It is claimed that by this method 
a simultaneous production of alkaline lye, hydrogen and 
oxygen, or chlorine is ettteted.—G. H. U. 

Chlorates and Perchlorates; Electrolytic Manufacture of 

-. P. Lederlin, Chedde, France. U.S. Pat. 727,813, 

May 12, 1903. 

See Eng. Pat. 14,387, 1902 ; this Journal, 1902, 1282. 

-G. H. R. 

French Patent. 


Alkaline Salts; Electrolytic Decomposition of -. M. 

Wildcrmann. Eng. Pat. 9803, April 28, 1902. XI. A., 
page 703. 

Coal-Gas or other Gases containing Cyanogen ; Treatment 
of -, for the Obtainment of Soluble. Cyanide there¬ 

from, and the Preparation of Materials for Use in such 
Treatment. W. Feld. Eng. Pat 10,876, May 12, 1902. 
II., page 691. 

Brine or other Saline Solutions ; Treatment or Complete 

Purification of -. VV. Trantom, New Brighton, 

Cheshire. Eng. Pat. 23,642, Oct. 29, 1902. 

Brine containing the whole of the calcium and magnesium 
present ns sulphates, is treated with freshly-precipitated 
and uudried barium carbonate in slight excess. When 
the oalcium and magnesium salts are present partly as 
chlorides and partly ns sulphates, sufficient sodium sulphate 
is added to form a sulphate with the ealcium or magnesium j 
chloride, and barium carbonate is added as before. The 
separated precipitate is treated with an acid, preferably 
sulphurous acid, which dissolves the calcium und magnesium 
carbonates, leaving barium sulphate, from which barium 
carbonate is reproduced. The process may he applied in 
the purification of sodium nitrate and other salts.—E. S. 

Phosphorus ; [ Electrical] Production of -. T. Parker, 

Wolverhampton. Eng. Pat. 16,862, July 30, 1902. 
Vhosi’Hatk of alumina, or similar ore, is treated with 
sulphuric aeirl, and theu with an alum-forming sulphate, 
the alum being recovered by crystallisation, and the residual 
liquor, mixed with carbon or carbonaceous material, is 
treated in the electrical furnace, for the reduction and 
distillation of the phosphorus. A feature of the invention 
is the removul of the alumina previous to the treatment in 
the electrical furnace.—C. S. 

United States Patents. 

Muriatic [ Hydrochloric] Aciil; Manufacturing -. 

G. E. llipp, Buffalo, N.Y. U.S. Pat. 726,533, April 28, 
1903. 

To a solution of nitre cake (sodium bisulphate) an alkali 
sulphide is added, to precipitate arsenic and selenium j the 
solution is boiled to expel hydrogen sulphide, and, after 
clearing from insoluble matter, is concentrated to about 
68 ° B., and is then furnaeed with addition of au alkali 
chloride, the hydrochloric acid evolved being collected. 
Specific proportions of the materials are claimed.—E. S. 

Soda-Ash Dust; Apparatus for Retaining -. C. P. 

Carlson, Uingelvik, Sweden, Assignor to A. W. Waern, 
Brooklyn, N.lf U.S. Pat. 727,088, May 5, 1903. 

Gases charged with soda-ash dust are caused to traverse 
a tank containing a lye, in which a horixontal central 


Nitric Oxide and Nitric Acid; Production of -. 

G. Pauling. Er. Pat. 325,244, Oct. 11, 1902. 

A mixture of air and water vapour, or of air and “ gas,” 
is passed through a thin porous tube, heated to tho 
temperature at which water vapour is dissociated. The 
hydrogen set free passes through the tides of the tube, 
and the oxygen combines with the nitrogen to form nitric 
oxide, from which nitric acid may be produced by known 
processes. The process may be varied by removing tile 
dissociated hydrogen by causing it to combine with a 
substance (such as chlorine) to torn a combination stable 
ut the temperature employed. (See Er. Pat. 323,760, 
Aug. 12, 1902 j this Journal, 1903, 195.)-—E. S. 

VIII.—GLASS, POTTERY, ENAMELS. 

English Patents. 

Furnaces, especially Glass Furnaces; Impts. in -. 

F. W. Knowles, Thornhill, Yorks. Kng. Pat. 12,627, 
June 3, 1902. 

For charging the raw material to the furnace, a hopper, 
the outlet end of which is closed by a slide, runs on rails 
above the charging aperture of the furnace. The stopper 
of the charging aperture is attached to a lifting rod, which 
is raised by a suitable lifting apparatus attached to a 
bogie, running on the rails above mentioned. When the 
stopper has been raised from the aperture, the bogie is 
moved along, and draws the hopper with it, till the latter 
is over the aperture ; at this point, by means of stops on 
the rod attached to the slide, this latter is opened and 
allows the charge to enter the aperture. When the whole 
arrangement is drawn back, the stops again close the 
hopper outlet, and the stopper can be lowered directly on 
to the aperture again. The claims also include the use 
of a pipe for causing cooling water to circulate round the 
charging aperture.—W. C. 11. 

Glass; Improved Manufacture of Window and other 

-, Vases, and other Objects of Glass , Porcelain , or 

other Ceramic Material. W. Storr, Uerlin. Eng. Pat. 
14,727, July 1, 1902. 

Veins are made in tho glass or other material by applying, 
in the form of lines arranged according to any pattern, a 
mixture which will melt when heated and is a conductor of 
electricity, e.y., one composed of 10 parts of borax or other 
1 flux, 30 parts of chalk, 40 parts of powdered precious 
j metal, and 10 parts of potassium silicate. The article is 
! then heated until the mixture melts and adheres to the 
; glass, &e., after which it is placed iu a galvanic bath, and 
j any suitable metal deposited electrically on the reinforcing 
! threads.—A. G. L. 
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Kiln* or Ovens for Use in Firing Earthenware Goods. 
\v. CartliJge, Stoke-on-Trent. Eug. l’at. 8696, April 
15, 1902. 

Enamel, hardening-on, and majolica kilns are constructed 
with flues, BO that flames or gases pass from the firing holes, 
transversely beneath a lower firebrick floor, supported on 
firebrick lumps or walls, up through flues in the wall 
opposite to the firing holes, over the crown of the firing 
box, and down through flues in the wall over the tiring i 
holes, and thence beneath the floor of the firing box, and 
np through flues between the firing holes, and in the 
opposite wall, to the chimney or cone.—\V. C. 11. 

Kilns and Muffles for Firing Ceramic-ware, and the like. \ 
51. J. Adums, Leeds. Eng. Put. 13,643, June 16, 1903. 

A series of two or more kilns are built, separated from 
each other by gangways, the flues being arranged so that 
the heated gases from each kiln pass to the next kilo in the 
series, in order to economise fuel. Instead of making the 
flues pass over the crown of the muffle chamber or oven, 
they may be made to pass around the sides and bottom of 
the muffle-chamber, the roof of which is then formed by 
the crown of the kiln proper, thus saving the necessity of 
having a separate crown for the muffle chamber.—A. G. L. 

Ceramic or Earthenware Masses or Articles ; Manufac¬ 
ture of -. J. V. Johnson, Loudon. From C. F. 

lloehringer and Sons, Mannheim, Germany. Eng. Pat. 
12,796, June 4, 1902. 

Sek Fr. Pat. 323,088, July 16, 1902 j this Journal, 1903, 
420.—W. C. II. 

Earthenware and Ceramic Products; Manufacture of 

-, and Preparation of Clags, Silicious Compounds, 

and Earthy Minerals for the Manufacture of such 
Products. P. M. Justice, London. From The Acheson 
Co., Niagara Falls, N.Y. Eng. Pat. 3630, Feb. 16, 1903. 

The clay or other body material is exposed to the action of 
tannin or of a similar vegetable substance, cither by 
adding enough water to the clay and tannin to wet the entire 
mass or by treating the clay with a solution of the tannin. 
The effect of the treatment is to render the (day more 
plastic, and to diminish the quantity of water absorbed, 
whereby the shrinkage during drying uud burning is 
lessened very considerably, whilst the tensile strength of 
the finished article may be increased by more than 40 per 
cent.—A. G. L. 

French Patents. 

Glass Ericks ; Manufacture of -. L. A. Garehey. 

Fr. Pat. 325,436, Oct. 20, 1902. 

The powdered glass to be devitrilied is fed through a series 
of adjustable hoppers, into a corresponding number of 
moulds on a revolving horizontal plate. To obviate the 
necessity for trimmiug the finished blocks, the moulds are 
lined with an insulating material consisting of magnesium 
carbonate, tale, calcium carbonate or sulphate, or other 
refractory matter that will not adhere to the molten glass, 
which material is applied by spraying in suspension in 
water. After passing over a source of heat, which causes 
the devitrification and cohesion of the particles, the 
continuous bauds of glass arc delivered to a hydraulic 
cutting apparatus, capable of adjustment to cut any desired 
length of blocks. The thickness of the blocks is regulated 
by adjusting the level of the feed hoppers, and the cuttina 
device is actuated by the completion of an electrical circuit 
at predetermined intervals.—C. S. 

[Glass] Synthetic Granite ; Garehey -, and Method of 

Manufacturing the Same. L. A. Garehey. Fr. Pat. 
325,475, Sept. 27, 1902. 

For the manufacture of a substitute for granite, &c., 
molten glass is discharged through a tap hole in the 
furnace into a heated mould, previously lined with insu¬ 
lating material, by spraying (see preceding abstract). 
This mould is then left to cool down gradually, so as to 


effect the dovilrifleation of the glass. The resemblance to 
granite is increased by the addition of colouring matters 
(metallic oxides) in the charge of glass metal, and a little 
powdered mica at the moment of casting.—C. S. 


IX—BUILDING MATERIALS, CLAYS. 
MORTARS, AND CEMENTS. 

iilast Furnace Slag; Use of --, as lran-Portland Cement* 

.luntzcn. Stahl u. Kisen, 1903, 23, 3th Chom.-ZeiL, 

1903, 27, [37J, Me p. 111). 

Blast furnace sings are calcium aluminium silicates, of the 
following percentage composition : lime 44 to 52, silica 
27 to 35, alumina and iron oxide 8 to 20, magnesia 0*5 to 5, 
and sulphuric acid 11 to 3. Acid slags are hard and 
sound ; so are also basic slags if not containing more than 
a certain percentage of lime. Slag amid is made by pouring 
molten slag into water. Blast furnace slags are used for 
road inotal, as a filling for concrete, and as sand in mortars, 
but their chief use is as mortars and as Portland cement, 
the granulated basic slags being most suitable. Slag- 
bricks were first made by F. Lfirmunn in 13G5, by com¬ 
pressing furnace slag and lime. Portland cement contains 
more lime than the slag, which may bo considered of 
Portland cement poor in lime. It is impossible to directly 
produce in the blast furnace,a slag having the composition 
of Portland cement; the slug is therefore used as raw 
material for, and as an admixture to Portland cement. 
There are now 10 to 11 works in Germany, Luxemburg, 
ami Lorraine, producing lj million barrels of cement of 
170 kilos. (375 lb.) a year. The author describes the manu¬ 
facture of iron Portland cement, and shows that as regards 
soundness, fineness, tensile and compressive strength, it 
fulfils all the requirements laid down for Portland cement. 
The manufacture is simpler and cheaper than that of 
Portland cement.—L. F. G. 

Blast-Furnace Slag \ Portland Cement from - 

C. de Schwarz. Engineering, 11*03, 75, [1950], 071—073. 

The author reviews the various processes for the manu¬ 
facture of Portland slag cement, and states that there is a 
wide field open to English blast-furnace works for carrying 
cm u profitable industry by the utilisation of their principal 
by-product—slag—for the manufacture of Portland cement. 
Not only the very basic slag from grey pig iron, such as 
is used in the production of ordinary slag cement, but also, 
in most cases, that from white pig iron can be used for tbo 
manufacture of Portland slag cement. A table is given 
showing the imports of Portland cement into foreign 
countries during 1900, and also, where possible, prices and 
approximate total values. (See also Eng. Pat. 405 of 1895, 
1795 of 1897,9030 of 1897,27,339 and 27,008 of 1898, 
10,050 of 1899, 14,278 of 1900, and 10,297, 10,857, 13,793, 
22,314, und 23,443 of 1901, and 2071 of 1902 ; Fr. Pat. 
320,310 of 1902 j this Journal, 1890,30 ; 1897,1017 ; 1898, 
354; 1899, 373, 1021; 1900, 50; 1901, 992, 810; 1902, 
550, 800, 257, 347, and 1535 ; 1903, 95 ; also this Journal, 
1890,275 ; 1897, 080, 915, 1010 ; 1898, 247 ; 1899, 080 ; 
1900, 48, 903, 1114 ; 1901, 44, 581.)—A. S. 

Portland Cement [in the Brewery'] . Tageszeit. fur Brau. 
XVII., page 707. 

Fnolirh Patents. 

Paving Blocks and Vulcanising and Preserving Timber ; 

Impts. in -. W. Powell, Allerton, Lancs. Eng. 

Pat. 11,235, May 10, 1902. 

Timuku is kept for a time iu a boiling solution of cane or 
other sugar, and left till the temperature of the liquor falls 
to about 100'’ F. ; the timber is then submitted to the action 
of dry air, which is gradually heated from 60° to 200° F. 
Jt is said that by this means the water is driven ofT, leaving 
the sugar iu the pores of the wood, and that the sugar la 
then caramelised by the further beating, and that this 
“ solidified ” or 44 vulcanised ” timber is non-porous, less 
liable to rot, and will not swell or shrink, and that “soft” 
wood is converted into 44 hard.”—W. C. H. 
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Stone, Wood, Cork , and the like; Manufacture of Sub¬ 
stitutes for -. A. Weber, Cologne, Germany. Fug. 

Put. 24,309, Nov. 6, 1902. 

Sawdust, wood shavings, or other wood fragments, after 
being subjected to a preparatory boiling and treatment with 
lime-water or milk of lime, are mixed with pumice powder, 
cement, burnt clay, and acidulated clay water, after which 
scrap iron and sulphuric acid are added, and the ingredients 
made to react on each other. The mass is then thoroughly 
mixed and stamped or kneaded, or, if necessary, worked in 
a ball-mill, to produce a plastic or iimuldable material, 
which is characterised by having all particles of the wood 
effectively protected from contact with the air.—K. A. 

Building Materials, Artificial , and the like; Manufac¬ 
ture of -. C. G. Laidet, Versailles, Trance. Kng. 

Pat. 28,079, Dec. 29, 1902. Under Internal. Corn*., 
May 29, 1902. 

A small quantity of acetate of lead is added in the manu¬ 
facture of artificial stone or wood to prevent exudation or 
oozing from the latter; thus, e.g., 20 kilos, of calcined 
magnesia containing 2 grms. of aluminium sulphate per 
kilo., 15 litres of magnesium chloride solution of 28° B., 
containing 4 grms. per litre of lead acetate, 15 litres of 
magnesium sulphate solution of 22" B., 80 kilos, of crushed 
stone, and 20 kilos, of sand are mixed together, with or 
■without feldspar, and moulded without using pressure or 
pounding. The crushed stoue may be replaced by stone or 
wood sawdust, &c.—A. G. L. 

Slates or Hoofing Tiles ; Method of Manufacturing and 
Composition for the Manufacture of Artificial (Plain 

or Corrugated') -. K. Uleman, London. Kng. Pat. 

1231, Jan. 17, 1903. 

A mixture of cement, coke breeze, tufa, ground clinkers, 
or sharp sand is moistened with water, and pressed in 
frames or moulds with loose plates, plain or corrugated, 
which are oiled or greased before the pressing process. 
The pressed tiles are allowed to dry and set, and may be 
rendered nou-porous by dipping in hot tar. The tiles may 
be strengthened by incorporating fibrous material, as hemp, 
or canvas, or wire netting, with the composition. Clips or 
hooks may be embedded in the tiles for the purpose of 
fixing them to roofs, &c..—W. C. II. 

Building Bricks or Blocks ; Improved Process of Pro¬ 
ducing -, and Apparatus for Use therewith. B. Baton, 

W. Pfeifer, and C. H. Briggs, London. Bug. Pat. 2372, 
Jan. 31, 1903. 

The lime for the bricks is slaked and mixed with sand in 
an apparatus consisting of one or more cylinders, preferably 
two or four, mounted in pairs suitably connected to arms 
keyed to a revolving shaft. The cylinders may be dis¬ 
connected from the revolving arms duriug charging and 
discharging, fresh cylinders being substituted so os to make 
the slaking and mixing continuous. In discharging the 
cylinders, one or more vibrating sieves are placed under the 
man-hole of the cylinder, the sieved mixture falling into 
trucks, which take it to the moulding machines. 

If hydraulic or other lime he used which gives little heat, 
and consequently little pressure in a closed vessel, during 
the slaking, a modified apparatus is employed consisting of 
three or more chambers for containing the lime, to which 
water is added. Bach chamber is provided with agitators, 
and, as soon as the slaking has taken place in ihe first 
chamber, live steam is introduced into it, the exhaust from 
this chamber being admitted into the second, and so on, 
the first chamber being in the meanwhile emptied. 

—A. G. L. 


! the ordinary way. Bauxite, chrome ore, or magnesite 
i may be used iu place of silica rock. See Bng. Pat. 19,493, 

' 1902 ; this Journal, 1903, 213.—\V. C. If. 

! Marlle , Ony.r, Calcareous Stones, Natural Earths ; 

j Process of Dyeing or Colouring -, in an Unbaked or 

Baked Condition, and the like. B. J. B. Mills, London, 
i From A. Boyeux and A. Mora, both of Lyons, France. 
! Kng. Pat. 27,804, Dec. 16, 1902. 

f The exterior surface, or the entire mass, of calcareous 
stone, marble, &c., is coloured by employing an alkaline 
bath of a colour which is not attacked by alkalis, such a.s 
i diamine colours, orchil, cochineal, potassium perman- 
i ganate, potassium chromate, and logwood. The articles 
| may first be treated in a bath containing a 1 per cent, 
i solution of alkali, to remove grease. The objects are then 
! dried and placed in the dyebath proper. Different colours 
may be applied by placing on the object a wooden frame, 
on the bottom of which strips of metal {e.g., zinc) are fixed, 
so as to follow the lines marking the limits of each colour, 
the compartments so made being then filled with tow or 
other absorbent material on which the colouring solutions 
are then poured.—A. G. L. 

Lime; I mots, relating to the Treatment of -. B. Eldred, 

Boston, Mass., U.S. A. Kng. Pat. 1935, March 3, 1903. 

“ A dry, pulverulent, completely-hydrated oxide of lime ” is 
obtained by slaking quicklime will) an excess of water, to 
j form a lime-putty, which may be allowed to age, and sub- 
j sequently desiccating the putty hy incorporating with it 
| sufficient quicklime to chemically combine with the excess 
1 water. The product is claimed as an article of manufacture. 

-W. C. H. 

Cement and other Goods; Separators for Sifting -. 

A. Hardwick, Northtleet. Bug. Pat. 9035, April 18, 
1902. 

The cement is supplied by a worm conveyor to a hopper, 
in which is a coarse sieve, from which it falls on to the face 
of a vibrating sieve, to which an additional jerking motion 
is also given. A blast of air is directed on to the face of 
! the vibrating sieve, and drives the finer particles through 
into a receiver below, from which they are discharged by a 
worm conveyor. The larger particles slide down the sieve 
into a grit discharge, also .provided with a conveyor. 
Beyond the sieve and receiver is placed a dust collector, 
provided with corrugated baffle-plates, to catch the finer 
particles of cement blown over the sieve by the blast, and 
to throw them into the extension of the conveyor under the 
sieve. —W. C. II. 

United States Patents. 

Asphallum and its Manufacture. F. J. Warren, Newton, 
Mass. U.S. Pat. 727,50G, May 5, 1903. 

An asphalt for paving purposes, &a., which is very durable, 
! is prepared by mixiug a suitable asphaltum with heavy 
asphalt oils.—T. F. B. 

I Asphalt Composition and its Manufacture. F. J. Warren, 
Newton, Mass. U.S. Pat. 727,507, May 5, 1903. 
Asrhalt is mixed with lampblack in varying proportions; 
the mixture is to be used for paving or roofing purposes. 
(Compare Pr. Pat. 320,828 of 1902; this Journal, 1903, 
139.)—T. F. B. 

I 

1 [Asphalt] Pavement. F. J. Warren, Newton, Mass. 

U.S. Pat. 727,508, May 5, 1903. 
i A binding cement for pavements is made by mixing 
I 100 parts of Trinidad lake asphalt with from 22—35 parts 
j of petroleum residue of 20° B.—T. F. B. 


Refractory Articles, such as Bricks , Blocks, or Crucibles; 

Manufacture of -. O. Irnray, Loudon. From The 

Carborundum Co., Niagara Falls, New York, U.S.A. 
Eng. Pat. 3308, Feb. 11, 1903. 

The articles ure made from a mixture of silica rock or 
ganister, reduced t^tho necessary degree of fineness, and 
powdered carborundum, which acts as the binding material. 
The mixture is moistened with water, moulded, and fired in 


French Patent*. 

Wood ; Method of Impregnating —, with Tar-oil. 

O. Hcise. Fr. Pat. 325,486, Oct. 21, 1902. 

Tue wood is placed in an impregnating cylinder, into which 
tar-oil is introduced cold or hot, and with or without the 
help of a vacuum, until the cylinder is full. The desired 
quantity of tar-oil is then forced into the wood by pressure. 
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which i» afterward* removed, and the excess oil withdrawn. 
The wood is then subjected to the action of steam under 
pressure.—W. C. II. 

Stonei Process of Manufacture of Artificial -. J. C. 

McClenahan. Fr, Tat. 325,257, Oct. 13. 1302. 

Se* U S. Fat. 711,436, Oct. 14, 1902; this Journal, 1903, 

30.—W. C. II. 

Filirous Asbestos or Mica; Process of Us no; -, in the 

form of a Liquid or Plastic Mass. J. K. K. Waitz, 
.Successor to J. G. Grube. Fr. Put. 325,321, Oct. 15, 
1902. 

To powdered fibrous asbestos or mica is added sulphate of 
alumina and a solution of agar-agar, to form a plastic or 
liquid mass, which will set hard, and, with the addition of 
suitable filliug material, can be used as a covering or insulat¬ 
ing material, or for an impregnating liquid, or for the 
production of articles made entirely of this material. 

—\V. C. II. 

Portland Cement; Manufacture, of Artificial -, with 

Silieious and slightly Aluminous Limestone. A. Kouzct 
ct Cie. Fr. 1’at. 325,374, Oct. 17, 1902. 

An artificial silieious and ferruginous cement, poor in 
alumina, is product'll by mixing with silieious limestone, 
poor in alumina, the residue from masted iron pyrites 
before burning the mixture. The pyrites residue is said to 
promote the formation of good “ clinker,” and to yield u 
cement specially applicable to marine work.—W. C. II. 


X.-METALLURGY. 

Oxides of Iron, Carbon Monoxide, and ('urban Dioxide ; 

Equilibrium between the --. K. Ilaur and A. (llaessner 

Zeits. fur phvsik. Ghent., 1903,43, [3J, 354—3tift ; Zeits. 
f. Elektrochem., 1903, 9, [2<tJ, 422—123. 

The solid substances to he experimented on were intro¬ 
duced into a porcelain tube closed at one end and heated 
in an electric furnace. The temperature, which in some 
cases reached 9K0° was measured by a thermo-electric 
junction also inserted into the tube. After exhausting the 
air front the tube, the gases were admitted anil the healing 
was continued until equilibrium was attained. The gas was 
then withdrawn and the relative proportions of carbon 
dioxide and carbon monoxide deteimined. Hy plotting the 
amounts of carbon monoxide as ordinates against the tem¬ 
peratures ns abscissa-, the accompanying curves were 
obtained, which show the alteration of the equilibrium with 
the temperature. 



For the equilibrium Fe 3 0, + CO = 3FeO + CO„ the 
authors obtained a curve which shows a maximum of 
carbou monoxide present in the gaa (about 48 per cent.) at 


a temperature of about 490° C. The equilibrium of the 
reaetioo FeO + Ct) = Fe + CO,, on the other hand, lms 
a minimum at 680' C. In the presence of carbon, when 
the reaction C + CO a — 2CO takes place, the doited curve 
was obtained. It therefore appears that, under atmo¬ 
spheric pressure, and in the presence of carbon dioxide and 
monoxide, the oxides of iron FeO and Ke 3 (), can only oxlst 
together with carbon at a temperature of about 647“ C., 
while metallic iron, iron protoxide, and carbon, can, in the 
same circumstances, only exist together at 685" 0. llctween 
these temperatures, carbon is compatible with iron protoxide; 
at higher temperatures carbon and metallic iron can exist 
in the presence of each other; while at lower temperatures, 
the simultaneous presence of carbon uud iron protosesqui- 
oxide (l'V *),) is possible. 

The curves indieato how rich a mixture of carbon dioxide 
and monoxide must he in the latter in order to exert a 
reducing action. The temperature at which iron proto- 
sesqmoxide (I'Vjl),) is most difficult to reduce is ahout 
•IDO” and at this temperature the mixture of gases must 
contain at least 17 per cent, of carbon monoxide. Iron 
protoxide can he most easily reduced at 680“, when only 
about 60 per cent, of carbon monoxide must he present in 
the gaseous mixture. The authors discuss the application 
(»f the results obtained to the processes occurring in the 
blast furnace, and calculate that the beat of formation of 
iron protosesipiioxiile at 490 ’ is 267,380 cal., while that of 
iron protoxide at 680 } is 67,350 eal.—J. S. 


Carbon Monoxide ; Decomposition of -, in the Regene¬ 

rator of a Siemens-Martin Furnace. F. Wiirtenbcrgcr. 
Stahl n. hisi-n, 1903, 23, 118 ; Chein.-Zeit,, 1903 , 27, 
[37], Kep. 119. 

lx the original Siemens-Martin furnaces, the combustible 
gases were led into tile hearth through long iron pipes ; when, 
later ou, the gas producers were placed close to the furnaces, 
gas was found to be lost in the regenerator, being decom¬ 
posed. The results of experiments curried out by the author 
at works in Sestri I'oncnte arc oommiiniciih d. The difference 
in composition of the gases from the main and from the 
regenerator was considerable, about 22 per cent, of carbon 
monoxide being lost through decomposition. The heating 
nf the regenerator by the waste gases was therefore carefully 
regulated, and the t-mperatiire kept at 1 , 000 °—t,050'C.; 
but, even then, 12 per cent, of carbon monoxide were decom¬ 
posed. The decomposition takes place according to the 
equation : 2Cf> — C< > 3 + C. and the deposition of carbon in 
the regenerator confirms this view. Decomposition only 
occurs when the gas pressure is cut olf, and a partial 
vacuum formed through the draught from the chimney. 
In the newest types of furnaces, this is prevented by 
walking the gas producers at a high pressure. The author 
mentions some other cuses where thin decomposition of 
carbon monoxide had taken place. —E. 1*. G. 


Iron ; State of Combination of Silicon in -. 

Tb. Naskc. Chein.-Zcit., 1903, 27, [40], 481—481. 

The action of dilute nitric and sulphuric acids, hydro¬ 
fluoric acid, eaustic potash solution, a. loniacal copper 

chloride, and of melted sulphur on various samples of 
iron-silicon alloys was investigated. The following eon- 
elusions are drawn —(I) Iron-silicon alloys produced in 
the hla-t furnace contain silicon as Fo a Si. It inuiiganese 
be present, the iron is substituted by manganese. (2) If 
an excess of iron be present, complex molecules of Ke 3 8i 
with iron atoms are termed. (3) An excess of silicon 
crystallises out. (4) The iron silieido Fe,Si is sparingly 
soluble in the usual solvents for iron, its solubility is 
increased by the number of iron atoms in the complex 
molecule, and decreased by any manganese present. 
(5) Iron-silicon alloys produced in the electric furnace 
contain the compounds J Ie8i 3 , and beSj 3 , the relative 
proportions varying with the composition and temperature 
of formation of the alloy. These silieides are piactically 
insoluble in all reagents Excess of silicon crystallises out 
and is unattacked by all reagents, including sulphur. 

—L. F. G. 
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Steel/ Dilatation of -, at High Temperatures. G. 

Cliarpy and L. Grenet. Bull, de 1# Soc. d’Eneourag. 
pour l’lnd. Nat., 1903, 104, [0], 464—507. 

True authors deal with the subject given in the title in a 
long paper with numerous illustrations, tables, and curve- 
diagrams. (See also this Journal, 1902, ISO, 481, 616 i 
1903, 422.)—A. S. 

Gold from Gravel; The Edison Dry Process for the 

Separation of . . O. M. Chapman. Kng. and Mining 

J„ 1903, 75, [19], 713. 

Tun author gives un account of the working of the Edison 
apparatus for the separation of gold from grovel at a placer 
85 miles from Santa l*'e, New Mexico. The essential 
features of the apparatus are shown in the figure. The 



gravel is fed from the hopper a by means of the revolving 
roller b, on to the shelf e, from which it falls into the 
current of air created by the fan d, which current first 
passes through the screens e and f The parting board g 
divides the heavier portion of the gravel—the gold and iron 
or black sand—which falls into the chute h from the lighter 
portion falling into the tailings chute i. The lattice It h, is 
for the purpose of preventing eddy currents of air passing 
down the chutes. The end m is open. 

The gravel is first screened to a size which will include 
the coarsest gold the deposit is known to produce, and the 
screened material is further divided into a number of sizes 
(from 4 to 8) accordiug to the character of the material. 
The material of each class is then passed through the 
Edison air separator adjusted to give the best results with 
the particular size under treatment. The following results 
have been obtained : —Total gravel treated, 38,896 lb, 
divided into the sizes A (finest) to K (coarsest). 


Size. 

Amount 

Treated. 

Weight of 
i Goldin 
Concent rate. 

Weight of 
Gold in 
Tailings. 

lVr rent. 
Gold suv 


Lb. 

M grins. 

Mg nns. 


A 

8,911 

51:1*2 

147*40 

77*7 

Ji 

<; 

7.022 

1787*5 

00*05 

! 00*2 

8,040 

i 5478*0 

75*70 

07‘H 

T> 

8,075 

2007‘0 

240*40 

m*5 

E 

6.N48 

2542*5 

26*41 

09*0 

Total.. 

SS.S9I! 

units *2 

050*02 

95*0 


The concentrates are further treated by passing them 
over an Edison magnetic separator (Eng. Pats. 14,354 and 
14,855, of 1900; this Journal, 1901, 998), for the removal 
of the magnetic black sand or iron ore.—A. S. 


proportion of water, and treated in an agitator with cyanide 
solution. The liquid in the agitator usually contained about 
0-07 percent, of potassium cyanide, but occasionally only 
0 - 01—O’02 per cent., when caustic soda had been added to 
neutralise any free acid present. The wet slimes were then 
introduced into a “monteju" and from there were forced, 
by means of air at 90 lb. pressure, into filter-presses, the 
effluent, which contained 0’04—0*06 per cent, of potassium 
cyanide, being run into settling tanks, and thence through 
zinc precipitation boxes. The effluent contained, on the 
average, 3 dwt. of gold per ton. The press-cakes wen 
washed with water at 80 lb. pressure. The washings con 
; tained from 0’3 per cent, of potassium cyanide, at the 
j beginning, to 0-2 per cent, at the end, of the washing, 
whilst the content of gold ranged from 4 dwt. to 0-2 dwt., 
the average being 1 • 5 dwt. per ton. The zinc Blimes from 
the precipitation boxes were treated with acid in a wooden 
agitator, the precipitate wa6 filter-pressed, and the press- 
cakes dried at a red beat. The roasted cakes were finally 
smelted with 37’5 per cent, of borax glass, 20 per cent ol 
sodium carbonate, and 5 per cent, of sand. The bullion 
was, ou the average, 750 fine. 

The best results were obtained when treating very dry 
mid crumbly slimes, containing 10—15 per cent, of moisture 
and admixed with about 7 ’ 5 per cent, of sand, t>., sand 
; which remained ou a 90-mesh sieve. When treating slime; 
which were not dry enough to break up easily, the extrac¬ 
tion wits always poorer. a he apparent extraction calculated 
from the proportion of gold remaining in the residue wot 
65 • 3 per cent. The actual proportion of gold recovered wa; 
60-6 percent.; the balance of 4'7 percent., which remained 
in the zinc precipitate, mixed with the fine slimes whiel 
escaped the filter-presses and passed into the precipitation 
boxes, was recovered at the clean-up. The amount ol 
cyanide used was 1 ’47 lb. per ton of slimes.—A. S. 

Calcium Carbide; Ueaclion during the lieduction nj 

Metals by - . E. von. Kiigelgen. Zeits. f. Elektro- 

chem., 1908,9, [20], 411—115. 

In the ease of substances which are reduced with difficulty 
the reduction proceeds chiefly at the expense of the calcium 
More carbide must therefore he employed to complete tin 
action. Carbon being then in excess, the formation o 
carbon monoxide is thus rendered possible. Should ltigl 
temperatures, such as those produced in the electric furnace 
be necessary for the reduction, then carbon monoxide only 
will he formed, but if a lower temperature sullices for tin 
reduction of oxides, and of mixtures of oxides and chlorides 
then the equation representing the formation of earbot 
dioxide as the primary product still remains valid as ha: 
previously been shown by the author.--J. S. 

Cyanide; Commercial -. E. W. Oldfield. 

VII., page 695. 

English Patents. 

Steel and Ingot Iron ; Manufacture of -. 11. Talbol 

Harrogate, and P. Gredt, Luxembourg. Eng. Pat. 4041 
Feb. 20, 1903. Under Iuternat. Conv., Sept. 15, 1902. 
See Er. Pat. 322,448 ; this Journal, 1903, 559. 

—H. V. C. G. 

j Iron or Steel; Method of Deoxidising and Carburisin 

Molten -. Soc. lilectrometall. Framyaise, Froges 

Fiance. Eug. Pat. 6950, March 25, 1903. Unde 

Inlernat. Conv., March 25, 1902. 

j Skk Fr. Pat. 320,682 ; this Journal, 1903, 148. 

I —!I. F. C. G. 


Gold Slimes in Venezuela; Treatment of -. L. j 

Symonds. Head before the lust, of Mining and 
Jtetall., May 21, 1903. 

The ore, known as cascajo, from which the slimes were 
chiefly produced, consisted of decomposed slaty rocks and 
schists, impregnated with oxide of iron. When “ stamped ” 
through a 30-med* screen, it produced at least 40 per cent, 
of slimes, i,e., material which will pass through u 90-mesh 
screen. These slimes were similar to clay, but were of 
variable consistency. They were first mixed with a suitable 


Nickel Carbonyl; Manufacture of -, and its Treatmen 

for Production of Metallic Nickel therefrom. J. Dewat 
Cambridge. Eng. Pat. 9300, April 22, 1902. 

Nickel, in a finely-divided spongy condition, is subject* 
to the action of carbon monoxide under pressure (2 to 10 
atmospheres, according to the temperature), heat bein 
applied so as to raise the contents of the vessel to ftot 
50° to 250“ C. The nickel carbonyl vapour produced, i 
then passed, together with the excess of carbon tnonoxid 
remaining, through tubes at a higher temperature. Metalli 
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niekel is deposited and the liberated carbon monoxide can 
be returned and used over 

Tbc mixture of nickel carbonyl vapour and carbon mon¬ 
oxide may, if preferred, be passed through a cool condenser, 
when the nickel carbonyl is deposited as a liquid, which can 
be used for production of metallic nickel, while the carbou 
monoxide, still under pressure, can be returned and again 
utilised in the formation of the nickel carbonyl. (See this 
Journal, 1903, VII., May 30.)-W. II. S. 

Z; n c ■ Improved Process for Obtaining -. K. II. 

Ilookins, London. Eng. Put. 12,859, June 5, 1902. 


V usesI’T aolk filled with carbon, preferably in small lumps, 
is Introduced sufficiently far into the neck of the retort 
from which the zinc is being distilled, to keep it at a 
temperature of from 400° to 550° C. The zinc vapour as 
it passes through the carbon condenses, and runs through 
perforations in the bottom of the receptacle to a receiver 
from which it is drawn off, while carbon monoxide escapes 
at the mouth. Contact with oxygen or production of ziuc 
fume is thereby entirely prevented.—W. H. S. 


Metals ; Pulverisation of -, and Apparatus therefor. 

C. Bertou, Paris. Eng. Pat. 14,036, June 20, 1902. 

The fused metal is forced out from a hermetically closed 
vessel in which it is contained, by means of a highly com¬ 
pressed elastic fluid (superheated steam) admitted to the 
vessel above the level of tho metal. The issuing metal 
mixes with the elastic fluid so as to form a jet therewith, 
the sudden expansion of such jet causing the pulverisation 
of the metal, which is received at the moment of the 
expansion in a mass of liquid.—II. K. C. G. 


in communication with the chambers, and have bridge 
walls at their outer sides. A steara-nozxle surrounded by 
a sleeve-shaped air intake, imparts a forced draught of 
steam and air through the flues aud chamber* alternately, 
the steam and air being highly superheated whilst passing 
through the refractory materials in them. Mean* are 
provided for injecting a spray of steam and oil against the 
bridge walls which mingles with and combines in combustion 
with the highly heated draught of steam and air as all come 
in contact with the ores on the hearths.—(1. II. It. 

Furnace i Slag -. It. Haggnley, Pittsburg, Pa., and 

(). S. Gnrrelson, Buffalo, N.Y., said Garretson Assignor 
to Garretson Kurnace Co., Pittsburgh, 1’a. U.S. l’at. 
727,057, May 5, 1903. 

A nmi.KH or other vessel is provided with a number ot 
upright tire tubes or chambers, having downwardly diverging 
walls, into which the molten slug is run. Crushing appa¬ 
ratus is arranged immediately below the outlets to the 
tubes, whereby the congealed slug is gradually removed and 
delivered into a receptacle beneath. Compare U.S. Pat. 
722,198, March 3, I9u3 ; this Journal, 1903, 421.— E. S. 

Oics; Extracting Gold from ——K, J, Hoyt, Chicago, 
111. C.S. Pat/726,294, April 28, 1903. 

The powdered ore i* thinly distributed over a wide, long, 
anti open sluice-way, down which it is washed by a 
*■ chemical solution,'* on to successive sluiceways, inclined 
in alternately opposite directions, one below the other, 
whereby it is screened and separated from the tailings. 
The gold is then precipitated from the solution by a suitable 
reagent.—E. S. 


United States Patents. 

Iran, FJectrolytically-actice; Process of Manufacturing 

Finely-divided -. T. A. Edison, Llewellyn Park, 

N.J., Assignor to Edison Storage Battery Co., Orange. 
N.J. U.S. l’at. 727,1 IS, May 5, 1903. 

A ketojit is charged with a compound of iron (ferric 
oxide), which is heated and reduced by hydrogen until an 
electrolytieally active oxide is obtained, which is then 
cooled while still in an atmosphere of hydrogen, and the 
retort is finally flooded with water to prevent atmospheric 
oxidation of the mass when removed.—G. 11. K. 

Furnace; lilast -. N. Krzig, Chicago, III., Assignor 

to P. lluth, Chicago, 111. U.S. I’at. 726,893, May 5, 
1903. 

The smelting chamber is provided with a feed-chute at the 
upper end, controlled by a bell-valve. Below the chute is 
a hopper-shaped screen secured within a truncated conical 
screen, both of which serve to sift the material added. 
Another bell-valve controls the discharge of material from 
the hopper-shaped screen, which can also he raised vertically 
to releuse any retained material.—I,. F. G. 

Furnace ; Metal-Treating ——- M. J. Murdoch, Youngs¬ 
town, Ohio. U.S. Pat. 726,728, April 28, 1903. 

The hearth chamber has a horizontal roof, which, com¬ 
mencing from above the bridge wall to the fire chamber is 
depressed to a central apex, provided with a water chamber. 
From the apex, the roof is continued upwards to meet the 
front wall at an acute angle, and at a certain distance below 
is the fire-grate, so inclined as to be parallel to the crown 
of the fire chamber where it meets the front wall. There 
is also an inclined section reaching to the front of the 
casing wall to form a gas-pocket. The floor of tho ash- 
chamber is inclined parallel to the fire-grate. Deflecting 
wall sections are provided towards the vent flue at the rear 
end of the furnace.—E. S. 

Furnace for Roasting and Smelting Ores. A. \V. Oatton, 
West .Seattle, Wash. U.S. Pat. 726,861, May 5, 1903. 


Ores of the Itare Metals ; Treating Rebellious -. 

W. F. Downs, Jersey City, N.J. U.S. I’at. 726,884, 
May 5, 1903. 

To extract rare metals from ores containimr such imparities 
as sulphur, arsenic, tellurium, Ac., tin; ores lire roasted, 
finely ground, and made into briquettes with a sodium 
compound and with an agent capable <>f liberating sodium 
therefrom, such as carbon. On healing the briquettes to a 
suitable temperature, the sodium set free combines with 
the “ rebellion!) elements," and leaves the metals to be 
recovered distributed throughout the muss, from which 
they arc finally extracted. Compare U.S. l’at. 707,214, 
August 19, 1902; this Journal, 1302, 11 K 5 .—K. S. 

Ores ; Apparatus tor (-'rushing, or (trashing and Sorting , 

i|-c.-. K. Ferrari*, Mmitepont Italy, Assignor to 

W. K. Ingalls, Lynn, Mass. U.S. I’at. 726,521, April 28, 
1903. 

The apparatus is of the hall-mill type, including a 
revolving grinding cylinder, divided by a perforated annular 
! partition into a pulverising und a screening chamber, and 
a central cone, having radial blades, projecting inwardly 
towards the partition, and discharging into the larger 
chamber. The ore is fed through a hopper into a central 
opening at the hack of the cylinder, and when crushed, is 
screened by the adjuncts to the cone, whilst tin; courser 
particles return to the crushing chamber l»y gravity as the 
cylinder rotates.— E. S. 

Ore-Treating Process. Bella T. Nichols, Montevista, 
Col. U.S, Pat. 726,802, Aprd 28, 1903. 

To prepare ores for leaching, they are powdered, mixed 
with lime and then with water to form a pulp, which is 
agitated and heated to about 90' E by steam. They are 
then washed with agitation by air under pressure, drained 
under increased pressure, and finally dried.— E. S. 

Ores ; Method of Treating Ref ractory -. It. McKnight 

and M. Satarasky ; said Katarasky. Assignor to K. Acker, 
all of Philadelphia, I’a. U.S. I’at. 727,184, May 5, 
1903. 


The furnace has oppositely-disposed chambers and flues 
connecting its two sides with a smoke-stack, and containing 
heat-absorbing, refractory materials. Hearths sloping 
towards a central bullion well are interpo'ed between, and 


( Ires containing metalloids are roasted with access of air, 
the ore being agitated, but shut off from the products of 
combustion. An oxide of the metalloid is formed and 
passes off, together with the metal in the ore in a finely- 
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divided state j the fumes are collected in a receptacle 
containing a solution of an alkali or alkaline-earth chloride. 

In this receptacle, the oxide of the metalloid is converted 
into an acid, and the hydrogen of the acid replaced by 
the alkali or alkaline-earth metal, nascent chlorine being 
aet free. The lattercombiucs with the metal values present 
in a finely-divided state with the formation of a chloride 
thereof. Compare U.8. l’ats. 693,982 of Feb. 25, 1902, 
and G96.469 of April 1, 1902 ; this Journal, 1902, 411 and 
619 •, also Addition to Fr. Put. 313,695 of Aug. 22, 1901, 
dated July 29, 1902 ; this Journal, 1903, 499.—K. S. 

Orel i Apparatus for Treating -■ II Ilirsching, San 

Francisco, Cal. U.S. Pat. 727,362, May 5, 1903. 

The apparatus includes a leaching vessel, a settler, a filler, 
and au alkali tank connected to a stenm boiler and still. 
There are also seltiers connected with a slime washer, hot 
and cold and wash water tanks, and ineatiH for discharging 
either into the slime washer. An absorption tank consists I 
of an outer casing communicating with the cooling water 
tank, an inner casing spaced from the outer casing and | 
communicating with the stock solution tank, and an inner¬ 
most casing communicating with the coil of a condenser, 
whereby the vapours and fluid emerging from the coil aro 
caused to flow through the innermost easing and through , 
the absorption water, while the latter flows through tlm i 
inner casing to the stock solution tank. Suitable connec¬ 
tions are provided throughout.— Iv S. 

Ores; Apparatus for Treating [Roasting'] *. 1- 1' 

Rankin, Saeket Harbor, N.Y. U.S. Pat. 727,441, May 5, 
190.3. 

A i.oNi* horizontal cylinder, built in sections, is set within 
the combustion Hue of a furnace. The ore is fed in con¬ 
tinuously through a pipe by a screw conveyor at one end 
of the cylinder, meaus being provided to prevent accumula¬ 
tion of ore auil dust. At the discharge end is a plate 
leaving an annular space at which provision is made for 
separate outlet of gases and of roasted ore. The cylinder, 
which cun be rotated, is furnished with two series of long 
and short inwardly extending wings, alternating, a central 
space being left, whereby the ore may be brought into 
contact with the treating surfaces as it progresses, and ho 
agitated to allow of thorough air-circulation. The claims 
include many details.—K. S. 


Zinc Dust i Apparatus for Producing -. G. G. Convcrs 

and A. B. Do Saulles, South Bethlehem, Pa. U.S. Pat. 
727,298, May 5, 1903. 

An apparatus similar to that described in the preceding 
abstract, in which the expansion chamber has a thin wall 
provided with an orifice registering with the vapour-outlet 
end of each muffle, and a short nipple sealing the joint 
between the mulfle and the chamber.—E. S. 

Alloy. W. G. Stevens, Assignor to S. M. Neely and 
J. \V. May, all of Memphis, Turn. U.S. Pat. 726,588, 
April 28, 190.7. 

The alloy is formed by fusing together 75 parts of copper, 
20 parts of tin, and 2.\ parts each of borax and lamp-black. 

—K. S. 

Metallurgical or Chemical Vessels ; Appliance for I sc 

with -. \V. Lyncs, Sparkhill, England. U.S. Pat. 

728,122, May 12, 1903. 

See Eng. Pat. 22,852 of 1902; this Journal, 1903, 544. 

—I,. F. G. 

Fkkncii Patents. 

Metals; Coating -, with Nichct, by means oj a Nickel 

Hath without aid of Heat. A. Mitressey. hr. 1 at. 
325,458, Sept. 3, 1902. 

The articles to be coated, after cleansing, are attached to 
plates of zinc, and immersed in an acidulated solution of 
cupric sulphate, and lastly, with the same attachment, in a 
hath containing, in each litre of water, potassium hydrogen 
tartrate, 20 grins.; ammonium chloride, 10 grrns.; sodium 
chloride, 5 grins.; stannous chloride, 20 grins.; a nickel 
salt, 30 grins.; and a double nickel salt, 20 grins. After 
some minutes, the articles are withdrawn and burnished^ 

Metallic Lead; Process and Apparatus for Pondering 

_. Tho Socicte Union head anil Oil Company. Fr. 

Pat. 325,471, Sept. 20, 1902. 

Lead, previously granulated, is acted upon in a closed 
chamber by series of circularly mounted heaters, arranged 
to revolve in opposite directions, so as to beat the lead 
granules into powder, which, as it forms, is conveyed away 
to a receiver by a regulated blast of air. A modified 
form of apparatus is shown, adapted for crushing ores, 
. .k.-IKU —E S. 


Zinc Speller; Apparatus for Defining - -. T. Jones, 

Assignor to N. F. Accrs, both of lota, Kans. U.S. Pat. 

72G.432, April 28, 1903. 

In a muffle furnace, a water-hosh, provided with a septum 
for effecting circulation of the water, is disposed beneath 
the muffle, slightly inclined towards the walls on each side, 
and having immediately above it an air-duet extending 
throughout its length. Tho bottom of the muffle is also 
similarly inclined. A condenser, beneath which a regulated 
supply of air is admitted, communicates with the muffle. 
In a furnace having a number of muffles, these have their 
rear ends opposed, with a fire-brick wall between, against 
Which the muffles bear, water-boshes being beneath, and 
fuel-supply pipes arranged within the wall. A channel is 
provided to conduct the molten metal without tho furnace 
in case of fracture of the muffle.—E. S. 


Zinc Dust; Apparatus for Producing -. G. G. Conyers 

and A. 1). De Suulles, South Bethlehem, Pa. U.S. tat. 
727,297, May 5, 1903. 

The retorts or “ muffles,” heated from a furnace externally, 
are arranged in superposed rows, and the zinc vapours are 
collected in an expansion chamber, behind, common to the 
series, the rear wall of which is formed by tho front wa! 
of the combustion chamber, so as to provide direct aud 
jointless communication between the muffles and the ex¬ 
pansion chamber, which latter is of such size relatively 
as to allow of immediate expansion aud solidification of the 
vapours into zinc dust. Openings having doors or slides 
are provided in the front wall of the expansion chamber, 
opposiie tho muffl^exit openings. Compare U.b. 1 ats. 
694.137, Feb. 25, and 695,376, Mar. 11, 1902 ; this Journal, 
1902, 620.-E. S. 


XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CU E MISTRY. 

Alkali Sulphides; Electrolysis of -. A. Brochet and 

G. Hanson. Comptes rend., 1903, 136, [U*]> 1I3 ^— 
1136. 

1’iiEViOLS investigators have established that when dilute 
solutions of sodium sulphide are electrolysed, oxidation 
takes place with production of thiosulphates, and finally of 
sulphates, a little sulphur, however, being deposited at the 
anode. The authors confirm this action in dilute solutions, 
hut find that when warm concentrated solutions are 
electrolysed, the reaction is very different, no oxidation 
products being formed. Experiments were made with a 
solution containing 544 grms. of crystallised sodium 
sulphide per litre, at a temperature of 68°—70 C., with 
platinum electrodes at a current density of 7 amperes per 
sq. dm. Under these conditions the action proceeds, 
without oxidation, with the liberation of sulphur at the 
anode and of sodium (f.e., caustic soda aud hydrogen) at 
the cathode. The sulphur liberated dissolves in the excess 
of the electrolyte with the production of polysulphides, 
imparting a yellow colour to the solution. In the absence 
of a diaphragm, in proportion as the liquid tends to becomo 
richer in sulphur, the latter combines with the hydrogen 
at the cathode, forming sulphuretted hydrogen, and thus 
regenerating the original sulphide. The reaction is 
expressed by the reversible equation Na 3 S + 2H 5 O^72Na0H 
+ H a + S. With a diaphragm, the second reaction is 
prevented; the electrical tension at the poles remains 
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relatively low so long as the sulphur produced redissoWe* 
ia the liquid, hut if the formation of polypi Iphides bj 
pushed too far, the latter ure themselves decomposed with 
the deposition of sulphur and the formation of oxidation 
products, accompanied by a rise iu the tension at the poles. 

—J. F. 11. 

Per sulphates ; Electrolytic Preparation of -. M. G. 

Levi. Zeits. f. Klektrochem., 1903, 9, [21], 4*27—428. 
During the electrolytic preparation of ammonium per¬ 
sulphate in the presence of chromate, and without the use 
of a porous diaphragm (this Journa', 1902. 700), the 
author finds that the temperature may b * allowed to rise as 
high as 30 J O. without seriously interfering with the yield. 

By varying the material of which the cathodes were made, 
the yield was influenced to only a very slight extent. 
Carbon gave the best results. The physical condition of 
the platinum anodes on the other baud has a more marked 
effect on the yield obtainable.—J. fc\ 

Slilbene Derivatives ; Electro-Chemical Reduction of some 

-*. K. Elbs and li. Kremann. Zeits. f. Klektrochem., 

1903,9, [20]. 416—419. 

The results obtained on the elcctro-chemical reduction of ! 
“ Sonnengelb ” agree with the view that this dyestuff is ; 
composed chiefly of p-azoxy-stilhene-disulphouic acid. It 
and also ;>-dinitro-sti!bene disulphonie acid yields p- azo- 
toluene-disulphonic acid as end product when electrolysed 
in alkaline solution. The product of the electrolytic 
reduction of p-dinitro-stilbene is p azoxy-stilbene from an 
alkaline solution and p diamin »-stilbene from an acid 
solution, as in Boehriuger’s process. Under the same 
conditions p-diazo- and p-diamino-dibenzyl-disnlphouic 
acids are obtained from p-diuitro-diheuzyl-disulphonic acid. 

Boehringer’s process applied to the reduction of 44 Sounen- 
gelb ” yields p diarnino-stilbene - disulphonie acid and 
p-toluidine sulphonic acid, while p-dinitro-stilhene sulphonic 
acid under the same conditions gives only p diarnino-stilbene* 
disulphonie acid —J. S. 

m-yitro-acetophemme and m-Nitro-henzophenone; Electro- 

Chemical Reduction of -. K. Elba and A. Wogriuz. 

Zeits. f. Klektrochem., 1903, 9, [21 J, 428 — 431. 

w-Nitro-acetophenoue in easily reduced to m-azo- 
acetophenone and to m -amino-acetophenone by known 
electrochemical processes. Attempts to prepare m- azoxy- 
acetophenooe always resulted in a mixture of the azo- and 
azoxy-compounds. The reduction to a hydrazo-compound 
and the transformation of this into the corresponding 
benzidine was only partially successful. 

On the electro-chemical reduction of m-nitro-beuzo- 
phenone, good yields of m-azoxy-, m-nzo-, and m-amino- 
benzophvnonc were obtained. The hydrazo-compound is 
ea>ilv oxidised, and the corresponding benzidine formed by 
molecular rearrangement is difficult to purify. 

Iq no case was a reduction of the carbonyl-group 
observed.—J. S. 

English Patents. 

Electrodes for use in Electrolytes. J. Hargreaves, Widnes, 

J. \\ . Stubbs and J. Kcarsley, both of Cledford. Eng. 
Pat. 10,204, May 3, 1902. 

Thk electrode consists of a metallic conducting bar or bars, 
covered with an impervious coating. Nipples or bars of 
carbon, either perforated or plain, are passed through the 
scmducting bars, and are mechauically and electrically 
Jonnected to them by castings of lead or other suitable 
netal. The outer ends of the nipples are fitted closely into 
>penings or recesses in blocks of carbon which form the 
urface of the electrode in contact with the electrolyte. 

—G* II. It. 

Galvanic Batteries. The Halsey Electric Generator Co., 
Ltd., Edinburgh. From the Halsey Electr.c Generator 
Co., Ltd., New Jersey, U.S. A. Eng. Pat, 23,803. 
Dec. 30, 1902. 

'*■ U.S. Pat 719,659,1903 1 this Journal, 1938, 804. 

—G. H. JL 


j Electrolytic Apparatus; Deo ce [Surface Tension Grid ] 
for use in or with — A. Wright, Brighton. Eng. 

Pat. 26.868, Dec. 5, 1902. 

To obviate the tendency of mercury anodes to ** sicken,” n 
I “surface tension grid” is employed, formed of platinum or 
1 platinum-iridium, or anv other suitable material which is not 
wetted by mercury, and with onfie. s or interstices through 
which the mercury is prevented from flowing by its surface 
tension. It is claimed thut by the use of such a grid, tho 
under surface and sides of the m weary are also washed 
by tin* electrolytic currents owing to the electrolyte having 
access to it at the openings of the grills. Various forms of 
grid are described, some being specially adapted for use 
with mercury electrolytic meters of the type claimed in 
Eng. Pats. 2222 and 17,202 of 1900 .—G. II. U. 

Alkaline Salts ; Electrolytic Decomposition of -. 

M. Wilderman, London. Eng. Pat. 9803, April 28, 1902. 
Tm-: ceil is an improvement on those described in Eng. 
Pats. 18,938 of 1898 (this Journal, 1899, 923) and 22,902 
'of 1901 (this Journal. 1902, 125), and consists of a 
rectangular tank divided into compartment* by a series of 
superimposed, longitudinal troughs containing metcury, a 
seal being formed by means ot ribs on their under side 
dipping into the mercury of the trough below. Mechanical 
reciprocating stirrers project, into the mercury in tho 
decomposing compartment, and mix it ami the amalgam, 
the latter being caused to pass under the ribs of tho 
seals, and rise by its own buoyancy to the surface of the 
mercury in the combining compartment. The depth of 
the mercury seal is iu excess of that at which surface 
l tension effects and diffusion ran alone effect circulation 
of the amalgam between the various compartments of the 
[ cell, so that increased current densities may bo employed 
! per unit area of mercury surface. The amalgam can be 
i transferred at intervals to the combining compartment of 
tho troughs faster than it is produced iu tho decomposing 
compartment by stopping or diminishing the electrolysing 
current for short periods, and stirring tho mercury 
continuously, or at an increased rate, whereby the 
formation of fluffy or solid amalgam, uud the breaking 
of the mercury seal due to the latter is prevented, and 
the efficiency of the cells improved. Two further 
modifications arc described, in one of which the troughs 
arc circular in form, and have rotatory stirrers projecting 
into the mercury, and in tho other tho mercury troughs 
are alternately fixed and rotatory, and insulated vanes ou 
the under side of the troughs dip into aud stir tho 
mercury and amalgam. (Sets also IJ.S. Fat. 709,971, 
1902; this Journal, 1902, 1336; and Fr. Pat. 325,154, 
1902; this Journal, 1903, 637).—G. II. K, 

Phosphorus; [Electrical] Production of ——. T. Parker. 
Eng. Pat. 16 , 862 , July 30, 1902. VII., page 696. 

United States Patents. 

Battery; Reversible Galvanic -. T. A. Edison, Llewellyn 

Park, N.J., Assignor to Edison Storage Battery Co., 
Orange, N.J. U.S. Pat. 727,117, May 5. 1903. 

In a battery employing an alkaline electrolyte and an 
electrode containing an insoluble depolarising active 
material, such as oxide of nickel, tho second electrode may 
consist of finely-divided metallic iron (see U.S. Pat. 727,118, 
page 701), or an oxide thereof, mixed with copper and 
flake graphite. The proportion of iron employed should bo 
in excess of the copper, and also in excess of tho capacity 
of the nickel, whereby oxidation of tho copper on discharge 
is prevented.—G. H. R. 

Furnace; Electric -*. J. M. Carrcre, New Brighton, 

N.J. U.S. Pat. 729,800, May 5, 1903. 

A REVoLUBLB cylinder, having a layer of asbestos between 
it and its graphite lining, extends between aud passes in o 
non-rotatable cap-ends ou supporting bases. A supply- 
pipe communicates with the interior or the cylinder throujh 
one cap-end, and a discharge-pip j through tb? other, and a 
pulley, and metallic rings running on supported bases, pass 
around, anl are secured to it. Means are provided for 
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revolving the cylinder, and for producing a uniform heat 
in the inner surface of the graphite lining which ia 
electrically connected to a source of power by contacts in 
the. respective cap-ends, through which carbons pan, and 
are adjustable so that the heat generated by the arc between 
them may be concentrated at any given point within the 
cylinder.—G. H. R. 

Electrolytic Proce.uet ; Apparatus for the Continuous 

Practice of -. P. G. Salom, Philadelphia, Pa. U.S. 

Pat. 727,457, May 5, 1903. 

The cell contains an upper and a lower horizontal electrode, 
the former carrying a supply-receptacle with a slotted 
outlet and a scraper in fixed relation to each other, and 
radially disposed in relation to the axis of rotation, and 
both resting on the lower electrode. Means arc provided 
for rotating one electrode with relation to the other, and 
for rotating the supply-receptacle and the scraper with 
relation to the electrode. The scraper is in advance of the 
supply-receptacle, with its edge against the electrode, to 
the surface of which a coating of the material being electro¬ 
lysed is continuously applied, and simultaneously and 
continuously removed therefrom. Other modifications of 
the apparatus are described.—G. H. It. 

Electrolytic Apparatus. F. ,T. Hriggs, Everett, Mass., 
Assignor to G. F. Tarbell and H. A. Locke, Cambridge, 
Mass. U.S. Pat. 727,839, May 12, 1903. 

Till: cull is divided by a stationary cathode into tiro 
Compartments, in each of which is suspended a vertically 
movable, cathode and a dialyser, the latter floating in and 
sustained by the electrolyte, The cathode in one com¬ 
partment is piyolnll; conuecled with the dialyser iri tho 
other, so that it is adapted to balance and move vertically 
in relation to it, and each pair acts independently of the 
other pair. The dialysers comprise a frame supporting a 
diaphragm with a curved bottom, and contain a series of 
anodes. Mercury cups are in electrical circuit with the 
cathodes and dialysers, and couducting wires connected 
with the latter have their free ends in the mercury, 
the movement of each dialyser lifting aud lowering the 
immersed ends of the conducting wires in the mercury, 
so that as one dialyser rises, the resistance therein is 
increased, and the simultaneous lowering of the cathode 
oonneoted with it increases the conductivity in the dialyser, 
thus automatically regulating the flow of the electric 
current. The movement of the cathode relatively to the 
electrolyte is automatic, whereby bubbles of hydrogen are 
destroyed, and partial orcompleto insulation of the cathode 
is prevented. There is an outflow pipe with a connection 
between it and the dialyser, so that the rise of the latter 
consequent on the increase of the decomposition of the 
electrolyte lowers the outflow pipo.—G. H. K. 

Calcium Carbide Refuse; Method of Utilisiny -, and 

Product thereof. G. K. Cox, Assignor to Onion 
Carbide Co., both of Niagara Falls, N.Y. U.S. Pat. 

■ 727,095, May 5, 1903. 

A mass of the calcium carbide refuse is placed between 
electrodes of higher conductivity than itself, and spaced 
Apart further than in preparing calcium carbide, and a 
current is passed through of greater amperage ami lower 
vwkage than in that process using tbe same electrical 
energy. ■ An ingot of oaleium carbide is thus obtained. 

. -—E. S. 

Permanganates; [Electrolytic] Production of -. W. 

Ilickmann, Assignor to Soc. Cbem. Faljr. Grieslieim 
Electron. U.S. Pat. 727,792, May 12, 1903, VII., 
page 696. 

French Patents. 

Accumulators; Process for the Manufacture, of Pastes for 

Lead Electric - F. W. Schmidt-Altwegg. Fr. 

Pat. 325,259, Got. 13, 1902. 

Twt paste is formed of a mixture of compounda of lead 
with sulphinio aoids or organic sulphines, whether of the 
fatty or of the arozustio series, employed either alone or 
together, the orgnnie compounda being applicable in 
neutral, ulknline or acid solutions. Or the sulphmto acids 


or. sttiphines can be mixed in a solid condition with lead 
compounds, and the thoroughly pulverised mixture he 
moistened with the neutral, alkaline or acid liquids so at to 
form a perfectly homogeneous paste which is used for 
filling plates, grids or sheets of lead, or for making elements 
of special shapes which are then covered with lead. 

—G. H. R. 

Generation and Electrolytic Application of Electric 

Currents; Apparatus for the -. F. E. Elmore. Fr. 

Pat. 325,325, Oct. 15, 1902. 

Sib Eug. Pat. 26,673 of 1901; this Journal, 1903, 371. 

—T. F. B. 

(/?.)—ELECTRO-METALLURGY. 

Cadmium Amalgams and their Electromotive Behaviour. 

H. G. Bijl. Zeits. physik. Cbem., 1902, 41, 641—671. 
Mixtures of cadmium and mercury may be divided into 
two series:—(1) Mixtures containing from 0 to 65 atoms 
per cent, of cadmium, which begin to deposit Bolid at 
temperatures between — 38-8“ C. and + 188° C.; and (2) 
those containing from 65 to 100 atoms per cent, of 
cadmium, which begin to crystallise at temperatures rang¬ 
ing from 188“ to 320'8“ C. All the mixtures solidify 
gradually during a certain interval of temperature. From 
the liquid amalgams of tho first series, mixed crystals of 
the mercury type, containing from 0 to 75 atoms ptr cent, 
of cadmium, separate out, whilst from those of the second 
series, mixed crystals of the cadmium type, containing 
from 77 to 100 atoms per cent, of cadmium, arc deposited. 
This gap in the mixed crystal series (from 75 to 77 atoms 
per cent, in the above case) becomes wider the lower the 
temperature; at 25° 0., it extends from 65 to 80 atoms 
per cent, of cadmium, so that an amalgam containing a 
proportion of cadmium between these two limits, will 
separate into two phases at 25° C. These limits can be 
determined at low temperatures by measuring the E.M.F. 
of u cell having the cadmium amalgam as cathode, cadmium 
sulphntc solution as electrolyte, aud a reversible mercury 
pole as anode. Ho long as the amalgam contains only a 
small proportion of cadmium and remains liquid, the 
E.M.F. increases regularly with the proportion of cadmium 
in the amalgam, but for all those concentrations where 
the amalgam separates into a solid and a liquid phase, 
the E.M.F. has a constant value. In the case of the 
solid amalgams of the mercury type, the E.M.F. again 
rises with the proportion of cadmium present; next it 
becomes constant with the amalgams within the miscible 
limits; and finally, in the case of the amalgams of tbe 
cadmium type, the E.M.F. again increases regularly till 
that of pure cadmium is reached. From tbe results of his 
experiments, the author concludes that the irregularities 
observed by Jaeger aud Cohen iu the earlier forms of 
Weston cells are explained by the fact that these cells 
contained an amalgam with 22 9 atoms per cent, of 
cadmium; such an amalgam when cooled below 20° C. 
solidifies completely to mixed crystals, hence the true 
equilibrium can only be slowly attained.—A. S. 

Zinc from its Ores; Elsctrolytic Separation of -. 

Elektrochem. Zeits., 10, 1—3 j Chem. Centr., 1903, 1, 
[13], 1074. 

Zinc (and various other mqtals) is dissolved by the action 
of an alkaline solution of alkali hypochlorite, and can then 
be electrolytically separated from the solution of alkali 
zineate and chloride. The chlorine disengaged serves for 
the formation of fresh hypochlorite. Ground sulphide ores 
can b« dissolved in this way, sulphur being separated, and 
the method also serves for the treatment of franklinite, and 
for (tie separation of gold and silver from one another, 
and from lead.—A. S. 

Fbench Patent. 

Ores, Mattes, Metals, and Alloys; Neu> Method of 

Treating -, to obtain Merchantable Products, such 

as Plates, Sheets, Wire, and Tubes. The Social* An. 
l’Auto-M&allnrgie. Fr. Pat. 325,480, Oct. 20, 1902. 

The invention relofes mainly to tobtaining electrolytic 
copper from cupric sulphate soiu'ion iu the forms described 
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in the title. The sulphate (or other cupric salt) is 
obtained from copper ores, mattes, or orude metal, by usual 
processes. Frames, on which are stretched diaphragms of 
insoluble albuminous or other organic substances, are set 
within a vessel charged with acidulated water, in which u j 
basket containing scrap iron, to serve as anode, is placed. 
The frames having dialysing septa arc charged with the ! 
cupric sulphate solution (acidulated), and contain the 
cathode, consisting of the metallic body which is to form 
the core or surface on which the copper is to be deposited. 
The deposition proceeds without the application of elec¬ 
tricity from an external source, although the right to 
use such a source is also claimed. A series of cmumuui- 
cating cathode cells may be employed. Whon tubes are 
to be obtained, the cathodes consist of copper tubes. 
Wire is obtained by mechanical treatment of the plates 
deposited. The claims relate to metals generally.—E. S. 

XII—FATS, FATTY OILS, ADD SOAP. 

Olives and Olive Oil in France. K. P. Skinner. U.S. 

Consular Keports, No. 1639, May 6, 1903, 1—19. 

It is stuted that in the manufuctnre of a good oil, the 
olives should be hand-picked, at a stage of ripeness 
depending on the nature of the product required. Thus, a 
bitter and piquant oil is obtained from green olives 
approaching maturity ; whilst a sweeter oil with less fruity 
flavour is yielded by reddish-brown olives, and a rancid oil 
by over-ripe fruit. The bitter flavour of the oil from the 
green olives diminishes after a few months, whilst the fruity 
flavour remains. 

The olive increases in weight and size until it attains the 
black colour of complete maturity, uud there is a corre¬ 
sponding increase iu the proportiou of oil both iu the pulp 
and the kernel. N'o oil is formed iu the pulp until after 
lignification of the kernel. The oil contained in the kernel 
and the hard portion of the stone is said to deteriorate 
readily, and is therefore usually extruded separately from 
the pulp oil. 

As regards the yield, a middle-aged tree in good condition 
should produce anuually au average of 30 litres of fruit 
(18 kilos.), giving about 12 per cent, of oil.—C. A. M. 

Scsamd and Cod-Liver Oils ; A New Reagent for -. 

Ciapercesco. XXlll., page 711. 

(Ilyccrin ; Action of Alhalis.on -. Application of the 

Reaction to the Determination of Glycerin. A. Buisine. 
XXIII., page 712. 

English Patents. 

Tallow j Utilisation of Waste Waters from the Digestion 

of Hough -. E. G. Scott, Loudon. Eng. Pat. 14,027, 

June 20 , 1902. 

TuA waste waters from the digestion of tallow (Eng. Pat, 
11,155 of 1901; this Journal, 19u2, 711) when concen¬ 
trated to about 50" Tw. at. a low temperature yield a suitable 
product for sizing cloths. The process is best carried out 
in a tubular vacuum pan into which the waters are conveyed 
through a filter.— C. A. M. 

Oils or other Fatly Substances; Method of Reducing 
Essential or Fixed ——, into a Dry Powder. G. B. 
I.oeiSer, London. Eng. Pat. 1788, Jan. 24, 1903. 

Tan oils, &c., are treated with a suitable absorbing base, 
such as sugar, dextrin, casein, soda, magnesia, lime, or their 
salts, iu the presence of moisture, and the resulting com- 
pound evaporated in vacuo, or otherwise, cooled, and 
powdered. —C. A. M. 

Fbench Patent. 

Oils, and in particular Cocoa-nut Oil / Process of Neu¬ 
tralising -. E. Bocca. Fr. Pat. 325,381, Out. 17. 

1902. 

Tna erode oil . is first neutralised with caustic alkali, or 
alkali carbonate, and decanted from the resulting soap. It 


LITERATURE.— Cl. XIL A XIII. 


is then treated with a strong acid to decompose the re 
maining traces of soap, and alter being thoroughly washed, 
to eliminate the mineral acid, is exactly neutralised by 
means of itu alkaline earth (lime, magnesia, or baryta), 
and filtered.—C. A. M. 

XIII—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

English Patents. 

Paints; Manufacture from Slag of a Material for use in 

the Production of -. L. Wirtz, London. ‘Eng. Put. 

1465, Jan. 18, 1902. 

Jli.AST-furnace slag is soaked iu a neutral or acid solution 
of a metallic chloride, such as that of iron, zinc, or copper, 
or in the crude solution of zinc chloride obtained when 
scrap tin is stripped and the tin precipitated with metallic 
zinc.. The solution is filtered and mixed with a solution of 
“ suitable sulphate (of iron, zinc, or copper); the pre- 
cipitute which fails being separated, dried, and ground. 

— V. II. L. 

Bronze Powder ; Manufacture of -. 1 ,. (Jit, Nurem¬ 

berg, Ucrmauy. Eng. Pal. 11,684, May 22, 1902. 

See addition to Fr. Pat. 289,827 ; this Journal, 1903. 150. 

—II. F. C. G. 

(B.)—BUSINS, VAliNISlIIiS. 

Enolisu Patents. 

Resinous Substances; Process for the Synthetical I’rcpara- 

tion of -. L. ltlumer, Zwickau, Saxony. Eng, Pat. 

12 , 880 , Juno 5, 1903. 

The simultaneous condensation of pheools with organic 
hydroxyacids and formaldehyde yields resinous substances. 
Thus, a saturated solution of tartaric acid in formalin, 
warmed with phenol, produces a white lusiblo resin re¬ 
sembling shellac ; if a-uaphthol be used, the product is a 
red resin. These resins are readily soluble in the usual 
solvents, and yield lustrous varnishes and polishes. 

—M. J. S. 

Varnish, Paint, or the tihe; Manufacture of - [Use of 

Naphthalene ]. L. Kuoche, Hamm, and M. IsBleib, 
Bielefeld, Germany. Eng. I’at. 16,933, July 30, 1902. 

A v a it Nish, or a paiui vehicle, is prepared by warming 
25 parts of raw- or koiled linseed oil to 60" C., and dissolving 
in it one part of /8-naphtliol and 4 .parts of naphthalene, 
the object of the unphthol being to raise the solubility of 
the naphthalene in the oil. Jf the ingredients are pure, the 
varnish is said not to possess a characteristic odour, yet to 
dry well, to bo cheaper than vehicles of linseed oil alone, 
and not to injure any pigments.—F. II. L. 

Varnishes or the like Compositions applicable as a Cement 
or Filling for Painters' Use. J. 11. W. Stringfellow, 
Walthamstow, and F. N. Mainetty, London. Eng. Pat. 
26,852, Bee. 5, 1902. 

A teansi'abent varnish specially adapted for the tem¬ 
porary protection of metallio surfaces front oxidation is 
prepared by dissolving a resin or resiuoid substance in a 
suitable solvent, preferably a mixture of petroleum oil and 
crude turpentine. Varnish colours and bronze or other 
metallic powders may also be incorporated, whilst the addi¬ 
tion of a small proportion of terebene prevents stickiness. 
By varying the proportion of the ingredients, a denser 
varnish is obtained which can lie mixed with metal filings, 
red lead, pumice powder, &o., and used as a cemontor 
filling material.—C. A. M. 

Non-Fouling Composition for Marine Hulls. C. T. W. 
Piper, Vancouver, Canada. Eng. Pat. 3023, Feb. 9, 1903. ' 
Polveuiseo copper ore, or a mixture thereof with arsenical 
mundic, incorporated with a suitable paint medium is stated 
to be effective, and to have no injurious effect upon the 
material of the bull.—C. A. M. 
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(C.)—INDIA-RUBBER, &c. oxidation process to tlie puriflcation of effluents from sugar 

Gutta-Percha and Rubber of the Philippine Islands. work '- A r 8 P id destruction of the easily decomposable 
1’. li. Sherman. Report of Government Laboratories of substances is effected-although not by a process of oxida- 
the Thilippine Islands for the vear ended Aug. 81, 1902, tl0n 1Q ^ 1C usua ^ Bense of the word and the capability of 

554 _ 550 ^ ' ' the effluents of contaminating river water is thus diminished. 

The results obtained, however, in no way confirm the 
conclusions of Dunbar (this Journal, 1902, 185), who found 
that the efiltient from a sugar factory at Wendessen 
was converted by the oxidation process into a product 
which did not possess the characteristic beet odour, and 
was not liable to undergo putrefaction, with formation of 
sulphuretted hydrogen. The authors attribute the differ¬ 
ences between their results and those of Dunbar to the 
um..™. I inu different composition of (lie effluents, and especially to the 

I Tiirlae Province. | | fact that the one they examined was of an acid character, 

Palaquium luzonettsis, 

Vid. 

Baleto. 

Artoearpus clttslicft, Mig. 

„ incisa, bin... 

Ficus conceimer, Mig. .. 

superhus, Mig. 

Alstoniii seholariH, It. Hr. 

Ficus radial a, Deve. 

„ nulicans, Roxb. ... 

.. britrianetisis.Oarc. 


; Tiiiou-littut the archi- Guin. 

| pclngo. 

Mindanao. Rubber. 

Throughout the archi- Rubber. 

Western Mindanao.... „ 

Mindanao. Gum. 

. Li ubber. 


and much stronger than the Weudesseu effluent. They 
found that if the effluent was allowed to ferment, then the 
oxidation process gave a clear, odourless product, which 
did not undergo alteration when exposed to the air for 
u long time.—A. S. 

Pentoses; New Bases derived from -. E. Roux. 

XXIV., page 718. 

English Patent. 


The following gutta-percha- and rubber-producing trees and 
vines have been found and named : — 

Name. ^ l.oiubty. Product. 

Ficus elustien, Nois. Manila and many loca- : Rubber. 

lilies south. 

I’nlaquium latifolium, Vieiml.vnf Davao and j Gutta-porcha. 


Numerous other gutta-percha-and rubber-producing trees Saccharine »futces; Purification and Concentration of 
and vines, many of which appear to be unknown botanic- ——, and Products from Sugar Manufactories. J. A. 

ally, also grow iu the islands. i Besson. Eng. Eat. 9500, April 24, 1902. 

From an examination of thu gutta-percha anil rubber, the j Skk U S. Pat. 710,113, Oct. 7,1002; this Journal, 1902, 
authtir concludes that the collectors mix gutta-percha from i J40G.—T. H. P. 
various species of trees into one mass, which is frequently 

further adulterated with bark, stones, and water before being 1 United Statics Patent. 


sold for exportation. The befct sample of gutta-percha 
examined contained practically equal parts of “gutta” and 
resins, whilst for cable insulation a material containing two j 
parts of gutta to one part of resins is demanded. The 
“gutta” contained in the various specimens examined is 
at least equal in quality to that contained in the best 
Singapore gutta-percha. The specimen of rubber examined 
closely resembled the best grade of Romeo rubber.—A. S. \ 

Lenther y Rubber, Wood, and the like; Manufacture of 
Material to be used as a substitute for ——, and of a 
Composition to be employed therein. XV. F. Reid. Eng. 
Tat. 3485, Feb. 13, 1903. XIV., below. 


Sugar; Process of Converting Wood into -. A, Classen, 

Aix-la-Chapelle, Germany. U.S. Pat., Reissue, 12,108, 
May 5, 1903. 

Skk Eng. Pat. 12,588, June 20, 1901; this Journal, 1901, 
1008.—T. II. P. 

XVII-BREWING, WINES, SPIRITS, Etc. 

Polysaccharides of High Molecular Weight; Successive 

Action of Acids and Soluble Perments on -. E. 

Bourquelot and II. Herissey. Comptes rend., 1903, 
136, [19], 1143—1146. 


XIV.—TANNING; LEATHER, GLUE, SIZE. 

English Patknt. 

Leather, Rubber, Wood, and tlie lihe; Manufacture oj 

Material to be used as a Substitute for - and of a 

Composition to be employed therein . W. F. Reul, Addle- 
stone, Surrey. Eng. Pat. 1183, Feb. 13, 1903. 

Funtors material, such as wool felt, is impregnated with 
a solution in acetone or other solvent of the commercial 
product “ velvril ” (Kng. Pat. 21,995 of 1895 ; thU Journal, 
1899,972), the flexibility of which maybe increased by 
the addition of a small proportion of castor oil. The 
addition of a mixture of parnflin wax with mineral oil and 
lime increases the water-proof character of the material, 
the two latter ingredients preventing the paraffin wax 
cracking at low temperatures. Claim is also made for the 
use of this waterproofing composition with other fibrous 
materials.—C. A. M. 

XV.—MANURES, Etc. 

Phosphoric Acid; Ammonium Nilro-Molybdate Reagent 

for the Determination of -. A. Mercier. XXIII., 

page 711. 

XVI—SUGAR, STARCH, GUM, Etc. 

Effluents from Sugar Factories; Application of the 

Oxidation Process lo the Purification of -. R. 

Grassberger and Mr Hamburg. Hygien. Rundsch., 13, 
336-356 ; Chem. Centr., 1903,1, [t9J, 1101. 

Tug authors afa unable trom their results to express a 
definite opinion as to the general applicability of the 


Continuing tlieir researches on the carbohydrates 
(niannans) which constitute the horny endosperms of 
certain seeds, notably in the palm family, the authors have 
: remarked that, whereas these polysaccharides are all capable 
of being hydrolysed with the production of mannose by 
the enzymes ferreted during the germination of the seeds 
themselves, only some of them are hydrolysed by seminase, 
the enzyme of malted Lucerne seeds, whilst others resist 
the action of this latter enzyme. To the latter class 
belongs the carbohydrate of the seeds of Phcrnir canariensis, 
which yields mannose on hydrolysis with dilute acids. 
Fifty grms. of the powdered soeds were treated with 
75 grins, of 60 per cent, sulphuric acid for 24 hours, then 
diluted with water; the solution was neutralised and 
filtered. This solution was absolutely free from mannose; 
it was then digested at 40° C. in presence of toluene with 
malted Lucerne seeds for two days, at tho end of which 
time a considerable production of mannose had occurred. 
A similar result was obtained by treating ivory nuts 
(Phylelephas macrocarpa) in a similar manner. Alter the 
aetiou of the sulphnrie acid, a solution and a residue were 
obtained, from both of which mannose was produced by the 
action of malted Lucerne. Hence it follows that the 
enzyme seminase of the Lucerne seed is lacking iu some of 
the active enzymic principles necessary to carry out the 
first stages of the hydrolysis of certain of the more complex 
maunana of the palms, but when these preliminary steps 
are first effected by a suitable treatment with acid, seminase 
is able to complete the hydrolysis from the intermediate 
products to mannose. The natural enzymes of these palms 
may therefore be regarded ns containing members which 
are complementary to seminase towards the mannnns. 

—J. F. B. 
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Malting with Bleaching Powder. Dvorak. Oesterr. 

Brauer und Hopfenzeit., 1903, [9], 111; through NVoch. 

t Brau., 1903, 20 , [20], 245. 

The author describes some experiments on the addition of 
bleaching powder solution to the steep-waters in the malting 
of barley. In one case the bleach was added to the last 
steep-water and in another to the last water but one. The 
barleys which had been treated with bleach were superior, 
as regards the proportion of germinating corns, uniformity 
of growth, the development of the rootlets and the degree , 
of modification, to the same grain steeped in the ordinary I 
manner. The inalt, however, retained an objectionable j 
odour of bleach which was especially noticeable on the j 
couches. The same defect was evident in the brewing ; 
process, especially during boiling; the wort from the ! 
barley which had been treated with bleach settled more i 
rapidly than that from the plain malt, but it showed a 
distinct opalescence, especially noticeable on discharging 
into the cooler. On the cooler the wort showed a “ foxy ” 
surface and formed small flocks. On fermentation the - 
yeast seemed to be rather looser than usual ; the beer had 
no brilliancy uud did not break, the opalescence still per¬ 
sisted. Fermentation required 24 hours longer than in the 
case of the? wort from the ordinary malt. The beer remained 
dull during cellarage, the flavour was harsh and crude, but 
this might possibly be modified by longer keeping. In 
another series of experiments, some inferior damaged barley 
was treated in the same way; a remarkable improvement j 
was effected in the growth, the percentage of germinating 
corns being increased from SO—88 per cent, without bleach 
to 92—94 per cent, with bleach. The odour of the bleach, 
however, persisted throughout tho brewing aud rendered 
the beer objectionable and dull. Thus, in spite ol* the 
excellent effect of bleaching powder on the malting process, 
it is not to he recommended because of its disastrous 
influence on the beer.—J. F. B. 

Portland Cement [«« the Brewery]. Tageszeit. fiir Brau., 
1903, 1, [105], 462. 

Goklicii has recently uttered a warning against the use of 
slag cement or iron cement in breweries. Such cements 
contain calcium sulphide, from which by the action of 
carbon dioxide, which is present to a considerable extent in 
those parts of a brewery where the cement is likely to be 
used, sulphuretted hydrogen is produced. The author gives 
two simple tests by means of which the brewer can judge 
the nature of the cement. 

1. 100 grins, of the cement are mixed with water in a 
flask and a current of carbon dioxide passed through. 
Portland cement is not affected, but in the case of a cement 
containing calcium sulphide, sulphuretted hydrogen is evolved 
and may be recognised by its odour or by the blackening of 
lead acetate paper. 

2. A small quantity of the cement mixed to a paste with 
water is placed on a bright silver coin and allowed to remain 
24 hours. If calcium sulphide be present, a black stain is 
produced on tho coin, owing to the formation of silver 
sulphide.—A. S. 

I 

Ferments ; Notes on Recent Work on Vegetable -. | 

\V. G. Freeman. XXIV., page 714. 

XYIII.-FOODS; SANITATION; WATER | 
PURIFICATION, & DISINFECTANTS. 

(A .)—FOODS. 

Flours or Starches Employed as Food ; Certain Foreign 

-. Ballard. J. Pharm. China.. 1903,17, [10],476—478. 

Apt .—-The starch known in Tahiti as ape is obtained from 
the rhizomes of Arum macrorhizum, which is common in 
Oceania. The plant is cultivated in moist situations, in 
a similar manner to the yam ( Arum esculentum ), the j 
tubercles of which are much appreciated in Polynesia, ! 
under the name of “ Taro.” ! 

Connphallus flour, much used as a foodstuff by the j 
•Japanese, is derived from the tubercles of an Aroid ' 
C Amorphopkaltus ), which belongs to the same tribe as the | 


yam. These tubercles may weigh as much as 2 or 3 kilos. 
On contact with cold water the flour forms, in a few hours, 
a very sticky mass, even in the proportion of 1 part of flour 
to 50 of water. 

Tavolo is a starch derived from the tubercles of a kind 
of yam {Tacca pinnatifida , N.O. Taccacere) indigenous 
to Madagascar. The Malagasy employ it in the form of 
dampers. 

Arrowroot is the starch of the rhizomes of Mar an la 
arundinacea , widely cultivated in the tropics and much 
esteemed ns a food. In Reunion and Tahiti, cukes of 
arrow root are employed as food for infants. 

Banana Flour is prepared from the unripe fruit of Musa 
sapientiurn, before any sugar lms been formed therein. The 
p»*cil«‘d fruit is cut transversely in rouud slices, dried l>y 
means of a stove nr in the sun, then powdered mid sifted. 
It is much used as food in the Indian Archipelago, the 
Pacific Isles, on the \\V*t Coa«t of Africa, and in Brazil, in 
the form of porridge, dumper, or cuke. Its introduction 
into Europe has been attempted in recent, years, but without 
much success. 

Caryot, Sago, and Talipot.- -Caryot starch is obtained 
from the trunk of the Indian palm {(.\tryota ureas). The 
quality is infeiior to that of ordinary sago, which is derived 
1 torn the sugo palin (Sagas rump/m). Talipot is also 
obtained from a palm — ('orypha umfiraculifera. The trees 
are cut down when 10 or 15 w ars old, the sup is allowed to 
drain away, the hark »s removed, and the pith suspended in 
water, which is then strained through a cloth to remove the 
woody tissue. The starch obtained from the 6t rained liquor 
is known in Ceylon as “ raw* palmira root flour ” 

Mapc .—This is a coarse starch obtained from Tahiti, 
derived from the fruit of 1 nocarpus edults, which is eaten 
when cooked. It.s ash contains traces of manganese. 

Nete is tho flour derived from the pulp of the fruit 
enveloping the seeds of Parkia biylobosa, a leguminous 
tree, widely distributed in Guinea ami other parts of tropical 
Africa. 

Bread Fruit Flour, from the Uriel unripe fruit of Arto- 
carpus incisa. powdered and silted, is an insipid non* 
saccharine substance which, under the name of u Mafore," 
forms, with bnn.mas and fish, ttie staple food of the 
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Tahitians. The fruit weighs 1—3 liloi., and is eaten when 
cooked, as bread, before it is ripe, and while it is yet hard 
and its starch has not been converted into sugar. Three 
crops are obtained in a year. 

The percentage composition of these flours and starches 
is given in the accompanying table.—J. 0. H. 

Formaldehyde [f/se of -, in Preparation of Nutritioe 

Substances'] . C. Goldschmidt. Chem.-Zeit, 1903, 27, 
[40], 484. 

I» equal parts of milk and n 10 per cent, solution of 
formaldehyde are mixed, a precipitate is immediately 
formed, which, after filtering and drying, forms a white 
powder, containing only traces of formaldehyde. It con¬ 
tains the nutritive constituents of milk, and may be used as 
a food. 

, Animal blood and formaldehyde form a jelly, which dries 
to a brown powder. This might also serve as a nutrient. 
Both compounds resemble Blum's preparation from albumin 
and formaldehyde.—L. F. G. 

English Patent. 

Fruit, Vegetables, and similar Produce; Method of Desic¬ 
cating -. K I’assburg, Berlin. EDg. Pat. 12,453, 

May 31, 1902. 

The produce is spread out on trays or plates in a vacuum 
drying chamber, and, if desirable, subjected to a preliminary 
steaming. A vacuum is then produced in the chamber, 
which is warmed by circulating steam through surrounding 
coils or plates, the temperature not being allowed to rise 
sufficiently high to impair the colour, quality, or aroma of 
the produce. To complete the drying, the steam is shut off, 
and the vegetable or fruit removed to a second chamber, 
where the final drying is carried out liy heating by 
means of hot water, the temperature of which is gradually 
diminished as the desiccation proceeds.—W. II. S. 

(».)—SANITATION i WATER PURIFICATION. 

Effluents from Sugar Factories; Application of the 

Oxidation Process to the Purification of -. K. 

Grassterger and M. Hamburg. XVI., page 706. 

English Patents. 

Sewage; Filtering Tanks for -. II. YV. Dige, Copen¬ 

hagen. Eng. Pat. 9623, April 25, 1902. 

After leaving the septic tank, the sowage runs into a 
collecting tank. This tank contains two pipes fitted with 
water traps, one pipe leading to the top of the filter-bed 
and the other to the bottom. Over the ends of the pipes 
in the collecting tank is placed a cap, open at the bottom, 
and having a partition between the two pipes. Each of the 
chrimbers formed by this partition contains an inverted U- 
tube, one end of which is in the pipe and the other end 
outside the cap. One of the water-traps is filled with water, 
whilst the second one is only half full. YVhen the sewage 
commences to flow, it is delivered by the pipes alternately 
to the top and bottom of the filter-bed. The moment at 
which the discharges take place may be regulated by 
•adjusting the heights of the U-tubes. The effluent from 
the filter passes through a perforated wall, collects in a 
chamber, and is intermittently discharged therefrom by a 
syphon.—W. P. S. 

Sewage or other Liquids; Apparatus for Use in the 
Distribution and Sprinkling of - — - ■ F. Candy and 
E. R. Candy, both ot London. Eng. Pat. 15,646, July 14, 
1902. 

The arms of a revolving apparatus are supported by floats 
which also revolve in a circular tank containing water or 
brine. The arms discharge the sewage into u conduit, 
from which it is conducted by syphons connected to tbe 
revolving arms, into Artfflghs provided with perforations 
through which the liquid is distributed on to the fitter bed. 
The troughs are triangular in section and have a vertical 
partition reaching nearly to the top, and are covered so that 
they may work under pressure.— YV, P. S. 


( C.)—DISINFECTANTS. 

English Patents. 

Acetylene as a Disinfectant and Insecticide; Application 

of -. J. Choulet, Algiers. Eng. Pat. 11,535, 

May 20, 1902. 

Sf.e Fr. Pat. 322,281, 1902; this Journal, 1903, 315. 

—YV. P. S, 

Fumigating and Disinfecting Match. T. Haslung, Melle, 
Germany. Eng. Pat. 4426, Feb. 25, 1903. 

Tub stick of an ordinary safety match is coated or impreg¬ 
nated with substances which on combustion develop strong 
aromatic, disinfecting vapours.—G. YY r . Mcl). 

Fke.nch Patent. 

Disinfectant. Son. Anon, dcs Prod. Chimiques Speciaux. 

Fr. Pat. 325,391, Oct. 23,1902. 

The compound claimed consists of a mixture of 95 parts of 
trioxymethylenc and 5 parts of sodium sulphite. The 
mixture is soluble in water.— YV. P. S. 


XIX.—PAPER, PASTEBOARD, Etc. 

English Patents. 

Peat Moss and like Material; Production of Fibre for 

Spinning, Paper-making, ,Vr., from - . J. IJoull, 

London. Eng. Pat. 9408, April 23, 1902. 

Peat moss is washed in a circular open vat provided with 
a mechanical agitator, the upper fibrous portion is then 
separated from the heavy impurities at the bottom, and 
passed into a tank in which it is steeped for a long time 
in a 2 per cent, solution of sodium sulphide or sulphate, 
milk of lime or alkali at the ordinary temperature. The 
mass is then steeped in a dilute solution of any convenient 
acid. In order to facilitate the action of the chemicals, 
the mass is frequently subjected to compression by means 
of rollers or stamps during the treatment, and the peculiar 
method of agitation, .which consists in drawing the fibre 
through the liquor by means of long teeth or spikes set on 
a frame with a rising and falling as well as a forward 
motion, also contributes to the same end.—J. F. B. 

Viscose; Manufacture of Alkaline Solutions of — ■ 
YV. P. Thompson, London. From Vereinigte Kunst- 
seidefabr. Act.-Gcs., Frankfort-on-Main. Eng. Pat. 17,502, 
Aug. 8, 1902. 

See Fr. Pat. 323,473 of 1902 ; this Journal, 1908, 508. 

—T. F. B. 

French Patents. 

BYisie Paper; Process for Preparation and Cleansing 

of -, and Production of Paper Pulp therefrom. 

Knopf Patent Paper Pulp Synd. Fr. Pat. 825,469, 
Sept. 16, 1902. 

See Eng. Pat. 13,269 of 1902 ; this Journal, 1903,646. 

—J. F. B. 

Celluloid of Reduced Inflammability ; Preparation of —. 

N. L. Pillion. Fr. Pat. 325,336, Oct. 16, 1902. 
Celluloid of considerably reduced inflammability is pre¬ 
pared by incorporating silica with the plastic mass. This is 
effected by adding to tbe celluloid solvent any convenient 
proportion of an ethereal derivative of silicic acid, such as 
amyl silicate or methyl silicate; in the case of a solid 
silicic ester such as ethyl disilicate, the substance is 
preferably added to the celluloid in the state of a solution 
in on appropriate solvent.— J, F. B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. . 

Terpencs and Essential Oils. O, Wallacb. Amjalen, 

’ ; 1903, 327 , [sfj; lifs-Mw., 7. 

A sicot ofpulegenic acid and its derivatives.—J. T. D« 
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Tuberose Flower*} Essential Oil of ——, and it* 
Development during Enfl enrage. A. Haste. Ber., 1903, 
36, C 7 3» 1449—1470. 

The perfume of tuberose flowers, like that of jasmine, is 
extracted on the industrial scale by the process of enfleurage. 
The flowers are spread upon glass plates covered with tat 
and allowed to remain for three days, the fat being 
saturated after 30—36 of such treatments. The author 
has studied comparatively the essential oil extracted from j 
the fresh flowers and that obtained from the enfleurago I 
pomade. Distillation of the fresh flowers caused profound i 
modification of the oil and yielded a product of objection- 1 
able odour. The fresh flowers were therefore extracted 
with light petroleum spirit, by which means 56 grms. of 
essential oil were obtained from 1,000 kilos, of flowers. 
The exhausted flowers, when distilled with steam, yielded 
a further 10 grms. of oil, so that it may be concluded that 
tuberose flowers contain when freshly plucked about 
0-0066 per cent, of essential tuberose oil. The process of 
enfleurago on the industrial scale was then studied, the 
essential oil being extracted from the pomade so prepared ; 
in this way 1,000 kilos, of flowers yielded 801 grms. of 
essential oil, which the author terms, for the Bake of 
-distinction, tuberose-JIower oil. 

An examination of the two oils showed that they 
consisted mainly of esters of the aromatic series. Doth 
oils contained methyl anthranilate, benzyl alcohol, both 
free and combined, aud esters of benzoic acid; benzyl 
benzoate was present in considerable quantities. The 
tuberose-flower oil contained methyl salicylate, which was 
not present in the tuberose oil. 

The tuberose cd contained only 1-13 per cent, of methyl 
anthrandate, whilst the tuberose-flower oil contained about 
5 per cent, of that ester, corresponding to an increase of 
about 56 times the original quantity.—J. I*'. II. 

Lemongrass Oil; Adulterated -. K. J. Parry. 

Chem. and Druggist, 1903, 02, [1215], 768. 

The author recently examined a sample of lemongrass oil, 
which, except thut it had a low specific gravity, complied 
satisfactorily with the ordinary tests. The following 
figures were obtained:—Sp. gr., 0-893; optical rotation, 

— 1° 50'; citral (apparent), 76 per cent. The oil was 
completely soluble in 3 vols. of 70 per cent, alcohol. On 
•distilling the oil under reduced pressure, however, liquid 
commenced to come over at a very low temperature. Ily 
distilling 50 c.e. of the oil at ordinary pressure, 5-5 c.c. 
were obtained below 68° C., and examination of this 
distillate showed that tbp oil was adulterated with acetone. 

—A. S. 

Crgogcnin ; Distinctive Reaction for -. Mauseau. 

XXIII., page 712. 

Catitharides ; Determination of Cantharidin in -. 

E. E6ger. XXlll., page 712. 

Cinchona Alkaloids ,- Indicator* for the Volumetric Deter¬ 
mination of -. J. Messner. XXIII., page 712. 

Cod Liver and Sesamh Oils i New Reagent for -. 

Ciupercesco. XXIII., page 711. 

English Patents. 

Acetyl Chloride; Manufacture of——. A. Wohl, 
Charlottenburg. Eng. Pat. 14,032, June 20, 1902. 

See U.S. Pat. 710,648 of 1902 ; this Journal, 1902,1411. 

—T. E. B. 

Eeeential or Fixed Ode or other Fatty Substances i Method 

of Reducing -, info a Dry Powder. G. B. Loeffler, 

Eng. Pat. 1788, Jan. 24, 1903. XII., page 705. 

Salicin; Extraction of -•, from the Sark of the Red 

Osier. D. Criapo, Antwerp. Eng. Pat. «817, March 24, 
1903. 

The bark at the red oaier is digested in a suitable apparatus; 
the juice passing from the last digester is trotted with 
sufficient sine sulphate and babytaTortho separation of the 


* 

tannin, the filtered juice is treated with milk of lime and 
boiled to eliminato or decompose other undesirable matters, 
and is then clarified by sino sulphate. The juice is filtered 
ntf from the calcium sulphate, and tho excess of lime |s 
removed by sodium carbonate. The filtered solution is 
concentrated under vacuum, and the salicin slowly crystal¬ 
lises out after cooling. The crystals may be purified by 
basic lead uoetatc, tlie excess of which is removed by 
sulphuretted hydrogen.—J. K. 11. 

United States Patents. 

Camphidon ,- Manufacture of -,J. Tafel, Wilrzburg, 

Germany, Assignor to (J. E. Boehringcr und Soehne, 
Mannheim, IValdhof. U.S. Pat. 727,02s, May 5, 1908. 

See Eng. Pat. 12,325 of 1901 ; this Journul, 1902. 872. 

—T. E. B. 

t'amphidin, and Method of Preparing same. .1. Tafel, 
Wurzburg, Assignor to C. E. lloehringcr uud Soehne, 
Mannheim. Wntdbof, Germany. U.S. Pa'. 727,026, 
May 5, 1903. 

See Eng. Pat. 12,325 of 1901 ; this Journal, 1902. 872. 

—T. E. B. 

llydroxytaminc ; Art nf Producing -, J. Tafel, Wflrs- 

burg. Assignor to C. F. Boehringcr utid Soehne, Mann¬ 
heim, Wahihof, Germany. U.S. Pat. 727,025, May 5, 
1903. 

See Er. Pat. 313,978 of 1902 ; this Journal, 1902, 1458. 

—T. E. U. 

XXI-PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Enolisii Patent. 

Photographic Film ; Non-Explosive and Non-Inflam¬ 
mable -. S. G. Fry, Liverpool. Eng. Pat. 12,818, 

June 5, 1902. 

Paper is coated with collodion (e g., 5 grs. of pyroxylin in 
1 oz. each of spirit and methyl ether) and allowed to dry. 
This backing is coated with gelatin and hardened by meana 
of formaldehyde. This film is coated with a sensitive 
gelatin emulsion, exposed, aud developed, Ac, The film 
eau be detached from tho support by mechanical means, or 
by tho aid of methylated spirit. If tho film is to be trans¬ 
ferred to glass, opal, &c., the first gelatin coating and the 
hardening are omitted. This process gives a gelatin flint, 
which is non-explosive and non-inflammuble.—T. F. B. 

United States Patent. 

Nitrocellulose Filins or Sheets ; Process of Manufacturing 
——. F. A. Authouy, Hackensack, N.J. U.S. Pat. 
726,614, April 28, 1908. 

Dissolved nitrocellulose is delivered on to a web of fabric, 
which is then wound spirally npou a cylinder, a raised rib 
being formed between adjacent edges to prevent sticking. 

—G. W. McD. 

FitKNcn Patent. 

Photographic Developer; Preparation and Use of a New 

Substance as a -. Soe. Anon, des Plaques et Papieta 

Photographiques A. Lumihre et ses Fils. Fr. Pat. 
325,880, Oct. 11, 1902. 

METim.AMiNo-p-nruiu)XrnK\-zENK combines with hydro 
quinone (quinoi) in molecular proportions of two to one 
to form a definite compound, ot in. pt. 140° O. Satu¬ 
rated solutions of two molecular proportions of metbyl- 
auiino-p-hydroxy benzene and one of quinoi are mixed, and 
100 grms. of unhvdrous sodium sulphate dissolved in evary 
litre of the solution. Tho compound separates after a abort 
time in the form of small white crystals.. 

It is found‘to develop the latent image'’with' sodium 
sulphite alone. Alkali carhouates increase the rapidity, of 
its notion. 

A suitable developer is composed of water, 1,QQ0 grma.; 
anhydrous sodium sulphite, 60 grms.; compound of metbjl- 
aniino-p-bydroxybenzene and quinoi, 7-5 grata,—T, F. B. 
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XXII—EXPLOSIVES, MATCHES. Etc. 

Explosives in Coal Mines Order [April 24, 1903], 

Under above data the following have been added to the 
list of permitted explosives :— 

Hobbinite. —Potassium nitrate (62—05 parts), charcoal 
(17—19J parts), aulphur (1 $—2j parts), copper sulphate 
and ammonium sulphate (13—17 parts), moisture (0— 2{ 
parts). 

Cvronile. —Nitroglycerin (,.'18—40 parts), nitro-cotton 
(1—1J parts), ammouium nitrate (‘20- 28 parts), potassium 
nitrate (3—5 parts), aluminium stearate (II—14 parts), 
rye-flour (8—11 parts), wood-meal (2—1 parts), liquid 
paraffiu (2—1 parts), moisture (0—2l parts). 

Westfalite No. l.—Ammonuun nitrate (94- -9G parts), 
resin (4—0 parts), moisture 0—' part). 

Westfalite No. 2.—Ammonium nitrate (90 — 92 part-), 
potassium nitrate (3—5 parts), resin (4— 0 parts), moisture 
(0—i part).—G. W. Mel). 

Enumsii Patent. 

Explosives of\lhgli Disruptive Force; Manufacture of 

-. K. Kscales, Muuclieu, lias aria. Eng. i’at. 9043:, 

April 1H, 19ti2. . ^ . 

See Fr. I’at. 320,435 ; tit's Journal, 1903, 111. 

-G. W. Mel). 

Safeti/ Explosives or /Hasting Compositions. .T. Wet'cr. 
Krom toe Wi-sil'iilisch-Anhaltisehe Sprengstoff A.-G.. 
Berlin, ling. I’at. 14,585. Juue 30, 1902. 

Thu explosive consists of nitroglycerin (39 parts), liquid 
paraffin (4), ammonium nitrate (25 a), potassium nitrate 
(5), ammonium oxalate (2‘5), aluminium stearate (Id), 
and ryo-flouv (14 parts).—L. W. Mel). 

Phosphorus; Production of -. T. Parker, ling. Pat. 

If,, 062 , July 30, 1902, Ml., page 690. 

Match; Fumigating and Disinfccling ——. I\ Hasting. 
Eng. Pat. 412G, Fel). 25, 1903, Will. C., page 708. 

United States Patents, 

Explosive, and Process for Making same. M. VV. Beardsley. 

Oakland, Gal. li.S. I’at. 727,062, May H, 1903. 
Oxyoen-hkahinu metallic suits lire thoroughly incorpo¬ 
rated with corn-oil (maize-oil), carbon, and sulphur, to form 
the explosive.—G. \V. Mcl). 

[Matches'] Igniting Composition ; and Method of malting 

same -. O. Dicffenbach and A. Sehiif. r, Griesheim, 

Gorraany, Assignors to Chemische Fubrik Griesheim- 
Elektrou. Frankfort, Germouv. U.K. I’at. 727,758, 
May 12, 1903. 

A non i’Pisonoos match composition consisting of phos¬ 
phorus trisulphidc, zinc oxide, potassium chlorate, iron 
oxide, grouud glass, and a solution of glue.—G. \Y r . Mel). 

French Patents. 

Safety Explosives containing Hygroscopic Mixtures; 

Process for Increasing the Stability of -. F. 

Schaehtebeck. Additioo, dated Get. 15, 19U2, to Fr. l’at. 
321,246, May 20, 1902. 

See Eng. Pats. 11,325 and 22,645 of .1902; this Journal, 
1903, 111, 229.—T. F. B. 

Explosive; Method ofManufacture of Niw —, 

C. E,Bichel. Fr. Pat. 325,507, Oct. 21, 1902. 

A glee-gelatin, fortffed by dissolving one part of glue in 
seven parts of glycerin, at an elevated temperature, is used 
wholly or in part in place of collodion cotton, in nitro¬ 
glycerin explosives of the blasting-gelatin type. The pro¬ 
portions given are;—Glue-gelatin (1 part), nitroglycerin 


(3 parts), and also glue-gelatin (3 parts), nitroglycerin 
(92 parts), and oollodion cotton (5 parts),—G. W. McD.l 

XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC—QUALITA Tl VE. 

Sodium Ilydrosulphile [Hyposulphite]'; Reaction of -, 

on Metallic Saltt. O. Brunck. Aunalen, 1903, 327, 
[2], 240—250. 

Copper. —On gradually adding a solution of pure sodium 
hydrosulphite to a solution of copper sulphate, a reddish- 
yellow precipitate forms, quickly becoming red - brown. 
This precipitate contains no copper hydride, but consists of 
metallic copper, with small quantities of cupric sulphide. 
If the copper sulphate be added to the sodium hyposulphite, 
the red-brown precipitate formed changes through brownish- 
green to black, and then consists chiefly of copper sulphide 
(CuSO, + Na 2 S 2 0 4 as Cu + NaaSO* +■ 2S0 2 , and Cu + 
= CuS + NiLjS^Oj + Na 2 S0 3 ). Cupric chloride 
is reduced by hydrosulphito to cuprous chloride, and by 
excess to metallic copper; here also there is no formation 
of copper hydride. Cuprammonium solutions are first 
decolorised by bydrosulphite, then slowly reduced by excess 
to the metallic state. The bydrosulphurous acid is always 
oxidised to sulphurous, never directly to sulphuric acid. 
The precipitation of copper Is quantitative, in neutral or acid 
solutions, and the precipitate is very compact, so that 
considerable quantities can be collected and washed on 
a small filter. It cannot be weighed direct, owing to the 
presence of sulphur; but may either be converted into 
cuprous sulphide or dissolved and deposited electrolytically. 
It is completely separated by this precipitation from iron, 
zinc, nickel, and cobalt. 

>Silver .~Sodium hydrosulphite throws down black-grey 
metallic silver from solutions of silver salts. The pre¬ 
cipitation is complete even from solutions containing free 
nitric acid, but the precipitate always contains sulphur. As 
an analytical process it presents no advantage over other 
methods. 

Gold. —Very dilute gold solutions are coloured purple- 
red by sodium bydrosulphite, hut remain clear ; excess 
causes precipitation of the me till, which occurs at once in 
stronger solutions. The coloration cun be used as a quali¬ 
tative test for gold, but the qualitative separation is not 
advantageously carried out by this method. 

Zinc. —Zinc bydrosulphite, and the double Fait of zina 
and sodium, are soluble in water; but if a solution of a 
zinc salt be heated with excess of sodium bydrosulphite, the 
ziuc is precipitated as sulphide (ZnS 2 0 4 + 2Na 2 S 2 0 4 — 
ZnS + 2Na 2 S a 0 5 + SO,). The precipitation is, however, 
incomplete. 

Cadmium .—Neutral solutions of cadmium salts give with 
sodium hydrosulphite a white crystalline precipitate of 
aCdS 2 () 4 .Na^S 2 0 4 . By the action of heat or of dilute 
acids this is decomposed, and cadmium sulphide is 
separated. If the cadmium salt solution be acidified to 
begin with, the sulphide comes down at once. (CdS0 4 + 
3Na 2 S 2 0 4 - CdS + Na 2 SO, + 2Na 2 S 2 <) 6 + SO £ .) The pre¬ 
cipitation is complete, but the precipitate is difficult to 
filter, and precipitation by hydrogen sulphide is therefore 
to be preferred, except where cadmium and zinc are to be 
separated, for no zinc is carried down with the cadmium 
when sodium hydrosulphite is the precipitant. 

Mercury. — Metallic mercury is thrown down from 
mercury salts ; in the case of the chloride, the first portions, 
if shaken with the liquid, react to form calomel, which, 
however, is again reduced to metal by further addition of 
hydrosulphite. Excess of bydrosulphite readily converts tbe 
mercury into sulphide. The precipitation of metal is com¬ 
plete, and may be used to separate mercury from metals 
not precipitated by hydrosulphite. 

Independently of the author, J. Moy r er has just published 
some work (see this Journal, 1903, 492) on hydrosulphites. 
Though in the main he has proceeded on different lines 
from the author, yet he has confirmed the author’s con¬ 
clusion that copper hydride is not formed by the reaction of 
hydrosulphitcs on copper salts.—J. T. D, 
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I NO RGA NIC—QUANTITA Tl VE. 

Carbon Dioxide; Volumetric Determination of -, by 

Preeeure or Liquid Measurement. A. Wolil. Ber., 
1903,36, [7], 1412—1417. (See also this Journal, 5902, 
1412—1413.) 

Tub determination is carried out as follows : —A flask A of 
100—120 c.c. capacity serves for the evolution of the carbon 
dioxide, and is provided with a rubber stopper, through 
which passes a piece of capillary glass tubing, fitted with a 
piece of rubber tubing and a pinch-cock. After introducing 
the substance or solution to he analysed, the flask is 
evacuated as far as possible with the filter pump, the 
pressure being immaterial. 

Decomposition is effected by 5—10 c.c. of 5 per cent, 
hydrochloric acid solution, introduced through a funnel 
attached to the rublier tubing. The funnel is removed, 
and the upper end of the rubber tubing closed with the 
fingers, and the pinch-cock opened ; this is then again 
closed and air allowed to fill the upper part of the 
tubing. These manipulations arc repeated once or twice, 
and by this means the liquid in the capillary glass tube 
is completely drawn into the flask, without admitting 
appreciable quantities of air. 

The flask A is then connected to a small washing bottle 
of 8—lt> c.c. capacity, which is filled afresh for each 
determination to two-thirds of its height with concentrated 
sulphuric acid; and this is connected with the flask 11. 

which is [irovided with a 
glass tap, and has been 
previously evacuated with 
the pump, the pressure 
in it being immaterial. 
If the carbon dioxide 
determination is to bo 
made from pressuro 
measurements (this 
Journal, 1902, 11111), 

the volume of the flask 
J! up to the bore of the 
glass tap must bo known ; 
it is conveniently made 
100 c.c. If the deter¬ 
mination is made from 
liquid measurements 
(lor. rit. 1118) any flask 
will do. 

Equilibrium is first 
established between the 
evacuated flask 11 and 

the contents of the washing-bottle, by gradually opening j 
the glass tap (provided with capillary notches as before 
described), and then closing it. Equilibrium is then j 
established between the flask A and the washing- I 
bottle, by very gently opening the pinch-cock, which i 
is finally left quite open. The glass tap is then again | 
slightly opened, and the gas sucked from A through the 
washing-bottle into B, at a suitable speed, without carrying 
any sulphuric acid over. The glass tap is at last fully 
opened, and the liquid in A slowly heated to boiling. When 
the inlet tube of the washing bottle has become hot, the 
liquid in A is kept boiling for another one or two minutes, 
the steam being absorbed by the concentrated sulphuric 
acid with a loud rattling noise. The sulphuric acid becomes 
hot, but should not be allowed to boil; if this precaution 
be observed, not a trace of hydrochloric acid passes over. 

When the gas bubbles are completely absorbed by the 
concentrated sulphuric acid, the heating is stopped, and the 
.pinch-cock immediately closed, the sulphuric acid of course 
rising in the connecting tube. The flask A is now removed 
from below the pinch-cock, the glass tap of B closed, and 
the sulphuric acid driven back by cautiously opening the 
ptnch-cock, equilibrium being thus established between the 
washing bottle and the atmosphere. The glass tap is then 
again cautiously opened, when the inrushiug air drives the 
carbon dioxide completely into B. The glass tap is then 
closed, the flask B detached from the washing-bottle, 
immersed in water, and the contents brought to atmospheric 



J pressure by momentarily opening the tap. The carbon 
, dioxide is then determined by the methods previously 
| described (loc. eit.). —L, K. (}. 

Volumetric Gas Analysis by Means of Flasks. A. Wohl. 
j Her., 1903, 36, [7], 1417—1422. (See also preceding 
abstract, and this Journal, 1902, 1412, 1413.) 

The author applies his method of gas analysis to the deter¬ 
mination of ammonia by means of hrominated caustic soda 
solution, and to the determination of carbon dioxide in solid 
carbonates. (The hrominated soda is prepared by mixing 
2, r )0 c.c. of caustic soda solution of »p. gr. 1-33, 1 litre of 
water, and 2o c.c. of bromine.) Details of the manipula¬ 
tions, and of the quantity to be weighed out, so that each 
I centimetre of difference of pressuro found corresponds to 
1 per cent, of the constituent determined, are given, 
j —lo If. G. 

; Persulphate*; Quantitative Separations by Means of -, 

| in Acid Solutions. M. Dittrich and C. Hnssel. Ber., 

! 1903, 36, [7j, 1421—1427. (See also this Journal, 

I 1902, lilt; and 1903, 230). 

, Separation of Manganese Jr.an Cadmium. —The solution 
, is treated in exactly the same way as described for tlie 
I separation of manganese and calcium (tor. eit., 100—500 c.c. 

: ot solution beiug treated with 3 e.e. of concentrated nitric 
acid, aud about 20 c.c. oi a 10 per cent, solution of ainmo- 
! mum persulphate). The first wash witter is acidified with 
i nitric acid to remove traces of cadmium. The precipitate 
| was qualitatively tested, and found free from cadmium ; 

! the latter beiug precipitated from the filtrate as sulphide, 
j and determined us sulphate. 

Separation of Maityanese and Copper. — In dilute nitrio 
acid solution the separation is complete, the precipitated 
manganese being first washed witii u 2 per cent, nitric acid 
solution, and then with hot water. The manganese was 
J determined as Mn 3 0„ and the copper as Cu 3 S, 

| Separation of Manganese and Nichel. —The separation 
! is complete in nitric acid solution.—1,, if. G. 

Antimony; .1 Study of the Quantitative Determination 

i °J- -■ D. A. font/. School of Mines Quarlcrlv, 

1903, 24, [2], 135—1 14. 

The author's experiments indicated that a separation of 
j antimony and tin cannot he effected by distillation from 
( a hydrochloric add solution. In the course of the experi¬ 
ments it was noted that stannous chloride in hydrocblorio 
add solution is entirely non-volatile up to a temperature of 
150° C. Antimony oxidised by nitric acid or by potassium 
chlorate is also non-volatile at. the boiling point of aqueous 
hydrochloric acid, probably owing to the formation of 
antimouic acid.—A. S. 

Ammonium Nitro- Molybdate Reagent for the Determination 

°f Phosphoric Acid ; Preparation of -. A Mcrcier. 

Bull, de i’Assoc. Beige Acs China.; througli Ann. do 
Chim. analyt., 1903,8, [5], 185. 

Oxr. hundred grms. of commercial molybdic acid are 
treated with 141 c.c. of a 10 per cent, solution of ammonia 
(sp. gr. 0-9593). The volume of the solutiou is then made 
up to 500 c.c. witii distilled water, filtered, ami gently 
poured into a litre of nitric acid (sp. gr. 1-20). The nitrio 
acid must not be poured into the ammonium solution. 
After allowing the mixture to stand for a few days, it is 
filtered.— J.O. B. 

ORGANIC—QUA LITA TIVE. 

Sesame and Cod-I.iver Oils ; A New Reagent for — 
Ciuperccsco. Bull. Assoc. 1’harm. de iiouman. ; through 
Bepertoire de 1’harm., 1903, 15, [5 ], 219. 

Nine c.c. of water and 25 c.c. of sulphuric acid, sp. gr. 1-84, 
are mixed; 4 c.c. of sesame oil, and 3 c.c. of nitric acid, 
sp. gr., 1 - 37, are added to 8 c.c. of the acid mixture, and 
the whole is well shaken for three seconds; the emulsion 
assumes a grass-green colour, which persists for one minute. 
Olive oil, under similar conditions, gives no colour reaction} 
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cotton-seed oil a yellowish brown colour. The presence of 
5. per cent, of sesame oil may be detected in other oils by 
this test. 

Cod-liver oil, when treated in a similar manner, gives a 
oherry-red to violet tint, at the zone of contact, and on 
violent agitation the mixture acquires a cherry-red colour. 
Ultimately the oily layer becomes yellow, the acid liquid 
qolourlest, No other animal oil, it is said, gives this reaction. 

—J. O. B. 

Cryogenin [m - Renzamino ■ semienrbazide) ; Distinctive 

Reaction for -. Manscau. Hull. Soc. Pharm. de 

Bordeaux, 1903, [3] j through ltiipertoire de Pharm., 
1903,15, [5], 212. 

A particle of cryogenin (m-benzamino-semicarbazide) 
when heated in a test-tube with 1 or 2 c.e. of hydrogen 
peroxide solution, gives a marigold-yellow colour, which 
changes to reddish orange or even to red according to the 
quantity of cryogenin present. Although cryogenin is but 
sparingly soluble in water, the reaction is sufficiently 
delicate to give the colour with its aqueous solutions. 

—J. 0. B. 

ORGANl C— QUANT ITA TI VE. 

Glycerin; Action of Alkalis on — . Application of the 
Reaction to the Determination of Glycerin. A. Huisine. 
Comptes rend., 1903,136, [18], 1082-1083. 

When glycerin is heated with potash-lime, hydrogen is 
given off i but the reaction, aud consequently the yield of 
hydrogen from a given amount of glycerin varies with the 
temperature. Between 220'’ and 230’ C., the reaction is 
that described long ago by Dumas— 

CHjOH.CHOH.CH3)11 + 21COH «. 

ClIjCO.K + 1ICO..K + HjO + 2 H.„ 

Between 250° and 280° C. the results correspond with— 

2C 3 H,0, + 4KOH - 
2(C1IjCO,K) + CjO.,Kj + 2HjO + 511 2 . 

The reaction may be looked on as proceeding according to 
the tlrst equation, With subsequent decomposition of the 
potassium formate produced. Between 280" and 320" C-, 
the equation is— 

2C 3 H 9 0j + 6KOH = 

2(CH 3 C0 3 K) + 2CO s K.. + 2HjO + OH, 

a result which may be looked on as arising simply from 
the reaction of the oxalate produced in the second equation 
upon more hydroxide. By keeping the temperature of the 
mixture of giycerin aud alkali at 320’ C. for an hour, aud 
measuring the volume of hydrogen evolved, we have an 
accurate method for the determination of glycerin. 
i —J. T. D. 

Cinchona . Alkaloids; Indicators for the Volumetric 

Determination of the -. J. Messncr. . Zeits. angow. 

Chem., 1903,16, [19], 444—150, and [20] 468—477. 
^VlTH a view of finding some indicator which is more 
satisfactory than htematoxylin for the titration of the 
cinchona alkaloids, the author has made experiments with a 
large number of indicators. The only indicator which 
was ■ found to be really suitable for the purpose is 
laemoid, prepared by the purification of the commercial 
article in the following manner :—10 gnus, of ordinary 
laemoid are powdered and heated on the water bath with 
1 litre of water for 3 hours; the blue solution is cooled, 
filtered, and extracted with ether. On evaporution of the 
rad ethereal solution, about 4 grms. of purified laemoid 
are-obtained. la this state it it sparingly soluble in water 
and in ether, but readily soluble in alcohol; all these 
solutions have a red colour, but are so extremely sensitive 
to bases that they re^ly turn blue by the absorption of 
alkali from the glass vessels. Laemoid is relatively non¬ 
sensitive to acids, and consequently quinine and other bases 
can be accurately determined in presence of weak acids, such 
a» acetic acid or tannic acid. la a similar mincer Ppirrier'e 
flit G4B m strong)^ alcoholic solutions is non-sensitive to 


weak bases and extremely sensitive to weak acids; solutions 
of quinine salts in alcohol behave toward! this indicator as 
acids and can be titrated as such; alooholie solutions of 
standard alkali should be used, and. the presence of 
water avoided. An alkaline alcoholic solution containing 
Poirricr’s Blue is extremely sensitive to exposure to the air, 
from which it readily absorbs carbou dioxide, which behaves 
as an acid, aud oxygen which bleaches the colouring matter; 
titrations must therefore be performed iu a well-stoppered 
bottle. Accurate titrations have been obtained with quinine 
acetate and oxalate, but the tannate gives misleading colora¬ 
tions with Poirrier’s Blue. The applicability of laemoid 
for bases, and Poirrier’s Blue for acids, is also available 
for ammonium acetate, and probably for salts of other bases 
and alkaloids. 

The method of titration in presence of laemoid in 
alcoholic solutions yielded equally accurate results with 
the four cinchona alkaloids, quinine, quinidine, ciuchonidine, 
and cinchonine in the pure state. For the extraction of 
the bases from aqueous solutions prior to titration, the 
author recommends a mixture of ether with 5 per cent, by 
volume of alcohol, which has a solvent power towards 
cinchonine three times as powerful as pure ether. The 
process is as follows:—In a glass-stoppered bottle of 
175—200c.c. capacity, 1 grm. of bark extract is dissolved 
ia 10 c.c. of water and 5 c.c. of absolute alcohol j 95 c.c. of 
ether and 10 c.c. of sodium carbonate solution (1:3) are 
added, and the mixture is shaken vigorously for 1 or 2 
minutcB and then left at rest for half an hour; 50 c.c. of the 
ethereal extract are then placed in a fiask of at least 100 e.c. 
capacity, and the ether is distilled off, so that there remain 
ubout 2 c.c. of alcoholic solution, evaporution to dryness 
being avoided; 40—50 e.c. of alcohol are then added, and 
a little purified laemoid, and the solution is titrated with 
deeinormal hydrochloric acid to a red tint; the number of 
c.c. of acid multiplied by 6'18 (mean factor) gives the 
percentage of bases in the bark extract. 

Identification of the Cinchona Rases. —Aqueous 
soiulions of normal sulphates or hydrochlorides of those 
bases behave differently when treated drop by drop with a 
5 per cent, solution of disodium phosphate : — l grm. of the 
salt having been dissolved in 100 c.c. of water, 3 or 4 drops 
of the reagent are added to 10 c.c. of the solution. If a 
permanent precipitate he formed immediately er almost 
immediately, the huso is cinchonine; if no change he 
produced cinchonidine is indicated; if each drop of the 
reagent produces a cloudiness which disappears on agitation, 
quinine or quinidine is present. Id the last case, 1 drop of 
25 per cent, hydrochloric acid is added to the remaining 
90 c.e. of the alkaloid solution ; to 10 c.c. of the acidified 
solution are added 10 c.c. of the phosphate reagent. If the 
mixture remain clear, the base ib quinidine; if an immediate 
precipitate of crystals occur, the base is quinine. If excess 
of a 5 per cent, solution of monosodium phosphate be added 
to a 1 per cent, solution of neutral cinchona salt, a 
separation of quinine phosphate occurs almost immediately, 

. whilst salts of the other bases show no reaction.—J. O. B. 

Cantharides; Determination of Cantharidin tie-. E. 

Leger, J. Pharm. Chiin., 1903, 17, [10], 457—461. 

Twenty-five grms. of powdered cantbarides are introduced 
into a wide-mouthed fiask, with 125 c.c. of benzene, and 
: 2 c.c. of hydrochloric acid. The flask is then corked and 
maintained for three hours at a temperature of 60—65° G. 
with occasional agitation. It is next allowed to cool, when 
the contents are transferred to a percolation tube, the lower 
end of which is plugged with ft pad of cotton moistened 
with bensene. When percolation ceases, the liquid obtained, 
is set aside, a fresh receiver placed under the percolator, 
and extraction continued with fresh benzene until the> 
powder is exhausted. The solvent is then distilled off 
from the two benzene percolates in a tared fiask, the second 
Or ■ weaker extract being distilled first, afterwards the 
. liquid first obtained. The final traces of benzene are 
removed by plunging the flask up to the neck in the water 
bath, and blowing air into it. After cooling, the green 
residual oil is taken up .with 10 c.e. of light petroleum 
spirit (b. pt. below 50>° 0.). The flask having bean corked, 
is set aside for 12 hours; the liquid is then decanted on to 
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• tared 1 cm. filter, previously moistened with benzene, care 
being taken that no crystals of cantbaridin are poured upon 
it; tbeee are washed in the flask with 24 c.c. of light 
petroleum spirit employed in four portions, each washing 
being carefully decanted on to the filter, leaving the orystuls 
in the flask. After exposure to the air for a few minutes, 
the filter and flask, the latter placed in an iuclincd position, 
to facilitate the egress of the petroleum vapour, arc dried ; 
in an oven at 60—65° C. ior one hour, when the csntharidin j 
is weighed. The amount obtained from cantbandes fit for i 
medicinal use should not be less than 0-4 per cent. The 
prescribed time for drying should not be exceeded, since it ! 
is found that cantharidin is slightly, but sensibly, volatile at 
«0—63“ C.—J. O. B. 

XXIY.—SCIENTIFIC & TECHNICAL NOTES, j 

Light; Chemical Dynamics and Statics under the Action 
of — ■ [Carbonyl Chloride']. M. Wihlerman. Hoy. 

Soc., Phil. Trans., 1902, 199, 337—397 ; Koy. Soc. Proc., 
1902, 70, 66—74. 

Tub author studied the reaction CO + Ci 2 = COC1,, using 
pure gases which had been very carefully prepared, in 
order to exclude the important effects of truces of air and 
moisture. An acetylene light was used, special arrange¬ 
ments being provided for keeping it constant in intensity 
and composition. The results obtained show that the 
velocity of formation of carbonyl chloride is directly pro¬ 
portional to the product of the reacting musses at any given 
moment. The results of further experiments in cases where 
one of the opposite reactions goes on only in the light, and 
the other in the light and the dark, confirm the view that 
chemical equilibrium in homogeneous systems follows the 
laws of mass action, whether the reactions take place under 
the influence of light or in tile dark.—A. S. 

Arsenious Acid; Contributions to a Knowledge of -. 

J. V. Lawidzki. Her. 1903, 36, [7], 1427—1536. 

Thk views as to the constitution of arsenious acid in 
aqueous solution differ considerably. It has been assumed 
by Walden and Ostwald to lie 1 I„As_0,. Conductivity 
experiments indicated as formula either HAsO, or As(OH) a . 

The author concludes that (1) arsenious acid contains only 
one atom of arsenic in the molecule ; (2 and 4) it acts in 
aqueous solution as a weak acid, and as a weak base; 
(3) that it is approximately as strong as boric acid 
its dissociation constant being k = 21 • 10 u .—L. F. G. 

Colloidal Copper Acetylide ; Note on -. F. Kfispert. 

Zeits. auorg. Chem., 1903, 34,133; Chem.-Zcit., 1903 , 
27, [37], liep. 107. 

On adding a small quantity of ammoniacal cuprous chloride 
to an aqueous solution of purified acetylene, the solution 
turns deep-red and remains transparent. Colloidal copper 
acetylide is probably formed, since the solution can be kept 
for some time. If the solution be filtered, it becomes 
colourless. Silicate of soda, which, according to the author, 
usually acts ns a preservative in the preparation of colloidal 
gold and silver, proved inoperative in this case. But a 
8*2 per cent, solution of gelatin gave bright-red solutions, 
which could be filtered and were perfectly stable. Pure 
red solutions are obtained if oxidation is prevented, by the 
addition of hydroxylamine sulphate. The setting of the 
gelatin solution, and repeated melting, did not affect the 
colloidal state of the copper acetylide. In time, the mass 
turns brown, without depositing any solid particles. The 
dried jelly is not explosive. —L. F. G. 

Carbon Bisulphide Poisoning; Contributions to the Know¬ 
ledge of -. H. G. Haupt. Arch. Interuat. Pharm. 

et Th6rap„ 1903, 11, 159, Chem.-Zeit., 1903, 27, [37], 
Rep. 115. 

Cxrbon bisulphide decomposes tho 'blood, an aqueous 
solution containing 0-5—8 parts per 1,000 dissolves 
haemoglobin, producing oxyhsemcglobin, and a precipitate 
or unknown composition. To study, its effect on animals, 
subcutaneous injections of a solution in olive oil were made. 


With frogs, for whom l '25—3-7 o.o. per 1 kilo, body weight 
was a fatal dose, no effect was produced on the blood, except 
the darkening of tho liver blood. Mammals showed signs of 
death by asphyxiatiou. Various organs, such as the gall, 
intestines, lungs, were affected, the liver most of all. 
Absorption of carbon bisulphide by the blood takes plfece 
in the lymph glands and in the veius.—L. F. G. 

Aluminium Chloride; Compounds of —, functioning as 

Ferments. G. Gustavsun. Comptes rciul., 1903, 136, 

[18], 1065—1067. 

Til k author lias nlroady described the compounds A1 S CI # C,H 1# 
and Abllr„O s ll ls , resulting from the reaction of aluminium 
chloride or bromide on ethyl chloride or bromide (see J. 
Churn. Soc., ] 880, Abstracts, 999). These substancos, shaken 
with excess of benzene or toluene, form a lower layer of 
liquid, not miscible with tho excess of hydrooarbon, and 
having the formula Al a Cl,(’ B II,, . 0C„U 6 (or analogues). 
By heating under reduced pressure, or even by shaking 
with petroleum spirit, these substances dissociate iuto 
hydrocarbon and AI 5 C1 6 C B H I6 . The most important property 
of these compounds, Al 3 ( !I|A,H„ and its analogues, is, 
however, that with alkyl halides they yield at once hydracld 
gas and alkyl-substituted benzenes. The substance 
AIjC!I 6 C b 1I| 8 is readily isolated from the products and made 
to react again on hydrocarbon and then on alkyl halide, 
thus behaving like an inorganic ferment. 

In Friedel and Crafts’ reaction, a lower layer of liquid 
always forms, immiscible with the upper layer; and the 
author bus found that this lower layer contains compounds 
similar to those described above, Al,01,0,H a (0 a Hj), for 
example, which similarly behave like ferments, attaching to 
themselves the hydrocarbon, causing it to react on the 
alkyl halide, and being continuously regenerated as the 
reactions proceed. Thus a very small quantity of the 
“ ferment” will bring about tho reaction of large quantities 
of hydrocarbon and halide, the speed of the reaction 
increasing, however, with the proportion of “ferment” 
present. Though the additional hydrocarbon which these 
“ ferments ” take lip is easily separated by mere shaking 
with petroleum spirit, the hydrocarbou in the so-called 
“ ferment” itself is strongly held, and is only separated by 
reagents, such as water, which will decompose aluminium 
chloride itself.—.1. T. 1). 

Salol ; Knzymic Hydrolysis of - K. l’ozzi-Escot. 

Comptes rend., 1903,130, [19], 1146—1147. 

Conklicti.no statements having been mado as to the ability 
of the lipolytic enzymes to effect the saponification of the 
esters of phenols as well as that of the esters of aliphatic 
alcohols, the author treated 1 grin, of salol [phenyl salicy¬ 
late] in 20 c.c. of water with 25 grim, of crushed castor oil 
seed from which the fat had been extracted, A little 
thymol was added, the mixture was digested for 48 hours 
at 25° C. and then tested for the presence of salicylic acid. 
The results were either absolutely negative or showed at 
most mere traces of saponification. Control experiments, 
carried out under similar conditions, with ethyl butyrate, 
showed that there was no deficiency in the lipolytic power 
of the seeds; it was also proved that the presence of free 
phenol had no injurious influence on the activity of the 
enzyme. Hence it is concluded that vegetable lipases 
which act very powerfully upon the fatty acid esters of 
alcohols have practically no saponifying action upon 
esterifiod phenols_J. F. 1$. 

Pentoses ; New Bases derived from -. E. Roux:. 

Comptes rend., 1903,136, [18], 1079—1081. 

By the reduction of the oximes of arabinose and xylose by 
the method formerly used for glucose (this Journal, 1901, 
605), two new bases have been obtained, arabmamint, 
CjHhOjNHj, and xylumine, of similar formuja. They seem 
tube respectively amino-I-pentanetetrol - 5, and amino- 

1-pentanetetrol * *-5. The first is a crystalline solid, the 
second a thick syrup. Both arc strongly basic.,, Several 
derivatives are described.—JVT. 1). . , ■. 
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Erythrol; Action of Phosphorous Acid on -. 

P. Carre. Comptei rend., 1903, 138, [18J, 1067—1069. 

Phosphorous acid is a much less energetic dehydrant of 
erythrol than phosphoric acid is. Its first result is the 
formation of erythrophosphorous acid, P(0II),.0C 4 H,0„ 
which then reacts on more phosphorous acid to give the 
compound (OH)j.P.OC,H 8 O j .OI , .(OH) 2 . Prolonged heating 
gives a product which sublimes (Oli).l‘OC 4 lJ 0 O. This 
compound is decomposed by water forming (OH) > .POC 4 H;Oj, 
the acid phosphorous ester of erythreue. This last body, 
aud erythrophosphorous acid, are as yet only known in 
their salts. (Compare this Journal, 19o;t, 322).—J. T. I). 

Fermenti; Notes on Recent Work on Vegetable -. W. 

G. Freeman, YVent India Hull., 1903, 4, [1], 22—28. 

Diastase. —The functions of diastatic enzymes in tho 
germination of seeds and in the translocation of the starch 
elaborated by the green organs of plants are described. 

Proteid-splitting Ferments. —Of the vegetable proteolytic 
enzymes three have received special attention owing to 
their exceptional development. Tho milky juice of the 
pupaw tree ( Carica papaya') has long been known to bring 
about the digestion of meat fibrin, albumin, &c., a property 
which is due to the presence of tho proteolytic enzyme | 
papain. Vines is of opinion that the enzyme of the papaw 
tree is closely allied to the trypsin of animals, but Mendel 
considers that it belongs to a class distinct from both 
pepsin and trypsin. The papaw fruit is employed in 
medicine to assist digestion, and a small industry for tho 
preparation of crude papain by collecting and drying the 
juice is established at Montserrat. The acid juice of the 
pineapple also contains a proteolytic enzyme termed 
bromelin, which can be isolated by saturating the juice with 
aalt. This enzyme has been studied by Reynolds Green ; 
it is most active at a temperature of W C. Unfortunately 
the heat employed in tinning the fruit probably destroys its 
digestive properties in the preseived state. The pitcher 
plants ( Nepenthes ) arc a well-known class of insectivorous 
plants, which carry pitchers at the ends of their leaves, in 
which insects are caught and digested. Vines has come to 
the conclusion that the plant actually excretes into the 
pitchers a proteolytic enzyme, nepenthm. lie states that the 
three enzymes papain, bromelin, aud nepenthin have 
essentially the same proteolytic action, which is similar to 
that of trypsin. Nepenthin differs from the others in being 
active only in an acid medium, in which respect it resembles 
animal pepsin; there is as yet some uncertainty as to 
whether pepsin actually occurs in plants. More recently j 
Vines has demonstrated that a proteolytic enzyme of a j 
tfyptie nature is very widely distributed in plants, the 
function of which is analogous to that of the diastase of 
translocation, digesting and facilitating the distribution of 
the proteids elaborated in the organs. 

Oxydases. — Reference is made to the researches of 
Yoshida on laccase, the oxidising enzyme of tho Japanese 
lac tree (Ithus vemicifera), the milky juice of which turns , 
black on exposure to the air. The subsequent work of 
Bertrand (this Journal, 1891, 1071) on laccase and on the 
probable functiou of manganese in its action (this Journal, 
1897, 626 and 691) is also mentioned. 

Ferments of Tobacco. — A resume of the work of Iioew 
(this Journal, 1899, 1 Ifil) on the various enzymes, which 
take part in the process of curing tobacco, is given, also a 
reference to his paper on catalase (this Journal, 1901, 598). 

—J. F. B. 

Optically Active Substances; Influence, of Double Linking 

of Carbon on the Rotatory Poiccr of ——. H. liupe. 

Annalen, 1903, 327, [2], 157—200.—J. T. 1). 

national physical laboratory. 

Report op the Executive Committee from 

January 1, 1902, to December 31, 1902, submitted 
TO THE (IENERAWCoaUO AT THF.Itt MEETING 

on March 20, 1903. 

After a. reference to the opening of the laboratory (see 
this Journal, 1902, 430—433), a tabular statement of the j 


work done at Bushy House from March 31 to December 31, 
1902, is given. 

The equipment is in various ways being extended, and it 
will be possible shortly to undertake a number of testa 
similar to many which have hitherto had to be declined. 

With regard to the research work, some progress has 
been made on each of the experiments mentioned in the 
Statement of Work presented a year ago to the General 
Board. 

For the alloys research, the Metallurgical Laboratory 
has been equipped, and most of the apparatus is now 
working. 

The committee is indebted to Mr. George Beilby for the 
gift of a complete resistance pyrometer, as used by the 
late Sir Wm. Roberts-Austen and J)r. Stausfield at the 
Mint. 

In connection with an investigation of certain nickel 
steel alloys, a machine designed by Dr. Stauton for testing 
the effect of repeated stress is under construction in the 
Engineering Laboratory. Dr. Stanton has made some 
progress with his wind-pressure experiments. Funds for 
these last two experiments have been granted by tho 
Government Grant Committee. 

In the Thermometry Division, Dr. Darker lias made a 
series of preliminary comparisons up to temperatures of 
about 1,000’ C. between the constant volume nitrogen 
thermometer and 6ome standard platinum thermometers, 
lie has also constructed a set of six standard platinum 
thermometers for the British Association. A number of 
tests of both high- and low-range thermometers have been 
made, and one interesting inquiry related to the specific 
heat of iron at temperatures up to 900 ’ C. 

iu tho Electricity Division standard air-condensers are 
now installed, and their capacities have been redetermined 
by Mr. Campbell. 

Mr. Smith has made an inter-comparison of the resistance 
coils of the British Association and some stanlards certified 
by the Keichsausuit, Berlin; he has also made good 
progress with the construction of a number of mercury 
standards ot resistance. 

In the Metrology Division Mr. Keeling has determined a 
number of co efficients of expansion. 

During the year work has been continued in the Observa¬ 
tory Department, and a number of details of interest will 
bo found in the report of the Superintendent to the Director. 


Statement of Work for the Year 1903, submitted 
to the General Board at their Meeting on 
March 20, 1903. 


Work at Rushy House. 

The work planned for the year 1902 will in the main 
be continued. Up to the present much of the time of tho 
staff has been occupied in setting up and adjusting 
apparatus. 

Metallurgy Division.—It is proposed to moke a complete 
determination of the mechanical and other properties of a 
scries of (a) medium and (6) high carbon nickel iron 
alloys of the following composition : — 


Carbon. 

Nickel ■ Man - 

>1CKCI j gane.se. 

j Silicon. 1 

[_1 

Iron, 

Medium. | High. Varying amounts • About 
0*15 i 0*9 from 0*25 percent.! 0*7 

j | .to 15*0 „ j 

il i ! 

Small 
| amount. 

L_ 



It is also proposed to determine the electrical and 
magnetic properties of a few low carbon nickel iron alloys 
iu order to investigate the cause of the sudden rise in 
Barrett’s curves (Figs. 2 and 9, “ Proceedings of Institution 
of Electrical Engineers,” 1902). 

Carbon. Nickel, j Manganese. 1 Silicon, i Iron. 


0'15 
015 
O' 15 


10 

20 

30 


i 


About 0'7 ) ttnd j f 

” jjj constant. I ^ ” 
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With regard to iron aluminium and iron silicon alloys, it 
seems desirable to repeat Barrett's work and extend the 
number of alloys experimented -with—varying not only the 
aluminium and silicon contents (0—5 per cent.), but also 
the carbon content (0—0 9 per cent.;. 

Engineering Department. 

The breaking down in the strength properties of materials, 
due to repetition of stress commonly called “ fatigue,” has 
been the subject of careful and laborious experiments by 
Wohler, Bauscliiuger, and others; hut further inquiry seems 
to be necessary, as little is known about this effect on some 
of the special kinds of steel which are now becoming of 
common use in construction. 

Another research in progress is that on wind-pressure. 
Another piece of work to which it is possible some 
attention might usefully be given is connected with the 
shape of the cutting edges of tools. 

It has also been suggested to the Director that further 
experiments on the total heat of steam, both saturated and 
superheated, are required. 

Physics Department. 

Electricity Division. —The research work in this division 
will include some investigations into the conditions of 
hysteresis loss and the non-ageing properties of iron. 

Colonel Crompton has recently urged on the Director the 
immediate necessity of temperature observations to ascertain 
a safe limit for temperature in insulations used in dynamos, 
motors, aud transformers, and also the consideration of 
using alternating test voltages of different frequencies for 
testing the dielectric strength of insulators. These investi¬ 
gations received the approval of the Electricity Sub- 
Committee, aud tho Director hopes to uudertake them. 

Mr. Smith who has charge of the experiments connected 
with the fundamental electrical units, hopes shortly to 
complete and test the mercury resistance standards now in 
hand. When this is done it may be desirable to set up 
additional similar tubes in order to utilise to the best 
advantage the experience already gained. 

On completion of this work a revision of the standards of 
resistance will be possible. 

Manganin resistance coils have been used freely in the 
laboratory ; the results of some investigations recently 
published by Professor Callemlar seems to indicate a kind 
of hysteris effect under changing temperature. No definite 
results in the matter have yet been obtained, but it is 
desirable to investigate the question. 

The iutercomparison (if various types of standard cells 
will be continued specially with a view to preparing a paste 
capable of reproduction at any time. 

Thermometry Division.--- In this division Dr. Darker 
hopes to-carry through his comparison between the platinum 
resistance thermometer and the gas thermometer up to 
1,030 or 1,100° C., and to design platinum thermometers 
for a still higher temperature. 

He will then endeavour to connect our gas scale directly 
with that at the lteichsaustalt (Berlin) by means of the 
thermo-couples studied, through the kindness of President 
Kohlrausch, by Messrs. Uolborn and Day. 

Another task is the comparison of the Kow scale of 
temperature with the hydrogen scale of the Bureau Inter¬ 
national through the intermediary of some standard 
Tonnelot thermometers. 

A knowledge of the change of temperature with pressure 
for sulphur vapour near its boiling point i* needed in 
platinum thermometry; the number now used is very 
uncertain and a redetermination would be a simple matter. 

The construction of some high-range mercury standards 
going up to 550° C. to assist in the test work is also 
required aud is now in hand, while Mr. Hugo is engaged in 
studying the properties of some thermometers suitable for 
high-range work, made out of a new glass manufactured by 
Messrs. Powell and Co. for the purpose. 

Another problem for which as yet no provision has been 
made, but which calls for solution, is the determination of 
the heal of combination, specific heat, and latent heat of 
new fuels such as petrol, gosoliae, &s, 


LITERATURE.—Cl. XXIV. 

Metrology Division. —In the Metrology Division the 
following pieces of work will be undertaken by Mr. 
Keeling ;— 

(1.) Installation of apparatus for tho measurement of 
co-efficients of expansion at high temperatures, and 
determination of this expansion for various substances. 
For this purpose an electrically-heated oven, whioh is 
now being constructed, will he used. 

(2.) Tho ealibratiou of a yard measure for use in the 
standard screw-cutting lathe. 

(3.) The determination of the co-efficient of dilatation for 
case-hardened nickel steel and for tool steel. 

Optics and Photometry Division. —The first work will 
be the establishment of tho Photometric Laboratory, for 
which the equipment is being provided by Sir Wra. 
Preecr. 

In connection with the Optical Society, tho Director 
hopes also to carry' out some investigations into tho 
optical properties and, in particular, the absorption of 
certain kinds of glass ; while he would ho glad, if fuuds 
permit, to modify' the arrangements for the testing of 
photographic and other lenses. 

Observatory Department. 

The testing of apparatus described in the annual report 
of this Department will he continued ; together with the 
various meteorological und magnetic observations so far as 
electric trams permit. 

The superintendent, Dr. Chreo, hopes to be' able to 
reduce a number of the past magnetic observations, full 
details of which are kept. 

As to the testing work, particulars arc contained in the 
test pamphlet for the Observatory Department, the Physics 
Department, and the Engineering Department respectively. 
The scope of this work will lie increasod as opportunity 
offers. 

These pamphlets can be had on application. 

Repost op tub Diiikctoii for this Year eniiino 
Dkokmubr SI, 1902. 

In presenting his first report since the opening of the 
laboratory, the Director has thought it host to give a 
somewhat full account of the equipment of each division. 

The main part of the work for the year has been the 
installation and adjustment of the apparatus. 

In the Engineering Department and in the divisions of 
Thermometry, Metallography, Chemistry (so far us it 
bears on Physical work) and .Metrology of the Physics 
Department, tho equipment is very satisfactory. 

In the Electricity Division the arrangement for tests on 
capacity anil inductance, standards, and for the ordinary 
measurements of current, resistance, and E.M.F, to a high 
degree of accuracy, are complete. 

1'he testing of ordinary meters of all kinds for direct 
current up to 250 amperes and 250 volts can also be 
undertaken. The Director hopes shortly to extend the 
arrangements for this work very considerably, so as to 
admit of a large number of instruments being tested 
simultaneously on a commercial scale. 

The machinery given by Messrs. Siernen Bros, and Co., 
when it is in position, will permit of such work being 
extended to alternate current aod polyphase instruments, 
for which there is considerable demand already; to do this 
satisfactorily, further expenditure on measuring apparatus 
and equipment will be required. 

Apparatus for the determination of permeability curves 
and for the measurement of hysteresis iu iron is in position 
and is working well. 

In the Optics Division very little has been done beyond 
the erection of the Kew photographic lens testing apparatus. 
An assistant to take charge of this division is urgently 
needed. There have been numerous demands for photo* 
metric work, and Sir William Preece’s gift announoed at 
the end of the year will supply the apparatus required. 
The Optical Society have asked for assistance with regard 
to the optical properties of certain glasses, and have voted 
a contribution to the expenditure involved, while other 
friends also have come forward in support of the optical 
work. 
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The Director hopes it may be possible to stsrt this 
division on a satisfactory footing early ia the present- 
year. 

Then follow detailed reports of the various departments. 
In the Klectricity Division of the Physics Department, 
magnetic ageing tests have been made on several samples 
of sheet iron by heating them for several weeks to moderate 
temperatures (60° or 100° C ). In one specimen treated 
thus the hysteresis loss was only slightly increased, whilst 
in others very large increase was observed. 

Magnetic tests, made with a view to finding tho influence 
of previous history upon magnetic properties, showed tho 
naeessity of thorough demagnetization before every test. 

Standard Cells .—There are many points of interest in 
connection with these, even though the cells are not 
sufficiently aged, nor the tests complete, for the data to be 
published. Originally, the intention was to make up a 
number of Clark cells with two different samples of 
mercurous sulphate. The difference in E M.K., however, 
was so great that an investigation was essential. The plan 
adopted was to isolate possible disturbing factors in turn, 
and so determine their contributions to the difference 
observed. The tests proved decisively that one of the 
samples of mercurous sulphate was greatly at fault. The 
behaviour of the faulty cells is still under observation. A 
third sample of the sulphate, prepared in the laboratory by 
Dr. Carpenter, is also being tested, and promises well. 
The chemical treatment of all the samples being similar, 
rather indicates that something more than a chemical test 
should be applied to the sulphate used for standard cells. 
It is hoped eventually to specify the mode of manufacture 
of the substance to be used. 

An investigation of the mercury, zinc, and zinc sulphate 
employed has also been conducted. Kor these special tests, 
different types of cell were made up, with satisfactory 
results. Measurements of the difference—if any—between 
the H and tube form of cells, are iu progress. 

The Weston cells constructed are, so tar, similar in every 
respect, and are very consistent. 

In the Thermometry Division, the chief work of the 
department has been the installation and study of the 
different standards of temperature, and the apparatus 
required for the comparison with those of the various 
kinds of instruments sent for test. In the following list 
will be found the principal pieces of apparatus constructed 
in the laboratory during the year 1902:— 

Two large electric furnaces for the gas thermometer, 
rending up to 1,200" C. 

One large electric furnace for thermo-junction 
comparisons. 

Three smaller electric furnaces for miscellaneous work. 

One large thermometer comparison hath for nitrates of 
potasii and soda, with fittings for inter-epmparison 
of mercury thermometers and for gas-platinum 
comparisons, between 220° and 650° C. 

One oil bath for range 50° to 220” C. 

■ One electrioally-heated comparison hath for observations 
in water. 

Several smaller baths for fixed points and apparatus for 
special ranges. 

Pressure-co-eflieieut apparatus with heating arrangement. 

Teh platinum thermometers. 

Three' thermo-junctions platinum-platinum-iridium and 

' platinuin-platiimm-rhodium. 

One direfct-iending potentiometer for thermo-junction 
comparisons to 20,000 micro-volts. 

One very sensitive low-resistance galvanometer for 
thermal work. 

The gas thermometer presented by Sir Andrew Noble, 
with all its accessories, which had been used at Kew for 
comparisons to 200°. C„ has been re-erected in the position 
made for it, aud comparisons have been made up to 
nearly l,00Q°- C. in an electric furnace with a standard 
platinum, thennosBeter. These experiments are still in 
progress, 

Six now-platinum thermometers, of various patterns have 
been constructed of the wire purchased by tho British 
Association Committee: Tho investigation, of these is still 
In progress 


A potentiometer of original design has been specially 
constructed and calibrated for work of a high accuracy with 
thermo-junctions, and by means of this a few comparisons 
have been made in the electric furnace between one of the' 
platinum-rhodium junctions, standardised by Dr. Holborn' 
at the Keichsanstalt, Berlin, and some other specimens of 
platinum-iridium and platinum-rhodium wire, which will 
serve as working thermometers. 

The liquid-air plant—Hampson liquefier and Brotherhood 
compressor—has been set up and used during the year. 

The original gas-analysis apparatus, presented by Pro¬ 
fessor McLeod, has been repaired and erected in a room, 
which has been specially fitted for it, near the chemical 
laboratory, where also a large Sprengel pump aud accessory 
water-pump have been installed in permanent form. 

The attention of the laboratory having been called to the 
discrepancies between the values obtained by different 
observers for the specific heat of iron at high temperatures, 
some experiments have been made on this question at 
temperatures up to 1,000° C. Two specially pure specimens 
of known composition were used, tho heating was done in 
a small closed electric furnace, and the temperature, when 
steady, measured by a platinum thermometer. The results 
differed materially from the numbers most generally 
accepted—those of I’ionchon. 

It was found, however, that if Pionchon’s temperature- 
scale, which depended on the Violle calorimetric method, 
were revised so as to briug the melting-point of silver as 
obtained by him—907° C.—into accordance wilh more 
modern measurements—962” O.—tile two sets of results 
came into as close agreement as could he expected from 
specimens from different sources. The results of this work 
will shortly he published. 

A number of tests have been made on a scries of 
thermometers of special glass, manufactured by Messrs. 
Powell and Sous. These show, nfier proper treatment, a 
very slight secular rise of zero ami a remarkably small 
temporary depression on heating. The experiments on the 
subject are still in progress, and a number of thermometers, 
made to a special design for the purposes of the test, have 
heen received lately from Mr. J. ,1. flicks, whose assistance 
has been of great value. 

In the Metrological Division, the co-eflicieuls of 
expansion of a number of specimens of steel and brass have 
been measured in a comparator, for comparing lino 
measures, constructed by the Soeiete Genevoise pour la 
construction dTnstruments do Physique. Amongst these 
have been a number of nickel-steel rods with a low 
co-efficient—in some cases about one-tenth thut of ordinary 
steels. 

Apparatus has also been installed for the testing and 
calibration of measuring vessels used in chemical 
laboratories and also of weights. 

Iu the Chemistry Division, a scries of 20 pipettes with 
50 stem divisions above the bulb, of sizes varying between 
1 and 5 c.e., have been tested; and experiments were 
undertaken with a view to finding out the most ■ suitublo 
form of pipette for delivering a 75 per cent, solution of 
glyceriu in physiological salino solution. 

A complete series of microscopical and chemical tests of 
five first-class printing papers have been carried out, while 
the necessary analysis ot the tool steel, the tests qn which 
were undertaken iu the Engineering Department, were made 
in the laboratory. 

Experiments hnve also been conducted on the preparation 
of pure mercurous sulphate for the' Clark cells. 

In the Metallography Division, the following tests 
were made :—A photomicrographic examination of a 
tool steel—(a) cast, (6) hammered, (e) rolled, and (d) 
hardened. 

A photomicrographic comparison of six steel rods, drawn 
from one bur, as bearing on their magnetic qualities and 
temperature co-efficients. 

A photomicrographic investigation of two alloys, 
aluminium iroD and silioon iron, made by Hadfield and 
examined by Barrett, and stated by him to have a higher 
permeability than pore Swedish charcoal iron. 
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In the Engineering Department, the standard low- 
immure gauges have been com pared with the mercury 
column and tables of corrections made. 

The chief tests, which have been carried out in the 
department, have been a series of tests on the properties of 
a new steel submitted by Mr. F. B. Behr. 

Specimens were prepared from a sample ingot supplied, 
and tensile strength and hardness tests made ou the material 
of the iogot, and ulso on a bar forged from the ingot. 
Cutting tools were also prepared and tried iu the lathe at 
varying rates of cutting. 

A series of pressure tests have also been made on 
deep-sea thermometers, for which a special cyliudcr hasjbeen 
made and attached to the high-pressure gauge testing 
machine. 

ltErour o.v the Odsehvatohv Depa ant ent ron 

the Yeah kndino December 31, 1902, made by the 
Superintendent to the Director. 

The work at the Kew Observatory in the Old Deer Dark 
at Richmond, now forming the Observatory Department of 
the National Physical Laboratory, has been continued 
duriug the year 1902 as in the past. 

This work is described under the following heads : — 

I. Magnetic observations. 

II. Meteorological observations. 

III. Seistnologieal observations. 

IV. Experiments and researches in connexion with 

uuy of the departments. 

V. Verification of instruments. 

VI. Hating of watches and chronometers. 

VII. Miscellaneous. 

—A. S. 

CENTENARY OF THE BIRTH OF 
JUSTUS VON LIEBIG. 

At a meeting of the Chemical Society held on May 20th 
last, the President, Prof. Dr. Tilden, E.R.S., said that 
the bust of Liebig which was placed on the table was a 
gift which the Society owed to the gcuerosity of Dr. It. 
Messel. 

It was probably not generally known that this year, and 
nearly at this time, was the hundredth anniversary of the 
birth of the famous German chemist. The day of the 
month was usually stated to be May 12th, and this was the 
date given in Hofmann’s lecture, delivered before the 
Society in 1875, and was therefore probably correct. 

Chemists in Englaud should be among the first to 
acknowledge the debt which science and the world at 
large owed to Liebig. • Sixty years ago, when at the 
height of his fame, he visited England, and although he 
found but little science in this country, ho had many 
admirers here who assisted in promoting a knowledge of 
the principles of plant and animal physiology which had 
been so largely the product of his own researches. With 
the advance of time had como so much new knowledge that 
Liebig’s teaching in connection with agriculture, physiology, 
ami medicine seemed now to be less influential than it was 
50 yeurs ago. Nevertheless his views represented at that 
time an immense stride in advance of the state of ignorance 
which previously prevailed. Chemists moro especially 
recognised their indebtedness to Liebig, not only as one of 
the chief founders of modern organic chemistry, hot as 
having founded the system of practical instruction, which, 
in pnnciple,. had been adopted in all universities and 
cbemioal schools since his time. Whether any of the 
students who worked under his direction in the laboratory 
at Giessen still sutvived was uncertain, hut those who 
went forth as teachers certainly transmitted to succeeding 
generations something of the spirit which animated all 
those who came nnder Liebig's influence. 

At the festival at Darmstadt, on May 12th, the principal 
speech was made by Prof. Volhard, of Halle, who had 
studied under Liebig at Giessen, and worked * with him at 
Munich: He drew a very vivid picture of the great ohem|pt’s 
early days. Liebig's father had an oil* and' drag business 
in Dannstadt,and had constructed a saaail laboratory where 
he-made-the-paints, varnishes, and other materials that he > 
old. Justus Liebig frequently assisted in this work, thus . 


early gaining some chcmioal knowledge. At fifteen he was 
apprenticed to an apothecary, but soon left again, probably 
in consequenoe of an explosion occurring Whilst making 
fulminates, in imitation of a man ho had seen at a local fair. 
When seventeen years of age ha went to Bonn to study 
chemistry under Kastner, but not obtaining there the 
knowledge he desired, he proceeded to Parts, this baing 
rendered possible for him by the fact that be had gained a 
scholarship. There were then a number of prominent 
chemists ia Paris—Chevroul, Dulong, Thenard, and Gay- 
i Lussac. In the autumn of 1823, Liebig had arrived at 
Paris, and was diligently studying the various sciences. 
He contiuued his investigation ou fulmitiatu of silver, and 
road a paper on it before the Academy. Alexander von 
Humboldt, who happened to he present, was so much struok 
by the work that he obtained for Liebig a place in Gay- 
Lussac's laboratory, anti in tbe following year recommended 
him so highly to the government authorities, thut he was 
appointed extraordinary professor at Giessen. There he 
immediately commenced to create a teaching laboratory, 
the first that had ever been started, the model of all snbr 
sequent ones, anti the training school for teachers of later 
times. Liebig's muuy other claims to fame were also 
touched upon. 

At New York, on May 12th, the members of ths 
American Chemical Society, the Society of Chemical In¬ 
dustry, the Electro-Chemieal Society, the Vereiu Deutsche!* 
Chemiker, and the Chemists’ Club, took part in a celebra¬ 
tion in memory of the illustrious investigator and chemist. 

Iu the Assembly Hall of the Chemists’Club they listened 
to addresses by Dr. Ira Ketnscu, President of John* Hdp- 
kius University ; Prof. Wm. H. Brewer, of Yale; Dr. Carl 
Duisberg, Vice-President of the Verein Deutscber Chemiker 
and managing director of the Earbenfabritcou of Elberfeld, 
Germany. 

The chair was taken by Dr. II. Schweitzer, Hon. Secretary 
of the New York Section, who welcomed the assembly and 
foreign guests, aud introduced the speakers. 

Prof. l)r. Rem«en outlined the early life of Liebig, men¬ 
tioning his inaptitude for study at school, which resulted itt 
his giving it tip and devoting himself entirely to chemistry, 
his first interest in which was aroused by the study ot 
colours and dyestuffs. Later, while at a country fair, ho 
saw an exhibition of “ Pharaoh's serpents,” accompanied by 
some chemical operation connected with their preparation ; 
this led eventually to his study and investigation, while 
attending the lectures of Gay-Lussac at Paris, of the 
cyanides, cyanates, and fulminates. This work resulted in 
his introduction to Gay-Lussac, who admitted him to hia 
private laboratory. He was appointed a professor at the 
University of Giessen in his 21st year, 1824, where his 
laboratory was of tho crudest character—not much better 
than a barn without flooring; but from this modest beginning, 
with only Bix or seven students, his work grew and his 
reputation spread; a new laboratory was built and students 
came to it from all quarters. 

Coming to personal reminiscences of the time when bp 
attended the lectures of Liebig at Munich, Dr. Remaen 
described the difficulty he experienced as a student in 
attempting to harmonise the old system, as taught by Liebig 
with the new, ns taught by his assistant, Volhard. Speak¬ 
ing of his methods, he said that all Liebig’s lectures were 
profusely illustrated by experiments, many of theta so 
elaborate as to be unthought of in the present day lecture 
room—metallurgical experiments requiring wind furnaoe, 
and many others which the speaker said he would now 
hardly believe could have been done on the lecture table 
if ho had not preserved his note book filled with rude 
drawings ot all the apparatus used. - - 

It was extremely difficult to get adniission to Liebig’s 
laboratory as a student; in fact it was one of bis conditions 
on accepting the professorship at Munich that he should 
not give bis time or attention to students. In appearance 
Liebig was large of stature and of fine bearing-—one of 
nature’s noblemen, bat Tery emphatic in be rating Ida 
assistants when the experiments went wrong, his language 
on such occasions being more remarkable for oondenpei 
energy than for rhetorical elegance.. 
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Prof. Brewer, who is.the oldest living pupil of Liebig in 
America, and who has been his devoted follower in the line 
of agricultural chemistry, told of his enthusiastic desire to 
study under him, aroused by reading a translation of his 
work on agriculture in 1840. A few years later he (Prof, 
Brewer) went abroad, and, with letters of introduction, 
went to Munich. Here he found Ogden Hood, afterwards 
Professor of Physics at Columbia University, who offered 
at once to introduce him to Liebig, and assist in every way 
toward the desired end. 

Dr. Carl Duisberg, of Klborfeld, described the influence 
of Liebig on chemical industry, his teachings resulting in 
that knowledge of scientific method which had so largely 
displaced the “ rule of thumb” man by trained chemists 
and chemical engineers in all the great chemical factories 
of Germany and more or less in other countries. Liebig s 
influence was exerted chiefly on the orgauic chemical 
industries. 

A number of his pupils, making their way to all quarters 
of the globe, disseminated his ideas iu assisting agriculture 
and chemical industries, and, as the most prominent teacher 
of systematic laboratory methods, the credit is justly due 
to him for influences which can hardly be described or 
measured. Undoubtedly to Hofmann, perhaps his most 
illustrious pupil, were due, first in England, then in Ger¬ 
many, the greatest developments in orgauic colouring 
matters. Dr. Duisberg dwelt on the systematic conduct of 
chemical industries in Germany as at present conducted, 
and instituted an interesting comparison between the scien¬ 
tific, technical, and economic conditions of Germany and 

America. . , T , . 

The President of the Society of Chemical Industry, 
Mr. Ivan Levinstein, and Dr. Ad. Liebmann, of Manchester, 
were amorg the audience. 


#eto Books. 


TkCHNOLOGIE DKIt IIOLZVBRKOHUJNCI UNI) DKU l 1 AURIKA- 

tion von Emhigkauuk, Ackton. Metiiylalkoiioi. UNI) 

BONSTIGEK flOLZDKSTlLI.ATB. Votl M. KLAK. duliuS 

Springer’s Vcrlag, Berlin, Germany. 1903. Price M. 7. 
H. Grevel and Co., 33, King Street, Coveut Garden, 
London, W.C. 

8vo volume, containing preface, 23fi pages of subject- 
matter, illustrated with 27 engravings, and followed by a 
list of German patents on acetic acid, acetone, wood spirit 
(methyl alcohol), and the carbonisation of wood, up to the 
year 1902, and finally by the alphabetical index. I he 
subject is treated uuder the following headings: — !. 
History of Wood Distilling. II. Haw Materials. 
Ill Chemical Changes of the Wood on Destructive 
Distillation. IV. The Arrangement and Managf.- 
m*nt OF Wood Distilleries. (1) Horizontal Retorts. 
(2) Upright Hetorts. (3) Specially large Hetorts. (4) 
Carbonising Sawdust. V. General Arrangements of 
Wood Distilleries. VI. Conditions as to Establish¬ 
ing Wood Distilleries; Costs of Establishment, and 
Views as to Profits. VII. Working up the By- 
Froducts: Tar. Calcium Acetate, Wood Spirit, and 
Wood Charcoal. VIII. Analytical: A. Analysis of 
Haw Materials. B. Analysis of Manufactured Products. 
C. Tables of Strengths, &c., of Hydroelilorio and Sulphuric 
Acids. Caustic Soda Solutions, and Alcohol. 

Die Aluminilm-Indubtrie. Von Dr. F. Wintki.er. 
Friedrich Vieweg und Sohn, Braunschweig, Germany. 
1903. Price M. 6. 

T'hi» work, dedicated to Professor 0. Dieffenbacb, is an 
8vo volume, containing table of contents and 108 pag® 8 
of subject-matter, illustrated with 41 engravings. The 
subject-matter is subdivided into the following groups 
I. Occurrence of Aluminium Compounds II. Historic 
portion on Processes for preparing Aluminium Hi. 
Physical Properties. IV*Chemical Properties. A . Alumi¬ 
nium Manufacture as tffpresent: A. Its Preparation from 
pure Alumina from Bauxite. B. From Pur. Alumina from 
White Bauxite, Kaolin, and Pipeclay, &c. VI. Cryolite. 
VII. The Carbon Electrodes. VIII. Methods of measuring 


the Current Intensities. IX. The Aluminium Furnace. 
X. Working up the Aluminium. XI. Uses of Aluminium. 
XII. Aluminium Alloys. 

Die Hbrstellcno dee Akkumiilatorkn. Ein Leitfaden. 
Von F. GrOnwald. Wilhelm Knapp’s Verlag, Halle 
a. S., Germany. 1903. Price M. 3. H. Grevel and Co., 
33, King Street, Covent Garden, London. 

Small 8vo volume, containing 158 pages of subject- 
matter, with 91 illustrations. The text is subdivided as 
follows I. Production and Action of the Galvanic Current. 
II. The Development of Lead Accumulators anil Details 
of their Construction. III. The Haw Materials of Lead 
Accumulators and thuir Constructive Use. IV. Action 
anil Treatment of Accumulators. V'. Employment and 
Uses of Accumulators. VI, Appendix, with Additional 
Data us to Lead Accumulators, and Tables. 

Report on the Mining Industries and Forestry in 
Turkey. Foreign Office Miscellaneous Series, No. 589. 
Eyre ami Spottiswoode. 1903. Price 3 d. 

Contents Reports on mining enterprises and forestry 
in the Smyrna consular district; reports on mining enter¬ 
prises in Vilayet of Aleppo, Vilayet of lleyrout, and 
Mutessariflik of the Lebanon, Vilayet of Adana; report 
on the mineral deposits of the Erzeroum Vilayet; reportB 
on the mines and forests in the Vilayets of Trebizond and 
Uskub ; report on mines in the Vilayet of Sivas; table of 
mining concessions in Turkey. 

Exposition Unitkkxellk Internationale de >900 A 
Paris. Rapports du Jury International. GroupeXlV. 
Industrie Chimique, Clusse 87. Tomes I. et II. l'ar 
M. Aliiin Haller. Paris, Imprimerie Nalioualo. 1902. 
Price Gs. 8d. 

These two volumes, of about 400 foolscap pages each, 
may be obtained from Messrs. Heliu Frercs, 52, rue de 
Vaugirurd, Paris. 

German Technical High Schools. Report by Dr. F. 
Hose, H.M. Consul at Stuttgart. Foreign Office Mis¬ 
cellaneous Series, No. 591. Eyre and Spottiswoode. 
1903. Price 3d. 


Cratie Report. 

1.—GENERAL. 

Scientific and Technical Department of tiie 
Imperial Institute. 

Bd. of Trade J., Supplementary Bulletin No.' 1, 

May 21, 1903. 

The laboratories of this Department, which occupy the 
second floor of the Imperial Institute,were established chiefly 
w ith the aid of grants from the Royal Commission of the 1851 
Exhibition, in order to provide for the investigation of new or 
little-known products of India and the Colonies and of 
known products from new sources, with a view to their 
utilisation in British commerce, and also to provide trust¬ 
worthy scientific and technical advice on matters connected 
with the trade and industries of India and the Colonies. 

The work of the Department is chiefly initiated by 
Departments of the Governments of India and the Colonies. 
Arrangements have also been made by the Foreign Office, 
whereby British Consuls may transmit to the Department 
for investigation such natural products of the countries in 
which they are appointed to reside as are likely to be of use 
to British manufacturers and merchants. 

Materials are first chemically investigated in the labora¬ 
tories of the department, which includes a staff of skilled 
assistants, and are afterwards submitted to technical trials 
by experts attached to the Department and finally are 
commercially valued. 
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,, Bxieapt uniat «p*s»l otc um stance* tb« Department doe* 
i> { odertttke investigations for private individual*. 

A few illustration* of the work of the Department may 
be given here. 

(a) The examination, in the Department, of Indian plants 
likely to be suitable as vegetable tunning agents now largely 
in demand, pointed to the conclusion that several would 
probably be useful to European tanners. One of these 
(Ctesalpinia digyna ) was submitted to complete chemical 
investigation with very promising results. Tanning trials 
were next made on the large scale by one of the tanning 
experts attached to thj* Department, whose results confirmed 
the conclusion that a valuable tanning agent had beeu found. 
On the publication of the report on the Bubject, which was 
widely noticed in technical journals, a demand almost at 
once arose for the material in England, on the Continent, 
and in America, and the authorities in India are now 
arranging for the commercial supply. 

(A) A plant abundant in India ( Podophyllum Emodi) 
was found on chemical investigation in this Department to 
furnish the same constituents as the well-known drug of 
American origin, Podophyllum peUatvm. The co-operation 
of physicians at St. Thomas’s Hospital was secured, and 
preparations of the plant were extensively tried as a drug, 
and found to be as valuable as those made from the 
American plunt. A considerable demand now exists for 
the plant, which has been officially recognised by the Indian 
Medical Department, and arrangements arc being made in 
India for u regular commercial supply. 

(c) The same practical result has followed from the 
chemical investigation of a plant abundant in the Egyptian 
Desert (/fyoscyamus mnticuu) for which a commercial 
demand as a drug has also arisen. 

((/) The quality of the entire serios of Indian coals has 
been experimentally ascertained. These represented the 
principal coal-seams of India, and the report has been in 
large request both in this country and in India. It has now 
been issued as an official paper by the India Office. 

(e) The cause of the poisonous effects produced, at certain 
stages of their growth, on horses and cattle by certain food 
grains ami fodder plants of India and the Colonies has been 
investigated, and the nature of the poison and the conditions 
of its occurrence determined. 

(/) The chemical composition of india-rubber of various 
kinds, derived from the Colonies which do not at present 
share in this trade, lias been determined experimentally, ! 
and on the basis of these results commercial vulnutious have 
been obtained, and in some instances sales of consignments 
of the material have been effected. 

(</) Collections of minerals from British Central Africa, 
from Somaliland, and from Northern and .Southern Nigeria, 
have beeu chemically examined. In certain cases, where 
it seemed desirable, minerals have been subjected to 
technical trial ou the large scale by manufacturers, and 
commercial quotations for. the products obtained. Arrange¬ 
ments have also been made, through this department., 
for the working of mineral deposits in the colonics by 
English firms. 

(A) The quality of leather tanned in several of the 
Colonies has been cxperimeptally investigated, and with 
the aid of experts its Suitability for the English market 
has been ascertained and suggestions made for it* improve¬ 
ment, . 

(i) The chemical composition of .certain oil-yielding nuts ; 
sent by British Consuls in Brazil and Portuguese South 
Africa, and from British Hondtirh'd, haS bfcen investigated 
and their properties hrought under the,notice of British 
manufacturers and brokers. In several coses arrangements 
are being made for consignments of the products to be sent 
to this country. ’ *■ ■ ' 

O') Hciontjfic apd technical information' has been supplied 
as to the curing of tobacco (Bermuda), the working Qt mica 
deposits (Somaliland arid Southern Nigerra), the * suitability 
of iron ores for smelting (Indla^'tlie-produetfofi bf VeibiJ.- 
pulp (Natal), the cultivation of Indian hemp, and many 
similar subject*. ‘ It will be'fSeen’that th* tviotis of the 
work of the depart then* are* oftenof lav nttieh 'hnpWfatl OC' 
to British manufacturers astnMhe'Wad* of the;ofcrofes 
oiHieOfaed. ■ ..., ..sent run.» \ mev ■j’H u; •> 


TEAD3B RStfOBT. 1 fit 


The Technical Reports and Scientific Papers which‘ Kite 
emanated from this department since it wa* fully established 
in 1896 are about to be published. ‘ 

COMPARATIVE STATEMENT OK TRADE, 

Abba, and Population- ok tiik Principal 
Countries op tub Woiti.n. 

Washington Ilurcau of Statistics. 

Dealing with imports, the table showa that the United 
Kingdom imports a greater value of goods than any other 
country. Germany comes next, with the United States 
third, and France fourth. As for exports, the United 
States take first place, very closely followed by this 
country, and Germany comes third. The meaning of those 
facts is that the trade supremacy of the world is being 
fought for by these three countries, the United States being 
! the only one of tho three whose exports are greater that! 
the imports. 

These countries arc the lust customers of each other. 
The United States, however, get the best of the deal all 
round, selling almost four times as much as they buy from 
the Uuited Kingdom. 

They also sell to Germany about twiee as much as 
Germany sells them. 

If the trade and influence of a country depended ou 
its population, this table makes it evident that China 
ought to sway the world. There are 400,000,000 people 
in the Celestial Empire. British India comes next with 
201,000,000, and Russia third with 128,962,000. Next 
in order come the following:—United States, 79,003,000 [ 
Germany, 50,307,000; Austrian Empire,45,015,000; Japan, 
14,201,000. 

The United Kingdom Is eighth on the list with 11,605,000. 
In all the statistics of the United States Bureau, the United 
Kingdom is considered by itself, without relation to the 
Colonies. 

The population is carefully examined as to its density. 
Egypt is given as the most thickly populated country in 
the world, with 722 people to the squaro mile. Belgium 
takes second place, with 580, and then the Netherlands, 
with 406. The United Kingdom has 338 to the square 
mile, and tho United States ouly 20. 

At the other end of the list comes Canada as the most 
sparsely peopled country in the whole world. In the 
Dominion there is only an average of one person to the 
square mile. Australia is little better off, with an average 
of 1Argentina comes next with 3. 

III.—TAR PRODUCTS, PETROLEUM , Etc. 

Refined Paraffin : U,8. Customs Decision. 

May 7, 1903. 

The Board decided that paraffin, refined in Hamburg, 
from petroleum produced in Russia, was dutiable at the rate 
imposed by Kussia on paraffin imported into that country. 

—R. W. M. 

Tar l’Hor.ccrg; Exports of-, from Bilbao. 

Foreign Office Annual Series, No. 2904. 

The Elorrieta Work* in Bilbao exported in 1902, 1,509- 
tons of creosote to France, 7 ton* of coal-tar naphtha for 
aniline manufacture to Belgium, and 22 tons of carbolic 
acid to Germany. , 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

I 

Java Iniuooi Promotion of ——, in-1903, . 

Foreign Office Annual Series, No. 2974. 

The production of indigo for 1902 amounted to 1,128,664 
British lb., being tho smallest during five yeatay a* will be 
sdeti from tho figurfes given below. i 1 ’ * 

Prices at the commencement of the year were favourable, 

, hut declined later on, wbeii the lsfilk of the supplies- earn* ; 

I forward, The year, however; olosed with sauUlslobks,and. 
owing to the partial failure of the Bengal crop, which will - 
' rCmr m smaller quantities bciDgexpqrUd-iffam .'that 

K 
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quarter during the next few months, the European market 
has a distinctly improved tone. 

The 1903 crop is estimated at about the same as that 
under review, the quality of which was rather above the 
average. 

Exports during the last five years:— 

British l.b. 


lays. i.sss.m 

1899 . 1,784,55;-. 

1900 . 1,537,1S» 

1901 . 1,111,310 

1902 . 1,128,001 


VII—ACIDS, ALKALIS, Etc. 


CHEMICALS ; iMl'OHTS OP -, INTO BlI.IIAO. 

Foreign OJJice Annual Series, No. 2964. 


Custom-house statistics show an import during 1902 of 
16,389 tons of chemicals, derived principally from the 
following countries 


Tons. 


United Kingdom. ti,158 

Belgium. 1,585 

America. 3,228 

(leriniiny. 1,807 

Branco. (S03 


Small quantities also came from the Netherlands and 
Italy. 

The chief item under this head is nitrate of soda, of 
which the importation, as well that of sulphate of ammonia, 
is likely to increase considerably in consequence of efforts 
that are being made to improve methods of cultivation. A 
momentary check has been felt owiug to the difficulties 
encountered by the new beet sugar factories, whose produc¬ 
tion has exceeded the demand and led to stoppage of work 
in several cases. About 4,000 tons of nitrate are used 
locally every year in the manufacture of acids, and for 
manure. Nitrate of soda has hitherto come from Chile, via 
European ports, but receivers are now chartering direct 
from Chile to Bilbao. 

Large quantities of caustic soda, mainly for soap making, 
are imported; the bulk comes from Liverpool and Newcastle. \ 


VIII—GLASS, POTTERY, Etc. 

Prei-aiikd Kaolin: U.K. Customs Dkcision. 

Mag 8, 1903. 

The Board decided that kaolin which had been subjected 
to a process of preparation was dutiable at 2 dols. 50 cents 
under paragraph 93 of the Tariff Act as “ kaolin,” and 
reversed the assessment of duty at 20 per cent, ad valorem 
as a “ manufactured article unenumerated ” under section 6. 

—It. W. M. 


IX—BUILDING MATERIALS, Etc. 

Asbkstos in SinERiA; Discovert op -. 

Cons. Rep., May 9, 1903. 

Bicli mines of asbestos have been discovered in the 
Irkutsk district, l.j- miles from the Kitoy ltiver, aud a 
company has been organised to develop them. Preliminary 
tests are said to show that, at a depth of 1 ft., the asbestos 
is equal in quality to the Canadian, and superior to the 
Alpine product. The Kitoy ltiver affords ample water 
power and cheap transportation to the railroad. The 
owners are receiving numerous requests from abroad for 
samples. 

X—MET ALL VRGY. 

Metals jit the Wachwitz Process ; Production 
op Compound -. 


ship’s plate down to foil. The prominent feature of the 
process, which renders it so valuable, is that the metals 
are said to lose nothing of their inherent ductility; and, 
further, that they can be combined together in any pro¬ 
portion on either one or both sides of the metal to be 
plated. 

The principal products of the works of the Deutsche 
Wachwitz Metall. A.-G., situated at Hersbruck, near 
Nuremberg, consist at present of copper-plated steel and 
copper-plated zinc sheets (used for roofing and to replace 
pure copper generally). 

The Central Station in Nuremberg, now in course of 
erection, has been roofed with the latter. 

Other products include aluminium-plated iron sheets, 
copper-plated aluminium, steel-plated aluminium (to give 
increased strength to aluminium sheets without appreciably 
increasing the specific gravity); and sheet plates, plated 
with aluminium bronze, which is believed to be the most 
suitable material for ship's plates. 

The same combinations can also he produced in wire 
and tubes. The demand for these metals is growing, and 
the Company’s mills are being enlarged. The erection of 
further mills in German metal centres is contemplated, and 
a company to work the Wachwitz patent in the United 
Kingdom has been formed in London. 

Newfoundland) Mineral Production of -. 

Eng. and Mining J., Mag 2, 1903. 

The report of Mr. James P. Howley, head of the Geological 
Murvey of Newfoundland, gives the mineral production of 
the island for the year 1902 as shown in the following 
table : — 


Mineral Production of Newfoundland, 1902. 


— 

Quantity. 1 

Value. 




Dols. 

Barytes . 

.... tons 

315 

630 

Copper ore. 

.... ff 

71.008 

265,810 

Iron ore. 


728,721 

728.721 

Pyrites. 


28,000 

117,000 

Building materials 




Building stone . . 


5,000 

6,000 

Cobble stone . 


5(H) 

500 

Cranite . . 


2,055 i 

17,730 

Limestone . 

.... 

1,150 

845 

Paving stone. 


2,250 

18,000 

Slate . 

.... squares 

1J .000 

44,000 

Brick.. 

.... M. 

1.025,000 

18.950 

Total values . 


•• 

1,217,686 


Caucasus; Minino in the -, during 1902. 

Foreign Office Annual Series, No. 2979. 

The quantity of minerals of various kinds produced in 
the Caucasus during the year 1902 was, according to tho 
most recent data to hand, as follows :— 

- Quantity. 



Poods. 

705,912,959 

2.947.308 

6,641,292 

3,083,082 

24,943,315 

160,000 

213,274 

Barrels. 

Coal. 

Tomt. 


107,118 





2,581 

3,440 

Smelted copper.. 


Bilbao; Minebal Phodoction of 


Foreign Office Annual Series, No. 2971. 

The problem of giving cheap metals, zuch as iron or 
zinc, the appearance and qualities of the expensive, such 
as copper or aluminisMf, seems to have been solved by 
the invention of Heinrich Wachwitz, of Nuremberg. 

The process consists of a simple method for welding 
the two metals together in ingots. These can then be 
rolled out to' any desired thickness, from an inch thick 


Foreign Office Annual Series, No. 2964. 

The iron ore exported from Bilbao during the lust five 
years to various countries is shown in the accompanying 
table. 

Other ores raised in the province of Biscay during 1902 
consisted of 735 tons of calamine, 79 tons of lead, and 
226 tons of iron pyrites. A portion of the calamine was 
exported, the whole of the iron pyrites being consumed by 
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Destination. 

Quantity. 

1898. 

1890. 

1900. 

1901. 

1902. j 

United Kingdom 
Netherlands .... 

Germany. 

Belgium. 

France.. 

United States... 

Austria-Hungary 

Norway. 

Canada. 

Total. 

Tons. 

3.000,801 

830,311 

11,018 

1 M.52C 
286,601 
070 
3,042 
1,382 

Tons. 

3,900,129 

861,009 

32,821 

2 <6.953 
282,109 

59,057 

4,425 

Tons. 

3,101,563 

703.706 

66,401 

207,925 

200,222 

49,445 

Tons. 

2,281,198 

651,473 

630,509 

110372 

196,072 

90.365 

*7,512 

Tons. 
2,996 908 
672.368 
57,688 
224.370 
199,3»K> 

14 

45.998 

4,348,217 

5,412,763 

4,329,322 

4,056,701 

4,196,851 


XIV.—TANNING, LEATHER, GLUE, 
SIZE, Etc. 

Nutgall Extract : U.S. Customs Decision. 

April 27, 1903. 

The Board decide<l that an aqueous extract of nutgall* 
was dutiable at fitly cents per pound, under paragraph on* 
of the Tariff Act, holding that such extract is commercially 
known as tannic acid. A previous decision of the Board 
had held similar merchandise to be dutiable at one-fourth 
cent per pound and 10 per cent, at ad valorrm as “ nutgalls 
advanced in value, &c., by refining, grinding, &c.,” under 
paragraph 20.—R. W. M. 

X VI —SUGAR, STARCH, Etc. 


Note.— Nearly all the oro sent to the Netherlands and a part of 
that shipped to Belgium is destined for consumption in Germany. 


PoLARisconc Test ok Son a It : Interim Decision ok 
U.S. Circuit Coukt. 


the local sulphuric acid works. The small amount of 
copper oro exported from Bilbao came from inland provinces, 
some 102 tons being from Palcncia. 

Copper Sulphate Deposits at CopxquiRE, Chile. 

E. Walker. Eng. and Mining J., May 9, 1903, 710. 

The deposit is in the province of Tarapaca, and is about 
130 miles from Iquique, and difficult of access. The 
sulphate occurs over a large area, in thin veins, the rock 
being mostly decomposed porphyry. The deposit appears 
to be variable in value, but a characteristic sample shows 
12’ 77 per cent, of hydrated copper sulphute, 1'53 per cent, 
of copper carbonate, and 0-39 per cent, of copper sulphide, 
i.e., 4 "44 per cent, of copper in all. The sulphide occurs 
in the form of chalcopyrite. The deposits also contain 
considerable amounts of iron oxide, alumina (chiefly as 
sulphate), calcium sulphate, and magnesium sulphate. 

The scarcity of fuel in the district, together with the 
difficulty of bringing supplies to the region of the deposit, 
render the reduction of the substance, on the spot, im- 
practicable. The writer thinks that the only possible 
method is to utilise solar heat to evaporate the solutions 
of the salt, and carry the product to the coast.—T. F. B. 

XII.—FATS, OILS, Etc. 

Maroarink j I’roduction of - in Nurkmhkho. 

Foreign Office Annual Series, No. 2971. 

The year 1902 was pot favourable for the margarine 
industry on account of high prices for all raw materials, 
against low selling prices, which hardly covered manufac¬ 
turing cost, and the keen competition oi manufacturers and 
wholesale merchants. 

The importation to Rotterdam of oleomargarine from 
America was about 75,000 barrels less than in 1901; this 
will explain the exceptional circumstance that the Americans 
were in 1902 purchasers in Europe of various fats, especially 
the so-called press tallow, a by-product of the oleo 
manufacturers. 

The consumption of margarine has further increased, and 
is gaining ground, which should prove that, from an 
economic point of view, it may be regarded as a substitute 
for natural butter. The production of margarine in 1902 
no doubt exceeded 2,000,000 cwts. 


May 4, 1908. 

An important decision, regarding the duties assessed on 
raw sugar imported into the United States, was rendered on 
May 4 by the United States Circuit Court. Under the 
present Tariff Act the Treasury Department had instituted 
a system of corrections for temperature in making polari- 
scopic tests of sugar, founded on the work of Dr. H. W. 
Wiley of the Department of Agriculture. These corrections 
were claimed by the importers to result in higher readings 
than those obtained by the usual methods used in the trade. 
The contention of the Government was that the modifications 
were in the line of increased accuracy. The case was first 
tried before the Board of General Appraisers, who sustained 
the position of the Government. On appeal to the Circuit 
Court this decision was reversed, the Court finding that the 
temperature corrections, when applied to refined sugars, 
gave readings in excess of 100. As large amounts of money 
are involved in this case, it will probably be carried tojthe 
higher courts for final decision.—It. W. M. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Japanese Saki>: U.S. Customs Decision. 

April 29, 1903. 

The Board gave a decision covering sakfe imported at 
Honolulu from Japan. The evidence showed that it was 
prepared from malted rice and by processes which, as far as 
they were carried, were similar to those used in making 
beer. The product, however, was not effervescent, nor had 
hops or any other bitter flavour been added. The analysis 
showed the presence of 17'0 per cent, of alcohol and 
2-78 per cent, of extract, which proved that it was not a 
distilled liquor. Duty had been assessed at 50 cents per 
gallon as a “ still wine containing over 14 per cent, of 
alcohol” under paragraph 298 of the Tariff Act, while the 
importers claimed it to be dutiable as “ beer ” at 20 cents 
per gallon under paragraph 297, or at the same rate as 
“ malt extract ” under paragraph 298. From the fact that 
sake resembles wine in composition and use more closely 
than either beer or malt extract, the Board decided it to be 
dutiable by similitude as a “ still wine," as originally 
assessed.—R. W. M. 

XIX.—PAPER, PASTEBOARD, Etc. 

Celluloid Balls : U.S. Customs Decision. 


XIII. A.—PIGMENTS, PAINTS, Etc. 

Cobalt Blue: U.S. Customs Decision. 

May 5, 1903. 

The Board decided that cobalt blue, which an analysis 
showed to be a compound of cobalt oxide and alumina, was 
dutiable at thirty per cent, ad valorem as a “ colour,” under 
paragraph 58 of the Tariff Act. The importers had claimed 
it to be dutiable r.t 25 cents per pound as “ oxide of oobalt,” 
under paragraph 10. The evidence showed that the article 
was generally bought and sold under the name of cobalt 
blue, and was not oxide of eobnlt, but a colour prepared 
from it.—E. W. M. 


April 30, 1903. 

flollow balls mado of celluloid were assessed for duty 
under paragraph 17 of the Tariff Act at 85 cents per pound 
and 25 per cent, ad valorem as “ manufactures of pyroxylin.” 
The Bourd, following a previous decision, held that they 
were in fact toys, and, as snob, more specifically provided 
for by paragraph 418 at 35 per cent, ad valorem. 

1 v 6 —R. W.’M. 

Coated Paper Fluorescent Screens: 

U.S. Customs Decision. 

May 7, 1903. 

The Board decided that fluorescent screens, made "of 
paper coated with certain chemicals, and mounted ;on 
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wooden frame* with ooiton becking, were dutiable at thirty- 
five per cent, ad valorem under paragraph 407 of the Tariff 
Act as" manufactures of paper or of which paper is the com¬ 
ponent material of chief value.” In this case paper was 
found to be the component of chief value, by considering in 
its value that of the chemical used to coat it, which was more 
than the Value of the peper alone.—R. W. M. 


patent fcfet* 

N.B.—In these lists, [A.] means "Application for Patent,” and 
[C.8.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies sn Application, an 
asterisk is affixed. The dates given are (i) in the case of Applioa- 
ttons for Patente, the datea of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
tnspeetion at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.—PLANT. APPARATUS, AND MACHINERY. 

[A.] 11,259. Reese. Obtaining chemical products by 
treating their raw materials with vapours. 
May 18. 

„ 11,453. Woolford. Crucibles. May 20. 

„ 12,041. Scott. Ascertaining the density of liquids 

under vacuum. May 26. 

„ 12,223. Liiffler. Filters.* May 28. 

„ 12,386. Stadtegger. Crystallising processes. (TT.S. 

Appl., Dee. 5, 1902,)* May 31). 

[C.S.] 12,807 (1902). Brooke. Apparatus for purifying 
fluids. May 27. 

„ 16,295 (1902). Hemingway. Means applicable for 

use in concentrating solutions. June 4. 

„ 3982 (1903). Mauser. Baskets for carboys, &c. 

May 27. 

„ 5745 (1903). Cyon. Method of watching and con¬ 

trolling chemical processes. May 27. 

„ C347 (1903). Deininger and Andre. Evaporating 

apparatus. June 4. 

II.—FUEL, GAS, AND LIGHT. 

[A.] U ,297. Garretson. Blast furnaces. May 18. 

„ 11,354. Hills. Manufacturing gas from car¬ 

bonaceous material. May 19. 

„ 11,750. Holmes (Guldlin). Treating coal-gas to 

prevent loss of illuminants.* May 22. 

„ 11,820. Desgraz. Furnace. May 23. 

„ 11,850. Kerslake and Turner. Process in connection 

with calcium carbide. May 25. 

„ 12 , 001 . Lake (Fuel and Gas Manufacturing Co.). 

Manufacture of fuel compounds.* May 26. 

„ 12,049. Craig. Furnaces. May 27. 

„ 12,127. Singer. Mantles for incandescent gas lights. 

May 28. 

„ 12,195. Jones. Furnaces. May 28. 

„ 12,236. I’eaty. Apparatus for the treatment of 

coal-gas. May 29. 

„ 12.241. Brown. Manufacture of artificial fuel. 

May 29. 

[C.S.] 12,552 (1902). Settle and Padfield. Manufacture 
of coal-gas. June 4. 

‘ „ 14,166 (1902). Crossley and Rigby. Treatment of 

gas and air in connection with gag producers. 
June 4. 

„ 14,563 (1902). Boult (Incbauspo). Gas generator 

furnaces. Jure 4. 

„ 16,646 (1903). Keyling. Blastfurnaces. May 27. 

„ 1954 (1903). Begthold. Incandescent mantles. 

Juno 4. 

„ 4094 (1903). Parks. Open-hearth furnaces. 

May 27. 

„ 4335 (1903). Marks (Moore). Furnaces. May 27. 


‘ [C.S.] 4861 (1908). Bian. Purification of furnace gases 
May 27. 

„ 8821 (1908). Dudgeon (Soc. Anon. • J. Cockeril 

and Savage). Blastfurnaces. June 4. 

m.—DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM, AND - 
MINERAL WAXES. 

[C.S.] 16,511 (1902). Archdale. Method of and mean; 
for dehydrating or distilling coal tar, &c. June 4 

„ 28,277 (1902). Rosemaan. Manufacture of de 

odorous and soluble carbolic acid and homologuc 
of the same. June 4. 

„ 951 (1903). Wise (von May). Treatment o 

petroleum and other hydrocarbons, and of thei 
distillates and derivatives. June4. 

IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 11,680. Imray (Meister, Lucius uud Brdning) 
Manufacture of indigo dyestuffs. May 21. 

„ 11,717. Newton (Bayer). Production of new dye 

stuffs of the anthraquinoue series. May 22. , 

„ 11,882. Shillito (Aniline Colour and Extrac 

Works, formerly J. R. Geigy). Basie dyestuffs 
May 25. 

„ 11,914. Imray (Meister, Lucius und Pruning) 

Manufacture of compounds of aromatic amido 
carboxylic esters. May 25. 

„ 12,099. Newton (Bayer). Production of anthracen 

derivatives. May 27. 

„ 12,120. Johnson (Kalle). Manufacture of disaz 

colouring matters. May 27. 

„ 12,298. Imray (Soc. Anon. Mat. Col. et Prod 

Chim. St. Denis). Manufacture of sulphurisei 
dyestuffs. May 29. 

[C.S.] 14,576 (1902). Imray (Meister, Lucius un 
Pruning). Manufacture of secondary disaze 
dyestuffs from monoacetyl-p-diamidohydro 
quinone dialkylether or amidohydroquinon 
dialkylether. May 27. 

„ 15,599 (1902). Johnson (Badische Anilin undSod 

Fabrik). Production of azo colour, lakes, an 
intermediate products. June 4. 

„ 15,600 (1902). Johnson (Badische Anilin und Sod 

Fabrik). Manufacture of colouring raattei 
containing sulphur. June 4. 

„ 15,660 (1902). Imray (Meister, Lucius un 

Pruning). Manufacture of phenyl glycin - o 
carboxylic acid. June 4. 

V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 11,451. Mann. Process for dyeing animal an 
vegetable fibres. May 19. 

„ 12,126. Goddard. Apparatus for dyeing warps ft 

weaving, and otherwise treating them wit 
liquids. May 28 . 

„ 12,299. Mathieu, Pdroune, and Humbert. Method 

of drying and enrbonising fabrics. May 29. 

[C.S.] 12,373 (1902). Owens. Dyeing of fibrous materia 
May 27. 

„ 14,581 (1902). ltansford (Cassella). Productio 

of two-coloured effects on cotton and silk b 
dyeing wnh sulphur colours. May 27. 

„ 5650 (1903). Dubois. Method of giving lisle threa 

finish to vegetable fabrics. June 4. 

„ 7913 (1903). Krefting. Extraction from sea wee 

of products suitable for use in dressing text! 
materials, for sixing yarn, &c. June 4. 

VU.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 11,549. Johnson (Badische Anilin und Soda Fabrik] 
Purification of gases. May 20. 

■> . 11,558. Ryan. Utilisation of carbonic add gat 

May 21. ■ 
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fA.] 18,081. Ashcraft. ' See iindtr XI. . .. f 

.18,038. Ashcroft. Set'under XI. J I 

; 1*,377.’AAcroft. See under XI. j 

12 , 391 . Monin. Treatment and utilisation of j 

" ' artificial sulpha tea and carbonates of lime. [ 

■ MaySO. 

18,419. Thompson (Wischin). 1 Manufacture of t 
sulphuric anhydride. May 3th ! 

[C.S.1 11,609 (1908). lake (Atmotpberic Oxygen and 
Power Co.). Apparatus for liquefying air and < 
separating ‘ the constituent gases of the same, j 
May 27. 

„ 16,206 (1902). Johnson (Vcrein. C’hem. Fabr. 

Mannheim). Contact apparatus for producing 
sulphuric anhydride. May 27. 

„ 8287 (1903). Brunck. Extraction of ammonia 

from distillation gases. May 27. 

VIII.—POTTERY, GLASS, AND ENAMELS. 

[C.S.] 11,119 (1902). Tindal. Kilns and ovens for firing 
earthenware goods. May 27. 

„ 354 (1903). Harrison, Wharton, and VVightman. 

Process and apparatus for making glass. May 27. 

„ 3077 (1903). Arbogast. Manufacture of hollow 

glassware. (Int. Appl., Feb. 11, 1902.) May 27. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 11,324. Timm. Manufacture of Portland cement.* 
May 18. 

„ 11,779. Graham. Refractory composition appli¬ 

cable for furnace lining, &c. May 23. 

,, 11,802. Staab. Combination of ingredients for 

manufacturing a water-stopping mortar or cement. 
May 22 . 

„ 12,095. Perkiewicz. Manufacture of bricks.* 

May 27. 

„ 12,139. Taylor. Producing artificial slate. May 28. 

„ 12,256. Vaughan, Continuous kilns for burning 

hricks and other clay goods, also for limes and 
cements.* May 29. 

[C.S.] 6400 (1902). Thomson. Manufacture of artificial 
stone, and apparatus therefor. May 27. 

„ 12,861 (1902). Thom. Manufacture of artificial 

marble, dolomite, and other stone. June 4. 

„ 2371 (1903). Eaton, Pfeifer, and Briggs. Produc¬ 

tion of building blocks or bricks, Juno 4. 

„ 5090 (1903). Bartatt and United Asbestos Co., 

Ltd. Non-conducting coverings for boilers, ; 
tanks, pipes, &c. June 4. 

„ 6091 (1903). Stehmnnn. Kilns. May 27. 

X.—METALLURGY. 

[A.] 23,042a (1902). Stevenson and Marquard. Alloy 
for use in the manufacture of steel and in the 
production of tinplate and sheets.* May 29. 

„ 11,257. Mollard. Metals. May 18. 

„ 11,284. Tbwaite and Denny. Producing metallic 

zinc and its vapour. May 18. 

„ 11,303. Garretson. Process of converting or 

Bessemerising matte. .May 18. 

„ 11,754. Taylor. Treatment of blast furnace slag. 

May 22. ! 

,, 11,966. Bates and Peard. Metal annealing fur- I 

naces. May 26. 

12,186. Gfihrs and Giihrg. Treatment of metallic ! 
zinc. May 28. 

„ 12,282. Beckett. Manufacture of ingot iron and j 

steel. May 29. 

» 12,381. Kammerer. Welding process for use in 

the manufacture of plated sheet metal. May 80. 

[C.S.] 8693 (1902). Brindley. Treatment of tin and other 
scrap. May 27. 

„ 11,671 (1902). Boult (Perron), Treatment of 

nickel and oopper-nickel ores. Jane 4. 

» 14,789 (1902). Ewan. Manufacture of sodium. 

* May 27. 


[C.S.] 14)98* (1*02). Down. Treatment of iino ore* or 
other xino material. May 8f. ,, c 

„ 20,245 (1902). Carson. Miller. and .nut|t.* Treat¬ 

ing or refining molten metals, and'apparatus 

1 therefor. Jutte 4. 

„ 27,122 (1902). Jones. Furnaces for smelting 

iron. May 27. 

„ ,7016 (1903). Fortun y Pelletier and Setpprun y 

Sempruri. Solder for aluminium or aluminium 
alloys. June 4. 

„ 7855 (1903). Polte. Manufacture of articles of 

wolfram and lead. Juno 4. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

fA.] 11,276. Rodcrbourg. Manufacture of electrodes. 
May 18. 

„ 11,412. Vogel. Arc-light electrodes. May 19. 

„ 11,579. Greenfield. Amides for electrolytic opera¬ 

te ms. May 21. 

„ 11,893. Thorp. Electrolysing apparatus. May 25. 

„ 12,032. Johnson (Ford). Electrolytic apparatus 

and secondary batteries. May 26. 

„ 12,081. Ashcroft. Production of metals of tho 

alkali group by electrolysis. May 27. 

„ 12,082. Ashcroft. Production of metals of the 

alkali group and alkalis by electrolysis. May 27. 

„ 12,191. Mailer. Apparatus for producing electro¬ 

lytic deposition.* May 28. 

„ 12,377. Ashcroft. Production of metals of the 

alkali group and alkalis by electrolysis. May 30. 

„ 12,401. Allan and Cowper Coles. Electro-deposi¬ 

tion of metals. May 30. 

[C.S.] 12,182 (1902). Imray (Oestorreioh. Gasglflhlicht- 
11 . Elcct.-Ges.). Manufacture of electrical glow 
lamps with osmium filaments. June 4. 

„ 12,700 (1902). liosentbal. Manufacture of active 

material for tho plates of electric accumulators. 
Juno 1. 

„ 14,135 (1902). Baker, Smith, and Castncr-Kellner 

Alkali Co. Electrolytic cells. May 27. 

„ 26,071 (1902). llopfclt. Manufacture of arc lamp 

electrodes. June 4. 

„ 964 (1903). Gin. Electrolytic manufacture of 

aluminium. June 1. 

„ 5418 (1903). Szirmay and von Kollericb. Elec¬ 

trolytic zincing process. June 4. 

„ 8900 (1903). Mfiller. Apparatua for the produc¬ 

tion of galvanic deposits. June 4. 

XII.—FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 12,035. lladdan (Edson). Process of separating 
grease, &c., from raw fish and other grease- 
bearing material.* May 26. 

[C.S.] 11,491 (1902). Majert. See under XX. 

„ 11,778 (1902). Lake (Reale). Production of soaps 

and fatty acids. June I. 

„ 4112 (1903). Dean and Farrar. Soap tablets and 

blocks. May 27. 

„ 8099 (1903). Jurgens. Manufacture of margarine. 

June 4. 

XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A.—Pigments, Paints. 

[A.] 11,932. Codd, Decks, Decks, and Goodbody. 

Applying colouring materials by means of fluid 
pressur*.* May 25. 

[C.S.] 6521 (1903). Armbruster and Morton, Process 
of making pigments. June 4. 

B.—Resins, Varnishes. 

[C.S.] 15,890 (1902). Seeser. Process of making lino¬ 
leum. May 27. 

C. — India-rubber, gc. 

[CJ3.] 868 (1903). Smith. Apparatus far vulcanising 
and moulding rubber. May 27. 
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XIV.—TANNING, LHATHBB, GLUE. AND SIZE. 

[A.] 11,830. Boult (Stone). Depilatories for removing 
hair from skin or hides.* Mar 18. 

„ 11,625. Jensen (Maetschke). Manufacture of a 

limpid solution of agar-agar. May 21. 

[C.S.] 17,258 (1902). Spittelor. Separation of casein. 
June 4. 

,, 25,556 (1902). Eberhard and Mierisch. Method 

for making clearly soluble casein. June 4. 

„ 8236 (1903). Felton. Treating hides or skins pre¬ 

paratory to tanning. June 4. 

XV.—MANURES. 

[A.] 11,890. Lehofer. Plant for extracting manure 
from sewage. May 25. 

XVI—SUGAR, STARCH, GUM, Bra 

[C.8.] 17,912 (1902). Sprcckels and Kern. Purification 
of sugar crystals, and a product obtained thereby. 
June 4. 

,, 19,028 (1902). Claassen. Controlling the over- 

saturation in boiling saccharine solutions or 
syrups. June 4. 

„ 4858 (1903). Sudre. Treatment of residuary 

liquors of sugar factories. (Int. Appl., June 3, 
1902.) May 27. 

„ 5439 (1903). Steffen. Obtaining pure concentrated 

beetroot, expressed juices, and residues rich in 
sugar. May 27. 

XVU.— BREWING, WINES, 8PIRIT8, Eto. 

[A.] 11,325. SomlA, Treatment of malt for alcoholic 
fermentation.* May 18. 

„ 11,750. Ball. Process and apparatus for drying 

malt extract and the like.* May 22. 

,, 12,084. Shorey and Scruby. Process for treating 

spent hops. May 27. 

[C.S.] 16,037 (1902). Ransfords (Pharra. Inst. L. W. 
Cans). Obtaining the contents of yeast cells. 
June 4. 

„ 27,068 (1902). Sanguineti. Manufacture of 

spirituous liquids. May 27. 

„ 3688 (1903). Souter and Souter. Utilisation of 

brewers’ and distillers’ by-products. June 4. 

XVIII.—FOODS j SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Food*. 

[A.] 11,526. Douglas. Apparatus for the manufacture 
of vinegar,* (U.iS. Appl., May 20, 1902.) 
May 20. 

„ 11,749. Lapp. Process of softening grain.* 

May 22. 

„ 12,045. Daseking and Paradies. Purification and 

preservation ot milk. May 26. 

„ 12,046. Leetbam. Bleaobing wheat. Hour, &c. 

May 27. 

„ 12,154. Adair. Manufacture of self-raising flour 

and preservation of the materials for use therein. 
May 28. 

[C.S.] 8099 (1908). Jurgens. See under XU. 

„ 8743 (1903). Just. Drying and preserving milk 

and milk-like products. May 27. 


B. — Sanitation; WtUtr Purification. 

fA.] 11,890. Lehofer. See under XV. 

„ 12,058. Bennie. Apparatus for renovating the 

surface of bacteria beds. May 26. 

[C.S.J 14,366 (1902). Candy and Candy. Apparatus for 
distributing sewage in sewage tanks and with¬ 
drawing the effluent, and for distributing sewage, 
&c., over bacteria beds, &c. May 27. 

C.— Disinfectant*. 

[C.S.] 11,351 (1902). Beater and Toppin. Disinfecting 
powder. May 27. 

XIX.—PAPER, PASTEBOARD, Em 

[A.] 11,517. Leiner and Cremer. Apparatus for testing 
paper. May 20. 

„ 11,550. Lacroix. Paper - making machines. 

May 20. 

[C.S.] 15,632 (1902). Callender. Treatment of peat, 
moss, or other fibres to render them suitable 
for paper making, he. June 4. 

„ 17,501 (1902). Thompson (Vereinigte Kunst- 

seidefabr.). Preparation of stable alkaline 
solutions of cellulose hydrate and the precipita¬ 
tion of the hydrate therefrom. May 27. 

„ 5339 (1903). Goy. Manufacture of paper. June 4. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 11,402. Richardson. Manufacture of pinene hydro¬ 
chloride, campheue, and camphor from turpen¬ 
tine. May 19. 

„ 11,450. Schofield and Cole. Apparatus for pro¬ 

ducing liquid extracts.* May 19. 

„ 12,282. Zimmermann (Chem. Fabr. auf Actien, 

vorm. K. Schering). Manufacture of products 
useful in therapeutics. May 29. 

[C.S.] 11,491 (1902). Majert. Preparation of bromine 
and iodine compounds of fats and of the methyl 
and ethyl esters of fatty acids. May 27. 

„ 14,935 (1902). Newton (Bayer). Production of 

theophylline. May 27. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 11,605. Carolan (General Electric Co.). Blue 
print process. May 21. 

„ 11,886. Cadett. Means for coating photographic 

papers and films. May 25. 

[C.S.] 14,714 (1902). Fiedler. Method of developing, 
fixing, and washing photographic films, &c. 
May 27. . 

„ 7853 (1903). Archer. Production of photographic 

prints. June 4. 

XXII—EXPLOSIVES, MATCHES, Em 

[A.] 11,440. Orsman. Safety detonating explosives for 
use in coal or other mines, or for general blasting 
purposes. May 19. 

„ 11,990. Christenseu. Manufacture of matches. 

May 26. 

[C.S.] 4009 (1903). Huch. Manufacture of non- 
poisonous matches. June 4. 

„ 7G95 (1903). Du Pont. Apparatus for glazing 

blasting powder, gunpowder, &c. May 27. 

„ 7712 (1903). DuPont. Method of glazing blast¬ 

ing powder, gunpowder, &c. May 27. 
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Canadian Section. 


Chairman: W. R. Lang. 

k w rhnirm** . $ J> - Wniwood. 

Vice-Chairmen : \ ]Jnrold Van dn . Linde. 

Committee: 
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Hugo Carlason. 
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lion. Secretary and Treasurer: 
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Julian L. baker. J. Lewkowitsch. 

A. C. Chapman. A. Gordon Salamon. 
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Committee 
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Hon. Local Secretary and Treasurer: 
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Bon. Local Secretary: 
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The following take office in July next:— Chairman: J. Carter 
Bell. Committee: G. J. Fowler, b. Hart, W. h. Kay, F. Scudder. 

Hon. Local Secretary: J.HUbner. 

N.B.—The names in italics are those of members of Committeo who retire from their respective offices at the end of the current session. 


The following take office in July next:— Vice-Chairman: G. M. 
Rlatter. Committee: T. Fairley, W. M. Gardner, H. R. ProcLr. 
F. W. Richardson, Geo. Ward,Thorp Whitaker. Hon . Local Seen- 
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flottrrs. 


ANNUAL MEETING, BRADFORD, 1903. 

AllHlOOKO PltOOKAMMK. 

Wednesday , July 15 th. 

lo.30a.ro. General Meeting. President’s Addross. Mu¬ 
nicipal Technical College. 

1.0 p.m. Luucheon, at Midland Hotel, by invitation of 
the Local Committee. 

3.0 p.m. Girden Party at “ Ashdown,” Apperlcy Bridge, 
by kind invitation of XV. Edward Aykrovd, 
Esq., J.P. 

8.0 p.m. Reception at the Town Hull by his Worship 
the Mayor of Bradford (Aid. David Wade, 
J.P.) and Mrs. Wade. 

Thursday ./uly 16 th. 

Whole Day Excursion : — 

(1) The Works of Messrs. Win. Fison ami Co., Hurley* 
in-Wharfedalo (Spinning and Manufacturing). 
Luncheon at Burley. 

Afternoon visit to Fat nley Hull, Otlcy, by kind invi¬ 
tation of F. II. Fawkes, Esq., J.P., to inspect Hull 
and Collection of Paintings by J. M. W. Turner, 
U.A. 

Morninj Excursions :— 

(->) The Works of Messrs. W. and J. Whitehead, Ltd. 
(Combing and Spinning). The Works of Messrs. 
Priestley’s, Ltd. (Manufacturing). 

(3) The Works of Messrs. Jas. Drummond and Sons, 

Ltd. (Combing, Spinning, and Manufacturing). 

(4) The Works of Messr-. John Smith and Sons, Ltd. 

(Combing, Spinning, and Dyeing). The Works 
of Messrs. II. B. Priestman and Co. (Spinning and 
Manufacturing). The Works of Messrs. A. 
Priestman unit Co. (Manufacturing and Finishing). 

(5) The Works of Messrs. Sir Titus Salt, Bart., Sons, 

and Co., Ltd. (Combing, Spinning, Manufacturing, 
and Dyeing). 

(6) The City Conditioning House (Testing of Wool, Tops, 

Varus, &c.). 

Note.— Luncheon will he provided : for Excur¬ 
sion 1 at Burley, and for all others at the Midland 
Hotel, Bradford. 

Afternoon Excursions :— 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom 

Makers). 

(8) The Works of Messrs. W. H. North and Co., Ltd. 

(Cotton Warp Dyeing, Sizing, and Mercerising). 

(9) The Works of Messrs. Ed. Ripley and Sou, Ltd. 

(Piece Djeing and Finishing). 

(10) The Warehouse of Messrs. Law Russell and Co., 

Ltd. (Dress Goods). 

A 'ole .—This Excursion is specially suitable far 
Ladies. 

The following has been arranged so that all 
Afternoon Parties may participate, with exception 
of Excursion 1:— 

(11) The New City Fire Brigade Station, at 5 p.m. 

(Special turn-out of the Brigade.) 

7.30 p.m. Annual Dinner at the Midland Hotel. President’s 
Reception, 7 to 7.30. Ladies are especially 
invited to attend the Dinner. 

Friday t July 17 th. 

Pleasure Excursion toUipoo, Studley Royal, and Harrogate. 
®—10 p.m. Ladies’ Evening, Midland Hotel. 

10 p.m. Smoking Concert, Midland Hotel. 


A detailed programme, with request form for tickets, 
was issued with the Journal for May SO. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 ; Prof. 1*. Phillips Bedsou, Mr. E. 
Carey, Mr. W. II. Nichols, and J'rof. Ii. R. Procter have 
been nominated Vice-Presidents under Rule 8; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The lion. Treasurer and lion. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Mr. B. K. R. Newlands, Prof. W. J. Pope, F.R.S., and 
Dr, W. S. Squire have been nominated under Rule 18, and 
Mr. II. Hemingway under Rule 19, to till four vacancies 
among the Ordinan Members of Council. No Ballot will 
be required. 


NEW SECTION AT SYDNEY, NEW 
SOUTH WALKS. 

The Council has granted the application of thirty members 
of the Society residing in New South Wales to be allowed 
to form a section, to be called the Sydney Section of the 
Society. 

ST. LOUIS EXIIIBI 1'IOX, 190 1. 

The invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been i-sued 
by the Royal Commission, with the endorsement of the 
Prince of Wales as President, may perhaps be regarded by 
some as an appeal to the patriotism rather than to the 
business instincts of British maniifuchirm, but it is to he 
hoped that on the higher ground indicated it will not be 
ignored. 

It would be most regrettable if other nations made a 
better display than this country, for, as has been pointed out 
by His Royal Highness, conclusions respecting the relative 
industrial importance of various nations will certainly ho 
drawn from the respective exhibits, and thus, indirectly, if 
not directly, the manufacturing interests of this country 
will suffer unless they are adequately represented at 
St. Louis. 

The Commission is seeking to encourage the adoption of 
the principle of collective exhibits, and is ottering important 
advantages to those who co-operate on this bisis. The 
chemical industries lend themselves readily to such a 
method of representative illustration,anil it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may be secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical manufac¬ 
turers are prepared to support the action now being taken, 
and those who have not responded to the appeal should do 
so without loss of time. Full particulars can he obtained 
from the Secretary of the Liberal Arts Committee at the 
office ot the Royal Commission for the St. Louis Exhibition, 
1904, 47, Victoria Street, SAV. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers, 
infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
i abstracted for the Journal, in which case no reprints can 
be furnished to the author. 

B 2 
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STATEMENT OF REVENUE AND EXPENDITURE FOR THE YEAR 1902. 


(Made up to the 16th May 1903.) 


REVENUE. 


EXPENDITURE. 


Annual Subscriptions for 11)02 £ $. d. £ 8. d. 

I subscription received in 1000 . 1 6 0 

142 subscriptions received in tool. 177 2 0 

3,HOl subscriptions received in 1002. 4,120 5 0 

49 subscriptions received in 1001. <>o o 0 

(Sundry balances and excess payments) 4 12 10 

—-- - 4,3(50 4 10 

3,192 

Entrance Fees (32(5 at 1/. Is.) . 342 (1 0 

Life Composition Foes (4 at 20/.). HO 0 0 


“ Collective Index ** Subscriptions. .. 11 0 0 

Investments: — 

Interest on Metropolitan 3 per cent. 

Consoiidatrd Stock. l-(> 0 10 

Interest on (Jus Light and Coke Com¬ 
pany’s 3 per cent. Consol. Deb. Stock. 1(5 is 8 
Interest on North British Railways per 

cent. Consolidated Lien Stock. 30 12 0 

Interest on Midland Railway 2ls per cent. 

Perpetual Preference Stock. 17 C 2 

Interest on Omit Eastern Railway 4 per 
cent Irredeemable dunranteed Stock 2112 1 

Interest on New Zealand 3 per cent. 1915 

Stock. 29 3 9 

Interest on New South W ales 3 per cent. 

1935 Stock. 1113 <5 

Interest on South Eastern Railway 4 \ 

per cent. Preference Slock. 2S 9 8 

Interest on Soutliwaik and Vauxluill 
Water Company 3 per cent. l>el»en- 

lure Stock.:•••!,. 28 3 9 

Interest on Nottingham Joint Stock 
Station 3 per cent. Debenture Stock.. 5 12 11 
Interest on (Ireat Western Railway 
ft per cent. Guaranteed Preference 

Stock. 14 1 11 

Interest on Groat Northern Railway 

3 per cent. Debenture Stock. 22 11 «* 

I ntereat oil Deposit Account at Bank.. 20 17 1 

Journal.— -377 3 B> 

Sales . 5S - * 7 


£ 5,289 17 3 


Journal Expenses :— 

Publishing. 

Editorial 

Editor’s Salary. 

Editor's Expenses. 

Abstractors.. 

Indexing Journal. 

Patent Lists. 

Sub-Editor’s salary. 

Foreign Journals. 

Sundry Journals. 

Insurance of Stock. 

Patents and Specifications 

French. 

United States of America. 


£ 8. d. 


. 1,360 1 1 

£ 8. d. 

<100 0 0 
69 12 10 
078 19 9 
154 14 0 
19 8 9 
150 0 0 
11 8 0 
9 8 (5 

-1,077 11 10 

7 2 0 


20 3 9 
30 4 S 

-50 8 it 


Sectional Expenses. •"('4 4 5 

Annual Meeting Expenses. 1(57 17 11 

Secretary’s Salary . 300 0 0 

Assistant. loo 0 o 


Printing Sundries. 44 7 ft 

Stationery. 4« 5 0 

Library ( Binding Rooks) .. *5 5 <5 

Clerical Assistance. 14 10 0 

Honorarium to Treasurer’s Assistant. 52 10 o 

Office Expenses. 

Solicitor’s Charges. 7 7 0 

Auditors’ Fee. In 10 e 

Sundries. it- 5 1 

Bank Charges. <> 11 2 

Treasurer's Petty Cash, Postage and writing 

up Subscriptions. 25 1 2 

Secretary’s Potty Cash and Postage . 73 15 5 

National Physical Laboratory (First Donation) 

Decennial Index (18911—1905). 

Investment : — 

Great Western Railway 5 per cent. Pre¬ 
ference Stock (Odd/.). 97012 0 

Ealnnee of Revenue over Expenditure. 


£ 8. J. 


3,095 3 10 
532 2 t 
400 0 0 


1(55 18 5 
142 19 5 


38 13 3 


98 10 7 
loo O 0 
258 0 O 


458 3 5 


£5.289 17 3 


fctet of JRrmbero ©IrrtetJ 

23rd JUNE 1903. 

Aniott, John S., Fabriea Nacionnl, Trubia, Oviedo, Asturias, 
Spain, Chemist and Metallurgist. 

Brewer, Leonard A., Prior Well Brewery, Worksop, Notts, 
Brewer and ( hernist. 

Bryant, V. Seymour, The Bank, Camborne, Cornwall, 
Analytical Chemist. 

Donald, J. T., 112, St. Fratujois Xavier Street, Montreal, 
Canada, Analytical uud Consulting Chemist. 

Dubuque, Edwin D., 310, Keulty Building, Elmira, NX, 
U.S.A., Chemist. 

Fraucksen, Dr. Aug., Bridesburg, Philadelphia, Pa.,U.S.A., 
Chemist. 

Free, B. E., The Elms, Mistley, Essex, Mult-ter. 

Gray, Wm. S , 76, William Street, New Vork City, U.S.A., ; 
Chemical Merchant. 

Hazen, Chas. R., Collingwood, Ohio, U.S.A., Chemist. 

Helps, D. 11., c/o Reading Gas Co., King’s Road Works, 
Reading, Engineer and Manager. 

Hoffmann, W. F., 23, Division Place, Newark, N.J., U.S.A., 
Chemical Merchant. 

Leerburger, lIeury.A4, Beckman Street, New York City, 
U.S.A., Essential Oil Merchant. 

MeKenny, Charles, Bayview House, Drogheda, Ireland, 
Chemical Engineer and Manure Manufacturer. 

McMutlan, Charles, 20, Corn Market, Belfast, Ireland, 
Chemist. 


Mommers, Richard, c/o Illinois Sugar Refining Co., Pekin, 
III., U.S.A., Chemical Engineer. 

Oblenrehlager, J. G., jun., 2. Eowkes Buddings, Great 
Tower Street, London, K.C., Chemical Merchant. 

Reading, Richard W., Knights’ Deep, Ltd., P.O. Box 143, 
Germiston, Transvaal, South Africa, Assayer and 
Mechanical Engineer. 

Richardson, F. J., Chemical Works, Ringsend Docks, 
Dublin, Ireland, Chemical Manure Manufacturer. 

Krelnfsen, l)r. J. A., u/o Coal Distillation (Jo., Middles¬ 
brough, Yorks, Works Manager. 

Ranting, D. A., GO, Market Street, Melbourne, Vic.. 
Australia, Assayer. 

k, F. D., 138, Mouroe Avenue, Detroit, .Mich., U.S.A . 
Chemist. 


Changes of Sfchretfflf. 


When notifying new addresses, members are requested t» 
write them distinctly, and slate whether they are temporary 
or permanent. Multiplication of addresses is also to he 
avoided as tending to create confusion. When semis -I 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the sale 
delivery of the Journal depends. 


| Auty, A. M. (not Anty, A. M., as in list); address a* 
| before. 







































June so, isos.) BALANCE SHEET; MEMBERS ELECTED; CHANGES OF ADDRESS. 729 


Dr. 


THE TREASURER—IX AGCOUXT WITH THE SOCIETY OF CHEMICAL INDUSTRY 

FOR THE YEAR 1902. 


Cr. 


To Cull on Deposit (1st January 1902) .... 
Balance at Bank (1st January M)u2). ... 


£ 9 . d. £ 

5(H) 0 0 

317 0 8 


s. d. 


Less Cash dm* to Secretary 
Annual Subscriptions :— 

3 for the year liKK).... 
51 for the year 1901 
3,301 for the year 1902 


817 0 S 
0 0 1 


0 


. 3 13 

. 07 lo o 

. 4.12*1 5 0 

318 for the year 1903. 397 10 0 

3 for the year 1904 . 3 15 0 
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THE DKTK RM1N ATK >N OF Sill! IN WAGE IN 11AW 
WOOL AND WOOLLEN VAHN’S. 

11Y M.I'UKO TINOLK, ll.se., I'll. 1 >., AMI Will.1 AM 
MimlllSON, II. A. 

Determinations of the shrinkage (t.e., the loss of weight 
by scouring) of wool must depend on one of two 
principles; the wool may be washed with some such 
solution as would be used in scouring, then rinsed, dried, 
and weighed, or it may be extracted by some solvent 
suitable for removing fatty matter, washed with water to 
remove sand ami other insoluble impurities, then dried and 
weighed ns in the previous ease. 

At first it might appear that the test results would he 
obtaiued by the first method, since the conditions under 
which the actual scouring will be performed are then most 
closely approached. It is, however, very difficult to pro¬ 
perly scour raw wool, even in small quantities, by hand, 
and still more difficult to thoroughly rinse it. Before 
adopting one of the extraction methods for laboratory use 
it was necessary to institute comparisons, in order to be 
sure that results obtained in this w ay would agree closely i 
enough wilh those obtained by any oilier. The object was 
to find a method which would la) sufficiently accurate, , 
fairly rapid, and which would require the minimum of care 
and attention during the operation. It may he pointed out 
that an agreement within 2 per cent, between two deter¬ 
minations tit such an operation as this may be considered 
as extremely fair. 

Experimental.—\n every determination, no matter by 
what method, the last steps consist in washing the wool 
with water, drying at about 103’, and weighing it. Since 
this drying causes a permanent loss of weight in wool, and 
since the first weighing is made upon an air-dried sample, 
it is obviously necessary to introduce a correction by 
drying the wool at 103° before cleaning it, and adding the 
loss of weight so produced to the final weight ot dry 
and clean wool. Thrt'will be best understood from the 
lollowing example:—Weight of wool taken (uir dry), 
100 grins.; loss of weight after drying lor one hour at 
105", 3 grins.; weight of wool after being so treated, 
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scoured, rinsed, and again dried, 70 grms. The true 
shrinkage would be 27 per cent., not (as when unoorreeted) 
30 per cent. 

First Scries .—Determinations were made on two sample, 
of the same wool, in order to show that a scouring method 
and an extraction method might be relied on to giv, 
results sufficiently close to oue another. 

By the scouring method the wool was wnshed twice with 
water, then soaked, and constantly stirred for 30 minute, 
in a solution containing 3 per cent, of soap, ami maintained 
at 63 to 1)7°. It was next washed repeatedly in boiling 
water, dried at 105", anti weighed. Skrinkage = 25 per 
cent. 

For the extraction method the wool was placed in an 
ordinary extractor, and extracted with ether for 30 minutes. 
It was then washed twice with boiling water, dried, and 
weighed. Shrinkage — 28'5 per cent. 

The results thus obtained were sufficiently close to 
justify another series of experiments, iu which several 
solvents might be compared together. 

Second Series — 111 these experiments the wool used was 
of different origin from that previously investigated, Its 
shrinkage was, however, nearly the same. 

Scouring w ith soap solution gave a shrinkage of 27'6 per 
cent. Scouring with a solution containing S per cent, of 
sodium carbonate, which was applied iu exactly the same 
way as the solution of soap, gave a shrinkage of 24'7 per 
cent. 

All extraction experiments were carried out, except for 
the variations in the solvent usesl, exactly as was the ether 
extraction in the first series. Ether gave a shrinkage of 
24'2 percent. Alcohol, 27 "J percent, l’etroleum ether, 
2 7 • 2 per cent. 

Third Series .—It seemed most probable that the 
deviations noticed in the first two series of experiments 
were due more to the difficulty of fairly sampling raw wool 
than to any other cause. Cheek experiments were there¬ 
fore made on two samples of unscoured carpet-yarn. 
“ No. 1 ingrain ” is a fair grade of yarn, running very even 
in quality. “ No. 5 ingrain ” is a low grade yarn, uneven 
and coarse, much of the skrinkage of which is due to 
inorganic matter ami to partial mechanical disintegration 
of the yarn itself, white being scoured and subsequently 
handled. The “factory shrinkage" shows the loss in 
weight of the yarn after being scoured, dyed, dried, and 
passed on to the winding room, where it is weighed a 
second time ;— 

Shrinkage. 


No. 1 Jonrain. No. 5 Inftruin. 


Ether ext ruction. 


Per Cent. 

12-a 

l’er Cent. 
141) 

l’etroleum ether extraction . 


J.r 1 

16*0 

Factory shrinknKc. 


140 

10 to 20 


Conclusions .—The figures obtained by the different 
methods in the first and second series of experiments 
probably differ no more than would those obtained by the 
same method on different samples of the same wool. This 
deduction is supported by the close agreement of tin- 
results obtained by ether and petroleum ether respectively 
in the third series, where the material offered no difficult' 
iu sampling. 

It makes little difference what common organic solvent 
is employed in an extraction method. Petroleum ether is 
probably the most useful, being easily obtained, cheap, and 
readily volatile. 

An extraction method is more quickly and easily per- 
foimed, and requires less care and attention than a scouring 
method. The advantages of the former can only be 
appreciated by those who have used both. An extraction 
method is hardly suitable to use as a check on factory 
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practice when low grade yarns, containing much cows’ hair, 
art* to be tested. The results on No. 5 ingraiu yarn 
sufficiently shows this. 

We wish to convey our thanks to Mr. F. 1$. Hayes, 
manager of the Toronto Carpet Manufacturing Co., for his 
kindness in supplying the wool and carpet yarn on which 
these determinations were made. 


tontion Action. 


Meeting held at Burlington House , on Monday, 
May \Ibth , 1903. 


MR. WAI.TKR F. ILKi 1 > IN TIIK CHAIR. 


THE ACTIOX OK HYPOCHLORITE SOLUTIONS 
ON METALS. 

11Y 11EKRKKT I*. 1»E ARSON, M.Sc. 

Referring to the communicatioii by Dr. White, in the 
Journal of the Kith Keb. this year* on the “action of 
solutions of bleaching powder and of hypoehlorous acid on 
metals,” the following observations made by me may be of 
interest to the author and possibly to the readers of the 
Journal. 

Pieces of the metals mentioned below, about 3 cm. square i 
and 2 mm. thick, were placed 12 months ago in half litre, | 
wide-mouthed, tightly-stoppered bottles, with loo c.c. of ; 
an alkaline solution of sodium hypochlorite (containing | 
t)7 per cent, available chlorine and 57 per cent. Nad 'Cto j 
each piece. The bottles were kept below JG°C., aud the j 
observations made were 

Iron. —'File action set in at once, and in a few days a ! 
copious brown precipitate of ferric hydroxide was produced. * 
Alter three weeks the solution became of a deep claret 
colour, probably dm* to the formation of ferrates. The 
Colour thus developed gradually faded again until the 
solution became colourb ss. 

Zinc. — Very slight action at first, but at the end of a 
fortnight a decided deposition of ZnO. After six months, 
copious powdery deposition of the same substance. 

Lead. — Formed puce-coloured loud peroxide at almost 
the same rate as ferric hydroxide was produced. 

Copper and Zinc Alloy. —The upper side of the piece 
was thickly covered with a dull-green deposit at the 
end of 12 months, and the lower side next the glass had 
a slight scarlet coating, having the appearance of pure 
cuprous oxide. 

No trace of any of the metals was found in the solutions, 
and each solution contained small quantities, varying from 
‘>•2 per cent, to 0*05 per cent, of chlorates. Gas was 
evolved in all cases, but was not examined. 

I have, unfortunately, no opportunity of making a thorough 
investigation into the subject, but I think the difference 
between the action of a solution of calcium hypochlorite 
and an alkaline solution of sodium hypochlorite is sufficiently 
striking to be of interest to those working on the subject. 

The observation of Drs. Dobbin and White, in the same 
journal, that bleaching liquor can form nascent oxygen with 
ferric hydroxide, is highly interesting, and provides a possible 
explanation of the uneven dyeing obtaining in the case of 
certain cotton goods which have been bleached. The cause 
would appear to be the local formation of oxycellulose by 
the nascent oxygen formed by the action of the “ chernic ” 
on iron stains produced in the boiling and not thoroughly 
removed before “ chemicing.” 


£>ork3l)irr 4>rrtton. 


Meeting held at the Midland Hotel , Bradford , on 
Monday, March 30 th, 1903. 


MU. ,l\MKs K. liROIoKU IN TIIK CHAIR. 


METHODS OF STANDARDISING 
PERMANGANATE OF POTASH. AND THE USE 
OF THIS SUBSTANCE IN THE VOLUMETRIC 
ESTIMATION OF IRON. 

BY W. M. OAJiHNKH. I .('S., II. NORTH, A.It.C.So., 

ANO V. R. NAYLOR. 

Results which we obtained some time ago indicated that 
I gravimetric and volumetric methods of determining 
iron were not, in perfect agreement, and we therefore 
decided to make a critical examination of the methods of 
standardising and of using permanganate of potash in 
volumetric determinations of iron in various substances. 

\\ itil regard to tin* standardisation of the permanganate, 
Thiele and Dcchert (Zeits. angew. Chem., 1901, 14 } 1233— 
1214) state that oxalic acid is preferable to the various 
kinds of so-calbd pure iron recommended for the purpose. 

Rust (Zeits. anal, (’hem., 1902, 41, €5Ut*—008) states that 
manganese oxalate dried over strong sulphuric acid always 
contains two molecules of water, and, being non-hygroscopic, 
serves as a convenient salt for standardising permanganate. 

Dupre, jun., and K. Millie (Zeits. angew. Chem., 1902. 
15, 1214 -12 lb) have experimented with various double 
oxalates, and state that the most accurate Results are 
obtained with lead oxalate, as suggested by Stolba, and 
with sodium oxalate, as suggested by Sorensen. 

These methods introduce substances which, with the 
exception of oxalic acid and sodium oxalate, are not readily 
available, and it was therefore decided to reerystallihc the 
permanganate of potash, and from the pure and dry salt 
make up a standard solution by exact weighing. 

The pure salt was finally obtained in the following 
manner. A hot saturated solution was rapidly filtered 
through recently ignited asbestos, the salt allowed to 
j crystallise, and the mother-liquor drained oft ; the crystals 
J were again dissolved in a small quantity of boiling distilled 
| water and then reerystalliscd, the mother-liquor being again 
j rejected. In this way very fine needle shuped crystals 
were obtained, which were dried in a stcum oven in the 
| crystallising dish used in the preparation. A deeinormul 
| solution was then prepared. In all the experiments, boiled 
. distilled water was used, and the measurements made with 
( vessels accurately calibrated at 15° C. Decinormal solu- 
| tions of ammonium oxalate, granular ferrous ummonium 
; sulphate, and oxalic acid were made from the materials rold 
as “pure” without any attempt being made to further 
purify them, and the results in Table I. show that these 
substances may each be satisfactorily used, if necessary, for 
the standardisation of permanganate. Experiments were 
also made with one of the samples of uminouium oxalate, 
after powdering the salt and drying in a desiccator, first 
over calcium chloride and then over sulphuric acid and 
phosphorus pentoxide. The Jesuits show that the salt 
gradually loses water of crystallisation, and it is therefore 
preferable to use the dry crystals without further treatment. 

These solutions were further t< stid at intervals during a 
period of one month to ascertain whether they retained their 
strength. We find that the pure permanganate of potash 
retains its strength both in the solid state and in solution, 
whereas after one week the strength of the ammonium 
oxalate begins to slowly deteriorate, and the ferrous 
ammonium sulphate, even in a Uightly acidified solution, 
shows a continual and regular deterioration amounting to 
about 3 per cent, in a fortnight. These results were 
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obtained by unking up fresh standard solutions of each 
substance from time to time, and then crossing the solutions 
against each other, as shown in Table II. 


Table I. 


(/;) Permanganate and Ferrous Ammonium*Sulphate, 
both prepared March 3rd. 


Date of Experiment. 


Percentage of 

FcS() 4 Aiii,SO 4 »»il,0 in Sample. 


Permanganate against Ammonium Oxalate.. 

N/10 oxalate used, 25 c.c.; 1:4 dil. ILS() 4 , 10 c.c.; 
temp., GO'' C. 




Percentage of 

— 

N, M* Perniamrunute. 

Ammonium Oxalate 



+ Aq. 

•Sample I. 


100*12 

100*12 

Sample 11. 


10'»*2) 

100*10 

Sample III. 

I 25*01 
( 25*01 

1 .>0 04 

100*0) 

Sample III. (trans¬ 
parent crystals only). 

( 2.VG7 

} sw-iw 

(25*05 

100*28 
!00*12 

100*20 

Sample IV. 

)• 25*01 
( * 5 *02 

1(10*111 

100*08 

Sample V. 

S 25*00 
( 25*00 

100*2t 

100*2) 


Permanganate against Oxalic Acid. 

N/10 oxalic acid, 25 c.c.; ILSC 10 c.c.; tetnp., 00° C. 

- N/10 Permit mraim to. 

Suin/SI.' II. J^v"! 


Percentage of 
H a r.O, » 20.0. 


loir 12 
Itin-iii 
loo 01 
100*01 


Permanganate against Ferrous Ammonium Sulphate. 
N/10 ferrous ammonium sulphate, 25 c.c.; II.NO,, 10 c.c. 


I. Pet tie newly opened. 

II. Opened 2 months previously.. 


N 10 

Pennamcmiate 

used. 


25*01 

25*00 

t 21*1*7 
> 24*99 


Poreeuloge 

of 

Ferrous Suit. 


100*01 
UK) *21 

05*‘SO 
1 *1* *5*0 


11*03. 


March 3rd 

0*9*88 
loir MI 

March 0th 

\ 1*5* *40 
(.1*11*01 

March loth 

98 41 

March 17tli 

1*0*80 

March 30th 

1*1*32 


Experiments with Powdered and Desiccated 
Ammonium Oxalate. 


Permanganate 

used. 


Oxalate used. Dried. 


Percentage of 
(N II,) 2 (-’ a O,.lI a (>. 


No. 2 Sample 3 {sfc Table I.) 14 days 1100*84 
over Cni'lg. ( 100*150 

Sample 3 (see Tattle I.) over s 102*28 
P a <>j for two days. ( 102*28 


Experiments were then made with iron alum, using 
various methods of reducing the iron to the ferrous 
condition before titration with permanganate. 

The method of reducing with zinc aud sulphuric acid 
was ultimately found to be most suitable and reliable, 
though considerable difficulty was at first experienced 
in obtaining concordant results. The errors were finally 
found to be due to the use oi ordinary granulated zinc, 
and varied within very considerable limits, as shown by 
the annexed results, according to the amount of zinc 
used. Further, different specimens of zinc varied con¬ 
siderably in composition, results obtained in blank tests 
being frequently very discordant. By using pure zinc, 
results were obtained which were in perfect agreement, 
and these, although high, are also in agreement with 
gravimetric estimations. The pure zinc should be prefer¬ 
ably granulated. The high results are probably accounted 
for by the presence of basic compounds, as no attempt was 
made to ensure the absence of basic ferric sulphate in the 
iron alum used. 

Table III. 

Estimations of Iron in Iron Alum : Effect of Purity of 
the Zinc. 


Iron Alum. 


10 c.c diluted (1:1) IP,SO, 
used for Solution of Zinc 

in each ease. 


Percentage of 
Fe a ( SO,) 3 K a SOj2H 1,0. 


Stability of Xj 10 Permanganate, Nj 10 Ammonium 
Oxalate, and X 10 Ferrous Ammonium Sulphate. 

(a) Permanganate and Oxalate. 


Date of . 
Experiment. 

N lo 

Pcrmamrauate 

used. 

N/10 Oxalate 
used. 

Percent Hire of 
(N H,) 2 (yV HjjO 
• in Sample. 

1903. 

Mar<*h 3rd 

j N(>. 1 i 

No. 1 

100*10 

March 10th 

i 

No. 2 1 

" 

100*32 

100*20 

March 17th 

No. 3 

No. 2 

ioo*oo 

M 

„ 

No. 1 

99*32 

n 

No. 1 

No. 2 

100*00 

March 301 h 

No. 2 

„ 

100*0.8 

No. 4 

No. 1 

98*90 

M 


No. 3 

100*04 


No. 1 permanganate and No. 1 oxalate, prepared March 3rd; No. 2 
permanganate, March 10th ; No. 3 permantraimte and No. 2 oxalate, 
March 17th ; No. 4 permanganate and No 3 oxalate, March 30th. 


Sample I. 

Sample II. 
Hltmk £ 


Oiditmiy zinc (0 gnus.) 

Ptuv zinc (2 grins.) 

Pure zinc (0grms.) 

0grms. ordinary zinc 
0 grms. pure zinc 


f 118*00 

( 12ti * 80 
< 101*50 
i lot no 
) 104*72 

uor-u 

( 105*24 
( 105*30 
f 3*08 
l 3 00 
0*10 


Gravimetric No. 1 = 105*08 per cent. 


Finally, the volumetric process was applied to the 
estimation of iron in iron wire, the latter being “ flower 
wire/’ generally accepted as 99*6 per cent. iron. Many 
of these estimations were made before the above mentioned 
method of obtaining standard permanganate of potash had 
been arrived at, and consequently the percentages of iron 
given in some of the results in 'fable IV. are low in 
comparison with the results which were later obtained for 
the same wire. 

The method usually recommended for standardising 
permanganate was found to give very variable results, as 
shown in Ihe annexed table. 









juneso. 1903.] JOURNAL AND PATENT LITERATURE. 


733 


Table IV. 

Estimations of Iron in Flower Iron Wire. 
(«) Carbon not removed from Solution. 

Weight of Iron used. Percontazi* of Fe. 


(ii m. 
»■ UJMI 
o’lo;»5 

O'llMI 

o‘hh; • 


JW j:> 

W.W 
10 »* 7ii 
lorn 


(b) Carbon removed ht/ Filtration. 


Weight of Iron. 


1'em* til a.ire of I run. 


Ammonium oxalate crystals should be used in the 
ordinary state, as when finely powdered and desiccated 
they are liable to lose watet of crystallisation. If pure 
ferrous ammonium sulphate is dissolved in very dilute acid, 
the solution is permanent for perhaps 24 hours, and this 
forms a very rapid and reliable method of standardising 
permanganate. 

3. In the estimation of iron in a commercial sample of 
metallic iron, it may he preferable to standardise the per¬ 
manganate with iron wire, but tin* method is only reliable 
when the graphitic carbon present is removed by filtration 
previous to titration. 

4. Iu the reduction of ferric salts by means of zinc, it is 
very important tint pure zinc should be employed, the use 
of ordinary zinc introducing large error*. 

ii. It is essential to remove the graphitic carbon before 
titrating a solution of iron with permanganate. 
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It was ultimately found that these discrepancies were due 
to the small amount of graphitic carbon remaining when 
the iron was dissolved in dilute acid. Tor this method of 
standardising permanganate it is therefore advisable to 
dissolve, say, about <>'75 grin, of the line wire in dilute 
nei'i, using a bask the neck of which is covered with a 
watch glass or provided with an ordinary Bunsen valve, 
then cool quickly and make up to 250 o.e. with recently 
boiled distilled water. The solution is then rapidly filtered 
through a dry folded filter and di y funnel direct into a 
burette, and 50 c.e. run off into a flask and at once titrated. 

The amount of ferric iron thus formed is quite inappre¬ 
ciable. and results are obtained which agree excellently with 
one another, as shown in Table IV. 

The results obtained with iron wire show that this method 
cannot be considered as a very accurate one for the 
standardisation of permanganate even after tlm removal of 
the graphitic carbon, and this is probably to be accounted 
for by the presence, in small quantities, of other impurities 
in the iron. We are continuing the investigation of this 
question. 

The conclusions arrived at from the foregoing experi¬ 
ments are— 

1. Tb it an accurate permauganatc solution may readily 
he obtained from the pure salt prepared as already 
described. 

2. That, if necessary* to standardise it, either pure 
ammonium oxalate, oxalic acid, or granular ferrous 
ammonium sulphate may be used with extremely accurate 
results. 

I In “Select Methods of Chemical Analysis.” latest edition, 
Crookes states*: ” Tin-1 it ration of the periuaiig.'iinte solution can 
only be properly made by means of metallic iron, and when the 
latt -r metal, in a suifieieiilly pure state for this purpose, is not at 
band, oxalic acid should be used. The us«» of iron ummouio-sul- 
plmte for obtaining tin* standard should lit; rejected. Bn less the 
precise composition of this salt, is repeatedly ascertained, it is not 
to be relied upon, and this testing is a loss of time.”] 


Discission. 

Mr. Hicu umi -on referred to the difficulty in getting 
pure permanganate, and said that errors of 2 or 3 per cent, 
might be traced to this if one assumed the ordinary per¬ 
manganate to he pure. Ferrous ammonium sulphate gave 
the best results as a standard. 

Mr. Fairlicy agreed that ferrous ammonium sulphate, 
if weighed out just as required, gave accurate results, but 
if the solution were kept for any length of time the results 
were not reliable. In reducing ferric solutions to ferrous 
bv means of sodium sulphite it was best, to work in nearly 
neutral solutions, as anything over a slight excess of acid 
interfered with the reaction. 

Mr. Bleuxunsox asked if pure oxalic acid had been 
tried for standardising 

In reply Mr. (iauonkk stated that pure oxalic acid had 
been found very satisfactory. Discrepancies ht tween volu¬ 
metric and gravimetric estimations of iron had led to this 
investigation. 

Mr. Xou'ru said that pure granular ferrous ammonium 
sulphate gave accurate results when dissolved in boiled 
distilled water slightly acidified with sulphuric acid. Oxalic 
acid gave perfectly sharp end reactions if the titration was 
carried out at a temperature of t»0° 0. The ferrous am¬ 
monium sulphate solution should he freshly made, results 
beiug unreliable after the lapse of 12 to 24 hours. 
Ordinary crystallised permanganate, as stated by Mr. 
Richardson, gave errors amounting to about 2 percent., hut 
there was no dillieultv in obtaining the permanganate in a 
pure state by reerystallisation as described, and this formed, 
by weighing, the most reliable method of obtaining a 
standard permanganate. 

Mr. Fairlicy said that ferrous ammonium sulphate was 
readily prepared pure by adding to ferrous sulphate solution 
the proper amount of ammonium sulphate solution and 
precipitating the double salt as a crystalline powder by the 
addition of alcohol. In presence of manganous salts the 
reaction between oxalic acid and permanganate took place 
more quickly in proportion to the amount of inaugunous 
suit present. 
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I—PLANT, APPARATUS AND MACHINERY. 

Km.L isa Patents. 

Heating Air or Liquids to a Constant Temperature ; Appa¬ 
ratus for -. V. Kit/., Abbazin, Austria. Kng. Put. 

10,724, May 9, 1902. 

“ A column of metallic liquid” (mercuiy) is atrunged in the 
interior of a receptacle luatcTT by electric coils, so that tin- 
liquid itself, or a movable contact Boated by the liquid, 
sliott-circui's or cuts out the coils when the desired tem¬ 
perature is attained, and again establishes the circuit through 
the coils when the temperature falls below the desired limit. 

—li. A. 

Cooling, Distilling, Heating, Evaporating,and Condensing 
Apparatus. L. von May, I'ngarisch Ostra, Austria. 
Kng. Pat. 11,217, May 15, 1902. 

A rotary heat-exchanging device, made up of a number 
of separate vertical hoop-shaped healing or cooling pipes, 
arranged in sets of one or more, is mounted on a hollo"' 
shaft. Each separate pipe is connected at one end to a 
common inlet passage for the heating or voiding medium, 
and at its other end to a common discharge passage for the 
condensed or heated liquids or gases. The common inlet 
and discharge passages arc connected with corresponding 
passages formed in the hollow shaft. Modifications m 
detail are also claimed.— R. A. 

Crushing lee ; Machines fur -, nr for ('lushing Soda 

or other Crystals or the tihe. li. Bridge, Castleton, Lan¬ 
cashire. Kng. Put. 1 1,073, June 21, 1902. 

Tiik machine lias two sets of rollers or crushers, provided 
with projecting spikes or pegs, which may be arranged 
spirally or in other suitable tortuation. The rollers ate 
driven by suitable gearing, and the lower set of rollers is 
adjustable.—R. A. 

Separation of Solid Matter from Liquids, or Liquids 
j)olif each other. L. C. lieere, London. Kng. Pat. 
18,830, Aug. 27, 1902. 

In extractin^or separating matter from liquids ly means of 
a liquid-extracting agent, as and by the apparatus described 
in Eng. Pat. 29,387 of 1897 (this Journal, 1S99, 22), ti.e 
liquid to he treated, is heated by mixing it with vapours of 
the extracting liquid, before the former liquid undergoes the 
usual operations. In the apparatus employed, the vapours 
are mixed with the liquid to be tieated, in a vessel provided 
with an agitator, with inlets for the liquid anil vapours near 
the bottom, with an escape pipe for the uncondenscd vapours 
near the top, and with an overflow pipe connected to the 
extraction chamber. The connections are arranged so that 
the column of the mixtuie within the oveitlow pipe balances 
the column of liquid within the extraction chamber.—It. A. 

Extracting ApparaMt. li. Heimann, Brunswick, Germany. 
Kng. Pat. 24,447, Nov. 7, 1902. 

See Fr. Pat. 824,202 of 1902 ; this Journal, 1903, 618. 

—T. F. B. 


United States Patents. 

Evaporating Apparatus. II. Howard, Brookline, Muss. 
U.S. Pat. 728,395, May 19, 1903. 

A LONOiTi’DiNALLY-movable endless conveyor is mounted 
above ami adjacent to the bottom of the evaporating pan, 
and is provided with a series of pivoted scrapers, which, 
when on the lower run of the conveyor, sweep over the 
bottom of the pan. Means are provided for swinging the 
scrapers into working position as they pass from the 
upper to the lower run, a guard registering with the end 
wall of the pan serving to limit the swinging movement of 
the scrapers, and to direct them into the pan.—K. A. 

Filter. G. Engel, Baltimore, Md. U.S. Pat. 729,1 17, 
May 2G, 1903. 

A i-'U/muNo chamber and a chamber for receiving the 
tiltrate are formed within a tank by means of a partition. 
A support for a channelled tilter-bag is fitted at one end 
into a socket in the partition, and at the other end is 
supported by a swinging hanger, which normally occupies 
an angular position, and is adapted, under the influence of 
gravity, to press the filter-bag support into its socket. 

—K. A. 

Still [Ether, E. lluher, Brooklyn, N.Y., Assignor to 

M. C. Wick, Youngstown, Ohio, and S. V. Huber, Pitts¬ 
burg, Pa. U.S. Pai. 729,179, May 2G, 1903. 

The distilling vessel for the ether or similar liquid is 
enclosed in an outer vessel containing a liquid, such a- 
glycerin, of comparatively high boiling point, the heat being 
transmitted from the outer vessel to the inner vessel through 
this liquid, and also through metallic connections between a 
metallic body in the outer vessel and a similar body in the 
inner or distilling vessel. In addition to suitable supply 
and discharge pipes, controlling valves, injector, &e., the 
apparatus is provided with means for automatically main¬ 
taining the level of the ether or other liquid in the inner 
vessel within certain predetermined limits.—K. A. 

French Patents. 

Explosions within Receptacles for Volatile Combustible 
Liquids or Gases [ Petrol , Acetylene , #v.] ; Means for 

Preventing -. K. Bouchaud-Praeeiq. Fr. Pat. 325,603, 

Oct. 25, 1902. 

The reservoir, pipe, cylinder, or other container or conduit 
for the combustible substance is filled wholly or at different 
points with balls, prisms, or the like, made of thin perforated 
metal or wire gauze, preferably of aluminium or other 
light metal. An explosion canuot be propagated through 
such a mass.—H. B. 

Evaporating Liquids containing Ciystallisable Compounds ; 

Apparatus for -. E. von Seemen. Fr. Pat. 325,665, 

j Sept. G, 1902. 

See Eng. Pat. 19,034 of 1902 ; this Journal, 1902, 1386. 

—L. F. G. 
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Vacuum; Process, and Means used therein , for the Pro¬ 
duction of -. F. Fanta. Kr. Pat. 326,090, Nov. 4, 

1902. 


Skk Edit. Pat. 1.1,687 of 1902 ; this Journal, 1902, 1523. 

—L. F. (5, 


sides of the main reteptiu-le so elosely aa to leave only a 
capillary spaee all round. At the bottom the capillary spaoe 
is in communication with a valve-control led water supply. 
The water reaches the carbide by rising in a capillary film 
between the two receptacles amt overflowing upon the 
carbide.—II. 11. 


II.—FUEL, GAS. AND LIGHT. 

Benzene in Illuminating Gas; Determination of -. 

Is. M. Dennis and J. G. O’Neill. XX111., page 763. 

Carbon Monoxide in Mine Gas; Determination e.f -. 

A. Fillunger. XXIII., page 762. 

Exoi.isu Patents. 

Fuel ; Artificial -. II. I*. Brown, Manhattan, N.Y. 

Eng. Pat. 5566, March 10, 1903. 

Some carbonaceous material ash or cinder) is mixed 

with the residue of an acetylene gas generator, or its equi¬ 
valent. Ferrous sulphate (about J per cent.) may be added 
to the mixture.—T. F. B. 

Furnaces j Impts. in -. .1. MacNaull Wilson, New 

York. Eng. Pat. 11,050, June 20, 1002. 

A i«, which may be preheated, is blown into the fuel, the 
currents of air being directed towards the centre of the 
furnace. The nozzles supplying the air are made of fire- 
resisting material, and in two parts.— L. F. (1. 

Burners for Liquid Fuel. W. J. Osborn, Leyton. 

Eng. Pat. U,857, July 16, 1002. * 

A stkkam of air is supplied to the interior of the flame, 
which is formed by allowing an annular jet of strain or 
compressed air to impinge on an annular stream of liquid 
fuel. This has for an object the securing of more complete 
combustion of the fuel —T. F. B. 

Gascon* Product adapted for I'se. in Furnaces and for 
other J 1 nr poses; Improved Means applicable, in the 

Conversion of Steam into a - . L, P. Burrows, 

Washington, D.C. Eng. Pat. 3714, Feb. 17, 1003. 

Steam is allowed to expand in an expansion chamber, the 
condensed water is drawn off, the low-pressure steam is 
heated to a high tempeiaturo, injected into a fire-box, and 
“burnt in conjunction wfili other fuel.” —H. B. 

Gas Producers ; Apparatus Jbr 'Treating Gas and Air in 

connection with -. W. J. < rossley and T. Uigby, 

Openshaw. Eng. Put. 12,362, May 31, 1002. 

The specification relates to a heat-interchanging apparatus, 
consisting of two vertical concentric pipes, having the 
annular space between them partly filled with water. The 
hot gases from the producer pass down rho inner pipe, 
heating its walls, and thus imparting heat to the water 
surrounding it. The air supply for the producer is led 
round the upper part of the annular space, where it 
becomes heated and at the same time saturated with the 
water vapour. Devices fyr facilitating the cleaning of the 
outer and inner pipes, and for washing the gas, are 
provided.—H. B. 

Gas ; Impts. in and Apparatus for the Manufacture of 

Lighting and Heating -. J. Y. Johnson, London. 

From Deutsche Continental Gasgesellschaft and J. Bueb, 
Dessau. Eng. Pat. 15,154, July 7, 19u2. 

See Fr. Pat. 323,712 ; this Journal, 1908, 487.—H. B. 

[ Acetylene ] Gas Generators ; Impts. in -. W. L. Wise, 

London. From IL W. Webb, New York. Eng. Pat. 
6261, March 18, 1903. 

Within the lower part of a carbide receptacle is arranged a 
supplementary open receptacle, the sides of which fit the 


Lamps ; Impts. in Electric Incandescence -■. C. 1). Abel, 

London. From Siemens and Hulske A. G., Berlin. Kng. 
Pat. 12,156, May 28, 1902. 

See Fr. Put. 321,412 ; this Journal, 1903, 206.— H. B. 

Filaments or the like for Electrical Incandescence Lamps ; 

Manufacture of -. 1>. Abel, Loudon. From 

Siemens and llalske A.-G., Berlin. Eng. Pat. 12,162, 
May 28, 1902. 

See Fr. Pat. 321,413 ; this Journal, 1903, 206.—II. 13. 

Photometers or Apparatus for Measuring the Intensity of 

Light; Impts. in -. W. Frisby, Eng. Put. 13,442, 

June 13, 1902. Will., page 761. 

Photometers; Impts. in -. W. P. Thompson. From 

L. B. Marks. Eng. Pat. 14,688, July 1, 1902. XXIII., 
page 761. 

Uniteh States 1 * \tenth. 

Fuel Compound Emulsion. W. F. Browne, New York, 
Assignor to Fuel ami Gas Manufacturing Co., West 
Virginia. U.S. Pat. 728,854, May 26, 1903. 

Peat in a state of “ molecular division ” is made into an 
emulsion with wuter, and forced into heated conduits for 
making fuel gus.—L. F. G. 

Fuel Compound Emulsion. W. F. Browne, New York, 
Assignor to Fuel and Gas Manufacturing Co., West 
Virginia. F.S. Pat. 728,855, May 26 , 1903. 

Peat reduced to a state of •* molecular division ” is made 
into an emulsion with powdered coal and water, the peat 
serving to keep the heavier matter in suspension.—L. J*’. G. 

Furnace ; Double-hearth Heating —— . P. Patterson, 

McKeesport, Pa., Assignor to National Tube Co., Pitts¬ 
burg, Pa. U.S. Pat. 729,092, May 26, 1903. 

Pji.i vies rising from the main hearth of the furnace support 
a secondary hearth. Air and gas inlets are arranged in 
such a manner that tin* products of combustion will main¬ 
tain a substantially equal temperature lor the two healths. 

— L. F. G. 

• 

Gas; Process of Enriching -. F. W. ( . Sehniewind, 

K\orett, Mass., Assignor to the United Coke and Gas 
Co., Charleston. U.S. Pat. 728,991, May 26, 1903. 

Tins process of enriching gas, manufactured in •closed 
exteruully heated retorts, consists in separating the richer 
and poorer gases generated; subjecting tar which contains 
benzene, &c., to fractional distillation so as V> separate the 
valuable illuminants; and, during the stage of the distil¬ 
lation at which the benzene is volatilised, forcing through 
the still some of the richer gas generated in the* retort* ; 
and finally mixing the remainder of the richer gas with the 
enriched gas from the still.— II. B. 

Gas-drying Apparatus. G. G. Smith, Florence, Italy. 
U.S. Pat. 729,514, May 26, 1903. 

See Eng. Pat. 12,240 of 1900; this Journal, 1900, 1001. 

—IL B. 

French Patents, 

Peat; Apparatus for Powdering and Carbonising - —. 

A. Duclos. Fr. Pat. 325,554, Oct. 23, 1902. 

Peat is fed from a hopper on to a plate fixed on a revolving 
shaft, round which a perforated cylinder revolves in an 
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opposite direction. The pent is projected by centrifugal 
force against the sides of the cylinder, all the moisture 1 
being forced out through the perforations, and drained 
off. The pent then falls through a grinder consisting of 
two truncated cones with roughened surfaces, one within 
the other, the inner tapering more than the outer, and 
rotating on the shaft carrying the above mentioned plate. 
The cones are connected to the two poles of a dynamo, and 
a current of electricity is sent across the space between 
them, thoroughly drying and carbonising the peat. The 
lowest part of the grinder is electrically insulated, no 
current passing through it; the peat, in falling through this 
part, becomes cooler, and is tints prevented from igniting 
spontaneously on issuing from the apparatus. 

The carbonised peat is mixed with a email quantity of 
petroleum, and formed into briquettes. (See this Journal, 
4903, 411.)—I,. F. G. 

■Combustible ; Method of Producing and Burning a Hydro¬ 
genated -. A. G. Ingalls, Fr. l’at. 325,674, Sept. 1G, 

1902. 

Ala compressed to a little above atmospheric pressure is 
heated by passing through a pipe lying in the furnace, 
and is used for spraying water of a certain temperature into 
the furnace through an opening. The water thus injected 
in the spheroidal stale is said to augment the heat given 
out by the furnace.—L. F. G. 

Briquettes I'nallcrable in Air; Process for Making — 
with a Binding Material soluble in Hater. It. Hock. 
Kr. l’at. 325,708, Oct. 27, 1202. 

llitiqiiKTTKS manufactured with a binding material, such, as 
dextiin, molasses, resins, disintegrate in the uir. To avoid 
this, the briquettes are heated to such a temperature (if 
necessary, in absence of air) that the binding material is 
completely or partinllv charred, and thus rendered insoluble. 

—I,. F. G. 

Furnaces ; Impls. in Regenerative -. I'. Siemens. 

Kr. l’at. .‘125,622, Oct. 25, 1902. 

Iskk Eng. Fat. 770 of 1002 ; this Journal, 1903, 357.—11. B. 


III.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

Eniii.ish Patent. 

Sulphate of Ammonia Saturators ; Discharger for -. 

.1, Hnllantyne, Hamilton, Scotland. Eng. l’at. 27,070, 
Dee. 8, 1902. 

A Mscit.utoKU to a sulph ite of ammonia saturator lias at 
its neck a seating, against which an upwardly closing cone, 
attached to a vertical spindle passing through a stuffing- 
box in the bottom, cun be screwed up by mechanical menus. 
When the discharger is full of crystals, the valve is closed, 
and a sliding side door is moved upwards by suitable 
apparatus to admit of removal of the contents of the 
vessel.—E. S. 

United States 1’atknt. 

Petroleum; Apparatus for Continuously Distilling -. 1 

M. Idvingstou, Assignor to Itefiniug Co., Philadelphia, 
l’a. U.S. Pat. 728,257, May 19, 1903. 

A numiiek of separate stills are connected together in 
pairs, by means of pipes fitted with iuterual extensions and 
stilting sleeves for regulating the outflow of oil from each 
still to the next, and maintaining the contents of the stills at 
given levels. Other pipes connect various members of the 
series of stills, leaviu^the intermediate stills disconnected. 
Each still has a separate fire-box, and these fire boxes, with 
the fines leading to the sraoke-ataok, are situated below, the 
level of the liquid in the stills and out of contact with the 
uncovered portions of the still walls.—C. S. 
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French Patent. 

Mineral Oils ; Process and Apparatus for Refining ——. 
The Alcohot Syndicate, Ltd. Fr. l’at. 325,636, Oct. 27 , 
1802. 

The crude or refined mineral oil is placed in a vessel 
charged with granular material (coarse sand, broken wood, 
charcoal, or coke) previously saturated with dissolved 
salts, such as those of potassium, sodium, calcium, barium, 
and magnesium. The vessel is fitted with a false bottom 
aud tap, through which latter the mineral oil is drawn off 
after having been in contact with the saline solution for 
1 —10 hours, according to the character of the oil. This 
treatment is said to render the oil more susceptible of 
oxidation by an air-blast or other oxidising agents.—C. S. 


IV —COLOURING MATTERS AND 
DYESTUFFS. 

o-Nitroacctophenonc ; Reduction of -: A (Amiri but ion 

to the Explanation of the First In dip o Synthesis. E. 
Bamberger and F. KIger. Her., 190,3, 36, [8]> 1611 — 
1625. 

Knci.kji and Kmmerling synthesised indigo by the action of 
zinc-dust and soda-lime on o-nitroacetophfiione (Her., 1870, 
3, 885). K. Camps has shown that an intermediate product 
is formed in this reaction (this Journal, 1902, 1273). The 
authors show that this produet is methylanthmnil— 


the reaction being am^ogous to the formation of anthranil 
from o-nitrobenzaldehyde. Methylanthranil, C„II 7 NO, is a 
colourless oil, li.pt. 110*5"—111" C. at 10 mm. pressure, 
smelling like anthranil, and forming white needles when 
cooled in a mixture of ice and salt. These melt at the 
ordinary temperature. On heating, methylanthmnil is 
converted into its isomeride indoxyl. On superheating, it 
yields indigo, together with indoxyl. Methylanthranii is 
best prepared by reducing crude o-nitroaeetophenone as 
prepared by Camps (this Journal, 1902, 195) with tinfoil 
and glacial acetic acid, neutralising after reduction, and 
distilling off the product in a current of steam. 48*5 per 
cent, of pure methylanthranil is obtained, calculated on the 
weight of the crude uitro body.—K. F. 

Pyrnph that one and its Deriuaticcs. If. v. Huber. 

Ber., 1903, 36, [8], 1653-1666. 

When quinaldine (a-methvlquiuoline) is heated with 
phthalic auhydride and zinc chloride, Quinoline Yellow is 
formed. a-Ficoline (a methylpyridine) treated in the same 
way yields pyrophthalone, which also dyes wool and silk 
yellow, though far less inteuscly than Quinoline Yellow. 
It has been shown by Kibner and Lange (Annalen, 315, 
303—356) aud by Eibner and Simon (Her., 34, 2303) that 
Quinoline Yellow has the asymmetric constitution— 

C — CH.Cj)H 6 N 
C S U, / >0 

CO 

The author shows that pyrophthalone, on the other hand, 
has the symmetrical constitution— 

CO 

c 6 h,/ \ch.0.u 4 n 

CO 

He also succeeded in preparing the asymmetric isomeride. 
isopyrophthaloue, which is analogous in constitution t» 
Quinoline Yellow, but was not able to convert either 
isomeride into the other. 

A number of derivatives of pyrophthalone and of its 
isomeride are described ,—E. F. 
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JOURNAL AND PATENT 

Gallein. R. Meyer. Ber., 1003, 36, [8], 1561—1585. 

Crystallised hematoxylin was subjected to dry distilla¬ 
tion. The distillate was diluted and extracted with ether. 
On evaporation of the ether, a semi fluid brown residue was 
obtained, which, on standing over sulphuric acid, solidified. 
When this was fused with phthalic anhydride and the melt 
dissolved in dilute alkali, an intense green fluorescent 
solution was obtained. The fluorescence, however, was not 
permanent, and it was proved not to be due to resorcinol. 
I’yrogallol, however, exhibits quite the same behaviour as 
this substance obtained from hicmutoxylin. 

When phthalic anhydride is fused with twice its weight 
of pyrogallol, a melt, is obtained which is soluble in alkali 
without fluorescence ; but if excess of the anhydride be 
used, a fluorescent solution results. The fluorescence, I 
however, gradually disappears. If the fused mass he boiled 
with alcohol, instead of being dissolved in alkali, gallein is 
obtained. The fluorescent substance appears therefore to 
be first formed, and then changed by alkali or alcohol into 
gallein. 

Gallein itself, when fused with phthalic anhydride, gives 
a substance which fluoresces in alkaline solution, but the 
fluorescence is not permanent. 

Gallein was fu-ed with other acids and anhydrides in 
order to ascertain if fluorescing substances were produced. 
Of the substances examined only dicarboxylie acids yielded 
fluorescing compounds, and only those which are stable on 
heating or which give anhydrides. 

Phenolphtluilein, quinolphthalcin (hydroquinonephtha- 
lei'O. and catechol (pyrocatechin), when fused with phthalic 
anhydride, do not give fluorescent compounds.—J. McC. 

Azobenzene; Klectrolytic Preparation of -. Farbwcrke 

vorm. Meister, Lucius und Briming. XI. A., page 718. 

English Patents. 

Indigo; Manufacture of [froruination Products of -. 

O. Imr.iy, London. For Farbwcrke vorm. Meister, Lucius 
und Priming, Iloechst a/Maiu. Kng. Put. 13,430, June 
13, 1902. 

Se* Fr. Pat. 322,348 of 1902 ; this Journal, 1903. 360. 

—T. F. B. 
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.1 zo Dye [for Pigments ], and Process of Making same. 
E. A. Fourneaux, New York, Assignor to II. A. Met*. 
Brooklyn. U.S. l’»t. 728,455, May 19, 1903. 

Skr preceding abstract. (blu r phenolic compounds besides 
/3-nuphtbol may be used in producing the dyestuff. 

—J. McC. 

Disazo Dye [Azo J)ycstulf's]f Pine -. I,. I.nska, Offen- 

bacb-iin-thc-Miiin, Assignor to K. Otdder, Audio- und 
Anilin-farbeii-Fttbrik. U.S. Pat. 728,-t;?; May 19, 1903. 
Bi.ck substantive disazo dyestuffs of the constitution — 

.c l „ii 3 oii(Niici!.,<;( >oii)(.so 3 H)(\) 

1 >"< 

' C| C !{ ; ,OIl(X) 

where D" is a diazotised paradiamine and X is a hydrogen 
atom or a sulphonii* group, are obtained by combining the 
intermediate product from purudiaminett and the glycocoll 
derivatives of aminonaphtholsulphouic acids with a naphthol 
derivative. They are soluble in water, and dye unmordanted 
cotton fast-blue sbaih-B. 

The dyestuff represented by the H'henic— 

y Glycocoll of 1 : S.aininona|)hthol-3:6-distil- 
Dianisidine . phonic acid, 

^ /3-naphthol 

is a brownish-black powder, soluble in water to a blue 
solution which becomes redder on addition of alkali, and 
gives a floeculent violet precipitate with hydrochloric acid : 
it dissolves in concentrated sulphuric acid with a bluish- 
green colour. It dyes umnorduntod cotton blue shades 
very f«8t to light utul acids.—,J. McC. 

Sulphur Dye. [Sulphide Dyestuffs] ; Blue - and Process 

of Mahiuy same. A. Schmidt ami F. Bethmann, Hochst- 
on-thc-Muin, Assignors to Farbwcrke vorm. Meister, 
Lucius und Priming. U.S. Pat. 728,623, May 19, 1903. 
New products which are soluble in warm sodium sulphide 
solution ami dje uumordanted cotton blue in an alkaline 
sulphide bath are prepared by heating <lialky!-;>-amino- 
;> (|; -hydroxydimetadichlorodiphcnyl:imine with sulphur and 
sodium sulphide in preseuce of a solvent.—J. McC. 


Indigo and Intermediate Products; Manufacture of -. 

G. B. Ellis, London. FromSoc. Chim. Usines du Rhone, 
ftuciennement Gilliard, P. Mounet et Cartier, Lyons, 
France. Eng. Pat. 16,917, July 30, 1902. 

In the manufacture of indigo from nitrophenyl-laeto- 
methylketone, obtained by the condensation of o-nitro- 
benzaldehvde with acetone or acetaldehyde in presence of 
alkali by Baeyer and Drewson’s process, it is found that the 
laetoketone is obtained in a state of greater purity, if a 
salt with alkaline reaction be employed as condensing agent 
instead of caustic alkali ; sodium sulphite gives particularly 
good results. 25 grins, of o-nitrobenzaldehyde are dis¬ 
solved in 125 grms. of acetone, 40 —GO c.e. of water are 
added, aud a solution of 3*5 grms. of crystallised sodium 
sulphite in 15 c.e. of water; the laetoketone is obtained in 
the crystalline slate.—J. F. B. 

United States Patents. 

Bromhidigo; Process of Making -. A. Rahtjen, 

Hamburg. U.S. Put. 729,217, May 26, 1903. 

See Eng. Pat. 18,127 of 1902 ; this Journal, 1903, 90. 

—T. F. B. 

Azo Dge [ for Pigments ], and Process of Making same. 
E. A. Fourneaux, New York, Assignor to H. A. Metz, 
Brooklyn. U.S. Pat. 728,388, Msy 19, 1903. 


V.-PREPARING, BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 


Nitroso Blue on Silk I'a lines ; Employment of -. 

K. Sifferlen. Itcv. Urn. lira Mat. Col., 1903, 7, [78], 162. 

Nituoso Blue nerds a strongly arid batli in order to develop. 
Oil silk. A white reserve,consisting of 7:10 grms. of roasted 
starch, 1 litre of sodium bisulphite solution of 32° B., und 
200 litres of alumina jelly, is first printed on tho fabric’, 
which is then padded with Nitroso Hlue ns a paste by 
means of caoutchouc rollers and a small wooden reservoir. 
Nitroso Salt M or the free base is worked up to a paste 
for this purpose with a mixture of glycerin, alcohol, 
water, dextrin, acetic acid, “ oxynaphthol,” resorcinol, 
tannin, and hydrochloric acid. The fabric is then dried, 
passed through the Muther-I’lntt apparatus, rinsed, anti 
soaped. Coloured discharges may be printed directly on 
to the padded tissue. The reserve may contain appropriate 
basic dyestuffs.—E. F. 


Nitrons Fumes •, Utilisation of liesiduat -, from the 

Preparation of Permits [Mordants] by Means of Nitric 
Arid. K. Blondcl. VII., page 740. 


An azo dyestuff suitable for the manufacture of red lake 
and pigment colours is obtuiued by mixing equimolccular 
proportions of a diazo-compouud, a nitrodiazo-compound, 
and an alkaline solntion of 0-naphthol. The dyestuff Is’ 
insoluble iu water, but in the form of a gelatinous paste it 
is so finely divided that it readily reacts with metallic salts, 
and produces a lake which is very fast to light.—J. McC. 


Fibres from Sierra Leone. Hull, of the Imperial Inst., 
Supplement to the Board of Trade Journal, May 21, 
1903, 21—23. 

Thr specimens examined, included the fibres of Sansevieria 
guineensis, Furcrmi cuhensis, and Ftaeis guineensis, also a 
fibre named •* Hibiscus fibre ” hy the natives, but probably 
derived from Abutilon periplocifolium, and varieties of 
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banana and plantain fibres. The samples had all been very j portion of each was carefully combed out. The following 
imperfectly prepared. For the chemical examination, a results were obtained:— 


rant 

| 

! Ash. 

! Loss on 
| Hydro- 
| Ivsis 
! ("). 

Loss on 
Hydro- 
lysis* 

(A). 

Loss on 
Acid 
Purifi¬ 
cation. ' 

Loss on 
Mercer¬ 
ising. t 

Gain on 
Nitra¬ 
tion. 

Cellu¬ 

lose. 

! Length 
: of Dili- 
mate 
| Fibre. 

Remarks. 

Pvr 

(Vnt. 

1. San sevicr ia f/uinreasix io*0 

IV r 
Out. 
0*1 

IVr 

(Vnt. 

s*» 

IVr 

(Vnt. 

Hit* 

| Per ■ 

| Out. 

• rs 

Per 1 
Cent, 
■vts I 

IVr 

Cent. 

•jjn; 

IVr 
Cent. 
78'0 

Ins. 

\V bite-coloured fibre of consider 


able strength, apparently 
identical with that known 
commercially us “African 
Howslring Hemp." having 
many of the qualities of 
Manila hemp. 


2. Farmea. rubai six . 

. IKH 

O' S 13*2 

I'.i'l 

4'1 

i 2 o j 

j 

2tr 1 

7.7'3 


Long white fibre, not so strong 
as No. 1 ; closely resembles 
Sisal hemp. 

3. Hibiscus fihre(.|/W/.V 

a 12*3 

li'j S'5 

10*0 

O'4 

0-7 

2s *1 

7.V2 


Strong pale.yellow fibre: value 

])crip/tn’i/'oli Hill. :). 









about that of medium jute. 

4. Plaintain fibre. 

5. L<»ng banana. 

fi. Silver banana. 

!»* 1 
l o*;t 
lO'O 

! ’ 1 *2 13 0 

1 7 17 C 

Pit lS'li 

““*!i 

21-5 

»> • .> 

T* T 

i 2*1 

Pi'S 1 
s’7 ; 
•rs j 

23'll 
;if!t 

31'2 

OS'll 

03*2 

t I 

) Fibres of very poor quality, 
^ brittle and unfit to work. 

;. Fleets f/uinrcHsis . 


2*2 in 

i3-8 ; 

1-7 

7'2 t 

32'1 

S l * 5 


\ t ry strong, pale-yellow fibre of 










fine appearanee and great 


length. If a constant supply 
of iliis til>re* could he guaran¬ 
teed, il is probable that it 
could bo sold at fit/, per ton 
and npwatds. 

—A. S. 


Kniimsh Patents, 

Mercerising Cotton liotnii/s and Yarns; Method of -. 

J. VV. Nasmith, Manchester. Eng. l’at. 25,llel, Nov. 17, 
101 )2. 

Cotton rovings, in a normally twisted condition, are “cross 
wound” upon a perforated cl rum, anil are successively 
roaked in lint water (to cleanse the fibres and to cause the 
several layers of the material to adhere closely together), 
treated with a mercerising liquor, washed, and dried. The 
yarns obtained from rovings which have been thus treateil 
are, it is stated, more lustrous than those produced from 
tightly twisted rovings. 

Yarns may lie similarly treated, the method being advan¬ 
tageous in the case of fine, single yarns which are not 
strong enough to resist the tensile strain to which they are 
commonly subjected when they are mercerised in the form 
of hanks.—K. It. 

Ih/cing Fibres, Yarns, anil Fabrics; Impts. in -. 

G. Caux, Boiilogne-siir-Seine, France. Eng. J’at. 1, 
Jan. 1, 1903. 

Tiie object of this invention is to produce by dyeing 
processes, on cotton or linen fibres or fabrics, Alizarin lted, 
Kose and Lilac, and bluo and “other compound colours,” 
faster than usual to washing and the “ chemicals used in 
laundries.” lu the case of the Alizarin dyes, the textile 
materials are impregnated with an animal or vegetable.fat 
or oil dissolved in au organic solvent (<;.</., 50—400 grots, of 
palm oil in J — 3 litres of benzol), theexceasof the solution 
being removed by pressure and the solvent by heat. The 
materials are then subjected to the action of ozonised air 
or of an oxidising compound in aqueous solution, immersed 
in a mordanting bath, dried, the mordant fixed with silicate 
or phosphate of soda, and the materials dyed and brightened 
as usual. A fast blue dye is obtained by grounding the 
materials with Aniline Grey (Aniline Black formed from a 
smaller proportion of anilino than is needed to produce a 
Black), and then dyeing them in a vnt of Imlunthreiie 
(50—300 grins, of ludanthreue reduced in the presence of 
caustic soda, and the solution diluted to 35—50 litres), 
oxidising in an alkali bichromate bath, rinsing, soaping, 
rinsing, and drying.—E. B. 

Calico-printing Machines ; lapis, in -. The Calico 

Printers’ Association, Ltd., Manchester; and W. \V. 
Wilson, Buekton Vale. Eng. l’at. 19,207, Sept. 2, 1902. 
Tissues can bo printed with a single roller, and be covered 
aud padded in one continuous operation, according to Eng, 
Pat. 13,755 of 1901 (this Journal, 1902, 703). 


The object of the present invention is to enable tissues 
tn be printed with two or more printing rollers, and to be 
covered and padded in a single, continuous operation. This 
is accomplished by mounting, eg/., two rollers, 4 and 3 
(see figure), clear of the crown wheel 2 of the printing 



machine, in such a manner that one of them, I, is driven 
by surface contact with the lapped printing bowl 1, and is 
geared by a box wheel It), and an intermediate carrier 
wheel It upon a stud 12, with a box wheel or gear 13 on 
the mandrel of the printing roller 5, which is also in eontaet 
with the printing bowl. After being printed by the rollers, 
4 and 5, the tissue is guided away from the liowl and dried. 
It is then returned to the bowl uud printed (covered and 
padded) by one or more of the rollers 6, 7, and 8, which 
are driven from the crown wheel 2 by gears, 9, in the 
ordinary way.—E. B. 

Unhid States Patents. 

Skein-dyeing Machine. W. II. Fletcher, Paterson, N.J. 

U.S. Pat. 727,775, May 12, 1993. 

The claims relate to mechanical details.—A. S. 
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Sizing [far Yarn or Thread ]. G. A. Frodenburgh, 
Pawtucket, R.I. U.S. Pat. 728,697, May 19, 1903. 
Water, 40 galls. ; potato-starch, 17 lb.; tin oxide and zinc 
oxide, $ lb. of each, are mixed together, steamed, and then 
) pint euch of wood-alcohol, “ naphtha,” and caustic soda 
solution are added.— It. L. J. 

French Patents. 

Scouring Machine for Fibrous Substances. \V. MoXaught. 

Fr. Pat. 325,629, Oct. 27, 1902, 

Tuts machine is intended especially for wool. The goods 
are placed at one end of a perforated trav, which is fixed in 
a tank with an inclined bottom (to admit the easy removal of 
anv deposit). A series of spiked arms, worked meclmni- 
eallv, drag the material across the tray, and thence they are 
raked out of the hath and pressed between rollers. — T. F. B. 

Yarns in the Form of /faults; Machine for Mercerising 

-. P. Hahn. Fr. Pat. 325,2,39, <>et. 11, 1902. 

The operations of stretching yarns, in the form of hanks, 
opening and closing caustic soda-Ive and water admission 
and exit valves, squeezing the hanks to remove from them 
the excess of lye and water absorbed by them, ami releas¬ 
ing the tension upon the hanks to enable them to be 
withdrawn from the machine and to he replaced l>v another 
lot of hanks, are successively and automatically pci formed by 
means of mechanism actuated by a aeries of earns mounted 
upon a common axis, as the hitter is revolved. — F. B. 

Dyeing Animal or Vegetable Fibres; Process for -, 

by Amin-)-, Imino, ami IIydro.ry- Peri tun ires of Benzene 
and Naphthalene , icdh the Assistance af Hydrogen 
Frroride, in presence of Metallic Salts. 11. Mann. 
Fr. Pat. 326,010, Oct. 31*, 1902. 

Fibres are dyed by treatment with a solution containing 
mono- or polv-amino-, imino-, or hydroxy-derivatives of 
benzene or naphthalene, together with metallic salts (except 
those of tin* alkalis or alkaline earths) and hydrogen 
peroxide. The organic compounds may he either simple or 
substituted, tertiary amines being quite suitable. 

The hydrogen peroxide can he replaced by ozone, Caro’s 
acid, hypochlorites, permanganates, Xc. 

With aniline and a copper salt, tor instance, a green 
colour is stated to result.—T. F. B. 

Sulphurised Dyestuffs on the Fibre; Process of Developing 

[uuth Neutral Sulphites J -. Farhenfabriken vorni. 

F. Bayer aud Co. Fr. Pat. 325,462, Sept. 6, 1902. 

Sri.mini dyestuff's, such ns Katigen Indigo B extra and 
K extra, Pyrogen Black, Immedial Black V extra, &e., 
which are changed in hue from black or blue-black to dark 
blue when oxidised on the dyed fibre, are similarly affected 
by treatment with neutral sulphites. Example I ;—Cotton 
dyed with 10 per cent, of I in media I Blue Clt, after rinsing 
aod exposing to the air for a short time, is worked for half 
an hour, at a temperature of 8(P (J., in a bath contain¬ 
ing 2 grms. per litre of sodium sulphite. It is then washed 
and dried. Example 2 :—The dyed cotton is rinsed and 
immersed three or four times in a 2 per cent, solution of 
sodium sulphite. It is then centrifugated and dried. The 
change iu colour takes place during the drying.—E. B. 

Oiling and Finishing Textile Materials ; Process for -. 

Ii. S., J. 11., and F. It. Carmichael, Assignees of Fr. Pat. 
•318.956, granted to F. Jean. Addition, dated Jan. 10, 
1903, to Fr. Pat. 318,956, Feb. 22, 1902. 

Ske Eng. Pat. 5998; this Journal, 1903, 211. (See also 
this Journal, 1902, 1533, aud 1903, 92.)—K. B. 

YL—COLOURING WOOD, PAPER, 
LEATHER, Etc. 

English Patents. 

Printing or Colouring Floor Coverings , Wall Papers, and 

other Fabrics; Method of and Apparatus for -. 

A. F. Eundebcrg, Stockholm. Eng. Pat. 9707, April 26, 
1902. j 

Tiie apparatus consists of a plate upon the under side of j 
which a pattern is made with thin pieces of sheet-metal | 
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! with projecting edges, each of the shallow cells thus formed 
i being put into communication with a colour receptacle. 
Air, in which colour dust is suspended, is drawn through 
the pattern plate to the fabric, the air passing through the 
latter to a auction box placed under it, while tho dust is 
retained by the fabric, which it more or less completely 
penetrates. The fabric is then rolled, &c., to give it a firm, 
even surface.— E. B. 

Wall-Papers ; Producing Waifuthlc --. E. F. \V. IJ. 

(Irnbau, Leipzig, Germany. Eng. Put. 3 .101, Feh. 11, 
190.3. 

To enable washable wall-papers to be produced by means 
of printing rollers, which are not specially reserved for 
the purpose, printing mixtures are used consisting of : —- 
(I) “ Potato Ilnur," bora* aud water, heated together till 
thickened, then cooled and mixed with n soluble “ aniline 
or transparent " d vest nil', suspended or dissolved in water, 
and, lastly, diluted with uleolioi in the proportion of 

1 part to 6 parts of the mixture; or (2), “potato Hour,” 

2 parts ; borax, 0 •«*5 part; and water, 21 parts; thickened 
at the ordinary temperature with caustic soda, 1 part; 
mixed with a dyestuff dissolved in glycerin and water, 
and with a sufficient quantity ol sulphuric acid to neutralise 
the alkali in the pi«tc mixture; diluted with alcohol, 
and further thinned, if necessary, by the addition of a 
mixture of alcohol, giyeeriu, and water. The alcohol 
is added, it is asserted, for the purpose of causing the 
dyestuff to penetrate deeply into the paper. — E. B. 

VII.—ACIDS, ALKALIS, AND SALTS. 

Cyanide Head ions. A. Ghiddey. Eng. and Mining J., 
1903, 75 t fgo j, 7 in. 

Tin: author ha« determined the action of potassium cyanide 
, solution on silver sulphide in presence of au alkaline 
j solution of lead oxide. Three equal quantities of freshly - 
precipiUtod silver sulphide were treated with :—(I) 80 r.e. 
of a o*25 per cent, solution of potassium cyanide ; (2) the 
same as (1), plus 5 c.e. of a 10 per cent, solution of 
sodium hydroxide; (.3) the same as (2), plus 2 c.c. of a In 
per cent, solution of lead acetate ; the mixtures were allowed 
to digest for 12 hours, and then the proportion of silver in 
solution determined. 'The results obtained were:—(1) 
0*0082 grin, or 6*35 per cent.; (2) 0*003 grin, or 2 pur 
cent.; and (3) 0*027 grin, or 21 2 per cent. The author 
points to the importance of these results with regard to the 
cyanide treatment of tailings, where the latter contuin a 
fair quantity of silver. He states that he has used lead 
acetate in the sump solutions for some time past with very 
favourable results, the extraction of silver being increased 
! from 50 to 80 percent —A. K. 

Lithium Carbonate; Decomposition of - by Heat. 

1\ Lebeau. Comptes rend., 1903, 136, [21], 1256 —1257. 
Lmm/M carbonate in a platinum boat was heated in a 
porcelain tube connected with a mercury pump aod vacuum 
gauge. The heating was effected by (’harpy’s electrical 
1 resistance furnace, so that the temperature, recorded by a 
thermo-electric pyrometer, could be very closely regulated. 
In the vacuous tube no decomposition occurred below 600 ’ C., 
but between 600 C. and 1,000' (’. the dissociation pressure 
j rose gradually to 91 mm. of mercury-column. By heating to 
a temperature above 600’0., and pumping out the carbon 
' dioxide as formed, complete decomposition of the lithium 
! carbonate was effected; but on taking out the boat after¬ 
wards, the whole of the hthia was found to have volatilised, 

| and to have, acted on the tipper portion of the porcelain 
j tube. Lithium carbonate is thus differentiated sharply, 

! on the one hand from the alkali carbonates by its ready 
; dissociation, aud on the other from the alkaline-earth 
I carbonates by the volatility of the remaining oxide. 

—J. T. D. 

Lead Chloride , Bromide, and Iodide ; Solubility of — , 
in Water at Temperatures from if* (\ upward. I). M. 
Licbty. J. Aruer. (’hem. Soc., 1903, 25, [5], 469—474. 
The results obtaiued by the author, using pure salts, and 
also very pure water, such as is employed in determinations 
of electric conductivity, are shown in the following table. 
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.. i.~ 

Lead Chloride. ' Lend Bromide. ! Lend Iodide. 


Tump. 

firms. in 
100 e.c. 
r.r 

Solution. 

firms. 

in 

100 

firms. 

of 

Water. 

_ 

firms, in 
100 e.c. 
of 

Solut^m. 

Gnus. 

in 

100 

firms 

of 

Water. 

Orms. in 
100 e.c*. 

of 

Solution. 

Grms. 

in 

loo 

Grins. 

of 

Witter. 

°C. 

0 

0*0728 

0*0728 

0*0018) 

0*4ftft4 

0*4554 

0*0442 

0*0442 

15 

0*0070 

0*7285 

0*7305 

0*0013 

0*0013 

2ft 

1*0780 

1*0842 

0*0701 

0*07 It 

0*0702 

0 0704 

35 

1*3150 

1 * 324 4 

1*3121 

1*3220 

0*1035 

0*1042 

45 

; 1 1 5408 

1*5073 

1*7250 

1*7157 

0*1440 

0*1453 

5ft 

1*8010 

1*8203 

2*1024 

2*1370 

0*1720 

0* 1755 

05 

2*0810 

2 * 1205 

2*5101 

2*6730 

0*21 M) 

0*2183 

HO 

2*5420 

2*0224 

3*2350 

3*3430 

0*2037 

0*3n2S 

J*5 

3*0358 

3*1054 

4*1707 

4*3013 

0*3814 

0* 35*00 

100 

3*2080 

3*3120 

4*5500 

4*7510 

0*4200 

0*4800 


Tables iiiid curve- diagrams aio also given, showing the 
solubility of the mils in mgrm.-molecules fer 1(10 e.c. of 
solution, and from these it appears that at the lower tempe¬ 
ratures, the moleeiilar solubility ol the bromide's less than 
that of the chloride, hut that the solubility of the former 
increases more rapidly with the temperature Ilian does that 
of the latter. The curves show that the temperature of 
common solubility of the two salts is HH'o’t'. and the 
solubility Iff 15 mgrm.-molecules in ICO c.e. of the solution. 
The solubility of the iodide is decidedly lets than that of 
cither of the other salts, the molecular solubility not reach¬ 
ing, even at 100° C., the fame value us that of the bromide, 
ut 0° C. —A. S. 


Nitrous Fumes; Utilisation of liesitluul -, from the 

Preparation of Per'Salts [A/ordnufs] hynieans oj Nitric 
Acid. K. lllondel. liev. Gen. des Mat. Col., 1909, 7, 
[78], 101—2. 

All R a no r.M it .Nis are described for utilising the “hypouitric 
aeid ” (NO.,) evolved in the action of uitiic acid on ferrous 
suipbatc, stannous chloride, and similar - substances. The 
ferrous sulphate is stacked in a vertical scrubber A made of 
glazed earthenware pipes with a perforated plate below. 

The whole stands in a cast- 
iron pot also containing 
ferrous sulphate, into which 
nitric acid is introduced 
through tiie lubulure 11. A 
mixture of air and steam is 
blown into the uitric acid 
through the sidc-tubis (1. 
Nitre us fumes are thus ob¬ 
tained mixed with hot air 
and steam. This mixture 
does not render the ferrous 
sulphate in the feruldrer 
impermeable as undiluted 
nitrous fumes tend to do. 
Water trickles slowly down 
the scrubber from a small 
llat-bottomed tub at the top, 
the flow being regulated by 
a conical valve. Ferric sul¬ 
phate solution runs through 
the perforated plate into the 
pot, arid can he removed at 
intervals through the tap D. 
The yield of ferric sulphate 
is stated to be more than 
double that obtained in the 
ordinary way, and the work¬ 
men are protected from ihe 
dangerous nitrous fumes. To 
utilise nitrous fumes from 
other processes they are 
Bimply led into the cast-iron 
pot aud the ferric sulphate 
produced is collected as 
usual.—E. F. 



Persulphates ; Action of -, on Metallic Mercury. N. 

Tarugi. Gaz. chim. itah, 33, [1], 127—133; Chem. 

Centr., 1903, 1, [20], 1116. 

Ammonium persulphate in ammoniacal solution acts 
vigorously upon metallic mercury. The chief product of 
the reaction is stablo at 60" C. and, on cooling, separates 
as an agglomerate of white needles, of the composition, 
(NH 4 )(llg)S 2 () s .2NH 3 , which are insoluble iu nitric and 
sulphuric acids, soluble in hydrochloric aeid and colour 
warm guaiaeum tincture. The same product is formed by 
(tie action of ammonium persulphate on mercurous chloride. 
Itis decomposed by water,forming ammonium sulphate and 
the mercury ammonium salt of Caro’s aeid, NiI|.HgS0 4 , 
which colours cold guaiaeum tincture blue. If to the mother 
liquor from the first mentioned compound, NH 4 HgS.O s . 
2N H a , a large quantity of water be added, a basic salt of 
the composition, 2[NTI 4 HgS<> 4 j2.\TI 3 .lHg 2 0, separates in 
the form of a white amorphous mass, insoluble in nitric 
and sulphuric acids, soluble in Imlocblorie acid. (See also 
this Journal, 1903, 493.)—A. S. 


Maipicsittm ; Action of Metallii -, on Ai/neous Solutions. 

li. Kohlenberg. J. Arner. Chem. Soc., 1903, 25, [IJ, 
380—392. 

Tun author first refers to the work of Tommusi (this 
Journal, 1900, 79), Lemoinc (Coniptes rend., 129, 291), 
and Mottraour (this Journal, 1900, 245). In his own 
expeiiments, a perfectly bright har, 57■ 5 x .» x 5 mm,, 
of very pure magnesium was introduced into each of the 
solutions examined, and the quantities of hydrogen evolved 
in definite periods of time were measured. The solutions 
examined were:—(1) Distilled water and solutions of 
alcohol, glvceriD, cane sugar, mannitol, utea, sodium 
chloride anil sodium sulphate containing 2 grm.-molecules 
(I grill.-molecule in the case of mannitol and sodium 
sulphate) per litre; (2) solutions of magnesium chloride, 
bromide, sulphate, and nitrate containing 1 ,and 
grm.-molecule per litre; solutions of potassium chloride and 
of potassium and magnesium chlorides containing 1 grm.- 
molecule per litre, and solutions of sulphuric acid aud hydro¬ 
chloric acid containing T ' v and r } irT gnn.-molecule per litre. 
All the solutions under (1), with the exception of that of 
glycerin, had a stronger actiouon magnesium during the first 
23i hours than distilled water. After 47J hours more 
hydrogen was evolved from pure water than from solutions of 
glycerin, cane sugar, aud mannitol. The solution of alcohol 
had a distinctly stronger action on magnesium than distilled 
wnter. The evolution of hydrogen from the solution of 
urea was relatively large, although ammonia was also 
produced. Sodium chloride solution was more active than 
sodium sulphate solution of the same concentration. 
Hydrogen was evolved fairly rapidly from solutions of 
magnesium salts, magnesium chloride being most active 
at all concentrations. With the solutions containing 1 grm.- 
molcule per litre, the evolution of hydrogen was stronger 
from magnesium sulphate than from magnesium bromide 
solution; with gun.-molecule per litre, the activity of 

the two salts was about the same ; whilst with grm.- 
niolecule per litre, magnesium sulphate was agatu more 
active than the bromide. Only a small quantity of hydrogen 
was evolved from magnesium nitrate solution, as magnesium 
nitrite was formed. In solutions containing 1 grm.-molecule 
per litre, potassium chloridewas quite ns active as magnesium 
chloride; potassium-magnesium chloride was still more 
active. . . 

After criticising the various explanations proposed ot 
the action of magnesium on aqueous solutions, the author 
States that au explanation is easy if the process of solution 
he looked upon as a chemical one, and solutions he con¬ 
sidered as chemical compounds of solute and solvent in 
variable proportions. The action of magnesium on ^ an 
aqueous solution must then be dependent upon the chemical 
ntlinily between the magnesium and the solution (regarded 
as a chemical compound of solute and solvent). This view 
is in accord with the fact that the difference of potential 
between the various solutions and magnesium corresponds 
to the degree of action of the one on the other, being 
greater in the case of the solutions most rtadily attacked 
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Liquefied Gases; Distribution of Gas and Liquid,in 

cylinders of -. A. Lange. Zeits. augew. ('Item., 

1903, 16, [9^]. an—sw. 


3. Sulphur Dioxide. 

10 kilos, in a cylinder of 3 litres capacity. 


lx filling cylinders of liquefied gases, the danger of bursting, 
through the expausive force of the liquid caused by rise 
of temperature, if the cylinders should be full of liquid, 
renders it necessary to fill them only partially with liquid. 
The author has calculated, for various temperatures, the 
distribution between liquid and gas of a given mass .if 
■carbon dioxide, ammonia, sulphur dioxide, and chlorine 
in vessels of known content, making use for that purpose 
of the specific volumes of liquid and gas given by Mollier. 
The results are given in the follouing tables :— 


1. Carbon Dioxide. 



10 kilos, in u 

cylinder 

if l: 

■ 4 litri 

s eapacit 

V. 


Weight 

in Kilo*. 

Volume in 

Litres. * 

on-enta^e 
of Total 

Tern 






Volatile 


Liquid. 

(vJIS. 

Liquid. 

< ills. 

K'Clipied 
by (Jos. 

r. 
—30 

irsft.s 

0*112 

,, 

r*o 

0 *si 

2S *0 

- 2ft 

0*830 

0*101 

0 

01 

0*70 

28*0 

-20 

0*810 

olsi 

0 

S2 

0 * 58 

20*8 

--1ft 

0-700 

0*201 

0 

5*0 

.r ii 

2ft *4 

10 

0*774 

0*2*20. 

10 

10 

0*21 

21*1 


9*757 

0*210 

10 

11 

2*00 

22* l 

0 

0*712 

0*258 

10 

72 

11*08 

2o*o 

r, 

0*700 

0*270 

11 

00 

2* 10 

17*0 

10 

0*701 

O*200 

11 

00 

2*01 

15*o 

l ft 

0*780 

0*217 

12 

00 

107 

10*2 

2 o 

0*020 

o*o77 

10 

DO 

0* 10 

0*0 

’hus, 

the volume of the gsis 

steadily diminishes 

!>ut the 


iveight of the gas increases up to ■> , so that vaporisalion 
recurs from — 30' to +fi ’C., while only compression occurs 
without any change of state I'om , r > Q to 10 5 , and above lo’ 
condensation to liquid occurs and is almost complete at 
>o' C. 


2. Ammonia. 

10 kilos, in a cylinder of IH'O litres capacity. 



| Y*'ei*ht 

in Kilos. 

Volume in 

Litres. 

Percentage 
of Total 

Temp. 

1 




Volume 


! Liquid. 

Gns. 

Liquid. 

t*as. 

occupied 
by Gas. 

■' C. 

j 


i 



■ Oo 

0*000 

0*001 

0*020 , 

i *374 

17*2 

-2ft 

O'OOSft 

0*0015 

0*080 

1*820 

1 O'ft 

-2o 

0*008 

o*oo 2 

0*781 j 

1 *200 

15*8 

-15 

0*007ft 

0*0023 

0*787 

1*218 

13*2 

lo 

0*007 

0*00.0 

0*817 

1*158 

14 4 

- ft 

0*000 

0*(m 

0*005 

1 *(I0.j 

18*7 

0 

0*003 

0 005 

0*005 | 

1*0.85 

12*0 

ft 

0*001 

0*000 

7*027 1 

0*078 

12*2 

10 

0*1 00 

o*oo7 

7*000 

0*010 

111 

1ft 

0*002 

0*00.8 

7*1 fill 

0*811 

10* ft 

20 

O’OlKlft 

0*0005 

7*220 

0*777 

0*7 

2ft 

0*080 

0*011 

7*201 

0*700 

8*8 

00 

0*08(21 

0 -olOft 

7*807 

0*088 

7*0 

Oft 

0*0845 

0*0155 

7*lift , 

0*555 

0*0 

10 

0*081 ft 

0*185 

7 * 52ft 

0*175 

5*5* 



4. ('hlorint *. 




10 kilos, in a cylinder of 9 litres capacity. 



Weight 

in Kilos. 

Volume 

in Litres. 

lVreoiitilKc 
of Total 

Temp. 





Volume 


Liquid. 

* las. 

Liquid. 

(ins. 

occupied 
by (tas. 

<:. 

So 

0*0SS 

0*012 

0*457 

2*518 

28*8 

-2ft 

0*080 

0**14 

0*510 

2 * 400 

27*7 

-20 

0*1*85 

0*015 

*1 * 501 

2*480 

27*1 

Ift 

0*082 

0*018 

0*015 

2*385 

20*5 

10 

0*080 

0*020 

*1*071 

2*320 

25*0 

- 5 

0*07*5 

0**24 

*i*782 

2*208 

25*2 

0 

0*074 

0*020 

0*71*4 

2*200 

21*5 

5 

0*072 

0*028 : 

0*850 

2*144 

23*8 

10 

O'! HIS 

0*082 ' 

<1*022 

2*078 

2.3*1 

15 

0*0*55 

0*085 

*1*088 

2*012 

22*4 

20 

0*0*11 

0*080 i 

7*050 

1*041 

21*0 

2ft 

0*050 

0*041 

7*187 

1*803 

20*7 

80 

0*054 

0*04*1 

7*213 

1*787 

10*0 

85 

0*.*ft0 

0*05*1 

7*301 

1*000 

18*0 

40 

0*018 

0*052 

7*880 

r« 2 o 

18*0 

no 

0*010 

o*om» 

7*771 

1*220 

13*7 

80 

0*018 

***052 

8*200 

0*731 

8*1 

100 

0*008 

0*002 

8*080 

0*020 

0*2 



Weight in Kilos. 

Volume in 

Litres. 

Percentage 
of Total 

romp. 





Volume 


Liquid. 

<«as. 

Liquid. 

fias. 

, occupied 
by (jJ«s. 

0 (’. 

- 30 

0*0075 

0*oo2ft 

' 14*80 

3*71 

20*o 

-2ft 

0*007 

0*003 

15-02 

3’ftS 

10*2 

-20 

0*0015 

*i*00t 

15*1*5 

811 

IS* ft 

15 

0*005 

0*005 

15*30 

3*30 

17 ’ 7 

-lo 

i 0*004 

o*0u<5 

15*45 

8* 1ft 

10*!* 

— 5 

i 0*0025 

0*0075 

15**50 

3*00 , 

10* I 

0 

0*001 

0*000 

15*70 

2*84 j 

15*3 

5 

1 0*0805 

0*0105 

1ft *02 

2*03 | 

14*4 

10 

! 0*087 

<1*013 

10*00 

2 * iil 

13*5 

Ift 

1 0*0855 

0*0145 

10*27 

2*33 | 

12*5 

20 

' 0*083 

0*017 

10*45 

2* 15 j 

11*5 

25 

0*080 

0*020 

10*05 

l*0ft 

10*5 

30 

0*077 i 

0*023 

1*5*80 ' 

1*74 | 

0*4 

3ft 

8*073 

0*027 

17*08 

1*52 j 

8*2 

40 

! 9*0005 

0*0305 

17*82 

1*28 ! 

*3*0 


The vessel would be filled with liquid at ubout 02’: 
aporisatiou goes on steadily from — 30° to + 40°, hut 
iiere must be a temperature between 40° and 60' at 
rhi< h vaporisation ceases, and above which condensation 
ets in. 

The remarks made in the case of ammonia apply to 
ulphur dioxide also. The liquid would completely till the 
easel at about G.r J . 

The weight of gas in Table 4 reaches the maximum 
etween 50° and 60°, and the volume steadily diminishes 
ith rising temperature till the cylinder is full of liquid 
: a little above 100° C. 


—J. T. I). 

Ammonium Nitrito ; t 'auditions of Decomposition of -, 

V. II. Veley. l’roc. Chom. Soc„ 19, [267], 142. 

Tits, decomposition of ammonium nitrite into nitrogen 
and water proceeds according to the general law— 
log A /A — x =* aft, 

whether the reaction follows its normal course or is ac¬ 
celerated by the addition of another substance. The 
decomposition is either impeded or stopped by ammonia 
liberated in the solution by the addition of a metallic oxide, 
this eflcct being likewise produced by aliphatic, benzenoid, 
and pyridine amines, also by aromatic hydrazines, anil to a 
less degree by oximes; it is temporarily accelerated by 
amides of the aliphatic series, but other amides are ineffec¬ 
tive. llenzoyl-sulphonic imido (“ saccharin the only 
irnide tried, produces a considerable acceleration, but the 
reaction proceeds according to the general law. 

It does not appear that solutions of ammonium nitrite, 
prepared from silver nitrite and ammonium chloride, become 
alkaline in the course of the decomposition. Incidentally 
it was shown that finely-divided barium sulphate, although 
producing no permanent effect when added to a solution 
of ammonium nitrite evolving nitrogen, nevertheless tem¬ 
porarily increased the rate of evolution of nitrogen, owing to 
some alteration in the amount of dissolved gas. 

Carbon Dioxide ; Pressure of -, in Cylinders of the 

Compressed Gas. A. Lange. /Celts, angew. Chem., 
1903, 16, [22], 514—510. 

' The author has previously determined the densities of 
liquefied gases by noting the temperature at which a known 


c 
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weight completely filled a vessel of known volume (compare diflxide, on account of the high compressibility of tl>,. 
preceding abstract),this temperature being ascertained by the liquid ; but the pressures actually determined by the author 
sudden rise of the rate of change of pressure with tempera- arc useful data, and arc collected by him in the followin ' 
turc. This method does not give sharp results with carbon table :— 

Pressure in Atmospheres in a Cylinder r*/" 11*1 litres capacity, with Vary ivy Amounts of Carbon Dioxide. 

Amount TYiuperaturo, 5 C. Kilos, of Litres 

in t.'Oj per Kiln. 

K bs. S. 10. 15. 20. 25. 3(1. 33. 40. 45. 50. 55. 00. per Litre. of CO.. 

I 

ro 58 80 I 41 42 4V5 44*5 40 47*5 41» 51 52 53 0*01*0 11*1 

r:> .. 47 :>t at 67*5 go 02 at gg 3 os *5 .. .. 0*135 7*4 


2*0 .. .. 03 00 hi 08 7 

2T> .. .. .. 59 5 05 71 76* 

3*0 42 47 53 59 05 72*5 81 

3*4 .... .. .. GO 74 82 

3*9 .. .. .. .. 00 1 74 84 

4*4 . .. 74 84* 

5*0 .. i 47 53 50 G« | 74 84' 

5*5 41 47 53 59*5 GO 71 1 85 

0*0 .. .. 53 59*5 00 i 74 80 

0*5 ‘ .. 47 5 2*5 59*0 (10 i 75 88 

7-0 . 00*5 1 77 92 

7*5 .. 47 53 59*5 07 5 82 Kll 

SO .. .. 51 01 73 94*5 110 

8*5 .. 1 47*5 54 01*5 80 ! 110*5 134 

9*0 .. i 47 54 81*5 111*0 140 109 

9*0 .. i 63 85 117 150 182 

I 


Nitrous Arid; Behaviour of -, towards Methyl Orange. 

G . Lunge. XXIII., page 701. 

A Ikali-Earth-Metal Sulphides ; electrolysis of -. 

A. ihoehet and G. Eauson. XI. A., page 748. 

Barium Sulphide ; Electrolysis of -, with a Diaphragm. 

A. llrnchet and (I. ltanson. XI. A., page 748. 

English Patents. 

Sulphuric Anhydride; Process and Apparatus for Manu¬ 
facturing -. A. M. Clark, London. From W. 0. 

Ferguson, Flushing, New York. Eng. Fat. 0824, 
March 24, 1903. 

Skk U.S. Puts. 723,595 and 723,596, March *24, 1903 ; this 
Journal, 1903, 495.—K. !8. 

Alkali-Metal Oxides; Manufacture and Production of 

-. J. Y. Johnson, London. From The lladische 

Anilin und Soda Fabrik, of Ludwigshafen-on-Rhine. 
Eng. Pat. 12,204, May 28, 1902. 

Skk Fr. Pat. 321,410, May 26, 1902; and compare Fr. 
Pat. 323,793, Aug. 10, 1902 ; this Journal, 1903, 212 and 
495. — E. S. 

Soda or other Crystals or the like; Machines for Crushing 

Ice or for Crushing -. It. Uridge. Eng. Pat. 14,073, 

June 21, 1902. I., page 734. 

Lime Kilns ; Economisers for -. T. Ryan, Puxton. 

Eng. Pat. 20,87-, Sept. 25, 1902. 

The economiser, which is placed above an open kiln, con¬ 
sists of a pair of arches with a space between spanning 
the kiln. These arches support a hopper containing un¬ 
burnt material, which is heated by the products of com¬ 
bustion from the kiln. The ends of the arches have feed 
holes for the fuel, whilst their inner faces are provided with 
air inlets. Metal sheaths are combined with the arches so 
as to form chambers in which the air receives a preliminary 
heating. In some cases, air under pressure may be forced 
into the air inlets.—A. G. L. 

Alkaline Chlorides ; Process for the Electrolytic Decom¬ 
position of —y, flnrf Apparatus therefor. H. Cu^nod 
and C. Fournier, Geneva. Eng. Pat. 12,691, June 3, 
1902. 

See Fr. Pat. 321,422, 1902; this Journal, 1908, 216. 

-G. H. R. 


5 75 78*a 81 6.V0 Sir 5 U 18U 

5 82 85*5 89*5 93 97 0*223 4'4-4 

87 9 2 97 102 100*5 0*270 3*7 

90 90 102 107 112*5 0*300 3*27 

92 99 103 111 117*5 0*351 2*85 

5 94 102*5 112 .. .. 0*396 2*62 

5 95*5 105 110 .. .. 0*450 2*22 

90 107*5 118*5 .. .. 0*495 2*02 

98 110*5 123 .. .. 0*540 1*85 

102 I 115 129 .. .. 0*580 1*71 

108 123 139 .. .. 0*031 1*59 

120 138*5 15S .. 0*070 1*48 

5 138 100 182 .. .. 0*7*21 1*39 

5 | 159*5 .. .. .. .. 0"7G0 1*31 

0*811 1*23 

.. .. .. .. .. 0*805 1*10 

—J. T. I). 

! Sulphate of Ammonia. Saturators; Discharger for ——. 
J. Htillaiityne. Eng. Pat. 27,070, Dec. 8, 1902. III. 
page 730/ 

United States Patents. 

Sulphuric Acid; Apparatus for Making -. N. L 

Heinz, Lasulle, 111. L.S. Pat. 728,914, May 20, 1903. 

In apparatus comprising an acid chamber and a Glover 
tower, the flues are arrauged to enter the chamber at die 
sides near the front end, and to pass out at the sides mar 
the rear end, at different levels, and transversely to the 
length of the system. The gases thus enter and pass out 
of the chamber iu opposite directions, at different level*, 
tind transversely to their general course.—K. S. 

Chromium Compounds and Alkalis; [ Electrolytic] Pro¬ 
duction of -. II. Speekcter, Griesheim-on-Main, 

Germany, Assignor to Ohemische Fabrik Griesheim- 
Klektron, Frankfurt-a-M., Germany. L.S. Pat. 728,778. 
May 19, 1903. 

Skk Eng. Pat. 12,250, June 15, 1901 ; this Jourm.l, 19<>2, 
543.—W. G. M. 

Dry Alkaline [Acid] Sulphates ; Process of Making -- 

S. Trivick, Ciaphara. L.S. Pat. 728,335, May 19, 1903. 
To obtain a “ dry salt composed of Xa.,0 chemically united 
with not less than four imits of SO*, and associated with nor 
more than three units of ll 2 0, ” 100 parts of concentrated 
sulphuric acid are heated to not above 250° with nearly 
30 parts of dry sodium chloride, the mass being stirred 
while cooling, und subsequently exposed to a current of 
warm dry air. The sodium chloride may be replaced in the 
process by au equivalent proportion of another anhydrous 
alkali metal salt.—E. S. 

Carborundum and Alumina; Process of Treating Kaolin 

for the Production of -. F. C. Weber, Chicago, 111* 

L.S. Pat. 7*28,528, May 19, 1903. 

Water, both hygroscopic and combined, is removed front 
kaolin or fire-clay by means of heat. The powdered 
clinker is mixed in atomic proportion with coke and tl 
mixture subjected to the action of the electric arc, where! 
aluminium and silicon carbides and carbon monoxide » 
produced. The mixture of carbides is then treated wi 
water, which acts only on the aluminium carbide, producit 
aluminium hydroxide and methane, the former bcin^ s<?p 
rated from the crystalline carborundum by waahing. 
nny be heated in order to form anhydrous alumina. 
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Bromine [I’sed in Treating Orel] ; Protest of Beronerinii 

_1). Grove, Colorado Sprimrs, <'oh U.S. Pat. 

728,566, May 19. 1903. 

Tiik bromutes formed in alkaline solution in broniiuatmg ores 
.ire reduced to bromides by hydrogen sulphi le or other 
suimhle agent.— K. S. 

Lntr Temperatures, the figuefaetion of Cases, ami the 
Separation of the Constituents of Caseous Mirtuns; 
Process of Producing ——. C. I.iude, Munich, Germany, 
Assignor to (' F. liriish, Cleveluud, Ohio. U.S. I*nt 
757,650, May 12, 10o:t. 

f omi’ki-sskii air, cooled by expansion, is caused to abnrli 
lieat ■ to its fullest capacity ” from air about to lie expanded, 
aud these processes are continued until the gases are 
liquefied, when the liquid is caused to absorb heat from 
compressed air before expansion, the process being repeated 
with the nitrogen thus volatilised, tho residual liquid 
oxygen, as well as the resulting gas, being similarly utilised. 
The separatioi. of liquefied air into parts rich respectively 
in oxygen and in nitrogen by fractional distillation by 
heat derived from compressed air about to be liquefied, is 
also claimed, as well as the application of the process to 
the separation of other mixed gases.—F. S. 

/ror Temperatures, the Li'pivfurtion of Cases, amt the 
Sepueation of the t'o stituents of Caseous Mixtures; 

Profess of Pemincing -. (Linde, Munich, Germany, 

Assignor to <F. lirush, Cleveland, Ohio. U.S. l’at. 
72H,17d, May 12. 

'lilt: apparatus, which is for carrying out the process 
described in the preceding abstract, comprises a high- 
pressure conduit, a g is compressor aud cooler in connection 
therewith, an expansion chamber into which the compressed 
gas expands through a throttle valve, combined with a low- 
pressure conduit adapted to conduct the gas backwardly 
over ami indirect contact with the high-pressure conduit, 
and cause it to absorb heat to its fullest capacity from the 
compressed gas about to be expanded. Various other details 
are claimed. — K. S. 

l’i:i.\, h Patents. 

- .Wait; Ca rhonates ; Process of Mannfarlnrin /_ 

1’. Germain, l'r. Pat. 32.'.,7911, Sept. 13, I'Ju-.. 


VIII.-GLASS. POTTERY, ENAMELS. 

French Patent. 

Stour; Artificial [Dcritrifed Class'] - , and Manufac¬ 

ture of same. Stic. I ait I’iorre «le Wrro (iarchi j v. JjY. 
Fat. Oct. 24, 1002. IX., pnge 7-14. 


IX.—BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Boek Powders ; Cause of the Cementing Value of _, 

mat the Plasticity of Clni/s. A. S. ( 'ashman, j, Alltel', 
t'hem. Sot-., Hurt, 25, [.">], 47.7 468. 

lut. author states that, save in exceptional cases, the 
cementing power of rock powders is due to the physical 
condition of the particles and their relation to water : (ti) un¬ 
condoned water I (/.) hygroscopic water; (r) water of 
crystallisation; (d) water of constitution or combination 
brom the tesiiits obtained, he concludes that the cementing 
power Ilf the rock powders is a property similar to the 
plasticity ot clays. All rock powders that have cementing 
power show the same peculiar relation to water that is 
shown liy substances that possess an amorphous colloid 
struciife, i.e , they can be ile-hydrated and re-hydrated, lint 
lose this property alter prolonged heating at a high tem¬ 
perature. Particles which are entirely crystalline iu their 
nature have no intlucuce so far as plasticity is concerned, 
except to act as a illliicul ; lint the amorphous particles, by 
reason ot their characteristic structure, are able to absorb 
water and assume Hie condition which erases thrill to 
exhibit that cohere:; e which to the mass is denominated 
plasticity.— A. S. 

Portland Cement; History of the Development of the 

Theories as to the Constitution of - . |.;,1. .lordis and 

L. 11. Kuntci. /cits, aiigew. t'hem., 1903 , Ifi fool 
4113-468; [21], 4H5—192. 

Tut; existing theories are eritieised. and at the end of the 
paper a bibliography is given.—A. S. 

Exui.ism Patents. 


Solution of sodium sulphate or potassium sulphate is 
treated with barium carbonate to obtain an alkali carbonate 
in solution ami barium sulphate. The latter is furnaccil 
with carbon to produce barium oxysnlpbidc, which, treated 
with ferric oxide, gives baryta and iron sulphide. 'The 
baryta is then transformed into carbonate for re-use. —E. S. 

Baraim Stills; Process of Making Soluble _. ('. ft. 

Hradley and C. II. Jacobs. First addition, dated Del. 21, 
1902, to Fr. Pat. 284,302, Dee. 22, 1898 . 

8ek U.S. Pat. 720,927, Feb. 17, 1903; this Journal, 190.) 
864. Compare also this Journal, 1902, 391.— K. S. 

I Oxygen, Preparation of -. G. F. Jaubert. 

: Er. Pat. 325,627, Oct. 27, 1902. 

f j?® ™pid preparation of oxygen, catalysing bodies 
»re added to clear solutions of hypocblorites, with or without 
the presenco of tree alkali; or to milk of bleaching powder. 
Such catalysers arc salts of iron, copper, manganese 

( Eobait, nickel ami lead, used singly or together; but a’ 
xture of sulphate of iron or manganese with cupric sulphate i 
recommended. The claims include the use of the salts 
the metals named Dry mixtures of bleaching powder 
“ ° nc or ““re of the salts mentioned (which mixtures 
iy be compressed into suitable forms) are claimed as an 
tele of commerce, since they liberate oxygen on addition 
water. Such a mixture may consist of bleaching 
wder, 100 parts; dried ferrous sulphate, 15 parts - and 
ed cupric sulphate, 75 parts. Compare Eag. Pat. 1 1 466 
ne 4, 1901 ; this Journal, 1901, 931 ; and U.S. ‘pat’ 
I|0u8, Jan. 14, 1902 ; this Journal, 1902, 408.—E. S. 


lime Kilns; Kconomisersfor -. T. Kyan. Kng. Pat. 

20,874, Sept. 25, i'.lco. VII., page 742. 

Clay; Apparatus for Separating the Coarse and Pine 
Particles of 1 a soluble Ma’rrinl such as ——. M. W. 
Phillips, Philadelphia, Pa. ling. Put. 26 57‘» Dec o 
1992. 

The apparatus claimed is used ill eon lection with the 
process described in Eng. Put. 2s,788, 1902 : this Journal 
1903, 496.—A. G. L. 

Silicon, Oxygen, and Carbon in Chemiral Combination 
[ Ceffactory Material ]; Production of Compounds Con¬ 
taining - . P. M. Justice, London. From the Aeheson 

Go., Niagara Falls, NY. Fug. Pat. 3629, Feb. Hi, 1903. 

A mixture of powdered silica ami powdered carbon, in such 
proportion that the quantity of carbon present is insuffi¬ 
cient for the reduction ami conversion into carbide of the 
whole of the silicon, is heated, preferably in an electrical 
furnace, to a temperature below that at which the formation 
of carborundum takes place. The product is u chemical 
compound approximating to the formula C-SijO if the 
original proportion of carbon to silica is 1:2. By varying 
this ratio other bodies, e.g., C 7 Si ; <) may he obtained. They 
are all comprehended uuder the general term “ siloxicon,” 
ami form a very refractory material, greyish green when 
cold, light yellow above 300' F., of sp.gr. 2 • 73, and self¬ 
binding when ground, moistened with water, and fired 
(See also U.S. Pat. 722,793, 19113 ; this Journal, 1903, 497 j 
and U.S. Pat. 722,792, 1993 ; this Journal, 1903, 500.) 

-A. G L. 
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United States Patents. j 

Fireproof Wood, far., and the Art of Making the tame. \ 
,1. h. Ferrell, Philadelphia, Pa. U.S. Pat. 728,15!!, 1 
.May 19, 1903. - 

The wood is impregnated with an aqueous solution of sodium 
chloride mixed with another salt, e.ialuminium sulphate, 
calculated to destroy the hygroscopic tendency of commer¬ 
cial solium chloride.—A. G. 1. 


Wood, Impregnated; Proems of Obtaining -. G. F. 

I.ebioda, Boulogne-sur-Seine. U.S Put. 729,362. May 2d. 
1903. j 

Till! wood is impregnated with an aqueous -olution of gelatin 
and formaldehyde containing four times the quantity of the 
latter which the wood is required to contain after drying, 
which is carried out at a temperature of 100° to 120" C., the 
formaldehyde driven off being collected and used again. 

—A. G. I- I 

I 

[Fireproof Blocks and Jiricks\, Compositions of Matter, 
and Process of Forming same. if. Molehill, St. Louis, 
Mo. U.S. Pats. 729,202, 729,203, and 729,201, May 26, 
1903. 

The composition consists of 45 parts of pulverised plaster 
oi Paris, 50 parts of sifted coal-cinders, 2 parts of com¬ 
minuted mica, and 3 parts of slaked lime , sodium silicate 
(0-002 per cent, of the whole mixture) may he added. 
The ingredients may he used in any other proportions, or 
the composition may be made by mixing slaked lime with 
water, then adding enough comminuted mica mixed with 
plaster of Paris to form a clinging mass, mixing the whole 
with a porous’material like sifted coal-cinders, and adding 
0-002 per cent, of sodium silicate. The composition is 
poured into moulds, and allowed to set by exposure to the 
air.—A. G. L. 

French Patents. 

Stone, Artificial [Denitrified Olaas] -. and Manufacture 

of same. Soeiete La Pierre do Verre Garcia-). Fr. Pat. 
325,581, Oct. 21, 1902. 

Tiif, new artificial stone, which is called *' silicate porphy¬ 
rin'-.'’ is a devitritied glass made by pouring melted glass 
into moulds of such capacity that they will just hold the 
quantity required for one block, Ac., of the finished product, 
in these moulds the glass is allowed to lemain until just 
plastic, when it is removed to others previously heated and 
composed of refractory material lined with a substance. 
e.g., plaster of Paris or calcium carbonate, which does not 
act on the glass. These moulds are of exactly the same 
shape as the first, but are slightly deeper, so a-- to admit of 
a cover of the same material being placed 011 the glass. In 
these closed moulds the glass is kept iu a plastic condition 
by means of a suitable lire until it has become completely 
devitritied, when it is allowed to cool slowly. By re heating 
the devitritied glass to a temperature at which it becomes 
plastic, anv desired shape may he given to it by means 
of a suitable press. This re-heating does not affect the 
devitrification.—A. G. L. 

Stone; Artificial -. Mielck's Stone and Terra-Cotta Go. 

Fr. Pat. 325,787, Sept. 11, 1902. 

SEE U.S. Pat. 711,329 of 1902 : this Journal, 1902, 1397 ; 
and Eng. Pat. 20,492 of 1902 ; this Journal, I'JO.'L 213. ^ 


Cement, Hydraulic; Manufacture of -. J.Gresly. 

Fr. Put. 325,661, Sept. 3, 1902. 

Tm cement is made by mixing any natural or artificial 
silicate of alumina with calcium carbonate tn such pro- 
nortions that the mixture corresponds to the formula- 
r (SiOj, SCaO) + >J (AljOj, 2 CaO), or <■ (SiO.„ 2CaO) + 
„ f AlAsCaO) + J (SO.,. Cat i), which express the com¬ 
position of nakirtl Roman cements, and burning the 
mixture at a temperature below its olinkenng point that 
is at about 1,190° to 1,250° C. The materials used should 
be as free from iron a« possible.—-A. G. L 


X—METALLURGY. 

Cyanide Solutions ; < 'upriferous -. H. A. Bulker. 

Inst. Mining and Melull., 1903. Paper read May 21, 3 pp. 
Zinc nt first precipitates the copper freely, but soon becomes 
less active, even if it be first covered with a good spongy 
deposit of lead. Even with the aid of electricity the action is 
very slow. It is a question whether the method can really 
he economical, and the author is of opinion that the older 
method of discarding a certain proportion of the solution 
and replacing it with fresh solution at intervals, may 
perhaps be found more economical. In this way the liquid 
readily he kept within the limit of copper contents 
permissible. He suggests that, instead of precipitating lead 
on zinc, where that method is used, a mixture of lead and 
zinc solidified together should be employed. Experiments 
recently made suggest that a more efficacious method of 
eliminating the copper would tie the acidification and filtration 
of the solution, followed by an addition of caustic alkali to 
recover the free cyanide. The precipitation of the copper is 
complete, and the loss of hydrocyanic acid, even if the 
solution be warmed before adding the sulphuric acid, is 
trivial.—W. G. M. 

Deduced Copper; Hydrogen contained in -. A. Leduc. 

Comptes rend., 1903, 136, [21 j, 1234 — 1256. 
Gutiki;, in his work on atmospheric hydrogen, having 
expressed doubt as to the absorption of hydrogen by reduced 
copper, tile author has made further experiments on the 
point. Copper planing* were first oxidised completely in a 
current of hot air and then reduced in hydrogen, the stream 
; of hydrogen being kept up for an hour after complete 
nduetion. The tube (internal diameter 2 eiu. and length 
25 cm.) containing the copper (about 45 gems.), after cooling, 
was exhausted and ill litres of dry air passed through it, 
cold ; no change in weight occurred in a tared phosphorus 
pentoxide lube attached to the apparatus. The copper was 
then heated to redness, and successive passages of 5 and 10 
| litres of air gave increases of 3'8 and 3 4 mgrms. respec- 
1 lively in the tared (J-tube, equivalent to about 7 • 5 e.c. of 
hydrogen. Not only, then, did hydrogen exist, occluded or 
combined, in the copper, but a weighable amount of this 
hydrogen still remained after the passage over the red-hot 
copper of 3 litres of air.—J. T. I). 

('upper and Antimony ,- Alloys of —— M. Backoff. 

Bull, de la Soc. d’Kncnurag. pour l lnd. Nat., 1903, 104, 

[5], 626—640. 

The author has observed that copper-antimony alloys con¬ 
taining from 50 to 70 per cent, of copper are not always of 
the same structure, this hitter varying with the degree of 
rapidity with which the alloys arc cooled after solidification. 
I,e CImtclier has shown that copper-antimony alloys form 
solid solutions, and it is probable that the differences of 
structure depend on the fact that with rapid cooling, the 
solid solution remains permanent, whilst with slow cooling, 
separation takes place. In the well-known case of steel, 
separation from the solid solution is accompanied by re- 
calescence; in the case of the copper-antimony alloys, a 
similar phenomenon was observed, a break occurring in the 
cooling curve at about 400° C., indicating a transformation 
accompanied bv a disengagement of heat. The author has 
made a detailed study of copper-autimony alloys, determin¬ 
ing the number and the composition of definite compounds 
j of the two metals; the fusibility, hardness, and electro¬ 
motive force of the alloys as functions of their composition -, 
the behaviour of the alloys during cooling; and the in¬ 
fluence of the rapidity of cooling on the micro-structure of 
the alloys. The results are set out in a number of tables 
and curve-diagrams, uml photographs are given showing the 
micro-structure of the alloys.—A. S. 

Tin Ore from the Bnutschi Tin Fields, Northern Nigeria. 

Bull, of the imperial lust., Suppl. to the Board of Trade 

Journal, May 21, 1903, 21. 

The sample examined consisted of small fragments, most of 
them less than one-eighth of an inch in diameter. It was 
chiefly composed of cassiterite, but contained a number of 
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small girnets and red grain* of rutile, together with very 
small quantities of magnetite and topaz. On analysis, the 
following figures were obtained:—Tin dioxide (SnOo), 
81*30; silica (SiOo), 1*0; titanium dioxide (TUX), 5 * 4 (> ; 
ferrous oxide (FeO), alumina (AU) 3 ), 4* GO; mag- ‘ 

ueMa (MgO), 0*35, and lead oxide (FbO), 0*25 per cent. 
The sample continued no calcium, copper, gold, or arsenic. 

—A. S. 

Cyanide Process; Analytical Work in connection icith 
the -. J. K. Clennell. XX!II., page 702. 

Cyanide Reactions. A. Chiddey. V11page 731*. 

Iron; The Chemical Reactions Involved in the Rnsftny 
of' -. VV.lt. Dunstan. I’roc. Chem. Soe., 19, [—(> 7 j, 

150—152. 

It has been proved that whilst both liquid water and oxygen 
are necessary for the formation of rust, the presence of 
carbon dioxide is not essential, although it may accelerate 
the action. The well-known effeet <d“ alkalis and alkaline 
salt* in preventing the oxidation of iron lias been hitherto 
attributed to the withdrawal ol the carbon dioxide. It has 
been found, however, that the phenomenon is not due to 
this cause, but to the establishment of conditions iti which 
the production of hydrogen peroxide i- inhibited. 

W lien highly purified iron, containing mere truces of 
impurity, is left in contact with dry gases ('oxygen, carbon 
dioxide, mixtuies of oxygen anil carbon dioxide), rusting 
does not take place. In the presence of the same gases and 
water vapour, no rusting occurs so long as a constant 
temperature (34' C. in the actual experiments) is maintained, 
but if the temperature he allowed to fluctuate, liquid water 
condenses on the surface of the iron and rust is produced. 
It is thus shown that pure iron is not oxidised in presence 
of gases and water-vapour only, hut that the presence of 
liquid water is necessary for rusting to take place. 

In another series of experiments, pieces of iron were left 
in contact with water saturated with a particular gas and 
with an atmosphere of the same gas above the solution. 
When hydrogen, carbon dioxide, or nitrogen which had 
been carefully freed from oxygen was employed, rusting 
did not occur, hut if oxygen or a mixture of oxygen and 
carbon dioxide was used, oxidatiou took place. From these 
results, it is evident that for the formation of rust both 
oxygen and liquid water are required. In the experiments 
in which a mixture of oxygen and carbon dioxide was used, 
the results observed indicated that in this case a secondary 
action proceeds simultaneously. 

In order to investigate the influence of solutions of various 
salts on the production of rust, small pieces of highly 
purified sheet iron wen.* enclosed with the different solutions 
in sealed glass tubes, the space above the solution in each 
case being filled with pure oxygen. The following sub¬ 
stances were found to prevent to a greater or less extent 
the formation of rust: sodium carbonate, ammonium car¬ 
bonate, borax, disodiuni hydrogen phosphate, calcium 
hydroxide, ammonia, potassium bichromate, potassium 
ferrocyanide, chromic acid, sodium nitrite, and potassium 
carbonate. Rusting occurred in the presence of the following 
compounds: sodium chloride, potassium chlorate, ferrous 
sulphate, potassium ferricyanide, potassium nitrate, and 
sodium sulphate. The reagents which prevent the rusting 
of iron are those in presence of which decomposition of 
hydrogen peroxide takes place and which are consequently 
inimical to its formation. There can be little doubt, there¬ 
fore, that hydrogen peroxide plays an important part in 
the chemical process of rusting. By the direct, action of 
hydrogen peroxide on metallic iron, a red basic ferric 
hydroxide, identical with ordinary rust, is rapidly produced, 
and it is found that in general those metals rust m air which 
are oxidised by hydrogen peroxide, whilst those metals 
which are not oxidised by hydrogen peroxide do not rust in 
air. Iron, zinc, and lead are examples of the first class, and 
the rusting of all these metals is stopped by contact with 
substances which prevent the formation of hydrogen 
peroxide. Copper, silver, and nickel are examples of the 
second class; these metals do not rust in air and are not 
oxidised by hydrogen peroxide. 


The analysis of a number of specimens of iron rust has 
shown that its composition may bo represented by tin* 
formula Fe«0>(( >11 ) 2 . 

The chemicul reactions concerned in the process ol 
rusting may therefore he represented by the following 
equations 

Fe + <), 1I : 0 -» Fed »- 11,< I,. 

2 FeO + ILd, Fe,0,(011),. 

'flu* presence of water in the liquid state is essential alike 
for the oeeurremv of ru.-ting and for the formation ol 
hydrogen peroxide. 

In the ease of certain metals, notably that of zinc, 
hydrogen peroxide can he detected during the process ot 
rusting. It ha* not been possible, however, to detect with 
certainty the pie*em*e of hydrogen peroxide during tin- 
rusting of iron. This may he due to the fact, previously 
mentioned, that iron i> very rapidly oxidised by hydrogen 
peroxide with formation of rust, so that under ordinary 
condition* the hydrogen peroxide is quickly destroyed. 

The intluenee <>t certain other reactions on the process 
of rusting lias been studied and may he summarised as 
follows :— 

(I.) The direct decomposition of water by metallic iron 
with liberation of hydrogen can take place only at a 
relatively high temperature, and i* not affected by the 
presence of alkaline salts, such a* sodium carbonate. 

(II.) Tho action oi aqueous carbonic acid on iron in the 
absence of oxygen result* in the liberation of hydrogen and 
formation of tenon* carbonate or bicarbonate. If oxygen 
is present, the ferrous salt subsequently undergoes oxidation, 
the rust obtained iu this ease containing a varying amount 
of carbonate. 

(III.) Electrolytic action occurs when the iron is impure 
or when another metal is present.. The clectro-po*itive 
metal suffers oxidation and hydrogen gas is e\olvc*d. 
This action is not prevented by the presence of sodium 
carbonate. 

Iron; The Rustiny of --. (J. T. Moody. I •roc. Chem. 

Soe.,* 1 903, 19, | 2f»8j, 157. 

Tun contention of Dunstan (I'roe. of tho Royal Artillery 
Inst., 1893, No. 5; also see preceding abstract) that 
carbon dioxide is not essentially concerned in the process 
of rusting, and that this change is caused by hydrogen 
peroxide, is bu*ed on the observation that solution* of 
chromium trioxide, potassium dichromate, potassium 
ferrocyanide, sodium nitrite, and other substances which 
decompose hydrogen peroxide, entirely or nearly entirely 
prevent rusting. The author finds that the retarding 
action exercised by these substances is due to the 
intluenee they exert on the absorption of carbon dioxide. 
For example, when exposed to the gas under exactly the 
same conditions, water absorbed 90*6 volumes, whilst a 
15 per cent, solution of chromium trioxide and a 20 per 
rent, solution of so'liuni nitrite absorbed 4*2 volumes 
and 5*0 volumes respectively. A solution of chromium 
trioxide—which itself does not attack iron—appears nil 
the more to exert a protecting intluenee because of the. 
ease with which it dissolves ferric oxide. Iron, when 
placed under a 1 per cent, solution of chromium trioxide 
exposed to air, remains bright for some weeks, although 
the metal is slowly passing into solution. Eventually 
rust commences to form on the metal, although the 
solution still contains free chromic acid. 

When iron is exposed to water and oxygen previously 
freed as far as possible from carbon dioxide, the volume 
of oxygen remains practically unchanged. On admitting 
carbon dioxide, the volume of oxygen diminishes rapidly 
and rusting becomes visible. 

The interaction of iron with aqueous carbonic acid 
appears to he strictly comparable with that occurring 
between iron and sulphuric acid. A solution of carbonic 
acid, formed by saturating 2*4 litres of water at 18° with 
carbon dioxide, when left incontaot with 500 grins, of clean 
iron turnings, yielded G35 c.c. of hydrogen in seven days. 
After remaining for one week, the solution contained 0* 1 
per cent, of iron present as ferrous bicarbonate—a sub¬ 
stance which is readily decomposed by atmospheric oxygen, 
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yielding a mixture of ferrous carbonate and ferric oxide, 
whilst a part of the carbonic acid is regenerated. On 
account of the ease with which this change takes place, it 
follows that w presence of oxygen a definite weight of 
carbonic acid will exert a greater corroding influence on 
iron tl an will its equivalent of sulphuric or hydrochloric 
acid. 

The author contends that the primary action in rusting 
involves the interaction of iron and acid, and that rust is 
foruud by the subsequent oxidation of ferrous salt. 

English Patknts. 

Iron; Improved Process for I I unioning - - . J. II. 
Kuigge and J. 1\ van Holt, both of Kuhrort, Germany. 
Kng. Pat. 13,714, June 17, 1902. 

Ikon is superficially hardened by heating it in an “organic 
nitrogenous substance having a high percentage of fusible 
ash,’* such as bone-dust, to which is added a certain pro¬ 
portion of led phosphorus, together with potassium fcrro- 
cyanidu and cyanide. 'I he use of phosphoius in the 
hardening process is stated io facilitate the immigration of 
the carbon into the irou,--E. S. 

Iron Ore* ; Process for War hi hi/ -off or Reducing Pnl- 

rcrnUnt or Dust -. (). DobheUtt-in, Saarl i iicken, 

Germany. ling. Pat. 1519, ,Jau. 21, 1903. 

I’m. dust iron ores, mixed with du*t of “ fat coke-coal,” 
anthiacite, or g'anee coal, aie coked in a series of small 
closed furnaces, used successively, to utilise residual heat 
and generate gases which burn in passages around the 
futniue chamber, wherein they mix with incoming air. 
The iron oxides being thus reduced, a hot blast is admitted, 
and fusion is effected within the same chamber, provision 
being made for tupping the molten metal.— V. S. 

Metallurgical Converters, A. Heynolds, llovc, Sussex. 
Kng. Pat. 12,S3 I, June 5, 1902. 

A <; vs producer and converter are contained within one 
easing, and communicate by a series of vertical channels 
leading from ihe bottom of the producer into a horizontal 
tine opening into the lower part of the converter. Pipes 
for injecting air with liquid or gaseous fuel enter the from 
of the producer (which is charged with solid fuel) at 
different heights, and also the communicating channels. 

• -E. s. 

Drying Apparatus for Pyrites and Blendes Appticatdc to 
the llcrreshoff Roasting Furnace and similar Apparatus. 
A. M. Clark, London. From The Metalliirgische (iesell 
schaft, Kraukfort-on-tlie-Maiu, Germany. Kng. Pat. 
15,041, July 5, 1902. 

At the top of a roasting furnace of the llcrreshoff type, 
u drying chamber is arranged, provided with a shallow 
annular trough, to which the heated air of the furnace is 
conducted, and iu which the ore is placed, aud moved 
towards the feeding hopper by takes fitted to the upper end 
of the furnace shaft.— K. S. 

Aluminium; Manufacture of -. P. Jensen, London. 

Prom \V. ltiibel, Berlin. Kng. Pat. 13,025, June 7, 
1902. 

See Pr. Put. 322,353, June 20, 1903; this Journal, 1903, 
309. —K. S. 

A'uminium; Manufacture of Certain A Hoys of -. 

H. and II. J. Warrington, Stoke-on-Trent. Kng. Pat. 
14,930, July 4, 1902. 

“Alumina” is enclosed in an envelope of wrought iron, which 
is then raised to a “ blood-red ” heat, and mbjected to a 
rolling process. When about equal weights of “ alumina ” 
and iron are used, the resulting alloy is stated to resemble 
aluminium in appearance, but to be more capable of resisting 
teusile strain, and to permit of an elongation of 25 per 
cent., aud of Induction of 70 per cent, in sectional area 
before fracture takes place. To produce wire^ of the alloy, 
a wrought-iron tube filled with alumina is treated as 
described, and then drawn.—E. S. 


Copper Repul us; Process for Freeing -, from Arsenic 

and Antimony, P. B. Stone, Belvedere, Kent. Kng. Pat. 
15,222, July 8, 1902. 

Corn'll regulus, or material consulting chiefly of copper 
sulphide, is mixed with roasted copper regulus und coke 
dust; or with copper or iron scrap, or with uuy compound 
that will produce iron or copper on heating aud melting, 
and the mixture is heated until it becomes plastic, but not 
fluid, in which state it i> maintained lor some hours, after 
which the temperature is raised, and the molt *u inetal is 
tapped. If the arsenic and antimony are not thus 
completely removed, the treatment is repeated.—K. S. 

Ores of Zinc; Method of Treating --[/or Precious 

Metals], (\ W. Sexton, Brooklyn, NY. Eng. Pat. 
7093, April 2, 1903. 

Zinc ores containing previous metals, ami previously 
roasted if sulphur is present, arc mixed with stated propor¬ 
tions of carbon and of iron, and subjected to distillation in 
closed retorts. Prom the carbonaceous residue, the iron 
associated with the metals other than zinc present in the 
ore, is magnetically separated and subjected to suitable 
treatment to recover the metals w ith which it is alloyed. 

—K. S. 

United States Patents. 

Ores ; Process of Chlorinating and Pruminating -. 

J. 1). Hawkins and H. W. Enx, Colorado Springs, Col. 
U.S. Pat. 727,020, May 12, 1903. 

The ores are brought into contact with a halogen hydrate, 
e.g. % chlorine hydrate, or with chlorine hydrate crystals, or 
with such crystals enclosed in ice, and heat is applied to 
decompose the hydrate ana set the chlorine free.—E. S. 

Bromine \uscd in Treating Ores] ; Process of Recover¬ 
ing -. C. I) Grove. U.S. Pat. 728,500, May 19, 

19i0t. V 11 , page 7 13. 

Materials [O/e.t] ; Process oj Subjecting -, to the 

Action of Air or other Gases. C. E. Mark, Chicago, 
III. U.S. Pat. 728,201, May 19, 1903. 

Tin; materials are heated or roasted in a furnace having a 
porous bed or hearth, and air or other suitable gas is 
forced upwards through the hearth into the materials. 

—R. A. 

Ores; Means for Treating - . F. I). Gross, Assignor to 

T. Goodwin and the Colorado Iron Works Co., all of 
Denver, Col. U.S. Pat. 728,908, May 20, 1903. 

The furnace has a roasting chamber with a lateral discharge 
opening, iu combination with a separate covered rabbling 
chamber. The hearth is annular and movable relatively to 
the chambers, and means are provided for causing it to 
revolve. Series of rods carrying rabble blades are inclined 
to the direction of movement of the ore, part of such rods 
being fixed, aud pait rotatable, the latter being provided 
w ith blades on both sides inclined in the same direction, 
the blades on one side working in opposition to the blade* 
of the fixed rods, aud those on the other side working with 
the former to discharge the ore through the discharge 
opening, means being provided for simultaneously removing 
the rabbles from the path of the ore.—-E. S. 

Ore-Roaster. II. M. Sutton, W. L. Steele, andK. G. Steele, 
Dallas, Tex. IMS. Pat. 729,0U8, May 26, 1903. 

Oke is conveyed through a pipe by a blast of heated air 
tangentially against the inclined inner sides of a hopper¬ 
shaped furnace, heated by a number cf burners, arranged 
tangentially to the inner wall, the furnace being pro¬ 
vided with a relatively wide outlet in its top for the 
expanded air, aud with a discharge spout at its bottom for 
the roasted ore. The latter is conveyed, with access of 
cool air, and by means of a fan, into a separating chamber 
of similar shape to the furnace, from the discharge open¬ 
ing of which it passes into a receptacle.—-E. S. 
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Ore#; Process of Rousting -. H. M. Sutton, \V. L 

Steele, and E. G. Steele, Dallas, Tex. U.S. Pat. 729,009, 
May 26, 1908. 

The process consist* in suspending the particles of the 
ore in a moviug body of compressed air, and subjecting 
them to heat and to a spiral centrifugal movement down¬ 
ward to precipitate the ore during expansion of the air, 
by the moans described in the preceding abstract, followed 
by the subsequent treatment there described. —K. S. 

Ore-Rocutting Furnace. J. 11. F. Ilerreshoff, New Y\rk. 

U.S. Pat. 729,170, May 20, 1903. 

Tin: furnace comprises a series of superposed shelves for 
the ore, having apertures alternately at tlie side and centre 
in successive shelves, rakes carried by a central shaft being 
so arranged as to move the ore inwardly or outwardly 
towards the openings in the respective shelves. Spouts 
carried by the rakes receive the ore below the peripheral 
apertures, and other spouts secured to the shaft, serve for 
the central openings.— K. S. 

Mast Furnace. (>. S. Gairctscn, Buffalo, Assignor to 
(iarretson Furnace Company, Pittsburg, Pa. U.S. Pat. 
728,700, May 19, 1903. 

Tuk furnace stack is composed of upright water jackets 
arranged side by side, secured by side and cud tie beams. 
The jackets are in two sets, the lower set “overlapping 
with the uppir portion of their water spaces the lower 
portion of tin; water spaces of the upper jackets on the 
inner sides of the latter.” Drain pipes extend from the 
bottom of each jacket downwards to a munilold pipe 
arranged underneath the furnace bottom, the ilow of water 
throughout being controlled by suitable valves.—K. S. 

Matte or Pyritic Smelling; Method of -. O. S. 

(Iarretson, Buffalo, Assignor to (iarretson Furnace Com¬ 
pany, Pittsburg, Pit. U.S. Put. 728,701, May 19, 1903. 

Tjik molt.'ii m atte is subjected to a blast underneath a 
column of material containing a flux, and the slag is 
removed and subjected to a blast under a column of 
sulphur-bearing material. The molten matte icsulliug 
from the last process is then treated as in the first ease. 

—E.S. 

Slag Furnace. (). S. (iarretson, Buffalo, N.Y. 

U.S. Pat. 728,791, May 19, 1903. 

Tin: molten slag is conducted by a hopper into a rotary 
wheel or drum, having a hollow hub from which hollow 
spokes radiate, and a rim of hollow detachable connected 
sections, also connected to the spokes. Means are provided 
for the circulation of a cooling agent through the holiow 
parts mentioned. A h' llow segmental shield (also traversed 
by the cooling agent) confines the slag in the pockets 
formed by the spokes in the drum, during part of its 
rotation, until such slag is congealed, and discharged on 
further rotation, in the solid state, into a slug chamber 
through which air is circulated.—E. S. 

Slag Furnace. O. S. Garretson, Buffalo, X.Y. 

I Vi. Pat. 728,795, May 19, 1903. 

Molten slag is caused to flow on to the uppermost of a 
series of descending hollow steps. Reciprocating horizontal 
bars, arranged to slide over the top faces of the steps, 
agitate the slag as it passes down the latter, adjacent bars 
being moved in opposite directions. A cooling agent is 
applied to the cavities in the steps, these steps having at 
their ends heads with communicating ports. The hot 
congealed slag passes from the steps into a slag chamber 
traversed by aa air current, which passes on to heat a 
steam boiler, a return passage being provided through 
which the air returns to the slag chamber.—E. S. 

Noble Metals ; Method of Extracting -. W. Martino, 

Sheffield. U.S. Pat. 727,659, May 12, 1903. 
Cyanide or other solutions of tho “noble metals” arc 
treated at a raised temperature with “ barium-sulpho- 
carbide.” Compare Eng. Pat. 9501, April 24, 1902; this 
Journal, 1902, 1141 ; and U.S. Pat. 716,847, Dec. 23, 
1902; this Journal 1903, 97.— E. S. 


1 Gold-Extracting Process. T. II. Joseph, Suit Lake City, 

\ Utah. U.S. Pat. 728,397, May 19, 1003. 

i Orks containing gold and silver arc subjected to the 
leaching action of a solution containing potassium cyanide 
and barium hydroxide, with or without calcium hydroxide. 
The claims uUo include the use in certain eases of carbon 
dioxide gas, alone, or forced in with compressed air to 
agitate the pulp. Compare U.S. Pat. 718,633, Jan. 20, 
1908 ; this Journal. 1903, 214.—F. S. 

Metals; Means for Precipitating Dissolved -. P. W . 

McCaffrey, Asrignor to tho Union Ore Extraction and 
Reduction Company, both of Denver, Col. U.S. Pat. 
728,7 16 , May 19, 1903. 

A it k<tanov>■. va precipitating tank is provided with 
i alternate upwardly and downwardly extending partitions, 
with horizontal perforated cylinders, containing scrap 
metal, revolving between the latter, partially immersed in 
the solution to be precipitated. Means for causing the 
, solution to flow from end to end of the tank, and thus through 
each of the cylinders in turn, are provided. '1 lie apparatus 
is especially claimed for the precipitation of copper from 
cupric solutions on to scrap iron.— E. S. 

Aluminium and its Alloys; Process of Producing -- 

1). A. Pelliakoff, Huy. Belgium. U.S. Bat. 728,129, 

| May 12, 1903. 

Porous aluminium sulphide, or u porous double sulphide 
of alumiuium and another metal, is heated in contact with 
! a hydrocarbon gas or other reducing agent to a temperature 
sufficient to effect the reduction of the aluminium. The 
] resulting product is melted with a flux.— E. S. 

Welding ('ompound. M. B. Shaper, Ynndergrift, Ba. 
U.S. Bat. 729,428, May 26, 1903. 

| The compound consists, approximately, of iron or steel 
! chips, shavings, or filings, 16 parts, with I parts each of 
| ammonium chloride and of “ burnt ’* borax.— E. S. 


French Patents. 

I Iron and Steel; J’latts and Powders for Cementing, 

I Hardening , and Tempering -. Sot? id to Delinks et 

i Cie. Er. Put. 325,916, Oet.‘30, 1902. 

I Turnings or filings of cast-iron are incorporated with fused 
j boiax, to which a little potussium lerrocyanide may he 
added. The mixture is rolled into plates, or is powdered, 

! for application to the purposes named in the title.— E. S. 

j Antimony; Metallurgical Treatment of -, and Appa¬ 

ratus for that purpose. F. M. K. Basse. First Addition, 

| dated Oct. 30, 1902, to Fr. Pat. 319,534, March 13, 
1902. 

The furnace employed under the main patent (sec this 
Journal, 1902, 1537) is supplemented by a chamber, 
described in detail, wherein tho fumes arising from the 
1 rousting ore are condensed, serving at the same time to heat 
air which is directed to various parts of the furnace, by 
various adjuncts, in such manner as simultaneously to pro¬ 
mote the draft, assist ill the roasting process, and enable the 
temperature to be so regulated as to enable certain con¬ 
stituents of complex ores to be fractionally set free, t.c., in 
succession. The condensing chamber is divided into com¬ 
partments by inner walls, leaving spaces alternately at the top 
and the bottom for passage of the fumes ; hut these are shut 
off entiroly from tho end compartment, into which a great 
number of horizontal pipes traversing the chamber, and 
| open to the atmosphere at the opposite end, enter. From 
this end compartment the air heated by the condensing 
fumes is led to the furnace fur application as described. 

—E. S. 

Zinc Furnace. A. J. Ash. Fr. Pat. 325,589, (Jet. 24, 1902. 

I See U.S. Pat. 702.526, June 17, 1902; this Journal, 1902, 
| 978.-E.S. 
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Zinc and other Volatile Metali; Process of Extracting -, 

from their Oret. Society Trollhilttans Elektriska Kraft- 
aktiebolag. Fr. Fat. 325,895, Oct. 21, 1902. 

The powdered zinc ore, mixed with carbon, chalk, and, in 
some cases, with iron ore, is continuously fed into a shaft 
or pipe in the roof of an electric furnace, and against a side 
wall, so that the descending ore presents an inclined face or 
surface between the roof and the floor, receiving radiation 
from the arc. As the ore fuses on the inclined surface, it 
flows over a step in the furnace floor on to a depressed 
part of the same, and the slag issues through a suitably 
arranged vent. Provision is made for conducting away the 
metallic vapours, us they form, to a condenser.— E. S. 

Zinc; Metallurgy of -. E. H. Hopkins. 

Kr. Fat. 325,903, Oct. 25, 1902. 

She Eng. Fat. 22,554, Dec. 11, 1900, and U.S. Fat. 708,044, 
Sept. 2, 1902 ; this Journal, 1902,54 and 1101 respectively. 

—E. S. 

Briquettes from Powdered or Crushed Ores, and from 
Substances containing Ores ; Process for the Manufac¬ 
ture of - . A. Itdnay. Fr. Fat. 325,931, Oct. 30, 

1902. 

Till', ore is submitted to high hydraulic pressure, applied at 
first gradually, and in such a manner that the moisture and 
air contained in the ore are allowed to escape between the 
sides of the mould and a second ram which forms the base¬ 
plate of the mould. The dual compression is made at a 
pressure of from 800 to 2,000 atmospheres, Doth the base¬ 
plate ram and the ram proper moving into the mould and 
forming the briquet e. — L. E. G. 

Gas Furnace; Ileeerheratorg -. F. Schmidt. 

Fr. Fat. 326,1011, Nov. 5, 1902. 

In a reverberatory pas furnate tor heating ingots, forgings. 
See., the hot products of combustion lea\e the furnace 
through a p-shuped flue which surrounds the passage for 
the air-supply. The waste gases pass out in the opposite 
direction to the inflowing air, which becomes heated and 
then mingles with the combustible gas in an arc-shaped 
chamber above the arch of the furnace. The burning f 
mixture enters the furnace chamber through ports in the 
arch. Cross bricks are arranged in the flues for the air and 
hot gases, to facilitate the interchange of heat.—H. IT 

XI-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.) -ELFOTKO-CIIKMISTHY. 

Alkali-earth-metal Sulphides ; Elcetrolgsis of -. A. 

Brocket and G. Hanson. Comptes rend., 1903, 136, 

[20] , 1195—1 197. 

The results, botli in dilute and concentrated solutions, arc 
exactly parallel to those in the case of sodium sulphide 
(see this Journal, 1903, 7o2),andurc represented in the case 

of barium by iht + II..O ^ lla(t til).. + 11. + S. 

Platinum, iron, or nickel may be used as anode, as may 
also carbon or lead; under certain circumstances, however, 
the carbon anode may be slightly attacked and oxidised, 
or the lead anode coated with peroxide. Copper acts 
ni a soluble anode. Sodium chloride may he added without 
interfering with the course of the reaction, but in this ease 
iron and nickel become soluble anode-. It the reduction of 
the polysulphide were prevented, this electrolysis might 
become an industrial method of preparation of barium 
hydroxide; but alteration in the cathode density is of no 
effect, and the addition of chromate is out of the question i 
here.-J. T. D. 

Barium Sulphide ; Elcetrolgsis of -, with a Diaphragm. 

A. Broehet and G. Hanson. Con.ptes lend., 19(>3, 136, 

[21] , 1258—1261V 

The primary electrolytic decomposition (see preceding 
abstract) is not altered by interposing a porous diuphragm ; 
but the reduction of the polysulphide by cathodic hydrogen 


is prevented, and there is a transport of barium hydroxide 
to the anode, so considerable that in certain cases practically 
the whole of it is found in the anodic compartment. The 
addition of barium chloride or alkali chloride does not 
modify the general course of the reaction, but it prevents 
the use of an iron anode. Harium hydroxide may be used, 
however, in the cathode compartment, without modifying 
the electrolysis ; hence the mother liquors of one operation 
mar he used in the cathode compartment for the next. 
The barium hydroxide produced is readily separated, by 
cooling, from the very soluble polysulphides. By saturating 
the remaining polysulphide solution, hot, with barium 
sulphide, the polysulphidc is precipitated, and may be used 
as a source of barium salts and sulphur, while the anode 
liquor is thus prepared for the next operation. The method 
promises to he an economical plan of preparing barium 
hydroxide.—J. T. I). 

Azobenzene ; Electrolytic Preparation of -. Farbwerke 

vorm. Meisler, Lucius u. Hriiuing. Ger. i’at. 141,535. 
March 28, 1902; Zeits. aiigew. ( hem., 1903, 16, [21], 
502. 

Aci oitniNu to Ger. Fat. 127,727, if nitrobenzene, held in 
suspension in a weak solution of alkali, be subjected to 
electrolysis, without the use of a diaphragm, it is rapidly 
reduced to azoxyheuzeue. It is now found that if the 
electrolysis be carried out at a high temperature (above 
95' (and with use of a concentrated solution of alkali, 
azobenzene is produced, together with small quantities of 
hydrazobenzeue. The containing vessel is made to serve 
us cathode.—A. S. 

Electrolytic Separations : Manganese from Iron, Alumi¬ 
nium from trail or Xickel, Zinc from Iron. Hollurd 
and Bertiaux. XXIII., page 762. 

English Patents. 

Electric Batteries. I). II. Wilson, Chicago, Ill., L'.S.A. 

Eng. Fat. 27,720, Dec. 16, 1902. 

See I'.S. Fat. 715,92(1, 1902 ; this Journal, 1903, 99. 

—G. 11. H. 

Galranie Batteries ; Impts. in -. 'Hie Halsey Electric 

Generator Co., Ltd.. Edinburgh. Front the llalsey 
Electric Generator Co., of Xew Jersey, IJ.S.A Eng. 
Fat, 28,807, Dee. 30, 1902. 

See U.S. Fat. 717,394, 1902; this Journal, 1903, H8. 

—G.H. H. 

Eiecli odes ; Xegatirc ——, f r Electric Accumulators and 
the Method of Forming them. The Chloride Electrical 
Storage Co., Ltd., Clifton Junction. From La Soe. 
Anonyme pour le Travail Electrique ties Metaux, Paris. 
Eng. Fat. 28,013. Dec. 13, 1902. 

Tiie negative plates are composed of, or coated with, the 
active metal in a crystalline form ; this being effected by 
keeping tile electrotie on which the active mass is to he 
reduced at an electrical pressure considerably removed 
from that corresponding with the evolution of hydrogen. 
Various examples are given of the methods of obtaining 
the crystalline metal, and it is stated that the electrolysis 
should he effected iu an electrolyte in which the active 
material, if at first too insoluble, becomes less so,or, if at 
first too soluble, becomes less soluble.—G. II. tt. 

Alkali Chlorides; Process Jbr Ike Electrolytic Deposition 

of- -, and Apparatus liter for. 11, Cuenod and 

C. Fouruier. Eng. Fat. 12,691, June 3, 1902. VIE, 
page 712. 

Photometers or Apparatus for [ ELclrically ] Measuring 

the Intensity of Eight; Impts. in -. W. Frishv. Eng. 

Fat. 13,442, June ill, 1902. XXIII., page 761. 

United States Patents. 

Cell; Electrolytic -. II. K. Moore, Lynn, Mass., 

Assignor to Moore Electrolytic Co., Portland, Me., &c. 
U.S. Fat. 728,274, May 19, 1903. 

The cell bas a cover, beneath which is a chlorine space. 
Carbon anodes are used, the carbon having a socket con- 
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turning a copper block, with a casing in the block having a 
coefficient of expansion between those of copper and 
earbon respectively. A conductor passes through the cover 
and makes a threaded connection with the block. On the 
end of the conductor is another block; and a glass tul>o 
enclosing the conductor is clamped between the two blocks. 

-~\v. g. m. 

(heomium ('(impounds and Alkalis; [ Electrolytic] Pro¬ 
duction of -. II. Specketer, Assignor to them. 

Fabr. Griesheim Elektrou. U.S. Pat. 728,778, May 11*. 

1903. VII., page 742. 

French Patknt. I 

Water; [Electrical'] Purification of -. E. Pellas and , 

.1. Legrand. Er. Pat. 326,086, Nov. 4, 1 1 ) 02 . XVIII. 15., 
page 7.*>7. 1 

( B.) —E1 jKCTUO- m et alluhg y. 

Metallurgy ; A ppliegtion of the Electrical Furnace in -. 

\. Keller. Paper read before the Iron and Steel Inst., 
Spring Meeting, 1 

Manufacture of Fcrro-chronn\— -With slight modifications, 
calcium carbide furnaces tire suitable for the production of 
ferro-chrome, in which as much as 7 or 8 per cent, of 
carbon is admissible. In the production of ferro-chrome in 
the cupola furnace, difficulties were frequently experienced | 
owing to the “ hanging up of the charge, lly reason of I 
the high temperature of the hearth, this difficulty i< not 
encountered in the electric furnace, and the ferro-chrome 
can he tapped off in the liquid state. The electric process 
has now entirely superseded the old method. 

Special Iron Alloys. —Alloys of iron with tungsten, 
titanium, molybdenum, vanadium, and other rare metals 
can all be produced in tin* electric furnace. 

Electro-Metallurgy of Silicon. —lly means of the electric ' 
furnace, even when working at moderate temperatures, 
alloys can he produced without difficulty, richer in silicon 
(containing from 25 to HO per cent.) loan those obtained in 
the blast furnace. Ferro-silieon nude in the electric 1 
furnace is characterised by its high degree; of purity, 
this being in general greater, the higher the content of 
silicon in the alloy. A 50 per cent, ferro-silicon examined , 
by the author, contained as impurities only 0*02 per cent, of \ 
phosphorus and traces of sulphur and carbon. The energy ; 
required for the production of 1 toll of .10 per cent, ferro- ' 
silicon is 3,50o kw.-hours, but the manufacture can only l>o j 
economically carried on in a large installation consisting of 
powerful electric furnaces of the resistance type. Thu raw 
materials are preferably quartz, scrap iron, and coke. 

Reduction of Iron Ores. —The electrical reduction of 
iron ores is only practicable from an economic point of j 
view: (I) in the production of special qualities of iron | 
from pure ore delivered at the works on favourable terms; 
(2) in cases where iron ore of good quality is abundant, j 
and where natural sources of power are available in the j 
immediate neighbourhood of the ore deposits. One kilo- j 
watt-year utilised in an electric reducing furnace is capable 
of yielding about 4 tons of steel-making pig-iron; in 
general, therefore, electrical reduction is only practicable 
if the cost of 1 kilowatt-year does not exceed 25*. dd. 

Manufacture of Steel. —It is stated that about 1*10 ■ 
kilowatt-years are required for the melting and fining of 
1 ton of steel by the fusion of scrap iron and steel; thus, , 
even if the motive [lower be supplied by a steam engine, the 
cost of the electric energy will approximately amount to 
only' 32.v. per ton of steel. ( 

Electric Blast Furnaces for Reducing Iron Ores. —'file 
requisite conditions for successful working are : (1) 

sufficient power for treating a large quantity of ore; (2) 
continuity of working. To comply with these conditions, ; 
the author uses vertical, adjustable electrodes, so that the 
heat can be focussed at several points; also several elec¬ 
trodes are placed in parallel, so that any one of them can 
he renewed without stopping or varying the working of the 
apparatus. Each furnace contains at least two groups of 
two electrodes each, the two latter being arranged in 
parallel, and the two groups themselves in series. These 
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four electrodes project through refractory' walls, and each 
one cun be independently raised or lowered. A pressure of 
25—30 volts for each focus is employed. The furnace 
hearth is constructed in the same manner its that of an 
open-hearth furnace. The melting chamber is surmounted 
by a shaft of brickwork containing the ores, fuel, and 
fluxing materials, which are charged in from the top. The 
reduction of the metal at first takes place on the hearth 
only, but after a time it extends throughout the whole shaft, 
which is kept constantly full. 

Electric Fining Furnace. — The method of electric 
distribution is similar to that described above. The fining 
furnace, however, contains only molten metal, together 
with ihc substunees necessary for completing the elimina¬ 
tion of the non-metals, and the surface of the hath is kept 
at a sullicienily low level to allow of samples being taken 
during working. A pressure of 50—75 volts for each focus 
is employed, and it is important to prevent the electrodes 
from coming into contact with the blag. 

'The author concludes by giving a description of the 
arrangement of an electrical steel works, with lining 
furnaces worked in conjunction with reducing furnaces (see 
figure). It is -tated that in a works with an available force 



of 10,000 h.p. on the shaft of the turbines, GO tons of steel 
could he produced per day, viz., 50 tons from the reducing 
furnaces working on 55 per cent, ore, and 10 tons from the 
smelting of scrap in the filling furnaces. The total cost 
(exclusive of royalties) of producing 1 ton of ingot, steel is 
estimated at 72 s. —80*., taking the cost of 1 kilowatt-year of 
8,400 hours to he 2/., including amortisation.—A. S. 

Zinc Extraction ; Electrolytic -, hy the. Jfoepfner 

Process. E. Guenther. Etig. ami Mining J., 1003, 75, 
[20], 750—752. 

Tiik author give? a description of the Hoepfner process 
for the extraction of zinc, as successfully worked at 
Fuhrfort-a d-Lahn, Germany, from 1895 to 1897. The 
raw material used was the cinder from zinciferous pyrites 
used in the manufacture of sulphuric acid. It contained 
from 10 to 16 per cent, of zinc. It was ground to 1*5 mm. 
size, mixed with 18—20 per cent, of common salt, and 
roasted in a muffle furnace for 20—22 hours at a tempera¬ 
ture not exceeding 650° C. The consumption of coal was 
one-fifth of the weight of the zinciferous cinder. The hot 
furnace charge was leached with water or with dilute liquor 
from a subsequent stage of the process. The solution 
thus obtained contained 10 per cent, of zinc together with 
sodium chloride and sulphate, and small amounts of lead, 
copper, cadmium, arsenic, manganese, and thallium. 
Sodium sulphate was separated by cooling to — 5° C., iron 
and manganese were precipitated by addition of bleaching 
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powder ind marble dust, and electro-negative metals (to sides, and passed out at the top of the opposite side, so 

*mc) by zinc dust. The clear solution then contained, on there was only a circulation past the cathodes, but the 

the average, 20 per cent, of zinc chloride, 22 percent, of solution could pars beneuth the anode cells. The acidity of 
sodium chloride, 0*05—0*06 per cent, of sulphuric acid, the electrolyte was maintained at 0*08—()• 12 per cent, of 
and traces of lead, iron, and thallium. It was acidified hydrochloric acid. O’ 03—0*05 grin, of acid being added per 
with hydrochloric acid free from arsenic, and subjected to ampere-hour during the electrolysis. The proportion of 
electrolysis in a series of V" s haped vais, shown in plan in zinc in the bath was not allowed to fail below 2 cer ceut. 

lrig. 1. hach vat contained c’ght anode cells and seven A current density of loo amperes per square metre was 
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used, the terminal voltage being 3*3—3*6. The current 
rtlicieney was 97 per cent, or more, and the zinc was 
deposited in dense form, silver-white in colour, but there 
was a tendency to irregular deposition at the circumference 
of the discs, as the result of the locally higher current 
density. The deposited zinc was remeltcd in a reverbera¬ 
tory furnace and lost from 1 *5—2 per cent, of its weight ; 
the consumption of coal was 7—8 per cent, of the weight 
of metal. The filial product contained 99*97—99*98 per 
cent, of zinc, 0*01—0*02 per cent, of lead, and traces of 
iron and thallium. The chlorine gas from the anode cells 
was led into bleaching powder chambers (see Fig. 2), of 
which there were four, arranged in series in such a way 
that any one could be used as the first. Detailed estimates, 
based lor the most part on practical experience, are given 
of the cost of a plant capable of producing 650 metric tons 
of electro-deposited zinc per annum, the extraction of zinc 
1’iom the roasted chloridiscd material being 7*5 per cent. 
For a plaut of this capacity the capital outlay would be 
162,500 dols.; the cost of working, 1 16,779*5 dols. per 
annum; and value of products, 130,313*5 dols. per annum; 
or an annual profit of 13,534 dols. —A. S. 


XII.—FATS, FATTY OILS, & SOAP. 

Oltve. Oil; Docs Cholesterol Occur in - .' A. II. Gill 

and C. G. Tufts. J. Ainer. Ckem. Soc., 1903, 25, [5], 
498—503. 

In order to elucidate the question of the occurrence of 
cholesterol in olive oil, the authors tieated a Californian 
virgin oil, pressed from fully ripened olives and of known 
origin, according to the method previously described for 
maize oil (this Journal, 1903,501 and 513). A sample 
ot the fatty alcohol from olive oil was prepared by twice 
saponifying the propionate melting at lul *5 rt —103*5° and 
recrystallising the product three times. 

I* rom the melting points mid properties of this aleohol and 
its esters, the author concludes tint the compound from 
olh e oil is phytesterob—A. S. 


cathode compartments ; the former were separated from 
the latter by diaphragms of nitrated cloth, and were closed 
in on top. The anodes, </, were of hard artificial carbon, 
whilst the cathodes, a , consisted of discs of zinc or iron, 
fixed vertically, by means of iron sleeves, h, to the shaft, c. 
The current was transmitted through the conductors, i, 4. 
The electrolyte entered each vat on one of the longitudinal 
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Elneis Guiuetnsis ; Fruit and Oils from - [Palm and \ 

Palm-ktrnel O'/ar], it, Fendler. ll.tr. d. pharra. Ges., ! 
1903, 13, U.). Chetn.-Zeit., 1903, 27, [41], ICup. 128. ! 

Thk author has examined the fruit from the four varieties 
of oil palm growing in Togo, and has determined the con¬ 
stants of the oils yielded by the fruit-pulp and the kernels. 
The pulp contained from 58*5 to 66*5 per cent, of oil, 5*3 
to ti■ 9 per cent, of moisture, and 23*2 to 3.V8 pi r cent, of 
residue; whilst the kernels gave the following results:— 
Oil, 13*7 to 19*2 ; moisture, 5*9 to b*2; and residue, 11*9 
to 48*1 percent 

The palm oils hail the following characteristics Melting 
point, 35"—43 (’. ; solidification point, 31 ’—39'(\; sapo- : 
nification value, 200*8--205* 5; free acid (as oleic acid), 

54 *06—57 * 18 per cent.: Kcichcrt-Mcitisl value, O’ 74 — 1 *87 
and iodine value, 53*18—57*44. 

The characteristics of the palm-kernel oils were as 
follows:—Melting-point, 28’—30° C ; solidification point, 
23-~24’(\; sftponilicaion value, 246*3 -250; free acid 
(as oleic acid), .3 ■ 19 — 4 * 13 per cent.; Reichert-Meissl value, 
5*8.)—6*82; and iodine value, 1 1*9 — 16*8. 

The fruit pulp constitutes from 2 I to 70 per cent, of the j 
whole fruit, according to the variety of palm, whilst the j 
kernel (without the shell) constitutes from 9 to 25 per cent. ! 

— (\ A. M. 

(Johunc ,\nf4 from • British Honduras. Hull, of the Im- ' 
perial Inst., Suppl. to the Hoard of Trade J., May 21, 
1903. 25—2G. 

Tiik nuts are the product of the Cohune palm, Attaint 
Cohune, which is very abundant in Hritish Honduras. 
The kernels are about the size and shape of largo nutmegs, 
and when cut present the appearance and odour of cocoa- 
nut. Hy extraction with ether they yielded rather more 
than lu per cent, of oil, which gradually solidified to a 
yellowish fat. The oil-cake contained 2.5 per cent, of 
nitrogen. The oil had the following physical and chemical 
constants : —Melting point, 1S° — 20° (•. ; solidification I 
point, 15 —16° ( . ; saponification equivalent, 253*9 — j 
255*3 ; iodine absorption, 12*9 — 13*6; melting point : 
of fatty acids, 27“—30 ( . ('oliuiie-nut « ll thus clme y 

resembles cocoa-nut and palm-nut on ; it can bo readily I 
saponified, and yields a soap entirely free from smell. The j 
shelled nuts have been valued at about 15 f. per ton.—A. S. ; 

Mafoureira Xuls Jroin Portuguese Fast Africa. Hull, of j 
the Imperial lust., Suppl. to ihc Hoard of Trade .1., j 
May 21, 1903, 2G— 29. (See this Journal, 1901, 955.) 

The sample examined consisted of small brown nuts (about | 
in. long by } in. diam.), covered with a thin shell, which 
is easily detached hy rubbing. The kernels have an acrid 
taste, and corn, in such a large proportion of oil that they j 
cannot be ground to a powder. The kernels amount to 
88 and the shells to 12 pi r cent, of the total weight. Hy I 
extraction with ether, 61 per cent, of oil was obtained from j 
the entire nuts, t>$ per cent, from the kernels alone, and 1 
14 per cent, from the shells. The oil is solid at the ordinary i 
temperature, and consists chief!/ of pnlmitin and olein, 1 
together with some free fatty acids, chiefly oleic acid. The i 
following figures were obtained by the examination, respec¬ 
tively. of ihc oil from the entire nuts and that from the • 
kernels only:—Melting point, 37 ’(., and 40 C. : solidi 
beat ion point, 20’—25 (’., and 25 —30- (.’ ; acid value, 
52*5 and -42*4 ; saponification value 2 40 and 241 ; 
iodine value, 55*8 and 47*8. The o:l would probably be 
of considerable value for the * manufacture of soap and 
candles. The oil-cake contains nearly the same percentage 
of nitrogen as linseed cake.—A. S. 

Glycerin ; Determination of -. A. Buisitie. ! 

XX l II., page 7G3. i 

English Patents. 

Fatly Substances from Fats, Fatty Acids , and Fat-like 
Substances of Animal and Vegetable Origin; Process 

of Manufacturing -, and oj Fat-tike Substances of 

Mineral Origin. (>. Liebrcicb, Berlin. Kug. Pat. 
12,957, June 6, 1902. 

See Ger. Pat. 130,917 of 1900; this Journal, 1903, 149. 

—C. A. M. j 


Lubricating Oils; Apparatus for 'testing -. J. V. 

Johnson, London. From Klcktrixitiits-Act.-Ge*. vorm. 
W. Labmeyer, Frankfort n/M., Germany. Eng. Pat. 
15,897, July 16, 1902. 

Tills apparatus, which is specially intended for testing 
oils for shaft bearing* and journals, consists of a shaft 
supported in a single bearing and provided on each side 
with a symmetrical disc or tlv-wheel, on which concentric 
rings may he placed to ineiease tin* pressure on the 
bearing. The amount of friction may be determined from 
the number of revolutions made by the shalt during a 
specified time after the driving power has been discontinued. 

~(\ A. M. 

Oils in Powder Form ; Process of Manufacturing Solid 

Iodized and llrotnizcd -. F. Hoelmi, L mdnu. From 

II. Winternitz, Halle h/S Germany. Kng. Pat. 3430, 
Feb. 13, 1903. 

Tiik oil, notably sesame oil, after treatment with iodine or 
bromine (Ger. Pat. 96,495), is mixed with concentrated 
milk or it* principal constituents (casein salts, milk sugar), 
and evaporated to dryness at a low temperature in cacao . 

—U. A. M. 

Fukncii Patents. 

bats and Oils, particularly ('ocoanut Oil: Purification 
<t f -. i'. l-'r«-scnius. Fr. Pat. 3t>5.7G8, Sept. 2, 1902. 

See Kng. Pat. 19,171 of 1902; this Journal, 1903, I()2. 

~(*. A. M. 

Olice Oil “ Ctassv" ; Extraction of Oil from -—. 

1L Bernard. Fr. Pat. 325,966, Oct. 30, 1902. 

Tiie black product, known as “ crasse,” obtained in tho 
expression of olive oil, consists of a mixture of warer and 
fruit pulp impregnated with oil. Hitherto this oil has 
been extracted by means of carbon bisulphide, but, 
according to ibis patent, the impurities are precipitated 
from the emulsion by treating the substance with an acid 
at a temperature of about lotp C. The oil rising to the 
surface i> neutralised if necessary.—(’. A. M. 

XIII.—PIGMENTS, PAINTS ; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

Ol.) -I’Ki.MKNTS, PAINTS. 

English Patent. 

Pigments, and Process of Making Same. \V. J. Arm- 
bruster, St. Louis, Mo , I '.S.A. Kng. Pat. 3709. Feb. 17, 
1902. 

See U S. Pat. 721,234, 1903; this Journal, 1903, 562. 

—M. J. S. 

United States Patents. 

Furnace for Ox idising Metals [ for Producing Pigments], 

J. \V. II James, Philadelphia, Pa. U.S. Pat. 728,109, 
May 12, 1903. 

A nor\r milk inclined cylinder, having an enlargement 
forming a pool for molten metal, i* connected at its 
bottom by a descending flue to a second rotatable cylinder 
below the first, and inclined the contrary way, having a 
discharging device at its outlet. Means arc provided for 
charging the pool, for agitating the molten metal in it, 
and for causing a flow of oxidising agent throughout. 

—e. a. 

Azo Dye [ for Pigments ], and Process of Malang Same. 

K. A. Founieaux, Assignor to 11. A Metz. U.S. Pats. 
728,38 * and 728,155, May 19, 1303. IV., page 737. 

Pigment [Lead Sulphate] ; Apparatus for Manufac¬ 
turing -. J. B. Hammy, Loch Long, Scotland. U.S, 

Pats. 729,492 and 729,493.*May 26, 1903. 

See Ping. Pat. 2297 of 1901 ; this Journal, 1902, 356. 

—T. F. B. 
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Paint- Oil; Process of Producing —. K. C. Holton, j 
Cleveland, Alienor to tlie Sherwin-Williams Co., Cleve- i 
land, Ohio. U.S. Pat. 728,918, May 26, 1903. 

Hlown oils nre treated with a solution of sulphur chloride 
in a hydrocarbon, and the mixture thinned with a petroleum 
product (benzine). Suitable proportions of the ingredients 
are specified.—C. A. M. 

French Patents. 

Zinc Salts [Oxide, Sulphide , Ox y sulphide'] extracted 
directly from Zinc Ores; Process for Adaptation of 

- , for Painting, (ompagnie des Mines d'Arrigas. 

Fr. Pat. 32.’>,587, Oct. 21. 1902. 

Zinc ores (calamine, smithsonite) treated with ammonia, 
give up practically the whole of their zinc, together with 
any other metals whose oxides are soluble in ammonia. 
The foreign metals are removed from the solution by 
treatment with any f nimble reagent. The filtered solution 
is then either evaporated or it is treated with sodium sul¬ 
phide, and the resulting zinc compounds are calcined. The 
sodium carbonate obtained as a secondary product when 
sine sulphide is precipitated, is employed for the prepara¬ 
tion of sodium Sulphide by causing it to act on calcium 
sulphide, and both this reaction and the recovery of the 
foreign metals form part of the claim. The ammonia is 
also recovered by distillation.—M. .1, S. 

Paint and Varnish ; Composition for Removal of -. 

C. Ellis. Fr. Pat. 325,659, Sept. 1, 1902. 

A wax, or substance of analogous character, is dissolved in 
an aromatic hydrocarbon, or a derivative of such a hydro¬ 
carbon. To this solution there is added an aliphatic alcohol 
capable of admixture with the aromatic solvent, but in 
which the wax is insoluble. The result is a gelatinous 
product, which lias the property of softening the varnish or 
paint to which it is applied.— M. J. S. 

(R.)—RESINS, VARNISHES. 

Enoi.ish Patents. 

Siccatives; Process of Manufacturing -. \V. Traine, 

Wiesbaden, (ierniany. Eng. Pat. 5261, March 6, 1903. 

Various mixtures composing liquid driers are claimed, 
which consist of mixtures ot linseed oil with red lead, 
litharge, manganese borate, lead resinate, or manganese 
resinate, the essential featuie of the compositions being that 
thgy all contain a certain quantity of naphthalene. The 
presence of this latter is said to increase the solubility of 
the driers, especially those containing resinates, and to 
yield au easily drying, elastic, and perfectly clear varnish. 

Linoleum or the like with Veins passing completely 

through the Material; Processes far Milking -. W. P. 

Thompson, Liverpool. From the Rrerner Linoleuni- 
werke, Delmenhorst, Germany. Eng. Pat. 15,656, July 
14, 1902. 

The linoleum material is fed vertically from a hopper 
between a pair of rollers placed side by side and running 
on horizontal axes, the foundation stuff being guided by 
one of the rollers, and passing between them also. By this 
arrangement it is possible to make linoleum having veins 
resembling wood grain, solid all through, the usual dis¬ 
tortion of the markings which occurs owing to the greater 
friction (and therefore retardation) of the material against 
the lower of two superposed rollers being avoided through 
the vertical feed.—F. II. L. 

United States Patent. 

Linoleum or like Coated Fabrics ; Composition for tjsc in 

the Manufacture (f -. J. A. Shepherd, Glasgow. 

U.S. Pat. 728,50£ May 19, 1903. 

Sfe Eng. Pat. 267 of 1902 ; this Journal 1903, 36. 

* —T. F. B. 
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(C.)—INDIA-RUBBER. 

Rubber Cultivation in the Congo Free Stale. M. Bemel- 
raans. Rev. des Cult. Colon., No. 116 ; through Bull, of 
the Imperial Inst., Suppl. to the Board of Trade J. r 
May 21, 1903. 32—34. 

The author gives a description of the attempts made to 
cultivate various foreign species of rubber plants in the 
Congo Free State. The species planted include Manihot 
Glaziovii (Oeara rubber tree), Mecca brasiliensis (Para 
rubber tree), Castilian elastica (Central American rubber 
tree), Funtumia elastica (Lagos rubber tree), Urceola 
esculenta (Borneo), and the plant yielding balata, a gutta¬ 
percha substitute. Details are given of the methods of 
importing and of cultivation found to be most suitable. 

Rubber ; Method for Recovery of - -, from Soft Vul¬ 

canised Rubber. C. J. Polony. Gummi-Zeit., 1903, 17, 
[35], 773. 

The waste or other vulcanised rubber to be treated is 
cleaned and cut into pieces about, the size of a pea. Resin 
or an.her oil is heated to 80' and the rubber then, 
added gradually with constant stirring, 100 kilos, of rubber 
requiring 300 kilos, of oil. Solution is aided by adding 
to the oil 5 to 8 per cent, of its weight of water. The 
boiling is most simply and quickly done in a vacuum 
apparatus, otherwise in n distilling apparatus with con¬ 
densing arrangement. lr either case, the temperature does 
not rise above 160 C. during the whole process. Steam 
at, at least, s situi. pressure is necessary for this 
temperature. 

After one hour's boiling, the rubber and oil have become 
a uniform mass which resembles thick Venetian turpentine. 
On being allowed to stand some hours several layers form, 
the lowest containing loading materials, sulphur, and all 
other constituents excepting the rubber or its congeners,, 
which are contained in the upper layer. 

To the tipper layer, pumice stone, chalk, gypsum, or 
other suitable substance is added, and the mass treated, 
with alcohol in an automatic extraction apparatus to extract 
the resin or amber oil. The alcohol is driven off by heat, 
and the rubber obtained by extracting the residue with a 
rubber solvent, such as petroleum spirit, benzene, turpen¬ 
tine, or ether. The solution may be used as such, or 
evaporated to obtain solid rubber.—J. If. B. 

Gutta-Percha ; Chemical Analysis of -, as a Guide in 

its Cultivation and Valuation. Van Rom burgh and 
Tronip de Haas. J. d’Agric. Tropic., [19J, II ; through 
Bull, of the Imperial Inst., Suppl. to the Board of Trado 
J., May 21, 19113, 30—32. 

In selecting gutta-percha trees for cultivation, the botanical 
identification of the different species is extremely difficult* 
and many species almost identical with regard to botanical 
characters \ ieid gutta-percha of very different qualities. 


Commercial Name. 

purities. " at, ' r * 

Itcsin. 

Gutta. 

Value. 


per 

IVr 

Per 

Per 

Dols. pec 

Hila reel Soundi .... 
Sarawak Soondi, 

Cent. < 

'cut. 


Cent. 



7’u 

31’4 

28*0 

150 

No. 2. 

Piming jcutta Pnlclo, 

371 

6‘8 

2“-5 

20*0 

1M 

No. 1. 

Sarawak red Soundi, 


5*8 

53-8 

38*3 

109 

Nc. 1 . 

Bngar white Soundi. 

100 

30 

33*5 

4l*ii 

8(30 

No. 1. 

Ku’tei guta Merab, 

07 

8* (5 

3:5*5 

54*2 

350 

No. 2. 

Iwlrugiri white 

21*7 

5*1 

28*5 

44*7 

300 

Soondi. 

2*0 

41 

46*2 

47*7 

37*1 

Samiias white Soondi 
Kcetei guta Merah. 

1*0 

4-4 

53*« 

tPu 

im 

No. 1. 

Pahang w hite Soomli, 

14*S 

3‘8 

34*8 

4*1 T. 

500 

No. 1. 

i 42 

0-5 

12*8 

! 

i MM) 

■Vofr.—l picul 

= about 185 lb 
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As showing the value of a determination of the “ guttii " 
in cases of doubt as to the identity of particular trees, the 
results of come experiments in the Botanic Gardens at 
Buitenzorg are given, t >f seven trees reported tit belong 
to the species Palaquium borneentte, the gutta-percha from 
six of them contained from SI—8G per cent, of true “ gutta," 
whereas that from the seventh tree only contained 50 per 
cent.—A. S. 

Enomsii Patknt. 

Caoutchouc, Gutla-Perehd, and Similar Substances ; 

Treatment of Waste -. A. Theilguard, Copenhagen. 

Kng. l’at. 3.'>,044, Nov. 14, llloo. 

iiitotixn waste cuoutchouc or the liko is treated in 
a closed receiver in presence of steam, and under 
pressure if so desired, with a solution of a normal or acid 
salt, such as magnesium sulphate, zinc chloride, calcium 
bisulphite, &e. It is stated that by this means the 
vegetable or animal fibres present in the material are so 
■“ converted ” as not to be prejudicial to the further use 
of the substance ; or, if the operation is more prolonged, 
the fibres become so brittle that they can be subsequently 
ground or rolled into the rubber, thus acting as ordinarv 
filling stuff.—F. H. 1,. 

United States Patent. 

Kcrilc Compound; Vulcanised -——. VV. U. Brixey, 

Seymour Conn. U.S. Pat. 728,851, May 2G, 1908. 

CoAi-nu, asphalt, linseed oil, and sulphur are mixed, 
either alone or with the addition of talc, and the mixture 
is vulcanised. The compounds produced may he mixed 
with natural india-rubber.—A. G. L. 

Fkench Patents. 

Jndin-Jtubhcr; A Xetr Substance destined to replace - -, 

and Method of Preparation. W. Prampolini. Fr. Pat. 
;12.').77:i, Sept.' 5, 1902. 

Tin: rum obtained from the shrub culled “ Syria nthc.rcscus 
Afc.iicnnas,” also known as “ Yule,” “ Copaliu,” “Verba 
del Negro,” “ Guayule,” “ Jiguhite," and “ Hnle,” is vul¬ 
canised with from 1 —10 per cent, of sulphur, and mixed 
with loading materials, colouring matters, fkc., in the usual 
manner, the mixing rolls, however, being kept preferably 
■;it a temperature of from G J to H J C.—J. K. B. 

Gutta-Percha; Regeneration of -. P. Germain. 

Fr. Pat. 325,9G9, Oct. 31, 1902. 

The deteriorated gutta-perchu is treated with a convenient 
solvent, such as petroleum spirit, in ail extraction apparatus, 
and then subjected to the reducing action of nascent hydro¬ 
gen in an alkaline or acid solution. In the latter case, the 
reduction is followed by an alkaline wash to remove acid. 

—J. K. B. 

XIV.—TANNING; LEATHER, GLUE, SIZE. 

Quebracho Extracts treated with Sulphites ; Contribution 

to our Knowledge of -. K. Lepetit. Ghcin. Ind., 1903, 

26, [10], 221— 223. 

After some commercial information as to the source and 
supply of quebracho wood, and a r'sunte of the work that 
has been published on the chemical constituents of this 
tanning material, the author gives a detailed account of 
experiments made to determine the action and functions of 
acid or normal sodium sulphite when added to quebracho 
extract for the purpose of increasing its solubility and im¬ 
proving its colour. Of a definite amount of sulphur dioxide 
added in this form a small quantity is separable, but the 
amount diminishes as the temperature of treatment or time 
contact is increased, aud another small quautity appears to 
be oxidised into a sulphate, but the major portion forms 
organic compounds with the constituents of the tannin. 

The general conclusions of the author are (1) that the 
sulphur becomes wholly or very largely organically com¬ 
bined ; (2) that the addition of acids to salphited extracts 


does not liberate sulphur dioxide ; (3) that the tinctorial 
properties of quebracho extract arc* definitely modified by 
the addition of sulphites.— K. L. J. 

Tannin ; Absorption of' -. by Filter Paper . 

K. A. Hloekey. Will., page 763. 

English Patent. 

Tanning Extracts and other Liguids ; Material for De¬ 
colorising and Clarifying -. K. k. dunks, G. A. 

Clowes, both of London, and K. I*. Hatsehek, Needham 
Market, Suffolk. Kng. Put. 10 , 628 . May «, 1902. 

Vi:\sr is extracted by successive treatment with water, 
dilute acid, dilute alkali, and finally dilute acid, and then 
washed with water. 'Hie residue of dead cells thus largely 
deprived of their contents, is added to the liquor to be 
decolorised. K. L. .1. 

United States Patents. 

Hides and Shins ; Method of Treating - A. H. 

Peter, New York. U.S.A. U.S. Put. 727,832, May 12, 
1903. 

The hides or skins are immersed in a solution of common 
Halt, to which relatively small quantities of acid are added 
at intervals, and are subsequently plaeod in a tanning buth 
of approximately the same specific gravity as the suit bath. 

It. L. J. 

Tanning Extracts [from Waste /.yes of the Sulphite 

(■eUulose Process'] ; Process of Making -. M. 115 nig, 

Hruiin, Austria-llungary. U.S. Pat. 727,798, May 12, 
1903. 

The waste lye obtained in manufacturing cellulose by the 
sulphite process, is treated with zinc to produce hydro- 
sulphurous acid, whilst sulphuric acid is added at the same 
time to liberate the combined sulphurous and acetic acids 
present, and render calcium suits insoluble.— It. L. J. 

Gelatin ; Process of Making -. W. (Jormuck, Kskhauk, 

Scotland, Assignor to J. (i. J’’. Lawson, Poulton, Scot¬ 
land. U.S. Pat. 728,203, May 19, 1902, 

Skk Kng. Put. 20,800, Sept. 24, 1902; this Journal, 1903, 
563.—It. L. .1. 

French Patents. 

Tannin ; Extraction of —, in a State of Purity. 
A. Thompson. Fr. Pat. 325,248, Oct. 11, 1902. 

An aqueous extract of bark, wood, or other tunning 
material is evaporated to dryness ; the residue is powdered, 
agitated with five times its weight of cold water and a 
similar volume of cold water containing pyridine (1 part 
per 1,000 of dry residue), und the liquor is filtered aud 
treated with sulphur dioxide gas (400 litres per 1,000 kilos, 
of dry extract), or with a saturated solution of the same 
(10 parts per 1,000 of extract). 

The clarified liquor is then evaporated rapidly and 
the pure tannin extracted with methyl alcohol, which is 
removed by distillation. It is still further purified by 
solution in a mixture of water and ether.— If. L. .J. 

Tannin; Production of -, from Vegetable Tanning 

Materials. <Schmalfeldt. Fr. Pat. 3*25,001, Oct. 23, 

1902. 

See Kng. Pat. 23,392, Oct. 27, 1902; this Journal, 1903, 
152.— ILL. J. 

Glue and Gelatin from Lrather and Leather Waste; 

Manufacture of -. The Chemische Dungerfabrik 

Vogtmann und Cie. Fr. Pat. 325,3(55, Oct. 17, 1902. 

See Kng. Pat. 22,738, Oct. 18, 1902; this Journal, 1903, 
219.—it. L. J. 

Gelatin ; Manufacture of -. W. Cormack and J. G. F. 

Lowson. Fr. l'at. 326,095, Nov. 4, 1902. 

See Eng. Pat. 20 ,b 00 , Sept. 24, 1902 ; this Journal, 1903, 
363 ; and U.S. Pat. 728,205, above.—1L L. J. 
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XYL—SUGAR. STARCH. GUM. Etc. 

i-Munnrse ; Crystallised -. C. NVuberg and 1*. Mayer. 

XXIV., page 765. 

Maple Syrup. H. 0. llrooks. Report on Hie Examination 
of Food., Drugs, .Yc. in Ihe Laboratory of Hygiene of 
Hie State i f New Jersey, U.S.A., May 1, )!K)3. 

Tub chief adulterant used is liquid glucose. Of 45 samples 
examined, 40 were genuine, containing from 59 - l to6l’2 
per cent, of sucrose, average fit! per cent. Jn the remaining 
samples the nmount of sucrose ranged from .‘17 to 59'5 per 
cent., and that of liquid glucose from 4'fi to 34'0 per cent. 
A pure maple syrup gives a reading of about GO on the cane- 
sugar scale, and a reading of (if. indicates with certainty 
adulteration with liquid glucose. The reading for the liquid 
glucose used us adulterant, may be taken us about 173, and 
thus the approximate nmount of glucose present, may lie 
estimated by polarisation before and after inversion.—A. S. 

(Ilurusv; Vehrmination of -. E. (ludeinan. 

XX111., page 7G3. 

(llultn Funds ; J)i lei mination if Fill mid Aciilily in _. 

1C. tiudenian. XXIII., page 7G4. 

English Patent. 

Starch; Preparation of Adhtsive or Cement from -. 

A. I 1 . J. S. Huuke and II. A. 11. A. Hauke, Hamburg. 
Eng. 1’at. 383, Jan. Hi, 1903. 

Stak.ii is mixed with substances, such ns calcium hypo¬ 
chlorite, adapted to act either directly or indirectly as 
oxidising agents, and to oxidise the starch particles. Mix¬ 
tures, such as air-dry starch 100 parts, calcium hypochlorite 
6 parts, or stHicli luO parts, calcium hypochlorite 7 parts, 
and sodium bicarbonate 1 part, are specified.—J. F. li. 

United States Patent. 

Snyitr Constituents ; Process of 1.1 trad in IJ ——.. 

L. Naudet, Paris. I'.S. Put. 738,600, May 19, 1903. 

A body of liquid at a suitable temperature is caused to 
traverse, either at ordinary or increased pressure, a cell of 
a diffusion buttery containing a sugar-hearing body until 
the latter has been heated to approximately 77“ Cl.; the cell 
is then arranged as the last ec'l of a diffusion battery . 
Each cell is removed from the battery as exhausted, re¬ 
filled with fresh material, heated to the temperature of the 
other cells, and re-introdneed into the battery.—T. 11. P. 

French Patents. 

Siryar ; Process of Ertractinn and Instantaneous Crystal¬ 
lisation of -. P. Lagrange. Addition, dated Oct. 28, 

1902, to Fr. Pat. 324,777, Sept. 29, 1902. (See this 
Journal, 1903, 643 .) 

The claims relate to : (1) The method of cooling a con¬ 
centrated, supersaturated syrup iu two portions, one In the 
action of vacuum alone, and the other by a stream of cold 
water, these two operations being carried nut in separate 
vessels. (2) Combined cooling by means of vacuum ami 
cold water, in one and the same apparatus, for the extrnc ion 
and instantaneous crystallisation of the sugar. (3) An 
apparatus for this purpose.—T. II. P. 

Sugar; Process of Purifying and Preserving Pair -. 

M. Weinrich. Fr. Put. 325,382, S'ept. 26, 1902. 

See U.S. Pat. 711,603, Oct. 21, 1902; this Journal, 1902, 
1545.—T. H. P. 

Beetroot Residues ; Preparation of Fodder from -. 

J. C. F. Eafeuille. Kr. Pat. 326,035, Oct. 31, 1902. 
XVIII. A., page 756. 

Charcoal known as Animal Black; Process for the Pro¬ 
duction of -. [ Purification of Sugar Juices, £c.] 

A. Klingelhoefcr and C. A. liaise. Fr. Pat. 826,125, 
Nov. 5, 1902. 

See Eng. Pat. 7119. March 24, 1902 ; this Journal, 1903, 
504.—T. H. P. 


IYII—BREWING, WINES, SPIRITS. Etc. 

Yeast Malt use [ Glncu.se ]. Th. Bokorny. Allgem. Brauer- 
und Hopfciucir., 1902, 1809; through Zeits. Spiritusind., 
19 o;i, 26, [*22], 

This author dried 13*3 gnus. of pressed yeast bv spreading 
it out upon paper, and then allowed it to act upon 25 grms. 
of maltose in 10 per cent, solution. After 17 hours* 
fermentation the dried yeast had produced only 2 *5 grins, 
of alcohol, whereas fresh yeast under similar conditions 
produced 10 jirms. of alcohol in the same time. From 
this it is concluded that the maltase of yeast is considerably 
weakened by the process of careful drying, whereas 
previous experiments have shown that the invertase of 
yeast is practically unaffected. 

Action of Alcohol. —Pressed yeast, after remaining for 
two days under 5 per cent, alcohol, had lost little of its 
power of fermenting maltose; lo per cent, alcohol had 
rather more elfeet, whilst 20 per cent, alcohol brought about 
a considerable decrease in the activity of the yeast maltase. 
In another series of experiments, lo grins, of pressed yeast 
were allowed to remain in contact for four weeks with 
50 c.c. of 20, 10, and 5 per cent, alcohol respectively. The 
alcohol was then poured off and replaced by a 5 per 
cent, solution of maltose. The yeast which had been 
treated with 5 per cent, alcohol did bring about a slight 
feimentation, bur. that which had been in contact with the 
10 per cent, and 20 per cent, alcohol had no fermentative 
effect on maltose. ()n the other hand, when cane sugar 
was added, fermentation set in, though rather more slowly 
than with fresh yeast. It is concluded that the maltase of 
}east is very sensitive to alcohol, whereas the invertase is 
very resistant. J. F. Ih 

Yeast (.\ll; Influence of Oxyycn on the. Adi city of the 

Livimj - II. Buchner and K. Rapp. Ann. de la 

Brusselie, 1903,6, [6j, 121-126; [7], 145—151; [K], 
169 —179. See also this Journal, 1901, 734. 

Tun results obtained, show that passing a current of air 
through a solution of sugar in course of fermentation by a 
thin sowing of yeast, does not impair the activity of the 
latter, provided the mechanical agitation does not exceed 
certain limits. The contrary results obtained by Chudiakow 
were due to errors of experiment. The only difference 
observed between the influence of air and hydrogen is that 
with the former, the reproduction of the yeast proceeds 
more rapidly and the liberation of carbon dioxide is more 
active ; but the fermentation, and probably also the 
i promotion of zymase, remain unaffected, whether in an 
atmosphere of oxygen, hydrogen, or nitrogen. Excessive 
mechanical agitation retards the activity of the cells, the 
effect being greater as the conditions of nutrition are less 
favourable. 

j Abundant aeration lias no influence on fermentation, but 
the yeast firmly retains its adaptive function and acts aa 
j a ferment even under aerobic conditions of life ; and it is- 
! only in surface cultures that the respiratory functions of 
I the cell can he augmented, the latter still retaining. 

however, the greater part of its fermentative activity. 

| Pasteur’s biological conceptions require modification, a 
; lack of oxygen being in no wise an essential condition for 
J the inception of fermentation ; and his views on the nature 
i of the chemical action resulting in the decomposition of the- 
i molecule of sugar should he abandoned, the action of 
i zymase alone furnishing a satisfactory explanation, 
j -C. S. 

Yeast; Ifeatiny Tendency of - . M. Delbrtick. 

1 Woch. f. Brau., 1903, 20, [22], 257. 

Lxdkr the designation “hot” it is customary to define- 
. those bodies which possess more than the average 
| proportion of enzymes for their species, ready at uny 
opportunity to enter into excessive or untimely activity., 
i As instances of such “hot” bodies, barleys, which have- 
j an excessive tendency to become hot during malting, and 
| potatoes and hops, which readily become hot and decom- 
j pose during storage, may he mentioned. In all cases this 
j “ hot ” tendency is connected with a high proportion of 
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nlbotnin, i.e., the protoplasm from which enzymes are 
produced. 

The same definition is applicable to yeasts. Yeasts with 
high fermentative power are “ hot" ; the more sugar 
fermented in a given unit of time the more heat is evolved. 
Yeast may be brought into this condition by cultivation in 
highly nitrogenous media, whereby the percentage of 
albumin in the yeast is increased. I.mge has shown that 
yeast which is rich in nitrogen is also rich in zymase. But 
richness in enzymes in yeast may take one of two courses : 
on the one hand, the yeast-diastases and zymase may bo 
developed in a higher degree, or, on the other hand, the 
destructive enzyme peptase limy predominate. Whether 
the “ heating tendency ” is manifested in the one or the 
other of these ways depends on the conditions brought to 
bear upon the protoplasm. A “ hot ” yeast, rich in proto¬ 
plasm, may either be one with a high fermentative power 
or one with u great tendency to auto-digestion, according to 
whether the conditions of nutrition favour external activity 
or create internal demands. 

The term •'hot yeast ” signifies further that such yeast 
is characterised by too great activity, a tendency to develop 
too strong inmr charges. It would be interesting to deter¬ 
mine if the development of heat were accompanied by 
absorption of oxygen, either as in Kttront's experiments, or 
during the normal respiration in fermenting liquids. 

—J. !•'. II. 

liri irm/ Yeasts ; The Transmitted '/'eudeneies of ——-. 

K. 11. Moritz. J. bed. Inst. Brewing, 1903, 9, [3], 

232—945. 

When a change of yeast is made, the new yeast retains for 
some time specific properties, imparted to it by its old 
environment, which cause mure or less deviation from the 
usual character of the beer, iti spite of the continuity of 
the brewing conditions. This tendency of til - yeast to 
transmit its acquired properties to its immediate descendants 
enables the brewer to bridge over any temporary or acci¬ 
dental variations in the quality of his materials, but at the 
same time must be taken into consideration when a change 
of yeast ;s made. One of the most important factors of 
nutrition, which determine the direction of these transmissible 
tendencies, is the average gravity of the worts which the yeast 
has been accustomed to ferment. The gravity represents the 
relative quantity of the food, the work required to be done, 
the concentration of the products of fermentation and the 
viscosity of the medium. A high-gravdy wort requires a 
relatively far greater proportion of yeast to bring about 
the same percentage attenuation than a low gravity wort. 
The lower the average, initial gravity of the various woxts 
through which the yeast lias been passed, the higher, 
generally, wilt ho the attenuative power of the yeast, and it 
may become necessary to check this tendency by reducing 
the temperi.t ire of fermentation. Conversely, it is often 
necessary to increase the temperatures toussi.t the attenua¬ 
tion with yeasts which have been grown for a long time 
in worts of high gravity. Exchanges of yeasts between 
breweries of these two types frequently' prove to he very 
beneficial. The next factor in importance is the average 
degree of curing of the malts employed ; the higher the 
curing heat, the smaller will be the attenuative tendency of 
the yeast, whilst yeast grown for the most part in worts 
from pale malts will, unless the factor of gravity Ik- over¬ 
whelming, generally possess a higher attenuative power. 
A third series of factors, of a lower degree of importance 
owing to the narrow limits of their variation, are the con¬ 
ditions of fermentation, notably temperature and aeration. 
A high temperature throughout the whole process of 
fermentation favours the attenuation. A high proportion 
of hops tends to lessen the attenuative power. With 
regard to other tendencies than the attenuative power, 
which are more or less transmissible by the yeast, it is 
remarked that yeast accustomed to the presence of high 
proportions of sugar is likely to convey il certain degree of 
sweetness to other beer ; the flavour of coarse inferior hops 
may- also be conveyed in this manner. In general terms it 
may be stated that any condition which is known to have 
a distinct temporary eff.-ct upon the course of fermentation, 
will, if continued sufficiently long, impress its influence 
upon the properties of the yeast. The effects of the 


character* of the yeast, when transported to another 
brewery, will be more profound, the greater the difference 
between the condition* prevailing in the two breweries, lint 
they will he more lasting, the greater the resemblance 
between the two sets of conditions. Other causes which 
render a change of yeast desirable are weakness or degenera¬ 
tion of the old stuck,owing cithei t> had nutrition, infection, 
or deficient ventilation ot the fermenting rooms, also an 
upsetting of the balance of varieties tho symli osis of whielt 
makes up the peculiar type of the yeast.’ Considering that 
the adverse circumstances affecting the stocks of two 
different breweries are not likely to lie absolutely identical, 
judicious importations of yeast from other breweries are 
more likely to act b neficially than the reverse.--,). K. 11. 

Aleohntir Fermentation. J. If. Aberson. Rev. trav. chin*. 

Pays-Ha*. 22, 7b 132. Clicm. Centr., 1911,3, 1. I 21], 

1 188 . ’ 

d'uK experiments made by the author related to the velocity 
of fermentation of glucose, and to the question whether 
equilibrium between the sugar an 1 its reaction products 
can be attained. 'Idle reacting mixture was maintained 
with vigorous agitation at a constant tempi rature (up to 
32 ().), and at definite intervals of time the amount of 

glucose present was determined, whilst on the completion 
ot the reaction the increase in the amount of yeast was 
ascertained. The velocity constants, calculated according to 
the equation for monomoleeiilar reactions, showed a con¬ 
siderable increase during an experiment, owing to the 
retarding influence of the glucose rand of the alcohol 
formed) and to the increase of the amount of yeast. If 
these factors he taken into consideration, a modified 
equition is obtained, in which the velocity coefficient)* 
make a nearer approach to constancy. The temperature 
coefficient of the reaction-velocity , determined by numerous 
experiments between 12" and .33' was found to be 
2 .34—-.3 lb referred to an interval of Hr ('. 

Pressure exerted (up to 35 atmospheres) In ail atmo¬ 
sphere of nitrogen is without influence on the fermentation. 
If, on the other hand, the carbon dioxide prod need be 
prevented from escaping liv carrying on the fermentation- 
in strong closed metal vessels, or if solid carbon dioxide lie 
previously introduced, then the fermentation ceases before 
the glucose i« wholly consumed. The fermentation is more 
complete when lower than when higher temperatures are 
employed. In the same way a previous addition of alcohol 
causes a diminution in tlieextentof the fermentation. The 
condition of equilibrium attained is independent of the 
quantity of the yeast, although the velocity increases with 
this ; with a higher concentration of glucose, on the other 
hand, the percentage decomposed is smaller.—A. S. 

Herr; Old Pasteurised —. It. Braun and (i. Graf. 

Zeits. ges. Branwrsen, 1903, 26, [16], 249—254. 

A N um UK il of samples of pasteurised beers, bottled between 
lHGSuud 1H79, were examined by the authors. With the 
exception of the oldest, none of them liberated any appreci¬ 
able amount of gas when opened. In all cases the flavour 
of beer was absent, being replaced by a fruity acid taste, 
recalling that of Madeira wine, and indicating considerable 
internal changes which, in the practical absence of bacteria, 
could only be due to chemical modifications during storage- 
Exccpt in two instances, the sediment was of normal cha¬ 
racter, consisting mainly of gluten substances which gave nt> 
tannin inaction and were soluble in 10 percent, caustic potash 
solution and in concentrated acetic acid. In the exceptions 
mentioned, the gluten substances were insoluble even it* 
20 per cent, potash solution and in acetic acid, and they 
also gave the tannin reaction with gold chloride, indicating 
the presence in the original beer of soluble compounds of 
tannin anil albumin, gradually rendered insoluble during 
storage. Only in one case were a few individual cells of 
live wild yeast detected, and in none of the samples could 
the presence of bacteria be determined with certainty. 

The chemical examination revealed the presence of 
0 0149—0-0276 percent of volatile esters, and O'193 — 
0-2472 per cent, of non-volatile esters, or a total of 
0-2095—0-2794 percent. Since the average figures yielded 
by new Muirch beers are 0*0122, 0* 1493, and 0*1703 per 
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cent., it is concluded that the alteration in flavour is 
connected with the formation of these esters, more par- 
ticularly since the samples with the most pronounced 
vinous flavour exhibited the largest percentages of volatile 
esters. On the other hand, the percentage of volatile acids 
remained within the permissible limit of (»• 01 —0-02 per 
cent_C. S. 

Pressed Vro.fi; Detection of Bottom fernirn/tttion Beer 
Yeanl m -. 1’. Lindner. XXI1L, page 7(1:1. 

Diastolic Activity ; Method for Determination of ■ 

A. Poliak. XXIII., page 76:t. 

English Patent. 

Distiller;/ Refuse or lit/- Product* ; Kunporating and 

Drying Liquid -E. L. Orant, Itothcs, and J. Duff, 

Longmont. Eng. Pat. 11,045, May 22, 1902. 

[n the main chimney-flue of the distillery a series of fire¬ 
brick evaporating beds is erected in vertical tiers. The 
liquid is fed into the top bed, and is caused to flow in a 
direction opposite to that of the flame. When it reaches 
the end of the top bed, it overflows into the second tier, and 
so on, towards the bottom of the series, in a zigzag course. 
The hot flue gases travel by the same path, but in an 
upward direction, to the chimney, and are directed by bailies, 
so as to play upon the surface of the liquid. The residue is 
raked out at any convenient stage, either in the form of a 
concentrated product or in the state of ash.—J. F. H. 

United States Patent. 

i'arhnmc Acid Gas produced In/ Fermentation in Breweries ; 

Collection and Utilisation of -. (). Zwietusch, 

Milwaukee. 11.S. Pat. 729,070, May 12, 1903. 

The gas produced by fermentation in a closed vessel is led 
out by means of a pipe controlled by a valve, from which it 
passes, through a column of water contained in a transparent 
observation vessel, to one of two gasometers. The mixed 
air and carbon dioxido which come off in the earlier stages 
of fermentation are collected in one of the receptacles, 
whilst in the other is stored the pure carbon dioxide which 
is evolved in the later stages. After purification, the mixed 
gases arc employed for moving the beer and for establishing 
a counter-pressure in the racking apparatus, whilst the 
purer gas from the second vessel is employed for carbonating 
the beer.—J. F. II. 

French Patents. 

Grain ; Process and Apparatus for Germinating -. 

V. Lapp. Fr. Pat. 326,114, Nov. 5, 1902. 

■Chain is caused to germinate in a closed vessel under 
pressure, and is subjected throughout the process to a 
current of air supercharged w ith oxygen or impoverished in 
nitrogen which lias first been moistened by conducting it 
through a layer of water. The apparatus consists of a 
closed cylindrical vessel with a conical lower portion, the 
latter being partially fillet! with water. The steeped grain 
is charged into the cylindrical portion and rests upon a 
perforated bottom, which is fitted with discharge openings, 
through which the malt can be removed after the water has 
been drawn off ftotn below. Heating and cooling pipes are 
placed in the conical portion, and at the lowest point is 
situated the inlet for the oxygenated air, which bubbles 
through the water before it reaches the grain. A water- 
spray for sprinkling, when required, is provided above the 
grain.—J. F. B. 

Alcohol; Column for the Rectification of -. 

J, Bernheimer. Fr. Put. 326,117, Nov. ft, 1902. 

The vapours from the still are conducted to the top of a 
column, which is divided into several compartments by 
horizontal plates surmounted by perforated cones, at the 
apices of which are basins, in which the tubes dip which 
conduct the vapour* from one chamber to the next. These 
basins become died with condensed phlegms, and the 
vapour being led beneath the surface of the liquid displaces 
some of the latter, whilst being itself depldegmated. The 


displaced liquor and vapour pass through the perforated 
cones, and the former falls upon the horizontal plates, 
whence it is conducted by means of siphous buck to the 
still whilst the vapour escapes by the central tubes to the 
next compartment below.—J. F. B. 

XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Gluten Poods; Determination of Pat and Acidity in -. 

E. Gtidcman. XXIII., page 7(i4. 

Fodder-plants ; Hydrogen Cyanide in -. J.C. Hriinnich. 

Proc. Chem. S<>c., [267J, 148. 

A it Kit the important discovery, by Messrs. Dunstan and 
{ Henry, of aglucoside, “ dhurrin ” (this Journal, 1902, 996), 
in the young plants of sorghum, which on decomposition in 
presence of water, yields hydrogen cyanide, the author, on 
behalf cf the Queensland Department of Agriculture, 
carried out a series of experiments in order to ascertain at 
wlrnt stages and conditions of growth the fodder-plants 
belonging to the sorghum family are most dangerous. Two 
varieties of sorghum, and also a variety of maize, were 
grown on unmanured and heavily manured plots and 
analysed at various stages. The results show that sorghums 
should never be used as fodder in very young and immature 
1 stages of growth. 

I 

! English Patent. 

Preserving Organic Substances [Foods] ; Process and 

Apparatus for -. L. F. Heather, Wimbledon, Surrev. 

Eng. Pat. 10,503, May 7, 1902. 

The substances are placed in air-tight receptacles, into 
which is then pumped dry carbon dioxide, a mixture of 
carbon dhixide and alcohol vapour, or carbon dioxide and 
ammonia, under pressure. The mixture of gases employed, 
corresponds to those gases produced by the substances 
j under treatment when exposed to moist atmospheric air 
under ordinary conditions.—W. P. S. 

United States Patent. 

Alhumosc ; Process of Making -. I). Finkler, Bonn, 

Germany. U.S. Pat. 728,385, May 19, 1903. 

1 StrnsT \nces containing albumin arc treated with a iiot 
i dilute acid to dissolve collngenic tissue, fat and other 
i impurities, which are removed, and the remaining albumin is 
then washed till free from acid. Alternatively, dilate alkali 
may he used, and the solution is then acidulated.— It. L. J. 

I 

French Patents. 

Casein freed from Grease ; Manufacture of -. 

i). Mieriseh and O. Eherhard. Addition, dated Oet. 1(1, 
19(12, to Fr. l’at. 321,490, May 17, 1902. 

Milk, from which the cream has been removed as com¬ 
pletely as possible, is precipitated with acids, which form 
soluble calcium salts; the solid matter is then washed, 
dissolved in alkali, and reprecipitated one or more times. 

I he easein is finally redissolved, the liquor treated w ith 
fat solvents, or filtered through kioseiguhr and ultimately 
| precipitated hr acid.—1!. L. ,T. 

i 

Fruit .hares; Preservation of - . 1). Sandmanu and 

Eiehelbaum. Fr. Pat. 32ft,911, Sept. 29, 1902. 

To 100 litres of freshly-pressed fruit juice, about 50 c.e. of 
! a 40 per cent, solution of hydrofluoric acid are added. 
Before use, the acid may be precipitated by the addition of 
chalk or neutralized by adding an alkali carbonate. The 
clear juice is then decanted from the precipitate. — W. P. S. 

Fodder from Beetroot Residues; Preparation of _. 

J. <’. F. Lafeuille. Fr. Pat. 826,035, Oct. 31, 1902. 

The dried residues are pressed into blocks to form a 
feeding-stuff. I he sugar of the* beetroot may or may not 
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be removed, nail other uubstuuees, such in cereals, may be 
added. If required, the sugar may be subjected to partial 
fermentation, and the alcoholic residue then mixed with 

other food materials.—W. P. S. 

% 

( II.) —SANITATION'. 

Water ; Purification of -, by (in Simultaneous Action 

«/ Iron Peroxide and IJypoehlorous Acid (“ Ferro - 
chlor *’). M. Duyk. Ann. Cliiiu. anal. appl., 8, 13 —17, 
53—50, 88—9*2, ami 132—130. Them. Centr., 19<>3, 
[20], 11 Ho. 

If a clear solution of chloride of lime bo treated with a 
solution of ferric chloride, a reddish-brown precipitate is 
formed, which rc*dis>olves on lidding excess of the ferric 
chloride solution. The lollowing reactions probably 
occur:— 

Fe a Cl ti + fit’aOCU + 3 11,0 - Fe„0 ;i + C»Ca('l. : + fiJIClO. 
3HC10 + Ke.Oj - 311 (' 1 4 2Fc< 

If the deep brown solution he diluted with water and 
crystals of sodium sulphate added, ferric hydroxide is 
separated. The solution -containing hypmhlorous acid, 
ferric oxide, and iron peroxide—tin* author names “ ferro- 
chlor M ; it is a powerful oxidising agent, and is stated t r> 
he very suitable for the purification of waste waters of all 
kinds. The chloride of lime may he replaced by sodium 
hypochlorite. The method has been in use for six months, 
with pood results, for tin* purification of canal waters at 
Plasscheudacle-Nieuport.—A. S. 

Methyl 1 'iolet decolorised by Sulphurous Acid; IIeartiou 

of - [Testfor ('ontiiminated UV/fcrs.J ll.t'ausse. 

XXIII., page 701. 

English Patent. 

1 Vaiet-soflening and Li guul-purifyiug Apparatvs. W. 
Paterson, London. Eng. Pat. 1 <>,711>, May 9, 11)02. 

The water on entering the meastning tank actuates a iloat 
which raises and lowers a pipe for regulating the supply of 
the softening reagent. The inlet to the settling tank is 
inclined to cause tin; water and reagent to thoroughly mix, 
and the tank contains a scries of baffle plates to bring the 
water to rest after the mixing. A filter, through which the 
treated water is passed, if necessary, and means for cleansing 
the filter by compressed air, are provided. A weighted 
piston controls the flow of water from th° filter to prevent 
a too rapid current through the same. The treated water 
may be passed through a special heating apparatus before 
being filtered. (See also Eng. Pat. 7170, 1901; this 
Journal, 19U2, 493.)—W. P. 8. 

Fkench Patents. 

Sewaye ; Process for Clarifying and Disinfecting —. 

E. Hurmeisttr. Fr. Put. 325,944, (.let. 30, 1902. 

Milk of lime is added in excess to a portion of the sewage. 
This mixture is added to a further quantity of the sewage, 
until the clear effluent ceases to have an alkaline reaction. 

—\V. P. 8. 

Water ; Purification of -. E.'Fellas und J. Legrand. 

Fr. Pat. 326,030, Nov. 4, 1902. 

An alkali or alkaline-earth permanganate is added to the 
water, which is then subjected to the action of an electric 
current. The current aids the action of the permanganate 
on the organic matter in the water, and also decomposes 
any excess of the permanganate.—W. P. S. 

XIX—PAPER, PASTEBOARD, Etc. 

English Patents. 

Fibrous and other Material [Straw Board, £c.] ; Appa¬ 
ratus fur Drying -. F. V. L. Hiorth, Christiania. 

Eng. Fat. 11,305, May 1G, 1902. 

The apparatus is of the character described in Eng. Fat. 
14,090 of 1901 (this Journal, 1901, 1095). The material is 


convoyed on wagons running on rails through a long fine or 
chamber whereiu air is circulated. This chamber com¬ 
municates about midway of its lens'll with a shorter 
unjoining flue provided with a fun and an air-heating 
apparatus. By moans of suitable dampers, small quantities 
of heated air are admitted from the short chamber to the 
!<m:t chamber, while equal quantities of moist air are 
emitted through a chimney m the latter < haiuher, the 
greater part of tlie air being circulated through the system. 
The apparatus may he arranged in duplicate. I!. A. 

Cellulose, Paper-pulp . $■<’• *’ Preparing anil Spinning 

Threads from -. A. Leinvebcr, Ihlber.* «loif, Saxony. 

Eng. Pat. 10.530, May 7, 1902. 

See Fr. Put. 320,529 of 1902 this Journal, 1903. 25. 

—3. F. 11. 

Vettriable Fibres or (Hoods woven from I'egetab/e Fibres; 

Treating -, in the Production of Pulp for Paper - 

nothing and othtr Purposes. C. T. Lee, Itos'nn, I’.NA, 
Eng. Pat. 23,964, Nov. 3, 1902. 

Si i l-.S. Pat. 713.116; tliis Journal, 1903, 42. .1. F. 1-. 

Sr ati;* Patent. 

Tanning Fxfrar/s [font Waste Lyes of the Sulphite 

Cellulose Process] ; Process of Mahim / -. M. Ilonig. 

r.S. Pat. 727,79S, May 12, 1903. XIV., page 753. 

French Patent*. 

Short-Jihn d Asbestos and Similar Materials ; Process for 

Making Moist Polls of --, suitable for Spinning. 

11. Kron, jun. Fr. Pat. 325,705, Oct. 25, 1902. 
Shokt-fiiihi;!) asbestos or similar mater al is converted 
into a pulp and run as a broad cndlefs web on the paper 
machine. After draining and pressing, the web is reeled m 
the usual manner, being slit longitudinally during reeling 
into strips of a suitable width, which form an apparently 
coherent roll. If preferred, the web may be slit after reeling 
by cutting the whole roll transversely into a number of 
disc*. Still another method of Mlitting consists in directing 
the weh of pulp in the moist state under a series of jets 
of air, steam, or liquid, which have the effect of dividing it 
into a series of strips which can lie reeled us a coherent 
web. The strips, in whichever way prepared, are subse¬ 
quently unreeled in a separated conditu n from tin* m ist 
rolls and subjected to the action of suitable twisting 
machinery to form threads.—J. F. 15. 

Resin Size ; Manufacture of -. M. Erfurt. 

Fr. Pat. 325,901, Oct. 24, 19u2. 

Mkohanh w. details are given of an apparatus for making a 
resin size e< ntaining a large percentage of free resin in a 
perfect state of emulsion.—It. L. J. 

Celluloid like Substance ; Preparation of -. E. Ziihl. 

Fr. Pat. 325,585, Oct. 24, 1902. 

See Fug. Pat. 23,145 of 1902 ; this Journal, 1903, 315. 

—T. F. 15. 

XX.—FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

(fli/cin flrii/rocoll) ; Separation of -, and its Homo. 

loyites from Inorganic Substances, h'arbwerke vorm. 
Meister, l.ueius und Bruiting, lliiclist a M. (Jer. Pat. 
141,976, Aug. 24, 1902. Zeits, angew. Chern., 1903, 16, 
[22], 527. 

The git coco] 1 or its derivative is extracted ft om the mixture 
by solution in glycerin.—J. T. I). 

p-Chloro-o-nitro-anisol. F. Reverlin. Her., 1903, 38, 

[8J, 1G89 — 169J. 

The Badiscbe Auilin und Soils Fabrik have described 
(Ger. Fat. 140,133) a />-chloro o uitro-uniso), obtained by the 

* > 
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action of methyl alcohol and cauatic alkali upon nitro-p- 
dichlorobeuzene, which, it ia stated, differs in melting point 
(96* C.) from the body of similar constitution provionsly 
prepared by the author by the nitration of p chloroanisol, 
the melting point of which was given as 98’5° C. The 
author lias compared the two bodies in question and finds 
that they are absolutely identical j the corrected melting 
point is 97 "5’ C. —J. F. B. 

Pyrazole Series; Investigations in the -. Contribution 

to the Knowledge of A ntipyrine. L. Ivnorr. Annalen, 

1903,328, [l], - 62—87. 


to conditions. Both these methyl iodide compounds behave 
toward) caustic soda solution in a similar manner to oodelne 
methyl iodide, the nitrogen ring being broken and a 
tertiary base free from iodine, piperidomorphintthine 
produced. Piperidomorphimethine also combines with one 
and two molecules of methyl iodide ; the compounds so 
obtained are decomposed by alcoholic potash, yielding a 
phenolic compound, which, however, is not identical with 
morpheuol.— J. F. B. 

Cotuniine. M. Freund and F. Becker. Ber., 1903, 36, 
[8], 1521—1537. 


Thk subject is treated under the following headings : — 
(1) Behaviour of nitrosoantipyrine to hydrazines j (a ) 
Action of hydrazine hydrate on nitrosoantipyrine; (5) 
Action of phenylhydrazineon nitrosoantipyrine; (c) Action 
of pbromophenylhydra/.ine on nitrosoantipyrine) (./) 
Behaviour of the compounds, C| 7 lIi 9 X 5 O a and C 1; H 18 IlrN 6 < 
(obtained by the action of phenylhydrazine and p-bromo- 
phenylhydra/.iue, respectively, on nitrosoantipyrine) on 
boiling with sodium hydroxide solution; (e) Comparison 
of the compound C,.lf 1I) N5 l 2 with the phenylhydrazoue of 
isonitrosoacetacetanilide. (2) Constitution of nntipyrine. 
Michael!) has recently (this Journal, 1902, 363) proposed 
a formula of the pheuolbetafne, or as he prefers to call it, 
the 2-5 pyrazole type for nntipyrine. The author points 
out that he fully discussed, as far back as 18!>n, the 
applicability of the phenolbetaine formula, and he now 
brings forward fresh evidence, mainly based on the 
analogous behaviour of n- methyl - y - quinnldone and 
nntipyrine, of the correctness of the old formula for 
antipyrine, according to which the latter is 1(1 phenyl, 2‘3 
dimethyl, 5'0 pyrazolone.—A. S. 

Apocodeine and Piperidoeotliile. hi. Vongerichten and 
F. Muller. Her., 1903, 36, [8], 1590—1591. 

ArofMonrtiiNK, which is obtained by the action of acid 
reagents on morphine, has been shown to contain two 
phenolic hydroxyl groups, whilst morphine contains only 
one; its formation is accompanied not only by the elimina¬ 
tion of the elements of water, but also by an opening of 
the ring which contains the indifferent oxygen atom of 
morphine. Apocodeine has hitherto been regarded as the 
complete analogue of apomorphine, and should, therefore, 
contain a free hydroxyl group. The authors find, however, 
that this is not the case. Apocodeine was prepared by the 
action of sodium methylate on chloracodidc; the product 
was found to be an amorphous base, differing from codeine 
by the elements of water, but containing no free hydroxyl 
group and in no way analogous to apomorphine. 

( hlorocodide readily combines with piperidine, yielding 
pifxridocodide, which crystallises with one molecule of 
methyl alcohol of crystallisation ; after drying at 100 ('. 
the base melts at 118 ;'. 1‘iperidocodide combines readily 
with either one or two molecules of methyl iodide according 


The results obtained by the authors confirm the view of 
Koscr that the constitutional formula for cotarnine is— 

CHjO CHO 

yO NHCfl;, 

CH ; j 

\ ° \/\/ CH 2 
(ill, 

Consequently that of narcotine is of similar type. Cotar- 
nine condenses with aniline to form an anil, the CHO 
group being converted into (’ll: X.C r ,H ; ,. When methyl 
iodide is caused to react with cotarnine anil in benzene 
solution, there is produced the anil of a substituted 
ammonium iodide, cotarnmethine methyl iodide , in which 
the NIl.Cir :{ group of the base is converted into N(CII : ,) ; ,1. 
If, however, cotarnine anil be added to methyl iodide 
without a diluent, a violent reaction ensues, and when the 
product is warmed with dilute acids to decompose the 
anil, a new compound, norcotarnmethine methyl iodide is 
obtained, differing from the previous product by CH S , 
whilst methylaniline is found in the residual liquors. The 
new compound is split up by alkalis into triinethylamine. 
and a noil-nitrogenous body, nor cotar none, C 10 11 H (),. 
Norcotarnone is a hydroxy-aldehyde, the metboxyl group 
of the cotarnine, during the treatment with methyl iodide, 
having coupled up to form an intermediate product with the 
nitrogen of the anil, being subsequently hydrolysed with 
the production of a phenolic group and methylaniline. 
Norcotarnone showed other properties corresponding with 
those of a substituted ortho-hydroxy-benzaldehyde. From 
the anil of bromocotarnine an exactly analogous body was 
obtained.—.1. F. It. 

Alkaloids; Solubility of some -, in Various Solvents. 

11. Heckurts and W. Miiller. Apoth.-Zeit., 18, 208— 
20U, 218—21'.), 223—225, 232—234, 248—250, 257—258, 
and 2G6—267. Chem. Centr., 1903,1, [20], 1141. 

Tiik results of the authors’ experiments, which were carried 
out at a temperature of 18°—20° C., are shown in the 
following table, the figures referring to parts by weight of 
solvent required to dissolve 1 part of alkaloid 
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Digitalis; Actios Principle of -. II. Ziegenbein. 

Apotb.-Zeit., 1903,18, 280. 

As additional proof that the physiological activity of 
digitalis leaves and of preparations made from them, cannot 
he judged from their content of digitoxin, the author gives 
the results of the examination of two samples of liquid 
extract and one of tincture of digitalis. Although all three 
samples contained approximately the same proportion of 
digitoxin, the actual figures being 0 :23, 0■ 23, and ti-25 per 
cent, respectively, yet the tincture was just twice as active 
as the fluid extracts.—A. S. 

Clove Oil; Determination of Eugenol in - . 

K. C. Spurge. XXIII., page 764. 

Civet. K. .T. Parry. XXIII., page 764. 

English Patent. 

Oils in Powder Form ; Process of Manufacturing Solid 
Iodised uml Promised — —. F. lloehm. From II. 

Winteruitz. Kng. Pat. 3430, Feb. 13, 1903. XII., 
page 731. 

United States Patent. 

Still [ for Ether, ,Vc. i. K, Huber, Assignor to M. C. 
Wick and S. V. Uiihe| U.S. Pat. 729,179, May 26, 1903. 
!., page 734. 


XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Vhotoyraphy ; Review of ——. A. Granger. Mouit. 

Sclent., 1903, 17, [7.18], 383- -392. 

Developers. — “ Edinol,” the hydrochloride of motmino-o- 
hydroxvhenzyl alcohol (sec Kng. Pat. 12,421a of 1901 ; 
this Journal, 1902, 872), is said to produce no stain on tin¬ 
plates or on the hands. 

Intensifiers and Reducers. —Negatives with too little 
contrast are first, hardened in a slightly acid solution of 
chrome alum, and then intensified in a solution containing, 
for every 3-3 litres of water, 10 grins, of gallic acid and 
2 grins, of silver nitrate. 

Platinum priuts are intensified by means of a solution 
containing quinol (hydroquinone), 2 parts, silver nitrate, 

1 part, citric acid, 30 parts, water 600 parts. Prints 
(platinum) having too harsh contrasts may be improved 
by treatment, before development, in a 1-6 per cent, 
solution of sodium carbonate for from 3 to 20 seconds, 
according to the degree of reduction desired. 

Positive Processes. —Negatives taken direct on gelatino- 
bromide paper may be converted into positives by exposing 
to full daylight after development (withoat fixing). The 
reduced silver is then oxidised by immersion for 30 seconds 
in a 2 per cent, solution of chromic acid, washed, developed 
in the usual way, and fixed. The high lights can bo 
cleared, if necessary, by means of a dilute solution of 
potassium ferricyanide. Diaminopheuol, or other developer 
which does uot require alkali, is recommended, since silver 
chromate is insoluble in fixed alkali, but soluble in sodium 
sulphite. 

Toning with Uranium Ferricyanide. —A solution of 
uranium ferricyaoide, to which au alkali salt of an organic 
acid is added to render the solution stable, has been intro¬ 
duced. Tburneyssen (Bull Soc. Franc. Phot., 1902, 457), 
prefers to use nitric acid solution, with subsequent immer¬ 
sion in a dilate solution of sodium carbonate. 

Colour Photography.— Neuhaus (Bull. Soc. Franc. Phot., 
1902, 308) has worked with the process suggested by 
Wiener, which depends on the selective action of coloured 
light on the black pigment, produced by mixing red, 
yellow, and blue colours i.e. in white light, the mixture’ 
i* decolorised; in yellow light, the red and blue are 
destroyed, leaving only the yellow ; and so on. Neuhaus I 
uses Erythrosin, Uranin, and Methylene Blue as the colours 
on a film of collodion or gelatin, together with a small I 


quantity of Chlorophyll. Hydrogen peroxide increases 
the sensibility of the film. The resulting prints are fixed 
with a solution of copper sulphate. 

Vidal (Bull. Soc. Franc. Phot., 1903, 138) has examined 
the carbon process for obtaining three-colour prints. 

The pigment, incorporated with a solution containing 
gelatin, 30 grins.; sugar, 6 grins.; glycerin, 6 grins.; 
water, 200 c.e., is applied to a support which has been 
coated with collodion. The film is dried over calcium 
chloride, sensitised with a three per ceut. ammonium 
bichromate solution, and detached from the support; it is 
now exposed, fixed on a rigid support (e g., a varnished 
glass plate), developed in water at 30'—to and 

removed. The three monochrome prints (yellow, red, and 
blue) obtained in this way are superposed in register, a 
3 per eent. solution of gelatin being used to fasten them 
together, and the collodion is dissolved out by means of a 
mixture of ether and alcohol.—T. F. II. 

Silver Iodide ; Photo-Chemistry of -. Idlppo-( 'raraor. 

Z"its. wissensehaftl. Phot., iu03, 1, 11. Chem.-Zoit., 

1903, 27, [11]. Hep. 136. 

A com I* i it ison of the different silver halides show-; that 
silver bromide is much more sensitive to the action of light, 
than silver chloride, but that the latter is much more readily 
reduced. For the Ihigucrrotypo and wet collodion pro¬ 
cesses, silver iodide is tlio most sensitive to light of the 
three halides, Imt in these eases no reduction of the silver 
salt takes place and the development is a mechanical one. 
In order to determine whether silver iodide is riot also the 
most sensitive to light in the ease of chemical development, 
the author has made experiments with plates coated with 
a gelatin emulsion of silver iodide. From the results it 
appears that these are of no practical use, for even when 
the most rapid developer is employed, a very long exposure 
is necessary, and even after tin- longest development only a 
very faint iuiHge is obtained. It. was proved that the 
greater sensitiveness in the wet collodion process of silver 
iodide is not due to the presence of excess of silver 
nitrate. The spectroscopic sensitiveness of the author’s 
silver iodide gelatin emulsion reached its maximum at (1 
mid fell off sharply on either side.—C. A. M. 


Metoguinone; Preparation and Developing Properties 

of . . A. and 1.. l.mnierc and Seyewetz. Itev. gen. 

( him. pure et appl., 19n3, 0 156. Chcni.-Zcit., 1903, 

27, ['ll]- Kep. 136. 

METHVi.-p-iiminopheiiol sulphate(“ Metol ”) can housed with 
quinol (hydroquinone) to form a developer with properties 
differing from those of either constituent. The authors 
have isolated a true chemical compound from the mixture, 
which they have termed metoquiuone, and to which they 
have assigned the following formula ;— 


f„If, 

<cM, 


/*>H(1) 

\ U) (1) 

x NM(CHj)OII 
, NH(CH a )OH 
C (4) (4) 

' < >H(1) 


> CoH, 


Mctoqiiinouc acts without alkali, and does not alter the 
gelatin of plates or bromide papers, and lias also the 
following advantages :— 

(1) The solutions do not change to any notable extent 
even when exposed to the air. 

(2) It can be used to develop a large number of negatives 
without becoming exhausted. 

(3) The reducing power can lie intensified by the 
addition of alkalis, carbonates, or (preferably) fonno- 
sulphite without danger of fogging the negative. 

(4) Since it is sensitive to the action of potassium 
bromide, it can be advantageously used with over-exposed 
plates.— C. A. M. 

“Divhroic Fog”; Removal of A. L. TaimhVe 

and A. Seyewetz. Monit. Scicnt., June 1903, 17 r7381 
393—893. ’ J 

“ Diciirok fog " may occur either while developing or 
fixing a plate. It occuis when the developer contains a 

d a 
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solvent of silver bromide (eg., thiosulphate, ammonia, 
potassium cyanide, &<■.), and when the fixing solution 
contains small quantities of tie developer and sodium 
sulphite (in the case of developers of the type of diamino- 
phenol), or an excess of alkali carbonate (when alkaline 
developing solutions are used). 

Tbe “ fog " docR not contain silver bromide, but appears 
to he similar to “ eollargol ” (colloidal silver solution), and 
behaves, chemically, much as metallic silver. 

Fog produced in the fixing solution may lie removed by 
treatment with a slightly acid solution of ammonium 
persulphate (about .'! per cent.), followed by treatment with 
sodium bisulphite. Neutral solutions of persulphate have no 
appreciable effect on the fog. 

The best method, however, is to oxidise the silver by 
means of u neutral solution of potassium permanganate 
(about 1 in 1 , 000 ), and subsequently to remove the 
manganese, dioxide by sodium bisulphite. This method 
gives good results with log produced either during 
development or during fixation.—T. F. 11. 

Photographs I Transmission of -, lag Telegraphi/. Korn. 

Complex rend., 19011, 136, [20], 1190 —1 192. 

Tiie diagram shows the urrniuremrnt of the apparatus. The 
photograph to be transmitted, on a transparent film, is 


I'hkncii Patent. 

Nitrocellulose ; Vse of Nitroglycerin in the Soupling 

( Assoupplissement) of - [/hr Manufacture of Photo- 

graphie Films']. II. I.iittke. Fr. l’at. 1125,348, Oct. 23, 
1902. 

See F,ng. Pat. 24,933 of 1902; this Journal, 1903, 31«. 

—T. F. 11. 

XXII—EXPLOSIVES, MATCHES, Etc. 

Mm, t.tsit Patents. 

I Explosives; Impts.in -. J. M. Az, Ililversuni, Holland. 

Eng. Pat. 13,111, June 9, 1902. 

| A safety blasting explosive, consisting of ammonium nitrate 
(91—93 parts), anthracene (3—7 parts), and barium 
sulphide t I part).—G. \V. Meld. 

Explosive Compounds for Signal, Blasting, and other 

i Purposes; Impts. in --. A. Brock, Sutton, Surrey. 

Mug. Pat. 2,977, Felt. 7, ’903. 

Toe explosive consists of barium chlorate (23 parts), and 
aluminium powder (3 parts), for a rocket or shell where 
sound is more important than flash, anil of barium chlorate 
(20 parts), and aluminium powder (12 parts) in eases where 
visibility is required.—G. W. McD. 


nSnurcc of r - -- -- -- . 



wrapped round a glass cylinder A, which rotates on a slow 
spiral, liko a phonograph cylinder. A narrow pencil of 
light, focussed by the lens 11, passes through the photo¬ 
graphic film, and falls on a rod of selenium I), which forms 
part of the telegraphic circuit, through which passes a 
current from the battery E of constant EMF. The 
variations in the current produced by alterations in the 
resistance of the selenium as thinner or denser parts of the 
photograph pass over it, cause movement of the galvano¬ 
meter needle w, m T These movements alter the length of 
the spark-gaps between the vacuum tube A and the Tesla 
apparatus p t p,, ami thus cause variations in the intensity 
of the light emitted by the electrode. The light passes 
through a little window c. in the otherwise opaque tube, and 
falls on a sensitised film on the cylinder a, which rotates in 
synchronism with the other cylinder. The photograph 
or. A is thus reproduced on the film on a. The same 
receiver can be used, with an appropriate transmitter, as a 
teleautograph.—J. T. 1). 1 


United States Patent. 

Photographic Printing. E. S. Shepherd and (>. M. Bartlett, 
both of l.oudon. U. S. Pat. 728,310, May 19, 1903. 

A transparent support, coated with biehromated gelatin, 
is exposed under a negative and developed. The resulting 
positive is stained and applied to a damped film of soft 
gelatin, which absorbs the colour from the positive, pro¬ 
ducing a picture by reason of the varying thickness of the 
positive. 

This proces^rcan be applied to multicolour printing, by 
using a number of “ colour record-negatives,” and applying 
the resulting stained positives successively, in register, on a 
soft gelatin surface.—T. F. B. 


Matches, Cartridge. Fuzes, and the like; Igniting Material 

Joe -■ w. Muir, Edmonton, and II. M. Ut il, Bromley. 

Eng. l’at. 11,303, May 20, 1902. 

Tilt: compounds described by Berzelius as red modifications 
of phosphorus sulphides of the formula! P.,S, P.,S, and P 3 S, 
are stated by the patentees to be identical and a modifica¬ 
tion of phosphorus itself. ’Ibis “ bright red phosphorus” 
is said to be non-poisonmis, hut chemically more active than 
red phosphorus, and its use is claimed as a substitute for tbe 
latter, and for yellow phosphorus in igniting compositions. 

—G. W. McD. 
United States Patent. 

Pyrotechnics; Process of Preparing -. X. I) e ! 

Grande, Assignor to Virginia Fireworks Go., Petersburg. 
Va. U.ft. Pat. 728,878, May 26. 1903. 

A method of making whistling bombs, which consists in 
slow ly incorporating a boiling solution containing 3 parts 
by weight of saltpetre (potassium nitrate) with a hoiline 
solution containing I part by weight of picric acid. The 
resulting yellow precipitate is dried and pulverised. 

—G. \V. Mel). 

French Patents. 

Explosives, Impts. in -. K. Callenherg. Addition, dated 

Get. 28, 1902, to Fr. Put. 322,946, June 27, 1902. 

The addition of from 0-5 to 1 percent, of naphthalene to 
turpentine hydrochloride, lowers its melting point from 
78 C. to 19 ( '. . Advantage is taken of this fact to produce 
a chlorate explosive of the following composition;—Potas¬ 
sium chlorate (80 parts), potassium nitrate (10 parts), 
turpentine hydrochloride (with 0-5 to 1 pt r cent, of‘naph¬ 
thalene) (10 parts). (See also this Journal, 1903, 380.) 

—G. IV. Mcl). 

Explosive; A New -. J. Luciani. Fr. Pat. 326,037 

Oct. 31, 1902. 

Nitrocotton containing a high percentage of nitrogen, and 
insoluble in nitroglycerin, is added to blasting gelatin com¬ 
positions (nitroglycerin and collodion cotton). Its presence 
is said to render the explosive porous, increase its effect, 
and prevent its freezing at winter temperatures. Admixture 
ot the above with chlorates, &c. is also claimed. 

—G. IV. McD. 

Primer., and Caps; Charge for -. Westfaliseh 

An^lttsehe-Sprengstoff-A.-G. Mr. Pat. 326,055, Nov. 3, 

The composition consists of : — Trinitronaphthalene (25 
parts), dtammophenol dinitronaphtholsulphonate (10 parts) 
mercury thiocyanate (30 parts), and potassium chlorate (35 
parts).—G. \\ . McD. 
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XXIII—ANALYTICAL CHEMISTEY. 

APPARATUS. 

Temperature Determinations It:/ means of the he Chatelier 
and Wanner Pyrometers. \V. l'Vlil. Cliem. Iml., 1903, 

26 , [H]. 25(1-202. 

Tiik Author (jives a description of the Wanner pyrometer 
and the results of comparative experiments showing that it 
is a considerable advance on I.e ('hatcher's ptrometer. 

—A. S. 

Enui.ish Patents. 

Photometers ; or Apparatus for Measuring the Intensity oj 

Light, Impts. in -, \V. Frisby, London. Eng. Pat. 

13,442, June 13, 190:!. 

The change in the electric resistance of a cell of selenium, 
tellurium, or sulphur, sensitive to light, when illuminated by 
the source of light the intensity of which in to bo determined, 
is measured by a voltmeter, ammeter, or obmmeter. The 
dial of the measuring instrument is calibrated for the direct 
reading off of the intensity of the illumination.—L. F. G. 

Photometers, Impts. in -. W. 1‘. Thompson. From 

L. 11. Marks, New York. Eng. I’at. 14,088, duly 1, 
1902. 

A SKitiKs of mirrors are arranged in a semi circle around 
the source of light to be tested, in accordance with mathe¬ 
matical principles, so as to illuminate one side of a screen 
proportionately to the mean spherical or hemispherical 
candle power, the source of light being rapidly rotated on 
its axis. The other side of the screen is illuminated by 
light reflected by means of mirrors from a stumlard source 
of light; the intensity of this illumination is varied by 
either moving the standard source of light, or by altering 
the angle of the reflecting mirrors.—L. F. (1. 

Fkench Patent. 

Photometers. E. T. Turney. Fr. l’at. 325,078, Sept. 19, 
1902. 

See Eng. Pat. 20,458 of 1902 ; this Journal, 1903, 619. 

—T. F. 13. 

I.XORGA NIC-QUA LIT A TIVE. 

Ricarhonates; Note on Perkin’s Test for -. F. O. 

Taylor. .1. Aroer. Chein. Soc., 1903, 26, [•>]> 537. (See 
this Journal, 1902, 1375.) 

The: test'is based on the fact that bromine is liberated from 
a mixture of solutions of a bromide and sodium hypo¬ 
chlorite, if a dilute acid be added. JSicarhoaatcs arc 
sufficiently acid to bring about the reaction, and may, in 
this way be distinguished from normal carbonates. The 
author has found the test very satisfactory, but mentions 
the following exceptions. The test will not show the 
presence of ammonium bicarbonate nor can ammonium 
bromide be substituted for the sodium or potassium salt. 
Further the presence of ammonium salts entirely prevents 
the reaction. 

The hypochlorite solution must not be kept too long, and 
must be protected from the action of light, or it will 
become sufficiently acid to interfere with the reaction. 

—A. S. 

Lead and Manganese i Detection of —, A. Trill at. 
Cotnptes rend., 1903,136, [20], 1205—1207. 

The d i me thy lam i no-derivative of diphcnylmethane— 

in acetic acid solution, gives with certain peroxides (lead, 
manganese, copper) a fine blue coloration, stable even 
when warmed. 

Preparation of the Reagent .—Heat for an hour on the 
water-bath a mixture of 30 gnus, of dimethylauiline, 
10 grans, of formaldehyde, and 200 c.c. of water acidulated 
with 10 grms. of sulphuric acid. Cool, add a large excess 
of sodium hydroxide, and expel all remaining dimethyl- 
aniline by a rapid current of steam. On cooling, crystals 
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deposit; i ecrystullise these from alcohol. Dissolve 5 grms. 
of the base so made, in loo c.c. of water, and keep the 
solution in a well-closed bottle in the dark. 

Detection of Zend. -Incinerate the substance, n^tcr 
addition of sulphuric acid or n sulphate. Treat the residue, 
in a little capsule, with saturated sodium hypochlorite 
solution (2 drops for o-oi grin, of residue). Expel the 
chlorine by washing or heating, and add the reagent. The 
reaction is extremely delicate ; the author 1ms detected lead 
in water drawn from lead pipe*, where the ordinary reagents 
failed to show any, and rain-water after 18 hours’ contact 
with granulated lead gave a strong reaction. In certain 
eases, it may be necessary to know that manganese in 
absent ; this is assured by well washing the incinerated 
residue of sulphates before adding hypochlorite. 

Dt tui tion of .V anganesc .—The substance is incinerated 
alter addition of a little pure sodium hydroxide. The 
residue is treated with the reagent, ami n little water 
acidulated with acetic acid, and boiled. The bluo colour 
produced disappears on cooling, but is regenerated on 
heating again. The absence of copper should be proved, ns 
this gives, though with difficulty, a bluo coloration. The 
author has found manganese in a great many vegetable 
substances ; in some eases, though by no means in all, it 
seems to exist in the vegetable in the state of peroxide. 

.J. T. 1). 

Methyl Violet decolorised In/ Sulphurous Acid; Reaction 
oj —— [ Test for Contaminated Waters], II. ( ausse. 
Comptes rend., 1903, 136, [2* |, 1*269 I2;n. 

I\ a system formed by water containing dissolved oxygen, the 
buco-compouml of Methyl Violet (hexainetbylpuraroMiniline 
hydrochloride) decolmised by sulphurous acid, and sulphu¬ 
rous acid, the oxygen is at first absorbed by tin* leueo-salt, 
which becomes violet, the violet compound is again reduced 
by the sulphurous acid, which is converted into sulphuric 
acid, and so on till the dissolved oxygen disappears. 
Experiments with this reagent and various waters show 
that the presence of small amounts of alkali carbonate or 
calcium carbonate in solution render the water much more 
active as an oxydunt; the amount of carbonate should l>e 
enough to convert the bisulphite of the reagent into normal 
sulphite. Thus, any cause which diminishes the amount of 
calcium carbonate in a natural water will diminish its 
oxidising activity on the reagent; and the substances 
introduced by contamination -fatty substuuces, carbohy¬ 
drates, albuminoids—all yield by hydrolysis, alone or 
followed by fermentation, fatty acids, which decompose 
carbonates. Hence the inertness, towards tin* Methyl 
Violet-sulphurous acid reagent, of contaminated waters 
(this Journal, 1902, 642).--J. T. D. 

INORGAN IC—QUANTI TA TIVE . 

Titanium Trichloride, in Volumetric Analysis. E. Knecbt 
and Eva Ilibbert. Org. ijuantit., page 762. 

Nitrous Acid; Iiehariour of -, towards Methyl Orange. 

G. Lunge. Zeils. angew. Chem., 1903,16, [22J, 509 — 

511. 

Thk author combats the contention of Arndt and of 
Wegner, that nitrous acid does not redden Methyl Orange. 
He shows that the indicator is destroyed by nitrous acid 
when present in any considerable concentration, but that if 
the acid he greatly diluted and the indicator he added not 
long before the point of saturation is reached, nitrous acid 
behaves towards Methyl Orange exactly like the strong 
mineral acids.—J. T. I). 

Halogens ; Determination of -, in Organic Compounds. 

II. Daubigny and G. Chavanne. Comptes rend., 1903, 

136, [20], 1197—1199. 

Tins method allows a separation of iodine from chlorine 
and bromine. Into a 200 c.c. conical flask put 40 c.c. of 
concentrated sulphuric acid and a slight excess (say 
, i— 1*5 grms.) of solid silver nitrate. Heat to dissolve 
the latter, add 4—8 grins, of powdered potassium bichro¬ 
mate, and, when this - is dissolved, cool. Add 0 * 3—0 * 4 grm. 
of the substance in a tiny glass tube, and shake round in 
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the liquid, llcat. if necessary, to start the action, and, 
in any cose, to ensure its completion, to 150°-170° C. 
(evolution of oxygen bubbles indicates a temperature of 
180° C., which should not be exceeded). Take away the 
source of heat, and continue the agitation for 4 or 3 minutes. 
Chlorine and bromine arc evolved as such, and must be 
collected if to be determined; iodine remains as iodnte. To 
the cooled liquid add 140—lot) c.c, of water and a slight 
excess of sulphurous acid solution (if silver chromate, con¬ 
taining iodate, deposits on cooling, add ammonium nitrate 
and warm till nil is dissolved ; then go on with the reduc¬ 
tion). If too much sulphurous acid Ims been added, the 
iodide may he grey from metallic silver ; the latter cau he 
dissolved out by nitric acid (1 vol. 1-333, 3 voL. water), 
and the iodide remains pure. This is washed, dried, and 
weighed.—-J. T. 1). 

Cyanide Process; Analytical Work in connection with -. 

J. E. Clenuell. Inst. Mining and Metall., 1903. Taper 
read May 21, 20 pp. 

The analytical work in connection with a cyanide plant 
includes tests by the foreman to regulate the daily working 
of the plant (usually titration of cyanide and titration for 
alkulinity), special tests when ditlieulties arise, and tests at 
frequent intervals made by the works chemist to control 
operations, check the output, and maintain efficiency. For 
the workman, Liebig’s method is best used to determine 
the cyanide, using standard silver solution containing 
t!'fil9 grins, of silver nitrate per litre (1 c.c. -- O'OOo grm. 
of potassium cyanido), and working with 50 e c. of the 
tost solution. The essentials arc that the glass vessels 
used should be absolutely clean, the test he always con¬ 
ducted in the same way, and turbid solutions be filtered, 
lmt not cleared with lime unless n determination of 
the total cyanide is to he made. The protective alkali 
(independent of cyanide) is hist found by adding silver 
nitrate until a slight turbidity is produced and then 
titrating with dccinormul r.eid, using phcnalpbthalein as 
indicator. If zinc be present, (ireeu’s modification (adding 
an excess of potassium ferrocyauide before tho silver 
nitrate) should be used. Of the tests made by the works 
chemist the following are considered, one or two of 
the most suitable methods for industrial use in cyanide 
works being given in each case :—Free cyanide ; total 
cyanide; hydrocyanic acid; ferrocyanides ; thiocyanates; 
total cyanogen; zinc; copper; gold; silver; sulphides; 
and alkalis.—W. (i. M. 

Electrolytic Separations: Manyancse from Iron, Aluminium 
from Iron or Nickel, Zinc from Iron. Holiard ami 
Ilertiaux. Cornptes rend., 1903, 136, [21], 1260— 
1268. 

Manyancse from Iron. —To the solution of the sulphates, 
containing u few drops of free sulphuric acid, add 5 grins, 
of citric acid, 25—5o c.c. of saturated solution of sulphur 
dioxide, and 25 c.c. of ammonia of sp. gr. O' 92, neutralise with 
sulphuric acid, and finally render alkaline with a few c.c. of 
ammonia. Dilute to 300 c.c., keep at 48° C., and electro¬ 
lyse with a current of 1 ampere, using the authors’ 
electrodes. When the iron is completely deposited (which 
will be before the manganeie peroxide begins to show on 
the anode), remove and wash the cathode, dissolve off the 
iron by sulphnrie acid without access of air, and determine 
by permanganate. Replace the cathode (or meanwhile 
substitute it by another), raise the temperature to 
90°—95° C., and after some hours the manganese is com- ! 
pletely deposited. If the bath be not alkaline, make it so 
with ammonia, interrupt, remove the cathode, and allow the 
hath and anode to stand half an hour. Wash the anode 
with boiling water, and place in a narrow stoppered tube. 
Filter the liquid through asbestos, wash with boiling water, 
and place the asbestos, with any adhering peroxide, in the 
tube. Add 50 c.c. of hydrochloric acid (sp. gr. 1 •035), 

5 c.c. of 60 per cent, potassium iodide solution, water to 
cover the electrode, and 5 c.c. of carbon bisulphide j 
stopper the tubw r< $h&he well, and allow to stand half an 
hour. Titrate with thiosulphate. 

Aluminium from Iron .—The preparation of the solution, 
and the electrolytic deposition of the iron, ure similar to 


j the case of manganese and iron. The sulphurous acid 
prevents, on the one haod, the precipitation of alumina, 
| which might carry down iron mechanically, and, on the 
I other, the precipitation of basic salts of iron. 

Zinc from Iron.— To the solution of the sulphates add 
I 23—50 c.c. of sulphurous acid, nearly neutralise with sodium 
i hydroxide, add 15 c.c. of 20 per cent, potassium cyanide 
solutiou, then 50 c.c. of sodium hydroxide solution of 
sp. gr. l-ll : dilute to 300 c.c., electrolyse cold with a 
current of 1 ampere. The zinc alone deposits (sometimes 
contaminated with 2 — 3 mgrms. ot iron, which can be 
titrated with permanganate).—T. I). 

Carlton Mono.nde in Mine Gas; Determination of -. 

A. Fillunger. Oesterr. Zeits. llerg- u. Hutteuw., 1903, 

51, 216; Cbem.-Zeit., 1903,27, ['ll], Kep. l26 - 

Tiie following simple method has been devised by 
Molterski and XmviekiA measured quantity of the gas, 
previously freed from carbon dioxide, is passed over iodine 
pentoxide heated to 120°—150° C. The carbon monoxide 
j is oxidised to dioxide and iodine liberated (L<> 4 + SCO *= 

I 5COj + f..). whilst the hydrocarbons in the mixture are 
I r.ot affected. The carbon dioxide formed is received in 
standard barium hydroxide solution and determined by 
titration, whilst the residual gas may be ignited over 
red-hot copper oxide for the determination of the hydro¬ 
carbons. In a series of experimental determinations made 
by the author, the errors from the theoretical amounts of 
carbon monoxide were 0MI1 to 0*1 per cent.—C. A. M. 

ORGANIC- QUA LIT A Tl VE. 

Pressed Yeast; Detection of Bottom-fermentation Beer 

Yeast in -. T. Lindner Zeits. Spiritusind., 1903, 

26, F22], 229. 

lx 1891, the author proposed to test top-fermentation 
pressed yeasts from grain mashes for the presence of 
bottom-fermentation beer yeast, by a purely biological 
examination, based on the flocculent appearance of beer 
yeast when suspended in water and on the behaviour of the 
various colonies, isolated on a gelatin plate, as regards 
fermentation, spore formation, and germination. The 
process of Han, depending on the complete fermentation of 
rallinose (melitriose) by bottom-fermentation yeasts, whilst 
top-fermentation yeasts only carry the fermentation to the 
formation of melibio, e, appeared however to be so much 
simpler and more definite that it was soon almost generally 
adopted. Recently the absolute validity of Bau’s method 
; has been called into question. 

The author in the course of his experience has met with 
several yeasts which are exceptions to Bau’s rule. 

Most wine yeasts and many wild yeasts of a bottom- 
fermentation type have no fermentative action on melibiosc. 

; The type cau only be determined accurately by fermeu- 
| tation experiments; a yeasty head,, and a loose sediment 
| w hich gives a cloudy suspension in water, also a tendency 
! to form liuear budding chains and ready spore formation, 
characterise the top-fermentation pressed yeasts. Bail’s 
test is not sufficiently general to afford a strict indication 
of type, and the analyst must te able to separate the various 
I constituents of mixed samples and apply biological tests to 
I each of them, utilising Bau’s method as an accessory 
I indication.—J. F. B. 

ORGANIC—QUANTITA TIVE. 

Titanium Trichloride in Volumetric Analysis. K. Kuecht 
and Kva llibbert. Ber., 1903, 36. [8], 1549—1555. 
(See this Journal, 1903, 232.) 

-V stanuauh solution of titanium trichloride may, on 
account of its reducing properties, be used for the volu¬ 
metric estimation of iron in tho ferric condition. Chloric 
acid may be determined by reducing with a known quantity 
of standard titanium trichloride solution and titrating the 
excess with a standard ferric salt solution, the process being 
carried out in a current of carbon dioxide. 

Azo compounds are quantitatively reduced by titanium 
trichloride. If the dyestuff be soluble in hydrochloric acid, 
a boiling solution is titrated until the colour disappears; 
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bat, if the dyestuff be insoluble, it is boiled with excess of 
titanium trichloride in a current of carbon dioxide and then 
titrated back when cold with a ferric solution. 

_ In acid solution, nitro-compounds are reduced to amines, 
six molecules of titanium trichloride being required for the 
reduction of oue nitro group. As the nitro-compound is, 
as a rule, not sufficiently coloured to act as indicator, 
the indirect method is the most convenient for the 
determination.—J. McC. 

Benzene in llluminatiny (ias ; Delei minntion of - . 

L. M. Dennis and J. ti. O’Neill. J. Amor. Cheiu. Sor., 

11103, 25, [5], 503--5U. 

KkOM the results of their experiments, the authors conclude 
that (1) Alcohol does not completely remote either 
benzene or ethylene from gas mixtures ; (2) the use of an 
ammnuiacul solution of nickel nitrate (4t) grms. of nickel 
nitrate dissolved in 160 c.c. of water and 2 c.e. of nitric 
acid ofsp.gr. 1'44, and the liquid poured slowly, with 
constant stirring, into lot) c.e. of ammonia solution of sp.gr. 
0-908) furnishes a rapid and exact method for the deter¬ 
mination of benzene in mixtures of that substance with air 
atnd ethylene, and in coul-gas. In the analysis of eoul-gas, 
the following order of procedure is recommended :—(1) 
Absorption of carbon dioxide by potassium hydroxide ; (2) 
absorption of benzene by ammoniucu! solution of nickel 
uitrate ; (;)) absorption of “heavy hydrocarbons’’ by 
fuming sulphuric acid; (4) absorption of oxygen by 

alkaline pyrogallol or by phosphorus ; (5) absorption of 
carbon monoxide by cuprous chloride ; and (6) determina¬ 
tion of the methane and hydrogen. 

As the authors have been unable to try this new method 
on any commercial gas mixtures other than the local supply 
of illuminating gas, they invite chemists using the method 
on other gas mixtures to communicate to them, att'oruell 
University, Ithaca, N.V., U.S.A., the results obtained, and 
to call their attention to any difficulties that may arise. 

— A.S. 

Glycerin; Determination of -. A. Buisine. C'omptes 

read., 190.1,136, [ 20 ], 1204—1205. 

Ik the temperature of the mixture of glycerin, potassium 
hydroxide, and potash-lime (this Journal, 1903, 712) be 
raised to 350’ 0„ the final result is represented by ( :( l I rt (), 

+ 4K<>H 2K.Ct) ; , -t- 311. e CI1, + 1I 3 <>, and 1 gnu, of 
glycerin evolves 967 e.c. of gas at N.T.l’. IV.verise 4— ft 
grins, of potassium hydroxide iu a uiorlar, add from a 
dropping bottle 0-2—0-5 grin, of the glycerin to he tested 
(weighing by difference), then 15—20 grins, of powdered 
potash-lime. l’lace the mixture iu a small flask connected 
with the gas-burette, and heat to 350 (’. in a mercury hath 
till the evolution of gas ceases (about an hour).—-J. T. 1). 

Tannin; Absorption of -, by Filter Paper. F. A. 

Bloekey. Collegium, 1903, 2, [52], 76--bo. (Compare 

this Journal, 1902, lino.) 

In view of the rule now adopted by the Intenutional Asso¬ 
ciation of Leather Trades Chemists, viz., that in the 
analysis of those tanning materials which do not give a 
clear solution, a definite correction for the tannin absorbed 
during filtration is to be applied (see this Journal, 1903, 
114), the author has investigated the value of this correc¬ 
tion for a number of different materials. The results show 
that for the same material and same mode of filtration, the 
same correction holds for different samples. Thus, six 
different oakwood extracts filtered through paper 605 
,S. and .8., gave a mean value of ft mgrms. per 50 c.c. of 
standard liquor (3-ft—4-5 grms. per litre), and this value 
may probably he assumed as the correction for all samples 
of oakwood extract. The accompanying tablo shows the 
values of the correction found for different samples of 
various materials and modes of filtration. 

Paper 590 S. and 8. fails to clarify turbid solutions, and 
has a very limited use, whilst some batches of 590 S. and 
S. used iu conjunction with kaolin were found to yield 
soluble matter, and any such should be discarded when 
found. As a general result papers 605 alone, 590 with 
kaolin and 311 with kaolin, may ail be employed for most of , 
the usual tanning materials, and the above figures indicate 


that a correction of ft mgrms. per 50 e.c., which should be. 
added to the residue of “ total soluble matter 1 ' (found by 
filtering 150 c.o., and then evaporating the next 60 o.c.) 



} OorrootiOU In 

Filter Paper. | Tanning Material. Mgixna. for SO o.c. 

j of Liquor. 


Schleicher and flclMU's, 603 Oakwood extract. VO. .Vil, 5‘5, 8’3, 

4*5. 4'5. 

.. „ Sumach.. V5, 3'7,6*1. 

,. ., t'hc.tnut extract. .Vii.f5.3-J. 

.. .. .. Oak-tairk. 7*1. 

-. .. ,. Mimosa hark. 

.. Mimosa extract.. irt. 

8. A S.’s, ,vm. Various. 1*0 (uvemjre). 

8. A S.\. .Mto - kaolin . .VII (accruin'!. 

lA.O.A.c met hod ; Hits 
^ Journal, Haiti, l.Kll. 

S. & s.’s. mu i kaolin. Solid quebracho t-s.li-f. 

extinct. 

DrevcrholT s, 311 i kaolin . , Oakumsl extinct.. VS..T1I. 

• ■ .. .. .. t'la'st nut ex tract. r,*ll. 

.. ., ,, ..I Sumach. fit. 


would give results very near the truth. For hemlock and 
quebracho extracts and certain other materials containing a 
large percentage of finely-divided insoluble matter, where 
paper 605 with kaolin is required, tv correction of 8 mgrms. 
per 50 e.c. would lie necessary. Drevethoff’s paper 311, 
whilst much cheaper than the others, gives generally the 
best results. These results arc published as a contribution 
towards establishing recognised average values.—li. 1,. J. 

Glucose; Determination of -. K. (Juiletnan. l’roc. of 

19th Annual Conv. of Assoc. Offic. Agric. Cheiu., 1902. 

I'.S, Dept, of Agriculture, 1903. Bulletin, [73], 65—69. 
Tnn provisional official method for the determination of 
commercial glucose in presence of cane sugar, by 
subtracting the Clerget value for the cane sugar from the 
direct polarisation and employing a factor, can only give 
correct results by aeoident, because the fuctor employed 
depends on the polarisation value of the particular sample 
of glucose with which the mixture was made. In America 
the term commercial “ glucose ” is only applied to the 
syrupy products ; these contain from 40 to .55 per cent, of 
reducing substance on the total solids. The solid products 
are termed “ grape sugar" aud contain 80--92 per cent, of 
reducing substance on the dry solids. The ratio of reducing 
to non-reducing substances depends ou the point at which 
conversion bus been arrested, and no two batches are quite 
identical. The author shows that when the polarisation 
method alone is employed, mixtures of “ grape sugar,’’ cane 
sugar, and invert sugar may be prepared which will show 
an error for the “ grape sugar ” up to 100 per cent. The 
following method of analysis is put forward: —(1) In 
mixtures free from invert sugar, determine the total directly 
reducing sugars — a j determine cane sugar by reduction 
after inversion st 67’ C. == b (or by Clerget’s method, 
calculating reducing power = 5) ; invert with malt aud 
determine total reducing sugars =■ c (as iiffdetermioation of 
starch). Then e — (a -v- b) x 0'932 ~ d\ d =* non-re¬ 
ducing substance from either “ glucose ” or “ grape sugar ” ; 
« + </=■ either “ glucose’’ or “ grape sugar,” the composi¬ 
tion of the latter also being indicated by the ratio a : d. (2) 
If invert sugar be present it must be determined by double 
polarisation, at 20’ C. and at 67’ C. — i. Then a — i — A 
reducing substance from “glucose" or “grape sugar”) 
<■ — (« + ft + i) x 0-932 =* d\ A + d ~ glucoao or grape 
sugar. The error due to the use of the factor 0-932 is very 
small, averaging about 1 per cent, arid never more than 
3 per cent, of the glucose present. If the mixture contain 
starch it must be separated liy cold filtration j starch in 
solution will be determined as pjrt of the non-reducing 
substance.—J. K. li. 

Diastatir Activity; Method for Determination of —. 

A l’oliak. Zeits. Spiritusiud., 1903, 28, [23], 241—243. 
A solution of the diastatic substance is prepared at a 
concentration, ns near us po-ssihle, of 2 per cent, of dis¬ 
solved solids. A 3 per cent, starch paste is then made by 
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dissolving 9 grms. of best arrowroot, with all the precau¬ 
tions necessary for obtaining an absolutely uniform paste, 
in about 250 c.c. of boiling water. After heating at the 
boiling point for half an hoar, the paste is cooled and the 
volume is made up to 800 c.c. A preliminary experiment 
is first made by withdrawing exactly 50 c.c. of the starch 
paste, heating it iu a flask to 09'—4o° C., adding 10 c.c. of 
the 2 per cent, diastatic solution and digesting it in a water 
bath at an internal temperature of exactly 37'G" C. The 
progress of saccharification is closely watched and any 
abnormalities are noted, the iodine reaction is tested from 
time to time, and the number of minutes from the start to 
the time when the iodine reaction of the products becomes 
pure brown, is observed. For each minute of this period 
1 c.c. of the 2 per cent, solution of malt extract is taken 
for the determinat ion proper. This determination is made 
with the remaining 250 c.c. of starch paste ill the flask ot 
800 c.c. capacity. The contents of the flask are brought 
to a temperature of 39’—40° C„ the determined number 
of e.e. ot diastatic solution are added and the saccharification 
is carried out for 30 minutes at exactly 37'6“ The 
reaction is then stopped by the addition of 3 c.c. of a 
10 per cent, solution of caustic potash, and after cooling, 
the contents of the flask are made up to 3ud c.c. The 
cupric reducing sugars [as maltose] in this solution are 
then determined voiumetrically by adding it from a burette 
to 50 e.c. of boiling Fehling’s solution. A correction must 
of course be made for the cupric reducing sugars, deter¬ 
mined in the same manner, already existing in the diastatic 
solution em| loved. When the diastatic power of malthas 
to he determined, 25 grms. of the finely-ground sample are 
mashed with 250 c.c. of water at 40"' C. for half an hour, 
the wort is filtered clear and diluted in the ratio of 1:5 for 
the preliminary test. The main advantage of this method 
lies in the fact that, owing to the preliminary test, the 
proportion of diastase to starch in the determination 
proper is always approximately constant, and the quantity 
of reducing sugar in the resulting product is also nearly 
constant.—J. F. B. 

Gluten Foods ; Determination of Fat and Acidity in -. 

K. (iudeinau. 1’rnc. of 19th Annual t”onv. of Asmic. 

Ortie. Agrir. Chem., 1902. U.S. Dept, of Agriculture. 

1903. Bulletin, [73], 42—47. 

Tine s'ar.h nnd glucose factories of the United States 
consume about 3 per cent, of the total eutput of maize, and 
obtain about 15 lb. per bud.el in the form of cattle food-, 
rig., maize oil-cake from the “germs” and gluten food. 
Gluten food consists of the maize bran mixed with the 
gluten meal from which the starch has heel) separated by 
sedimentation! these are mixed in the wet state, pressed, 
and dried down with the concentrated steep waters (origi¬ 
nally containing sulphurous acii) to a content of about 
12 per cent, of moisture. The standard official methods 
for the determination of the water, ash, fibre, and nitrogen 
in these foods give satisfactory results, but the method for 
the determination of fat is open to criticism. According to 
this method, it i^ directed that the fat extraction be per¬ 
formed on a sample of food dried as in the determination of 
moisture, i.e., by prolonged heating in a current of hydrogeu 
or under vacuum, which treatment produces a profound 
modification of tbe material. Accurate results can only bo 
obtained by extracting the material either without drying or 
after drying over sulphuric acid. For ths determination of 
the acidity of tbe food, loo grms. are digested with agitation 
with a litre of water for 1 hour, the liquid is then poured 
through a double filter paper, the first 100 c.e. are rejected, 
and 200 c.c. = 20 grms. of material are titrated with normal 
alkali. The results vary largely according to the indicator 
used) phenolphthaleln gives very high results (owing to 
the acidity of the proteids), and the author prefers to 
employ rostlic acid, which gives somewhat higher numbers 
than litmus. Fermentation of the food before drying does 
not increase the acidity.—J. F. B. 

Clove Oil i Determination of Eugenol in -. K. C. 

Spnrge.* r I’hartu. J., 1903, 70, [1718], 757—758. 

As the result of a comparative examination of the various 
methods proposed for estimating eugenol in clove oil, the 


author concludes that none of the methods give strictly 
accurate results. Clove oil contains a considerable amount 
of esters of eugenol (7 to 17 per cent., calculated as 
acetate), and this should be taken into consideration in 
' determining the percentage of eugenol. 

Thoms’ method (this Journal, 1893, 184) is inaccurate,, 
and only partially determines the eugenol as ester. 
Umney’s method is more accurate, but gives high results, 
owing to the presence of esters, since it determines the total 
eugenol. 

Free eugenol can be determined within 1 per cent, by 
Verley and Balling's method (this Journal, 1901, 1250). 

To value a clove oil, cither Verley and Boiling's method, 
together with a determination of the eugenol by saponifi¬ 
cation, or Umney’s method, less a saponification correction, 
should be used. The former method is probably more 
accurate, but the author considers that the simpler method 
of Utuney, uucorrccted, together with a specific gravity 
determination, would be sufficiently accurate for a pharma- 
copu'ia test.—T. F. II. 

Civet. E. J. I’arry. Chem. and Druggist, 1903, 62, 
[1218],871. 

It is stated that the chief adulterants in commercial civet 
can he detected by the following process:—5 grms. of the 
sample are mixed with a small quantity of kicselgnhr or 
other suitable diluent, and exhausted with acetone. The 
residue is extracted with petroleum spirit, which will dis¬ 
solve any petroleum jelly present, and is then dried and 
weighed. The residue should not weigh more than the 
amount of kieselguhr used pit's 5 per eent. of the weight of 
the samplci pure civil, when exhausted with acetone, 
leaves a residue of from 3 to 5 per cent. 

In 22 out of 38 samples examined by the author, the 
residue amounted to Irmn 18 to 26 per cent., and a large 
proportion of it was soluble in water. The solution did not 
reduce Fehling’s solution, hut did alter inversion with 
hydrochloric acid. 

The author also isolated the characteristic fatty acius of 
cocoa-nut oil from the saponification (with alcoholic potash) 
products of a simple ot commercial civet. (See also this. 
Journal, 1902, 1347, 1553; 1903, 571.)—A. S. 

iXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Cesium-Ammonium and Rubidium-Ammonium ; Preparation 

and Properties of ——. H. Moissau. Comptes rend., 

1903, 136, [20], U77—H79. 

I'uksk substances are prepared by the direct action of 
liquid ammonia on the metal. The manipulation in the 
case of rcsiur.i is difitcult, as tbe metal ignites iu contact 
with air, and the whole operation must be conducted in dry 
carlmn dioxide or hydrogen. The cesium compound is 
readily formed, even ammonia gas at 40" C. attacking the 
metal, while the reaction when the mixture is cooled by 
acetone and carbon dioxide is very rapid. Cesium- 
ammonium is a crystalline solid of the colour of German 
' silver. It takes fire and burns brilliantly when it conies 
into contact with air. it dissolves readily iu liquid ammonia, 
forming a blue liquid with golden reflexion. When this 
liquid is heated, or brought into a vacuous space, complete 
dissociation occurs, ami metallic ctesium is deposited in 
minute shining crystals. Rubidium is not attacked by 
ammonia at - 75 C., but rapid action occurs at a few 
degrees higher. Ammonia gas at atmospheric pressure 
attacks the metal at and below - 3“ C. Rubidium 
ammonium also dissolves readily in liquid ammonia, and the 
dissociation leaves the metal partly in minute shining 
prisms, partly as a silver-white solid. The two compounds 
follow the general formula The author has utilised 

their ammoniucal solutions in preparing the carbides and 
acetvhdes of the metals.—J. T. 1). 

Light; Chemical Action of -. G. Ciumician and 

I*. Silber. Ber., 19U3, 36, [8], 1575—1583. 

Ix continuation of their previous work (see this Journal, 
1901, 844 and 943; 1902, 876 and 1477 ; 1903,80) the 
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authors give the following results of experiments on the 
action of light on various compounds. 

Benzaldehyde alone undergoes polymerisation to a sub. 
stance which separates from a mixture of benzene and 
light petroleum as a white powder, having the composition 
(C-H 6 0),. In benzyl alcohol solution, benzaldcliyde yields 
hydrobenzoin and isohydrobenzoln, while, in the same 
solvent, beuzophenone gives mainly benzopinacone, together 
with hydrobenzoin, isohydrobenzoin, and a crystalline 
compound melting at 168° C. and having the probable 
constitution, OH.C(C 6 H.,) ! ..CH(C,H t ).()H. Benzoplie- 
none remains unchanged in presence of formic acid, 
whilst its solution in eymene gradually deposits beuzopina- 
cone. Beiizophenonc and benzaldehyde yield a compound 
melting at 230“—237“ 0. and having the composition 
Benz.il dissolved in alcohol yields mainly 
resinous bodies, which are accompanied by small quantities 
of benzaldehyde anil ethyl benzoate and by somewhat 
larger proportions of benzoin. A solution of lien/.il in 
paraldehyde deposits first of nil bcnzyllicnzoin, which 
redissolves, the liquid later yielding benzoin and desoxv- 
benzoin. An alcoholic solution of opianic acid yields the 
pseudo-ester of the acid, the action of light accelerating the 
esterilieatiou. A solution of alloxan in ethyl alcohol gives 
aldehyde and alloxantin ; this transformation accords well 
with the view tlmt the last-named substance is a pinacone 
of alloxan of the constitution— 

CO : (Nil.CO),, : C(OIl).C(OlI) : (CONI!). : CO. 


Soofcg. 

Paten rs, Designs, and Tuaok Marks. Twentieth 
Report of the Comptroller-Oeueral. 177. Price 3d. 
This report deals with the work of the Patent Office during 
the year 1902. The number of applications for patents 
and for registration of designs and trade marks In 1908, as 
compared with the two preceding years, is shown by tho 
following table:— 


1902. 


No. 


— 

moo. 

1001. 

Tut unis — 

No. 

No. 

Applications. 

23,022 

20,777 

Specification* 


Provisional. 

m.no 

13.0H3 

20,310 

Complete..... 

13,.783 

Scaled. 

13,170 

10,(012 

Designs- 

Applications. 

HUMS 

lo.m 

Itwistcred. 

10,21*2 

10,217 

Trade Marks- 

Applic.at ions. 

7.937 

8,775 




The report also contains a 

statemen 

on the 


22,009 

U.K77 

13.70* 

17.825 

17,100 

8,899 

3,40* 


principal 

enactments in torcign countries and British possessions 
during 1901, which cither introduced legislation in regard 
to patents, trade marks, Ac., or modified existiog laws. 


An aqueous solution of acetone in a loosely-stoppered 
flask yields formic and acetic acids, whilst in a sealed tube, 
acetic acid and methane are formed, according to the 
equation— 

ciij.co.cii, + h,o - err,. coon + ch,. 

—T. II. P. 

Chromic Chloride: Action of Liquefied Ammonia on —. 
W. 1!. Bang and C. M. Carson. I’roc. Client. Soc., 19, 
[207 J, 1*7. 

WnKN liquefied ammonia acts on violet chromic chloride, 
a salmon-coloured powder is produced, from which water 
extracts two distinct compounds, which arc easily erystal- 
lisable in vacuo and correspond in composition with the 
formula; ('r,CI 6 , 12NH„ 211,0, and Cr,C! t , lON'ff,. The 
former substance is yellow, whilst the latter has the colour 
of cobalt nitrate. The salmon-coloured powder, when kept 
at 15“ C., yields both yellow and red crystals, hut if heated to 
110° it gives the roil substance only. These compounds are 
completely decomposed at 180 ' C. 

Ketones ; Acetylenic -. New Method of Synthesis of 

Pyrazoles. C. Motireu and M. Brnehiu. Comptes rend., 
1903, 130, [91], 1202—1265. 

The ketones of formula R.C: C.CO.IP, formed by the 
reaction of acid chlorides or anhydrides on the sodium 
derivatives of the acetylene hydrocarbons R.C • ONa, 
react with hydrazines in the same manner as the 0-diketones, 
forming pyrazoles. This method of synthesis allows the 
constitution of the pyrazoles so formed to be determined. 

—.1. T. 1). 

i-Manmse ; Crystallised -. C. Neubergand P. Mayer. 

Zeits. physiol. Chem., 37 545—547. Chem.Centr., 1903, 
1, [22], 1217. 

The sugar obtained by E. Fischer (this Journal, 1890, 527) 
as a syrup by the reduction of the lactone of t-mannonic 
acid, the authors have now obtained in a crystalline form by 
the decomposition of equal parts of d- and f-mnnnosephenyi- 
hydrazone by means of formaldehyde. Like the crystallised 
(i-mannose obtained by A. van Ekcnstein, it melts at 
139°—133° C. (corrected) ; it is nut a racemic compound. 
The crystallised d- and i-mannosc both have a perfectly 
pure sweet taste, and this fact confirms the view that the 
bitter taste of ordinary mannose is due to traces of 
decomposition products.—A. 8. 


Annual Statement or the Taxor or the United 
KiNUIIOM WITH FoIIKIUN CoUNTltlKS \N1> llltlTISIK 
Possessions, 1902. Yol. 11. ((Id. 1,017.) Price 5.x. 

This ii the second volume of the Annual Statement of 
Trade, the first volume having been noticed on page 380 ok 
the Hoard of Trade Journal for the 21st May. This 
volume contains statements of the tradu of the United 
Kingdom with each foreign country and British possession 
during thu years 1898 — 1902, and of tho imports and 
I exports at each British port during the same period, as well 
! as accounts of transhipment, warehousing, and goods 
passing in transit. 

Les Industries CniMiqi ks kt I’iiaum xcriiTiqrrs. Par 
A Mint Haller, Professcur it la Faeulto des Sciences 
de Paris, &c. Librairic < iauthier-Villars, Quai des 
Grands-Augustins 55, Paris. 1903. Price 20 fr. 

This is a report on tho Chemical ami Pharmaceutical 
Industries, as represented in the Paris Industrial Exhibi¬ 
tion of 1889—1900. It occupies two large 8vo. volumes, 
Vol. I. containing 402 pages of subject-matter, and V ol. II. 
Ill pages, exclusive of the tables of contents. Tho two 
volumes are illustrated with 109 engravings. The following 
subjects are those represented in the Exhibition which here 
receive descriptive treatment and iilustration:— Chau. I. 

I The Chemical Industries (Inorganic Chemicals) represented, 

; are those of France, Germany, Austria, Belgium, United 
States, Great Britain, Greece, Hungary, Italy, Japan, The 
Netherlands, ltouraania, Russia, Sweden. II. Products of 
the Organic and Pharmaceutical Chemical Industry. 111. 
Artificial Dyestuffs and Primary Substances serving as raw 
Material. Dyewood Extracts. (Fiance, Germany, Great 
Britain, Italy, Nicaragua, Russiu.) IV. Products of the 
Distillation of Wood, of the Resins, of Coal, and of 
Mineral Oils. V. Natural and Artificial Perfumes. VI. 
Colours or Mineral Pigments, Lakes, Varnishes, Pigment- 
Colours, Inks, Blacking, &c. VII. Soaps, Stearines, Vege- 
| table and Animal Oils, Waxes, &e. VIII. Glues snd 
i Gelatins. IX. Artificial Silk. X. The Colonies. 

| 

Practical Taknino. A Handbook of Modern Processes, 
Receipts, and Suggestions for the Treatment of Hides, 
j Skins, and Pelts of every description. By Louis A. 
F lrhmino, American Tanner. Henry Carey Baird & Co., 
81, Walnut Street, Philadelphia, U.S. America. 1903. 
Price 25*. Crosby Lockwood and Son, 7, Stationers’ 
Hall Court, Ludgate Hill, London. 

8vo volume, containing preface, table of contents, 439 
1 puges of subject-matter, and the alphabetical index. The 
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following subjects are treated of in this volumeI. Sheep- 
skms. II. Manufacture of Chrome-tunned Sheep Leather. 
HI. Alum, Oil, and Napa Processes (Sheep-skins). IV. 
Wool Skins. Tho Tanning of Sbearliugs, &c. V. Sheep, 
skins. Hark, Extract, and Chamois Tanning. VI. Goat¬ 
skins. Preparing forTanniug. VII. Chrome-tanning of 
Goat - skins. VIII. Finishing of Chrome-tanned Goat- 
•kins into Coloured and Black, Glazed and Dull Leather. 

IX. Dougola and India-tunned Goat- and Sheep - skins. 

X. Patented Processes of 'running and Tawing. XI. Deer¬ 
skins. XII. Patented Methods of Depilating. XIII. Pa¬ 
tented Processes of Bating. XIV. Manufacture of Calf- 
Man Leather. XV. Calf-skins and Chrome Processes. 

XVI. Calf-skins. Vegetable and Combination Tanned. 

XVII. Calf-skins Tanned for Glovo and Mitten Purposes. 
XVIII. Tanning Furs and Hair .Skins. XIX. Kangaroo 
Leather. XX, Bleaching Leather. XXL Preparing Heavy 
Skins for Tanning. XXII. Side Leathers for Shoes, and 
Methods of Tanning them. XXIII. Colouring, Fat-lujuor- 
ing, and Finishing of Hemlock, Gamhier, Palmetto, 
Quebracho, and Combination-tanned Sides into Shoe 
Leather. XXIV. Horse - hides and Colt - skins. XXV. 
Harness, Line, Strap, Belt, Bag, Case, Lace and Russet 
Leather. XXVI. Miscellaneous. 

Determination on Raiuci.es in Cabhon Comuouniis. 
Hy Dr. II. Meyer. Translated liy .1. Bishop Tingle, 
I’h.B* 2nd Edition. John Wiley and Sons, New York. 
1908. 1 dol. (4.». ChI.) Chapman and Hail, Ltd., London. 
Sm,u 1 , Hvo volume, containing !■!(> pages and indexes. 
Methods are given for the determination of alkyls, carbonyl, 
anil nitroso- and methylene groups, Sc. 


(3*. ltf.) at Riga, and 1'60 rblg. (3«. 5 d.) at Odessa. 
This decrease was due to the erection of a new factory in 
1902, which used tho electrolytic method. ■ 

The trade in chemical products for manufacturing 
purposes shows a considerable increase in respect of 
indigo and oxalic acid. Tho supply of the latter has 
almost doubled during the last two years, and now amounts 
to from 8,000 to 3,500 pouds (48 to 56 tons) per month. 

Competition and cheap varieties of foreign tannin have 
reduced the price of this product from 35 to 88 rbls. 
(74s. to 76s.) to 30 to 31 rbls. (03s. !</. to (i.'i.v. 5<f.) per 
pond. 

A plant has been recently erected at Kineshma, in the 
Kostroma government, for manufacturing benzol and 
aniline from petroleum. 

Baden •, C'iiem. Industry op-, in 1903. 

Foreign Office Annual Series, No. 2982. 

With the exception of some branches, chemical industry- 
suffered less from tho indifferent slate of trade in general. 
Heavy chemicals left little or no profit. Benzol fell heavily. 
Toluol was saleable only at greatly reduced price. Crude 
carbolic acid, imported mainly from the United Kingdom, 
fell 17 per cent.; crystals, however, neatly 60 per cent. 
Naphthalene was steady throughout. In fine, the chemical 
trade was fair, hut suffered from a falling-oil in the United 
States, which now manufactures increasingly for its own 
consumption. Aniline and alizarin colour factories had a 
good year's business, arol were able to pay the usual large 
dividends. Superphosphate makers complain bitterly of 
Swiss competition ; they say they cannot stand it, and 
demand protection. 


Crafce fcrport. 

I.—GENERAL. 

Russia i Chemical Ixdistuy op -, t.x 1902. 

St. Petersburg Messenger of Trade and Industry ; through 
Bd. of Trade J ., June 4, 1903. 

The characteristic feature of last year was the almost 
total suspension of the import of chemical products and 
the very perceptible decrease in their prices, due to the 
growth of competition itud improvements in manufacture. 
The demand for mineral acids, salts, and alkali has been 
largely supplied by home manufacturers, the import being 
confined to small ports and froutier towns. In addition 
to the works at Warsaw and Moscow, a new plant, with 
modem improvements, was completed at St. Petersburg, 
which caused, during the last year, a reduction of 30 per 
cent. In the price of sulphuric acid und its by-products. 

There has been a marked increase in the amount of 
sulphur and sulphuric pyrites produced, while as regards 
the importation of these articles there has been a con¬ 
siderable falling-off, as a reference to the subjoined table 
will show:— 



i." 


1 mports of Sulphuric 

— 1 — 

Import* of Sulphur. 

Pyrites (containing about 




2 per cent, of copper). 


Pouds. 

Tons. 

Pouds. \ 

Tons. 

11*00 

1,102,000 

17,1*18 

8,317,000 i 

53,034 

1001 

044,000 

15,30* 

*003,000 ! 

00,048 

im 

03,0*10 

1,512 

3,100,000 | 

50,504 


j III.—TAR PRODUCTS, PETROLEUM, Etc. 

Ditv on Aniline Oil Dooms in Spain. 

Gnceta de Madrid, May 19, 1903. 

By Royal Order, dated 25th April, sheet-iron drums in 
which aniline oil is imported are, for the purpose of the 
j assessment of duty, to be included in the weight of the 
merchandise, provided that the weight of the empty drums, 
after deduction of the weight of any exterior packing, does 
not exceed 10 kilos,, and that the sheet iron of which they 
are composed does not exceed 1 mm. ill thickness. 

Casks and drums of sheet iron weighing more thnn 10 
kilos,, and composed of metal exceeding 1 mm. in thickness, 
are to pay duty under No. 58 of the Customs Tariff, at the 
rate of 17 pesetas per 100 kilos. (6.v. 1 Id. per cwt.). 


IV.—COLOURING MATTERS, Etc. 

Inmgo ; Thame or New York in-, duiiino 1902. 

Foreign Office Annual Series, No. 2972. 

In former years the importation of indigo from India 
averaged about 2 , 000,000 lh., representing over 50 per 
cent, of the total importution into the United States, the 
chief ports of entry being New' York und Boston, During 
the year 1902 the importation of this article from India 
at the pott of New York was reduced to very small 
proportions during the first six months, viz., 239,500 lb., 
valued at 30,600/., and ceased entirely after the month 
of June. The came is no doubt the impossibility of 
maintaining competition with the product derived from 
coal-tar, which can he sold profitably at about one-fourth 
of the price of the true vegetable dye. 


The price of sulphur and sulphuric pyrites is gradually 
increasing, while that of nitric and hydrochloric acids has 
dropped from £5 and 80 kopecks (Is. 7 d. and Is. HL/.) to 
65 and 70 kopecks (Is. 4id. and Is. 6d.) per poud 
(36 lb.). The price of chloride of lime decreased from 
3-25 rbls. (4s. 9rf.) in 1901 to 1'40 rbls. (3s.) at St. 
Petersburg, 1‘30 rbls. (2s, 9 id.) at Moscow, 1-45 rbls. 


VII,—ACIDS, ALKALIS, Etc. 

Cyanide Industry; Present Position op the——. 

G. Beilby. Internet. Congress of Appl. Chem., 
Berlin, 1903. Engineer, 1903, 95, [2477], 609. 

The author opened bis paper by referring to the collapse, 
in December last, of the arrangement between the leading 
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European manufacturers of cyanide for regalatiug prices, 
and to the inauguration of a period of fierce competition 
between the producers. After giving some details of the 
newer processes patented for the production of cyanides, 
the author gave the following figures for the present and 
prospective producing capacity of the potassium cyanide 
works in Europe :— 


— 

present 

Prospective. 


1 Tons. 

Tons 

< Germany. 

2..W • 

4,100 

France. 

300 

l.SOO 

<«reat Britain. 

t.SOO 

4,MM 

Total per annum.. 

7,6o(> 

10,700 


Adding 5,000 tons as the aggregate output of Sodium 
cyanide by the countries named, he obtained a total of j 
15,700 tons as the prospective capacity of the European 
cyauide works, while the estimated consumption of cyanide 
made in Europe is not more than 5,500 tons per annum. 

[n view of this unfavourable position of the industry, from 
the producers* point of view, the price of cyanides for some 
ime must necessarily be low, and iu the author’s opinion it 
will he unwise for manufacturers to attempt to raise it above , 
7}jd. or Sd.per lb. In an appendix to his paper Mr. Beilby 
rave figures for the gold production by the cyauide process \ 
n all the leading gold-miniog countries. 

Artificial Calcium Sulphate: U.S. Customs Decision, j 
May 21, 1903. 

Calcium sulphate, specially prepared for water-hardening : 
purposes in the manufacture of beer, was decided to be 
lutiable as a “chemical salt” at 25 per cent . ad valorem 
jnder paragraph 3 of the Tariff Act. The claim of the 
mporter that it was dutiable at 2{ dols. a ton as “ ground 
gypsum ” under paragraph 91, was overruled.—K. \V. M. 


X .—ME TA LL URG Y. 

Ntw South Walks; Minkkvl Puom utiox or 

IN 1902. 


Bd. of Trade J., June 4, 1903. 

The following table, based on returns published in the 
Queensland Government Mining Journal of 14th March, 
shows the value of minerals prod 
luring the year 1902. Figures 
purposes of comparison : — 


5k»ld. 

►liver (concentrates, &e.).... 
►liver (iinruts and matte) .... 
hlver-Jeod, ore, and sulphide 

?cml. 

Jopper. 

>pal.. 

k)ko. 

ron (from scrap). 

Cerosene shale.. 

Pin. 

j<*ad. 

iydraulfc cement. 

)t her tninemlN. 


in New South Wales 

1901 are 

added for 

1901. 

1902. 

£ 

. 

£ 

921,232 

1,080,773 ! 


1,440,179 

50,484 

.. 1 

1,803,979 

.. 

2,178,929 

2,200,59s 

413.802 

308,928 • 

120,000 

140.000 

1U.-J.00’> 

89,605 1 

128,750 

82,273 | 

41.489 

59,717 

77.815 

63,706 

100,501 

47,658 1 

.. 

46.500 

69,910 

77,713 j 

0,006,636 

3,633,615 


Brass FocNnuv Asmts : U.S. Customs Decision'. ! 

May 13, 1903. | 

Brass foundry ashes, which on analysis were found to j, 
Dntnin 10§ per cent, metal, the remuiuder consisting of j 


inert and valueless mutter, were decided by the Board of 
General Appraisers to bo free of duty under paragraph 305 
of the Tariff Act, as “ old brass, &o., fit only for re-ittapufno- 
turc."—B. W. M. 

I’uoschou Tin i U.S. Customs 1) kits ion. 

May 81, 1903. 

I'hosplior tin, which chemical analysis showed to be 
composed of 98-80 per cent, of tin und 117 per cent, of 
phosphorus, was decided to be free of duty as “ tin ” under 
paragraph (183 of the Taritf Act, and not nt 45 per cent, ad 
cii tarrm as a “manufacture of tin" under paragraph 193. 

—u. \\\ m. 

XII.—FATS, OILS, Etc. 

Cotton-Skkh On.j Dicnaturino of — : Austihi.ian 
Customs Uki ision. 

Australian Gazette, April 9, 1903 ; tlirow/h lid. of Trade 
./., May 33. 1903. 

A by-law, issued by the Department of Trade and 
Customs on April 3, provides that the denaturing substances 
which may be used for denaturing cotton-seed oil shall 
be resin cod oil or whale oil iu the proportion of not less 
than 5 per cent, of the quantity of cotton-seed oil to be 
denatured. 

The present Customs lly-lnw is to lie rend with the 
liy-law which was published in the (Ummanwrallh of 
Australia Gazette on December .3, 1901 (see this Journal, 
1902, 200). 

Wax; Caunauiia-. 

Chem. and Druggist, June 0, 1903. 

The exports from lYrnambuco during 1902 amounted to 
2,003 tons, of which the United Kingdom received 314 tons, 
United States 108, and other countries 1,281 tons. Iu 
1901 only 900 tons were exported, of which the United 
Kingdom received 327 tons, and the United States 234 tons. 
From Cearit 129 tons were shipped in 1902, ngainst 108 
tons in 1901, and 109 tons in 1900. 


XIII. A.—PIGMENTS, PAINTS, Etc. 

Minium. Black : U.S. Customs Decision. 

May 14, 1903. 

The Board decided that black, composed of 01-85 per 
cent, of carbon, and 38 • 15 per cent, of ferruginous mineral 
matter, is not dutiable nt 25 per cent, as “ black made from 
bone, ivory, or vegetable substance,” under paragraph 47 of 
the Tariff Act, but at 30 per cent, ad valorem as a “ colour ” 
under paragraph 38.—11. W. M. 

I.tTHoeoNK : U.S. Customs Decision. 

May, 1903. 

The United States Circuit Court of Appeals has decided 
that lithopone white, consisting of 70 per cent, of barytes 
(barium sulphate) and 30 per cent, of zinc sulphide, is 
dutiable at one mid one-fourth cents per pound under 
paragraph 57 of the Tariff Act as “sulphide of zinc 
white,” and not at one cent per pound under the same 
paragraph as “ white paint or pigment containing zinc.’' 
This decision affirms those cf the Board of General 
Appraisers and the United States Circuit Court. 

—II. W. M. 

XIII. C.—INDIA-RUBBER, Etc. 

The Ruiiiiku Inuustuv. 

Times, June 10, 1903. 

Mr. John Ilolt, of Liverpool, whose firm is very largely 
engaged in trading with both West and South West Africa, 
has just received, according to Iteuter’s agent in Liverpool, 
a sample of a rubber-producing herb which has been dia- 
covered in the French Congo, and a sample of the rubber it 
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produced. Unlike other rubber obtained from planta, trees, 
or vines, this rubber grows under ground, and Mr. Holt is 
of opinion that it probably exists in the Knglish West 
African Colonies. The rubber grows just beneath the baric 
or root, and is of a quality which will compare with the 
finest brought from Africa. When the bark is broken, the 
two pieces arc held together by the rubber lining, which is 
of great elasticity. It is described as the root of the plant 
called I.andolphia Tliolloni, Olitandra yracilis, or racincs 
de Gaukelc. There are several sorts in the ( ongo, but the 
Landolphia Tholloni, of which the French (ongo is full, 
gives tho best “ latex." Mr. Holt is sending out the sample 
to his representative in Nigeria, in the hope that the root 
may be found growing there. He expresses tho fear, how¬ 
ever, that certain ordinances which have been promulgated 
in several of the British West African Colonies with the 
object of protecting other rubber plants may operate 
against the utilisation of this new rubber herb even if 
found. 

XVIII. A.—FOODS. 

Prohibition to import Adulterated Food Products 
into United Status op Amehica. 

Bd. of Trade J., June. 11 , 1903. 

A recent Act of the United States Congress (the Agri¬ 
cultural Appropriation Act for 1903-4) confers upon tho 
Secretary of the Treasury,' in co-operation with the 
Secretary of Agriculture, the power to prohibit the impor¬ 
tation into the United States of deleterious or falsely 
labelled consignments of foods, liquors, and drugs. 

When the Secretary of Agriculture has reason to believe 
that articles are being imported which, owing to adultera¬ 
tion, are dangerous to public health, or which are forbidden I 
to be sold,or are restricted in sale in the countries in which 
they are made or from which they are exported, or which 
are falsely labelled in any respect, lie is empowered to 
demand samples for the purpose of analysis, and, in the 
event of it being proved by the analysis that adulteration 
exists, the Secretary of the Treasury may, at the instance 
of the Secretary of Agriculture, refuse to allow the 
delivery of the goods to the consignee. 

The Secretary of Agriculture is also authorised to 
establish standards of purity for nil kinds of food products 
and beverages. 

A copy of the Act may be seen at the Commercial 
Intelligence Brandi of the Board of Trade, 50 , Parliament 
Street, S.W. 


XIX.—PAPER. PASTEBOARD. Etc. 

Wood-Pulp Market; The Swedish. 

Cons. Rep., May 16, 1903. 

Swedish newspapers state that by reason of the unsatis¬ 
factory condition of the wood-pulp market, Swedish and 
Norwegian manufacturers have agreed to diminish their 
production. According to reports, 39,834 tons of paper 
were exported from Gothenburg duriug the year 1902, or 
nearly 64 per cent, of the total export from Sweden, und 
7,497 tons of pasteboard or building paper (nearly 92 per 
oent. of the whole). The quantities of wood-pulp exported 
from Gothenburg were: Chemical, dry, 40,064 tons, or 
nearly 25 per cent.; chemical, moist, 4,753 tons, or more 
than 47 per cent.; mechanical, dry, 22,339 tons, or more 
than 69 per cent.; and moist, 7,604 tons, or more than 
14 per cent, of the total export from Sweden. 


XX.—FINE CHEMICALS, Etc. 

Essence of Jasmine; Concrete -: U.S. Customs 

Decision. 

Mercbandisepf the above description was assessed for 
duty as “ alcoholic perfumery ” at 69 cents per lb. und 45 
per cent, ad valorem under paragraph 2 of the TarifT Act. 
The importers claimed it either to be dutiable at 25 percent. 


ad valorem as an “ essential oil,” under paragraph 3, or free 
of duty as “ oil of jasmine ” under paragraph 626. The 
evidence showed that it was obtained from ordinary jasmine 
pomade, made by the enfleuruge process by extraction with 
alcohol, tho latter being removed by distillation, the residue 
forming the merchandise in question. The Board held that 
the above article was “oil of jasmine,” and that the use of 
alcohol was necessary for its production, and decided it to 
be free of duty as claimed by the importers.—R. W. M. 

Litmus Pacer in Rolls: U.S. Customs Decision. 

May 10, 1903. 

The Board decided that litmus paper was dutiable at 
25 per cent, ad valorem, under paragrapli 412 of the Tariff 
Act, as “paper uot otherwise provided for,” reversiag the 
action of the collector, who had assessed duty at 35 per 
cent, ad valorem, as a “ manufacture of paper,” under 
paragrapli 407.—It. W. M. 

Fruit Essences: U.S. Customs Decision. 

May 20, 1903. 

Certain merchandise invoiced as “Extrait de fruit,” and 
consisting of “ essence de Kirsch ” eonlaining 50 per cent, 
of absolute alcohol by volume, and “ essence de citron ” 
with 07-'- per cent, of alcohol, were decided to be dutiable 
at 2 dols. per pound as “ fruit essences ” under paragraph 21 
of tile Tariff Act of 1897. The claims of the importers 
that they were dutiable as “ distilled spirits or spirituous 
beverages” at 2"45 dols, per gallon or ns fruit juices were 
overruled.—R. W. M. 


XXII.—EXPLOSIVES, MATCHES, Etc. 
Yellow Phosphorus in Match Manufacture. 
Chcm. Trade J., 32, [339], 572. 

The German Reichstag has passed a Bill forbidding the 
use of white or yellow phosphorus in match-making. The 
Secretary of the Interior, speaking in favour of tho Bill, 
j said • bat phosphorus not only caused necrosis three or four 
years after a workman had left a match factory, but that 
the disease thus contracted was hereditary, so that whole 
families were affected. So subtle ivere the effects that the 
bones ivere fractured without the person being even aware 
of the fracture at first. (See this Journal, 1903, 600.) 


patent list* 

N.B.—In these lists, [A.) means "Application for Patent,” and 
[C.S.]," Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of tho Official Journals 
In which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


L— PLANT, APPARATUS. AND MACHINERY. 
[A.] 12,459. Tabrett and Lewin. Evaporators.* June 2. 

„ 12,559. King. Separation and grading of bodies 

organic and inorganic. June 3. 

» 12,580. Calmant. Apparatus for concentration and 

rapid extraction of liquids by evaporation. 
June 3. 
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[.v.] 12.070. Thilo. Containers for chloretliyl ami other : 
volatile liquids. June 9. 

„ 1 2,984. Sluuu*. Apparatus for continuous distil¬ 

lation, and steam superheating apparatus therefor. 
.June 9. 

[C.S.] 16,7*23 (1902). Western. Collection ami treatment 
of certain fumes. June 17. 

„ 2702 (190:i). Hall. Crushing and pulverising 

machines. June 1»>. 

II.—FUEL. GAS, AND LIGHT. 

[AA 12,477. MariVhal and Bsrricro. Gas producer.* 
June 2. 

,, I2,50G. Soc. Franc. Constructions Mecauhjues 

(amiens Ktablissements Cail). Cias producers. 
(French Appl., .Inly 11, 1902.)* June 2. 

12,:>28. Milne. Treatment of peat immediately 
prior to eompressing.* June 2. 

12.H23. Wollhuver and Sjogren. Furnaces. June S. 

12,848. 11 irk heck (Cullum). Mantles fur incan¬ 
descent burners, dune 8. 

12 , 955 . Carolan (Gen. Kleetrie Co.). Fluorescent 
screens. June 9. 

12,976. l.eistuer. Furnaces. dune 9. 

13,011. Mel'hven and Curie. Manufacture of hydro¬ 
carbon gas. Juue 10. 

13,031. Gerard. Electrode* for nrc lamps. .Tunc 10. 
13,047. lleavan. Treatment of coke. June lo. 
13,202. det'sen (lliorth). Revivifying gas purifier 
waste.* .Tune 12. 

13,232 das. Apparatus for the purification of gas. 

dune 12. 

13,235. Hartley and Hartley. Treatment of fire¬ 
wood with resin, &c. June 12. 

[C.S.] 13,11 1 (1902). l.eistuer. Furnaces. June 17. 

11,057 ( 1902 ). Johnson (Cie. Franc. Acetylene 
' dissous). Apparatus for use in the production 

and supply of explosive gas. June 17. 

14,771 (1902). Thwaite. Hough cleaning of blast¬ 
furnace gases. June 17. 

15,043 (1902). Stratton. Furnaces. June 10. 

16,175 (1902). Illoxam (Treat). Kegenerativo 
furnaces. June 10. 

16,207 (1902). Johnson (Verein Chern. Fabr. 
Mannheim). Furnaces for roasting, calcining, 

& c. June 17. 

16,668 (1902). Clapham. Condensing apparatus 
for use in gas manufacture. June 17. 

23,511 (1902). Bartlett and Thomas. Water¬ 
proof artificial fuel. June 10. 

3626 (1903). De Marc. Liquid combustible for 
explosion motors. June 17. 

6060 (1903). Blonde!. F.lectrodes for electric arc 
lamps. June lo. 

6061 (1903). Blonde). Electrodes for electric arc 
lamps. June 10 . 

6142 (1903). Baughan. Acetylene generator. 
June 10. 

„ 6387 (1903). Kratochvil. Cleansing waste and ; 

other gases. June 10. '■ 

6845 (1903). Schwartz. Incandescent gaa mantles, j 
June 17. 1 


CCS.] 8166 (1903). Carpenter and Somerville. Obtain¬ 
ing oyanogeu compounds from gin. June 17. 

9087 (1903). Wolters. Coking ovens. June 17. 

,, 9101 (1903). Wilke. Coking ovens, dune 17. 

„ 9504 (1903). Lindcuuinn (Korting). Gas pro* 

dueers. dune 17. 


HI.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 12.518. Huddou (Edson). Evaporating apparatus 
for separating naphtha, &c. from oil or other 
liquid.* June 2. 

,, 12,696. < Ippenheimer and Kent, Elimination of 

water from tar, and recovery of the volatile 
products, dune 5. 

„ 13.185. von Wirkncr. Manufacture of pitch.* 

dune 12. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 12,681. Johnson (lladische Anllin und Soda 
Eahrik). Manufacture of soluble compounds or 
suits of basic colouring matters, dune 5. 

„ 12,879. Ellis (Cliem. Werkevonu.Sondoz). Manu¬ 

facture of blue sulphur dyes. Jane 8. 

„ 13,1135. Irnrny (Soc. Chern. Industry in Basic). 

Manufacture of a black sulphurised dyestuff. 
June 10 . 

„ 13,192. Newton (Bayer). Manufacture of new dyc- 

stulTs of the tripheuylmetliune scries, dune 12. 

[C.S.] 16,823 (1902). Kan-ford (Cussellii). Manufac¬ 
ture of new aromatic eompounds and of colour¬ 
ing matters therefrom. June 17. 

16,897 (1902). 1 inray (Mei-tor, Lucius und 
Briining). Sulphurised dyestulfs for printing 
fabrics. June 1‘). 

16.931 (1902). Johnson (Kullo). Manufacture of 
green dyes containing sulphur, dune 10. 

16.932 (1902). Johnson (Kalle). Manufacture of 
sulphurdyes for dyeiug cotton directly, dime 17. 

7025 (1903). Imray (Soc. ( hem. Industry in 
Basle). Manufacture of condensation products 
from nitroso-oxy compounds or quinimc clilori- 
niidcs and aromatic amines, of leuco-indophcnols 
therefrom, and of sulphurised dyestuffs derived 
from the said condensation products and lettoo- 
indophenols. June 17. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 12,632. Byrne. Apparatus suitable for performing 
cleansing and analogous operations on textile 
fabrics, for decocting organic substances, &c. 
June 4. 

„ 12,854. Finegan. Machine for scouring and dye¬ 

ing skeins. June 8. 

„ 12,919. Wood. Gig mills, or machines for raising, 

dressing, and finishing textile fabrics. June 9. 

„ 13,116. Imray (Meister, Lucius und Briining), 

Printing fabrics with indigo. June 11. 
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[C.8.] 13,982 (1902). Lang Bridge, Ltd., and Wood. , 
Apparatus to be used in connection with the 
mercerisation of cotton and other yarns. June 10. 

„ 14,149 (1902). Crochet. Treatment of textile 

vegetable fabrics. June 10. 

„ 15,537 (1902). Cock and Cock._ Pressing, dyeing, 

and washing cotton. June 17. 

u 15,638 (1902). Callender. See under XIX. 

„ 16,372 (1902). Grimshnw. Fireproofing of textile 

fabrics. June 10. t 

„ 16.438 (1902). Calico Printers’ Association and 

XutUll. Colour effects on woven fabrics by 
embossing and printing. J uni! 10. I 

„ 17,174 (1902). Printing Arts Co., Itlaek, and I 

Mowbray. Multi-colour printing machines for 
calico. Sir. June 17. 

„ 22,673 (1902). Carter. Producing moire effects 

on fabrics. June 17. 

„ 770 (1903). Ter Weele. Machines for sizing 

yarns, &c. June 17. 

„ 7562 (1903). Wild. Apparatus for oxidising dyed 

textile material. June 17. 

„ 7872 (,1903). Jackson and Hunt. Machines for 

variously treating fabrics in the open state. 
June 17. 

8201 (1903). Itarbuy. Machines for producing 
chinf effects on yarn. (Int. Apph, July 22, 
1902.) June 10. 

,, 8399 (1903). llulse and Co. Adams and Wall- 

work. Apparatus for printing textile fabrics, 
linoleum, &c. June 17. 

VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

resi 7836 (1902). Schulthess. Process for colouring 
L ' building materials, such as lime, mortar, bricks, 

and artificial stone. June 10. 

5211 (1903). Dreher. Process for dy eing skins or 
partly prepared leather. June 17. 


VII.—ACIDS, ALKALIS, SALTS, Etc. 

TA I 12,773. Johnson (Kallo and Co.). Manufacture of 

L ' colloidal bismuth oxide. June 6. 

12,779- Castner-Kellner Alkali Co. and Haddock. 

” Manufacture of alkali metal. June 6. 

13 119. Thompson (Savon Freres etCie.). Process 
” for producing carbonate <>f soda, caustic soda, 
carbonate of potash, caustic potash, and the like, 
and apparatus therefor.* June 11. 

r CSl 14 111 (1902). Linde British Refrigeration Co. 

L ’ J (Linde). Separating gases from a liquefied 
mixture thereof. June 17. 

16 288 (1902). Spence and l’eter Spence and Sons, 

” Ltd. Manufacture of ft new titanous chloride. 

June 10. 

17 650 (1902). Navlor. Obtaining ammonia from 
’’ towns’ refuse or other nitrogneous organic matter. 

June 17. 

18 407 (1902). Pauling. Process and apparatus , 
” for the production of nitric acid. June 10. 

»1 828 «*902). Pauling. Manufacture of nitric i 
” “ didSide and nitric acid. June 10. 

2199 (1908). Schlutiua. Treating gases by electric j 
’ spark discharges. June 17. 
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[C.S.] 2200 (1903). Schlutius. Manufacture of ammo¬ 
nium formate or ammonia. Jaue 17. 

„ 8166 (1903). Carpenter and Somerville. See 

under II. 


VIII.—POTTERY, GLASS, AND ENAMELS. 

[A.] 12,861. Dinz. Drying kilns for ceramic ware and 
the like. (Fr. Appl., Dec. 17, 1902.)* June 8. 

„ 13,616. Dansette. Manufacture of ceramic articles. 

June 10. 


IX.—BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 12,472. llraudner and Miller. Building blocks.* 
June 2. 

„ 12,581. Mack. Manufacture of a composition from 

calcined gypsum.” Juue3. 

„ 12,698. Liesel. Composite material for decorative 

and like purposes.* June 5. 

[C.S.] 7836 (1902). Schulthess. See under XI. 

„ 12,762 (1902). Martin. Making white Portland 

cement for decorutioD. June 10. 

„ 15,437 (1902). Ktenigcr. Manufacture of bricks 

or artificial stone. June 10. 

„ 16,066 (1902). Tliwaite. Manufacture of Portland 

cement. June 10. 

.. 16,215 (1902). Collins. Manufacture of a refrac¬ 

tory material. June 17. 

,, 17,580 (1902). Mills (Seigle). Matuifieture of 

artificial building materials. June 17. 

., 17,745 (1902). Heuny. Water, acid, and fireproof 

insulating compositions. (Intermit. Appl. Nov. 11, 
1901.) June 10. 

„ 18.829 (1902). Salomon and Williams. Manufac¬ 

ture of artificial stone or other refractory material. 
June 10. 

,, 20,534 (1902). liigby. Manufacture of bricks or 

artificial stone. June 10. 

„ 68(9 (1903). lladdan (Crozicr). Bricks, blocks, 

or artificial stone. June 17. 


X.-METALLURGY. 

[A.] 12,644. Spooner (Magnetic Oro Separating Co. 
Proprietary). Separation of zinc blende from 
ores.* June 4. 

„ 12,727. Auchiuachie. Manufacture of metallic 

vanadium from its ores or compounds. June 6. 

„ 12.732. Hatton. Treatment of slag in manufac¬ 

turing steel. June 6. 

„ 12,778. Turner. Apparatus for separating metals 

from their crushed ores or material containing 
same. June 6. 

„ 12,813. Ker and Ker. Engraving or etching of 

metallic surfaces. June 8. 

„ 13,182. Croucher. Plating of aluminium and other 

metals. June 12. 

„ 13,239. Smith and Mcllwraith. Furnaces for 

reducing metals or ores. June 13. 

„ 13,271. Cattermole. Separation of metallic con¬ 

stituents of ores from gangue. June 13. 
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[C.S.] 5604 (1902). Hadfield. Toughening of manganese 
steel. June 17. 

„ 12,778 (190S). Lake (Froment). Concentration 

of ores. Jane 10. 

„ 13,61 1 (1902). Dick. Separation of pieces of iron 

and steel from zinc refuse or dross of galvanising 
works. June 17. 

,, 13,669 (1902). Boult (Wuchwitz and Dunkcls- 

biihler). Manufacture of compound metal plates, 
wire, and the like. June IT. 

„ 19,961a (1902). Hyde (Union Lead and Oil Co.). 

Lead in the form of pmvder. June 10. 

,, 8591 (1903). Fibers. Treatment of fine iron ores 

for blast furnaces, (int. Appl., May 9, 1902.) 
June 10. 


[A.] 18,03.3. Glinsky. Protection of metallic surfaces 
from oxidation and from tho action of liquids. 
Juno 10. 

>• 13,178. l)e Liobhaber. Preparation for removing 

paint, varnish, &e„ from wood, iron. See. 
June 12. 

[C.S.] 15,869 (1902). Seeser. Making linoleum and the 
like with double layers. June 10. 

C. — India-rubber, %c. 

[A.] I3,:’,o(.. \ elvril Co., Ltd., and llowkins. Manufac¬ 
ture of india-rubber substitutes. June 13. 

[C.S.j 17,014 (1902). (iubbins. Treatment of india 
rubber waste. June 17. 


XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 12,897. Warren and Crowley. New electrolyte or 
battery solution. June 8. 

[C.S.] 12,702 (1902). (Tin. Electrical production of iron 
alloys, with simultaneous production of alkaline 
oxides and alkaline earths. June 10. 

., 1.3.739 (1902). Lake (General Electric Co.). 

Electric insulating material. June 10. 

,, 16,353 (1902). (Turwitsch. Electrolytic processes 

and apparatus. June 17. ' 

,, 16,824 (1902). Marichal. Apparatus for use in 

electroplating. June 17. 

„ 2199 (1993). Sehlutius. See under XU. 

,, 2200 (1903). Sehlutius. See under VM. 

,. 369.3 (1903). Schiele. Electroplating of metals. 

June 10. 

„ 8964 (1903). Yai. Electric batteries. June 10. 


XII.—FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 12,896. Elias. Antilithie soap. June 8. 

[C.S.J 7410 (1903). Meusel. Manufacture of oils. 

June 17. 


XIII.—PIGMENTS, PAINTS j RESINS, VARNISHES ; 
INDIA-RUBBER, Etc. 

A. — Pigmenlt, Paints. 

[A.] 12,713. Lake (Syud. l'Exploitation Invent. Prof. 
Oettli). Manufacture of white lead. June 5. 

„ 12,719. Lake (Syud. PExploitation Invent. Prof. 

Oettli). Manufacture of oxide of zinc. June 5. 

„ 13,102. Armbruster and Morton. Processes of 

making pigments.* June II. 

„ 13,298. Seholz. Manufacture of white paint. 

June 13. 

[C.3.] 3768 (1903). Armbruster and Morton. Process of 
making pigments. June 10. 


B — Resins, Varnishes. 

[A.] 12,645. Stempel. Protective composition.* June 4. 

„ 12,712. Abelmann. Manufacture of quick-drying 

varnishes. June 5. 


XIV.—TANNING. LEATHER. GLUE, AND SIZE. 

[C.S.J 19,661(1902). Dymond (MacMillan). Method of 
making leather. June 17. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[C.S.] 9ii78 (1903). Meyer (Meyer and Arbucklo). 

Means of evaporation tor the concentration of 
syrups, &c. June 17. 


XVII.—BREWING, WINES, 8PIRIT8, Eto. 

[A ] 12,609. Kier. Procedure for gaining wine and 
cognac out of plums of every kind. .1 une 4. 

[C.S.] 27,063 (1902). Slavieek. Fractional distillation, 
condensation ami rectification of liquids, particu¬ 
larly mash, for obtaining extra fine spirit direct 
from tile mash. June 10 . 


XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[A,] 12,555. Bendixen. Sterilisation of milk. June 3. 

„ 12,867. Marks ( Pfalf). Process for, and materials 

for use in, the preservation of eggs.* June 8. 

* 13,302. Simcocks. Preservatives for milk or 

other alimentary substances. June 13. 

[C.S.J 9242 (1903). Seiffert. See under XX. 

„ 9615 (190-3). Baker. Treatment of coffee. June 17. 


XIX—PAPER, PA8TEBOARD, Etc. 

[A.] 12,674. Hawke. Manufacture of blotting paper. 
June 5. 

„ 12,675, Hawke. Manufacture of blotting papers. 

June 5. 

[C.S.J 15,633 (1902). Cullender. Treatment of waste 
liquors from manufacture of peat, moss fibre, or 
paper. June 17. 

,, 16.633 (1902). Hoffmann. Process of making 

strengthened paper or pasteboard. June 10. 

„ 17,303 (1902). Thompson (Vereiu. Kuastseidefabl 1 . 

A.-G.). Manufacture of colourless cellulose 
films and threads. June 17. 

„ 702.3 (1903). Stearn. Manufacturing filaments 

from cellulose. (Ii.t. Appl., April 8, 1902.) 
June 10. 
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XX —FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTBACT8. 

[A.] 12,798. Langbeld. Therapeutic products. June C. 
„ 13,263. Ambrose. Medicinal compound.* June 13. 

[CJS.].14,699 (1902). Ellis. (Soc. Chim. Heines <lu 
Ilhfme). Manufacture of acetyl salicylic acid 
und its esters. June 10. 

„ 1944 (1903). Iloehm (Fiscln-r). Preparation of 

ureidea of dialkyl acetic acids. June 10. 

„ 9242 (1903). Scilfcrt. Sterilising organic liquids. 

June 17 


[C.S.] 9340(1903). Widecn and Carbon Hydrate Chemical 
( o. Obtaining carbon com|H)un<ls having the 
general formula C lv H| ( 0. June 17. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.J 12,513. Selle. Dyeing photographic plates.* 
June 2. 

[C.S.] 13,093 (1902). Krayn. Pigment process of photo¬ 
graphy. June 17. 

„ 27,607 (1902). Plummer. Photographic printing, 

and apparatus therefor. June lit. 
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NEW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council h»* granted the application of thirty member! 
of the Society residing in New South Wales to be allowed 
to form a section, to be called the Sydney Section of the 
Society. 


ST. LOUIS EXHIBITION, 1904. 

The invitation to Hritish manufacturers to participate in 
■the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with the endorsement of the 
Prince of Wales as President, may perhaps be regarded by 
some ns an appeal to the patriotism rather than to the 
business instincts of British manufacturers, but it is to be 
hoped that on the higher ground indicated it will not be 
ignored. 

It would be most regrettable if other nations made a 
better display than this country, for, as has boen pointed out 
by His Royal Highness, conclusions respecting the relative 
industrial importance of various nations will certainly be 
drawn from the respective exhibits, and thus, indirectly, if 
not directly, the manufacturing interests of this country 
will suffer unless they are adequately represented at 
St. liouis. 

The Commission is seeking to encourage the adoption of 
the principle of collective exhibits, and is oflering important 
advantages to those who co-operate on this basis. The i 
chemical industries lend themselves readily to such a 
method of representative illustration, and it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditious. 

In order that adequate space may be secured, it is 
necessary that the Commission should at once receive full 
information as to tho extent to which chemical manufac¬ 
turers are prepared to support the action now being taken, 
and those who have not responded to the appeal should do 
so without loss of time. Full particulars can be obtained 
from the Secretary of the Liberal Arts Committee at the 
office of the Royal Commission for the St. Louis Exhibition, 
1604, 47, Victoria Street, S.W. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all suoh papers. 
Infringement of this Bye-law renders papers hable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
he furnished to the author. 


Cbanfftsi of atJOrroo. 


i Canadian Mining Institute, l/o Montreal) Ormes Hall, 
Wellington Street, Ottawa, Canada, 
i Crush, E. II., l/o Foyle Road; 3, Westcombe Park Road, 
j Blackheath, S.E. 

Dickenson, A. J. j Journals to 57, Lewisham High Road, 

! S.E. 

Duncan, Jas.; Journals to 52, Shakespeare Street, Hove, 
Sussex. 

Emery, E. U., l/o St. Louis; Erie Chemical Works, Erie, 
Pa., U.S.A., Superintendent. 

Fuller, W. M.; all communications to c/o Morris and Griffin. 

! Ltd., Newport, Mon. 

! Gaster, Leon; all communications to 32, Victoria Street, 
Westminster, S.W. 

Gray, J. Campbell, l/o Rawtenstall; Glengoyt, Strines, 
near Stockport. 

Harvey, E. W., l/o Balham ; Stoneleigh, Grove Road, 
Clapham Park, S.W. 

Henderson, Jos.; Journals to Thornaby Ironworks, Thornaby- 
on-Xees. 

Hillman, B. C., l/o Worship Street; 23, Trewsbury Road, 
Sydenham, S.E. 

Ilopwood, W. II.; all commuuicntions to Bella Vista, 
Strines, near Stockport. 

MeCrae, Dr. J., I/O London ; 7, Kirklee Gardens, Kelvin- 
side, Glasgow. 

McIntosh, Jno., l/o Cliffe-at-llco j Minnie Bank, Cromwell 
Street, Dunoon, N.B. 

Mayer, And., jun., l/o Brooklyn; c/o Carnegie Steel Co., 
Edgar Thompson Works, Braddock, Pa., U.S.A. 

Mersereau, Gail, l/o New York ; Susquehanna Dye Works, 
Williamsport, Pa., U.S.A. 

Milligan, R. E., l/o Chicago; e/o New York Continental 
Jewell Filtration Co., 15, Broad Street, New York 
City, U.S.A. 

Molesworth, F. H., l/o Hunter Street; Windsor and Hamp¬ 
stead Roads, Petersham, Sydney, N.S.W. 

Nicholson, Harry; Journals to Tyn-y-vardd, Llaneltyd, 
Dolgelly, North Wales. 

Ormerod, Ernest, l/o Birmingham ; The Oaklands, Rochdale. 

Rademacher, H. A., l/o Box 213 ; Journals to Arlington 
Mills, Laurence, Mass., U.S.A. 

Richmond, Jno. It,, l/o Grassendale; Stalbeim, Eceleston 
Park, Prescot, Laucs. 

Iliederer, Emil J., l/o New York City ; Forcite Powder Co., 
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, Sayer, Harry, l/o London ; Loftus, Yorks. 

Sindall, R. W., l/o Brockley; 201, Wellmeadow Road, 
Catford, S.E. 
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Allen Ed. F., l/o New Brighton) 681, South 49th Street, 
Philadelphia, Pa., U.S.A. 

Arnott, G.rfCampbell, l/o Confederation Life Budding ; 

186-188, King Street East, Toronto, Canada. 

Broome, Jos., l/o West 85th Street) 40, East 89th Street, 
Bayonne, N.J., U.S.A. 
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Berg, Julius, l/o Waburg, Germany. 
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Crosbie, Adolphe, Walsall Street Chemical Works, Wolver¬ 
hampton. June 12. 

Finlay, Kirkman, 123, Bishopsgate Street Within, E.C. 
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Foulis, Wm., 2, Montgomerie Quadrant, Glasgow. June 29. 
Little, J. G., l/o Coquimho, Chile—at sea. May 15. 
Robertson, G. H., 80, Hemstall Road, West Hampstead, 
N.W. July 5. 
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Mating held at Burlington House, on Mondag, 
May 25th, 1903. 


MB. WALTER F. RKID IN THE CHAIR. 


NEATSFOOT OIL. 

BT J. H. COSTS, F.I.C., AND R. T. SHELBOtTRN, F.I.C. 

In January 1893 a paper on neatifoot oil was read before 
this Section by E. J. Parry and one of us (this Journal, 
1898, 4). In this paper some analytical figures for 
samples of pure neatsfoot* oil prepared under the super¬ 
vision of the authors and some results of the examination 
of commercial samples were published. 

The authors also expressed the intention of examining 
more fully the nature of the fatty acids of this oil. 

The present authors have exatniued a considerable 
number of samples of the neatsfoot oil of commerce and, 
in view of the scanty information as to this oil,t have 
examined several samples of oil prepared under their 


immediate supervision. This opportunity is taken of 
publishing the results of:—(I.) The examination of pure 
oil from neatsfeet t (II.) A preliminary investigation of the 
constituents of neatsfoot oil ; (III.) Some experiments on 
the alteration of this oil and its fatty acids on keeping, 
and ; (IV.) The examination of commercial samples of 
this oil. 

I. The Examination of Pure Oil from Neats' Feel.— 
The specimens of pure oil examined by us for the purpose 
of determining the probable limits of variation of the usual 
analytical figures were all prepared by us or under our 
supervision in the manner described in 189H, which is, we 
think, a fair imitation of the process probably used in 
commercially preparing this oil. 

The oil is of a golden yellow colour j on cooling it 
slowly deposits “ stearine,” ami becomes, in consequence, 
opaque ; after some considerable time the “ stearine ” falls 
to the bottom of the vessel containing the oil. If carefully 
separated from all gelatinous and albuminous matters a 
reasonable time after boiling, the oil is of a not unpleasant 
beefy odour and contains very little free fatty acid. On 
keeping for a very considerable time, exposed to light, the 
oil becomes colourless and other changes, which will be 
discussed in Part 111., occur. 

The more important details of the chemical and physical 
examination of these specimens are set out in Table I. 


Table I. 


Examination of Pure Neatsfoot Oil. 



Sp. gr., I) 60°/DO” F. 

Percentage of caustic ootosh 
required to neutralise free 

acid. 

Equal to oleic acid. 

Percentage of caustic potash 
required tor saponification 
(total). 

Iodine absorption (Hubl).. 
insoluble fatty acids {by 

Huhnor’s method). 

Volatile fatty acids from 5 
arms., saturate c.c. N/10 

caustic pqtash. 

Unsapunihablo matter. 

Refractive index (Abbe re- 
fraetomoter corrected to 

20° 0.) . 

Refraction figure (Zeiss bu- 
tyrorefractomcter cor¬ 
rected to 20’ 0., sodium 

light)... 

«* refractive index. 


I. 

II. 

hi. 

IV. 

V. 

VI. 

American Shorthorn. 

VII. 

V111. 

Moan, 

including 










Feet of 
Short¬ 
horn. 

Feet of 
Here¬ 
ford. 


One Foot 
only. 

Two very (a) Inlor- 
Lar^e 1 digital 
Feet, j Oil. 

(*) Main 
portion 
of Oil. 

CaIf*H 

Foot, 

Norfolk 
2-year old 
Bullocks. 

1898 

Samples. 

O'91 fll 

0-9156 

0-9151 

•• 

0*9152 

0*9180 

0*9158 

0*9150 

0*0181 

(of 10) 0*9164 

O'll 

O'ISO 

** 

0-77 

3-95 

0*05 

0*28 

0*12 

0*61 

•* 

0*05 

0-27 

0*0*1 

0*19 

0*11 

0*56 

(of 9) 0*15 
0*73 

*20*42 

•20-67 

19-72 

19*36 

19*78 

f19*72 \ 
\ 19*85 j 

19-97 

19*02 

19*81 

„ 1«'71 

70-4 

69-9 

78-1 

70*3 

68*5 

00*0 

70*6 

66*4 

71*3 

(oni)T 0*0 

*92'5 

•93-7 

95-2 

95-4 

94*8 

94*5 

95*9 



(of 7) 95*2 

•1*8 

♦2*6 

0-51 

1*1 

0'48 

0-9 

0-65 

0-9 

0*34 

0*32 

1*2 

0*34 

0*39 

0* 12 

(of 4) 1*0 
(of 8) 0*89 

•1*4700 

*1*4699 

1*4691 

1*4681 

1*4078 


1*4683 

1*4670 

1*4680 

(of fl) 1*4631 

•80*7 

1*4702 

•66*7 

1-4702 

C4-8 

1*4686 

63*9 

1*4684 

63*8 

1 *44583 

.. 

64*4 

1*4687 

63*0 

1*4678 

64*6 

1*4688 

.. 84*2 

„ 1*4685 


Note .—The figures marked • were obtained after keeping the sample for throe years, and wore not included in averages. 


* Neat (nete, licet) is an old English word for oxen. It is used 
by Chauoer— 

His lordis scheep, his note, and bis dayerie. 

Canterbury Tates, Prologue ( The Revs). 

And Shakespeare— 

“ . . . . The steer, the heifer, and the calf are all 
called neat . . . . " 

Winter’s Tale, 1. 


The neatsfoot, as sold, includes the whole of the leg below the 
carpus or tarsus, according as it is from the fore- or hind-leg. 
The oil appears to principally occur at the articulation of tho 
cannon bone (formed by the fusion of raetacarpals III. and IV.) 
with tho two sets of digital bones forming the cloven foot* ana 
between the digits immediately above the Junction or the 
two toes. 

+ Since the above was wri 
on neatsfoot oil by Holds 
teehn. Versuobanst. zu Berl 
in thii Journal. 1901, 484). 
had some conversation with 
experience with this oil was 
Holde’s and Stange’s figures 
be referred to in this paper. 


tten tii© authors have noted a pape 
and S tango (Mitt, ana den kSnlg 
in, WUS tM 255-201, abstract! 
Dr. Holde, daring a vialt to Londor 
one of us, and we found that bi 
in general agreement with our owx 
were obtained on pare oils, and wi) 


The refractive indices and Zeiss butyro-refractometer 
numbers were obtained through the kindness of Mr. H. E. 
Burgess, of the London Essence Company, who placed his 
refractometers at our disposal. We take this opportunity 
of expressing our best thanks to this gentleman. 

The mean correction for this oil per L° C. between 
12-4° C. and 32 ’ C. was, for the Abb6 instrument. O’00036, 
and for the Zeiss instrument, 0*61. 

We give the refractive indices calculated from the Zeiss 
figures by means of the table supplied with the instrument. 

The unsaponifiable matter, which is small in amount is, 
according to Holde and Stange, principally cholesterol, 
melting, in the case of 10 samples, betweeu 145° and 147° C., 
and in one case between 147“ and 148° C. 

The Mixed Insoluble Fatty Acids of Neatsfoot Oil, 
—The fatty acids of most of the pure samples prepared by 
ns have been examined quantitatively. In some cases the 
acids were liberated before, and in otbere after, the removal 
of the small amount of unsaponifiable matter which this oi 

B 9 
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contains. The presence of this in the acids made very little 
difference in their properties, as it shown in the case of the 
two preparations from specimen III. 

In most cases the mixed acids were nearly white. Those 
from VIII. were slightly coloured. 

The low amount of caustic potash required for the 
neutralisation of the fatty acids of VIII. led us to determine 
the total amount required on saponification, which was about 


1-0 per cent, higher. This difference has been noticed by 
Philippe (Ann. de Chim. anal., 1908, 7, —45°) in the 

case of kapok oil, and by Tortelli and Pergami. Philippe 
is of opinion that anhydrides are formed during the washing 
with water. 

In a later part of this paper we call attention to an 
anhydride formation, accompanied by other alterations and 
apparently due to keeping. 


Table II. 

Examination of Fatty Acids of Pure Neatsfoot Oil. 
I. | II. | III. ; IV. j V. Via 


8p.gr., D100°/100°C. 

Solidifying point, 0 C. 

29’2 

< (1) 0-H721 
** l (2) 0-8728 
oo-* i 0) 24*5 

2W “ \ : (2) 24*9 

1 •• 

I ;; 

0*8720 

27*8 

Percentage of caustic potasli t 

required to neutralise. ) 

Mean combining weight. 

Iodine absorption ( iiUbl). 

•• 

j (2) 20-37 
.. 275*4 

; (2) 77*0 
85-5 


20*29 

270*5 

72*4 

80'4 




_ 


• 20'-45 per cent, required for saponillcation. 


VIA. 


0.8740 
| 27*0 

i 20*03 

| 271*0 
72*0 
80'G 


VII. VIII. 


0*8713 0-8730 

28*7 27‘3 


20*30 
275* 5 
71 O 
78-0 


{ 


I9 : ai* 

18-4«* 

7S’3 
81-t 


The fatty acids of the samples examined in 1893 gave the 
following figures:— 


8p. gr. D l00°/ieu“ C. ! 

•Iodine absorption. ••••• 

Percents $0 of caustic 1 iotas h for ■ 

neutralisation...... I 

Mean combining weight. : 

Solidifying point. 

Molting point. 1 

• = oleic acid per cent. j 


11 

in. 

0-8742 ! 

0-8800 

74*5 

75-8 

20*12 

20* (Hi 

279 1 -0 

280*0 


1 20 * r o. 

29*2 , C. 

28*5° C. 

82*7 

84-2 


II. The Constituents of Neatsfoot Oil.— -Neatsfoot oil, 
which is usually seen as a saturated solution of a solid 
fat in a liquid oil, with some solid matter separated out, 
can, by warming and then allowing to cool slowly, be 
obtained as a super-saturated solution, from which, 
however, the solid separates after a time. This change 
of condition does not, we find, sensibly affect the density 
of the oil. 

The yellow colour of the oil is due, we think, to a pig¬ 
ment of the nature of a lipoebrome. The absorption 
spectrum of the oil shows bands corresponding roughly to 
the lines F. and G. of the solar spectrum. 

It is difficult to examine this pigment as, though it is, to 
a groat extent, extracted by ether after saponification, it 
is mixed with cholesterol which complicates any attempt to 
identify it by colour reactions. 

That the unsaponiflable matter is principally cholesterol 
has been shown by Holde and Stauge, who considers the 
presence of phytosterol to indioate admixture with vegetable 
oils. This is doubtless the case. 

The high iodine absorption of the oil, corresponding to 
about 80 per cent, of triolein, accompanied as it is by 
an amount of solid glycerides so great as to cause a 
turbidity at ordinary temperatures, has led some to suggest 
that glycerides of other less saturated acids than oleic may 
be contained in the oit. We find, however, that very little 
•■stearine” is obtained on adopting the obvious method of 
filtration of the oil in the cold, and when it is remembered 
that tallow, which contains only about 50 per cent, of 
solid glyoerides is a solid, it is not so remarkable that an 
oil containing 20 per cent, should be a turbid liquid at 
ordinary temperatures. We have not been able to in- 
vestieate the fatty acids of this oil aa fully as we could 
wish but our experiments so far give confirmation to the 
view that no less saturated glycerides than tnolein are 
present in any quantity. 


An experiment, on a very small scale, with the fatty 
acids of a very good commercial sample gave, by the ether- 
lead salt method, 24 per cent, of insoluble acids, which, 
however, were by no means free from nnsaturated acids, 
as the iodine absorption 25'1 per cent, indicated. The 
liquid acids absorbed 86 ’1 per cent, of iodine (oleie acid 
absorbs 90 per cent., linolic acid 181-1 per cent., lino- 
lenie acid 273 ■ 7 per cent.) The low amount of solid 
acids and the nearness of the iodine absorption of the 
liquid acids to that of oleic acid agrees with the view that 
this acid is the least saturated body present, in fact, unless 
wo suppose the liquid acids to be enormously contaminated 
with solid acids, there is no reason here for supposing the 
presence of less saturated acids than oleic acid. 

An experiment on a larger scale showed that the solid 
acids were mainly, if not entirely, a mixture of stearic and 
palmitic acids, in which the latter would appear to pre¬ 
dominate. The oxidation by alkaline permanganate of 
the liquid acids in dilute alkaline solution yielded only, in 
addition to some unattacked oleic acid, and some aaelaic 
acid, dihydroxystearie acid (C 1 .H 3 , 1 (OH) a COOH), which 
was recognised by the amount ot caustic potash required to 
neutralise and by the increase on acetylation. 


— 

Found. 

Calculated for 
CibHjjO*. 


Per Cent. 

Per Cent. 

Caustic potash to neutralise 

17*79,17-87 

17'72 

Increase on acetylation ... 

24’9 

26*0 


The melting point (130°) was rather lower than that 
of pure dihydroxystearie acid, but the chemical figures 
are conclusive of the absence of higher hydroxy-acids 
in this part of the oxidation product; in fact, we were 
entirely unable to detect any evidence of their presence. 

The aqueous filtrate from the insoluble products of 
oxidation only contained nzelaic acid and mineral salts. 
The absence of tetra- and hexa- hydroxy stearic acids and 
the presence only of dihydroxystearie acid and azelaic 
acid, as products of mild oxidation confirm the view that 
the only unsatarated acid present in any quality is oleic 
. acid. 

We connlude that the fatty acids of neatsfoot oil 
contains from 8(>—85 per cent, of oleic acid, and 20—15 
per cent, of mixed palmitic and stearic acid, palmitic acid 
being present in the larger quantity. 

III. The Alteration of Neatsfoot Oil on keeping .— 
The common explanation, in the oil trade, of the presence 
of an excessive amount of free fatty acms in annual oils 
j is that acidity develops with great rapidity, especially in 
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warm weather; that this is not necessarily so is shown by 
the following figures obtained on samples of neatsfoot oil 
examined by us : — 

Table III. 


Sample 
Number 
(see other 
Tables). 


Free Arid calculated os Oleic Acid in 


Fresh Oil. 

I 


Oil after 
1 Year. 


Oil after 
2 Years. 


Oil after 
3 Years. 


FerCent. > Per Cent. PerCent. Per Cent. 

II. 1898 . Trace 0*14 

(10 months) 

III. 1898. U'37 i 0-38 

1(10 months) 

I. 1003 . Not de- 0 55 

termincd. 

II. l«tS. ; Not de¬ 

termined. 

1. (Table IV.) 2-5 I 


0'8i) 


Not de¬ 
termined. 


100 

0-02 

3-30 


From these figures, incomplete as they are, it may be 
seen that animal oil, if carefully prepared, can be kept for 
a very considerable time without becoming uuduly acid. 
If, however, due care has not been taken to free the oil 
from albuminous and gelatinous matter, and from water, 
free acid develops very quickly, as was shown in the case 
of specimen III, 1903, which, owing to an accident to one 
of us, was left for five weeks over the stock formed on 
boiling the feet. This sample, when ultimately skimmed 
and filtered, contained free acid equal to 3'95 per cent, 
oleic acid, and had a rank, unpleasant odour. We have 
usually noticed that excessively acid oils are dirty looking 
and not well rendered, containing suspended connective 
tissue, Sec. 

We therefore conclude that an excessive amount of free 
fatty acid is evidence, not so much of age, as of careless 
preparation of this oil. 

The increase in the amount of free fatty acid would 
appear to he only part of the change which occurs on 
keeping neatsfoot oil. 

Samples I. and II. had been kept for three years, and 
had become colourless. Tbe fatty acids were prepared and 
had very low iodine absorptions :—I. 62-3 per cent, iodine. 
II. 61 • 3 per cent, iodine. These preparations of acids 
were both ooloured. The oils themselves originally, as will 
be seen in Table I., absorbed considerably more iodine, and 
were yellow in colour. 

Some old, but unexamined preparations of the fatty acids 
of these oils had distinct “ ester numbers.” The fatty acids 
of II. kept two or three years gave the following figures 
on examination :— 

Melting point.33° C. 

Caustic potash required to neutralise. 18'40 per cent. 

,. „ hydrolyse. 3'1* „ 

Iodine absorbed .SS'6 „ 

This preparation was separated by the lead salt process 
into solid and liquid acids. The solid acids consisted of 
stearic and palmitic acids. The liquid acids, on examination, 
gave the following figures:— 


Caustic potash; required to 
neutralise. 

■Caustic potash required to 
hydrolyse. 

Iodine absorbed. 


Per Cent. 
17 23 

3-81 

70-6 


Oleio Acid 
requires 


Per Cent. 
19*89 

Nil. 

90-0 


Btearo- 

loetone 

requires 


Per Cent. 
Nil. 

19-89 

Nil. 


neutralise as the original mixture did to hydrolyse), it i» 
improbahlo-that a -y-laotone is formed. The decrease in 
iodine absorption in the oil itself on keeping is partially 
explained by this lactone formation, bat we think that a 
change of direct oxidation also takes place j for the follow¬ 
ing reasons :—(a) The amouuts of caustic potash required 
to hydrolyse specimens I. and II. (Table I.) are much 
higher than those required by any of the fresh oils ex¬ 
amined by us, indicating that, notwithstanding the fact that 
steimdactone requires exactly the same amount of caostio 
potash to hydrolyse as oleie acid does to neutralise, a con¬ 
siderable decrease of mean molecular weight has occurred. 
The same is true of the fatty acids, which require, II., 21'60 
per cent., and the liquid acids of II., 81 -07 per cent, (oleio 
acid requires 19-89 per cent.), (fc) The percentages of 
insoluble fatty acids in specimen I. and II. are lower than 
those in any of the freshly examined samples, and the 
volatile acids are very slightly higher. The decrease in 
insoluble acids is explained by the presence of such a direct 
oxidation product sb azeliiic acid. (Grdger, this Journal, 
1889, 202, found suberic acid, C # II„(C()01I)„ and azelaio 
acid, C;H u ((J()OII)j, in various 1'uts.) 

An oil which had been kept for about two years in the 
dark, and for one year on a shelf away from direct sunlight, 
gave the following figures on examination 


The evident change of an acid unsaturated body into a 
neutral saturated body, taking place in the liquid fatty 
acids, is explained by the assnmption that some oleic acid 
has become converted into a stearolactoue; as this lactone 
does not, on hydrolysis and subsequent liberation, easily re¬ 
form from its corresponding hydroxy-acid (this wss shown 
by the product requiring almost as mneh caustic potash to 


Caustic ixitwoh 
hydrolyse. 
Iodine absorbed .. 


required to 


j Fresh Oil. 

Oil after 
koopinff. 

Per Cent. 

Per font. 

) | 

20-33 

. j 71'9 

08*4 


Tho alteration in free acicl is shown in'Fable III. Wo 
think it fuir to assume that very little change lias taken 
place on keeping, under these conditions. 

Wo therefore conclude : — 

I. That clean neatsfoot oil, on keeping in the dark, alters 
but very little, but that the presence of other (nitrogenous ?) 
organic matters favours the liberation of fatty acids and tbe 
change known as rancidity. 

II. That on exposure to light in corked bottles (we cannot 
say that these samples were hermetically sealed, as wo had 
no intention originally of examining the changes on keeping), 
the colouring matter of this oil is converted into a colourless 
substance which, however, imparts a colour to the fatty 
acids prepared from the oil. 

III. The changes undergone by the fatty aoids of neats¬ 
foot oil on keeping with exposure to light, appear to be 
twofold («) an isomeric transformation of oleic acid into a 
stearolaclonc, and (4) an oxidation of oleic acid to azelaio 
acid, and possibly to acids of lower molecular weight— 
volatile acids. The lactone formation may account for the 
apparently slow formation of free fatty acid. 

These changes uppear to be accompanied by a raising of 
the refractive index. See Table I. 

Note.— The experiments reeorded in this section are by 
no means as complete as we should wish, They arc the 
result rather of accident than of design, and as they would 
take some years to repeat, we have thought it better to place 
them before the Society rather than withhold them, as they 
certainly throw some lfght on very interesting problems. 

IV. The Examination of Commercial Neatsfoot Oil.— 
Neatsfoot oil is much used for leather dressing, and to 
some extent for lubricating purposes. It commands a 
sufficiently high price to render it subject to much 
adulteration and even substitution. 

Table IV. shows the results of tho examination of some 
of a number of samples examined by us sinco 1898. We 
have in most cases found that tbe determination of the 
specific gravity at 60° F., the iodine absorption, the amounts 
of caustic potash required to saponify and to neutralise the 
free fattp' acids (usually expressed by us as equivalent to 
free olefc acid), considered together with the appearance, 
odour, behaviour on warming (as indicating (he presence or 
absence of connective tissue or other insoluble matter), 
give sufficient information to enable one to form an opinion 
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Table IV. 

Examination of commercially obtained Samples of Neatsfoot Oil. 


Oil. | Mixed Fatty Adda. 

_ 


.Vo. 

Appear¬ 

ance. 

Colour. 

I) 00°/60° 

F. 

PerCent. 
Caustic 
Potash 
for free 
Acid. 

= Oleic 

Acid. 

PerCent. 
Caustic 
Potash for 
Saponifi¬ 
cation 
(Total). 

Iodine 

Absorp¬ 

tion 

(Htibl). 

| 

Unsaponi- 
1 liable 

Matter. 

D100°/100° 

C. 

j 

M. Pt. 

S.Pt. 

Caustic 

Potash to 

Saturate. 

Iodine 

Absorp¬ 

tion 

<H.)w 

1 

Turbid 

( Bright ) 
(. yellow ) 

| 

1 0-9168 

1 

0-50 

2-B* 

19*08 

71-9 | 

0-44) 
0*55 j 

0*8767 

°c. 

28*1 

0 c. 

27-4 



2 



0-916S 

1-12 

6-6 

19 "00 

69*2 

0-53 

0*8762 

30*3 

27*6 

20-87 


3 



0*0141) 

0*08 

4*9 

10-70 

70S 

0*25 

0*8717 

.36*6 

20*9 

20-50 


4 


„ 

0*9160 

0*90 

4*5 

10*68 

71*8 

0*40 

0*8733 

330 

27*5 

20*43 


0 



0-0:182 

0*82 

4*1 

14*00 

55*9 

29-40 

•• 

36*9 

.. 

20*52 

. .. 

6 

„ 


0*0212 

0*52 

2*6 

18*80 

68-t(6«) 

5*80 

0*8693 


.. 



7 

„ 


0-0155 

0*17 

8*4 

19*82 

50-1 


.. 


. 4 



8 

,, 


0-0173 

0-06 

0*3 

20 22 

70-8 


.. 

.. 

.. 



9 

„ 


0-0160 

0-20 

1*0 

20-22 

fls*7 


.. 


. , 



10 



0-9181 

1-80 

0 0 

20-20 

84-4 

0*58 

0*8752 

34*4. 

27*4 



11 



0-0162 

0-fl2 

2*6 

19-28 

72*6 

0-33 

0*8730 

28-0 

28*0 



12 

„ 


0-0106 

0-28 

1*4 

19-70 

60*8 



,, 




18 



0-0162 

0-26 

1-3 

10*11 

71*9 




,. 



14 

„ 


0*0216 

1*24 

0 2 

10*40 

87*5 







15 

„ , 

.. 

0-0168 

0*84 

4*2 

10-79 

76*0 







16 



0-0105 

0-38 

1 0 

10-50 

86-6 







17 



0*0207 

2*00 

10*0 

2o-oo 

84*0 


.. 

.. 

,, 



18 

i 


0*0166 

0*28 

1*4 

1074 | 

70-2 

0-20 

• * i 





1$) 


Dull yol low 

0*0314 

0-60 

3*0 

15135 

53-7 

22 * 40f 

0*8733 I 

.. 

35" 2 

20-77 

59*9' 

20 



0*9182 

0*80 

4 0 

10*58 

60*1 

3*00 






21 

» ; 

Deep yellow 

0-0211 

0*08 

0*4 

10*64 

82*5 

•• 1 

.. 

' 





• After three years increased to 8"3 per cont. t D 60°/60 t> K., 0 - 9886. 


Be to the purity and quality of a sample. Holde and Stange 
recommend the identification of cholesterol, as distinguished 
from phytosterol, or nurtures, in the unsuponifiablc matter 
as a means of detecting adulteration, more especially with 
vegetable oils. This method is certainly useful in suspicious 
cases, or when it is necessary to form an opinion as to the 
nature of a snhtle adulterant. 

On oomparing the figures in the above table with those 
obtained from pure oils it will be seen that several ot these 
commercial samples are of very unsatisfactory character. 

Note. —Nos. 19, 2o, and 21, were kindly examined by 
Mr. Burgess who obtained at 20-5° C., the following 
figures:— 


— 

n p (AbW). 

Zeiss Rcfracto- 
meter Number. 

i 

n » 

19 

1*4841 

! 89*9 

1*4830 

20 

i 1*4089 

, 65*0 

1*4601 

21 

1*4688 

! 65*0 

1*4691 


The Abb<5 figures would be 0-00018, and the Zeiss 
figures O’3 higher at 20 - 0 °. 

No. 19 is obviously not neatsfoot oil, and Nos. 20 and 21, 
though within the limits found, are sufficiently far from the 
mean figure 1-4681 to arouse suspicion. 

Conclusion. —We hope that the work described in the 
four preceding sections, though not, in all respects, as 
complete as we would wish, may, with that of Holde and 
Stange, have placed our knowledge of the chemistry of 
this oil on a firmer basis and may enable those called upon 
to examine this and allied oils to feel some certainty as to 
the physical properties and empirical chemical figures of 
this oil. It ia, in onr opinion, extremely desirable that 
some other relatively common oils should be obtained in a 
state of known purity and examined. Many cases of wide 
variation in published figures would then, we think, be 
shown to be most probably due to impurities and not to 
natnral variation. 

NOTE ON THE NITRIC ACID TEST FOR 
„ COTTONSEED OIL. 

it 

BX 3. H. COSTS, E.I.O., AJID X. T. SHELBOUBN, FJ.C. 

Cottonseed oil when agitated with an equal volume of 
nitric acid of ap. gr. 1-87 (containing 5»—60 per cent. 


nitric acid* assumes a coffee-brown colour (Lewkowitseh,. 
“Oils, Fats, and Wax,” 1st Edit., p. 310). Wc have 
considered this test to be useful in detecting the presence 
of cotton seed oil in neatsfoot oil. Recently, however, we 
examined an oil from which the following figures were 
obtained:— 

Density a0°/60 o F. 0-9170 

Five ;tci,l {— oleic acid). 0‘23 

Caustic potash required to saponify. 19-29 

Iodine absorbed (llilbl). 73'2 

Unsaponifiahle matter. 0*05 

A microscopical examination of this 
after crystallisation indicated the absence 
of phytosterol. 

Sodifying point of fatty acids. 28'5 

(The fatty acids were white.) 

This oil had the appearance and odour of neatsfoot oil 
but gave a brownish colour similar to, but less in intensity 
than, that giveu by pure cottonseed oil; as some of the- 
above figures while agreeing with those given by a pure 
oil were not inconsistent with the presence of 10 per cent, 
of cottonseed oil we decided to examine those of our 
known pure specimens of neatsfoot oil which were 
available, and also some other samples. The results we 
obtained are shown in the following table :— 


Colour of Acid 
Layer. 



HI. 

V. 

VI b. 

VIII. 

Sample in queation 
A supposed pure 

sample. 

Pure cottonseed oil 
A known adulte¬ 
rated samplo. , 
(See preceding 
paper, Table iv!) 


(deeper than I.), 
Dirty crimson i 
Fink 1 
Smoky pink 
Brown 


i enow Brown 

Dull orange Reddish purple 


Yellow ; Dirty brown . 
Dull orange Reddish-brown 


Pink 


Colourless 

Pink 

Colourless 

Pink 

Colourless 


Pale brown 


Brown Slightly brown- 


The behaviour of pure neatsfoot oils towards nitric acid 
on the one hand, and the c onsiderable divergence of 

•TS!? our add was 1-876, and its 

was found on titration to contain »'4 per oent. HNO,. 
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opinion as to which sample the known adulterated sample 
resembled in its behaviour to this reagent on the other, 
has led us to reject this test as conclusive of the presence 
or abeenee of cottouseed oil. We consider that the 
sample which was the occasion of these experiments was 
genuine neatsfoot oil, as the character of the unsaponifiable 
matter did not indicate the presence of vegetable oil and 
the solidifying point of the fatty acids was not high enough 
to suggest the presence of cottouseed oil. 

This oil gave a slight indication of the presence of 
cottonseed oil with Halphen’s test, hut judging from 
comparative experiments this would not have corresponded 
with more than about 3 per cent, of that oil, and in any 
case it would be difficult to condemu a sample on a colour 
test alone. 

Mr. Costc remarked that Halphen’s test had been 
rendered somewhat unreliable by the discovery that the 
fat of stock fed on cottonseed cake or meal gave an 
indication of the presence of cottonseed oil when examined 
by this method. 

Discussion. 

Dr. Lewkowitbch said, with regard to the nitric acid 
test, that he must disclaim any particular affection for it, 
as lie had stated elsewhere (Chemical Analysis of Fats, &c., 
II. Edit., p. 381). He looked upon most colour tests as 
unreliable. To judge from the melting point of a mixture 
as to a few per cents, of cottonseed oil, was altogether 
unsafe. The iodine absorption of the liquid fatty acids, and 
the examination of the unsaponifiable matter would give a 
definite answer as to the question of adulteration. Most 
colour tests should only be regarded, in cases of doubt, as 
preliminary tests. Halphen’s test was much more reliable 
in indicating the presence of cottonseed oil in mixtures, 
and should be used for that purpose merely os a prelimin¬ 
ary tost, aud with such limitations as tho author had 
indicated. A negative linlphen test did not prove tho 
absence of cottonseed oil, because the colouring matter 
giving this test was destroyed at temperatures above 200” C. 
The nitric acid test would frequently give indications of 
cottonseed oil with samples which had been heated and 
no lougei gave the Halphen test. Hut even a positive 
Halphen test was not always reliable, as Mr. Coste hud 
mentioned, Bince cattle and pigs fed on cotton cake, 
showed in their milk, fat. or lard, the colouring matter 
originally contained in cottonseed oil. Pigs fed experi¬ 
mentally, in the United States, with cotton cako yielded lard 
showing this reaction as strong as would be given by lard 
containing 2"> per cent, of cottonseed oil. If it was 
necessary to prove the presence or absence of cottonseed 
oil in animal oils or fats the unsaponifiable matter should 
be examined. 

Mr. Grant Hooper said he had been specially inter¬ 
ested in the figures given by the authors as representing 
the constants for neatsfoot oil of undoubted purity, and he 
gathered that since the former investigation Mr. Coste had 
seen reason to extend the maximum range of specific gravity 
fromO'9174 to 0-9185. He should be inclined to divide the 
numerous adulterations he had met with into three classes : 
1st. Adulteration with mineral oils—unsaponifiable oils, 
which in many cases were clearly not resin oil but 
petroleum. 2nd. Adulteration with vegetable oils, in 
connection with which they had a most important test of 
which Mr. Coste had not made much, viz., the refraction. 
Four times out of five determinations of tho specific gravity 
and refraction sufficed to clearly indicate if an oil were 
adulterated. Speaking in terms of the Amagat-Jean instru¬ 
ment, a refraction varying from —2 to —4 might be looked 
for with genuine neatsfoot oil, and if there was a pint 
reaction adulteration was indicated. With that there 
would be probably an increase of gravity and almost j 
undoubtedly an increase in the iodine absorption. With 
regard to the latter he gathered that Mr. Coste used the 
Hfibl method of determination. He thought the Wij was 1 
belter and quicker, but he would like to ask whether the j 
authors, in determining the iodine absorption, were in the ! 
habit of providing a good excess of the reagent and for 
wbat time the reaction was allowed to proceed. The third 
class of adulteration was the addition of other animal 
°il*>—practically tallow oil in greater or lesa proportion. 


This was prohablv more difficult to deal with, though the 
appearance of the oil frequently indicated the character of 
tho sample. With these the reaction, instead of being —4 
on the Joan refractometer, dropped away to — 6 or — 9 j aud 
the iodine absorption similarly dropped. A mixed adulter¬ 
ation of course increased the difficulty, but he thought that 
a determination of tho iodine and saponification values, the 
specific gravity and the refraction, sufficed to render it clear 
whether one had to deal with pure neatsfoot oil or not. In 
many eases it was not necessary to identify the adulterant. 
It was always interesting, hut time did not always permit. 
Hut where this was done he agreed with Dr. Lcvvkowitsoh 
that there were points to which attention might be given in 
preference to obtaining oolour reactions, lie did not much 
like colour reactions, and though he admitted that the 
nitric acid test was sometimes useful lie preferred tho 
Halphen test for eottonseed oil. They were much indebted 
to Mr. ( oste and his colleague for the further investigation' 
of samples of pure neatsfoot oil. 

The Chairman said the paper was an interesting one aud' 
showed much patient investigation. It was a groat advan¬ 
tage to have tests made on substances above suspicion, 
produced by the analyst himself, or under his supervision. 
He was rather inclined to doubt the purity of much of the 
neatsfoot oil in the market, even though it might be of 
animal origin. He had seen very large quantities of suoh 
oil made in the Argentine, where in some factories they 
killed a thousand or so head of cattle daily, and if a few 
hundred horses were killed at the same time probably their 
feet would be utilised witli the rest. They were not so 
particular as an analyst would he in the laboratory, so long 
as they got an animal oil, which was liquid and looked like 
neatsfoot oil, and he was inclined to think that some of 
the reactions which would ho found with these mixed oils 
would puzzle the average analyst. For many purposes, 
probably, oil from the feet of horses or mares would be as 
good as neatsfoot oil [ but for others it should be left out. 
Witli regard to acid colour tests, he thought these were 
a little inaccurate, to put it mildly. If you took tho nitrio 
acid teHt you had to consider the specific gravity of the acid, 
aud to make sure there was no nitrous acid present, and 
also to take precautions that the conditions, especially ns 
regards temperature, were always the same. Ill the majority 
of cases these conditions differed, so that you might get the 
same tests carried out by half a dozen careful analysts, and 
unless there were the most rigid specification of all the 
conditions, the results would all bo different. As the result 
of many years’ experience he had long since abandoned such, 
tests. 

Mr. Coste, in reply, said he was glad to find that Dr„ 
Lewkowitsch agreed pretty much with Mr. Shclbourn and 
himself, as to the value of colour tests. They rather 
gathered from his published remarks that ho was inclined 
to attach considerable value to tbo nitric acid test. 

Dr. Lewkowitsch said that was eight years ago. 

Mr. Coste said he was g.ad to hear what he had now 
said, in which lie was supported by Mr. Grant Hooper and 
the Chairman. Their experience rather led them to dis¬ 
believe in colour tests altogether. It was diilicult to see 
what scientific signification they had. They evidently 
depended rather on the presenoe of certain impurities than 
anything else, and they were likely to be very misleading. 
It was quite true, however, that they hud used the nitrio 
acid test and found it apparently rather reliable, and he 
should not like to say it was useless. Hut, most ceitaiuly, 
if that or any similar test were used, it should be employed 
with great care, and of course only as a sort of preliminary 
test. As to the Halphen tests, those experiments were 
made, not with the view of getting uny determination of the 
impurities present, but to see whether the indications they 
obtained should be taken at all seriously, and the conclusion 
they came to was in the negative, especially as the un¬ 
saponifiable matter indicated the absence of the phytosterol. 

The reason they bad not said much about the unsaponi- 
liable mutter was because that had been worked out by 
Holde and Stange, whose paper bad been abstracted in this 
Journal. Mr. Grant Hooper said he had great fitith in the 
refractometer numbers, and they would have been glad to 
do to also, but they found the variation waa really rather 
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considerable, and the effects of free acids and keeping 
•eemed to mako considerable differences in the numbers. 
They were, therefore, more inclined to adhere to the 
chemical tests, especially the iodine absorption, and the 
percentage of potash, the latter indicating the probable 
amount of any unsaponifiable adulterant. When pure 
samples were examined the variation was so great that 
evidently great caution must be used in coming to an 
opinion as to the presence of small quantities of an adul¬ 
terant. They had in this case used the Hiibl iodine method, 
and did not think that if properly worked the results were 
materially different from those obtained by the iodine- 
chlorine method, at any rate in oils of this character. They 
usually left the test either for four hours or over night, as 
the case may be, but did not find much variation ; of course 
they took care to see there was sufficient excess ot' iodine 
present, but did not think that was quite so important in 
the case of such oils as these, as in the case of linseed oil, 
and others with a higher iodine absorption. 




Meeting held at Chemists' Club, on Friday, 
May '‘2nd, 1903. 


DR. V. CO I It. R NT/. IN THR CHAIR. 


MANUFACTURE OF NITRIC ACID. PART III. 

UY DR. C. IV. VOI.NKV. 

Practically all the concentrated nitric acid consumed in 
the arts is made by decomposing sodium nitrate by sul¬ 
phuric acid, lly decomposing the nitrate in other ways and 
at a high temperature, only a dilute acid can be produced. 
In all such cases the nitric acid is decomposed, and has to be 
regenerated, as described before, by contact with water and 
air, and it may he considered as only a by-product, the 
residues left in the retorts being the desired product, and 
which is supposed to bear the cost of the nitric neid. Such 
schemes abound in early chemical literature, though it is 
doubtful whether any considerable amount of nitric acid has 
been produced commercially by these means. (Jetty (Genie 
ind., 1858, 302), for the purpose of regenerating manganese 
dioxide from chlorine residues, mixed the resulting man¬ 
ganese chloride or sulphate with sodium nitrate in equivalent 
proportions, aud heated the mixture to a dark red heat, the 
resulting nitrous vapours being used in the manufacture of 
sulphuric acid. The mixture remaining in the retorts, con¬ 
sisting of dioxide and oxide, with sodium chloride or sulphate, 
was available again in the production of chlorine. Dell. 
Gilles (Rep. de chim. appl., 1862. 338) examined Gatty’s 
process at length, and reported favourably upon it, though 
he did not consider it a process for the manufacture of 
nitric acid. F. Kuhlinann (Comptes rend., 55, 216) went 
over the details of the processes, and his experimental work 
resulted iu a representation of the process as sMnCl, + 
6NaN0 3 =• 2MuO + MnO a + 6NaCl + 6X0, + 20, the 
escaping gas being regenerated to nitric acid by contact 
with water, or used in the manufacture of sulphuric acid. 

The above processes were devised for use iu alkali works, 
aud were not intended for the production of concentrated 
nitric acid. 

The fresh processes for an independent manufacture of 
nitric acid (other than by sulphuric acid) were suggested 
by Rudolf Wagner, who, up to 1865, culled attention to the 
convenient supply of alumina from cryolito and bauxite, 
then a rising industry (Jahresb. der Chem. Techn., 1865). 
Be found that alumina was capable of decomposing nitrate 
with ease, at a comparatively low temperature ; aud he also 
recommended for the same purposo the use of silicic acid, 
adding that Jjbe' alchemists had long ago made nitric acid 
by distilling it In the same way from a mixture of nitrate 
and clay, aa in the case of fuming sulphuric acid from 
green vitriol. Garraway (Eng, Pat. 2466, Feb. 1895) 


claimed the distillation of a mixture of sodium nitrate 
and the sulphates of alumina and iron with superheated 
steam, and the same treatment of a mixture of alkali 
nitrates and silicic acid (U.S. Pat. 590,143, Sept. 1897). 

J. H. Johnson had already obtained for Mr. H. M. 
Raker a patent to manufacture nitric acid by distilling a 
mixture of alkali nitrate and alumina. Here, however, the 
main value lay in the residue, which was converted by carbon 
dioxide into alumina and soda (Eng. Pat. 2866, Oct. 1870). 

The decomposition of sodium nitrate by calcium carbonate 
was suggested by Isidor Walz (Deutsche Ind. Zeit., 1869). 
He describes the treating of the mixture of these two sub¬ 
stances bv steam, and states that nearly the theoretical 
quantity of nitric acid was obtained by condensation in the 
then used bombonnes (Woolfe's bottles). The dry residue 
consists of soda and caustic lime, aud is then easily converted 
into caustic soda and calcium carbonate. 

K. Lieber (Her., 1875,49) in Cbarlottcnburg carried out 
this process without steam and on a fairly large scale. The 
results as to production of caustic soda appear to have been 
satisfactory for those days, and the nitric acid can, of course, 
have been only of the character of that produced by 
regeneration from the nitrous oxides. The practical work- 
iug of the process was, however, greatly hampered by the 
destruction of apparatus, as could be expected, and that 
was given as the grounds for discontinuing the work. 

This process—of Walz as well as modified by Lieber— 
has been revived and further modified by Vogt (Ger. Pat. 
69,059 of Jan. 1892) and by Wiclimann (Chem. Ind., 1893). 
The temperature for the decomposition of the alkali nitrate 
by calcium carbonate is too high, aud furnishes the lower 
oxides of nitrogen only ; they propose to mitigate this, and 
effect the decomposition at a lower temperature by heating 
a mixture of caustic lime aud sodium nitrate in a granulated 
state to nearly the decomposing temperature of the nitrate, 
and thus forcing iuto the retort a current of hot carbonic 
acid gas and steam; by this they claim to effect a perfect 
decomposition and easy development of nitric acid. 

The process of decomposing a porous mixture of ferric 
oxiiie and sodium nitrate by hot air and steam, proposed 
by G. Lunge (Ger. Pat. 74,487 of 1893), in revolving cylin¬ 
ders which are partly, for a length of five or six feet, heated 
in* a furnace (Ger. Pat. 90,654 of 1898), has been worked, 
and described as giving favourable results. The practical 
working has been described in detail (J. Vogel, Eng. and 
Mining J., 1900, 408), aud the results aie very interesting, 
especially as to the composition of the residues passing the 
revolving retorts. According to Mr. Vogel’s statement, 
the sodium of the nitrate is recoverable to the extent of 
92 per cent, as hydroxide, aud the oxides of nitrogen are 
valuable for the manufacture of sulphuric acid. 

As already explained, the economy of all these processes 
rested mainly with the residues in tho retorts or furnaces, 
and with possibilities of other local application, as the use 
of the nitrous vapours in the manufacture of sulphuric acid. 
To combine with such processes the manufacture of com¬ 
mercial nitric acid, the adoption of a perfect system for the 
regeneration and subsequent concentration of the acid 
becomes necessary. 

Seeing that the present supply of nitric acid is dependent 
on the South American nitre deposits, that the consumption 
in industry and agriculture is daily increasing, and that 
constant new uses aud applications of this acid are coming 
forth, it becomes natural to seek for other sources of assimil¬ 
able nitrogen j and as the atmosphere is the only remaining 
source of supply, the development of the electro-chemical 
industry has necessarily led to the engagement of capital, 
knowledge, and energy towards utilising the air for the 
production of nitric acid. 

The observations made by Lord Rayleigh (J. Chem. Soc., 
71, 181) on the flame of burning nitrogen, followed by 
the report by .Sir Wo. Crookes ( Electric World, 1898, 
No. 33), have stimulated enterprise and hope for some 
practical solution of this problem. The data for the 
formation of sodium nitrate, supplied by Sir Wm. Crookes, 
include the supposition that by the discharge of strong 
induction currents in atmospheric air, nitrous and nitric 
acid are formed primarily. F,vidently this is done in 
presence of water under appropriate conditions, as electric 
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discharge* produce from dry air only nitric , oxide and 
peroxide. His experiments lead to the statement that for 
the production of 74 grms. of sodium nitrate one kilowatt- 
hour is required, and therefore for one ton of nitre 
14,000 kilowatts. From the calculations be concludes 
that cheap water-power would render the manufacture of 
nitre by electricity profitable. At the general meeting of 
the British Association in Bristol, in September, Sir Win. 
Crockes concluded that the Niagara Falls power would 
be more than sufficient to supply annually 12,000,000 tons 
of nitre, thus covering the demand for it. 

Quite lately such observations and experiments have 
been continued and complemented; so by von I.epel 
(Ber., 1807, 1007 und 1000), and by Mulhmann and 
Hofer (Ber., 1903, 438), the formation of nitrous oxides 
from atmospheric air in presence and absence of water is 
experimentally described in these articles. 

The patent literature of the current day forms naturally 
an interesting feature, anil as the proposals set forth are 
practically untried up to the present time and no infor¬ 
mation procurable as to their workings, there is nothing 
left hut a reference to those which seem to possess a 
distinguishing feature, as follows : — 

Siemens and Halske (tier. l’at. 85,103 of 1899) refer 
to electrolysis of ammonia gas, oxygen, and atmospheric 
ai r. 

VV. Ostwald (Kng. Pst. 698 of 1902) claims the conducting 
of ammonia and air over red-hot platinum contact sub¬ 
stances for tbo purpose of producing ammonium nitrate. 

Bradley and Lovejoy (Kug. Pat. 8230 of 1901, ami U.S. 
Pat. 709,687 of 1902) tor the production of nitric acid from 
atmospheric air. 

These patents are used by the Atmospheric Products Co. 
with works at Niagara Falls. A description of the now 
existing plants and of the process is given, as far as any 
information could he obtained, in No. 1 of tho periodical 
The Electro-Chemical Industry of 1902. 

From this journal and from the Electrical lteview 
of May 1902, as also from the description given by 
M:l)oiiga!l and Howies in the Manchester Memoirs 
of the same year, we can conceive that a current of dry 
and cool air is forced to puss a succession of small electric 
discharges of high-tension currents, by which the nitrogen 
of the air is burned and dioxide formed; the current of 
air then passes into other reaction chambers, where it 
meets water and such other substances aB may bind the 
formed nitric acid. The intention seems to be the forming 
of calcium nitrate. I have been under the impression 
that this process also is still in the experimental stage, and 
I could not obtain definite information. 

It is generally conceded that in all cases of oxidation 
of nitrogen by the electric influences, the monoxide NO 
is first produced, and that this is converted into dioxide, 
NIas soon as any free oxygen comes in contact with it. 

The quantities of monoxide in presence of free oxygen 
ean therefore be deduced only from tho determination of 
the dioxide. And, in the absence of water, the dioxide 
is the highest oxidation produet which is formed by 
electric discharges in a mixture of nitrogen and oxygen. 
It is also shown experimentally that by the effect of high 
temperature, which exists in the sphere of the discharges, 
a constant deoxiilation of the already formed nitrogen 
oxides takes place ; but, as the monoxide is a colourless 
gas, the formation of the dioxide is under all circumstances 
indicated by its yellow or brown colour. 

The reduction of dioxide by the electric discharges 
sets the limit to production of uitric acid, and is the cause 
of the comparatively limited yield in acid by electrolytic 
influences. The examination of these effects of electric 
discharges on nitric oxide and on uitric dioxide led to 
experiments on these two gases in a closed space, and 
reducing the results to the amounts of the products from 
1,000 e.c. of oxide gas and 1,000 c.c. of dioxide gas, I 
arrived at the following : —l litre of nitric oxide gas 
furnished 36 mgrms. of uitric dioxide and 8'5 c.c. of 
nitrogen gas under the discharges of a strong current 
during twenty minutes; this indicates the decomposition of 
9 "5 per cent, of the nitric oxide, although during the whole 


time the formation of yellow and dark browu vapours 
takes place, which is hardly explicable otherwise than by 
assuming reversed reactions. 

If the dioxide gas is subjected to the same influences, 
1 litre furnishes l - 7 c.c. of gas, not absorbed by ooncen- 
trated sulphuric acid, so that only very little of ft appears 
to be decomposed at tho end of twenty minutes j still, 
the changes in the colour of the gas in tie sone of 
reaction shows that decomposition takes place, and it may 
be admitted ns feasible that reversible reactions occur. 

The results here described differ in many ways, 
apparently, from those rendered by former investigations. 
1’riestley already says that the nitrogen oxide is decomposed 
elcetrolylically ; Bull and Hofmann (Ami, dcr Client., 113, 
138), in 186(1, describe their experiments on nitric oxide 
under discharges of induction currents, obtaining the 
total quantity of free nitrogen, or nearly so ; Imt it will be 
seen that they used iron wires as electrodes. These wires, 
in burning, removed the free or nascent oxygen, thus 
preventing the reversible reaction, which I have indicated. 

In tho foregoing I have shortly described tho notion of 
electric discharges on mi enclosed volume of dry nitrogeu 
oxides. The reaction on dry atmospheric air under tho 
same conditions differs but little therefrom, and admits 
equally the assumption of reversible reactions, so that 
I litre of dry atmospheric air gave 4 iiigrms. of nitrogen 
peroxide, or not quite 1’ per cent, of the theoretical 
quantity. 

Tho direct formation of nitric acid under the named 
conditions or from dry atmospheric air is entirely excluded. 
We have several records of the present day on the formation 
of nitric acid by electric energy on moist or w et atmospheric, 
air. t may repeat that the production of tile peroxide 
from dry air leads to the formation of nitric acid when 
this gas eouies in contact with water Von Lepel (toe. 
cit., and Ber., 1903, 1251) describes an extensive series 
of experiments on air and water, the latter being brought 
into the sphere of electric reaction in vapour or “ atomised ” 
forms. He is led to the conclusion that not only the 
conditions of the electric discharges, hut also the material 
of the electrodes, influences the yield of nitric acid. 

Tho present practice of experiments appears to be based 
on the acknowledged facts that a current of nir conducted 
through a succession of short sparks insures the best yields 
of nitric oxide ; the use of witter in an atomised or dust 
form is entirely a question of construction of apparatus, 
as the reaction chamber would be otherwise affected by 
acid vapours. 

The Niagara Falls Works use dry anil cool air. These, 
as well as Mulhmann and llofer, von Hoped and others, 
employ a current of air to overcome the decomposing 
influence of the discharges on uitric oxide. In all cases, 
however, the air passes from the reaction chamber into a 
regenerating apparatus, and thus invariably a diluted nitric 
acid is produced, entirely independent from the amount of 
nitric oxide formed in the reaction chamber. 

We have here again before us the problem to make each 
diluted acid of commercial value—the Niagara Falls 
Company proposes to form nitrates ; but as only diluted 
solutions of nitrates aud nitrites would result iu that ease, 
the aspect which is at present offered by this interesting 
industry is invariably offering the question of costs : that 
of producing electric energy and that of concentration, to 
enable the product to compete with the natural nitrates. 

THE CONCENTRATION OF SULBHUIUC ACU). 

11V I)H. FIIANZ MKTEK. 

When, a few years ago, large quantities of sulphuric acid 
were made by catalysis, it was predicted that the chamber 
process would soou be replaced by the contact process. 
Now it is admitted that, while for the production of con¬ 
centrated acid tile contact processes are superior to the 
old processes, for the manufacture of weak acid the chamber 
process still exists. This standpoint is also taken by Luety 
and Niedenfuehr, in their “ Comparative Studies on the 
Advantages of Manufacturing Sulphuric Acid by means of 
the Anhydride Process snd by the Modern Lead-Chamber 
Process,” which are published in the Zeitschrift far angew. 
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Chemie, 1902; and Geo. C. Stone says, in hi» paper read 
before thie Society on March 31 :— 

"The advantage of the contact process is greater the 
stronger the acid made, the cost being the same per unit 
of sulphur for all strengths. For acids stronger than 



I The acid is fed to the pan continuously either from the 
Glover tower or from lead pans at a strength of at least 
(50° B. and at a temperature of about 150° C. Working 
! under these conditions, aud if pyrites containing about 50 per 
i cent, sulphur is used, 100 lb. of sulphur will produce about 
1 120 1b. of acid of 66° B. •, 

and, if working on sine 
blende with about 25 per 
cent, sulphur, 100 lb. of 
phur will produce about 
90 lb. of sulphuric acid of 
66° B. These results are 
obtained from roasting 
gases of a temperature of 
400°—425° C., and at this 
temperature 1 sq. ft. of 
the bottom of the pan 
will produce about 400 lb. 
of acid of 66° B. in 2* 
hours. If chamber acid 
alone is concentrated in 
the pans, the product is 
in quality equal to acid 
concentrated in platinum 
stills. 

The inventor has in¬ 
stalled his apparatus at 
several European works, 
and he now intends to put 
the pan under a partial 
vacuum in order to in¬ 
crease its capacity. 

The pans may he used 
in place of the direct 
heated cast-iron stills used 
so largely in America, and 
also for evaporating other 
liquids by the heat of 
waste gases, as, for in¬ 
stance, boiler flue gases. 


60° B. it is cheaper than the chambers, hut for 50° and ! 
perhaps for 60° B. it has at present little, if any, advantage.” 

Luety and Niedenfuehr wind up their paper by expressing 
their hopes that the rapid development of the contact 
processes may stimulate the manufacturers of sulphuric acid 
who are working according to the lead chamber process to 
efforts that will bear fruit, and as one of the means which 
may enable the owners of the lead chambers to compete, 
even in the manufacture of strong acids, against tho works 
using the contact processes, they mention Dr. A. Zanner’s 
method and apparatus for concentrating sulphuric acid by 
utilising the heat of the roasting gases (U.S. I’at. 693,695 ; 
this Journal, 1902, 476). 

As will be seen from the drawing, Zanner plnees pans of 
suitable sires in the gas flue between the roasting kiln and 
the Glover tower. The pan consists of a shell of cast iron 
about t in. thick, which is lined with earthenware plates 
about | in. thick. It is covered with earthenware slabs, 
which have holes for allowing the distillate to escape. 
These holes arc covered, in the manner shown on the 
drawing,'so as to prevent any flue-dust from falling into i 
tho pan. Inside the pan several partitions are placed, 
which serve a double purpose. As they arc put right over 
the joints between the earthenware slabs, 4liey protect these 
joints, so that no primary joints come into contact with 
the acid. Futhermore, they compel the acid to a zigzag 
and therefore longer way, as their openings for the passage 
of the acid are arranged alternately. The primary joints 
at the corners are covered by suitable pieces of earthen¬ 
ware, as shown on the drawing. The pans are so placed 
in the flue that almost its entire width is occupied by them, 
thus forcing the roasting gases to pass through tho large 
spaces left below and above the pan. The life of a pan is 
from 9 to 12 months j the flue must therefore be provided 
with a bye-pass, which is used in case a pan has to be 
replaced. Thg,beit way is to put an auxiliary pan in this 
flue, as shown on the drawing, and to have it always ready 
for operation, so that no interruption in the concentration 
of the acid takes place whenever a pan ha* to be replaced. 


ALKALI LANDS AND SUGAR-BEET CULTURE. 

PAPER III. 

BY HENKY C. MYEItK, 1 'h.D. 

In this Journal for May 31, 1901, 1 called attention to 
the possibilities of sugar-beet culture in the alkali soils of 
Utah, giving analysis of soils, available water, hcets, &c. 
In the Journal for Juno 30, 1902, I demonstrated the possi¬ 
bility of profitably reclaiming such lands through sugar- 
beet culture. Io this third paper of the series I desire to 
call attention to some of the difficulties encountered, aud to 
offer suggestions for overcoming them, and to point out 
some newly demonstrated properties of both the sugar-beet 
and alkali soils. 

Beet) of Low Purity .—In Syracuse, Davis County, Utah, 
sugar-beets are rarely up to factory requirements in purity; 
even where the required 12 per cent, of sugar is present so 
much alkali or mineral salts are taken np that the sugar 
per cent, in the beet juice is far below the required 80 per 
cent, of total dissolved material, frequently being even 
below 70 per cent. Out of 34 analyses, showing from 
12 to 16 per cent, sugar in the beet, the purity average 
was but 77’9. In studying the problem 1 selected soil 
samples as well as white alkali crust from the Bodily Ranch, 
the beets having been tested as shown in the subjoined 
tables. 

An examination of a surface foot of soil tells very little 
regarding its agricultural value. The analyses, however, 
show that very little alkali lies within reach of the beet 
roots, and that the low purity of the beets was due to 
improper irrigation and the bringing up of alkali from 
below the first foot. 

In West Weber, Utah, beets having a purity average of 
81 ‘3 were raised on soil containing 1,880 lb. of alkali within 
the surface acre-foot, and when the content of alkali was 
lowered to 376 lb., the beet purity went up to 84* 9. In various 
tests of similar soils of Hooper and West Weber, Utah, Jhe 
second acre.foot of soil seems to vary from 3,120 to 5,600 lb. 
of alkali—surely an ample supply to ruin almost any crop 





July IS, IMS.J 


NEW YORK SECTION. 


783 


.. 


... " ■ ■ ~ • 

Date. 

1 

Sugar in Beets. 

Purity. 

August 27 . 

. 11 *7 

72*3 

September u ... 

. 12*0 

73*1 

„ !{• .. 

. 15* 

79'8 

Soil of Bodily Ranch ( Surface Boot'). 

Salts. 

Per Cent, in Soil. 

Lb. per Acre-Foot. 

1 

Carbonates. 

. 0*013 

320 , 

Nitrates. 

. 0*003 

120 


. O'002 

80 

Chlorides. 


Total ... 


720 


Composition of White Alkali. 

Salts. 

Grins, per 100 c.c. 
Solution. 

Per Cent. 

Chlorides. 

. 0*51)10 

09*41 j 

Sulphates. 

. 0*23*20 

27*33 

Nitrates. 

. 0*011*8 

2*32 

Carbonates. 


0*94 

Total ... 


100*00 


improperly irrigated. By irrigating continually during the 
growth of the beet, and by ploughing repeatedly it is 
possible to keep the alkali down to below the beet roots, 
and to prevent the rising of these soluble salts of the soil. 
It is also possible to take advantage of this “ rising of the 
alkali ” by flooding the soil to a given depth and allowing 
the total alkali to rise to the surface during the dry season, 
the alkali being then removed, with a few inches of surface 
soil, by means of scrapers, llilganl has demonstrated 
(Bulletin 1281 that in a single season Irom one-third to 
one-half the total salts may be got rid of in this way. This 
method, however, would hardly apply in the case under 
consideration, being suited only to particularly corrosive 
soils. Irrigation with under-drainage removes alkali success¬ 
fully, but is expensive, and necessitates a loss of soluble 
plant food. 

Soils about Greeley, Colorado. —These soils have been 
reclaimed from the desert by a very ingenious plan of 
rotating potutoes, wheat, and alfalfa. The higher lands, 
above the basin of the Cache La l’oudre River, are free of 
alkali, and have yielded enormous crops without the addi¬ 
tion of plant food to the soil other than alfalfa. White 
alkali asserts itself in the bottom lands, but is not excessive, 
and black alkali is quite rare, the problem being largely one 
of proper irrigation and drainage. For these bottom lands, 
as well as those of the .South I’latle River, the sugar-beet 
is a most suitable crop, as it will tolerate quantities of alkali 
corrosive to common crops, and gradually remove alkali 
from the soil. The following table shows the amount of 
alkali removed ftom one acre of soil by a beet crop which 
tested as follows :— 

Beet Crop at Maturity. 

Average weight of beets tested. 1,255 grins. 

„ „ tops .. .500 „ 

„ sugar, jier cent. 148 

„ purity .. 81’3 

Alkali removed. 


Salts. 

Boots. | 

Lb. 

08*0 

04*9 

54*7 

Tops. 

Sulphates . 

Chlorides. 

Carbonates. 



188*2 

134'S 

• 

134'S 


Total alkali. 

322'5 lb. per acre. 


Uplands about Greeley. —These rich potato lands have 
been so profitable, aud the method of rotation so well 
balanced, that l felt much could lie learned by comparing 
their composition with that of the original desert soil 
which so discouraged the early settlors. It did not seem 
possible to me that a soil could remain rioh and productive 
alter removing crops of wheat, potatoes, aud alfalfa for 
8(i years, and adding only alfalfa to the soil as fertiliser, as 
in case of the *• Wheeler and Watson Ranch,” and this 
condition. I am informed, is not at all uuuaual upon these 
lands. 

I collected samples of virgin desort soil from lands 
situated similarly to the Wheeler and Watson holdings aud 
quite near to that ranch, as well as from the ranch itself 
after the first sugar-beet crop had been harvested. 

Analysis of Original Desert Soil, in per Cent, and 
Pounds per Acre-foot. 



Surface Foot. Second Foot. 

Salts. 





Por Cent. | 

i 

Lb. Por Cent. 

1 

Lb. 

j Carbonates . 

0*003 

120 0-00* 

80 

Chlorides. 

0*009 

300 0*005 

200 

Sulphates. 

0*009 

300 0*011 

440 

Nitrates. 

... 0*004 

100 0*01)7 

280 

Phosphates. 

0*040 

1,000 0*050 

8,000 

Potash. 

0*523 

20,920 0*430 

17.200 

Humus. 

0*510 

.. ! .. 1 

.. 


Soil from “ Wheeler and Watson Ranch,” in per Cent, 
anil Pounds per Acre-foot. 


Surface Foot. 


Second Foot,. 


Salts. 



Por Cent. 

Lb. 

Per Cent. 

Lb. 

Carbonates. 



Absent 


Chlorides. 

. 0*009 

300 

Trace 

Trace 

Sulphates . 

. 0*005 

200 

0*009 

300 

Nitrates. 

. 0*001 

40 

0*001 

40 

Phosphates. 

. 0*025 

1,000 

0*040 

1,600 

Potash. 


24,900 

0*001 

42,440 

Humus. 

. 0*090 

.. ! 


.. 


Comments. —In both tables the nitrates, phosphates, and, 
humus are low. Potash averaged well in the original soil, 
and becomes very high after 80 years' cultivation. The 
humus per cent, has also raised. 

Direct Comparison of Two Acre-feet* in Pounds. 


Salts. 


Carbonates 
Chlorides .. 
Sulphates.. 
.\ itrates ... 
Phosphates 
Potash. 


Virgin Prairie 
Soil. 


200 

880 

800 

440 

3,000 

38,120 


j After SO years’ 
Cultivation. 


880 

860 

80 

2,600 

87,400 


• An aero to the depth of 2 ft. 

It is quite evident that if this scheme of rotation is 
to be interrupted by the introduction of sugar-beet culture, 
analyses of the soil Bhould be made from year to year, after 
maturity of the crop, and such plant food as is found to be 
decreasing added to the soil in the form of fertiliser. Sugar 
beets raised on this ranch produced 10; 8 tons per acre, and 
at 4• 50 dola. per ton paid 86'85 dots. The beets were 
naturally of high purity, and tested as follows: — 


Date. 

Sugar. 

Purity, 

September 10. 

170 

i 88-8 

October 17. 

10*5 

10*2 

86-4 

88-3 
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A Crop that refuser to Perish.— The severe hailstorm 
near Greeley, Colorado, on June 27, 1902, destroyed the 
potato crop j grain and alfalfa were cut down dole to the 



C. F. Alden Beet Fiki.d after Hailstorm. 


ground as if a mower bad passed over them, and insurance 
companies ceased to insure against hail. Beet tops were 
removed, but it mattered not, for new ones were produced 



Jesse Forres Beet Fielij. Taken Jolt 2. 









July u,ins.] YORKSHIRE SECTION. 


786 


in five days, and tbe crop was eventually an excellent one. | 
These changes can he best illustrated by photographs taken t 
at the time. 

Field Records of Aldcn Reefs. 


Date. Smear. Purity. 

i 

October 31. 17*0 

November t . 17<> t 

M in. ni*8 aru 


1. Artemisia trideutaUt (true sage brush) 

2. Dislichlis spicata (salt grans). 

3. A triplex confetti folia. 

4. Suiwda Torreyana (seu hlite). 

5. A triplex canescens. 

3. Lycium Andcrsonii. 

7. (iutierrezia Fuihumiir. 

8. A mar an thus alfrus (tumble weed). 

9. liiyelovia graeeolens. 


Most interesting and valuable records were obtained from 
the ranch of Jesse Forbes, whole beets not only lost their 
heads, but were washed out of the ground by the bursting 
of a ditch ; or rather, the toil was washed away, leaving 
the entire beet proper exposed. These beets were 
straightened up by packing earth about them as far as 
soil conditions would allow, and a most excellent crop 
resulted. 


f^oiksfotre Section. 


Meeting held at Leed>, on June 2Gth, 1903. 


Titov. A. SM1TI1KLI.H IN TUB OHAIH. 




Forbes Beets on October 5. 


Field Records of Jesse Forties Reefs. 


Date. Sugar. Purify. 


September 12. lt*t S3*7 

., 23. l.VH S4V, 

October 20. HP 7 S7't 


Weeds as Indicators of Alkali. —The various weeds- 
growing profusely anti seeming to thrive upon alkali soil, j 
are true indicators of the nature of such soils. The 
classification of such weeds and their relation to the soil 
composition is of extreme importance, for it enables the 
trained eye to judge the nature of the soil at a glance. 
The “ Tussock-grass,” f«r example, of Utah, Nevada, 
Nebraska, Kansas, and California indicates that the soil is 
rich in sal-soda to a degree making fruit trees and even 
alfalfa, corn, and wheat impossible. If properly irrigated, 
however, such lands would grow sugar beets. In Bulletin 
No. 128, Hilgard points out that the natural plant growth 
seems to indicate the quality as well as the quantity of 
saline constituents, and Davy calls attention to the “ maxi¬ 
mum, optimum, and minimum ” of salts tolerated by certain 
alkali plants. 

Since publishing the second paper of this series, Mr. 
H. M. Hall, of the Agricultural Experiment Station of tbe 
University of California, has classified tbe weeds collected 
by me upon the virgin alkali soil of West Weber, Utah. 
This land was reclaimed from the desert, and analyses of 
soil before and after the introduction of sugar-beet culture 
given. The classification is at follows. 


NATURAL SODA DEPOSITS IN EGYPT. 

I1Y V. SEYMOUR 14 ItY A NT, 14. A. 

Tlie largest and most important deposit of natural 
soda in Egypt is in the Libyan Desert, about 40 miles 
nortli-west of Cairo. In a valley extending from 
Beiiisalaamu to Gaar, and running in a north-westerly 
direction for 21 miles, there is a string of lakes, all of, 
which contain a high percentage of salt, and most 
of them in addition are strongly alkaline The bed 
of these lakes consists of natural soda, covered with 
a layer of salt of varying thickness. The soda itself 
consists of several distinct varieties, the richest of 
which is gem natron, a hard, crystalline deposit 
containing a high percentage of alkali. The cryatals 
are monoclinic. On the other hand, kortai is an 
exceedingly soft deposit, composed of a mass of 
small needle-shaped crystals, and is usually found 
occurring under a layer of salt of from 15 to 20 cm. 
in thickness. Where kortai occurs the other varieties 
of natron are usuully absent. Gem natron, on the 
other hand, is generally found underlying strata of a 
third variety of trona sultani. This variety, occurring 
in larger quantities than the others, and also having 
the merit of being easily extracted in the summer when 
the lakes are dry, lias been chiefly used in the past as 
the raw inuterial for the manufacture of soda ash, since 
up to tho present time the solid has been used in preference 
to lake water for that purpose. 

There are two other varieties of trona which are of con¬ 
siderable interest, although they do not occur in tho bed of 
the lakes. Around the shores of the lakes, and especially 
on the south side, are extensive fields of korcheif, which 
forms an incrustation on the surface of tho sand. Borings 
made on these korcheff fields show that, under a metre of 
yellow sand, there is a layer of sand which contains crystals 
of natron to an average depth of about half a metre. 
Below this layer we find a thicknoss of 40 to 50 cm. of wet 
clayey sand, and finally we have a thick greenish clay 
bottom. Water percolates in below the crystal-containing 
Btratum, is drawn to the surface by capillarity, and arriving 
there, charged with alkali, is evaporated by the sun, thus 
leaving this yellowish-white crust, whicli slowly increases in 
depth from year to year. 

I have recently found a very pure form of natron 
efflorescing on the surface of the korcheff and between the 
incrustations. This occurs as a pure white powder con¬ 
taining over 80 per cent, of total alkali estimated as sodium 
carbonate. This efflorescence, although occurring in smalt 
quantities, may be of practical importance in the future, 
as, by the action of water and subsequent exposure to the 
heat of the sun, the alkali appears to effloresce in a very 
pure form, and to leave the mechanical and other impurities 
behind. 

The following analyses of samples of the three more 
important varieties of Egyptian natrons show their compo¬ 
sition. 
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t Gem Natron. 

Sultani. 

Korcheff. 

Sodium carbonate. 

42-71 

36*85 

35*56 

Sod. hyd. carbonate... 

j 8.3-71) 

2S*50 

17*22 i 

•Water. 

1 111-6)1 

1 i.v»w 

14*80 

Sodium chloride. 

1 *83 

i 8*43 

7**9 

Sodium sulphate. 

Insols. (ailica, calcium 

riu 

5*0J 

6*63 

sulphate, calcium 
carbonate, ferric 

oxide)... 

j 3-ID 

3-38 

)8M0 1 


• Chemical and mechanical. 

There has been considerable discussion aa to the composi¬ 
tion of natural soda, but the first two analyses correspond 
. almost exactly to the formula Na,CO,, NaHCO,, 2H s O. 
This confirms Chatard’a opinion that natural soda is not 
the sesqnicarbonate, but a “ four-thirds carbonate.” The 
ikorcheff, however, has not sufficient free carbon dioxide 
to correspond with this formula. Rapid evaporation and 
• constant exposure to the heat of the sun account for this 
- deficiency. 

The lakes are 11 in number, and are red in colour ; this 
is due to the presence of artemia in large numbers. The 
surface of the water is a few metres below the surface of the 
Mediterranean, and tho lakes are bordered on the northern 
side by a reed called “ bourdi ” by the natives. 

The injurious action of blown soda on plants has been 
remarked by Rbmer and others. On the Wadi natron 
. estate the prevailing wind is from the north, and constautly 
sweeps the korcheff dust over the southern shores of the 
lakes, and as a consequence there is no vegetation on that 
side of the valley. 

The names, areas, and alkalinity of the lakes are given 
in the following table, starting from the north-western 
extremity!— 



Area in 

Average 

Percentage 
of Sodium 

Sodium 

Lake. 

Square 

depth in 

Carbonato 


Metres. 

April. 

in April. J 

iu Solution. 



cm. 


Tons. 

Gaar. 

2,500,000 

300,000 

21*0 

1*53 

8,032 

Khadra. 

46*0 

7.36 

10.157 


1,600,000 

1,200,000 

17*0 

2*50 

6,800 

16,183 

Zukum. 

22*0 

6*13 ; 

Homra. 

650,000 

57*0 

5 00 

18,525 

Abu Ma’Ma.... 

100,000 

10*0 

10*39 

1 ,o,30 

Abu Gebnra.... 

208,145 

441*0 

4*62 

4,423 

Ruzaniah. 

016,017 

20*4 

1*01 

5.148 

'•Um Risha. 

2,358,230 

15*0 

3*50 ; 

6.003 


1,200,000 

200,000 

61*3 

3*51 

25,810 

3*26 

Muluk. 

0*0 

1*81 




1 

102,455 



Minimum 

Maximum 

Lane. 

Percentage. 

Percentage. 

Gaar . 

1*66 

3*18 

Khadra. 

6*13 

13*47 

Baida. 

1*61 

6*83 

Zukum. 

3*80 

8*46 

Homra. 

5*20 

9*45 

Abu Ma’Ma. 

10-89 

IS'Oi 

Abu Gebara. 

1*06 

10*96 

Ruzaniah.. /t\ . 

1*96 

7-42 

Urn Risha . 

3*10 

6*46 

Raida. 

2*59 

8*00 


• Water surface, 1,118,500 sq. ra. 

The total area of the lakes, taking into consideration 
outlying sheets of water, is therefore about 12,000,000 
sq. m., containiing about 100,000 tons of alkali in solution. 
Toe level of the water in the lakes varies greatly, being 
at a maximum in April and at a minimum in September, 
when, in fact, the lakes are either to a large extent or even 
wholly dried up. As a rule there is from 15 per cent, to 
SB per cent, of sodium chloride in solution, and in addition 
sulphate, carbonate, and bicarbonate. The percentage of 


sulphate in solution is usually approximately the same as 
the total alkalinity. The variations in alkalinity are shown 
in the foregoing table, the alkali being estimated as sodium 
carbonate. 

The lakes have no outlet, and are fed by numerous 
springs, which are mainly on the northern border. In 
Lake Homru, however, there are three artesian springs 
in the bed of the lake. The evaporation just balances 
the supply of water from these sources, and consequently 
the variation of level iu the lakes from year to year is 
not great. The rainfall is very small; in fact, rain only 
falls during one or two days iu the year, so that this does 
not affect the levels in the least degree. 

All the springs contain chloride, sulphute, and carbonate 
of soda to a small extent. In 20 springs which I analysed 
the percentage of alkali varied from 0-02 to 0- 08 per cent., 
the mean percentage being 0-0377 of sodium carbonate. 
The evaporation from the surface of the lakes bciug 
40,000,000 cb. m. per year, this alone would account for the 
annual deposition of about 15,000 tons of sodium carbonate. 

The water of the springs passes through strata of salt, 
limestone, and alkaline rocks. The latter arc decomposed 
by the combined action of air, carbon dioxide, water, heat, 
and pressure, the alkalis being dissolved as carbonates. 
Oxidised pyrites also aids in the formation of sodium 
sulphate by its actiou on the natural salt, and this again 
reacts on the calcium carbonate. Thus the springs 
eventually contain these three sodium salts. Hut, apart 
from the soda formed in tho valley by the evaporation of 
these dilute solutions, there is probably another factor also 
at work, namely, the decomposition of the bourdi roots in 
the moist ground in the summer, which reacts on the 
salt, sodium carbonate passing over. Abich ascribes the 
formation of soda in Armenia to a similar cause. 

In the lakes, natron is deposited during the winter 
months, and salt during the summer. The explanation of 
this is due to the following two facts: (A) Solids may 
naturally be deposited from solutions by either (1) arise 
of temperature, causing evaporation of water from a 
previously saturated solution, and thus precipitating out the 
solid; (2) a fall of temperature, causing crystallisation 
from a solution previously saturated at a higher temperature. 
(H) The variation in the solubilities of the carbonaie 
sulphate and chloride at different temperatures. The 
former two compounds increase in solubility to a marked 
extent with rise of temperature, tho latter but slightly. 

What actually takes place during the year’s cycle appears 
to he as follows:—At the end of the summer the lake bed is 
covered with a coatiug of salt, under which the natron layers 
run, tho surface water being saturated with salt and also 
having a high percentage of alkali, owing to the immense 
solar evaporation. As the weather becomes cooler towards 
the end of November the temperature of the water falls. 
The lake water, therefore, which was almost saturated with 
alkali at the higher temperature, now becomes saturated by 
the fall in temperature, aud actually begins to deposit crystals 
of natron on the salt to the depth of half a centimetre. At 
this point, however, the flow of fresh water into the lake 
increases enormously, and, since the chloride is almost as 
soluble at low as at high temperatures, the salt layer on the 
top of the lake bed begins to dissolve rapidly, and by the 
beginning of hebruary has almost entirely disappeared. 
The new natron, which has previously been deposited on 
the surface of the salt, now has the layer of salt dissolved 
from under it, and comes to rest on the previous year’s 
natron deposit. The large dilution of lake water at this 
point seems to counteract, to a marked extent, the action 
of the cold in crystallising out the natron, aud the new 
deposit consequently does not increase in thickness to any 
appreciable extent. At tho beginning of the following 
summer the temperature again rises; the natron is then to 
a certain extent redissolved, and the bed of the lake is then 
again covered with a salt coating, owing to the diminished 
quantity of water not being sufficient to hold the chloride 
in solution. 

The actual quantity of natron on the estate is not 
known; borings have not been made in sufficient numbers 

°„iJ! Ufi h ent n epth v ?° ‘he resources, but there is 
an almost inexhaustible supply. The utilisation of these 
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•deposits and the development of the other large soda 
deposits in the States, South America, Mexico, Bast Africa, 
and other parts, is occupying much attention at the present 
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time, and in the near future natural *oda will probably be a 
product of great importance as a raw material for alkali 
manufacture. 
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I.—PLANT, APPARATUS, AND MACHINERY. 

Enolish Patents. 

Fluids [Steam, $-c.] ; Apparatus fur Purifying -. 

»R. G. Brooke, Macclesfield. Eng. Pat. 12,867, Juno 5, 1902. 

Tiik apparatus, which is specially adapted for extracting 
-water or grease from steam, is of the kind described in 
Eng. Pats. 11,279 of 1892, 2931 of 1897 (this Journal, 
1898, 189), and 12,619 of 1900 (this Journal, 1901, 694), 
comprising an arrangement of slotted or perforated cylinders, 
&c., through and around which the steam is compelled to 
•flow, with frequent, change of direction, and is thereby 
caused to deposit its suspended matter. According to the 
present invention, the extracting capacity and efficiency of 
the apparatus are increased by the provision of internal 
-division plates or baffles, adapted to reverse the direction 
of flow of the steam, or to cause it to travel in a zigzag 
-course. Various constructional arrangements are claimed. 

—R. A. 

Aerating Liquids [Water, #-c.] or Causing Liquids to 

Absorb Gas; Apparatus for -. K. S. Murray and 

H. V. R. Read, London. Eng. Pat. 12,115, May 27, 
1902. 

The apparatus comprises two vessels and a valve controlling 
.passages arranged so that the energy of gas under pressure 
is employed to spray, or atomise, liquid in a vessel contain¬ 
ing gas under a less pressure, so as to cause the absorption 
-of the gas by the liquid, the gas which so sprays or forces 
the liquid being afterwards absorbed by a following charge 
-of liquid.—R. A. 

Controlling Chemical Processes, and Apparatus therefor ,• 

Method of Ascertaining, Watching, and -. C.Cyon, 

St. Petersburg. Eng. Pat. 5745, March 12, 1903. 

The method is adapted to chemical processes in which 
cases are developed, and to materials in a closed room, or 
in a heap, furnace, package, ship’s hold, silo, Ac. The 
gases developed are sucked out through a slotted or per¬ 
forated pipe or pipe eystem, by means of a suitable auction 


apparatus, and are passed to a testing device. Dense or 
tightly packed materials may be loosened by the pre¬ 
liminary introduction of compressed air or gas through the 
pipe system, and steam, gases, or vapours may bo intro¬ 
duced in the same way for the purpose of developing, 
regulating, or counteracting the chemical process. To 
facilitate the introduction of the suction pipe into the 
material, it is made of flat or oval section, tapered at tho 
end, and slotted or perforated on its length, the pipe being 
connected by a hose, Ac., to the suction apparatus. The 
pipe may also be provided with electric contacts, adapted to 
close the circuit of an alarm, Ac., in case the temperature 
exceeds a prescribed limit.—It. A. 

Evaporating Liquids ; Apparatus for -. H. Deinlnger, 

Beruau, and H. Andre, Buch, both in Germany. Eng. 
Fat. 6847, March 24,1903. 

The Fistorius pans nsed for spirit rectification are 
employed, with suitable constructional modifications, for 
the vacuum evaporation of liquids of all kinds. The pans 
are superposed id a chamber and heated outsido by hot 
steam. For the purpose of heating the puns internally at 
the same time, baffle-plates provided with tubes are 
arranged in the interior of the pans, to conduct upwards 
the steam generated from the liquid below tho baffle-plates, 
in such a manner that this steam serves to effect the 
internal heating without coming again into contact with 
the liquid. Tubes are connected to the pan covers, and 
extend through the bottom of the pan next above to below 
the corresponding tube thereof, to form a conduit for the 
steam generated above, and at the sides of, the baffle- 
plates. The pans are separated by plates, extending from 
the walls of the enclosing chamber to the connecting tubes, 
and provided with condensed steam pipes, to compel the 
steam to flow along the pan surface in the direction 
opposite to that of the liquid.—U. A. 

Concentrating Solutions i Meant Applicable for Use 
in —. H. W. Hemingway. Eng. Pat. 16,295, 1908. 
VII., page 795. 
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United States Patents. 

Furnace. T. G. Selleck, Assignor to Acme Steel Company, 
Chicago, Ill. U.8. Pat. 729,681, June 2, 1S03. 

The furnace is provided with a box, opening at its forward 
end through the wall, the opening being surrounded by a 
recess formed in the wall. The recess is closed on the face 
by removable means, and serves as a pocket to receive a 
mass of material for closing the open end of the box. 
The combustion chamber is arranged behind the box, 
and communicates with a series of horizontal and vertical 
flues surrounding the box, mainly in the longitudinal 
direction, the face of the box exposed within the combustion 
chamber being inclined and arranged to deflect the flame 
from tho combustion chamber into the first of the flues. 

—It. A. 

Furnace; Regenerative -. J. A. Durfee, Clmrdon, 

Ohio. U.S. Pat. 730,620, June 9, 1903. 

The furnace is combined with checker-brick regenerators 
located below the level of the furnace, and with means for 
clarifying the furnace gases from the products of combustion 
and deleterious matter in their passage to the regenerators. 
These means comprise a descending passage leading from 
each side of the furnace to an intermediate slag-pocket, 
which is similarly connected by a descending passage to a 
second slag-pocket underneath the regenerators. A down¬ 
ward passage leads from the top of each regenerator. 

—K. A. 

Agitation-Tank. .1. Stoveken, Cripplecreek, and L. Stove- 
ken, Florence, Col. U.S. Pat. 729,806, June 2, 1903. 
The tank is provided with a rotary agitator, and has a 
scries of wings extending inwardly from its vertical wall, 
a lateral opening adjacent to its lower end, and a conduit 
extending from near the bottom to an outlet adjacent to tho 
top of the tank. The agitator consists of a series of curved 
inclined blades fixed to a vertical shaft, which is stepped 
on the upper end of the piston of a vertical cylinder 
arranged centrally within the tank, the cylinder being 
adapted to be connected to a source of fluid-pressure 
supply. The agitator is driven from a suitable motor, which 
is geared to a pinion feathered on the above mentioned 
vertical shaft.—K. A. 

Filter-Press. J. Stoveken, Cripplecreek, and L. Stoveken, 
Florence, Col. U.S. Pat. 729,807, June 2, 1903. 

The press consists of one or more elements, each compris¬ 
ing a fixed and a movable abutment, with means for 
moving the latter, a bag interposed between the abutments 
having a supply conduit connected to its upper end and a 
discharge gate at its lower end, means for closiug the 
conduit while the bag is being pressed between the abut¬ 
ments, and means for holding the gate closed during the 
pressing.— B. A. 

Filter-Press. C. Kolb, Maxevillc, France. U.S. Pat. 
730,776, June 9, 1903. 

See Eng. Pat. 19,619 of 1902 j this Journal, 1903, 410. 

—T. F. 11. 

Drying Apparatus j Vacuum -. W. C. Perkins, Brook¬ 

line, Mass. U.S. Pat. 780,564, June 9, 1903. 

The apparatus is built up of a number of unit sections, 
each comprising an outer wall adapted to be fitted air-tight 
to the walls of similar adjacent sections, an internal portion 
adapted to receive a quantity of material and to expose it 
to the drying agencies, and a hollow bottom portion having 
a horizontal top surface and provided with an opening sur¬ 
rounded by a ledge, for tho discharge of the material. A 
revolving shaft, mounted in the central openings of the 
sections, is provided with feed devices, consisting of a dis¬ 
tributing blade and a scraper blade for each compartment. 
The apparatus is connected to an exhauster, and is pro¬ 
vided with valves of special construedon by means of which 
the materialman be introduced and withdrawn without 
impairing the vacuum.—R. A. 

Salt-Brine Evaporators. 'H. Holmes. U.S. Pat. 
780,210, 1903. VII., page 796. 


French Patents. 

Preventing Explosions of Containers for Oas or Com¬ 
pressed Fluids; Apparatus for -. Sue. d’Escaut 

et Meuse. First addition, Nov. 4, 1902, to Fr. Pat. 
824,350 of Sept. 10, 1902. (See this Journal, 1903,6I8.> 
The plate referred to in the original patent, is strengthened 
to prevent it from being ruptured before the determined 
pressure has been reached, and it is fastened down by an 
annular nut in such a way that when the pressure becomes 
excessive, it is cut cleanly through by the lower edge of 
the nut, and leaves a sufficiently large opening for the 
escape of the gas.-H. II. 

Distilling Liquids; Process and Apparatus for -. 

United States Distillation Co. Fr. Pat. 326,252, Nov. 11, 
1902. 

See U.S. Pats. 713,297-8 of 1902; this Journal, 1902, 
1523. (Also Eng. Put. 24,780 of 1902 ; this Journal, 1903, 
287.)—L. F. G. 

• 

Concentration of Liquids; Apparatus for the -. P. 

Kestner. First addition, dated Nov. 15, 1902, to Fr. 
Pat. 315,973, Nov. 16, 1901. 

A m; mu nit of tubes are enclosed in a vertical tower, 
through which pass hot gases. At the top and base of the 
tower are chests divided into three compartments, each 
upper compartment being connected by a number of the 
tubes to the corresponding lower compartment. The upper 
compartments are open at the top, to allow the vapours 
rising from the hot liquid to escape. The liquid to be 
concentrated enters the first of the lower compartments 
through a regulating valve, and rises through the first series 
of tubes to the corresponding upper compartment, where 
the disengaged vapours escape. From here it flows through 
an external pipe into the second lower compartment, and 
rises thiougb the second series of tubes into the second 
upper compartment, and again through an external pipe to 
the third lower compartment, from which, through the 
third series of tubes, it enters the third upper compartment, 
and is drawn off. As the liquid m its passage becomes 
concentrated, its bulk diminishes, and hence the number 
of tubes connecting each pair ol compartments is diminished 
as the concentration proceeds. 

A number of the towers can be arranged in a battery for 
multiple effect, and the number of compartments in the 
chests may be varied to suit the degree of concentration. 

—L. F. G. 

II—FUEL, GAS, AND LIGHT. 

Candles and Calories. V. B. Lewes. Lecture delivered 
before the Inst, of Gas Engineers, June 9, 1903. J. of 
Gas Lighting, 1903, 82, [2092], 766-770. 

A paper in which the relation between the calorific value 
and candle power of illuminating gas is discussed.— A. S. 

Incandescent Gas Light ; Theory of the — —. C. Killing. 

J. f. Gasbeleueht., 1903, 46, [23], 445—450. 

The author describes his latest experiments in support of 
his “ contact ” theory of the action of ceria in the incan¬ 
descent gas light (this Journal, 1896, 794), the subject 
being studied calorimetrically. As variations in the diameter, 
shape, and disposition of the mantles were found to affect 
the results seriously, each pair of tests was made with the 
same mantle. The mantle was first made of purified 
thoria, and, after tho calorimetric examination, was con¬ 
verted into thoria-ceria by immersing it in an alcoholic 
solution of cerium nitrate, after which it was again tested 
calorimetrically. The average result from a number of 
tests was as follows:—Calorific value of gas alone, 4,988 
calories; with mantle of pure thoriu, 4,188 calories; with 
mantle of thoria-ceria, 4,015 calories. The addition of 
ceria, therefore, increased the radiation from the mantle by 
13’9 per cent Similarly, it was found that when mantles 
of pare thoria were dipped, after examination, into a very 
weak solution of iridium or rhodium, the loss by radiatuur 
was increased by 18 per cent. On the other hand, when 



July 15,1903.] 


JOURNAL AND PATENT LITERATURE.—Cl. II. 


769 


mantles of pure thoria were treated with thoria, yttria, or 
erbia, the loss by radiation was not appreciably affected. 

In another aeries of tests, a delicate thermometer, having 
its bulb covered with soot, was fixed 20 cm. from the testing 
burner, and the rise in temperature indicated by the thermo¬ 
meter when the various mantles were used was noted. The 
rise produced by a mantle of pure thoria was increased by 
14'05 per cent, on addition of ceria, bv 14’54 per cent, on 
addition of the platinum metals, and was not appreciably 
affected by coating with thoria, yttria, or erbia. These 
numbers agree well with those obtained by the first 
method. 

The ceria in the Auer mixture therefore exercises a 
specific function, consisting in increasing the radiution from 
the mantle. Since the temperature of the mantle must be 
lower than that of a mantle of pure thoria, the author 
considers these facts to be opposed to the views of Nernst 
and ilose (this Journal, 1901, 791), and l,e Chutelier untl 
lloudouard (this Journal, 1898, 1129). The ceria cannot 
be replaced by any other rare earth, but the platinum 
metals have a very similar effect. With the latter, the 
luminosity is not so great, and the light has a red colour, 
hut the emissive power is almost as great in respect of heat 
radiation. The author adheres to his hypothesis that the 
action of the ceria is chemical and catalytic in its nature; 
that, by its rapid alternation between the two stages of 
oxidation, it induc es an intense local combustion of the 
gas and air upon the surface of tho mantle; and that a 
larger proportion of the heat produced is radiated in the 
form of light. (See also this Journal, 1902, 1012.)—11. 11. 

Knomsii Patents. 

Coke Ovens : Impts. in - C. A. Baglin, Ilalbam. 

Eng. Pat. 74 IS, March 31, 1903. 

In a coke-oven of the Coppee type, the gas-distributing 
canal is arranged inside tho air-distributing canal. Conical 
openings on the upper side of the former allow the issuing 
gas to mingle with the air, and the mixture rises through 
conical openings on the top of the air-distrih iting canal 
into tlie combustion flues, where it is ignited.—II. II. 

1'uel or Fuel Briquettes or /{locks ; Manufacture of -. 

J. C. Berutrop aud M. I,. <). v. 1,. Hulseboch, both of 

Amsterdam. Hug. Pat. 13,447, June 13, 1902. 

Concknti: ;tei> sulphuric acid is added to a solution of 
resin in petroleum, and tile mixture ground up with slaked 
lime. After a time the whole solidifies, and can he pressed 
into the fond'of briquettes, small coal or peat being added 
if desired.—T. F. B. 

Briquettes; Manufacture of -. J. It. Bock, Merseburg, 

Prussia. Eng. Pat. 10,105, July 19, 1902. 
Briquettes are made weatherproof by w holly or partially 
carbonising the bitiding material to render it insoluble, in 
water. If necessary, the heating is carried out in vacuo, 
or in an atmosphere of some inert gas.—T. I<\ B. 

Burner; Liquid Fuel - -,fur Boiler and other Furnaces. 

T. Lane, London. Eng. Pat. 20,081, Dec. 3, 1902. 

The combustible oil is sprayed, together with steam, into 
the furnace, the mixture issuing through apertures arranged 
round the circumference of a circular nozzle, and impinging 
on a bundle of rods radiating from within the mouth of 
the nozzle aud projecting into the furnace. The rods, being 
highly healed by Hie furnace, serve to thoroughly vaporise 
,the oil and ensure perfect combustion. The nozzle is 
jprotected by a cylindrical tube placed around it, which may 
tbe of bell-mouthed shape.—L. P. G. 

’Coal-Gas ; Manufacture of -. T. Settle and W. A. 

Padfield, Exeter. Eng. Pat. 12,552, June 2, 1902. 

Into tbe top of a retort, baviug a vertical portion consti¬ 
tuting about one-half its length and tapering slightly 
upwards, an inclined portion at its lower end, and a carved 
portion councciiug the vertical and inclined portions, coal is 
Injyoduced in small quantities, at regular short intervals, from 
* hopper which is joined to the top of the retort by a cylindrical 
extension. Within the latter a rod carrying two conical 
plungers works up and down, acting as a coal-measuring 


! and gas-seiliug device, the lower plunger-directing the 
i falling coal outwards towards the walls of the retort. Thus 
the fresh coal always forms a eup-slmped layer on the top, 
and the gas escapes to the ascension.pipe without coming 
iut) contact with the red-hot cake.—11. It. 

Gas ami .hr in connection with (tas /‘reducers ; Treat- 
; went if -. tv. J. CrossleV and T. Iligliy, Man¬ 

chester. Eng. Pat. 14,1 fill, June 23, 1902. 

I'h i- gises either directly on leaving the producer, or after 
passing through an air superheater, enter a long chamber, 
partly filled w ith water and divided into compartments by 
transverse partitions which extend upwards from tho 
bottom to some di-lance above the water level, ports being 
arranged in the partitions below the water level. Beating 
paddles reuilve in the compartments mid (111 them with 
spray. I lie solid matters collected are removed through 
wattr lutes ut the sides of the washer. 'The water passes 
through the washer iu a direction opposite to that of tin* 
gase-. Par; of the heated water is pumped up to an air- 
saturating tower and returns to the cool end of the washer, 
"hilst the heated, water-laden air is led info the producer, 

II. 11. 

Producer-Cos Cfneralors ; Construction and Working oj 
■——. i '. II. Scliill, Manchester, and II, (i. Hills, Hyde. 
Eng. Pat. ls.Ki'.T, Aug. 28, 1902. 

Jn the upper part of the generator is a -team-raising and 
heat-storing device, consisting of a mass of east-iron, 
perforated for the passage of tho products of combustion 
and having wrought iron pipes embedded in it. The pipes 
are connected lo a water supply at it suitable pressure, aud 
with a steam jet in a chimney at the top of the generator. 
A valve, closing the chimney above the steam jet, i» 
actuated by the rise and fall of a gas-holder. The outlet 
for the producer gas, having a non return valve, lends from 
the lower part of the apparatus to the gas-holder. The air- 
supply pipes also have non-return valves. When the 
generator is in action, the steam produced by the water 
flowing into the wrought-iron pipes issues from the jet in 
the chimney, and since tho valve in the latter remains 
closed so long as the gas-holder is not full, the steam passes 
down through tho mass of fuel, and the gas is forced into 
the gas-holder. When the latter is filled the chimney valve 
opens automatically, and the steam jet. acting as an injector, 
draws air into the generator up through the fuel, raising 
the heat of the latter and storing heat in the steam-raising 
device.—11. B. r ‘ 

Furnace Gases; Process and Apparatus for Purifying 

-. E. Ilian, Luxemburg. Eng. Bat. 4881, March 2 

1903. 

Within a closed casing revolves a horizontal shaft carry¬ 
ing a number of perforated discs, the lower parts of which 
dip into the water or other purifying liquid which flows 
through the apparatus. Baffle plates, fastened to the 
casing and extending between the perforated plates, prevent 
the gases from escaping along the walls of the casing. If 
it is desired to cool the gases, the battle platcH are made 
hollow, with refrigerating coils within them.—H. B. 

Mantles; [ Se/f-Lightinj ] Incandescent - It. Bcrtliolll, 

New York. Eng. I’at. 1954, Jan. 27, 1903. 

•Striuks of rhodium chloride solution are painted on the 
mantle and lead to a catalytic lighting pellet, such as a 
pellet of platinum black.—H. B. 

Clertricat Glow Lamps with Osmium Filaments; Manu¬ 
facture of - (>. Imray, London. Erom Oester- 

reiebische Gasgliihliclit u. lilectricitiits Ges., Vienna 
Eng. Bat. 12,182, May 28, 1902. 

It has been found that the formation of deposits on the 
globes of osmium lamps is prevented if a small quantity 
of an oxidising gas is present. On filling the bulb with 
air, for example, a pressure of 0-1 mm. is suitable. The 
oxidising gas, or substance that will generate such gas, is 
introduced into the closed vessel or globe, in which the 
filament is heated to incandescence either during the 
manufacture or during its use, and the gas is either left 
permanently in the globe or partly, removed.— H. B. 
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Arc-Lamp Electrodes ; Manufacture of -. R. Hopfelt, 

Berlin. Eng. Pat. 26,071, Nov. 26, 1902. 

Sec Er. Put. 319,898, 1902 ; this Journal, 1902, 1525. 

—H. B. 

United States Patent. 

Fuel; Process of Making Artificial -. G. Ad rot, 

Marseilles. U.S. Put. 729,711, June 2, 1903. 

Powdered or granular carbonaceous matter is added to a 
mixture of petroleum and sodium resinate ; the resulting 
product is heated, mixed with a solution of a metallic salt, 
cooled, and dried.— T. V. li. 

French Patents. 

Alcohol and Petroleum Oil or Spirit; Process for Making 

a Permanent and Homogeneous Mixture of -. 

I,. Stouveuaut. Fr. Pat. 326,937, Nov. 24, 1902. 

The mixture of alcohol and petroleum is stirred in a hath, 
and acetone or amyl acetate added drop by drop till u clear 
liipiid results.—1,. F. (i. 

Carhuretting of Illuminating Gas ; Process and Apparatus 

for -. .1. Grzybowski. Fr. Pat. 326,2X1, Nov. 11, 

1902. 

Bee Eng. Pat. 25,425 of 1902 ; this Journal, 1903,-290. 

—T. f. n. 

Arc-Lamp for Producing Short Hags. Siemens and 
lialske Akt.-Ges. Fr. Pat. 325,802, Sept. 20, 1902. 

A: arc-lump intended to produce short (violet and ultra¬ 
violet) ruys is made with steel electrodes with spherical 
ends. The electrodes may consist of bars of about -1 cm. 
in diameter with renewable spherical ends.—W. G. M. 

Mantles; Manufacture of Incandescence T. Terrell. 
Fr. Pat. 326,300, Nov. 12, 1902. 

See Eng. Pat. 11,042 of 1902 ; this Journal, 1903, 619. 

-II. li. 

Filaments f<n Incandescent Electric Lamps ; Manufacture 

of -, and Apparatus therefor. VV. L. Voelker. 

Fr. Pat. 326,391, Nov. 17, 1902. 

See Eng. Pat. 16,653 of 1901 ; this Journal, 1903, 18. 

—II. B. 

Ill—DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES, 

Petroleum ; Distinction of Crude - ,from its Distillates 

and Residues. C. Kngler. Zeits. an jew. Them., 1903, 
18, [23], 544. (Fifth Intemat. Congress of Applied 
Chem., Berlin.) 

Crude petroleum and petroleum residues are distinguished 
from the distillates by the presence of asphalt and pitch. 
Considerable admixture of distillates is detected by means 
of a fractional distillation, aided, in the ease of crude 
petroleum, by a knowledge of the source. Residues from 
the distillation of illumiuating oil are distinguished from 
crude petroleum by the almost invariable presence in the 
latter of portions boiling below 273”— 200 " C. Normal 
residues from lubricating oils are almost always heavier 
than water. The temperature at which they commence to 
Sow should also be determined.—E. F. 

Petroleum ; Argentine -. I,. ITarperath. Zeits. angew. 

Chem., 1903, 16, [23], 545. (Fiftli Intermit. Congress 
of Applied Chem., Berlin.) 

Sasipi.es examined by the author in former years were of 
isphaltic character and technically useless. A tew years ago, 
however, a cloudburst caused a large landslip which disclosed 
a new source of petroleum. Under a layer of hydraulic 
limestone a Ipytfl: of 6anditone wns discovered, at It—20 m. 
depth, impregnated with oil. Below this, and separated by 
7 m. of shingle, was another sandstone layer containing oil 
of lower denaity.—E. F. 


Naphtha [Petroleum] i Fractionation of ——fin the Cold 
by Means of Alcoholic Mixtures. C. CharitscHkow. 
Zeits. angew. Chem., 1903, 16, [23], 545. (Fifth 
Internal. Congress of Applied Chom., Berlin.) 

Naphtha, or its residues, is treated with a solvent, such as 
amy l alcohol, and fractionally precipitated with spirits of 
wine. The heaviest and least volatile fractions are pre¬ 
cipitated first. The author considers the method suitable 
both for analysis and for technical application.—E. F. 

Petroleum ; Examination of Commercial -. L. Bergner. 

Zeits. angew. Chem., 1903, 16, [23], 545. (Fifth 
I Intermit. ('ongress of Applied Chem., Berlin.) 

The so-called soda- or Charitschkow tcst is no guide as to 
the purity of a commercial petroleum, as naphthenic acids 
| are formed by slight oxidation. The author ctmsiders 
determination of ash and tests for efficient purification with 
alkali to be the only proper criteria.—K. F. 

Ammonium Sulphate Process; A New -. 

J. Ballantyne. VII., page 794. 

Slialc Oil; The liases contained in Scottish -. Part II. 

; F. C. Garrett and ,1. A. Suiythc. i’roc. Chem. Soc., 1933 , 
j 19, [26S], 164. 

j The only bases obtained in n state of purity' from the 
fractions of Scottish shale oil boiling between 164° and 
j 180' C. are 2;o-dimethglpyridine and 2:4:6-trimethyl- 
pyridine. The lower bomologue, which has not, up to the 
| present, been described, is a liquid lighter than, and in- 
; soluble in, water, having a pleasant aromatic smell, and 
j boiling at 163 ——16-4 under 768 mm. pressure. Its rner- 
[ curichInride melts at 120° and its aurichloride at 96° ; 
its platinichloride melts and decomposes at 216 : C. The 
trimethylpyridinc boils at 171" under 768 mm. pressure, and 
gives an aurichloride containing one molecule of water of 
crystallisation and melting at 53'; when anhydrous, the 
salt melts at 112 . 

English Patents. 

Coal- 7 ar ; Method of and Means for Dehydrating and 

Distilling -, applicable also for other and like 

i Purposes. J. Archdale, Manchester. Eng. Pat. 16,51!, 
July 25, 1902. 

The still is in the form of a long rectangular, covered 
trough, with a furnace at one end, and at the same end an 
outlet pipe for the dehydrated tar. At the other end is an 
inlet pipe lor the tar and an outlet hole for the vapours. 

, ’ihe bottom of the still slopes slightly towards the furnace 
end, and is provided with baffle plates, so that the tar flows 
• gradually downwards, sudden heating being avoided. The 
whole is supported on a brick framework, forming a flue 
I under the still.— T. |{. 


Carbolic Acid and Homologues of the same; Process for 
Manufacturing Deodorants and Soluble H. Rose- 

»>ann. Eng. Pat. 28,277, Dec. 22, 1902. XVIII. C., 
page 816. 


—, from Distillation Gases. 
8287, April 9, 1903. VIE, 


Ammonia; Extraction of - 
IE Brunck. Eng. Pat. 
page 795. 

Petroleum and other Hydrocarbons; Treatment of ■ 
and of their Distillates and Derieatives. W. L. Wis 
London. From I,, von Mav, Austria. Eug. Pat. 95 
Jan. 14, 1903. 

The substances under treatment aro heated or eooled bjp 
means of heat-transferring devices, which aro rotated or 
otherwise moved whilst in contact with the oil. ftc., under 
treatment, and which are traversed by a heating medium 
le.g., steam) or a cooling medium.—C. S. 


United States Patent. 


Creosote Oil; Treating — 
to W. M. Morgan. EES. 
XIII. B. ; page 808. 


! 


• C. W. Bilfinger, Assigns? 
Pat. 729,838, Jane 2, 190W 
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Fhunch FiTKrra. 

Solid Substances; Prorest of Heating [Destructive Dis¬ 
tillation ] -. to Extract Distillation Products and 

Valuable Residues. L. Zechmeister. It. Pat. 326,3215, 
Nov. U, 1902. 

A process is claimed for distilling " oil, peat, Ac.” The 
temperature is maintained at about 160 ° C„ until acid fumes 
cease to come off; the distillation is then continued at 
about 300’ C. The residue forms a valuble fuel, giving 
little smoke, and yielding, on further distillation, a pure 
illuminating gas. 

In wood distillation, heating is continued so long as the 
distillate is free from tarry mutter. In this way, wood 
vinegar is obtained free from tar.—T. F. II. 

Naphthalene and Anthracene from Tar Distillation; 
Process and Apparatus for Crystallisation and Imme¬ 
diate Separation from the Mother Liquor of Products 

to be Crystallised, particularly applicable to - —. 

K. Fourcy and G. liuirc. Fr. l’at. 325,163, Nov. 8, 
1902. 

See Eng. I’at. 24,881 of 1902 ; this Journal, 1903. 291. 

—'T. F. 11. 

“Vaselines I ndustrielle.s ’’ and Lubricating Mineral Oils ; 

Manufacture of -. J. Girard, J. Tuhourin, and 

I,. Fortevln. Kr. Fat. 326,348, .Nov. 16, 1902. 

Natural hydrocarbons, such as petroleum or naphtha, are 
treated with chlorine, or with a mixture of chlorine and a 
hypochlorite, and the product decanted and washed. 

— V. A. M. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

Mordant Dyestuffs. C. I.iebermann. (Fifth Internet. 
Congress of Applied Chom., Berlin.) Zeits. angew. 
Chem., 1903, 16, [24], 577. 

Tup, author maintains the vigor expressed by himself and 
v. Kostanecki (this Journal, 1887, 724), that only those 
liydroxyantbrai|uinoues containing ut least two hydroxyl 
groups (or a liydroxvl aud a carboxyl group) in the ortho- 
alizarin-) position, dye with the usual inorganic mordants. 

—J. MeC. 

A:o Dyestuffs of the Santonin Group. O. Schmidt and 
E. Wedekind. Zeits. f. Farben- u. Textil-t hem., 1903, 
[12], 229—233. 

SANTONIN, the active priueiple of Santonica, is a 

/3-naphthol derivative, and the lactone of santoniuic acid. On 
reduction it forms (/-santonous acid. 1 1 is easily transformed 
into its isomeride, desmotroposantonin, or into santonic 
acid, an isomer of santoninio acid. Neither sautonin nor 
santouinic acid react with diazo compounds. Santonic aoid 
reacts with 2 mols. of a diazo coinponud in alkaline solution 
to form fatty aromatic azo compounds which are yellowish- 
red in alkaline solution. On partial reduction with 
stannous chloride, these yield amino-azo compounds which 
dye wool, silk, tanuined cotton, uud jute in pink to violet-red 
shades, fairly fast to light. Desmotroposantonin, its reduc¬ 
tion product desmotroposantonous acid, and d-santonons 
acid react quantitatively with 1 mol. of a diazo compound 
in weakly alkaline solution, forming true aromatic azo 
compounds which are yellow to dark red crystalline dye¬ 
stuffs, Unless the diuzotised component contains acid 
groups the dyestuffs are not very soluble. Those formed 
from desmotroposantonin and diazosutphonic acids are 
soluble in sodium carbonate solution with a yellow colour, 
turning intensely violet or red with caustic alkalis.—E. F. 

Indigo ; The Best Method of Determining 
Mdhlau. XXIIL, page 825. 

Azo Dyes, Nitro Compounds, fc.; Volumetric Process for 

the Determination of - . E. Knecht. XXIII., 

page 325. 

p-Nitrotoluidine; Electrolytic Reduction of——, in Hy¬ 
drochloric Acid Solution in the presence of Eormic 
Aldehyde. E. Goeeke. XI. A., page 803. 


LITERATURE— Cl. Ill. A IV. 7*1 


English Fa tents. 

Disazo Dyestuff's from Monoarrtylparadiamidokydrn- 
quinonedialhylether or A midohydroquinontdittlkylelher; 
Manufacture of Subslantire Secondary ——Fhrb- 
werko vorm. Meister, Lucius und llrilninir, Hnechst n/M., 
Germany. Eng. Fat. 14,576, Juno 30, 1902. 

A ritouorr dyeing unmordanted cotton reddish-blue is 
obtained by diazotlsing monoacetyl-p-diammoquinol (hydro- 
quinoue] dialkylether, combining with one equivalent of 
a-nuphtliylumine-6- (or 7-) sulphonic acid, diazotwiug the 
resulting atnino-uzo compound, ootnbining the product with 
one equivalent of 2-naphtbol-6-sulphonin acid, and eliminat¬ 
ing the acetyl group. When diazotised on the fibre aud 
developed with 8-naplttlioI, n pure greenish-blue is obtained, 
fast to washing. liy replacing the 2-naphthol-6-sulphonic 
acid in the above process hy 2-umiao-8-imphthol-6-8ulphonic 
acid, a blue-black dyestuff is obtained, which, when 
diazotised on the fibre and developed with the usual 
developers, such as fi-nnphthol, a m-diamine, or resorcinol, 
yields a blue-black, black, or greenish-black, fast to wash¬ 
ing. The liiononcetyl-p-dinminoquinoldialkylnther, which 
has not hitherto been used for preparing dyestuffs, may be 
manufactured from nniinoquinoldimrthylethor in the usual 
manner. The above dyestuffs are also prepared by dlaio- 
tising mououcuty! -1.1- uuphthylenediiuuinc 6- (or 7*) 
sulphonic acid, combining with 2-uuphthoi-6-sulpbonio acid, 
eliminating the acetyl group, diazotisiug, und combining 
witli auiinoquiuoldialkyiother.—E. F. 

Phenylylyeine-ortho-carboxylic Acid ; Manufacture of - 

[Indigo Dyestuffs ]. O. Imray, London. From tile 
Farbwcrke vorm. Meister, Lucius und Briiniiig, Hnechst 
a/Maiti, Germany. Eng. Fat. 1.5,660, July It, 1903. 

See addition dated July 12, 1902, to Fr. Fat. 308,802 of 
1900i this Journal, 1903, 414.—T. F. B. 

Azo Colouring Matter, Colouring Matter Lakes, and Inter¬ 
mediate Products relating thereto; Manufacture of ——. 

J. V. Johnson, London. From the lludische Anilin unit 
Soda Kabrik, Ludwigshafen-on-Uhine. Lug. Put. 15,599, 
July 12.19C2. 

See Fr. Fat. 322,985 of 1902; this ,1 on nil, 1903, 414. 

—T. F. H. 

Colouring Matters containing Sulphur [Sulphide Dye¬ 
stuffs] ; Manufacture of -. J. Y. Johnson, London. 

From the lladische Anilin und Soda Fabrik, Ludwigs- 
haferi-on-Khine. Eng. Fat. 15,600, July 12, 1902. 

See Fr. Fat. 322,78 I of 1902 ; this Journal, 1903, 361. 

—T. F. 15. 

Green Dyes Containing Sulphur [Sulphide Dyestuffs ] : 

Manufacture of -. G. W. Johnson, London. From 

Kalin and (Jo., Iiiebrich-on-lihine. Eng. Fat. 16,931, 
July 30, 1902. 

See Fr. Fat. 323,489 of 1902 ; this Journal, 1903, 491. 

—T. F. 15. 

United States Patents. 

Anthracene Dye. M. Kugel, Wiesdorf, Assignor to barbell - 
fabriken of Klberfeld Co., New York. U.S. l’at. 729,073, 
May 26, 1903. 

See Fr. Fat. 326,122, following these.—E. B. 

Azo Dye, and Process of making tame. M. Kuhn, Assignor 
to Farbeufubriken of Klberfeld ( o., New Yolk. U.S. 
Fat. 729,601, June 2, 1903. 

See Eng. l’.it. 18,569, Aug. 23, 1902; Ibis Journal, 1903, 
359.—E. F. 

Sulphur Dye [Sulphide Dyestuffs] ; Olive-Green - , and 

Process of making same. A. L. Luskn, Assignor to 

K. Oehler, Anilin- und Anilin-Farben Fabrik, Offenbach 
a/M., Germany. U.S. Fat. 729,874, June 2, 1903. 

Dies' run's are obtained by melting diformyl-m-phenylenc- 
diamine with sulphur anil sodium sulphide. A salt of a 
heavy metal, such as zinc chloride, may added to the 

C t 
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melt. The substance produced in presence of zinc chloride 
ii a black mass soluble in water to a greenish-yellow solution, 
is precipitated by acids, and redissolved by dilute ammonia, 
and dissolves in strong sulphuric acid to a dirty green 
solution.—K. F. 

Indigo Colouring Matter containing Halogen, and Process 
of making same. P. K. Osbert, Assignor to Badisehe 
Anilin- und Soda-Fabrik, Dudwigshafen u/Kh., Germany. 
U.S. Pat. 7.10,148, June 2, 11>03. 
CTANOMETHYLANTHBANlf.ie acid is bromiuated and the 
monobrom compound converted by caustic alkali into 
bromo-plienylglycoeoll-o-carboxylic acid. This is converted 
by the action of acetic anhydride into acetylbromo-indoxyl, 
which forms a dibrorno-indigo by the action of caustic 
alkali and air. The product imparts no blue colour to 
glacial acetic acid, cold carbon bisulphide, cold chloroform, 
or hot ethyl alcohol.— E. F. 


Acridine Dye ; Yellow -, and Process of making same. 

K. Jedlicka, llasle. Assignor to Society of Chemical 
Industry, llasle, Switzerland. U.S. Pat. 730,771. June 9, 
1903. 


Okanob dyestuffs are prepared by the action of acetalde¬ 
hyde on the leuco compounds corresponding to the ainino- 
acridincs, in aqueous solution and in presence of a mineral 
acid. The products dissolve easily in cold water to an 
orange coloured solution, and dye leather and mordanted 
cotton orange shades. The dyestuff obtained in this way 
from the leuco compound corresponding to the Acridine 
Yellow is specially claimed. (Compare addition to Fr. Pat. 
241,916; this Journal, 1902, 1529.)—K. F. 


Aromatic Amines; Process of making Substitution Pro¬ 
ducts of -. It. l.esscr, Berlin. U.S. Pat. 729,876, 

June 2, 1903. 


Sue Fr. Pat. 3: 


534 of 1902 ; this Journal, 1903, G91. 

—T. F. B. 


French Patents. 

p-Aminotolyl-p-Hi/draxyphenyluminc , and Sulphur Dye¬ 
stuffs therefrom {Sulphide Dyestuffs] ; Preparation of 

_. Ma'nuf. Cyonn. do Mat. Col. Addition, dated 

Oct. 20, 1902, to Fr. Pat. 317,219, Dec. 24, 1901. 

The hitherto unknown base, /i-hydroxy-m-chlorophenyl- 
ii-aminotolylamine, is obtained by reducing the product 
formed by the simultaneous oxidation of equiraolecubir 
quantities of chloro-p-aminophenol (Koblrepp, Ami., 234, 
5) and o-toluidine. It forms colourless crystals, which are 
sparingly soluble iu water, and gives soluble salts with both 
acids and alkalis. When fused with alkali polysulphules 
it yields a dyestuff similar to that produced from p-aimno- 
tolyl p-hydroxyphenylmnine (this Journal, 1902, 907), but 
greener in shade. The dyeings obtained from the new 
dyestuff are, it is stated, very fast —10. B. 

Sulphur Dyestuff [Sulphide Dyestuffs] ; Blue -. Act. 

Gesell. fur Auilin-Fubrik. Fr. Pat. 525,639, Get. 27, 1902. 

By beating p-dihydroxydiphenylamiue with sulphur at 
180° 0., Schneider (Ber., 32, 690) obtained a compound 
which dissolves in alkali solutions with a blue colour and 
dyes uumordanted cotton blue. The dyestuff so produced is 
of no technical value, its affinity for the libre being too slight. 
By heating together the substances named at a temperature 
(e.g., 23W C.) exceeding 180° C., until hydrogen sulphide 
ceases to bo evolved, a product is obtained which dissolves in 
caustic alkali and sodium sulphide solutions with a deep 
grecn'sh-blue colour and which dyes cotton bright tndigo- 
blue shades, wltich are rendered redder and deeper by 
after-treatment with hydrogen peroxide.—E. B. 


Jndophenols ; Process for Preparing Certain 
Gesell. fur Auilin-Fabrik. Fr. Pat. 326.C 


Act. 
,088, Nov. 4, 


1903. 


EquiMoLEervAR quantities, on the one hand, of thc>amino 
derivative*^ phenol, o-oresol, m-eresol, or.o-chlorophenol, 
and, on the other band, phenol, o-cresol, or m-cresol, on the 
other hand, are aimnltaneously oxidised by alkaline agents 
at a tempeniture below 0° C., instead of at or above this 


temperature ns hitherto. Greatly increased yields of the 
dyestuff products are thus obtained.—E. B. 

Colouring Matters [ Sulphide Dyestuffs ] containing Sul¬ 
phur, derived from m-Toluylenediamine; Manufacture 

„f _. Soe. J. B. Geigy et Cie. Third Addition, dated 

Oct. 31, 1902, to Fr. Pat. 306,655, Dec. 27, 1900 (this 
Journal, 1993, 490). 

Mono- or diformyl-m-toluylenediamine is melted with 
sulphur without addition of sodium sulphide. The pro¬ 
ducts are soluble in hot sodium sulphide solution with 
an intense yellow colour, and dye unmordanted cotton a fast 
golden-yellow shade. 

Yellow dyestuffs are also obtained by melting mono- or 
diformvl-m-toluylcnediainine with sulphur and benzidine or 
its derivatives. ’ (See also U.S. Pat. 722,630* this Journal, 
1903, 490.) 

When the benzidine is replaced by diformylbenzidine, 
dyestuffs are obtained giving on unmordanted cotton 
yellow-orange shades.—E. F. 

Dyestuffs [Sulphide Dyestuffs] from Hypouratcs of Meta- 

diamincs ; Manufacture of -. Chem. Fabr. vormals 

Woiler-ter Meer. Fr. Pat. 326,113, Nov. 5, 1902. 

Toe hypouratcs which are formed by the action of carbon 
bisulphide on alcoholic solutions of m-diannner, and m- 
diatnine sulphonic acids, yield dyestuffs when fused with 
sulphur and alkali sulphides; thus, the hypourates of m- 
phenylenediamino give, when so treated, olive-green dye¬ 
stuffs, whilst the hypourates of m-toluylenediamine furnish 
yellow to red-brown dyestuffs. The proportion of sulphur 
employed in the melt has an influence upon the shade of 
the dyestuff produced.—K. B. 

Anthracene Dyestuffs containing Nitrogen [ Oxazines ]. 

F. Bayer and Co. Fr. Pat. 326,122, Nov. 5, 1902. 

1.2- At.ru yl.\ minoh yiikox VANTiniAquiNON eh and their 
derivatives are converted, by oxidation, into colouring 
matters, probably of the oxazine class, the sulphonic acid 
derivatives of which constitute, it is asserted, a series of 
dyestuffs of great technical importance. These dye un- 
mordanted wool fast violet, blue, and blue-green, and 
chrome-mordanted wool fast violet and green colours. The 
intermediate aiphylitmino compounds may he obtained from 
the corresponding 1 .g-nitrohjdroxyanthrnquinones by re¬ 
placing the uitro groups by alphylamino groups by conden¬ 
sation. The colouring matters may, moreover, he directly 
prepared by heating the nitro compounds with nlpliyl- 
ainiues, with or without the addition of other oxidising 
compounds, the nitro compounds acting as the latter in the 
absence of other oxidising agents.—E. B. 

Dyestuffs [Anthracene Dyestuffs] derived from Anthra- 

guinone; Production of -. Soeiete Anonyme ties 

l’rod. F. Bayer and Co. Fr. Pat. 326,201, Nov. 8, 1902. 
New a /3-disnlphonic and tetrasulphonic acids are obtained 
hv vigorous sulphonation of a-hydroxyanthraquinones, such 
as eiythrohydroxyanthraquimme, anthrarufin, and chrys- 
azin, by means of fuming sulphuric acid at 120"—130° C. 
A sulphonic acid group lirst enters iu the $ position, and 
on further heating the hydroxyl group is replaced. The 
products dye unmordanted wool yellow, chrome-mordanted 
wool being dyed brownish-yellow shades. 

When those new sulphonic acids are condensed with 
aromatic amines, the sulphonic acid groups in the a-position 
are replaced by ulpliyl-amino groups, thus forming p- 
hydroxyalphylaminoanthraquinones, which are valuable 
blue green dyestuffs. They dye unmordanted wool in 
green-blue shades.— E. F. 

Indigo Derivatives of Benzene and Naphthalene and 

Intermediate Products; Preparation of -. C. and 

II. Dreyfus. Fr. Pat. 326,168, Nor. 8, 1902. 

IIvoKocYANocARnooii'iiKNYLiMiDEs are prepared bytreat- 
iug the thioureas derived from aniline and a- and (B- 
naphthylamine with a mixture of a lead salt, sodium or 
calcium hydroxide or carbonate, and an alkali cyanide in 
aqueous or alcoholic suspension. 

a and jS-hydrocyanocarbodinaphtbylimides obtained by 
the above-mentioned reaction arc converted by means of 
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warn ooncentroted sulphuric acid iuto a- and 3-a-uaphtbyl- 
iaatin-naphthalides. 

These compounds, and also the corresponding benzene 
derivative, are converted into indigos by acting on them in 
aqueous suspension or alcoholic solution with an ammonium 
sulphide solution in which excess of sulphur is dissolved. 
This solution may be replaced by sulphur and an alkali 
hydrosulpbite solution. 

The indigo derivative manufactured in this way from 
u-naphthylamine gives a violet solution with sulphuric acid, 
and a blue to greenish-blue solution with aniline. The 
corresponding 3-naphthylamine compound gives with sul¬ 
phuric acid a green solution changing to blue, mid wit i 
aniline a green solution.—E. F. 

Aldehydes; Preparation of Sulphouated Aromatic —-. 

Fab. Prod. Cliim. Sandoz. First addition, dated Nov. lit, 

1902 , toFr. l’at. 990,(191 of April 99, 1809. (See this 

Journal, 1903, II.) 

SUM'HONtr acids of the benzene series, containing one or 
more methyl group*, arc converted into the corresponding 
aldehydes by oxidation by means of manganese sesqui- 
oxide, Mn.t t,, and n suitable acid, or by salts of this oxide. 
Dyestuffs are prepared by the condensation of the aldehydes 
prepared in this manner with tertiary aromatic amines and 
the subsequent oxidation of the condensation products. 

—I. F. 15. 

V— PREPARING, BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Dyeing Process ; Theory of the - - . (1. v. Georgievies. 

(Fifth Intermit. Congress of Applied Chem., llerlin.) 

Zeits. angew. Chem., 1909, 16, [9 I], i>74—575. 

The author discusses the dyeing piocess as a chemical 
operation and as a purely mechanical action. 

The fact that the dyestuff distributes itself in a constant 
ratio between the fibre and the liquor of the dye-batli 
speaks in favour of Witt’s hypothesis of the dyed fabric 
being a solid solution. Against this theory there is the j 
fact that powdered wool and mercerised cotton take up : 
more dyestuff than the untreated fibre, and consequently ] 
the process is, at any ratu partially, one of absorption 
depending upon the nature of the surface. The fact that 
the process is not reversible is also against the theory of 
solid solution. 

The dyestuff does not fix itself on the fibre in any 
definite molecular proportion, and the chemical properties 
of the dyestuff are not altered. These facts show that no 
true chemical compound is formed l>y the dyestuff and the 
fibre.—J. McC. 

Weighting of Silk ; New Method for the Quantitative 

Determination of the -. 11. Zell. XXlll., page 825. 

English Extents. 

Textile Vegetable Fibres ; Treatment oj f Retting^ -. 

F. Crochet, Brussels. Fug. Pat. 14,119, June 21, 1902. 

See Fr. Pat. 322,224 of 1902 ; this Journal, 1903, 295. 

—T. F. II. 

Tentering and Mercerising Machines and the Ithe; 

Impts. in -. J. Speulc, Salford. Eng. Pat. 5249, 

March 6, 1903. 

This invention relates to the construction of clips for use 
in tentering and mercerising machines with horizontally¬ 
running chains. The improvements claimed consist in 
“ having a feeler pivoted at the back or outside of the 
■clip and a movable jaw at the front or inside of the clip, 
the parts being so constructed that an arm attached to the 
feeler looks the moving jaw of the clip in its closed 
position, and also retains it in its open position, the feeler 
also being provided with an arm by which the moving jaw 
can be opened or released, aud the parts being so propor¬ 
tioned that great leverage can be obtained daring the 
initial stage of opening the jaws.”—E. B. 


Dyeing of Fibrous Materials. C. Owens, Manchester. 

Eng. Pat. 12,373, May 31, 1902. 

A soli; hlk dyestuff is applied to the fabric in the form of 
powder, if is then saturated with water, and the super¬ 
fluous liquid expelled.—F. F. 

Tu-o-coloueed Effects on Tissues composed of' Patton and 
Silk by Dyeing with Sulphur Colours; Production 

of -. If. B. Hansford, I pper Norwood. From 

I.. Cusselln mid Co., Franltfort-oii M., Germany, liug. 

Pat. I 1,581. June 30, 1909. 

Ki.k Fr. Put. 329.740, July 2, 1902 ; this Journal, 1903, 
303.— F. F. 

’ Dyeing, lib aching, aud the like Operations ; Perforated 

1 Skewers for use in -. J. Ilriimlwood, Hury. Eng. 

| Put. 22.283. Get. 14, 1902. 

Pi ri oiiATEo skewers, as used for cop-dyeing, are provided 
with a cone of india-rubber or metal nliovo the flanges in 
I order to make u tight joint between the skewer und the oop. 
Cylindrical, perl united metal tubes are also claimed for 
cheese-dyeing. The cheese of yarn is slipped over this and 
secured at both ends by india-rubber or metal cones, which 
in this ease also make water tight joints between the inner 
tube and the cheese.— E. F. 

I 

Sizing Yarn, and other Purposes ; Extraction or Prepara¬ 
tion, front Seaweed, of Products suitable for use in 
Dressing Textile Materials [Calcium Alginate .] 

A. Krefting, Christiania. Eng. Pat. 7913, April 0, 1903. 
Fiiksii seaweed is extracted with about ten times its weight 
i of a one per cent, solution of sodium carbonate. The 
sodium “ tungate ” (alginate) solution thus obtained is 
precipitated bv milk of lime, and the dried precipitate of 
calcium “tailgate ’’ mixed with 20 per cent, of " powdered” 
sodium carbonate. The filtrate cun he treated with carbon 
dioxide and re-used for extracting the seaweed. (See alio 
Fug. Put. 1 1,538 of 189(1 j this Journal, 189(1, 720.) 

—T. F. H. 

United States Patents. 

Colton ; Methtnl of Cleaning Ginned --. 11. liembert, 

Houston, Tex. U.S. Pal. 730,158, June 2, 1903. 

The cotton is first subjected to a current of air, and is then 
brushed whilst air is blown through it from a point in 
advance of it and in a direction oblique to the path of 
movement.—K. F. 

Pleaching Textile Fabrics; Apparatus far -•. M. Haas, 

Atie, Germany. U.S. Pat. 729,574, June 2, 1903. 

The apparatus consists of a closed cylindrical vessel, to 
which is fixed a feed-pipe “ provided with slots,” and 
perforated distributing pipes connected to the feed-pipe by 
means of flanges.—T. F. 15. 

French Patents. 

Dyeing Apparatus. Beruh Siegel and Schfltze. Fr. Pa* 
326,245, Nov. 10, 1902. 

| See Eng. Put. 24,631 of 1902 ; this Journal, 1903, 211. 

—T. F. B 

Dye-Vat; Hocking -. P. llnrando. Fr. Pat. 326,333, 

Nov. 15, 1902. 

A v at, mounted on rockers, lias a valve in the bottom, of 
simple construction, which is described in detail.—E. F. 

Dyeing Furs; A Machine for -. Soc. Baruonoel, 

j Billaud et Cie. Fr. Pat. 326,364, Nov. 17, 190a. 

| The fur is passed between a revolving cylinder above and 
| revolving brushes below, which are pressed against the fur 
j J>y springs. Two of these brushes dip iuto a reservoir 
i filled to a constant level with dye-liquor.—F. F. 

! Dyeing Shins; Machine for -, with Mooing Carriage 

j and Flowing Dye-liquor. P. Aubrey. Fr. Put. 326,436, 
Nov. 19, 1902. f 

j The liquor enters the bath near revolving screws, or puvp- 
j ing arrangements, which drive it across the skein*. The 
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rods supporting the skeins rest in notches on a framework 
beneath the surface of the liquor, and are lifted up, shaken, 
and replaced, one by one, by moving arms descending from 
a carriage which rnns along an upper framework from one 
end of the vat to the other.—E. F. 

Dyttny Machine. Soc. T. Kobatel, J. Buffaud et Cie. 

Fr. Pat. 326,597, Nov. 22, 1902. 

The skein is placed on two rods, one of which is of angular 
cross-section. The two rods are mounted across a frame 
which oscillates up and down about one end, in a direction 
at right angles to the rods supporting the skein. By this 
means the skein is alternately dipped into the dye-bath and 
taken out again. At the same time the prismatic rod 
supporting one end of the skein is slowly revolved so that 
the skein itself travels round the supporting rods.— K. F. 

Dry Cleaning; New Process for -. K.Barbe. First 

Addition, dated Nov. 5, 1902, to Fr. Pat. 321,542, June 4, 

1902. 

In the original patent a process was described for dry clean¬ 
ing by the consecutive use, in a closed apparatus, of 
vacuum, radiant heat, and hot air, with the object of 
recovering the benzene or other cleansing agent without 
danger of explosion or fire. 

In the present addition the use ot an inert gas, such as 
carbon dioxide or nitrogen, instead of air in the apparatus, 
is claimed, in order to further obviate any possibility of 
explosion by means of sparks caused by electricity or 
friction. To this end, the chamber in which the goods 
are placed is isolated from tho rest of the apparatus, whilst 
these are being introduced or removed. This chamber is 
then exhausted, carbon dioxide introduced from ontsido, and 
the process continued as usual.—E. F. 

VIL-ACIDS, ALKALIS, AND SALTS. 

Sulphuric Anhydride and Sulphuric Acid by Means of 

Contact Substances; Preparation of -. V. llolbling. 

Vienna, and 11. Lite, Hrtinn. Ger. Pat. 142,144, April 9, 

1902. Zeits. angew. ( hem., 1903, 16, [24], 583. 

In the preparation of sulphuric anhydride and sulphuric 
acid from sulphur dioxide and oxygen (air), sulphates of 
the rare earths (cerium, lanthanum, didymium, yttrium, 
thorium, (to.) are used as contact substances. The contact 
substance, obtained in the form of mixed oxalates, as a 
by-product in the manufacture of thorium salts and sub¬ 
sequently converted into sulphates, is used at a temperature 
between 300" and 600* (—J. McC. 

Ammonium Sulphate Process ; A New -. ,T. Ballantyne. 

J. of Gas Lighting, 1903, 82, [2092], 755. 

Tub author has devised a new “ continuous vacuum 
process ” for tlio manufacture of ammonium sulphate from 
gas liquor. The plant, which in general arrangement 
resembles an ordinary continuous plant for working under 
pressure, is maintained under a high vacuum during the 
process. It is claimed that all overhead tanks can be 
dispensed with, as the liquor and acid can bo drawn into 
the still and saturator from very little above the floor level. 
The ammoniaeal liquor is first heated by waste gases in a 
superheater or economiser, and is then drawn into the still at 
tho top. In the upper portion of the still it passes back¬ 
wards and forwards over steel-plate trays, with baffles on 
one-half of each tray, the other half containing " [,-inch 
perforations ” through which the steam and gases rise. The 
liquor passes from each tray to the next lower one by an 
overflow-pipe, which is so arranged that the liquor on the 
tray is about j in. deep. The steam and gases, as they 
ascend through the perforations, prevent the liquor passing 
down, and at the same time bubble through it In smUl 
streams, whereby the free ammonia is driven off. In the 
middle portion of the still is the liming chamber, through 
which the liquid next passes j it contains a perforated 
steam coil. *Tn the lower portion of the still is another 
series of trays with serrated edges, over which the liqoor 
passes. A second perforated steam coil is placed in the 
bottom of the still. From the still, the gases pass, oa ths 


•way to the saturator, through a large baffle vessel ortrnp, 
which is furnished with a small steam-jet, for the purpose 
of blowing any liquor- which may get into the trap, biek 
into the top of the still. The gases pass into the cylindrical 
copper saturator through a central leaden pipe, from which 
radiate three or four distributors, placed jnrt above - the 
| conical bottom of the saturator. The disaharger. (see Eng. 
l’at. 27,070 of 1902 ; this Journal, 1903, 7831 opens into 
the bottom of the saturator by an internal valve, operated 
by a hand-wheel and pinions from without. The author 
finds that the best time for “ salting-out” is when the liquid 
in the saturator is at 56°—57° T. 

The vacuum on the pump and saturator is 22—24 ins., 
and that of the still, 13—15 ins. of mercury. Acid, com¬ 
mercially free from arsenic, must be used in the saturator ; 
this can be prepared ebeeply by passing the waste gases 
from the plant through ordinary “tower acid” until all 1 the 
arsenie is precipitated as sulphide. 

The total consumption of fuel is stated to be 4 cwt. of 
coke per ton of ammonium sulphate; aud with an output 
of 2—2 j tons of sulphate per 24 hours, the extra fuel used 
in the boiler when the plant is in operation is 8—-10 cuts, 
per 21 hours.—A. S. 

Borax; Molecular Condition of -, in Solution. If. S. 

Shelton. Zeits. physik. Chem., 43, 494—498 ; Chem. 

Centr., 1903, 1, [23], 1248. 

Borax in solution is partially hydrolysed into sodium 
hydroxide aud boric acid, the extent of the hydrolysis 
being in N/10 solution about 0-5 per cent., and in N/2CO 
solution, 4 per cent, ut 25“ (’., and 0 per cent, at 50” C. 
The non-hytlrolysed salt is probably split up into No HO, 
and HjOj, possibly also into Nall,BO., and boric acid. 
The author confirms the statement of Kahlenberg and 
Schreiner (Zeits. physik. Chesn., 20, 547) that the non- 
hydrolysed salt contnius one atom of boron to one atom of 
sodium. The viow that the salt present in solution is 
NalSO, aud not NaH s BO s is strengthened by the fact that 
silver nitrate precipitates from the solution of borax, tbe 
salt AgliO-. The filtrate from the silver metaborate con¬ 
tains the same proportion of free boric acid ns the oirginal 
solution of borax.—A. S. 

Calcium Cyanamide. : A New Starting-point in the 

Cyanide Manufacture. (Fifth Internat. Congress - of 

Applied Chem., Berlin.) G, Krlwein. Zeits. angew. 

Chem., 1903,16, [28], 533—536. See also under XV., 

page 809. 

In the manufacture of cyanides from atmospheric nitrogen, 
the nitrogen is passed over barium carbide heated to 
redness in iron retorts, and the resulting mass fused with 
sodium carbonate. On treating the melt with water, 
barium carbonate remains nndissolved, and is reconverted 
into carbide to go through tbe process again, while the 
crude sodium cyanide is converted into ferrooyanide and 
purified. In the retorts, only some 80 per cent, of the 
barium carbide is converted into barium cyanide, the 
remainder forming barium cyanamide, CN.NBa, while 
carbon separates ; the cyanamide is converted into cyanide 
during the fusion with sodium carbonate, taking up again 
the separated carbon. The process gave good results on 
the manufacturing scale, the (80 per cent.) carbide taking 
up at least 90 per cent, of the theoretical quantity of 
nitrogen, giving a product containing 11 per cent, of 
nitrogen, a melt with sodium carbonate containing 
cyanogen equivalent to 22 per cent, of potassium cyanide, 
and a final product of pure cyanide corresponding to 70— 
80 per cent, of the nitrogen absorbed. Later, the more 
easily prepared calcium carbide was successfully substituted 
for barium carbide; and this alteration permitted! of other 
changes in the later treatment of the material, effecting 
considerable economies. The whole of the carbide is con¬ 
verted into calcium cyanamide and carbon,'and the mess 
(20—23 per cent, of nitrogen) is fused with oommon salt 
instead of sodium carbonate, 90—95 per cent, of its nitrogen 
appearing finally as cyanide. Two farther improvements in 
the process have been worked ont since the middle of 1901 
In the first place, it was discovered that the separateprepars- 
tion of caldum carbide was unnecessary, and that oaitinm 
cyanamide conld be formed by the aetion of nitrogen-in the 
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electric resistance furnace on a mixture of iitne and carbon; 
and secondly, it was found possible, by a simple lixiviation 
process, to convert the calcium cyanamide into the crystal- 
lisable, easily purified dicyandiamide— 

2(CN.NCn) + t(H.OH) = (CX.XH,), + aCa(OH),. 
This, fused with sodium carbonate, is largely converted 
into pure sodium cyanide, ready for the market without 
further treatment, while ammonia escapes as gas, to be 
absorbed in sulphuric acid in the usual way, and the 
remaining dicyandiamide is polymerised, and sublimes ns a 
mixture of polymcrjdes, which is returned to the melting-pot 
in the next operation. The author suggests as an equa¬ 
tion— 

(CN.NHj), + NajCOj + 2C * 2NaCN + X11,,+ If + 3CO + X. 

Besides pure cyanide, other products having a high 
manurial value are manufactured by the process v and the 
cheap production of cyanamide and its polymerides opens 
thewaytothe industrial synthesis of many of the derivatives 
of urea. (See also U.S. Pat. 708,838 ; this Journal,' 1908, 
1232.)—J. T. 1). 

Copper Sulphate; Manufacture of G. Gin. (Fifth 

Juternat. Congress of Applied Cheni., Berlin.) Zeits. 
angew. Chem., 1303, 10, [24], 560. 

('nrnK copper or copper ore is roasted in the air, and on 
treating the oxide with sulphur dioxide, copper sulphate is 
formed. The mass is extracted with water, the ferric 
sulphate reduced to the ferrous condition, and the solution 
treated under pressure in a copper boiler at 150' C. Under 
these conditions the ferrous sulphate separates and the 
liquid is forced through a filter-press. 1‘nre copper 
sulphate crystallises from the solution on cooling.—J. MeC. 

Arsenic 1 Action of -, on Copper. A. Granger. 

Comptes rend., 1903,130, [23], 1397—1393. 

Tub compounds formed bv direct action of arsenic on 
copper vary m composition with the conditions of the 
experiment. At the temperature (4 to" C.) of boiling 
sulphur, the compound (easily formed by heating arsenic 
and copper in separate boats in a glass tube in a bath of 
sulphur vapour, and carrying forward the arsenic vaponr 
by a stream of carbon dioxide) has the formula Cn-As,, 
the same as the arsenide formed in Heinsch’s process. 
Iteinsch’s arsenide is amorphous, however, while this forms 
bluish steel-grey crystals with metallic lustre, belonging to 
the cubic system ; sp. gr. 7 • 56 ; attacked by chlorine, 
bromine, nitric acid ; tarnishes in air. At higher tempera¬ 
tures, the action of arsenic on copper furnishes compounds 
poorer ill'arsenic; and Cu s As,, when heated in an inert 
gas, loses arsenic. The same compound can be prepared 
by the reaction of arsenioas chloride on copper, or of cupric 
chloride on arsenic. A corresponding copper phosphide, 

( u 6 l>„ can be formed synthetically, but at a higher 
temperature tban the arsenide. At 410° C. phosphides 
richer in phosphorus are formed 1 but the author has not 
been able to obtain, hy lowering the temperature, arsenides 
richer in arsenic than Cu s Ae,.—J. T. D. 

Antimony and Silver Sulphides; Fusibility of Mixtures 

°f -• H. Fclabon. Comptes rend., 1903, 130. [24]. 

14. r 0—1452. ’ L J 

Thu melting-point curve of mixtures of these sulphides can 
be constructed completely ; it shows two maxima, corre¬ 
sponding with the compositions Sb-Sj. Agji and Sb.S 3 . 
3Ag,S, and indicating definite compounds with these 
formulae; and three minima, corresponding to three dif¬ 
ferent eutectic mixtures.—J. T. Id. 

Nitrogen ; Preparation of Pure -. (J. von Knorre. 

Cliem.-Zeit., 1903, 27, [46], 550 . 

Some potassium chromate is added to the mixture of solu¬ 
tions of sodium nitrite and ammonium sulphate.—A. S. 

Hydrogen ; Purification of- -, on the Industrial Scale, 

by Cold. C. Kenard. Comptes rend., 1903, 130 (221 
1317—1318. L J * 

Hvhkookn, prepared from commercial zinc and acid, is 
bubbled through petroleum spirit cooled by liquid air. ’ A 


temperature of —110° C. suffices to insure -the removal in ■ 
this way of all the arseniuretted hydrogen even from a rapid 
stream of the gas.—J. T. It. 

I Chlorine Producer; Thr McDonald Electrolytic Cell as 
| " -■ T. Hike. XI, A., page BOS. 

Pyrites ; Determination of Sulphur in _. 

M. b. Leraairc. XXIII., page 822. 

Kxousit Patents. 

1 Sulphuric Anhydride ; Contact Apparatus for the Pro¬ 
duction of -G. VV. Johnson, l,om1nn. From 

Vereiu Clicntischer Fabriken in Mannheim. Etlg. Put. 

I 10,206, July 21, 1902. , 

I See I-'r. Pat. 323,491 of 1902; this Journal, 1908, 495. 

• —T. F. H. 

j A Uric Acid [from Air] ; Process for the Product ion 
1 °f m — —, and Apparatus therefor. H. Pauling, Brandau; 
Austria. Eng. Pat. 18,437, Aug. 21, 190?. 

Skk Fr. Pat. 323,760 of 1902 ; this Journal. 1903, 495. 

I —T. F. H. 

Nitric Dioridc and \itnc Acid; Process for the Manu¬ 
facture of -. G. Pauling, t tlbernhaii, Ssxony. Eng. 

Fat. 21,828, (let. 7, 1902 

See Fr. l’at. 325,244 of 1902 ; this Journal, 1903, 696. 

! —T. F. 11. 

I Ammonia; Extraction of -, from Distillation Cases. 

It. Brunei;, Dortir.uud, Germany. Eng. Pat. 8287, 

I April 9, 1903. 

Gas evolved in the dry distillation of coal, wood, Ac., and 
especially coal gas, whether from eoke ovens or otherwise, 
is le<l into a concentrated acid, preferably sulphuric acid,, 
contained in an open vat, and maintained at a temperature 
not lower than 80 ’ C. The vat is partially covered by a 
closed chsmber having an entrance and an exit pipe, and 
intermediate divisions dipping into the acid in siteh manner 
that the gnscs are brought into intimate contact with the 
latter. The solid ammonium salt formed is removed when 
necessary, and replaced by fresh acid. The treatment of-, 
the gases with concentrated acid before entering or alter 
leaving the open washer is also claimed, this uuid being 
then run into the open washer.— E. S. 

Concentrating Solutions; Improved Means applicable for ' 

Usein -. [Sulphate of Iron, (yc.]. 11. W. llemiiig. 

way, Walthurastow, Essex, Eng. Fat. 16,295, July 22/' 
j 1902. 

i Foil the purpose of preventing the formation • of * solid 
deposit upon the bottom of the concentrating trough during 
the heating operation, the patentee uses scrapers, to which 
he imparls a vibratory movement. Each scraper -consists . 

1 of a metal bar of suitable form arranged ill jaws or-sockets,- 1 
to which the vibratory movement is imparted, wooden- 
backings being employed to prevent undue wear of the jaws 
by the bar.—It. A. 

Air; Apparatus for Lii/uefying --, anil for Separating 

the Constituent Cases of the same. H. II. Bake, Ixmdon. 
From The Atmospheric Oxygen und l'ower Go., Glen 
1 Hidge, N.J. Eng. Fat. 11,009, May 21, 1902. 

See Fr. Fat. 321,860 of 1902 ; this Journal, 1903, 298. 

—T. F. H. 

United States Patents. 

I Sulphuric Anhydride; Process of Manufacturing ——~. 

A. Glemm and W. Hasenbach, Mannheim, Germany. 

U..S. Fat. 729,735, June 2, 1903. 

The hot gases from the pyrites kiln are first led over copper 
oxide, or a mixture of copper and chromium-oxides, and 
| after passage through a tiller of porous substances, am 
caused to traverso platinum contact material. Sec UJS. 
Pat. 690,133, Dec. 31, 1901 ; this Journal, 190%, 254 ; and 
U.S. Fat. 716,985, Dec. 30, 1302; this Journal, 1908,145, 

1 —E.a 
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Hydrated Calcium Peroxide ; Process of Making—. 

G. F. Juubcrt, Paris. U S. Fat. 729,767, June 2, 1203. 
Diiy slaked lime and sodium peroxide hydrate are mixed 
and exposed to moist air, free from carbon dioxide, until 
a small proportion of water is absorbed without heating the 
mixture.—E. S. 

Salt-Brine Evaporator. H. Holmes, Sterling, Nans. 

U.S. Put. 730,210, June 2, 1903. 

Tun evaporator consists of a covered pan, or a series of 
such pans, heated by means of u lire-arch under tile first 
pan, &c., to produce evaporation from the surface of the 
brine at a temperature below the boiling point, means being 
provided for rapidly renewing the air above the surface of 
the trine, and for imparting the heat of the air and vapour 
driven out of the pan to the air entering the same. When 
a series of puns are employed, the steam generated in the 
first pan is caused to pass through the last pan of the series, 
in which it serves as an auxiliary heating agent. Recipro¬ 
cating scrapers are arranged to convey the suit from the 
sides towards the middle line of the pan, from which it is 
taken up by an endless belt conveyor and discharged at the 
end of the pan.— K. A. 

French Fatknts. 

Sulphuric Anhydride; Process of Manufacturing —, by 
the Catalytic Method [Contact Material ]. \ . llolbling 

and H. Ditz. Fr. Fat. 326,321, Nov. 13, 1902. 

Eon contact material, sulphates of the rare earths (cerium, 
lanthanum, didymium, yttrium, thorium, &c.) are used, 
singly or in combination, after undergoing a preliminary 
calcination at from 80o’ to 600 1 C. A claim is also made 
for similar application of mixed sulphates obtained by 
treatment of tire insoluble residues occurring as waste in 
the preparation of thorium compounds. —E. S, 

Sodium Oxide. ; Production of -. Suciete anon. 

lladisehe Amlin uud Soda Fabrik. First Addition, dated 
Nov. 15, 1'.'02, to Fr. Fat. 323.793, Aug. 16, 1902. 
(See this Journal, '903, 495.) 

To sodium heated in an iron vessel, a stated proportion is 
gradually added of calcium nitrite or nitrate, to obtain a 
mixture of sodium oxide and calcium oxide. A mixture 
may, in like manner, be obtained of sodium oxide with 
strontium or barium oxide. The violence of the reaction 
may be moderated by adding a caustic alkali. To produce 
potassium oxide, singly, or mingled with sodium oxide or 
the oxide of nu alkaline earth, or with both, a corresponding 
process is used, suitable proportions of the ingredients 
being tukeu, and air being as far as possible excluded. 

Fotassium oxide is said to be obtained as a grey, 
crystalline mass, rapidly oxidising in the air to peroxide, 
and inflaming on contact with witter. .See also Fr. Fat. 
321,416, May 2G, 1902 ; this Journal, 1303, 212, in which 
only the obtaining of the simple alkali metal oxides is 
claimed.—E. S. 

Chloratet and Perchlorates of the Alkali Metals or 
Alkaline Earths ; Production of —. R. Threlfall and 
G. E. Wilson. Fr. Fat. 326.4G0, Nov. 19, 1902. 

See U.S. Fat. 716,789, 1902 ; this Journal, 1903, 99 ; and 
Eng. Pat. 2987, 1902 ; this Journal, 1903, 304.—G. H. K. 

Chlorine ,- Process and Apparatus for the Electrolytic 
Production of Oxygenated Compounds of -[ Hypo¬ 

chlorites ■]. Soc. Elektrizitiits A.-G. vorrn. Schuckert and 
Co. Fr. Pat. 326,598, Nov. 22. 1902. 

Small quantities of resin are added to the solutions of alkali 
or alkaline earth chlorides in the presence of compounds 
of the alkaline earth metals in order to obtain strongly 
concentrated solutions of the oxygenated compounds of 
chlorine. Th» electrolysitg - apparatus is composed of 
separate ctflfs traversed by the electrolyte in a serpentine 
course. Intermediary cells, in which the electrolyte is 
cooled or heated by suitable means, are placed between the 
different electrolytic cells, or between groups of such cells. 


The electrodes of the same potential, directly adjacent to 
the intermediary cells, may be formed in a single piece, or 
not.—G. H. R. 

Electrolyser [ for Sodium Chloride ] with Revolving Plat¬ 
form. A. Epple. Fr. Fat. 326,787, Nov. 28, 1902. 
XI. A., page 804. 

Oxygen ; Manufacture of ——, by the Aid of Liguid Air. 
G. Claude. First Addition, dated Nov. 15, 1902, to 
Fr. Fat. 324,460, Sept. 15, 1902. (See this Journal, 
1903, 554.) 

lx apparatus of the class described iu the main patent, there 
is now applied an arrangement permitting the return of 
the liquid air formed iu the liquefying part of the apparatus, 
in such maimer as to circulate in ‘-inverse sense” and in 
contact with the gaseous air undergoing partial condensa ¬ 
tion for separation of its oxygen. The liquid air thus 
enriched is then passed to the coldest side of the evapo¬ 
rator, so as to circulate methodically about the liquefier, iu 
a direction the iuver.-e of that of the circulation of the 
gaseous air. The uncondensed portion of the latter (chiefly 
nitrogen) is allowed exit to the atmosphere after utilisation 
of its cooling capacity.—E. S. 

VIII.—GLASS. POTTERY, ENAMELS. 

Silvering of Glass ; Influence of Copper on the -. 

I.. Vignoti. Hull. SSo<\ Cliiin., 1903, 29, [111, 

.'»].»— 517 . 

The deposition of a silver mirror on glass by the reducing 
action of a tartrate on ammoniacal silver nitrate, takes place 
at much lower temperatures in presence of a trace of 
copper. Thus, a silver solution which did not yield any 
deposit at 50° C , in the absence of copper, furnished 
excellent mirrors at 30° C. when 0*4 raprm. of copper (^as 
sulphate) was added to 2,50 c.c. of it. Larger amounts of 
copper than 0*8 mgnn. tend to hinder the formation of a 
mirror and alter its colour. Water distilled with a copper 
still, always contains traces of copper, and this may 
explain the irregular results sometimes obtained in the 
silvering of glass.—M. J. S. 

Porcelain; Pitting of -, in Glazing. L. Thiriot. 

Sprechsaal, 1903, 36, [21], 773—774. 

Tin-: pitting occasionally produced on the surface of porce¬ 
lain ware when glaze is applied to the biscuit, is found by 
the author to be due to insufficient baking in the biscuit- 
kiln. This leaves the ware unusually porous and the 
particles of clay imperfectly hardened ; so that the glaze 
entering the pores compresses the air therein, and the 
latter, in escaping, breaks away portions of the superficial 
substance of the ware.— C. *S. 

English Patents. 

Glass ; Process and Apparatus for Making -. N. 

Harrison, «J. Wharton, and S?. R Wightman, all of 
Monongahela, U.S.A. Eng. Pat. 354, Jan. 6, 1903. 

Molten glass is led directly from the tank over a water- 
cooled trough, between a pair of rolls also water-cooled, 
thence passing on to a delivery table, where it is cut into 
sheets of any desired size by means of a travelling knife. 
The sheets are then placed in a finishing oven to restore 
transparency to the glass.—W. II. S. 

Earthenware Goods; Kilns and Ovens for Firing -. 

T. Tin dal, Stoke-on-Trent. Eng. Pat. 11,119, May 15, 
1902. * J 

A combustion chamber is constructed under the firing box 
of the kiln, and beneath and around this chamber and the 
firing box is a system of fiues through which gases generated 
in the furnace of the kiln are conducted to ensure even 
distribution of heat, proper combustion, and elimination of 
smoke. 

A similar arrangement is also employed for ovens, the 
beated gases being drawn into the oven and circulating 
around the “ saggers 99 containing the earthenware articles. 

—W. H. S. 
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IX—BUILDING MATERIALS, CLAYS. 
MORTARS. AND CEMENTS. 

Portland Cement; Detection of Adulteration in -. 

’.V. Fresenius. XXIII., page 822. 

English Patents. 

Slone; Manufacture of Artificial -. G. ]'. Thomson, 

Wellingborough. Eng. l’at. <> 100, March 15, 1302. 

Tub materials (cement and granite ehippings, saiul or blast¬ 
furnace slag) are mixed with water to the *• consistency of 
a liquid,” which is run into a multiple mould so divided that 
the atones are cast on edge, the liquid overflowing from one 
division to the next, and the excess of water ruimiug off. 
Pressure is then applied bv means of a plunger, to the 
upper edges of the stones, and after the initial set ha- taken 
placo water is poured on to the mould. The sides and 
bottom of the mould are made in sections held together by 
bolts or clamps, which are withdraw n w hen the stone has 
finally set, allowing the stone slabs or the like to be 
removed and stacked ; or the moulds may bo removed 
bodiiv on a specially constructed trolley, consisting of a 
forked frame, with supporting chains, mounted on an axle. 
It is claimed that by the above process thorough oxidation 
is obtained, its rate being under control, and that the stone 
produced is of a very close texture, the finer particles of 
the materials coming towards the surface, whilst the coarser 
pieces remain in the middle.—-W. II. S. 

Marble , Dolomite, and other Stone; Manufacture of 

Artifinal -. Th. M. Thom, London. Eng. l*at. 

12,861, June 5, 1302. 

Waste products obtained in the working of crystalline 
utarhle (such as < arrant and white Sicilian) are cleansed, 
crushed to a fairly line condition, and washed to remove fine 
powder. The small crystals of calcium carbonate left, are 
then thoroughly mixed with one-third their weight of 
ground calcined limestone; the whole is slaked and 
moulded under a pressure of one ton and upwards per 
square inch, into blocks, w hich are then dried and exposed 
to the action of carbon dioxide under gradually increasing 
pressure as described in Eng. l’at. 13,167 of 1300. 

By adding coloured oxides during the mixing and slaking, 
various coloured marbles may be imitated, whilst dolomite, 
&c., may be obtained by adding the requisite proportion of 
magnesia, &c.—A. G. L. 

Dricks orJilocks; Process for Producing Huihling -, 

and Apparatus for use therewith. E. Eaton, W. 
Pfeiffer and C. II. Briggs, all of Loudon, Eng. Put. 2371, 
Jan. 31, 1903. 

A mixti he of 5 per cent, of sand with 5 per cent, of clay, 
silica, ground clinker, ashes, quart*, &c., is dried, mixed 
with 5 per cent, of unslaked lime, placed in a special 
slaking cylinder and slaked, the mixture being very 
thoroughly agitated by means of blades or other mixers, so 
as to ensure the complete slaking of the lime. The mixture 
is then screened and added to 85 per cent, of sand, and the 
whole moulded under a total pressure of not less than 130 
to 150 tons, after which it is placed on trays and run into a 
steaming chamber, and gradually subjected to the action of 
steam up to a pressure of 1 20 lb. per square inch, which is 
maintained uniformly for 12 to 16 hours. The hardness of 
the bricks may be improved by making the steam pass 
through a pipe containing alkali, a portion of which is 
carried over by the steam. The bricks are then allowed to 
cool gradually in an annealing chamber, aad are sprayed 
with water of a suitable temperature during this process. 
Until they are thorongbly cold, they are very sensitive to 
vibrations and require careful handling. (Compare also 
Eng. Pat. 2372 of 1903 ; this Journal, 1903, 698.)—A. (J. L. 

Kilns [ Portland Cement, #■<?,] ; Impts. in _ . Dora 

Stohmann, White Cliffs, Ark., U.S. A. Eng. Pat. 6091 
March 16, 1908. 

Immeoiatblt below the top of the kiln shaft, and slightly 
inclined toward* it, is fixed a rotating drying aad feeding 


drum, into the upper end of which gases from the burning 
chamber are drawn by a suction fan, partially drying the 
material before it reaches the shaft. The drum i* traversed 
by longitudinal plates placed at an acute anglo with its 
inner wall, and as the drum revolves, the material gradually 
discharges into the shaft, just below the entrance into which 
is a preliminary heating chamber, formed by supporting 
bars arranged in step torn). Below this is the burning 
chamber, into which the material finally passes. At the 
lower end of the drum its wall is perforated with small 
holes, through which any pulverised material passes, toux 
preventing its entrance into the shatt of the kiln. 

— W.H.S. 

Kilns for Ih.rnin / Dricks, Sanilac;/ Tubes, uud the like. 
K. Jenkiuson, Halifax. Eng. l’at. 12,618, June 3, 1902. 

Ini-: invention, which is especially adapted for use with the 
Holman kiln, is tor the purpose of utilising waste heat. 
A hot-air tube is built in the root of the kiln and traverses 
all the chambers, in each of which a junction provided with 
a damper is fitted to it. A short, removable metal tube fits 
the junction, and reaches nearly to the bottom of the 
chamber. As soon as a chandler lias hern charged with 
green goods, the dampers leading from the burning chamber 
are closed and waste heat from the last burning chamber is 
admitted by means of the hot-air tube, first to the bottom, 

and then, by re.ving the short tube, to the top of the 

chamber, giving h preliminary drying and heating to goods, 
which an* afterwards exposed to the waste g.t-cs from the 
burning chamber. - A. G. L. 

I’nitki) States Patents. 

1 'tag ; Petrifaction of -. 11. .I. Fallon, Summit, N.J. 

U.S. Pat. ;29,562, June 2, 1303. 

Bricks, sufficiently burned to render them porous, are, 
after cooling, subjected in a closed chamber to the action of 
Steam under pressure, so that the steam may penetrate the 
entire bodies of the bricks, which are then reheated, with 
the steam pressure still retained, to the former temperature, 
when the pressure is reduced to a minimum, and the burning 
is completed.—E. S, 

Stone i Artificial; Manufacture of -. J. T. Saltiel, 

Denver, Col. U.S. Pats. 730,479 and 730,480. 

Tim composition is made by adding to a dry mixture of 
crushed granite, powdered glass, sand grit, clotu hard cinder- 
clinkers, pebbles, hydraulic cement, ami ochres, a mixture 
of “ soft-water suet or tallow soup,” crushed eggshells 
boiled in vinegar, acetic acid, anil water. Both the 
mixtures are also claimed separately, as components which 
iuuy be used in artificial stone-tnakieg. The liquid mixture 
may also be used for proofing and strengthening artificial 
stone, bricks, tiles, and plasters, by damping the mixed dry 
constituents thereof with it.—A. G. L. 

Statuarg Marble; Manufacture of Compositions forming 

Iwitatitms of -. L. Beaumel, Toulouse, France. 

U.S. Fat. 730,600, June 9, 1903. 

See Eng. Fat. 18,176 of 1902 ; this Journal, 1903, 30. 

—T. F. B. 

Tiles, Slabs, or the like; Manufacture of —— . 

G. Kunick, London, U.S. Fat. 730,778, June 9,1903. 

A mixture of sand and lime is moulded to the required 
shape, treated with carbon dioxide, with or without using 
pressure, and finally heated to a high temperature. The 
mixture of sand and lime may be moulded to a form 
having perforations through which the carbon dioxide i* 
led to the interior of the articles.—A. G. L. 

White Cement; Manufacture of -. O. Friz, Nurcm* 

berg, Germany. U.S. Fat. 780,630, June 9,1903. 

Lime and clay, both as free as possible from iron, are 
mixed with porcelain frits and burned approximately at the 
fusing point.—A. G. L. 
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Fbkxch Patents. I 

Wood; Manufacture of Artificial -. J. Erdin and i 

A. Krne. Fr. Pat. 326,248, Nov. 10, 1902. 

Wood sawdust la intimately mixed with any waste material | 
of the oolonr trade, e.g., waste oil colours, varnish, fatty 
oils, Ac., or with resin, all previously dissolved in turpen- j 
tine, a little litharge and a binding agent being afterwards j 
added in such proportions that the mass obtained is not 
sticky, bat rather grannlar. The mixture is introduced j 
into smooth moulds and subjected to a considerable 
pressure for five or six hours, after which it is exposed to 
the air and dried at a temperature not exceeding 3.0 to 
40° C. Mineral pigments may be mixed with the mass 
to colour it i or, by the addition of coloured wood shavings, 
a structure imitating marble or wood may be obtained. - 

—A. G. L. 

! 

Marble ; Transformation of Limestone into Artificial 

-. .J. P. Veillard. Fr. Pat. 326,405, Nov. 19, 

1902. 

The blocks, Ac., of limestone are first dehydrated by 
heating in an oven to a temperature of 70° to 120° C., 
according to the hardness and porosity of the stone. They 
may then be placed in “ a bath of silicate of 50° acidity,” 
heated to 80° 0., to increase their hardness. They are then 
again heated in a stove and colouring tinctures applied to 
the surface by means of a pump worked from without. 
The chief colouring tinctures used are made as follows : — 
Red, by dissolving 100 grms. of iron oxalate in one litre of 
water and mixing with a solution of loo grms. of iron 
sulphate in one litre of water. Sienna-yellow, by mixing 
two solutions, one containing 50 grms. of chrome alum, the 
other 50 grms. of barium chloride per litre. Violet, by 
mixing 200 grms. of nickel chloride dissolved in one litre 
of water with 100 grms. of potassium ferrocyanide dissolved 
in one litre of wnter. Sea-green, by mixing 250 grms. of 
copper sulphate dissolved in one litre of water, with 250 
grms. of barinm chloride also dissolved in one litre. Green, 
by mixing 250 grms. of copper sulphate dissolved in one 
litre of water, with 50 grms. of sodium bichromate dissolved 
in one litre of water.—A. G. L. 

Marble, Artificial; Manufacture of ——. J. Czermak. 

Fr. Pat. 326,534, Nov. 10, 1902. 

( )n a smooth foundation, which must not itself react with 
the materials, liquid colours are applied in bands, the 
pattern of which may he varied at pleasure. A paste of 
cement, plaster, &o., is then applied, tbeso operations of 
applying colours and cement, Ac., being repeated several 
times until a smooth, even mass is obtained.—-A.. G. 1.. 

Stone, Artificial; Manufacture of —. .1. JnfFe. 

Fr. Pat. 326,625, Nov. 24, 1902. 

To prevent the cracking due to spontaneous heating which 
takes place two or three hours after the hardening of 
artificial stono made from Sorcl cement, the mass is allowed 
to harden in a receptacle, which may be exhausted, sur¬ 
rounded completely by water, which is renewed so as to j 
keep the mass within always at the same temperature. 

—A. G. L. I 

X.—METALLURGY. 

Steels i Cementation of -. L. Guillet. Comptcs rend., 

1903, 36, [22], 1319—1321. 

In ordinary steels, the rate of penetration of carbon is 
independent of the original carbon content, and varies with 
the cementing material, though it tends, with most of these, 
towards the same limit (reached alter about 8 hours’ heating 
at 1000° C.); the rate moreases rapidly with the tempera¬ 
ture. The maximum initial rate is given by wood-charcoal 
containing potassium carbonate. The potassium carbonate 
seems to be essential, and experiments of the author’s 
indicate that its action is due to the formation of cyanide . 
from the nijso^en of the enclosed air. Attempts to deter¬ 
mine the solubility of carbon in iron have not been successful; 
a stable and homogeneous condition seems to be reached, I 
but to be destroyed by further action. Certain nickels J 


steels attain by cementation alone to the same hardness 
which ordinary steels only acquire by; cementation followed 
by hardening. Steels containing y-iron cement at much 
lower temperatures than ordinary steels. (Compare this 
Journal, 1903, 631.)—J. T. D. ; 


Steels ; Decarburisation of -, by Evaporation in vacuo. 

G. Belloc. Gomptes rend., 1903,136, [22], 1321—1322. 
Continuing his work (this Journal, 1903, 422), the author 
finds that occluded gases are necessary to start the decarbn- 
rising action, but will not continue it without an external 
source of energy, electrical or chemical. The occluded' 
gases raise the electrical resistance of' the metal. The 
evaporation of the metal in vacuo occnrs to a considerable ■ 
extent (20 per cent, of the total iron in one instance) when 
the metal is electrically heated in proximity to a eold 
surface; the iron alone volatilises; so that the carbon* 
concentrates in the residue. Evaporation is retarded by a 
film of oxide and accelerated by traces of hydrogen.' It- ta 
not peculiar to iroD, but occurs with nickel, silver, copper, 
Ac.; the thin films of metal thus formed on glass plates < 
show colours by transmitted light peculiar to each metal;- 

—J. T. D. 

Iron i Rusting and Passive State of -. M. Mugdan. 

Zeits. fhr Elektrochcm., 1903, 9, [22], -142—455. 

Pi ecus of carefully cleaned iron wire of about 0 - 8 inm. in 
diameter and 60 mm. in length were immersed in solutions 
maintained at 25° ( ., and were weighed in the liquid before 
and after the treatment. When air was blown through the 
liquid, it was first completely freed from carbon dioxide. 
In the solutions of normal chlorides, bromides, sulphates, 
chlorates, perchlorates, bromates, iodates, nitrates, and 
chromates examined, as also in water,, the alteration in 
woight after an immersion of 24 hours in no case exceeded 
5 mgrins.; in many cases it was less than 0*1 ; in alkaline 
solutions it was less | in (0*0001 normal) acid solutions ', 
it was still below 3'8 rngrms. in every case. With more 
concentrated acids the loss was greater. In all these cases * 
air was blown through the liquid during the experiment! 
Under similar conditions a loss of 70—90 per cent, was' 
observed when potassium persulphate was employed- 
doubtless due to acidification caused by a dissociation of : 
the salt. Cast-iron rusts more readily than iron wire. 
Reduced iron behaves like soft iron. It may be considered 
that potassium chlorate, potassium cyanide, potassium 
hydroxide, oxalate, acetate, and the like reduce the ten¬ 
dency to rusting, whilst potassium chloride, potassium 
sulphate, and potassium perchlorate increase it. From 
measurements of potential and other evidence it appears 
that the passive state of iron is not a result of the for¬ 
mation of a film of protective oxide. It is a state which 
may be attained by the sudden contact of the metal with 
a solution without the application of an electric cur¬ 
rent, and it appenrs therefore that the solution exerts a 
catalytic influence on the metal, which thus beoomea more 
electro-negative, and possesses a smaller solution pressure 
than before. The passive state can be brought about by 
apparently indifferent substances having but iittle in 
common. 'The tendency of saits with weak anions was 
found to be to render the metal passive, whilst those with 
strong ions had the opposite effect. A mixed solution of 
0-03-N silver nitrate and 0'06-N potassium chlorate acts 
as a good test solution for tho grade of passivity of 
the metal. Frosh metal shows a brisk deposition of silver 
after five minutes; iron that has been immersed in 
sodium acetate solution does not begin to deposit silver 
for half an iiour, that immersed in potassium chlorate, 
solution only after three-quarters of an hour, in caustic, 
soda solution after a longer period, and iu nitric acid 
only after several honrs. This is so, even if the t wire* 
be rinsed in water before placing them in the test solu¬ 
tion. A wire which had become covered with oxide by 
heating, deposited silver from this solution after an immer¬ 
sion of three minutes. The resisting power of iron against 
strong sulphuric acid is probably due to tho iron, assuming 
the passive state. Indeed soft iron in dilute sulphuric acid 
shows + O'8 .to 0*3 volt when opposed to the hydrogen 
electrode, whilst in pure strong sulphuric acid it shows 




July U, UOS.] 


JOURNAL AND PATENT LITER AT ORE.— Cl. X. 7W 


only + 0-0* voh. Specimen* of cast-iron showed only \ 
— O'1 roll. Tin in the same acid showed — l - 0fi volt. | 
Aluminium in strong nitric acid showed — 0 - 9# volt. The j 
passive condition occurs therefore more widely than is t 
commonly supposed.—W. G. M. 


Iron t Corrosion of ——. W. U. Whitney.' J. Amir, 
(hem. See., 190J, 25, [4], 894—406. 


Jit the process of corrosion, iron always passes through or 
into a state of solution, and since there is no evidence of 
iron passing into solution except in the form of ions, the 
author considers that the process is an electrochemical 
one, the rate of corrosion being a function of the electro¬ 
motive force b-tween iron and the surrounding media, and 
the resistance of the circuit. The corrosion of iron is 
primarily dependent only upon the concentration of 
hydrogen ions in the surrounding medium, whilst secondary 
processes determine whether or not insoluble compounds 
are deposited as a coating ou the surface of the iron. It 
has been previously shown that iron reacts with pure 
water. J. A. Collins, in 1808, found that iron dissolves 
in the water, and that the formation of rust is due to a 
secondary reaction. A dean iron tube was tilled with 
boiling distilled water, and the boiling continued for some 
time. A cap was then screwed on whilst the water was 
boiling, and the tube heated for an hour to 125° C. On 
cooling and removing the water, it was found to be quite 
clear and colourless, but ou exposure to air in a glass 
vessel, a precipitate of rust rapidly separated. Iron dissolves 
in water at a rate corresponding to the concentration of 
the hydrogen ions, the process being similar to the solu¬ 
tion of iron in copper sulphate solution, hydrojen being 
separated in place of copper. Alkaline reagents which, 
either by dissociation or hydrolysis, produce hydroxyl ions 
and consequently diminish the concentration of hydrogen 
ions in the solution, are the substances mostly used to 
hinder corrosion. The favourable effect of alkalis is due 
also to the fact that they combine with any carbon dioxide 
present. It is shown by experiments that the presence of 
carbon dioxide is not essential for the corrosion of iron, 
and this is in accord with the fact that, especially in boiling 
water, the concentration of the hydrogen ions is reduced 
rather than increased by dissolved carbon dioxide. Carbon 
dioxide, however, plays an important part in the corrosion 
of iron. If, for example, the feed water of a steam or hot- 
water heatiog apparatus is not of an alkaline nature, a 
portion of the carbon dioxide will be expelled on boiling, 
but will again rodissolve in the cooler parts of the apparatus 
in the condensing water. This water will then exert a 
solvent action on the iron of the return pipes of the 
system, according to the equation, ife + SCO- +■ 2II-I) « 
Fellj(C0 3 ) 2 + Hj. In the boiler, the dissolved irou bi¬ 
carbonate is decomposed into iron oxide or hydroxide and 
carbon dioxide. The latter is thus free to again exert a 
solvent action on the iron of the return pipes, and soon, for 
an unlimited period. In the author’s opinion, sufficient 
attention has not been paid to the fact that the corrosion of 
iron by carbon dioxide is a cyclic process, and that, under 
suitable conditions, a trace of carbon dioxide has the 
power of causing an unlimited amount of iron to pass 
into solution. (See also this Journal, 1983, 745.)—A. S. 


I 
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ofgold extracted, and the extraction'*** equal to 99'87 per' 
cent. Of the 191 'f> or. of gold recovered, 94] per cent, 
was obtained by ohlorination, and 5 J per cent, by the-ufinal 
cyanide treatment. The gold was not all capable of extrse- 
tion by chloriue; it is probable that it exists in pareaa-u 
double oxychlorido salt of gold with alumina, manganese, 
or iron, insoluble in tho acid liquid, but broken up by 
cyanide.—YV. G. M. 

( op pi t j Process for Extracting ■ . from Tow-Grade. 

Ores. (i. 1>. Y’un Arsdale. Kng. and Mining J„ 190», 

75, [23], 853. 

Uniuu suitable conditions, sulphnr dioxide is capable of> 
precipitating copper from solutions of copper sulphate,- 
with the production of free sulphuric acid. The main 
reactions may be expressed by the equations— 

(1) HCuSO, + 380.. + 4lU) - CujSOj.CoSOj + 4IT t N0 4 ; 

(8) CiijSOj.CuSO;, + 4H 2 SO, ns 
Cu + dfuSO, + 21 1-SO, + a.SOj + 8HjO. 

At atmospheric pressure, a oold solution of copper sul¬ 
phate, saturated with sulphur dioxide, gradually deposits a 
small amount of cupro-euprie sulphite. On boiling the 
solution and passing a current of sulphur dioxide through 
it, metullio copper is precipitated in a proportion oorr«J 
sponding to equation (2). If the liquid saturated with 
sulphur dioxide he heated in a closed vessel, the yield of 
precipitated copper is increased to 4u—50 per cent, of that 
originally present. Practically the whole of the copper can 
be recovered, if tho free acid formed, bo neutralised, the 
solution again saturated with sulphur dioxide and heated, 
these operations being repeated as often as necessary. The 
author proposes a method based on the above reactions fdr 
the extraction of copper from low-grade ores. The ores 
(after roasting, in the case of sulphide ores) are leached 
with sulphuric acid, the solution of copper sulphate Is 
saturated with sulphur dioxide (converter flue gases, Ac.), 
the saturated solution is heated in a closed vessel to nearly 
100° C. (equivalent to a pressure of ubont 30 lb. per s<j. in.) 
to effect precipitation of the copper; the sulphur dioxide 
is then expelled from the solution by releasing the pressure 
and,if necessary, heating for a short time; the aoid liquor,' 
after separation of the precipitated copper, is used for 
leaching a fresh quantity of ore, and the copper sulphate 
solution produced, after being, if necessary, neutralised, 
is saturated with sulphur dioxide, and treated as before. 

—A. S. 

Copper ; Casting —— in Sand. J. W. Riohards. 

Kng. and Mining J., 1903,75) [23], 854. 

Fok the production of copper castings, free from blow¬ 
holes, the addition of silicon is recommended. One pound 
of “ silicon-copper,” containing 10 per cent, of silicon, is 
sufficient for 100 lb. of copper, if the metal be kept well 
covered with charcoal and be not overheated. A clean 
oruciblo should be used, the bath mixed with a plumbago 
stirrer, ami time allowed for the silica formed, to rise to 
tho surface. The molten copper is then skimmed and 
poured. The amount of silicon added may be double that 
slated if high electrical conductivity of the castings is not 
the main requirement.—A. S. 


Gold from Cyanide-House Slimes ; Extraction of - by 

a Wet Method. J. Fleming. J. Cbem. Metail. and 
Mining Soc. of S. Africa, 1903, 3, [12], 1S7—194. 

l’KBLmiKART experiments have been made successfully, 
as follows ;—The slimes were treated with sulphuric acid 
and water, more water was added after some hours, and 
the mixture - was allowed to settle. The residue, after 
drawing off the liquid, was treated with sodinm chloride, 
manganese dioxide, aud sulphuric acid; the chlorination 
was twice repeated. The solutions were ran into a lower 
tank and precipitated with ferrons sulphate. The deposited 
gold was finally collected and run together. The residue, 
after chlorination, was treated with cyanide, which dis¬ 
solved out the silver with a little gold that' had been left. 
Working with 451 lb. of slimes, “ containing If tin of nine 
oxide, xineshavings, and mild,” and nnder unfavorable con¬ 
ditions, theeost of the treatment worked out at lid, per or. 


| Copper with Magnesium; Alloys of -(). lloudouard. 

(,'omptes rend., 1908,136, [22], 1327—1329. 

Tiik three compounds formerly described (this Journal, 
1902, 1456) are all indicated by the micrographic analysis 
of an ingot formed by melting copper under sodium 
i chloride, anil then adding magnesium. For the isolation 
j of the separate compounds, ingots are cast of approximately 
tho desired composition, and the matrix is dissolved away 
j by the long-continned action of very weak acid (1 to 5 
i per 1,000 ofHCI).—J. T. 1). 

! Tin Amalgams, liakhuis Roozeboom and Van Meter™. 
Konink. Akad. Wetenscb., Amsterdam, 190®, [11], 
420 -423. 

The authors have determined the temperatures at which 
a nolid phase will separate from different mixtures of-tin 
i and mercury, which, In the liquid state, aie misoihle iD *11 
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proportion!. The solid phase which separates at 2.1° C. 
contains 94 atoms per ceut. of tin. On measuring the 
potential differences of amalgams containing from ()• 001 to 
100 atoms per cent, of tin with respect to an amalgam 
containing 16 atoms per cent., it was found that the 
potential increases with the percentage of tin up to 1*8 
atoms per cent., and then remains constant up to 99 atoms 
per cent, lietween these limits, therefore, two phases of 
constant concentration exist, one being the liquid pha-e 
(1'2 atoms per cent, of tin) and the other the solid phase 
(99 atoms per cent of tin). The heat of amalgamation 
was calculated from a comparison of the potential differences 
of amalgams liquid at 23 anti 50° respectively. On 
cooling amalgams containing from 0'8 to 85 percent, of 
tin below —34'5" ('., a modification takes place accom¬ 
panied by evolution of heat and diminution of volume. 
The maximum effect is attained with an amalgam con¬ 
taining 50 per cent, of tin. lietween —34-5' G. and 
— 38-5° C. mixed crystals separate, and expansion takes 
place. At — 38’6 ' C. all amalgams containing up to 60 per 
ceut. of tin solidify completely. The modification of tin 
which occurs in mixtures below — 34‘5° C. has a lower 
specific volume than grey tin, but greater than ordinary tin. 

—A. S. 

Barium ; Preparation of -. Gnnt/.. Bull. Soc. ('him., 

1903, 29, [11], 483—490. 

Puke metallic barium cannot be obtained by nny of the 
methods hitherto described. It can, however, be prepared 
by the distillation of barium amalgam in vacuo with certain 
precautions. The amalgam, after a preliminary concen¬ 
tration to about 10 per cent, of barium in a glass retort, is 
placed in an iron boat in a porcelain tube, which is lined 
internally with sheet nickel, and contains coils of nickel wire 
in its cooled ends. Without this precaution the tubes 
invariably break. The tube is kept vacuous throughout the 
heating, which is effected in a very slow and regular manner 
by the author’s electric furnace. At 950° C. the residual 
metal retains only about 1 per cent, of mercury, together 
with traces of iron, silicon, carbon, nitrogen, and oxygon. 

Barium is a tiu-whito metal, slightly harder than lead ; 
its specific gravity is 3’8 at O ’. It melts at about 850', is 
distinctly volatile at 950 , and boils at 1150 0. in cacao. 
it rapidly oxidises when exposed to air, and decomposes 
water with evolution of hydrogen. When fused, it alloys 
with all metals except iron. It dissolves easily in absolute 
alcohol; dry benzene, toluene, and petroleum oils have no 
action on it. it is not affected by dry carbon dioxide. 
It is attacked by ammonia gas below 28 and above ‘280 ’, 
but not between those temperatures. (See also this Journal, 
1902, 54.)—M. J. S. 

Metal* in High Vacuua ; Vaporising and Boiling -, 

in Quartz Vessels, Heated in an Electric Furnace. 

V. Krufft. Her., 1903, 30, [8], 1690—1714. 

In the high vacuum of the cathode light, the quartz vessels 
could bo heated up to about 1400° C. without collapsing. 
Temperatures were measured with a thermo-electric junc¬ 
tion. The quartz vessels and Heraeus’ laboratory electric 
furnace are described in great detail. 

Silver, copper, and gold were vaporised with difficulty. 
Zinc, cadmium, selenium, tellurium, lead, antimony, and 
bismuth were readily boiled and distilled. Tin behaves 
more like silicon and carbon, and is much more difficult to 
volatilise than lead. 

The boiling points of the metals are dependent on the 
weight of the superincumbent column of vapour. The 
temperature of boiling zinc varied from 545°—560° C., while 
the height of the vapour varied from 60—135 mm. Under 
similar conditions bismuth boiled at 995°—1045° C. Anti¬ 
mony boiled at about 735° C., while lead boiled at about 
1U0°—1178° C.—J. 8. 

Chromium ; Silicidcs of -. I*. Lebeau and J. Figueras. 

Comptes rend., 1903,138, [22], 1329—1831. 

Bt fusing together in various proportions, copper, chromium, 
and silicon, and treating the ingot* formed alternately with 
nitric acid and sodium hydroxide solution, the author has 
obtained SiCr 3 , SiCr 5 , Si,Cr„ and Si.Cr, The third of these 


is new; the first two have been described by Zettel and 
Moissan respectively, and the last was apparently obtained 
by De Chalmot, though he was unable to separate it from 
its matrix. The compound SijCr, is obtained by fusing 
in the electric furnaoe (or a wind furnace) 100 grma. of 
copper silicide (12 per cent, of silicon) and 4 grms. of 
chromium. It forms long quadrangular prisms, density 5 • 6, 
between glass and quartz in hardness, not oxidised by dry 
or moist sir when cold, and only superficially at 1100” C., 
atlackcd violently by chlorine at 400° C., and by bromine 
at a bright red heat, dissolved readily by warm concentrated 
hydrochloric acid, and destroyed by fusion with alkali 
carbonates, though .not by nitrates or chlorates. The series 
of chromium silicidcs is not analogous to those of iron, 
cobalt, and manganese, SiM 2 , SiM, Si s M.—J. T. D. 

Chlorine [for Chlorination of Gold Ores ] Producer; The 

McDonald Electrolytic Cedi as a -. T. Ulke. 

XI. A., page 802. 

English Patents. 

Blast-Furnaces ; Impts. in -. L. ICeyling, Berlin. 

Eng. l’at. 16,646, July 26, 1902. 

A ri.viE is fixed above the gas outlet of the furnace, the 
diameter of the plate being greater than that of the outlet. 
A jet of water is thrown on to the upper side of the plate ; 
the water rebounds from the plate to the sides of a sur¬ 
rounding chamber, from which it agu'n rebounds, forming 
a sheet of water round the outlet, extinguishing the flame 
and cooling the gases, and collecting all dust and ashes. 
The water collects in a trough surrounding the gas outlet, 
ami is drained off.—L. E. G. 

Blast Furnaces; Impts. connected with -. A. J. 

Dudgeon, London. From Soe. Anon. John Cockerill 
and H. Savage, Seraiag, Belgium. Eng. Pat. 8821, 
April 18, 1903. 

To prevent the entry of itir into the pipes, .Sic , conveying 
the gases discharged by blast furnaces, a bell apparatus is 
placed iu the path traversed by the gases. This bell vises 
and falls under fluctuations in the gas pressure, being 
connected to a tubular shutter or valve, which works in a 
easing provided with exit openings for the gases, which 
openings are controlled by the said valve in accordance 
with tlie position of the bell as determined by the gas 
pressure ; so that alien the mouth of the furnace is closed, 
the gases lift the hell and escape through the openings, and 
when the furnace mouth is closed, the bell descends and 
closes these openings, thus preventing anv admission of air. 

—C. S. 

Furnaces Jor Smelting Iron. II. A. Jones, Brooklyn, N.Y. 

Eng. Pat. 27,122, Dec. 9. 19U2. 

See U.S. Pat. 715,269 of 1902 j this Journal, 1903, 96. 

—T. E. B. 

Furnaces; Impts. in Open-Hearth -. E. E. Parks, 

Duquesue, Pa., U.S.A. Eng. Pat. 4094, Eeb. 20, 1903. 

A mould, with a forming cavity having upwardly and out¬ 
wardly diverging sides, is placed a considerable distance 
from and below the taphole of an open-hearth furnace. 
The drippings from the taphole solidify around a hook 
previously placed in the mould; this casting is pulled out 
by the hook and recharged ioto the furnace in the usual 
way.—1,. F. G. 

Furnaces ; Impts. in -. G. C. Marks, London. From 

W. E. Moore, Peru, 111., U.S.A. Eng. Pat. 4335, 
Eeb. 24, 1903. 

The two regenerators in use with furnaces have usually 
been placed side by side, the retorts to be heated being 
placed betw een, and heated in series, the last retort receiving 
considerably less heat than the first. According to this 
invention, the two regenerators are placed one above the 
other; the gas and air passing through the heated regenerator 
issue through parallel passages into tho retort chamber, 
thus heating the retorts in parallel, each receiving ap¬ 
proximately the same amount of heat. The gases then 
issue through parallel passages iuto the other regenerator, 
heating it up and passing out to the chimney.—L. F. G. 
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Tin and other Scrap; Treatment of -. [Pigment.] 

C. D. Brindley, Loudon. Eng. Pat. 8693, April 15, 
1902. 

Tub scrnp is heated in an oven upon stepped, inclined, and 
perforated plates to which jigging movements are imparted 
by suitable machinery. In passing down tho Steps, the 
solder melts and flows through the perforations, and is 
collected from below. At the bottom of the steps the 
scrap passes into a hopper, and thence into a chamber, in 
which it is cut into strips hv an arrangement of mechanically 
worked steel blades. After cleansing, and dissolving olT 
the tin or zinc coating by a suitable acid, the shearings are 
moistened with a solution of an acid or mineral salt, and 
exposed in heaps to the air. When oxidised, the mass is 
ground, and the ferric hydroxide is calcined to form a 
pigment.—E. 8. 

picket and C'oppcr-Nichel Ores; Treatment of ——- 
A. J. Boult, London. From C. Perron, Borne. Eng. 
Pat. 11,671, May 22, 1902. 

Pooa copper-nickel ores are powdered, and treated with 
a solution of ammonium sulphide or of an alkali sulphide, 
preferably, in either case, containing free ammonia. The 
nickel dissolved may be recovered by known processes. 

—E. 8. 

Zinc Ores and other Zinc Material; Treatment of -. 

J. K. Down, Swansea. Eng. Pat. 14,982, July 5. 1902. 

Zinc ores arc made into briquettes with coal by the use of 
from $ to J per cent, by weight, of sago flour, the proportion 
of coal being about :i(i per cent. The ground mixture is 
steamed in the pug-mill, to render the sago plastic and 
binding. The blocks are formed to tit accurately into the 
distillation retorts.—E. 8. 

Lead; Method and Apparatus for Pulverising Metallic 

-, which Apparatus is applicable to Pulverising other 

Materials. G. T. Hyde, London. From Union Lead 
and Oil Co., Now York City. Eng. Pat. 19,1181, Sept. 
12, 11)02, 

See Fr. Pat. .125,171 of 1902 ; this Journal, 190.1, 702. 

—T. K. B. 

Wolfram [ Tuni/stcn] and Lead; Manufacture of Metal 

Articles of -. E. Polte, Sudenlmrg, Magdeburg, 

Germany. Eng- Pat. 7855, April 1, 1901, 

Purified wolfram (tungsten) and lead are intimately 
compounded, in the pulverulent state, by means of drop 
hammers or other suitable appliances, and the mixture is 
then moulded under pressure.—F. 8. 

Molten Metals ; Method of Treating or Refining -, and 

Apparatus Employed therein. G. (J. Carson, A. Miller, 
and E. Hurst, California. Kug. Pat. 20,245,Sept. 16, 1902. 

See U.S. Pats. 714,449, 714,450, and 714,451, Nov. 25, 
1902 ; this Journal, 1901, 32.—E. 8. 

Aluminium or Aluminium Alloys ; Solder for -. K. F. y 

Pelletier and E. 8. y Sempruu, Madrid. Eng. Put. 7016, 
March 26, 1903. 

The following metals, in the order named, are successively 
put into a rod-hot crucible: copper (6 grms.); silver 
(1 grm.) ; bismuth (3 grms.); antimony (0-5 grm.) j tin 
(60 grms.); and aluminium (29’5 grms.); and to the 
molten mass a mixture of sulphur (1 grm.) and arsenic 
(0‘5 grm.) is added.—K. 8. 

Exited States Patexts. 

Metals; Process of Uniting ■——. IL Goldschmidt,Essen- 
on-the-Ruhr, Germany, Assignor to C. B. Schultz, Berlin. 
U.S. Pat. 729,573, June 2, 1903. 

A mixture of a metal compound with aluminium is 
“ ignited,” and the resulting alumina removed. The hot 
metal remaining is used to join metal pieces, &c.~T. F. B. 


Silver ; Process of Reducing and Separating -. G. V. 

Guzman, Sucre, Bolivia. C. 8. Pat. <29,760, June 2, 
1903. 

Rovstkd silvor ore is subjected to the action of a solution 
containing predetermined proportions of cupric and cuprous 
chlorides; after which the solution iH passed through a 
reducing agent, such hs granulated copper, from which the 
precipitated silver is removed and collected. K. 8. 

[/ i recious'] Metals from Ores; Apparatus for K jt tract- 

ing -. J. Stoveken, Crippleereek, ami I<. Stoveken, 

Florence, Col. IJ.S. l’af. 729,805, June 2. I9<>3. 

Thk ore is pulverised or comminuted in tho presence of a 
cyanide or other suitable solvent, and tho mixture is panned 
through a series of overflow tanks provided with agitating 
means, and then to a filter, which separates the ore from 
the solution. Tho liltratc is delivered into a decanting tank 
or tanks, from which the clear solution is passed into a 
; precipitating tank, ami from thence transferred hack to the 
! solution tank, the slimes being returned from tho decanting 
I tank to the filter. Feeding arrangements are provided for 
the ore and solvent, and are so arranged that the quantity 
of solvent delivered is commensurate with the quantity of 
ore treated.- It. A. 

Agitation Tank. J. Stoveken and U. Stoveken. 

U.S. Put. 729,806, June 2, 1903. I., page 788. 

Filter Press. J. Stoveken and I<. Stoveken. 

U.S. Pat. 729,807, June 2, 1903. 1., page 7*8. 

Metals ; Apparatus for Use in F.rtracting -■—,from Ores. 
J. F. Webb, Denver, Assignor to Pneumutie Cyanide 
Process Co., Col. U.S. Pat. 729,819, June 2, 1903. 

A tank, in which the ore is treated by ft chemical solution, 
has a filter bottom inclined towards the centre, in proximity 
! to which a perforated horizontal pipe, having parallel 
I. lateral branches, and connected to an air supply, discharges 
! small streams of air downwards upon the bottom, thus 
preventing clogging, and furnishing oxygen to the solution. 

—E. S. 

Metals; Apparatus for the Precipitation of -, from 

Solutions. P. W. McCaffrey, Assignor to the Union 
(>re Extraction and Reduction Co., Denver, Col. U.S. 
Pat. 730,385, June 9, 1903. 

Thk solution to be treated is contained in a tank having r* 
hopper-simp, d bottom, an outlet for drawing off the preci¬ 
pitate, and valve-controlled inlets for the injection of livo 
I steam. A perforated cylinder, the curved walls of which 
are composed entirely of “ sheet metal” or of sheet copper, 
tilled with scrap iron, is so mounted as to rotate in the tank, 
partially immersed in the solution, which solution is thus 
caused to circulate through the scrap iron. A number of 
i such perforated cylinders maybe thus mounted and used in 
a tank. (Compare U.S. Pat. 728,740, 1903; this Journal, 
1903, 717.)—F. S. 

Ores; Process of Treating -. K. I). Kendall, 

Brooklyn, N.Y. U.S. Pal. 730,402,31100 9, 1903. 

Powi)KKF.t» auriferous magnetite and pyrites are mixed, 

I and the mixture is heated, at first, u without the oxidising 
j action of air,” and subsequently, with access of air. Tho 
1 cooled mass is lixiviated with water containing chlorine, 

■ bromine, or a suitable cyanide. (Compare U.S. Pats, 
098,292 and 702,30 j, 1902; this Journal, 1902, 711 and 
| 977.)—K. S. 

! Smelting Furnace. K. Campbell, Assignor to A. G. Street 
! and J. J. Campbell, all of Kossland, Canada. U.S. Fat.. 
730,610, June 9, 1903. 

A itKCKivjsu used in connection with smelting furnaces, ban 
inner and outer plates spaced apart, forming a water-jacket, 
and having au opening for the tapping jacket, which latter 
ha3 a discharge opening, and a water-jacket arouud it, the 
securing device to which has portions overlapping the 
tapping-jacket and the body of the receiver. There is ao 
I inner cup-shaped aection, fitting in the opening of the 
I tapping-jacket, having its base plate provided with a central 
j opening, and the outer section threaded at ita outer edge 

v 
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into the said section, and provided with a central tnbe 
threaded at its end in the central opening of the base plate 
of the same. Many other details are claimed.—E. S. 

Copper, Nickel, or Zinc Ores containing Precious Metals; 

Ammonia-Cyanide Process of Treating -. I). Mosher, 

San Francisco, Cal., Assignor to 1). Ueatty, Berkeley, 
Cal. U.S. Pat. 730,835, June 9, 1903. 

Refractory ores of copper, uickel, or zinc, containing 
precious metals, are roasted at a low red heat to oxidise 
sulphides, arsenides, and tellurides. The resulting mass is 
treated with very dilute ammonia to oxidise "reducing 
compounds,” and is then lixiviated with an ammoniacal 
cyanide solution, to which a cupric, or other soluble 
metallic oxide or hydroxide, is added, in excess of the 
proportion required to form the corresponding double 
cyanide.—E. S. 

French Patents. 

Steel i Adaptation of the Ordinary Martin Furnace to 

the Process of Fusing -, in a Continuous Manner. 

S. Hurzycki. Fr. Pat. 326,752, Nov. 25, 1902. 

See Eng. Pat. 21,829, Oct. 7, 1902 ; this Journal, 1903,368. 

— K. S. 

Castings •, Process for Obtaining Homogeneous -. Soc. 

dite Allgemeine Thcrmit-Gcsellschaft. Fr. Pat. 326.196, 
Nov. 8, 1902. 

A briquette is made up, preferably of aluminium, with an 
oxide, a haloid, or other metallic salt; but for aluminium, 
magnesium, silicon, or certain other metals, alloys, or car¬ 
bides may be substituted in the mixture. The briquette, 
enclosed in tinned sheet irou and nttached to an iron tool, is 
immersed considerably below the surface of the liquid metal, 
and is maintained there until the reaction is complete. 
Alloys may thus be formed of iron or steel with titanium 
(aluminium and titanic acid being used); or nickel steel 
may be similarly formed. To produce iiiangaiiifcrous 
copper, the briquette contains aluminium and manganese 
oxide added to a copper bath. The process is stated to give 
homogeneous castings, besides other advantages.—E. 8. 

Copper and other Metals ; Manufacture of Homogeneous 

-. Soc. II. Pfaffenberger and Co. Fr. Pat. 326,703, 

Nov. 26, 1902. 

A talx. and relatively narrow graphite crucible has its 
interior constricted, to about half-way up, to leave a 
narrow couieal space, ubove which the interior is cut 
away to form a ledge, on which rest blocks so shaped 
as to nearly meet centrally, forming conical spaces above 
and below. The upper conical or hopper-shaped space, 
us well as the entire upper part of the crucible, is tilled 
with pieces of the raw copper to be melted, and is closely 
covered. Tho charged ciucible is then set in a closed 
furnace, which is entirely filled with fuel, passage for 
gases being left near the top. Alter tiring, the copper, 
as it melts, trickles through the aperture above the cavity, 
which it entirely fills, the respective spaces being adjusted 
for that purpose. As access of air is prevented in the 
process, a homogeneous ingot is formed.—E. S. 

Copper; Process and Apparatus far Extracting - ,from 

its Ore. Von Gernct Copper, I.td. Fr. l’at. 326,325, 
Nov. 14, 1902. 

See Eng. Pat. 24,360 of 1902 ; this Journal, 1903, 214. 

—T. F. li. 

Furnaces, Reduction ; Impts. in -. 11. E. Vosbtirgh. 

Fr. Pat. 326,463, Nov. J9, 1902. 

See U.S. Pat. 712,161 of 1902; this Journal, 1902, 1538. 
(Also Eng. Pat. 24,366 of 1902 ; this Journal, 1903, 557.) 

—I,. F. G. 

Compound Metal ; Process for the Manufacture of any 

-. Soc. d’Electrometallurgie do Dives. Fr. l’at. 

326,489, Nov. 20, 1902. 

Coffer is electrolytieally deposited on the surfaces of two 
metals, jpbfch are subsequently heated together, under 
pressure, at a temperature below the melting point of the 
more fusible metal. The metals thus joined are then rolled, 
or drawn into wire.—K. S. 


XI.—ELECTRO-CHEMISTRY AND - 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 

Diaphragms ; Metallic -. A . Broehet. Zeits. f. 

Klektrochem., 1903, 9, [22], 439—442. 

There is a close connection between bi-polar electrodes and 
metallic diaphragms. A perforated metal plate may be 
used like an ordinary earthenware diaphragm, in so far as 
it allows the current and the solution to pass through it, but 
(provided that the holes are small enough) neither gases 
nor solid precipitates. A perforated plate suspended across 
an electrolytic cell will function in part as a bi-polar 
electrode if the holes are few in number ; hut as they 
are multiplied it acts less and less in this sense, so that 
wire gauze behaves as a diaphragm, and, unless, under 
exceptional conditions, not as a bi-polar eleotrode at all. 
If two points be taken close together, one on cither side 
of an intermediate electrode, the latter will act at that point 
as a diaphragm, provided that the potential difference 
between the two points is of less magnitude than the 
decomposition pressure, but otherwise it will behave as a 
bi-polar electrode. Hence the thinner the plate, the smaller 
the current, and the lower tho resistance of the electrolyte, 
the more likely is the plato to function as a diaphragm. 
The area of the perforations should also be as large as 
possible compared with that of the whole plate, but the 
perforations themselves should be ns widely distributed and 
as small as possible. — W. G. M. 

Electromotive Forces of Saline Solutions; General 

Relations among -. M. ISerthelot. Gomptes rend., 

1903, 136, [23], 1357 —1373. 

If we have three electrolytes. A, 1!, anil AB (All being the 
result of mixture of A and II, and the substances being 
supposed always to be in solutions of equivalent concen¬ 
tration), then the electromotive force of the element, 
A + it, formed of the two solutions A and U separated by 
a porous vessel, is the algebraic sunt of the electromotive 
forces of the corresponding elements A + AB and 
11 + All. The auihor has proved this experimentally for 
several instances in tile cases of:—(1) Salts of strong 
acids ; (2) Salts of weak acids ; (3) Acid with normal salt 
of a strong acid; (4) Base with normal salt of a strong 
acid; (5) I )ouble salts stable in solution; (6) Oxidation 
cells. The relation appears to he independent of the 
thermo-chemical origin of the electromotive force of these 
cells, though that origin pluys an important part when 
batteries of the cells do external work, especially 
electrolysis. In two-liquid cells the energy required for this 
work may be furnished entirely from chemical reactions 
between the liquids, more especially in Ihe walls of the 
porous vessel, and he quite independent of any action on 
the electrodes.—J.T. I). 

Chlorine Producer: The McDonald Electrolytic Cell as 

a -. X. Like. Eng. and Mining ,J., 1903, 75, 

[23], 857. 

The McDonald electrolytic cell for the production of 
chlorine by the electrolysis of brine, consists of a 
rectangular cast-iron tank, 5 ft. 2 ins. long by 1 ft. wide 
and I ft. deep. It is divided into three compartments by 
two longitudinal perforated iron partitions, which serve as 
cathodes. The graphitised carbon anodes, 10 in number, 
extend iuto the closed central chamber, and the outer 
cathode compartments are separated from tho anodes by 
asbestos diaphragms lining the inner surface of the 
partitions. The cathode compartments are furnished with 
siphon pipes for the removal of the caustic alkali solution 
produced, and may be closed by covers carrying pipes 
through which the evolved hydrogen may be drawn off 
and utilised. The chlorine gas is led off from the anode 
compartment, through leaden pipes into a gas main. 

At the Clarion l’aper Mill, Johnsonburg, Pa., U.S.A., an 
installation of 50 McDonald cells, arranged in two parallel 
rows, is in use, and with a current of 420 ampdres and 
225 volts, about 1,400 lb. of chlorine are produced daily. It 
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is claimed that with a current of 500 amphrea at 250 volts, 
5,000 lb. of bleaching powder, containing II5 per cent, of 
uvailable chlorine, could bo produced daily; this being 
equivalent to 2-5 tons of bleaching powder per 167-5 
electrical horse-power. It is also claimed that the cost of 
production of one ton of bleaching powder is only 12—15 
dols., exclusive of the value of the caustic alkali and 
hydrogen obtained as by-products. It is stated that for the 
chlorination of gold ores, the chlorine required could he 
obtained by means of the McDonald electrolytic apparatus 
at a cheaper rate than hitherto, whilst no sulphuric ncid 
would be required, as the chlorine would be employed in 
the form of chlorine water, instead of being produced by 
decomposing bleaching powder with acid.—A. S. 

p-Mitrvtoluene ; Electrolytic Reduction of -, in Hydro¬ 

chloric Acid Solution in the Pretence of Formic 

Aldehyde. K. Goccke. Zeit>. f. Elektrochem., 1903, 9, 
[23], 470—473. 

bolt found that p-nitrotoluene. w hen electrolyticaliy reduced 
ill alcoholic hydrochloric ncid solution in the presence 
of formaldehyde, gave p-dimethyltoluidine together with 
a solid substance provisionally supposed to be dimethylene- 
ditoluidinc. In presence of an excess of formaldehyde, 
it is now found that the second product is trimcthylenc- 
tritoluidinc.—.1. S. 

Alelalt i l r se of a Rotating ('athode in the Electrolytic 

Determination of -. X*'. A. Gooch and II. K. Medwav. 

XXIII., page 823. 

Esousr. Patents. 

Electricity ; Method of Generating -. J. 11. ltoid, 

Newark, N.J., IJ.S.A. Eng. Pat. 1670, Jan. 23, 1903. 

An externally heated metallic vessel is filled with a fused 
electrolyte such as caustic soda. Through the cover of the 
vessel are passed a number of porous carbon tubes closed 
at the bottom, and insulated from the vessel itself. Coal- 
gas, or otbe- gas rich in carbon, is forced into the tubes, 
and passing through the pores of the tube, oxidises at the 
expense of the oxygen contained in the electrolyte. A 
wide tube, also passing through the cover and bent over 
outside so as to deliver into a funnel communicating with 
the bottom of the vessel, allows for the esenpe and recovery 
of any of the liquid carried over by frothing. In another 
form of the apparatus the electrolyte is contained in a 
porous carbon vessel set within an outer vessel, the carbon- 
bearing gas being then (breed into the space between the 
two vessels, and so into the electrolyte. (Ixygcn may be 
blown into the electrolyte to renew the supply of that gas. 
The production ol electrical energy depends upon the 
oxidation of the gas in or at the surface of the carbon 
vessel, which therefore forms one of the poles, and is 
provided with a terminal connecting screw; the other is 
attached to the outer vessel in the apparatus first described, 
or to a metallic conductor immersed in the electrolyte for 
the purpose.—W. G. M. 

Active Material [ / rea Sulphate ], for the Platen of 

Electric Accumulators ; Manufacture of -. N. A. i 

itoseuthal, London. Kng. l’at. 12,700, June 3, 1902. i 

< Ink part by volume of a solution of 1|—2 parts of urea i 
sulphate anil 4—0 parts of water is mixed with 1J—2 purls I 
by volume of a solution of sulphuric acid ofl-200 ap.gr., 
and a stiff paste is formed with the mixed solution and an , 
oxide of lead which can then be compressed or moulded into 
any required shape. It is claimed that active material thus ( 
made has a maximum storage capacity and durability with : 
a mimimum weight which renders it very suitable for 
employment for miners’ lamps and traction purposes. j 

—G. H. R. : 

Electrodes ; Connecting Carbon -, with Electric Leads. 

H. Baker, Runcorn, and The Castuec-Kellner Alkali Co., 
London. Eng. I’at. 14,133, June 21, 1902. 

Blocks or pieces of carbon are placed between the carbon 
electrodes and the electric leads, and are pressed into close j 
contact with each by clamps or otherwise.—W. G. M. 


Electrodes for Reversible Galvanic Batteries. H. Cottrell, 
Newark, N.J., U.S.A. Eng. Pat. 4368, Feb. 34, 1903. 
Thk electrode is formed of layers of carbonised textile 
fabric as an absorbent of a metallic salt in solution, and 
coated with a metallic oxide to be made active in the 
battery. These plates are enclosed between exterior ones, 
ramie preferably of coarser cotton fabric, carbonised to a 
higher degree, and usually saturated with a solution of 
resin and again carbonised to givo greater rigidity. 

— (i. if. U. 

Electrolytic Cells ; Impts. in [ Mercury ]-. If. Baker, 

Ituucorn, A.T. Smith, Liverpool,and The Cnstncr-Kellner 
! Alkali Co., Loudon. Kug. Pat. 14,135, June 21, 1902. 

Is cells employing a mercury cathode, a comparatively 
large and deep pool of mercury or amalgam is provided in 
front of one or more of the mercury seals or Inverted 
siphons, so that in its comparative tranquillity the lighter 
| foreign substances in suspension may rise to the surface 
. and be removed. A partition or division, with its lower 
edge deeply immersed in the eleotrolyto, reaches nearly to 
the surface of the mercury, and forms a cleaning compart¬ 
ment to which the electrolytic gases evolved have no 
direct access, hut into and through which the whole of the 
electrolyte and of the mercury or amalgam passes. Any 
cleaning compartment where the noxious gases me gene¬ 
rated, is provided with a gas-tight cover which can be easily 
removed and replaced, and with means for removing the 
gases by blowing or drawing air through the part filled with 
them before opening the cover. The cleaning compartment 
is also supplied with an outlet or outlets close to the 
j surface of the mercury or of the electrolyte, so thut all 
sediments in the latter, or on or in the mercury or amalgam, 
may lie easily got at and removed without stopping or 
interfering with the working of the cell.—G. II. 11. 

Interrupters; Electrolytic -. G. E. GailTe, Paris, and 

(*• Gallot, St. Mnur, l-'rauce. Eng. Pat. 14,583, June 30, 
1902. 

Tin: platinum wire forming one electrode is, with tile 
exception of a short length at the lioltom, encased in au 
insulating sheath. The bottom of the wire rests upon a 
sheet of insulating material held at any desired distance 
below the sheath, so that the length of exposed platinum is 
constant, and if, ill use, any of the point should wear away, 
it would he replaced bv the wire fed downwards, either by- 
gravity or with the aid of a spring. The distance between 
the sheath and the plate (and, therefore, the length of 
platinum unprotected) is regulated by a screw adjustment 
in the holder carrying the former. An electro-magnetic 
adjustment, involving the use of a solenoid, may he used 
where automatic regulation is required.—W. G. M. 

Titanous Chloride ; [ Electrolytic ] Manufacture of a 

Mew -. H. ispencc aud P. Spence and Sons, Ltd., 

both of Manchester. Eng. Pat. 16,238, July 22, 1902. 

See Jfr. Pat. 324,835 of 1902 ; this Journal, 1903, fi78. 

—T. F. It. 

United States Patents. 

Generator ; Thermo-Electric -. A. Tissier, Paris. 

U.S. Put. 729,108, May 20, 1903. 

See Kng. Pat. 18,035 of 1900; this Journal, 1901, 110O. 

-~\V. G. M. 

Primary Hattcries ; Solution for -. II. S. Atnwake, 

Camden, X.J. U.S. Pat. 729,833, June 2, 1903. 

WiiKitK the battery is of the porous-diaphragm type, the 
electrolyte on one side of the diaphragm is composed of 
7 parts of sodium hydroxide and Hi parts of water, and on 
the other side of 5 parts of sodium bichromate, 9 parts of 
sulphuric acid, and to parts of water.—G. II. It. 

Galvanic Ratten/. J. It. Lord, Tottenville, N.Y. 

U.S. Put. 730,833, June 9, 1903. 

Tbf, process of rehabilitating exhausted batteries consists 
in arranging the electrodes so that any solids fmmed during 
evaporation will be deposited by gravity ou, or in proximity 
to, the anode, but will ho prevented from lodging on the 
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ac'.ive surface of the cathode. The battery is then heated j 
to a temperature sufficient to evaporate the exhausted or ; 
partially exhausted electrolyte, and to deposit the non- | 
volatile constituent of it in » chemically and electrically j 
active form on the anode. The volatile portion is condensed j 
and collected, hoth parts of tin electrolyte being thus j 
recovered.—G. H. K. 

FIlKNClt Patkxts. 

Thermophores ; Process and Apparatus for the Electrical i 

Production of Heat in -. Deutsche Thcrmophor 

Akt.-Gesellsch. Kr. l’at. 325,751, Aug. I, 1002. 

Tots is an automatic device for making or breaking an 
electric circuit employed for the heating of thermal 
accumulators (such as sodium acetate, which is alternately 
fused and allowed to crystallise). This is accomplished by 
means of a float on a mercury-column immersed in the 
material that is being heated. The tloat in tising, at a certain 
point (chosen in aeeoidance with the temperature at which 
the apparatus is to operate), raises one end of a hollow 
vessel made in the shape of a dumbbell, and pivoted at the 
centre, and ho brings about a short circuit, lint this dumb¬ 
bell-shaped vessel is half full of witter, and, it. being now 
slightly raised above the horizontal, the water flows to the 
opposite end of the vessel, aud, disturbing the equilibrium, 
causes it to swing over, and, in so doing, to break the 
electric circuit completely. As the mercury column con¬ 
tracts again during the cooling process, the float gradually 
sinks, until, at last, an arm attachment, pressing against 
the raised conlact arm, depresses it until it again makes 
electrical contact, and so completes the circuit once 
mote. When the apparatus is not required to act auto¬ 
matically, it is of simpler eonstructiun, and it suffices 
that the mercury column shall, at a certain temperature, 
complete au electric-boll circuit, and so give mi audible 
signal.—\V. G. ,\t. 

Batteries ; Netr Fluid for Electric -. K. Durant. 

Kr. Pat. 323,631, Oct. 27, 1902. 

Manoanous chloride (350 grins.) and ammonium sulphate 
(150 grms.) are dissolved in water (80o cb. m.) and the 
solution is carefully mixed with a solution of ammonium 
carbonate (180 grins.) in 200 eb. m. of waterto which hydro¬ 
chloric acid (lagrms.) and “sal gloria" (50 grms.) have 
been added. 'The resulting precipitate is filtered before use. 

— W. (i. M. 

Pile; Thermo-Electric -. A. Wolf, jun., and Co. 

Kr. Pat. 326,065, Xuv. 3, 1902. 

Thk negative element of the oottple is made of strip metal 
so cut that there is a long horizontal arm supported by an 
upright sheet of copper, and connected hy a short vertical i 
strip with a short horizontal arm turned hack parallel with 
the longer arm above. The positive element is attached to 
the end of the short horizontal arm, aud the flame used for 
heating is allowed to play on the angle of this arm ami its 
vertical connecting strip, so that the heat is conducted 
through the strip to the positive element. In order to 
avoid loss of heat as far as possible, the short portion of 
the strip between the flame and the positive block may 
be made of a metal, such as silver, of high thermal 
conductivity.—W. G. M. 

Heating bg Electricity; Electrical Resistances and Appa- ! 

ratus for -. (J. Grivolas, jun. Kr. Pat. 320,102, 

Nov. 4, 1902. , 

Thk electrically heated wires of the apparatus are covered 
with asbestos saturated with a strong solution of acetate, 
tartrate, oxalate, or similar salt, of aluminium, after which the ! 
mixture is heated to from 120° to 200° C. for a few minutes, 
until no more gas is evolved or smell is Doticeable. The j 
asbestos coating thus formed, acts both as protector and 
insulator.—W. G. M. 

Insulator; Electrical and Thermal ——, and its Process 
of Manufacture. C. Grivolas, jnn. Fr. Pat. 326,103, 
Nov. 4, 1002. j 

Asbestos (whether as card, cord, powder, fibre, or other- j 
wise) is treated with a solution of commercial Bilicate of ' 


soda or of potash. After immersion for a sufficient period 
(3 hours for card 3 mm. thick), it is dried for 48 hours at 
20’— SO -1 0. The material is now very bard and rigid. 
Kor sonio purposes t'no soda or potash should be removed 
subsequently from the pores by immersion in boiling water. 

—W. G. M. 

Cellulose from Wood ; Manufacture of -, by Chlorine 

developed by the Electrolysis of Metallic Chlorides. 

Kellner. Kr. Pat. 326,313, Nov. 13, 1902. XIX., 
page 817. 

Chlorine; Process and Apparatus for the Electrolytic 
Production of Oxygenated Compounds of - [ Hypo¬ 

chlorites ]. Soc. Elektrizitats A.-G. vorni. Selniekert 
et tie. Kr. Pat. 326,598, Nov. 22, 1902. VII., 
page 790. 

Electrolyser [for Sodium Chloride ], with Revolving 
Platform. A. Kpple. Kr. Pat. 326,787, Nov. 28, 
1902. 

The apparatus consists of a circular stoneware receiver 
divided by two partitions diametrically placed. The 
upper part of the receiver is closed by a circular cover, 
carrying two tubes diametrically opposed to each other, 
and placed in a plain perpendicular to the partitions. 
One tube collects the chlorine and the other the hydrogen 
evolved durit g decomposition. The electrodes enter the 
receiver through openings in the sides or in the cover. 
The bottom of the receiver is formed by a circular hori- 
zonlal cast iron platform, mounted < u a vertical shaft 
capable of a -low rotatory movement. It is claimed that 
the regular circulation of the mercury cathode is assured 
by thu moving platform, and that the evolved hydrogen 
collected can be utilised for the heating and concentration 
of the soda lye formed in the apparatus.—G. II. If. 

Liquids of all Kinds; Electrolytic Treatment of -. 

('. Arzano. Kr. Pat. 326,435, Nov. 18, 1902. 

Sir Eng. Pat. 25,354 of 1902 ; this Journal, 1903, 636. 

—T. K. H. 

( ».)—K I, ECTli O-M ETA LTJ T KG V. 

Metals ; Quantitatin' Determination of -, by Electro¬ 

lysis. P. Denso. XXII1., page 824. 

Enoush Patents. 

Magnetic Qualities of Materials [Iron, Steel, ,vi\] ; 

Apparatus for 'Testing -. The liritisli Thoiusnn- 

llouston Company, Ltd., Eoudon, and K. Iloldeu, Tiugby. 
Eng. Pat. 15,113, July 7, 1902. 

Till: apparatus comprises a permanent magnet in the field 
of which u movable closed conductor is suspended (with 
the minimum possible of friction), a closed magnetic 
circuit being formed wholly or in part by the test, sample, 
having an exciting winding linked therewith, through which 
known electrical currents may lie passed for determining 
the magnetic constants of the material of the sample by the 
displacement of the closed conductor (indicated by a 
pointer), resulting from the changes of the magnetising 
current.—E. S. 

Sodium ; Manufacture of - [Electrical], T. Ewan, 

Glasgow. Eng. Pat. 14,739, July 2, 1902. 

Kt.snn sodium hydroxide is electrolysed in a cell divided into- 
compartments by a porous diaphragm of sodium aluminate 
or alumina, or a mixture of these. A current of air or of 
a suitable gas is passed over or through the electrolyte 
in the auode compartment to remove the water as it forms. 

—E. S. 

Zinc; Apparatus for Electrolytically Coating Sheet Metal 

with -. A. G. Bloxam, London. From “ Columbus ” 

Elektricitiits-Gesellsch., Ludwigshafen a. Uheiu, Ger¬ 
many. Eng. Pat. 15,128, July 7, 1902. 

The plate to be coated is suspended between anodes, and is 
held in place by distance-pieces of glass or other non-con¬ 
ducting mtterial so shaped that the end in contact with the 
plate is a point or a knife-edge. The distance-pieces are 
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mounted on a frame facing the sheet, one or both of the crystalline form, and having substantially the homogeneity 
frame* being movable. The plate may be supported at the j of east lend, with a density of about 11 *3, and retaining 
bottom as well as at the sides, and may have shields for the normal structural characteristics due to electrolysis." 
covering its edges. The movable frames may be suspended — G. II. K. 

from rollers running on the edge of the bath.— W. G. M. Fkkncu Patents. 


Zincing Process Eleetrolytii -. I. Sxirmay and 1.. 

von Kollerieh, both of Budapest. Kug. Pat. .'>4-18, 
March 9, 1903. 

Tins process, which is an improvement on that described 
in Eng. Pat. 19,659, 191)0 (this Journal, 1901, lOUT), con¬ 
sists in adding the double sulphate of aluminium and 
magnesium, obtained by crystallisation from a mixture of 
aluminium and magnesium sulphates in solution, to the 
zincing bath for the purpose of obtaining denser and firmly 
adherent zinc precipitates on the articles placed in the bath 
as cathodes.—G. H. K. 

Galvanic Deposits; Apparatus for the Production of -. 

E. MUller, Berlin. Eng. Pat. 8900, April 20, 1903. 

It is stated that in apparatus for the production of galvanic 
deposits the electrolytes have not hitherto been fully 
utilised, inasmuch as u fuirly large percentage of the 
deposit has been attracted by the cathode. To remedy this 
defect it is proposed to employ a cathode consisting of a 
metal, such as aluminium, that lias little or no attraction 
for the deposits.—G. 11. U. 

Aluminium ; Process of Electrolytic Manufacture of -. 

G. Gilt., Paris. Eng. Pat. 964, Jan. 14, 1903. 

In this process the electrolytic solvent and the intermediate 
reagents used ore continuously recuperated. Bauxite is 
treated with a solution of hydrofluoric acid in sufficient 
■quantity to combine with all its component parts so as to 
form aluminium fluoride (first element of the electrolyte') 
as well as iron fluoride and the fluosilicates and fluotitunates 
of aluminium, the silica, the titanic acid, and the iron being 
subsequently precipitated by an addition of alumina. The 
hydrofluoric acid is obtained by the decomposition of the 
sodium fluoride which is the residue of the electrolysis, 
the decomposition being effected by menus of the sulphuric 
acid recuperated through the oxidation of the sulphur 
disengaged at the anode. The sodium sulphide, (second 
element of the electrolyte) is made by reducing the sodium 
sulphate resulting from the decomposition of sodium 
fluoride by sulphuric acid, the various operations thus con¬ 
stituting a continuous closed cycle. Aluminium is pro¬ 
duced by decomposing with an electric current an electrolyte 
formed by a molten mixture iu definite proportions of 
aluminium fluoride and sodium sulphide (1 mol. : 3 mots.). 
Reference is made to (ier. Pats. 63,993, of Bucberer, and 
68,909. of the Aluminium Ind. Ges., Neuhauseu. and to 
Gooch’s Eng. Pat. 16,555, 1899 (this Journal, 1989, 1030). 

—G. II. R. 

United States Patents. 

Steel; Making -, direct from Iron Ore. M. H. 

Gonley, Brooklyn, Assignor to Electric Furnace Co., 
New York. U.S. Pat. 730,746, June 9, 1903. 

She Eng. Pat. 7660, April 1, 1902; and compare U.S. 
Pat. 697,810, April 15, 1902; this Journal, 1902, 915 
and 628. (See al»o this Journal, 1902, 622.)—K. S. 

Electric Furnaces; Process of Treating Materials hy 
Radiated Heat in ——. C. O. P. lie Laval, Stockholm. 
U.S. Pat. 729,614, June 2, 1903. 

The material is introduced into an electric furnace chamber 
so aa to form a stack, first increasing and then decreasing 
in height in the direction of flow. The temperature, and 
the consequent rate of consumption at the sloping side of 
the stack facing the source of heat, is controlled by con¬ 
tinuously and mechanically feeding fresh material to the 
back of the stack.— G. If. R. 

Lead ; Electro-deposited ——. A. G. Betts, Lansingberg, 
N.Y. U.S. Pat. Re-issue 12,117, June 9, 1903. 

KLEcrao-deposited lead is claimed as “ a new product 
characterised by substantial purity, coherency, and uni¬ 
formity of structure throughout, practically free from 


Alloy ; A kind of —— ,«r a Ternary Metallic Composition, 
Melted and Refined. Soc. anon. La N£omctallurgie. 
Er. Put. 326,140, Nov. 6, 1902. 

Ikon, uickel, aud chromium are melted together and 
refined in nit electrie furnace. It is preferred that the 
proportions of the metals takeu should he between minima, 
for iron of 16. for uickel of 3, and for chromium of 24 per 
cent.; and maxima for the respective metals of 38, 60, and 
57 percent. A small proportion of one of these ternary 
alloys, fused with steel or trot), is stated to impart to the 
latter great resistance to corrosion, us well as increased 
toughness ant! elasticity.—K. S. 

Manganese; Process for the Electrometallurgical Treat¬ 
ment of' the Silicated Ores of -. G. Gift. Kr. Pat. 

326,438, Nov. 18, 1902. 

To produce ferromanganese, silicated ores, previously 
mixed with sufficient lime to saturate the silicic acid to the 
condition of bisjlirute, are fused in an electrie furnace with 
the amount of carbon sufficient to reduce the protoxide of 
manganese, the scoria- being afterwards reduced in a 
second furnace to obtain siticidc anti carbide of calcium. 
Silicide of manganese is produced by fusion in an electric 
furnace without other addition than that of an mnouut of 
carbon regulated according to the richness in silica of the 
alloy to be obtained. In order to obtain compound* 
increasingly rich in silica, the fractional redaction of the 
scorite is carried out iu several successive furnaces, each 
of which is foil by the scoria- of the preceding one. 

—G. H. R. 

Copper and Zinc ; Process for the Extraction of -, hy 

the Electrolytic Treatment of their Ores. tt. Laszezyn- 
aki. l-'r. Pat. 326,512, Nov. 20, 1902. 

In order to prevent the anodic oxidation of the cations, 
porous and absolutely permeable envelopes are closely- 
packed round the insoluble anode, or tissues may be used, 
the thickness of which is in inverse ratio to the density of 
the current employed.—G. II. R. 


XII -FATTY OILS. FATS. WAXES. 

AND SOAP. 

Fats; Splittiny of -, hy Enzymes. V/. ■ Connstein. 

Fifth Intermit, ( ongress of Applied Chemistry, Berlin; 

Zeits. angew. (Tic-m., 1903, 16, [24], 570—571. 

Fifty kilos, of seeds of Ricinus communis are coarsely 
crushed and rubbed with part of the fat. The rest of 
the fat is added along with 300 to 500 litres of acidified 
water (X/30 to N/50 acetic acid) and the mixture i* 
stirred until an emulsion is formed. After standing for 
24 hours the mixture is heated to 70"—80 C. and sulphuric 
acid is added. Three layers are formed ; the uppermost 
contains glycerin and water, the middle one is nil emulsion 
containing solid portions of the seeds, 5 per cent, of fatty 
acids, and 20 per cent, of glycerin, the lower one being a 
clear layer of fatty acids. The glycerin can be removed 
from the middle layer by washing with water.—J. -McO. 

Oils ; Characteristics of some Less Known - J. J. A. 

Wijs. Zeits. Untersuch. Nahr. -u. Genussm., 1903, 6, 

[11], 492—496. 

Echinops Oil. —This was obtained from the seeds of 
Echinops retro , a plant growing on the coast* of the 
Mediterranean and in Alia. The seed contains about 27‘5 
per cent, of a semi-drying oil of a pale yellow colour. It 
is soluble in tbe ordinary solvents and in an equal volume 
of hot glacial acetic acid. A sample after neutralisation 
with sodium carbonate disaolved in absolute alcohol at 

o 
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15® C. to tbe extent of 51 grms. in a litre. It gives neither I 
Halphen’s nor the Itundonin reaction. 1 

Po-illa Oil is contained in the nuts of Perilla ocymoidex, 
which cultivated in Jiritish India, China, and Japan. 
The kernels extracted by the author yielded 35-8 per cent, 
of a dark yellow oil, which resembled linseed oil in taste 
and odour, hut had smaller drying power than that oil. 

It does not react with Halphen’s or Baudouin’g reagent. 

Water-M(.‘Inn Oil is obtained from the seeds of Curcumis 
citrullus, and is sold in France under the name of bereft or 
beraf. The seeds exumined by the author were derived 
front Scnegamhiu. They contained 03 per cent, of kernels, 
yielding 05 8 per cent, of oil, whilst the oil-free residue 
contained 52'8 per cent, of proteid matter. The extracted 
oil was pale yellow in colour and nearly odourless. It did 
not give Halphen’s or Haudotiin’s reaction. The acid and j 
saponification values were identical, so that a formation of I 
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inner anhydrides, as observed by Tortelii (this Journal, 
1902, 1187), had not taken place. 

Tea-Seed Oil .—This oil, obtained from Japanese tea, 
had a yellow colour and a characteristic odour. 

Carden Cress-Seed Oil .—The first sample in the sub¬ 
joined table was obtained by extraction with petroleum 
spirit, and the second by cold expression from seeds con¬ 
taining 25 ■ 2 per cent, of oil. Both oils had the characteristic 
odour of the plant, which was more pronounced in the 
ease of the extracted sample. On saponification the odour 
disappeared, being replaced by a fishy odour, but on 
acidification the original odour again appeared. 

Hadis!i- amt Mustard Seed Oils —These were obtained 
from the seeds by cold expression. The radish oil, which 
had an odour recalling that of rape oil, was derived from 
the seeds of Raphanus salivas, var. nii/er. 

The constants of these different oils were as follows :— 





Oil. 



Ka 11 \ 

Acids, 



Oil. 

Specific 
, (Irovitv 
Hi 20° O. 

Free j 
Acid iis | 
Oleic , 
Acid. 

Siiponi- 
Pent ion 
Value. 

Value A '' , ' t - vl 

,V. V , Oration Value. 

(\V lls). vnluc. 

Melting Sulilli - 

1 ’ ci,,t - i ivhili 

1 

I 

Saponi¬ 

fication 

Value. 

Acid 

Value. 

Alcan 

Molccu 

lar 

Weight 

Iodine 

Value. 



For Out. 



<’. of. 





Eeiilnops oil, 1. 

! 0*9285 

4*48 

1X9*2 

1HS-1 211*2 20*5 

11-12 


192*4 

292*0 

i 149* J 

u . 

1 o*925H 

7-31 

190*0 

141*2 



192V 

291*0 

1 14.4* X 

Perilla oil. 

, 0*9.*>0« 

0*48 

1X9*0 

200*1 

.) 


197*7 

284*0 


\\ uter-melon oil. 

I o*»wo 

1*20 

189*7 

11X*U 

.41 42 

197*1 

197 1 

284*1 


Ten- ieed oil. 

; ivoiio 

8 * 07 

3XS*4 

NX *9 

10-11 


195*9 

2X0-0 


Carden-cross oil. I. 

, 0*9221 

o*r»l 

1X5*0 

i:<9 1 

20—21 .. , 


19.4*4 

290-0 

144V 

„ 11. 

1 0*9212 

0*!W 

1X0*4 

13.4*4 

.. 


19.4*0 

291-0 

147*7 

Radi«h-s£od oil. 

j 0*9142 

rex 

179*4 

112-1 



1M>*5 

290-0 


White mustard-seed oil .. 

j 0*9121 

V27 

171*0 

10.4*0 



1X5-X 

402*0 

100*2 

Flack „ 

i 0-914.4 

no 

17.VS 

122 *.4 

i 


1X7*1 

400*0 

1 12B-5 









—c. 

A. M. 


Pumpkin-Seed Oil. II. Strauss. Chcm.-Zeit., 27, [H ], 
527. 


Co.vniAitv to the ■ statement that pumpkin seeds yield 
only 20—25 per cent of oil, the author has obtained 
47'43—47 • 95 per cent, from various samples of decorti¬ 
cated seed, and 3(i • GO —37‘46 per cent, from the whole 
seeds, by extraction with the usual solvents, the largest 
percentage being furnished by ether. These results were 
also confirmed by trials on a practical scale, the seeds 
being decorticated, crushed in edge-runner mills, heated to 
80°—90° C., and pressed. The first pressing left 10—11 per 
cent, of oil in the cake. 

The iodine value given by the oil was found to he 120-5 
in the case of that extracted with ether, 117'2 of that 
extracted with benzene, and 116'5 in the ease of that 
extracted with petroleum spirit. The oil is of a 
reddish colour, and withstands the action of the usual 
bleachiDg agents. Caustic soda reduces the colour to pale 
yellow, hut this treatment, involves considerable loss by 
saponification. 

Complete analysis of the seeds furnished the following 
results:— 



Whole 
Seeds. ; 

Docortierfled j 
Seeds. i 

Oil Cake. 


I cr Out. 

Per Cent. 

Per Cent. 

Moisture. 

8-10 

7-08 

31*14 

Mineral matters. 

4*70 

4-40 

0*77 

Fat. 

30*00 

47-44 

10*97 

Crude protcids. 

30*19 

28*00 

47*95 

N on-nitrogenous mat tor 

20-45 

14*04 

.40-17 

(by difference). 





-C. S. 


Kadam Seeds (Hodgsonia Kadani). J. Sack. Pharm. 
Weekblad.,40, 813—315) Chem. Centr., 1803,1, [24], 
1313. st 

Hodgsonia ( Trichosanlhes ) Kadam, Miq., is a climbing 
plant which grows to a height of 30 in., and is found in the 
neighbourhood of Pttdang, in Sumatra. Its seeds attain a 


weight of 100 grins, and a length of nearly lOcm.j they 
eonsist of (I) a skin-like husk which,on the average, forms 
4li per cent, of the total weight, and contains only 0-7 per 
cent, of ash ; (2) a spongy inner layer, that forms 2-5 per 
cent, of the total weight, and contains 04 per cent, of 
cellulose and 14-2 per cent, of water; and (3) an ody, 
bitter kernel, composed of 21 ■ 5 per cent, of albumin, 68-1 
per cent, of fat, 3-7 per cent, of cellulose, 2-f> per cent, of 
ash, and 3 • 5 per cent. of water. By pressing the kernels, a 
white, tasteless, and odourless seini-liiptid fat is obtained, 
which melts at 21° C., has the sp. gr. 0-919, and consists of 
80 pet cent, of triolein and 20 per cent, of tripalmitin. 

An old sample of Indian kadam fat, examined by the 
author, was eolouicd slightly yellow, it was quite solid, and 
had the m. pt. 45® (1. and sp.gr. 0-998; it consisted of 
20 per cent, of triolein and 80 per cent, of tripalmitin. 
This sample was probably prepared by wanning and then, 
alter cooling, removing only the solid portion of the fat. 

— A. S. 


vfu/n aidvi , ucriranvps or 


Aii I’UUIUIICI, 


atuimnii. 


f. Cheni., 1903, 24, [3], 220—228. 

I hr cholesterol used in the author’s investigation was 
obtained from gall stones by extraction with ether. Twenty- 
five grins, of the purified product were brominated, and, 
after spontaneous evaporation of the excess of bromine, 
the residue was dissolved in ether, and the solution washed 
with dilute sodium hydroxide solution. On distillation of 
I he ether, a. greasy deposit soon appeared which, when 
separated and dried in vacuo over sulphuric acid, formed a 
brown powder. The distillation was then continued until 
only a third of the ether remained, and on now adding a 
large volume of alcohol, a light yellow powder was pre¬ 
cipitated, whilst a further amount was deposited ou 
concentrating the filtrate. Finally, by the addition of 
water to the alcoholic filtrate, the remainder of the bromide' 
separated in the form of an oil which gradually solidified 
1 he total yield of bromides was C6 grins., and consisted of 
he following tractions(a) A brown amorphous powder 
soluble m chloroform, benzene, acetone, and (with difficulty i 

f-no ,^“ S v® luble , in h melteli (decomposed) at 

j 160 C. and at 140 —145° ( '. after purification from 
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amvl alcohol, and it* composition corresponded with the 
formula. C ;7 H a Hr,0. Amount - 40 grins. (6; A compound 
soluble in" chloroform, benzene, acetone, and ether, in¬ 
soluble in alcohol. This formed microscopic crystals, 
melted (decomposed) nt 145 (1. after reprecipitation, and 
had the same composition as the first fraction. Amount - 
20 grma. (c) A compound soluble in alcohol and insoluble 
in water, decomposing at 112° C-, and having the compo¬ 
sition CjjU^Br^O. The fractions thus consisted, in the 
main, of two bromides, a uono- and a hexa-bromide of 
dehydro-cholesterol dj-IL,.* >, formed by the elimination of 
12 atoms of hydrogen, as hydrogen bromide, from the 
cholesterol. On treatment with uaseent hydrogen both 
bromides behaved in tho same manuer, yielding u dark 
brown amorphous compound readily soluble in benzene, 
sparingly soluble in ether, and not melting below 250 C. 
As this could not be purified it was not further examined. 
They also yielded a dibiomide, C.dl^lir/}, which dissolved 
readily in alcohol, but was insoluble in water (in. pt. not 
sharp, 02°—64° C.). 

This dibromide slowly dissolved in strong nitric acid 
with the evolution of nitrous vapours, aud on pouring the 
solution into a large volume of water it yielded a yellow 
Hocculent amorphous deposit. This was readily soluble in 
ether, benzene, chloroform, alcohol, and sodium hydroxide 
solution. When purified by reprecipitation it melted (not 
sharply) at 19S“ and had a composition corresponding 
with the formula, <; J7 H 2l Br 2 ( N’(> s ),0 6 . It was an acid 
compound and yielded dark brown, amorphous silver aud 
barium salts.—C. A. M. 

Woolfal Oleins; Examination of -. J. Marcusson. 

XXIII., page'S2&. 

Bidji Pahoe Hadji ( Cycas eirrinalis, L ). J. van Dongeu. 
XX., page 81H. 

Glycerin; New Process for the Extraction of -, from 

Distillery Residues. L. Itiviere. XVII., page 815. 

English Patents. 

Eats, and Methyl- and Ethyl-esters of Fatty Acids; 
Process for the Preparation <f Bromine and Iodine 

Compounds of -. W. Ma.jert, Gruenau, near Berlin. 

Eng. l’at. 11,494, May 20, 1902. 

See Fr. Pat. 320,9911 of 1902; this Journal, 1903, 164. 

—T. Y. B. 

Soaps and Patty Acids ; Production of -. 11. II. Bake, 

London, from (1. lteaie, Lauria, Italy, Eng. Pat. 11,778, 
May 23, 1902. 

.Sr.K Fr. Pat. 321,510 of 1902 ; this Journal, 1903, 218. 

—V. F. B. 

[Cooling Machine for Liquid Soap, Gelatin, ^ r.] Sheets 
or Plates; Process and Apparatus for Manufactur¬ 
ing -—, from Warm Liquids which become hard or 

Gelatinise in the Cold. J'\ and 15. Fiseber, Vienna. 
EDg. Pat. 3774, Feb. 17, 19u3. 

Mechanical details are given of a plant similar to a 
plate-filter-press. The hot liquid is run into alternate 
compartments and cold water is circulated through the 
intervening compartments so as to rapidly set the liquid 
into solid plates.—K. L. J. 

French Patents. 

Acids of the Sebacic and Hydro-aromatic Series serving for 

Synthesis of Fatty Substances; Manufacture of -, 

from Naphtha. N. Zelinsky. Fr. Pat. 326,665, 
Nov. 25, 1902. 

Claim is made for the process of subjecting chlorinated 
fractions of petroleum to the successive action of magnesium 
and carbon dioxido (this Journal, 1903, 149),—C. A. M. 

Fats and Oils readily forming Emulsions ; Manufacture 

of -. Soc. Allcndorff and Kopp. Fr. Pat. 326,668, 

Nov. 25, 1902. 

A mixture forming a permanent emulsion with water is 
obtained by adding pure cholesterol or wax alcohols to 
oils or fats.—C. A. M. 
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XIII.—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

Zinc Paints; Substitution of -, for Lead Paint*, 

.1. la. breton. t’mnptes rend, |yu:;, 136, [24], l44t»-~ 
1447. 

Wmn: lead paint resists, belter than paints of zinc oxide 
or lithopone, tin* action ot certain strong acids, and the 
penetration of cflloresences of saltpetre ; but it is inferior to 
them in resisting heat, sudden variations of temperature, 
hydrogen sulphide, and energetic oxididng agents like 
sodium hypochlorite. White lead paints adhere less firmly, 
and shew a greater tendency to blister, than zinc oxide or 
lithopone paints. The addition of turpentine, while thinning 
a)) paints, whatever their base, does not sensibly alter the 
resisting power of either lead or zinc paints. The mixture 
of white lend with linseed oil is less nearly homogeneous 
than the mixture of the same oil with zinc oxide. For 
equal weights the covering powers of white lead, lithopone* 
aud zinc oxide are approximately represented by the figures 
3, 4. 0, respectively. For all these reasons, as well as from 
sanitary considerations the substitution of zinc paints for 
lead paints is recommended.—,). T. !>. 

ENGLISH PATENTS. 

Tin and other Scrap; Treatment, of -. [Pigment,] 

C. I). Hrin.licy. Eng. I*at, H(>93, April la, 1902, X., 

page 801. 

Pigments [ Mi.it nr vs of Zinc Hydroxide and tiarium 

Sulphate] ; Processes of Making -. W. .J. Arra- 

brusterand J. Morton, St. Louis, Miss. Kng, Fat. fi.Vil, 
March 20, 1903. 

Pimk’Kshics are described for making mixed pigments of tho 
above-mentioned composition l>y consecutive double decom¬ 
positions, the by -product of the first being caused to react 
with a third substance so as finally to yield a solution of 
the same ingredient as originally' taken. For instance, a 
solution of zinc (or barium) chloride is mixed, in proper 
proportion, with ouo of barium hydroxide (or zinc sul¬ 
phate) ; when a precipitate of zinc hydroxide (or barium 
sulphate) falls and a solution of barium (or zinc) chloride 
is left. To this i> added a solution of zinc sulphate (or 
barium hydroxide), when the first precipitate is coated 
with one of barium sulphate (or zinc hydroxide), leaving 
in solution the equivalent quantity of the original zinc (or 
, barium) chloride. The use of a solution of zinc Nulphate 
to decompose one of barium hydroxide is disclaimed ; for 
this known process is said to have the defect of yielding 
a crystalline barium sulphate; hut other salts of barium, 
and of zinc, may la*, employed.—K. 11. \». 

IImti.u St at is Patents. 

“ Calcimine ” (Composition and Process of Producing same. 
C. Adams, bellows Falls, Vt., ll.S.A. I’.8. Pat. 730,505, 
June 9, 1903. 

A coMi'Osirio.v consisting of a mineral base, casein, an 
alkali, borax, and alum.—F. 11. l>. 

Paint ami .Process of Producing same. 0. Adams, 
bellows Falls, Vt., ll.S.A. U.S. Pat. 730,5U«, June 9, 
1903. 

A I'unt composition consisting of a mineral base, casein, 
an alkaline substance, lime, and alum.—F. II. L. 

Fkknch Patent. 

Wood, Artificial; Mannjactnrc of - [Utilisation of 

Waste Materials of the (Johnr Trade]. J. Krdin and 
A. Erne. Fr. Pat. 320,210, Nov. IO, 1902. IX., 
page 798. 

(/?.)-HESJXS, varn ishes. 

Exudation lie sins. Oxidation of Land resi not. \J. Haim- 
berger and H. Rcnezedcr. Monatsh. f. Cbem. 1903, 24/ 
j [3], 209—217. 

On oxidising with chromic acid the lariciresinol, 
Ci7H,o(OCIf 3 );(OH)4 

d 3 


* 
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isolated from the exudation resin of larch (this Journal, 
1899, 1134 •, 1901, 50, 262), or its tetraeetyl derivative, 
C, 7 H 1S (<>CH,),(OCH 3 CO)„ an oxidation product with the 
formula, C^H^O^OCH,),(0011(00)4, is obtained. When 
xaponilied this substance yields a body of the composition, 

C|;H 1() 0(0CH|)»(< >H) 5 melting at 180 °— 181 J C.. and yield¬ 
ing a diacetyl derivative, Ci 7 Il| n O(<,CH 3 ) 2 (OCH 3 CO)., and 
a dimethyl ether, C|;H, 0 O(0 CHj)j(OC'IJj) 2 .—C. A. M. 

(lopals j Solubility of Hard -. 0. < offigiiier. 

Hull. Soe. Cliim., 1903, 29, [11 J, 551—557. 
Oi-kkatino in a similar manner to that employed in a 
previous investigation (this Journal, 1902, 918), the author 
has examined the action of various solvents on specimens 


i Oil Ilf 

- Turpeu. 

tine. 

Alcohol | 
(W per 
cent.) 

Amy! 

| AUohol. 

! Chloro¬ 
form. 

Ether. 

^ | lmrii 

Zanzibar. 

A SO *5 

! A 8fr> 


V 7t-7 

11 Sr,'ll 

to «<»•!♦ 

B fi'2‘7 

to »;:*•!) 

B Kd r, 

| B 75*0 

^ liO'D 

A Pi-1 

A 4!>‘H i 


1 a nv*:i 

Madagascar. 1 

B 73*8 

tor,1*2 j 

B 21 r, ! 

to *2 

li ##•<> 

: B <;.vo 


] of copal from Zanzibar and Madagascar. The characteristics 
i the two specimens were as follows:— 


— 

Density at 
10°. 

Melting i 
Poiut. | 

Acid 

Value. 

1 

Kbtts- 

torfer's 

saponif. 

Value. 

Zanzibar coptil. 

Madagascar .. 

1 1'(157—1*01$ | 

: rod—row ; 

Above two 0 
Above 3(H) 0 

03 0 
78*5 1 

70*1 

H5*{) 


In the following table, A signifies the percentage of 
insoluble matter when the resin was exhausted in a 
Soxhlet extractor; II the percentage left undissolved when 


Carbon j 
Tetri- ! 
chloride, j 

Ben* 

/.one. 

I 

Ace- 
^ tone. 

Bcn/al- 

dchydo. 

Aniline. 

1 Methyl : 
' Alcohol. 

Amyl 

Acetate 

10i)*7 

: A 87*0 

j A 7(1-1 i 



A 81*4 | 



B SX‘3 

B 77*3 

B 72*7 

B :!r .1 

B 8t‘2 ; 

B 45*5 


A xy*3 

A S4Ti 

I 


A SS*i» 


B xv-' 

B 7S*4 

j B 61*3 

B 21*8 

11 17 "S 

B 7.‘)*G 

B 2W 


:t grms. of the resin wore boiled with 20 c.e. of the solvent 
for two hours, and the residue washed with 20 c.e. of the 
same thrice. 

In some old varnish formula:, the addition of camphor or 
ground glass is recommended for assisting the solution of 
resins. The solubility of Zanzibar copal in ether is not 
materially modified by either of these additions.—M. J. S. 

Oil \ r arnlshcs; Composition and Practical Testing of 

-. A. Ileupel. Gieui. Kev. Fett-u. Ilarz-lnd , iitbii, 

10, [G], 125--128. 

On. varnishes consist almost exclusively of copal resin 
which has been rendered soluble by heat, linseed oil, and 
oil of turpentine. Amber has been used to a small extent 
instead of copal ; Chinese wood-oil (tuug oil) and (latterly) 
|» villa oil in place of linseed oil; and benzene and benzine 
, petroleum spirit) in lieu of oil of turpentine. With the 
object of cheapening production, attempts have been made 
to substitute ordinary colophony for copal resin, but the 
dry varnishes are deficient in hardness. The so-called 
“ resinate of lime," prepared liy fusing colophony with 
calcium hydroxide, is free from this defect, but is liable to 
decompose when the film of varnish is exposed to moisture. 
The glycerin-ester of abietie acid introduced by Schaal is 
less affected by water, hut the varnishes do not diy so 
satisfactorily as those made with copal. Within the last 
few years, however, it has been found possible, by the 
combination of various drying oils, and by submitting them 
to new methods of preparatory trentnymt, to make varnishes 
from calcium resinate which are absolutely unaffected by 
moisture, although they do not resist the action of weather 
so well as those made with copal.—M. J. S. 

Knousii Patents. 

Linoleum; Processes for Making -. I,. W. Seeser, 

Delmenhorst, Germany. Kng. Pat. 15,890, July 16, 
1902. 

The invention relates to the manufacture of linoleum on a 
lighter (and therefore cheaper) foundation material thau 
has hitherto been possible. This is effected by the use of 
a strong auxiliary fabric, which runs in a straight line from 
the compression rollers to the polishing rollers, and is 
capable of resisting the stretching pull exerted by the 
latter. T^e linoleum sheet with its light foundation 
material is separated from the auxiliary fabric whilst 
passing from the compression to the polishing rollers, and 
is carried over a loose roller suspended by springs, so that 
it is not exposed to the pull of the polishing rollers, and 


the finished material is again separated from the auxiliary 
fabric after passing between the latter rollers, liy making 
the auxiliary fabric of wide mesh, or with a roughened 
surface, a linoleum may be produced with its under surface 
roughened or ribbed, and the separate threads of the light 
foundation material are pressed into the linoleum com¬ 
position, thus promoting their adhesion and permanence. 
Compare Fr. Pats. 323,836, 325,129; this Journal, 1903, 
362, 641.—M. J. M. 

Linoleum or the like, haring Patterns resembling Wood or 

Fabric; Processes for Producing -. ],. W. Seeser, 

Delmenhorst, Germany. Eug. Put. 10,891, July 16, 
1902. 

Skk. Fr. Pat. 323,836, this Journal, 1903, 502; also Kng. 
Pat. 15,890, 1902, preceding.—F. II. L. 

Linoleum Carpets in Multi-coloured Patterns; Alanu - 

factoring -. F. K, M. af Ekstrbm, Stockholm. Eng, 

Pat. 6086, March 16, 1903. 

Tiik web of cloth travels in a horizontal direction, and over 
it is a frame or stencil with perforated bottom, divided into 
compartments conforming with the desired pattern. This 
stencil is fed with parti-coloured linoleum from a suitable 
number of hoppers, and is arranged to travel with the cloth 
hacking for a distance equal to its own length. The per¬ 
forations are then automatically closed, the cloth passes on 
to the heating rollers, and the stencil returns to its original 
position.—F. II. I,. 

I 

United States Patents. 

Paint Vehicle. 0. \V. Bilfingcr, Assignor to W. M. 
Morgan, both of Fayetteville, N.C. U.S. Pat. 729,837, 
June 2, 1903. 

A mixture of about equal quantities of creosote oil and 
cotton-seed oil, to which lead oxide is added.—T. F. H. 

Creosote Oil; Treating - [Linseed Oil Substitute ]. 

C. W. Bilfinger, Assignor to W. M. Morgan, both of 
Fayetteville, N.C. U.S. Pat. 729,838, June 2, 1903. 

Creosote oil (50 galls.) is agitated with powdered caustic 
soda (l lb.); the mixture is allowed to settle and the 
sediment is removed. The oil is now washed with an 
| equal volume of water, and air is blown through it. After 
I the addition of lead oxide (I lb. for every 10 lb. of oil), 
the mixture is suitable for use as a linseed-oil substitute. 

! ... -T. F. B 
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(C.)-INDIA-RUBBER, &c. 

Vulcanisation Process; The - C. <). Weber. 

Gummi-Zeit., 1903,17, [37], 812. 

The cause of longer time being required to vulcanise 
Congo rubber by the air-cure process than by the water- 
cure is the difference between the co-efficients of heat- 
conductivity of the two media, air and water, and has nothing 
to do with the pressure uuder which vulcanisation takes 
place in the water-cure. 

Para and Congo rubber give practically the same results 
when vulcanised in the water-cure, whether under atmospheric 
or increased pressure. The former vulcanises as quickly 
also in the air-cure, but Congo rubber takeH much longer. 
There is no ground for the statement that I’ara and Congo 
rubber behave differently under varying pressure*. 

It follows from the above that Para rubber is vulcanised 
with the absorption of less energy than Congo rubber, which 
is in accordance with the thermo-chemical data for the 
same reaction with isomeric bydrocurbons.—J. K. 15. 

Engi ibii Patents. 

Vulcanisation of India-Rubber; Machines for the—. 
E. Frankenberg, Hannover, Germany. Eng. Pat. 24,573, 
Nov. 10, 1902. 

The trough containing the sulphur chloride solution is 
provided with a lid, specially constructed to make vapour- 
tight joints at the ends. There is a slot each side to allow 
of the passage of the cloth and the curing solution is 
introduced and removed by means of a draw-off valve and 
filling-hole, thus avoiding removal of tile lid.—J. K. I!. 

Vulcanising and Moulding Rubber; Apparatus for - 

It. 11. Smith, Springfield, Mass., U.N.A. Eng. I’ut. 8G8 
Jan. 13, 1908. 

The apparatus is a vulcanising press specially designed for 
moulding and vulcanising sheets of rubber type and 
stereotype, but also for small articles. 

The construction is such as to ensure great compactness 
and freedom from superfluous iron, whereby saving of time, 
fuel, and a more uniform temperature of the upper 
compressing surface, are obtained. The steam connections 
are made by means of flexible metallic tubing.—,!. K. It. 

United States Patents. 

Golf-Ralls ; Process of Manufacturing Composition for 

-. It. Hutchison, Prestwick, Scotland. U.S. Pat. 

730,128, June 2, 1903. 

Gutta I'Eucha or balata, freed from resins, and with or 
without the addition of rubber, is mixed with lime and 
sulphur in the usual manner. When thoroughly incor¬ 
porated, the temperature is raised sufficiently on the friction 
rolls to cause vulcanisation to take place by local frictional 
heat.— J. K. B. 

Golf-Ball. Ft. Hutchison, Prestwick, Scotland. U.S. 
Pat. 730,127, June 2, 1903. 

A new composition for golf-balls or parts of golf-balls, 
consisting of hardened gutta-percha or balata, with or 
without rubber, 5 per cent, of lime, and 1 V to 2 per cent, of 
sulphur. (See preceding abstract.)—J. K. B. 

Fhkncii Patent. 

India-Rubber, Gutta-Percha,or Similar Materials contain¬ 
ing Fibres or Tissues of Animal or Vegetable Origin ; 

Treatment of -. A. Theilgard. Fr. Pal. 326,403, 

Nov. 17, 1902. 

The material is treated with hot water or steam under 
pressure, with or without the addition of normal or acid 
sails such as magnesium sulphate, zinc chloride, calcium 
bisulphite. See also Eng. Pat. 8041, 1899 j 20,081 and 
25,044, 1902 ; and addition Fr. Pat. 287,928 (this Journal, 
1899, 694 ; also 1902, 1461 ; and 1908, 563).— J. K. B. 


f" " " ' ' ' .. 

XIV.—TANNING; LEATHER. GLUE. SIZE. 

Pegras ; Determining the Specific Gravity of - 
A. Gawulowski. XX111., page 825. 

Eng i.i sit Patents. 

Hides or Shins ; Treating -, Preparatory to Tanning. 

s - K. Felton, Jr., Camden, N.J. Eng. Pat. 3230, 
i Fell. 11, 1903. 

I 

\ See U.S. Pat. 721,553 of 1903 ; this Journal. 1903, 429. 

—T. K. 11. 

(Cooling Machine for Liquid Soap, Gelatin, fkr.] Sheets 
' r Plates; Process and Apparatus for Manufacturing 

- from Warm Liquids which become Hard or 

j Gelatinise in the Cold. F. and K. Fischer. Eng. Pat. 
j 3774, Feb. 17, 1903. XII., page Ho*. 

i 

United States Patents. 

Decolourising and Clarifying Material [For Tanning 

Retracts, ,Ve.] ; Manufacture of a -. It. L. Jenks, 

i London, Assignor to G. A. Clowes, London, anil K. P. 
Hutschck, Needham Market. U.S. Pat. 729,350, May 26, 
1903. 

See Eng. Pat. 10,628, May 8, 1902 ; this Journal, 1903, 753. 

| —H. L. J. 

Glueing Articles together ; Method of -. K. licnkcu, 

New York, I'.S.A. U.S. Put. 729,220. May 20, 1903. 

One of the two surfaces is treated with formaldehyde, 
casein paste or cement is applied to the oilier, and the two 
are placed in coni act. 

Labels for bottles, Ac., are soaked in formaldehyde, 
dried, and applied with casein, paste, or cement. 

It. L. J. 

I Fuknch Patent. 

Leather; Process and Apparatus for Making Substance 

Resembling -. 11. Karlc. hr. 1‘ut. 826.600, 

A ng. 8, 1902. 

See Eng. Pat. 17,535, Aug. 11, 1902; this Journal, 1903, 
308.—It. L. J. 


i XV.—MANURES, Etc. 

Nitrogen, Atmospheric ; Clilisation of - , for Agricul¬ 

ture and Industry. Frank. Zeits. ungew. Chem., 1908, 
16, [23], 536—539. (Fifth Internal. Congress of 
Applied Chemistry, Berlin.) See also Calcium Cyana- 
mido, &c., G. C. Erlwcin, under VIE, page 794. 

A histoby of the use of natural and artificial nitrogenous 
manures, aud of the early attempts to convert atmospheric 
nitrogen into ammonia or nitrates, is given in the first part 
of the paper. In 1895, Caro and the author found that 
barium and other carbides under certain conditions absorbed 
nitrogen, and proceeded, with Siemens and Halske, to work 
out from this reaction an industrial process more especially 
for the production of cyanides. For this purpose, barium 
cyanide seemed most suitable; but when it was found that 
calcium carbide yielded, not cyanide directly, but calcium 
evanamide, ON.NCu, so that 40 parts of calcium fix 28 of 
I nitrogen, the manufacture of manurial products suggested 
1 itself, especially as it was found that by heating with water 
under pressure all the nitrogen of the substance (or of the 
' pure cyanamidc made from it) was converted into ammonia 
: CN.NCa + 3H,() — CaC<) 3 + 2NH 3 . Experiments con¬ 
ducted by Wagner at Darmstadt anil Gerlach at Posen 
have shown that calcium cyaDamide, applied directly to 
' land, hag a manurial value at least as high as that of 
ammonium sulphate containing an equivalent amonnt of 
; nitrogen, and not far below that of sodium nitrate. More 
! experience is of course yet needed, but it seems as though 
i the crude calcium cyanamide (14 — 22 per cent, of nitrogen) 
and possibly cyanamidc itself (69 per cent, of nitrogen) 
. may become valuable artificial manures.— J. T. I). 
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Nitrate Nitrogrn in the Pretence of Organic Matter ; 

Schliitintf s Method for the Determination of -. 

l\ Uccliti aud K. Ritter, XXIII.. page 824. 

Fkicxcii Patent. 

Pliosphated Chaika ; Treatment of -, to obtain “ Phos- 

pkated Lime,” at an Agricultural Product, involving the 
working oj Beds poor in Phosphoric And, In/ augmenting 
the proportion therein oj Tribasic Calcium Phosphate. 

II. Cochet, called l.eeomte. Kr. Pat. 32(1,406, 
Xov. 19, 1902. 

Tin sorted ores are calcined to eouvert the calcium car¬ 
bonate present into lime, while the phosphate is left 
unaffected. Separation of the latter from foreign matters 
Is carried out by crushing selected portions of the material, 
and subjecting the powder to a continuous current of steam 
in suitable apparatus.—10. S. 


XVI.—SUGAR, STARCH, GUM. Etc. 

Diffusion [Sugar] ; Influence, of the Quantity of Juice 
Detracted in —-—-, on Exhaustion ami Density. 

V. Goutiere. Bull, do 1’Assoc. des ( him. de Suer, et de 
Hist., 1903, 20, [11], 1118-1123. 

The author criticises the suggestions of t'ollignon (this 
Journal, 1903, 37) on the influence of the quantity of 
juice extracted in diffusion on tho exhaustion and density. 

If the diffusers are only partly tilled, there is danger of 
unequal charging and consequent irregular working, and 
the chips collect unequally so that the juice makes channels, 
particularly in diffusers of large diameter. The less space 
occupied by the chips, the greater is the volume of juice, 
aud ns it is necessary for good exhaustion to draw off from 
each diffuser not only the juice it contains, hut a certain 
quantity of that from the preceding diffuser, the quantity 
drawn off becomes excessive. It is not advisable to keep 
the chips in the diffuser as long as an hour and three- 
quarters owing to the risk of fermentation. 

The author recommends a method he has used at a sugar 
works in South Russia in 1895, wherein he exhausts the 
air from the diffusers whieh have been charged its fully as 
possible with chips. Owing to the absence of air there is 
no froth, aud the contact of the juice with the chips is most 
intimate ; the diffusers being tilled from below, the densest 
juice is for it time at the top and passes first to the measuring 
tank. Circulation becomes incomparably easier, and the 
diffusers may be charged its rapidly as possible without fear 
of bad circulation, and the quantity of juice drawn off is a 
minimum. The absence of froth hinders fermentation and 
gives purer juice, and the daily work is increased. A 
sketch and description of the apparatus is given. 

—L. J. do W. 

Beet Juice ; Determination oj' the Purity of -. 

P. Hermann. Zeits. Vereius. Deutsch. Zuckerind., 
1903, [568], 485—189. 

The author discusses the value of a determination of the 
purity of beet juice and gives the method employed iu 
Dormngeu for this determination, lie arrives at the 
following conclusions(l) A determination of the purity 
of the juice in the beet is of great value for the evaluation 
of the juice extraction process, of manurial and cultivation 
experiments, aud of the selective cultivation of seed beets ; j 
(2) The expression method is quite" unsuitable for this 
purpose ; (3) When the conditions of experiment are kept : 
constant, the digestion method proposed by Krause gives 
sufficiently concordant values for the purity quotients ; ! 

(4) The purity quotients found by Krause’s method cor¬ 
respond relatively with the purity of the juice in the beet ; j 

(5) Krause’s method, therefore, answers all tho require- j 
ments of a^pfocess for determining the purity of beets; j 

(6) The following conditions for carrying out the method | 

are proposed (o) The use of coarsely chopped beet pulp ; f 
(h) A digestion temperature of 90° j (c) A digestion period j 
of 30 minutes. — T. H. P. | 


Crystallisation [Sugar] under Pressure. E. Delafond. 

Iiull.de l’Assoc. des. ( him. de Suer, et de Dist., 1908, 
i 20, [10], 1057—1058. 

| The author has based his process for the extraction of 
; sugar from molasses on the employment of carbon dioxide 
under pressure. 

I The carbon dioxide dissolves in the massecuite, renders 
i it more fluid, and allows and facilitates molecular 
1 attraction. 

When a molasses of very low purity is treated with 
carbon dioxide, the saccharose that it contains crystallises 
1 almost completely, hut the crystals are very small. The 
i crystals, however, re-dissolve when the pressure is 
| removed.—I,. J. de W. 

Sugar Candy ; Crystallisation of -. E. tlisoli. Bull. 

ilc l’Assoe. des Chim. de Suer, et de Dist., 1903,20, 

[11], 1105-1110. 

The syrup after being filtered and passed through char is 
boiled under a vacuum of 60 cm., corresponding to 02” C. 
When the requisite degree of concentration is reached, the 
syrup is heated to 92°—93” C. before being run into the 
candy pots. 

The pots are th°n placed in the stoves and all apertures 
closed to prevent the entrance of cold air. They remain 
here for 9 to 12 days during whieh crystallisation tukes 
place gradually owing to the slow cooling. There is a loss 
of sugar due to inversion and further decomposition. The 
amount of unerystnllisable sugar formed was found to be 
0-229 and the further loss, 0-311 per cent, of the sugar 
entering the stove. 

Tile rate of cooling influences the character and quantity 
of raudy formed. The lower shelf, cooling most rapidly, 
especially at the start, gives a greater yield, but of inferior 
quality. It is better to correct this by regulating the rate 
of cooling methodically, and varying the concentration of 
the syrup, rather than by adding water to the pots in the 
lower tier, which is too empirical.—!,. J. de W. 

Sugar Manufacture. Ctaassen’s Process for Boiling the 

After-Products. E. Stuyvaert. Chem.-Zeit., 27, [14], 

527—528. 

Ci.aasskn’s researches enable the most suitable proportion 
of water iu the massecuite tit any degree of purity and ant 
temperature to be accurately calculated. At 15—50” (.'. the 
same amount of sugar is dissolved by a saturated solution 
of syrup, 75 per cent, purity, as in a solution of pure sugar, 
the quantity soluble in the former being relatively higher 
the lower the degree of purity of the syrup. The co¬ 
efficient of saturation for saturated syrups is as follows :— 

Syrup 75 per cent, pure, 1-00; 75—70 per cent. pure. 
1-00—1-05; 70—65 per cent, pure, 1-05—1-10; 65—60 
per cent, pure, 1-10—1-25; 60 per cent, and under, 1-30. 
The coefficient varies with the temperature, being ill the last 
case at 80° C., 1 ■ 6: 70° (1 • 5; 60” ('., 1 • 1 ; 50° (J., 1 • 3 ; 
35” C., 1-2; 20” O., 1*15. 

Assuming the molasses to he 60 per cent, pure, and the 
final temperature 35” (.'. and that 1-05 supersaturation is 
required ; then, since 1 part of water will dissolve 2-29 parts 
of sugar at this temperature, and the coefficient of saturation 
of tho molasses under the conditions stated is 1 -2, 1 part of 
water in the molasses must correspond with 2-29 x 1 -2 
x 1-05 -- 2-88 of sugar. The proportion of water in 
the molasses will be [(2*88 .r) 4- (100 — a-)] 100 = 60, 
x — 17-25; and the molasses therefore contains 
17 25 per cent, water, 49‘65 per cent, of sugar, and 33-10 
per cent, of non-sugar. 

Though a high degree of supersaturation is desirable in 
the product, the resulting excessive viscosity retards 
crystallisation, especially at low temperatures and with 
impure solutions. Up to the point at which granulation 
commences, a coefficient of l• 2 —1-4 (68—80 per cent, 
purity) may be maintained, but at this stage the super- 
saturation mast he considerably reduced, to be again 
restored when the grain is distinctly fanned, aud finally 
reduced once more during cooling; and this object is 
accomplished by adding water. An important point, in the 
Claassen method is the introduction of dry steam direct 
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into the boiling pans, thus ensuring uniform mixing and 
regularity of temperature.—C. S. 

Sugar Manufacture i Treatment of the After-Products 

of - , bu the Karlik-Czupikowski Method . ,J. It. 

Puvrez de liroulart. ( hom.-Zeit., 27, [44], 528. 

Amen a careful publication of the juice, the first products j 
are concentrated to 3\—4 per cent, of water, the yield of 
. crystals being then easily prepared for refining. The 
runnings, which are 77—70 per cent, pure, are diluted j 
to a density of 32—3.V H. (at SO" C.), and treated with 
sulphur dioxide (about 1*8 parts of sulphur per 1000 of 
syrup). They are next passed, without pressure, through ! 
a Karlik sand filter (filtering stratum 40—50 cm. in depth), ! 
an operation shortening the treatment of the massecuite 1 
aud increasing the yield. The Karlik-Czapikowski vacuum i 
pans are horizontal cylinders, heated with a rotating I 
system of crossed steel steam tubes connecting the steam- 
admission and condensed water chambers. The heater 
makes one revolution per minute, thus ensuring a thorough 
stirring of the massecuite. This treatment enables the 
water content to he reduced to I per cent., and furnishes a 
uniform, well-defined grain, with a high yield. The tempe¬ 
rature of the massecuite is lowered in the mash, from 70 ' C. 
to 30’and even 25 <and must subsequently be raised 
again to 45 “—50 C. before centrifugalisiug, this furnishing 
a molasses of only 5! percent, purity. Three coolers suffice 
for one boiling pan, and the operations of cooling, re¬ 
warming, and centrifugalisiug take 72 hours. With beet 
sugar, the process furnished at Nymburl*, a 15 ■ 52’per cent, 
yield of first and second product, out of 10-SO per cent, of 
total sugar iu the beet, with 0*78 per cent, of molasses and 
only 0-5 per cent. loss.—(_\ S. 

Sugar Analysis; Source of Errors in Optical -. 

h\ G. Wiechimuin. XXIll., page 820. 

Glucose f Mu tarot ation of - an Influenced by Acids, I 

Gases, and Sa'ts. T. M. Lowry. See under XXIV., 
page 828. 

ENGLISH Pvtknts. 

.Beetroot Expressed Juices; Process and Apparatus for 

Obtaining Pure Concentrated - and Expressed 

Residues Rich in Sugar. C. Steffen, Vienna. Eng. Pat. 
5439, March 9, 1903. 

Enfcsii beet-root chips, sliced or similarly disintegrated fresh 
beet-roots, which have been suddenly heated up to tempe¬ 
ratures of CO’ to 97 <(preferably HO' by using as a 
heating agent sufficient quantities of pressed raw juice at 
temperatures cf from (i0°(.\ up to boiling point (preferably | 
from 97° (’. to boiling point), are subjected, after the 
entire or partial separation of the pressed raw juice 
employed for heating, or together with this juice, to a juice 
extraction by pressing the beet-roots. The pressed raw 
juice obtained is then heated and caused in its turn to act 
upon new quantities of fresh disintegrated beet-roots in the 
same manner and for the same purpose before being manu.. 
factured into sugar. Iu a modification of the process, th t , 



heated beet-root chips and thedike, freed more or lean from 
the heating juice, are disintegrated before being expressed, 
and then the mass is separated into proMod juice and 
pressed residue. The process may be employed iu con 
neciion with cold produced beet-root pulp. Instead of the 
pressed raw juice being used as a beating juice, for acting upon 
the fresh chips, n beet-root raw juice obtained according 
to the diffusion process may bo employed. The apparatus 
for carrying out the process comprises a mixing vessel M, 
recei ving, ut one end, the chips through a channel U, tad the 
heating juice heated by means of a heating apparatus, C l » or 
by a steam injector, (and conveying them to the other end 
by means of a worm eouveyor, K, in combination with a 
separating press, K, and a pump, P, for effecting the 
circulation of the juice which passes through a heating 
device ami returns to the vessel; the quantity of juice 
accumulating during this cycle of operations is removed by 
means of an overflow arrangement.—T. H. P. 

Saccharin« Solutions or Syrups ; Process for Controlling 
the Over-saturation in finding ■ ■■■. H. Claussen, 
Dormngcu, Germany. Eng. Pat. 19,028, Aug. 29, 1902. 
Skk ILS. Pat. 723,990, Murch 31, 1903j this Journal, 
1903, 564; also Kr. Pat. 324,271, Sept. 4, 1902 ; this 
Journal, 1903, (j 13.—T. II. P. 

Sugar Crystals ; Purification of -, and a Product 

obtained thereby. (*. A. Spree.kels and G. A. Korn, New 
York. Eng. Pat. 17,912, Aug. 14, 1902. 

Tiik process described consists in treating sugar crystals 
with a defecating agent, preferably a sulphonuted agent (see 
IJ.S. Pat. 698,150, April 22, 1902; this Journal, 1902, 
715), which does not dissolve sugar, then separating from 
the . mass the said agent together with the absorbed 
impurities, which tire then removed from the defecating 
agent so that the latter can be used again. The partially 
cleansed sugar crystals are freed from the remaining traces 
of the defecating agent by treatment with a non-solvent of 
sugar, such, for example, us a saturated sugar solution, 
which is then removed, together with the absorbed 
impurities, by centrifugal action. Claim is made also for 
the products obtained by this process.—T. 11. P. 

Unitkd Statks Patknts. 

Sugar} Process of Making -. J. \Y r . do Castro, New 

York. U.S. Put. 729,920, June 2, 1903. 

Tiik claims relate to methods of defecating saccharine 
liquids tit which (1) lime is mixed with the liquid while the 
latter is “ protected” by carbon dioxide; (2) the liquid is 
mixed with lime and carbon dioxide simultaneously ; (3) the 
liquid is brought under pressure of carbon dioxide to the 
lime.—T. II. P. 

Sugar-Cane Syrup f Process of Making - J. Tillman. 

U.S. Put. 729,976, June 2, 1903. 

Tiik process described, for making syrup from sugar-cane, 
consists in evaporating the juice to tin* syrup state, while 
repeatedly skimming the same, then adding water and 
potassium nitrate in certain proportions, and again repeatedly 
skimming with line skimmers.—T. II. P. 

Sugar Solutions; Process of Boiling -A. Grkntz- 

durffer. Magdeburg, Germany. U.S. Pat. 730,111, June 
2,1903. 

I\ boiling down thick and thin liquids, carbon dioxide is 
introduced into the juice after being heated to approxi¬ 
mately the same temperature as the latter.—T. II. 1*. 

Lactose from Whey ; Process for Producing —. A. S. 
Ram age, Cleveland, Ohio. IJ.S. Pat. 730,703, June D, 
1903. 

WTikv is rendered slightly alkaline, concentrated to about 
one-half its bulk, ami the proteid matter is removed. After 
again concentrating to about one-sixth its volume, sufficient 
methyl alcohol is added to precipitate the lactose.—VV. P, 8. 

Saccharimeter. A. R. Lyons, Assignor to Nelson, Baker, 
& Co. L.S. Pat. 730,674, Juiva 9, 1903, XXLIL, page 822. 
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Fsknch Patents. 

Sugar Beet and Fermentable and Putreecible Materials ; 
Preservation by Sterilisation and Subsequent Drying 

of - . J. C. F. Lafcuille. Fr. Pat. 326,750, Nov. 21, 

1902. 

Tbb materials, after being chopped, crushed, or decorticated, 
are sterilised according to the proceas described in Fr. 
Pat. 322,284 (this Journal, 1903. 31o). After leaving the 
sterilising chamber, the materials ore fed upon a travelling 
wire table which carries them through a series of chambers 
in such a manner that warm, dry, air is delivered in each 
chamber below the wire, and is withdrawn through pipes 
situated in the top of each chamber in connection with a 
shaft leading to a mechanical exhauster. The hot gases 
after being used for sterilising purposes are drawn by the 
same exhauster through a llue situated in the supply 
conduit for cold air, to which they impart their heat. 

—J. I-'. It. 


Beetroot Expressed Juices; Process and Apparatus for 

obtaining Pure Concentrated -, and Expressed 

Residues rich in Sugar. ( '. Steffen, hr. Pat. 326,299, 
Nov. 12, 1902. 

See above. Eng. Put. 5439, Mar. 9, 1903.—T. II. P. 

Coolina, Sifting, and Mixing Sugar; Apparatus for ——. 

G. Boutcliier. Fr. Put. 326,427, Nov. 13, 1902. 

This apparatus, shown in elevation and part vertical 
section in Fig. 1, and in plan and part horizontal section 
in Fig. 2, comprises :—(1) A sugar elevator, consisting of a 
strap, 1, with buckets, 2, moved by a pulley; (2) A con¬ 
veying screw, G [Fig. 2], on a rotating axle, 7, fitted at one 
e nd with a pulley, 8, carrying a belt, 9, passing over another 
pulley, 10, fixed to the driving axle, 4. This screw rotates 
n a metal trough, 11, provided with large or small per¬ 
forations fur sifting the sugar, the residual matter being 
carried by the screw, 6, to a shoot, 13, having at the bottom 
a receptucle 14. Tho other end of the rotating axle, 7, 
carries a pulley, 15, fitted with a belt which rotates another 



Flo, 2. 



pulley, 17 , below. (3) A sugar reservoir, composed of :« 
metal cone, 1H, surmounted by a cylindrical chamber, 19, 
in which are fitted superposed horizontal perforated plates. 
The lower plate, 20, is fixed, whilst the others rotate round 
a vertical axle, 21. Kach of the rotating plates, 22, is 
furnished below with projections, 23, of sheet iron, with 
the object of pushing the sugar into the perforations. 

—T. H. P. 

Sugar; Boiling and Crystallisation of —, at a High 
Temperature. J. II. I.. Aurientis and K. Foutenilles. 
Fr. Pat. 326,433, Nov. 18, 1902. 

The process described can be applied both in the refinery 
and in the sugar-house. In the refiuery the procedure is 
as follows:—180 kilos, of water, as pure as possible, are 
placed in a suitable vessel with 1,000 kilos, of sugar, freed 
from straw, dirt, &c., and the whole melted. Tho syrup 
obtained is removed and concentrated in another vessel at a 
temperature of, say, 128°, after which it is left to crystallise 
j at a temperature of 90' —105° tWhen the crystallisation is 
j fairly well advanced, the mass is submitted to slow and inter¬ 
mittent malaxing, after which the remainder of the syrup is 
gradually injected into it. By this means more crystals are 
formed or the original ones are increased in size, and this 
process is continued until the mass is ready to he run into 
moulds, after which it is treated as usual. In the sugar-house 
concentrated syrups of, say, 28° H. from tho evaporator, 
are defecated and then submitted to a second evaporation 
so as to yield a syrup similar to that obtained by melting a 
third runnings sugar. Part is then removed, concentrated, 
cooled, and the crystallisation carried out as described 
above.—T. II. P. 

Agglutinants and Adhesives; Manufacture of - ,from 

Starch. J. and R. Hnnke. Fr. Fat. 320,286, Nov. 12, 
1902. 

Starch is intimately mixed without the addition of water, 
with substances such as chloride of lime, sodium peroxide, 
&e., which directly or indirectly liberate oxygen, the 
particles of starch being thus oxidised. The process may 
also be modified by previously mixing and boiling the 
starch with an appropriate quantity of water.—T. H. P. 


XVII—BREWING, WINES, SPIRITS, Etc. 

Reducing Enzymes [Reductases or Hydrogenases ]. E. 
Pozzi-Escot. Amer. Chem. J., 1903, 29, [6], 817—563. 

In 1888 do Rey-Pailhade announced the presence in yeast 
of a substance, which he termed philnthion, capable of 
converting free suipbnr into hydrogen sulphide. Philothion 
is a reducing enzyme; it may be isolated, according to the 
original method, by extracting 100 grma. of top yeast with 
55 grms. of water and 45 grms. of alcohol for 24 hours. 
The author, however, obtains far more active solutions" 
from bottom-fermentation yeast by plasmolysis;— 500 grms. 
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of pressed yeast are triturated cold wi b 100—ISO grin*, j 
of cane sugar. Complete liquefaction soon takes place, 
and the liquid is allowed to stand for 12 hours, with the 
addition of a little thymol. When all fermentation is 
ended, the liquid is slightly diluted and filtered. The 
reductase may be purified by precipitation by ammonium 
or magnesium sulphate, Philothion combines with oxygen, 
and the activity of its solutions is destroyed somewhat 
rapidly in contact with air. Although theso solutions are 
primarily reducing agents, they may, by a secondary actiou, 
bring about the indirect oxidation of readily oxidisable 
organic substances, perhaps in the following manner :— 


enzymes are often found. The author ha* isolated oue, 
which he terms Jacquemas *;, from Japanese 44 Ifoji,” Euro- 
tium nrr/?it*. Jacqtiemase possesses most of the reducing 
properties of pliilothion, but differs from the latter in not 
being able to reduce sulphur to hydiogen sulphide | it 
exists also in many tubers.— J. 1’. B. 

Anaerobic Respiration and Alcoholic Fermentation / 

Identity of -, and the Isolation of Fermentative 

Enzymes from the Fells of Higher Flouts and Animals , 
J. Sioklusa IVoeh. f. Itrau , 1003, 20, [23], 270 —274. 
(.See uiso this .Journal, 1003, 37-1.) 


RII, + O = II + HjO; H + H 2 0 + R' = RII S + lt'O, 


(reductase) 


/oxiitisah)e\ 

(substance/ 


with regeneration of the original enzyme. 

In this way philothion in the presence of air brings about 
the oxidation of salicylic aldehyde to salicylic acid, the 
oxidation being materially assisted if a readily reducible 
body, such as an iodate or Brsenutc.be also present. Under 
the combined influence of oxygen and an oxydase, philothion 
is oxidised in a few hours ; by the action of an oxydase 
alone the philothion is not destroyed ; oxygen alone oxidises 
philothion slowly (fi—" days). Potatoes contain both 
oxydases and reductases, but in presence of air the 
oxidisiug action predominates, and the reducing action is 
destroyed. Unfermented grape juice contains sullicient 
oxydase to bring about the complete breaking down [ca.vse] 
of the wine, but the reductases of the fruit, and especially 
the philothion of the yeast under normal conditions of 
fermentation, destroy or precipitate the oxydase, which 
might be the cause of the breaking down. 

In a slice of potato only the peripheral layers show the 
reactions for oxydases. The author has found, however, 
that all parts of the tuber are apparently equally rich in 
oxydases, but that in the deeper parts there is an equilibrium 
between the oxydases and the reductases. 

Besides sulphur, philothion reduces selenium, tellurium, 
arsenic, and phosphorus. It also reduces indigo carmine 
to indigo white; the reduction is somewhat slow, hut it 
may be considerably accelerated by the addition of an 
intermediary substance, such as sulphur. The natural 
solutions of philothion have a slight acid reaction ; if they 
lie made alkaline they hecomo far more sensitive to the 
destructive action of freo oxygen. The reductases destroy 
the colour of guuiucum-blue, and their presence may 
therefore mask the guaiucum reaction of other enzymes 
even in the .presence of hydrogen peroxide. 

Philothion reduces arsenates, iodntes, and hromates, also 
nitrates in very dilute solutions. The reduction of nitrates 
is effectod in a still higher degree by yeast in active 
fermentntion, and by the reducing enzymes in the sap of 
young growing plant tissues. Philothion also reduces nitro¬ 
benzene to aniline. 

A solution of philothion has a most vigorous catalytic 
action upon hydrogen peroxide. The evolution of oxygen 
is very rapid at first, slowing down gradually until the 
enzyme becomes inactive. The paralysing influence of 
certain salts upon this catalytic action has been studied. 
The author has prepared from tobacco leuves the enzyme 
catalase, discovered by Loew (this Journal, 1901, 598). 
He finds it to be not an oxydase, but a reductase, capable 
of reducing sulphur to hydrogen sulphide, and probably 
identical with philothion. Reductases occur in blood, and 
combine with the fibrin as it coagulates. Heat accelerates 
the action of the reductases up to 45° C. ; their activity 
appear* to be destroyed at 6o° O. 

In living tissues the reactions which take place in the 
depths of the protoplasm are not oxidations, but hydrolysis 
and reduction. When internal oxidation doe* take place it is 
due to secondary action, closely dependent on the reducing 
enzymes. The author states, in opposition to the conclu¬ 
sions of E {front and Grtlss, that the presence of oxydases 
in yeast has not been demonstrated. 

The reductases are practically of universal occurrence in 
all growing tissues; they are especially abundant in white 
of egg. In the moulds large quantities of reducing 

t 


In continuation of the preliminary paper (lor. eit.) c.erlain 
additional facts and experimental details are now described, 
which are summarised as follows The presence of a fer¬ 
mentative enzyme similar to zymase may be easily demon¬ 
strated, not only in the cells of certain plant organa, but 
also in various organs of the animal body. The ensyme is 
j elaborated by the living protoplasm, both in normal and 
in anaerobic respiration. By-products, other than alcohol 
and carbon dioxide, are produced only in insignificant 
quantities; the proportion ot alcohol to carbon dioxide is 
the same as in fermentation with zymase. From a study 
of the fermentation of various sugars it would appear that 
the cells of the different organs secrete also the enzyme* 
iovertase, diastase, lactase, and maitase, in degrees varying 
, with the different organs. Together with these enzymes 
the active preparations a* ways contain proteoly tic, enzyme*. 
These proteolytic enzymes come into action when the 
alcoholic fermentation is suppressed by any means. If 
alcoholic fermentation do not take place, a decomposition 
of the nitrogenous constituents of the fermentative enzyme 
itself ensues.—J. F. It. 

Enzymes ; Combative or Protect ice _ M. Delbriick. 

Wool:, f. Brau., 1903, 20, [23], 269—27o. 

Vkast is endowed with the power, under favourable con¬ 
ditions, of suppressing competitive organisms even to tho 
last cell. On this property is based the process of 
“ natural ” pure cultivation of yeast. All organisms excrete 
products which are poisonous to bacterial life generally, but 
to which the organism producing them is to a certain extent 
inured, thus retaining predominance by poisoning the 
infecting organisms. Thus, yca-t excretes carbon dioxide 
and alcohol inimical to the lactic and butyric ferment*; 

1 lactic acid is inimical to the butyric ferment, whilst butyric 
acid is extremely poisonous to yeast. Tims, in addition to 
the digestive enzymes and energy-producing enzymes, there 
, is a third class of combative or protective enzymes which 
produce the specific poisons. Zymase is both an energy- 
producing enzyme and a protective eu/.yme ; the acetic acid 
enzyme of acetifying bacteria is a very powerful protective 
enzyme, which keeps the culture liquids free from infecting 
organisms. In short, it would appear that all fermentative 
enzymes are protective. 

But it is observed that the protective influence of the 
living organism itself is far more powerful than the mere 
addition of the product of its actiou in a chemical form. 
For instance, the presence of active butyric bacteria is far 
more fatal to yea«t than the addition of butyric acid. The 
whole of the metabolic products of the ferment take part in 
the struggle, so that one organism may be said to contain 
several coipbative enzymes. The protective influence of the 
enzymes secreted by these organisms is iu close analogy 
with the action of blood towards disease germs. The 
addition of butyric acid to yeast stimulates the latter to 
increased fermentative activity, as a counter-reaction to the 
effect of the poison. The peptases constitute another class 
of protective enzymes; these in yeast, as in the blood, attaok 
and dissolve the intruding bacteria. Still another class of 
protective bodies are those which cause the infecting 
bacteria to clot together in zooglea masses, enclosing them 
in glutinous layers, thus separating them from activity ii\ 
the liquid. An example of this phenomenon is shown In 
the non-virulent zooglea form of sarelnn as compared with 
the extreme virulence of the free-living individual form. 
Yeast secretes a coagulative enzyme, cat ease, which effect* 
the coagulation of. milk. 
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Jiesidea alcohol and carbon dioxide, yeast excretes small 
quantities of a large number of by-products, each the pro¬ 
duct of an enzyme, the formation of any of which in 
increased quantity may perhaps be caused by the stimulus 
of the presence of particular sorts of infecting organisms. 
The wild yeasts and wine yeasts produce large quantities 
of esters, which may be protective in the natural state, but 
which are no longer necessary in the cultivated state. 

-J. i\ B. 

Yeasl; Influence of Colouring Mailers and Tannin on 

the Activity of -. A. Itosenstiehl. Woch. f. Brau., 

1903,20, [24J, 201—292. 

Some time ago (see this Journal, 1900, 201) the author 
recorded some observations which showed that when certain 
yeasts, isolated from cider, were sown in apple must, repro¬ 
duction took place unaccompanied by fermentation, and 
this result was proved to be'due to the presence of tannin 
in the must According to a process devised by the author, 
red-coloured musts are prepared from black-skinned grapes 
with a colourless juice. When such musts are fermented by 
pure cultivated yeast, it is found that the red wine obtained 
possesses a colour of only about 0110 -third of the intensity 
of that of the original must. 

Fxaminntion showed that the colouring matter had been 
absurbed by the \ east, which had a red tint. Moreover, 
yeast is able to combine not only with the colouring matter 
of grapes, but also with tannin and with aniline dyestuffs. 
From dilute, faintly acid baths, such as are employed 
for dyeing wool and silk, yeast will withdraw the whole 
of the dyestuff; in presence of excess of the latter, tile 
yeast may take up 11 s much as 8 per cent, of Magenta 
or 5 per cent, of Malachite Green. These dyed yeasts are 
not dead, hut only weakened in fermentative power when 
sown in red must, they reproduce, but gradually lose their 
power of fermenting sugar. The modifications of the pro- ; 
parties of yeast, brought about by the absorption of matters 
from the must, are only temporary ; when the causes are , 
removed the original properties are regained. 

Wortmanii hits investigated a converse phenomenon by 
adding to a litre of fermented wine 2 grins, of sugar and 
1 or 2 c.e. of active yeast, lie found under these conditions 
that fermentation, with evolution of carbon dioxide, took , 
place, but that, the cells produced no buds,—J. K. B. 

Yeast; Use of 1’urc-ruUiratrd -, for Preparing Top- 

Fermentation Peers. F. Schiitifeld. Wocli. f. Jtra'i., 
1903, 20, [23], 273—2TS, 

Owitto to the extreme liability to infection of the yeast in 
top-fermentation breweries in Germany, it was considered 
highly desirable that the Berlin Research Brewery should 
isolate a suitable top-fermentation beer yeast, and issue it 
in the form of pure cultures to the breweries for pitching 
purposes. For some two years fortnightly batches of the 
yeast have been prepared on the large scale under the 
author’s direction, and a considerable demand has been met. 

The requirements of such a yeast are bmall attenuation 
in sweet worts of low gravity, with production of mild and 
full-bodied beers, complete and rapid clarification, and solid 
sediments after secondary fermentation in bottle. For 
various reasons it was impossible to find a yeast of the 
Saa/. type (low atteiiimtive power) to answer the require¬ 
ments, and it was therefore necessary to select one of the 
Frohherg type, curtniling its atteuuative tendency by 
causing it to “ break ” and separate out from the liquid at 11 
comparatively early stage. 

When a yeast of a suitable nature had been found, it was 
cultivated on the large scale by the “ Lufthefo ” process, 
introduced by Delbriick with great success for the cultiva¬ 
tion of yeast for distillers. This process consists in grow ing 
the yeast in dilute wort of 6°— 7 ° Bg. at a temperature of 
30° C., with powerful aeration during the first 14—20 hours. 
In spite of the forced nature of the growth, the method was 
applied with satisfactory results, and hatches were prepared 
oyery. fortufcbt for about 18 months. After this time 
complain# began to arrive alleging that the character of the 
yeast had entirely changed: its attenaative power was 
enormously increased; it no longer gave a “ break,” but 
remnined suspended in the beer, causing turbidity and a 


yeasty flavour 1 at the same time an increase in the yeast 
crop was noticed. This sadden reversion of type took 
place without apparent cause, bat it was doubtless influenced 
by the method of forcing the growth. The difficulty was 
finally overcome by considerably curtailing the aeration and 
agitation during thu cultivation on the large scale, and 
shortening the intervals at which cultures were made from 
the original stock, since long keeping at elevated tempera¬ 
tures might cause alterations in function, the zymase being 
destroyed and the flocculating substances which induce the 
“ break ” being dissolved by the peptases. Storage at low 
temperatures delays these alterations, and the yeast, after 
its arrival at the brewery, should be freshened up before 
pitching by passing it through u stronger wort at a 
comparatively high temperature.—,T. F. B. 

Asporogenie Budding Fungi occurring in and around 
Breweries. II. Will. /.eits. ges. Brauw,, 1903, 26, [17], 
265—2fi8 ; [18], 281—285 ; [20], 313—318. 

Seventeen specimens (five of them decidedly aerobic) 
of asporogenie budding fungi, discovered in and near 
breweries, were examined by the author. The results 
of his investigations show that none of them produce any 
injurious symptoms, such as bad smell, turbidity, or 
ropiness, in beer wort, and it is assumed thut they are 
practically harmless.—(S. 

Spent Hops. G. Barth, /eits,ges. Brauw., 1903, 26, [20], 
316—318. 

Spent hops, when pressed, still retain about 14] percent, of 
their own weight of extract, which can only he recovered 
by washing with water, and for this purpose the author 
recommends a pressure apparatus, introduced by Weigel, 
containing a perforated inner vessel, fitted with a stirrer and 
retaining the hops, whilst the washings drain into thu 
bottom of the outer vessel, and are thence discharged to the 
cooler by means of compressed air or steam pressure, thus 
precluding risk of infection.—('. 8. 

Fermentation of Grape Juice; Changes correlative with 

the Formation oj Alcohol during -. Distinctions 

between Entirclg Fermented and Alcohotiscd Wines. 
A. Gautier and G. Ilalphen. Oomptes rend., 1903, 136, 
[23], 1373—1379. 

Tin: authors have examined the differences in composition 
among “ mistelles" (musts to which alcohol has been 
added), “vins de liqueur ” (half-fermented musts with some 
added alcohol),and ” vins complets ” (completely fermented 
wines). Their conclusions are as follows:—1. Aiumouiitcul 
nitrogen disappears almost immediately after fermentation 
begins. 2. Organic basic nitrogen, always small in nmount. 
increases or remains constant. 3, Albuminoid uitrogen 
hardly varies. 4. Total nitrogen diminishes. 5. Volatile 
acids increase throughout the fermentation. 6. The in¬ 
crease of volatile acids (always, in grape-must, below 
O' 1 grm. per litre, expressed as Ji 2 $(>,) beyond 0• 15 grin, 
per litre, with the almost complete disappearance of 
ammonia, is the best characteristic of a fermented wine. 
7. Traces of glycerin exist in grape-must, and increase with 
the formation of alcohol. 8, Mixed must and wiue are 
characterised by ammoniacal nitrogen above 5 mgrms. per 
litre, volatile acidity above O' 1 grm. per litre, and approxi¬ 
mate equality of dextrose and levulose. 9. “ Vins de 
liqueur” contain ammoniacal nitrogen below 10 mgrms.per 
litre, volatile acidity above O' 1 grm. per litre, and unequal 
amounts of dextrose and levulose.—J. T. JL). 

Spirit; Manufacture of - , from Sawdust. Simonson. 

hifth Intermit. Congress of Applied Chem., Berlin. 
Zeits. augew. Chem., 1903, 16, [24], 572. (See this 
Journal, 1898, 365, 481, and 1164.) 

An installation capable of dealing with 64 tans of sawdust 
daily would cost AJ, 350,000. .For fuel, tht; carbonaceous 
residues obtained by the process are sufficient. 6**—7 litres 
of pure spirit are obtained from 100 kilos, of sawdust, and 
methyl alcohol and acetic acid, are obtained as by-products 
In Norway, sawdust compares favourably with potatoes as 
raw material for the manufacture of spirit.—-A. S. 
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Spirit; Denaturing of -. A Banuow. Fifth Internal. 

Congress cf Applied Chem., Berlin. Zeits. ungcw. i 
Chem., 1908,16, [24], 572. 

Tub author describes the different methods of denaturing ! 
spirit, especially with wood spirit, pyridine, Jto. The Inst 
runnings obtained in the distillation of acetone cannot bo 
obtained in sufficient quantity to serve as a general denatur¬ 
ing agent. Pyridine, also, is not Sufficiently abundant in i 
all countries. Of the denaturing agents in present use, i 
wood spirit appears to be tho most suitable, because it cun 
be readily procured ; with regard to its denaturing action, 
it stands next to pyridine. 

The author draws attention to the advantages of acetone 
oils as denaturing agents. They can only he separated from 
alcohol with great difficulty ; consequently their uso would 
allow of less stringent regulations being prescribed by the 
authorities.—A. S. 

Glycerin ; New Process for the Extraction of -, from 

Distillery Residues. I,. Riviere. Bull, de l'Assoe. des 
Chim. de Suer, et de Dist., 1908, 20, [10], 1043—1045. 

Tm: quantity of glycerin produced us a consequence of the j 
manufacture of two million hectolitres of commercial alcohol j 
per annum in Francois about 11 -3 million kilos., the total 
transactions of the world in glycerin from fats being at 
least 60 million kilos. 

Instead of distilling the vimtsse, the glycerin is separated* 
as fur as possible from the other constituents, by tin osmosis 
w ith alcohol of about 95", iu n special osmogeno arranged by' j 
Barbet. It is not necessary, and is even disadvantageous, to j 
concentrate the vinasse too much. The mixture of alcohol j 
and glycerin is then distilled and the aqueous glycerin con¬ 
centrated to 80 per cent, of anhydrous glycerin. The I 
vinasse from the distillation of molasses often contains 1 
50 per cent, of substances other than glycerin, and it is 
then indispensable to proceed to a second osmosis to obtain 
saleable crude glycerin. 

The process may also be applied to the purification of 
glycerin from stearin, and soap works. Such glycerins, by 
u single osmosis, have hail their impurities minced from 
12'98 to 2'55 per eeut.—L. .1. de W. 

Vinegar ; Detection of Eree Mineral Acids in -. 

1). (lanassini. XXIII., page 822. 

Malt; Determining the Starch-liquefying Power of -. 

C. J. Limner and P. Sullied. XX1 11 ., page 82fi. 

. English Patents. 

l east Celts; Obtaining tho Contents of -.. B. Ii. 

Hansford, Upper Norwood. From Pliarni. lust. L. IV. 
(Jans, Frankfort-on-Main, (iermany. ling. Pat. 10,037, 
July 18, 1902. 

See addition to Fr. Pat. 310,349 ; this Journal, 1903, 434 ; 
compare also original ling. Pat. 8722 of 1901 ; this 
Journal, 1902,491.—J. F. B. 

Spirituous Liquids; Manufacture, of -. J. M. San- 

guiueti, Lille, Eng. Pat. 27,008, Doc. 8, 1902. 

A st’EciAi, ferment for use in the manufacture of whisky, 
gin, or other spirituous liquor is prepared hy selecting a 
yeast from a wort, which may be sterilised or not, having a 
composition identical with that of the wort from which the 
required spirit will be produced, cultivating this yeast, after 
eliminating the impure ferments, in a wort haring a com¬ 
position identical with that from which the required spirit 
will be produced, and stopping its increase or propagation 
by means of a certain quantity of spirit like that for whose 
production it is prepared.—T. H. P. 

Distillers’ and Brewers' By-Products; Utilisation of -. 

[ Cattle Food .] G. Souter and J. S. Souter, Elgin, N.B. 
Eng. Pat. 3C88, Feb. 17, 1903. 

Tub burnt ale extract obtained by tbo process described in 
Eng. Pat. 11,532 of 1898 (see this Journal, J899, 510) is 
mixed with distillers’ or brewers’ draff, cut straw, hay, 
chaff, or such like fodder, with or without condiments, for 
nse as a food for cattle or other animals.—J. F. H. 


Residuary Liquors of [Beet] Sugar Factories [ Vinastes] : 

Treatment of -. ('. Sudre, Paris, ling. Pat. 4858, 

March 2, 1903. Under Internet. Couv., Jane 3, 1902. 
Claim is made for the treatment of distillery vinasse- 
as described in Fr. l’al. 321,701, June 3, 1902 (this 
Journal, 1903, 225).—T. II. P. 

United States Patent. 

Brewing. li. A. Hobson, London, Assignor lo the 
Concentrated Beer Co., London. U.S. Put. 730,631, 
June 9, 1903. 

See Eng. Pat. 4943 of 1901 ; this Journal, 1902. 558. 

—J F. B. 

Fkkxcii Patents. 

lermentotion and other Purposes ; Class Vessels fir —■ —. 
A. Weber, First addition,''-dated Nov. 8f, 1902, to 
Fr. Pat. 323,777, Aug. 14, 1902. 

See ling. Pat. 25,350 of 1902; this Journal, 1903,223. 

—J. F. H 

Spirits ; Apparatus for the Continuous Rectification of —. 
E. Burbot. Tenth addition, dated Nov. 21, 1902, to 
Fr. Pat. 296,750, of l-Vb. 1. 190(1. 

A sim i-j.t eiicd plant for the continuous rectification of crudc 
spirits or clear fermented liquids is described. This form is 
especially adapted for the use of small distilleries, as, by- tt 
simple adjustment of cocks, it eau be employed at will cither 
for the production of Ktrotig alcohol (rectified spirits) or for 
the distillation and purification of brandies, rum, or gin. 
The speed of working is controlled by the observation of 
tho pressure existing in the apparatus which effects tho 
concentration of tin- “ head " products.—.1, F. B. 

Distilling Apparatus. W. E. Hummus. Fr. Put. 326,070, 
Nov. 25, 1902. 

See Eng. Pat. 25,987 of 1902 ; this Journal, 1903, 202. 

—T. F. B. 

XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.) —FOODS. 

English Patents. 

Casein ; Separation of -. A. Spitteler, Prien, Bavaria. 

Eng. Put. 17,258, Aug. 5, 1902. 

Caustic alkalis, when used for precipitating casein from 
solution, have a prejudicial effect; alkali carbonates are 
therefore employed instead. Compare Eng. Pat. 17,057, 
j Aug. 31, 1899 j tins Journal, 1900, 755.—B. L. J. 

J Casein; Manufacture of Clearly Soluble -—. <). Fiber- 

liard, Ludwigliist, Mecklenburg, and <). Mierisch, 
i Dresden. Eng. Pat. 25,506, Nov. 20, 1902. 
i See addition, dated Oct. 10, 1908, to F'r. Put. 321,190, 
May 19, 1902 ; this Journal, 1903, 756.—B. L. J. 

Milk and Milk-like Produets; Drying wnl Preserving 

-. J. A. Just, New York. Eng. Pat. 8743, April 17, 

1903. Under Internal. Conv., May 23, 1902. 

See U.S. Pat. 712,545, 1902 ; this Journal, 1902, 1548. 

—W. P. s. 

Distillers' and Brewers' By-Products ; Utilisation of ——- 
[Cattle. Food], (.. and J. S. Souter. Kug. Pat. 3688, 
Feb. 17, 1903. XVII., Col. 1. 

Margarine; Manufacture of -. B. Jurgens, Goch, 

Germany. Eng. Pat. 8099, April 7, 1903. 

The addition of cereal (preferably wheat) albumin to 
margarine in the proportion of, say, 2 to 5 per cent, gives a 
product which turus brown on roasting, does not spirt, and 
has an aroma of butter. Claim is also made for the addition 
of a small amount of sodium carbonate with the nlbumtai 

—C. A. M. 
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French Patents. 

Maize i Extraction of an Albuminoid Compound from -. 

K. Donard and II. Lahbe. Addition, dated Not. 3, 1902, 
to Fr. I’at. 320,027, March 28, 1902. 

The substance extracted from maize by amyl alcohol (this 
Journal, 1902, 1548) is treated with a current of steam and 
then dried at a temperature of 110° Cl.; or, after steaming, 
the substance may be dissolved in alcohol (90°), precipitated 
by adding excess of water, and finally dried by gradually i 
increasing the temperature to 110° ('.—W. P. S. 

Milk; Apparatus for Mixing -A.Gaulin. Addition, 

dated Nov. 13, 1902, to Fr. Pat. 323,875, July 16, 1902. 

The milk, or other liquid, is vigorously churned before 
passing into the mixing apparatus (this Journal, 1903, 568), 
the churning apparatus being in connection with the mixer. 

— \V. P. S. 

(B.)—SANITATION; WATER PURIFICATION. 

Sewage, Acid Iron; Action of the Septic Tank on -. 

L. P. Kinnicutt and If. 1*. Eddy. From the Fourth 
Annual Report of the Connecticut Sewerage ('omrUission. 

The results of another year’s work confirm the authors’ 
preliminary conclusions (this Journal, 1902, 1092), and 
show that by the slow passage through ti closed septic tank 
of an acid iron sewage containing, in 100,000 purts, 5—8 parts 
of dissolved iron, about It) parts of free (sulphuric) acid, 
and about 1 part of albuminoid ammonia :— 

1. About 25 per cent, of the total solid matter, including 
about 20 per cent, of the total soluble matter, is removed. 

2 . The amount of suspended matter removed will not 
greatly exceed 30 per cent., unless special means are taken 
to retain in the tank the finely-divided iron sulphide. Of 
this suspended matter, 60—70 per cent, will remain in the 
tank, and will have to be removed as sludge, only 40—30 per 
cent, being rendered soluble or gaseous by bacterial action. 
The actual weight of sludge, however, will only be half ns 
great ns it would be it formed in a precipitation tank, owing 
to the smaller proportion of water in the sludge formed in 
a septic tank. If the sewage contain street washings, 
about half the total solid matter will be mineral, and more 
than one-third of this will be iron sulphide. 

.3. The amount of organic matter removed will average 
20—25 per cent., including nearly 50 per cent, of the j 
suspended organic matter, and not much more than 10 per 
cent, of the dissolved organic matter. 

4. The gases given off contain methane (about 75 per 
cent.), carbon dioxide (about 6 per cent.), and nitrogen 
(about 19 per cent.). Hydrogen and hydrogen sulphide arc- 
absent. Gas is always evolved at temperatures above \ 
45° C., averaging, with Worcester (Conn., U.S.A.) sewage, 
about 0-25 cl), ft. ir. the coldest months, and about 1 eh. ft. 
in the warmest mouths, per 100 galls, of sewage.—L. A. 

Water ; Recent Advances in the Racterioloyical Examina¬ 
tion of -. W. II. Jollyman. Analyst, 1903, 28, 

[327], 169—183. 

In the author’s opinion, a pure water generally develops 
a larger unmber of bacteria on a neutral 10 per cent, 
solution of gelatin in pure water than on Koch’s meat 
extract-gelatin medium, but a polluted water usually gives 
the reverse result. Tho methods of isolating 11 roli 
communis are discussed, anaerobic cultivation at 37° C. 
in broth containing 2 per cent, of glucose and 0*4 per I 
cent, of sodium formate being preferred. Fake’s method 
was found lo be well adapted for proving tho presence of 
streptococci, although the occurrence of the latter being 
•due to pollution is considered questionable. As regards 
the separation of B. typhosus, the isolation of this or¬ 
ganism is deemed to be u matter of chance. The author, 
in conclusion, is of opinion that a bacteriological examina¬ 
tion of a sample of water affords a more delicate and 
definite mpstt's of detecting pollution than a chemical 
analysis.—W. P. S. 

Formaldehyde in Air ; Determination of G. Romyn 

and J. A. Voortliuis. XXIII., page 826. 


OF CHEMICAL INDUSTRY. 


Enoush Patents. 

Sen-aye Sludge; Destructor particularly applicablefor-——. 

J. li. I,erd, llury. Eng. Pat. 13,970, June 20, 1902. 
The wet sludge cakes are placed in retorts in the upper 
part of a furnace. The inflammable gases produced are 
led into the furnace or separately collected, the retorts 
being arranged lo retain the dried sludge or to discharge 
it through a perforated bottom into the furnace.—W. P. S. 

Sewage in Sen-aye Tanks; Apparatus for Distributing 

- , and Withdrawing the Effluent therefrom, also 

Apparatus fur Distributing Sewage ami other Liquids 
over Bacteria Beds and other Areas. F. Candy and 
E. R.Candv.both of L-milon. Eng. Pat. 14,366, June 25, 
1902. 

The apparatus consists of a series of bent or iuclined pipes 
by which the sewage is discharged from a delivery channel 
into a tank such as that described in Eng. Pat. 7238, 
1902 (this Journal, 1903, 377). The pipes are provided 
with an adjustable top, by lowering or raising which the 
amount, of sewage discharged is regulated. The pipes 
deliver below the surface of the liquid in the tank, aud 
similar pipes collect the liquid and discharge it from 
the tank into a common effluent channel. The second 
portion of the invention relates to a means for inter- 
jinittently supplying a number of bacteria beds with equal 
quantities of sewage, and consists of a combination of a 
revolving distributor and a series of annular conduits and 
chambers. A travelling distributor running on toothed 
rails and actuated by a motor, which automatically re¬ 
verses at each eml of the filter bed, is also claimed; and 
further, a combination of a central feed revolving dis¬ 
tributor with a motor constructed of curved blades placed 
in a chamber affixed to the vertical supply pipe —W. P. S. 

(C.)—DIS1NFECTANTS. 

Enoi.tsii Patents. 

Disinfecting Powder, G. P. Heater and P. Toplin, both of 
Dublin. Eng. Pat. 11,351, May 17, 1902. 

A disinfecting powder containing peat, 1121b.; eucalyptus 
oil, 4 lb.; pine oil, 12 lb.; mercuric chloride, lb.; and 
“izai,” 5-10 lb.—T. F. II. 

Carbolic Acid, and Homologues of the same ; Process for 

Manufacturing Drodorous and Soluble -. II. Rose- 

maun,Schoneberg, near llerlin. Eng. Pat. 28,277, Dec. 22, 
1902. 

“ Ori'i>k colourless carbolic acid ” (or its homologues) is 
deodorised by tho addition of formaldehyde or formalde¬ 
hyde soap. The product is soluble in water, giving a 
clear solution, and possesses all the germicidal properties 
of pure carbolic acid. For instance, to every 109 11). of 
crude carbolic acid, 2 lb. of “ formalin ” and 240 lb. 
of liquid formaldehy de soap are added. After standing 
lor some time the mixture is filtered through u press. 
The formaldehyde soap consists of potash soap, 60 parts; 
water, 24 parts; formaldehyde, 10 to 15 parts.—T, F. B. 

United States Patent. 

Antiseptic and Deodorising Compounds. H. P. Busch, 
Philadelphia. U.S, l at. 730,231, June 9, 1903. 

A five per cent, solution of formaldehyde containing 
chlorides of zinc, calcium, sodium, and potassium, chloride 
of lime aud alum. — 1\ F. B. 

French Patents. 

Perfumes, Antiseptics, or Disinfectants having for their 
Base 11 Solidified” Alcohol; Manufacture of ———. 
J. Bardin. Fr. Pat. 326,243, Nov. IP, 1902. 

Alcohoi,, containing sufficient soap to solidify it when 
cold, is warmed and mixed with an ethereal solution of such 
substances as eucalyptus oil, salicylic acid, menthol, bella¬ 
donna, arnica, &c, The ether is distilled off and recovered, 
whilst the alcoholic mixture is allowed to cool and solidify- 

—W. P. S. 
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Disinfectants; Prejiaration of Non-Drying -. E. H. 

Clarin and G. Demoussy. Fr. Pat. 326,384, Nor. 14, 
1962. 

Mercuric chloride, zinc sulphate, phenol, thymol, chloride 
of lime, or other substances are mixed with glycerin to form 
the disinfectants churned.—W. P. 8. 

XIX.—PAPER. PASTEBOARD, Etc. 

Wood-Pulp [Mechanical] ; Reagents for -, and Mctanil 

Yellow. Wiirster. XXIII., page 824. 

Wood i Determination of Cellulose in -, ami Valuation 

of Sulphite Wood-Pulp. Klason. XXlll., page 826 

English Patents. 

Peat-Moss or other Fibres ; Treatment of - .for Paper- 

making. W. M. Callender, London. Kng. Pat. 15,632, 
July 14, 1902. 

Peat-moss or other fibres are saturated with water and 
treated with bromine or its equivalent; alkali is added, ami 
the mass is boiled under pressure or in open vessels; the 
product is then washed and drained so as to free it from 
gummy by-products. Good results are obtained by the use 
of 8 lb. of bromine and about 10 ) lb. of soda-ash per ton of 
peat. The treatment may sometimes have to be repealed. 

—.1. F. 11. 

Paper; Manufacture of -. O. Goy, jun., Kiehberg, 

Germany. Kng. Pat. 5339, March 7, 1903. 

In the manufacture of paper only that proportion of mineral 
matter is added to the pulp which it is intended that the 
finished paper shall contain. All the water running from 
the whole of the wet end of the machine nnd containing 
mineral matter and fibres in suspension is collected in a 
trough and filtered by means of a continuous rotary or other 
filler. The solid matter removed by the filter is mixed with 
a certain proportion of the nnliltered “back-water” and 
continuously re turned to the pulp after it leaves the mixing 
vat and while it passes over the machine. In this way the 
whole of the mineral matter is utilised and is evenly 
distributed in the finished paper.—,J. I*'. 11. 

Cellulose Hydrate ; Preparation of Stable Alkaline 

Solutions of -, ami Precipitation of the Hydrate 

therefrom. \V. 1\ Thompson, London. From Vereiuigte 
Ivunstseidefahr. Act.-Ges., Frankfort-on-tho-Mainc. Kng 
Pat. 17,501, Aug. H, 1902. 

See Fr. Pat. 323,475 of 1902 ; this Journal, 1903, 508. 

—T. F. 15. 

United States Patents. 

Paper Pulp ; Refining Engine for ——. M. A. Mills, 

Lawrence, Mass. U.S. Pat. 729,953, June 2 , 1903. 
The machine consists of a shell and a grinding plug carried 
on the shaft; outside the shell is a stationary support which 
also supports the bearing for the driven end of the shaft 
and driving-gear, including a pulley with a thrust-bearing 
and interlocked swivelled connection with the stationary 
support and direct feathered connection witlt the shaft. 
The arrangement allows of the complete withdrawal of the 
plug shaft without disturbing its mounting on the support. 
The bearing also allows of the longitudinal adjustment of 
the grinding plug by turning a screw in connection with an 
adjustable bearing at the other cud of the shaft, the 
adjustment being indicated by means of a dial.—J. F. 13. 

Heating Engines ; Removable Bed Plate for - . M. A. 

Mills, Jsiwrence, Mass. U.S. Pat. 729,954, June 2, 1903. 
The bed plate for beating engines comprises a permanent 
base section embodying a series of alternating supporting 
bars and spacing fillers extending above the bars, the npper 
edges of the supporting bars being planed iu a common 
circle concentric with the beater-roll, and a renewable blade 
section embodying a number of working blades alternating 
with the spacing fillers, and each having an individual rigid 
support on one of the supporting bars.—J. F. 13. 


Wood-Pulp; Process of Making V. Drcwsen, New 
York. U.S. Pat. 730,439, Juno 9, 1903. 

In the manufacture of wood-pulp by the bisulphite process, 
the wood is submitted to a preliminary treatment by soaking 
it in a solution of a mouosulphite soluble, in water, e.g., 
magnesium sulphite, at the ordinary temperature, before 
introducing it into the digester and the cooking liquor, for 
a length of time sufficient to rouble the solution to permeate 
the wood.—J. F. 11. 

Celluloid Compound, nnd Process of Making same. K. 

Zithl, llerlin. U.S. Pat. 729,990, June 2, 1903. 

A coMrosiTioN of the nature of celluloid is made by 
mixing nitrocellulose with cellulose acetate or other orgauic 
ester of cellulose, and incorporating the mixture with 
camphor or any of its substitutes in the usual manner. 

—J. F. 11. 

French Patents. 

Cellulose from Wood; Manufacture of - by Chlorine. 

developed hj the Electrolysis of Metallic Chlorides. 
C. Kellner. Fr. Pat. 320,313, Nov. 13, 1902. 

Wood or other vegetable matter is moistened with water or 
preferably with milk of lime or dilute solution of alkali, and 
then exposed to the gaseous chlorine developed at the 
anode during the electrolysis of metallic chlorides. 'The 
incrusting substances (lignin) are thus oxidised and 
chlorinated, and converted into bodies which are completely 
soluble either in water or ia dilute alkalis, leaving the pure 
cellulose unattacked. The cathode products [e.g., caustic 
Hodu] may he rfecovered for sale.—J. F. It. 

Nitrocellulose and Casein ; Treatment if ('ompositions 

containing -. II. Knsminger. Fr. Pat. 326,576, 

Nov. 21,1902. 

Celia i.oi 11 products composed of a basis of nitrocellulose, 
casein, and camphor are steeped in a solution of form¬ 
aldehyde until they are completely penetrated by the liquid, 
and then dried. In this way the camphor is extracted by 
the formaldehyde, and can be recovered for future uso by 
distillation. At the same time the formaldehyde so acts 
upon the casein that the composition, after treatment, loses 
its plasticity and acquires the consistency of horn; the 
products are also devoid of the odour of camphor. 

—J. F. II. 

Cork and Corkwood ; Substitute for -, anil Process of 

Making the same. K. I’. Smith, M. L. Morrison, and 
G. F. Schindler. Fr. Pat. 326,58(1, Nov. 22, 1902. 

See Kng. Pat. 25,324 of 1902; this Journal, 1903, 569. 

—T. F. II. 


XX-FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Cycloyeraniolene Aldehyde ; Preparation if -. Farb- 

werke vorm. Meister, Lucius und Uriiuing, HOohst a. M. 
Ger. Pat. 142,139, Jau. 11, 1902. Zcits. iingew. Client., 
1903, 16, [24], 583. 

Crci.ooKRANtoi.ENE aldehyde, C (( If u O, is prepared by the 
dry distillation under reduced pressure of the calcium salt 
of cyclogeraniolene carboxylic acid (Get. Pat. 141,699) 
and calcium formate in cquinioleculttr proportions. 

-J. McC. 

Nicotine; Studies oh -. C. Kippcnberger. 

XXIV., page 828. 

Clove Oil; Occurrence of Melhylheptylhelone in——. 
Schimmel’s Report, April, 1903, 26. 

Methyuiettyl-ketone, which has previously been 
recorded in rue oil, has been detected in the first runnings of 
clove oil, in which it accompanies methyl benzoate. The 
boiling point of the two compounds lying so close, they 
could not be separated by fractionation. After removing 
tbo methyl benzoate by saponification, the methylheptyl- 
ketone was isolated by distillation.—J. O. B, 
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Basil Oil; Optical Hoi tit ion of - Schiimncl’s Report, 

April, 1903, 13 

The freshly-distilled oil of Ocimum basilicum has the optical 
rotation + 0-35°. On fractionating this with steam, the 
first 10 per cent, has the higher rotation + 5°, while the 
residue is hcvorotatory - 0°, but if the latter be heated to near 
its boiling point, 215° C , and cooled, it a..-ipiires a marked 
dextro-rotation of + 2° ; by prolonged heating, this is further 
increased to + H'4". On distilling in vacuo, a body of 
lower rotation is obtained. (The above figures for rotation 
are for a 200 mm. tube.)—J. O. it. 

Dill Oil from Spanish Herb. Schimmel’s Report, 

April, 1903, 30. 

A specimen of dill herb oil of Spanish origin has been ex¬ 
amined ami found to possess the following c haracters 
Sp. gr. 0-9282 ; [a]„ + 15° 47'; it was insoluble in 
80 per cent, alcohol, but slightly soluble (about 1 : f>) in 
90 per cent, alcohol. It contained much phellnndrene, only 
about IB per cent, of carvone, with a small amount of 
dill-apiol. Since authentic oil of dill fruit contains no 
phellnndrene, although that body is occasionally met with 
iu commercial dill oil, it would appear that the oils con¬ 
taining this constituent have not been distilled solely from 
the fruit, but from a mixture of fruit and herb.—.1. O. H. 

Geranium i Distribution of certain Organic Substances in 

the -. E. Churabot and G. Laloue. Comptes rend., 

1903,136, [24], 1467—1 169. 

The proportion of volatile acid present in the geranium in 
leaf, petiole, anil stem, diminishes from leaf .to stem. Tho 
terpenic compounds are entirely localised in the leaves. 
Being generated iu the leaves, and not traversing the stems 
or petioles, they do not reach the flowers -. hence the lack of 
odour in the flowers while the leaves are fragrant. There is 
confirmation here of the hypothesis that the essential oils in 
plants, or at least the substances from which they are 
immediately derived, are formed in the chlorophyll-contain¬ 
ing organs, and thence distributed to the other parts of the 
plant, where they undergo transformation.—J. '!’. I). 

Bitlji Pakoe Hadji (Opens circinalis, /..). .1. van Dongcn. 

Phartn. Weekblad.,40, 309—313 ; Chero. ('entr., 1903, A 
[24], 1313. | 

The fruits of Ci/cas circinalis, L., whicli are poisonous, are j 
known in the Dutch Indies under the names “Bidji Pakoe 
Hadji,” “ Pakis Hadji,” and “Boewah von Pakoe.” The 
author has examined specimens of the undried fruits, and of 
a coarse powder obtained by pulverising the seeds, after 
drying them at about 30° C. Both the fruit juice and the 
powder were found to he poisonous. On extracting the 
dried powder with light petroleum spirit, phytosterol was ] 
obtained, together with a small quantity (0-154 per cent.) of 
a fat, which melted at 21°—22° C., had an iodine value, 
51-5, and yielded fatty acids melting at about 44° C. 
From the powder, after separation of the phytosterol and 
fat, a sugar was isolated, iu the form of small rectangular 
plates, which had the optical rotation [a]„ = + 17”, reduced 
h'ehling’s solution, and yielded a crystalline osazone melting 
at 184° —188° C. By extracting the powder with water, a 
poisonous glucoside, pakoein, containing no nitrogCD, was 
isolated. It forms an amorphous, light yellow powder, 
soluble in water and dilute alcohol, hut insoluble in absolute 
alcohol and ether; with tannin it gives a precipitate which 
re-dissolves in excess of tannin solution. 

The seeds contain a large amount of water and lose 83 per 
cent, of their weight by drying at 105° C. The dry powder 
contains 1-428 per cent, of cellulose, and 4*5 per cent, of 
nitrogen; it gives 2-309 per cent, of ash, containing 
sulphates, chlorides and phosphates, and iron, aluminium, 
magnesium, potassium, and sodium.—A. S. 

Euphorbone. VV. M. Ottow. Arehiv der Pharm. 241, [3], 
223. 

Kuimioiibonjp has been shown by Henke and Drageudorff 
and otheKTto be a distinctive and characteristic constituent 
of the milky juice of many euphorbiaceous plants. Accord¬ 
ing to'tlte author it has the formula C 27 H J4 0. To obtain it. 
euphorbium resin was extracted by percolation with light 


petroleum spirit (b. pt. 60°—70° ('.). The first percolates 
were filtered, half the solvent distilled off, and the residue 
set aside to crystallise. A crop of yellow aoicular crystals 
; of crude cupborbono was thus obtained, which, when treated 
, with various solvents, in which it was readily soluble in the 
i cold, gave fluorescent solutions. With ethyl alcohol and 
i methyl alcohol a trace ot a floeculent body remained 
insoluble. 

The characters of the crystalline substance obtained witli 
various solvents showed marked differences. Thus 
petroleum spiiit solution after slow evaporation gives long 
white ueedles, and aggregated masses or rosettes, the 
crystals of which frit at 67”—68“ (1, melt at 71° C., hut do 
not give a perfectly clear liquid until the temperature 
reaches 75' C. The crystals from methyl alcohol solu¬ 
tion form white brittle crusts composed of more or less 
definite spherical structures. These crystals frit at 110° 0., 
melt at 111 to 115 and give a clear solution at 116°C. 

('rystals having a similar character to those crystallised from 
methyl alcohol are obtaiued from acetone and from ethyl 
alcohol. Ether and acetic ether give two forms of crystals, 
long silky needles on the sides of the flask, and afterwards, 
dull white granules on the bottom of tho vessel. 

The mother liquor, after separating methyl alcohol 
| euphorbone, gives several amorphous bodies of low melting 
points, the lowest of which is GO ’—61° C. 

Kupliorbone is profoundly modified by heat ; petroleum 
spirit euphorbone, when exposed to 60°—70° C. for 
14 hours, has its melting' point markedly raised from 70° to 
8 .V 0., and finally to 90°—91° C. At higher temperatures 
and under more prolonged exposure, the melting point was 
first raised, then lowered. Methyl alcohol euphorbone is 
converted into a resiuoid ma$s slowly at. 60°—70° C., and 
more quickly at loo'C. The melting point is at the same 
time much lowered. Kuphorboue evidently yields crystals 
of varying melting point according to whether petroleum 
spirit, methyl alcohol, ether, &c., are used as solvents. 

Kupliorbone is tasteless, and almost insoluble in water. 
It is precipitated from alcoholic or aqueous solutions by 
tannin, and gives a colour reaction with ferric chloride. It 
dissolves in strong sulphuric acid with a yellow colour, 
passing to brick-red, changing on heating to idood-red. 

—J. (). R. 

Strychnine ; Wuizell’s 'Pest for ——G. Guerin. 

XXIII., page 824. 

English Patents. 

Theophylline; Manufacture and Prodmtion of -. 

11. E. Newton, Loudon, from Farbenfabr. vorm. F. 
Bayer and Co., Elberfeld, Germany. Eng. Pat. 14,933, 
July 4, 1902. 

See U.S. Pat. 716,994 of 1902; this Journal, 1903, 163. 

—T. F. D. 

C-C-Dtalhyl Barbituric Acids from Mono-alkyl Malonic 

Esters; Method of Preparing -. F. Boehm, 

London, l-'rom E. Fischer, Berlin. Eng. Pat. 1945, 
Jan. 27, 1903. 

Mono-alkyl malonic esters are condensed with urea 
by means of metallic alcoholates, forming mono-alkyl 
barbituric acids, which are converted by further alkylation 
into dialkylbarbituric acids of the general formula 

K 3 :C:(CO.NH).,:CO. 

—T. F. B. 

United States Patents. 

Glandular Extractive Product. J. Takamine, New York. 
: U.S. Pat. 730,176, June 2, 1903 

j The product claimed is that obtained from tho suprarenal 
' glands by the process described in Eng. Pat. 14,491 of 1900 
j (sec this Journal, 1901. 746). It is a whitish crystalline 
substance, of melting point 207° C., with difficulty soluble 
in water, but readily in acids and alkalis. It has an alkaline 
reaction, and forms salts with acids. It gives a green 
! coloration with solutions of ferric salts, and a red coloration 
j with iodine, and has reducing properties. Its composition 
j is approximately represented hy the formula C 10 H 15 NO.,. 
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Suprarenal Glands ; Process of Obtaining Products from 

-. S. Takamine, New York City. U.S. Put. 730,175, 

June 2, 1903. 

Ske Eng. Pat. 14,49! of 1900; this Journal, 1901, Tin. 

* —T. F. H. 

Suprarenal Glands; Process of Isolating the Active 

Principle of the -. J. Takamine, New York City. 

U.S, Pats. 739,190 and 730,197, June 2, 1903. 

Skk Edit Put. 14,191 of 1900; this Journal, 1901, 740. 

—T. I-’. II. 


Suprarenal Glands; Process of Preparing Entrants of 

the -. J. Takamine, New York. I’.S. Pat. 7110,198. 

June 2, 1903. 


Six Eng. Pat. 14,191 


of I9O0; this Journal. 1901. 740. 

—T. F. 11. 


French Patents. 

Perfumes, Antiseptics, or Disinfectants having for their 

Ease Solidified Alcohol ; Manufacture of -. .1. 

Hardin. Fr. Pat. 320,243, Nov. 10,1902. XVIII. ( 
page 810. 

Xanthine ; Process for Preparing -. (1. F. Boeliringer 

uud SBhue. Fr. Pat. 320,267, Nov. 11, 1902. 
Tmioxanthine is converted by oxidation into xanthine, 
sulphur dioxide or sulphuric acid being formed according 
to the oxidising agent used. The process may be carried 
out in acid, nontral, or alkaline solution. In hydrochloric 
acid solution, sodium nitrate may be used; hydrogen 
peroxide is suitable lor use in alkaline solutions; while 
boiling with a suspension of manganese dioxide in water 
will effect the oxidation in neutral solutions.—T. F. It. 


H-Metln/lxanthwes ; Preparation of Chlorinated Deriva¬ 
tives of -. C. F. Bochringer uml Siibue. Fr. Pat. 

326,268, Nov. 11, 1902. 

See Eli"-. Pat. 27,48, r . of 1902 ; this Journal. 1901, 378. 

" —T. F. H. 

8 - Methi/leonthine Derivatives; Process for Eliminating 

the S-Methyl Group front -■. C. F. Ilochringer und 

Saline. Fr. Pat. 326,295, Nov. 12. 1902. 

See Eng. Pat. 27,532 of 1902 : this Journal, 1903, 378. 

— T. F. B. 

“ Nerol” : Extraction of an Alcohol termed -, and its 

‘ Application in the Manufacture of Synthetical Perfumes. 
Soc. Heine et ('ie. Fr. Pat. 326,658, Nov. 25, 1902. 

A new terpene alcohol nerol (see tins Journal, 1903, 
228), isomeric with geraniol and possessing an odour of 
roses, is extracted from oil of petit-grain by converting the 
primary alcohols present in the fractions which contain the 
nerol, after saponification, into their acid esters by treat¬ 
ment with plithalie anhydride or the anhydrides of other 
dibasic acids, separating from the products a mixture con¬ 
taining the esters of nerol und geraniol, saponifying the 
mixture, rectifying the alcohols by distillation in vacuo , or 
by steam, and separating the geraniol from the nerol by 
treatment with anhydrous calcium chloride. Ncrol and its 
esters are applicable for perfumery by dissolving them in 
any suitable solvents with or without the addition of other 
odorous substances.—J. F. B. 

Citrylidenc-acetic Avid; Compounds Derived from --, 

suitable for Perfumes. A. Verley. Fr. Pat. 326,774, 
Nov. 27, 1902. 

When citrylidene-iu-etic acid, its esters, or nitrile, is 
agitated with ten times its weight of phosphoric acid, 
containing 8 per cent, of sulphuric acid, at 60° C., and the 
product diluted, and extracted with ether, cyclic compounds 
are formed. For instance, from the nitrile, the compound 
f,.H,.N, or 

CN.CHiCH.C - C.CHj 
(CH,) S C/ )>CH : 

CHj - CHj 

is obtained. All these substances have fragrant odour*. 


When cyclo-citrylidene acetic ester react* with two 
molecules of magnesium iodomethylate, auil the resulting 
magnesium compound is deeom|>osed by water, it tertiary 
alcohol is obtained, of tile constitution 

(rH 3 ) s (H())C.CH:ni.C r. r, C.CHj 
(Clio .C / \ Clfj 

Cll.v - CI1, 

«pC m 1I S4 0. 

Tin? “ 0 derivative " of this alcohol also result* from tht* 
action of magnesium io loiucthylnte on 0-ionoiie. Thcae 
alcohols can also be obtained direct from eitrylidcuo acetic 
esters, by means of innguesimi) iodorncthylute, the inter¬ 
mediate componn l 

ccii s )oi i :(:n.cn«.(:ii...(:(rii,):(Ti.( , ii:( , ii(’((if l ) a 

i 

Oil 

being converted into the cyclic isomers by boiling with 
dilute acids. This is probably the a-compound, which 
results from the action of magnesium iodmethyluto on 
a-ionone.—T. l\ II. 

Protocatvvhuic Aldehyde and Vanillin t Preparation 

of -. A. Verley.* Fr. Fat. ;I3<>,775, Nov. 27, 1902. 

Mktiioxy-isu-ki <;knoi. is converted, on oxidation with 
ozone, in the cold, into metlioxyvanilliu, 

c s u»(ciu>)(o.cn 3 .o.cu a i)(uin[ 1.2.4] 

When the bisulphite compound of this is saponified with 
dilute acids, protoeateehuic aldehyde is formed. 

The hoiiiolog.iea of methoxy vanillin are obtained by 
oxidising the higher hoinolognes of hydroxyisocugenol. 

Acid or alcoholic derivatives of methoxyisoeugeuol may 
also be oxidised by permanganate, or electrolytieaily. 
For instance, the sulphuric acid derivative gives proto- 
catechuic aldehyde. The benzyl derivative gives benzyl 
methoxyvunillin, which, on boiling with dilute acids, is 
converted into benzyl protoeateehuic aldehyde. This, on 
inethylation, gives I »cn/,y I vanillin, which eau he converted 
into vanillin.—T. T. II. 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photography; Now! Application of Hydrogen Peroxide 

i„ -|„ A. Kberi. Phot. Oorr., 1993. 40, 269; 

Chem.-Zeit., 27, (44). Hop. 152. 

Bv suffusing a uegativo with an ethereal solution of 
hydrogen peroxide, a milky deposit is obtained in relief, of 
good covering power und therefore suitable for intensifica¬ 
tion. Being soluble in water it can be partly or entirely 
washed off, and is consequently adapted for partial 
intensification or reduction. Bromido prints, suffused with 
a similar solution, and then exposed to the air for 24—39 
hours, yield a brownish tone, approaching more and more, 
to yellowish brown in proportion as the treatment is pro¬ 
longed ; but as the colour is not fast, to light, the print* 
toned in this milliner should then be treated witlr au 
energetic developer. This gives sepia to brick-red tones 
that are apparently permanent,; and at the same time the 
image is slightly intensified. .Metol-hydroquinone or rodituil 
seems the best developer to use. The prints can be 
reduc.ed with dilute ferric chloride solution, which uiters 
the tone, as does also treatment with ferrous sulphate.— C. S. 

English Patent. 

Photographic Prints [«« Metals ] Production of —— 

C. Archer, New Southgate. Eng. Pat. 7853, April 14, 
1903. 

Aluminium, or other metal plates, are coated with a solu¬ 
tion of gelatin, dried, aud again coated with spirit varnish, 
collodion, &c. 'They are then ready to receive the sensitive 
emulsion.—T. F. 11. 
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United States Patent. ! 

Coloured Photographs; Process of Producing -. i 

A. A. Gurtner, Bern. U.S. Pat. 730,454, June 9,1903. i 

A plate, which has been stained yellow (with Aniline j 
Grange) is exposed with its sensitised surface in contact j 
with the sensitive face of an orthochroroatie film or plate, j 
and the two negatives arc developed separately. 

A print from the first negative on a “celloidin” film, and i 
stained yellow to orange, is superposed on a blue print 
from the orthoohromatie negative.—'T. I'. B. 

French Patents. 

Printing and Toning Compound; Combined -. V. K. 

Schoeufelder, Newark, N.J., Assignor to M. Bauer, 
Montclair, N.J. l/.S. Pat. 730,800, June 9, 1903. 

See Eng. Pat. 28,284 of 1902 ; this Journal, 1903, 572. 

—T. F. B. 

Emulsions; Photographic -. Soc. Anon. Prod. F. 

Bayer et Oie. Fr. Pat. 320,488, Nov. 19, 1902. 

Acetyl derivatives of cellulose, which are soluble in alcohol 
(seeFr. Pat. 317,007 of 1901; this Journal, 1902, 870), 
are claimed as emulsifying agents. 60 c.c. of alcohol are 
added to a solution of 1 ■ 5 grins, of nickel chloride and 
3 grms. of magnesium chloride in 40 c.c. of water. This is 
added to 1 litre of a 2 per cent, alcoholic solution of acetyl 
cellulose, and the mixture is well shaken; the following 
solutions are then added successively, with constant shaking : 

—20 grms. of silver nitrate in 40 c.c. of water with 60 c.c. 
of alcohol; 10 grms. of citric acid in 40 c.c. of water and 
60 c.c. of alcohol. When the whole has become homo¬ 
geneous, it is applied to glass or paper ill the usual manner. 

—T. F. B. 

XXII—EXPLOSIVES, MATCHES, Etc. 

Nitroglycerin Powders; Spontaneous Decomposition of 

-S. Thomas. Fifth Internat. Ctmgr. of Applied 

Chore., Berlin. Chem.-Zeit., 1903, 27 , [48j, 589. 

A case is recorded in which the accidental imbedding of 
the head of an iron nail in the muss caused the spontaneous 
decomposition of a nitroglycerin powder.—J. F. It. 

Explosive “ Prometheus.” Mcm.des Poudres et Salpetres, 
1901 — 1902, 11, 39—46. 

The explosive is composed of potassium chlorate, 67 6 
parts; manganese dioxide, 16-9 parts; nitrobenzene, 

10 parts; and heavy petroleum oil,3-5 parts. The solid con¬ 
stituents are incorporated together, the liquids being added 
only at moment of use. Absorption was found to be very 
variable, and the, explosive cannot therefore be considered 
of constant composition. Tnking black powder as unity, 
the relative strength wns found to be 1 • 73. The expansion 
effect was only one-half of that obtained with dynamite 
No. 1, while in a bore hole it was found to be incompletely 
detonated. The same defect wns also brought out by 
detonating experiments in the open and by submitting the 
explosive to shock.—G. W. McD. 

Safety Explosives; Experiments with --Beyling. 

Gluckauf, 1903, 39 , ‘134; Chem.-Zeit., 1903, 27 , [45], i 
Rep., 149. 

The trials were made in the experimental gallery of the j 
Westphalian Joint Stock Mining Co. to determine which 
explosives can be safely used in mixtures containing fire¬ 
damp and coaldust; or rather to ascertain what weight of j 
charge can be employed in each case without danger. The 
greatest risk in shot-firing arising from blown out shots, the j 
conditions leading to the production of such shots were \ 
imitated by using an iron mortar with a bore 22*6 ins. deep 
and 2‘ 67 in*, in diameter, from which the charges were fired 
into an explosive mixture containing firedamp and coaldust. 
Tine charges, were left unstemmed, and in each case a 
medium marge was employed at first, the weight being 
subsequently varied by 50 grms. at a time. The safety 
limit* in the 17 explosives tested were as followsWitten- 
btrgfWetterdjnumit, Kohlenkarbonit and Karbonit I, up 


to 1,000 grms. (this was the maximum charge employed) ; 
Karbonit II. np to 850 grms. ; Phoenix I„ 700 grms.; 
Ammoniumcarbonit, 550 grms.; safety gelatin dynamite I.a, 
500 grms.; Roburite I.a, 500 grms.; Dahmenite A, 400grms.; 
Ammonium carbonite I., 350 grms.; gelatin dynamite, 800 
grms.; Roburite I.c, 230 grms.; whilst Westfalite and K»ln- 
Rottweiler safety blasting powder both ignited the mixture 
in charges of less than 50 grms. Disruptive-power tests, 
made by the Tiauzl leaden mortar method, shored thut in 
most cases these explosives are only 4—4 as powerful as 
ordinary gelatin dynamite.—C. S. 

Erosion [in Cuns] ; Phenomena of -. Vieille. Menu 

des I’oudres et Salpetres, 1901-2, 11 , 157—210. 
Enosiox is generally most marked at the commencement 
of the rifling. The portion of the chamber immediately 
preceding presents the appearance of a very fine network 
of cracks, passing into a scries of grooves (erosion proper), 



running parallel to the rifling. The origin of the cracks is 
probably due to the aetiou, on the steel, of the carbon 
monoxide and carbon dioxide in the gases produced from 
the explosion ; whilst the grooving or true erosion, parallel 
to the rifling, is considered to bo due to gas leaks, at very 
high pressure and velocity, past the projectile, when it is at 
minimum velocity, and is being subjected to greatest pres¬ 
sure. The theory of gas vortices is decided ugainst, since 
erosion does not occur either iu a closed vessel or in tin- 
part of the chamber nearest to the breech. 

Explosion Vessel. —This consists of a steel vessel (see 
figure) provided with three openings, fitted with steel plugs. 
A' carries an electric igniter consisting of a fiue iron wire, a a , 
passing through a small primer of sporting powder. H is 
connected with a pressure gauge to register tho pressure 
developed in kilos, per sq. cm., while 0 is provided with a 
sleel plug 22 mm. iu diameter, aud 40 mm. long, axially 
pierced with a canal 1 mm. in diameter, through which 
the ga6es escape at the moment of explosion. The capacity 
of the vessel found to be most serviceable was 17-8 c.c., 
the charges of the explosives varying from 3'5 grins, to 
10 grms. Other vessels, of capacities of 75 c.c. and 340 c.c, 
were also used, but were fouud to present disadvantages 
as compared with that of smaller capacity. 

Measurement of Erosion. —The gas exit plug, of a weight 
of some 135 grms., is weighed before and after the explo¬ 
sion, and the decrease in weight noted. This latter figure 
is converted into its equivalent volume in cubic millimetres, 
ou the basis of a specific gravity of 7’8, and thiB figure is 
taken as the basis of the amount of erosion. 

Influence of the Diameter of the Gas Exit Canal. 


i 


Diameter of Canal. 


Powder. 

4 mm. 

! 2mm. 

1 ram. 






Ero- 

Pres- 

i Ero. 

Pres- 

Ero- 

Pres- 


sion. 

sure. 

: Si Oil. 

sure. 

sion. 

sure. 

Pure nitro- 

Cb.mm. 

Kilos. 

Cb.mm. 

1 

Kilos. 

Cb.mm. 

Kilo-. 

cellulose .. . 
Nitroglycerin. 

0-2 1 

1,244 

6'P 

2,039 

25'ft 

*.*63 

50 per cent.; 
nitrocellulose 



! 




50 per cent.. 

12'7 

1,084 

5S’0 

2,180 

00*2 

2,5 W 



jiiUris.xm.JF 


With the tune weight* of explosive, erosion rapidly 
increase* «* the diameter of the exit canal decreases ; or 
the actlre tut face of a gas jet ie inversely proportion*! to 
its diameter. 

Influence of Length of Gas Exit Canal. 
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These experiment* have a very direct bearing on erosion 
in (tuns after long use. 

Iiflutnce <rf Pressure .— On firing constant charges in 
vessels of different capacity with the consequent result of 
production of different pressures, erosion was found to be in¬ 
appreciable np to 100 kilos., to increase rapidly at 900 kilos, 
to (1,000 kilos.,and to remain almost stationary at 9, COO kilos, 
to 1,000 kilos. 


Leugrh of Canal. Diura. *° t mm. 


l'owiler. 


10 mm. 


20 mm. 


10 mm. 



Kro- 

Pres- 

En>- 

Pres- 

i Ero- 

l*ris. 


sion. 

6uro. 

sion. 

sure. 

j sion. 

sure. 

Pure nitru- 

t 

Cb. min i 

Kilos, 

Cb.mm. 

Kilos. 

Cb.mm. 

Kilos. 

ccHuIcho. 

Nitroglycerin, 

50 per cent; 
nitrocellulose. 

11*4 

j 

2,343 

13*8 , 

2,282 

1 21-7 

2,224 

5o per cent. .. 
Cordite and 

»»•» j 

2,380 

57*3 

2.183 

90 *2 

2,542 

nitroguanidine 

11*P2 

2.50 4 



30 0 

2.375 

Cord ib;. 

2d*0 i 

2,007 

i 


01*2 

2.5(31 


Erosion increases with increasing length of canal. In each 
series of experiments the explosives fall into the same older 
ns regards erosive power. 

Influence of Volume of Gas passing through Gat Exit 
('anal at same Maximum Pressure. — This whs determined 
in explosion vessels of varying capacity, so adjusting the 
powder charge as to give equal maximum pressures under 
conditions of greatly varying gas volumes. 

Capacity of Clismi er. 


Powder. 


Pure nitro¬ 
cellulose . 

Cordite. 

Nitroglycerin, 
50 per cent.; 
nitrocellulose, 
5u per rent... 


343*7 c.c. 


Erosion 
Kro- I per grm. 
| sion. | of 

Powder. 


73-8 c.c. 


380 

738 


5*5 

10*2 


1,014 i 14'7 


Ero¬ 

sion. 


107 


322’2 


Erosion 
per irrm. 

of 

Powder. 


7’3 


21 ’5 


17*8 c.c. 


Erosion 
Ero- per grin, 
lion. ; of 

Powder. 


I 


22*6 

04-2 


63*3 


0*4 

18*0 


24* 9 


At equal pressures, the smaller th« charge .the greater in 
the enrion per grin, of explosive, and the smaller vessel 
was thus selected as .best calculated to biing out differences 
iu various explosives. 

Influence of Repetition of Gas Exits in same Pluy .— 
Krosion decreases with each successive ubc of the ping in 
a niauner which can be approximately calculated for any 


particular experiment from the formula E 




, where 


« «* determined erosion on first using the plug, and N ■» 
number of tho experiment. Pressure, also, except in the 
case of black powder, decreases with tach successive use 
The following figures give some of the results obtained :— * 


Erosion. 


I 


Powder. 


Gas Exit 

, Plug. I 


: Pressure. 


Observed, j Calculated. 1 


Pure Nitroecllulose. 


Krosion.. 
Pressure. 


i • ■:! 
100 ; 


.VJ» 
t N Hi 


I 25*5 
; 2.253 


30’0 

4.I2S 


Nitroglycerin, 

50 JHT ct'llt. ; 
NlllTMelluloNe, 

50 per cent. 


40*0 8f5 

870 j 2,000 


85*7 

8.807 


Cordite.- 


04’2 i 04*8 

2.500 ] 3,710 


Erosion of' carious Metals .—The following figures give 
sonic relative elusions in cubic millimetres: Platinum 59*1, 
copper 08-8, si I v. r 230'S, zinc 101*8, aluminium 230*7, 
iron t»8'2 f euMion steel H4*ft, bronze 279, brass 320. 


Influence of the 


Powder. 


Nature of the Er plosive on the orient of 
the Pro sion. 


; Pies- 

j sure. 

i 

Erosion 

pet- 

Grin. 

| i 

Strength.! 

Tornp. 

2.273 

0*4 

9,000 

°0. 

2,070 

2,440 

2,600 

24*3 ! 
lH'l 

10,000 

10.0(H) 

8384 

2.44!) 

13*8 , 

10,000 i 


2,107 

2*2 

•1,(100 

2,910 

1,1)68 

2,458 

j 

4'5 j 
» v * ! 

li 
« © 

3,530 

3,646 

I 2,084 i 
j 2.301 ; 

| 2,010 

180 i 
21*0 1 
2*3 ' 

8,000 1 

10,000 I 
9,000 | 

3,101 

8,420 

907 


Pure nitrocellulose. 

Nitroglycerin, 60 per cent. ; 
nitrocellulose, 60 per cent. . 

Cordite. 

Nitroglycerin, 34 | er emit.; 
nitrocellulose. 03 percent.; 
hydrocarbon, 3 per cent.... 
Black powder (75 per cent. 

potassium nitrate). 

Black powder (78 per cent. 

potassium nitrate). 

Blasting gelatin .. 

Dynamite (75 per cent, nitro¬ 
glycerin) . 

Nitromannite . 

Nltroguanidino .. 


Diminution of Erosive Power. —The addition of nitro- 
guanidine greatly diminishes the erosive power of explosives, 
as will be seen from the following table :— 


Powder. 


A. 70 per cent.; nitn-guanidine, Ho per cent. 

A. 60 per cent.; nitroguanidine, 60 per cent. 

B, Cordite. 

B. 70 per cent.; nitroguanidine, 30 per cent. 

B. 50 tier rent.; nit roguanidino. 50 percent. 

C. Nitroglycerin, 60 per cent, \ t nitrocellulose, 

60 per cent...j 

0. 70 per cent.; nitroguanidine, 80per cent. I 

C. 50 percent.; nitroguanidine, 60 percent.! 


Pressure Erosion 
1 n sHure. ^ Grm _ 


8,877 

; <P4 

2, (07 

! 8'4fl 

2,124 

1 3*44 

2.800 , 

18*1 

2,407 ; 

13*0 

2,075 J 

8*44 

2.400 

2C.3 

2,7'SI 1 

14*2 

2,435 1 

i 

7*8 

—G. W. McD. 

an -, 

which 


Pure nitrocellulose .. £ 

1st use 
i 10th „ 

1W 

40 

1P3 

61 

2.224 

1433 

Nitroglycerin, 80 per - ) 
cent.; nitnxoflu-S 
lose, 50 per cent ....) 

1st „ 
5th „ 

704 • 
388 

704 

818 

&S42 

1,626 

Black powder.( 

* t 

n 

312 

188 

»«• „ 
146 

1,8*9 

m 


Explosion i Circumstances attene 

occurred in a Press House of the Factorg of the 
Lowwuod Gunpowder Company at Lowwood, near Ul- 
verston, Lancashire, on the 12th March 1908. By Major 
A. Cooper-Key, H.M. Inspector of Explosives. 

Tms explosion occurred during (he pressing of common 
blasting powder, about 15 cwt. of powder being involved. 
Two men were fatally injured. Msjor Cooper-Key is of 
opinion that the explosion must be regarded as an accident 
pure and simple, and that it may bu attributed to the 
presence in the powder under pressure, of some foreign 
substance.—-A. E. h. 

Perchlorates and Chlorates in Refined Saltpetre / Deter¬ 
mination of -Mem. de* Poodreset Sslpetres, 1901-1. 

11,83-67, XXIII., page 824., 
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English Pathnts. 

Blasting Powder, Gunpowder and the like / Apparatusfar 

Glazing -. A. I. du Pont, Delaware, U.S.A. Eng. 

Pat 7695, April 2, 1903. 

. The apparatus consists of a metallic drum, through which 
air can be passed, revolving hi a steam-jaoketed casing, 
couneoted by rotary joints with the steam supply. 

—G. W. McD. 

Slatting Powder, Gunpowder and the like ; Method for 

Glazing -. A. I. du Pont, Delaware, U.S.A. Eng. 

Pat. 7712, April 2,1903. 

Claim is made for the method of using the apparatus 
described in preceding abstract. After the moist powder is 
charged into the drum, steam is admitted to the jacket 
during rambling, for the purpose of bringing the moisture 
promptly to the surface, the moisture being confined within 
the barrel until the grains are brought to the glazing point. 
Steam is then shut off, and the temperature .allowed to fall. 
Sufficient aqueous vapour is thus condensed to collect the 
dust and causo it to adhere to the inner surface of the 
drum, leaving the powder grains free from dust. Glazing 
is then proceeded with by rotation of the drum, cold air 
being passed through to expel the moisture, the powder 
being left dry. By this method glazing is said to be 
Accomplished in one-third of the time ordinarily employed, 
«nd the finest varieties of powders can be successfully 
treated.—G. W. McD. 

Matches (Non-Poisonous) ; Manufacture of -. J. Ifuch, 

Silesia, Germany. Eng. Pat. 4009, Feb. 20 , 1903. 
Chloride of sulphur, either alone or with addition of 
sulphur, is allowed to react with amorphous phosphorus, 
the escaping chlorine being utilised agaiu by passing it 
through molten sulphur. The resulting compound of 
sulphur and phosphorus, after being freed from chlorides, 
is a grey-brown non poisonous powder, which is used in 
the igniting composition for matches.—G. W. Mel). 

United States Patent. 

Safety Explosives j Process of Manufacturing A. 

McCracken, Dunedin, N.Z. U.S. Pat. 730,218, June 9, 
1903. 

Piorio acid is dissolved in glycerin und then neutralised 
with ammonium oarbonate. infusorial earth and a solution 
of potassium nitrate are then added. The mixture is 
boiled with additiou of a small quantity of sulphur, and, 
after drying, forms the finished explosive.—G. W. McD. 

XXIII—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

United States Patent. ; 

Saccharimeter. A. B. Lyons, Assignor to Nelson, Baker 
tc Co., both of Detroit, Mich. U.S. Pat. 730,674, June 9, 
1903. 


product is very finely ground after the firing, 4Tfd has the 
property of setting hard with water. It may contain 2 per 
cent, of gypsum. Its composition should be:—Lime 59—65, 
siliea 20—26, alumina and ferric oxide 7—14, magnesia 
1—8, alkalis up to 3, sulphur trioxide up to 2 per cent. 
As many substances can be added which affect the pro¬ 
perties of the cement without altering its percentage 
composition, R. and W. Fresenius suggested the following 
limitiug valuesMinimum sp. gr., raw 3-00, ignited 3*12; 
maximum loss on ignition 3-4; alkalinity of aqueous 
solution of 0-5 grin., 7-2 c.c. of N/10 acid ; permanganate 
reduced by 1 grin., not more than 2-8 mgrms. ; magnesia- 
content, not more than S per cent. Now that blast-furnace 
slag is used in the manufacture of cement, these limits no 
longer hold, for a cement may be made from slag which 
shall be quite normal in these respects. The permanganate 
measures the sulphide-sulphur present, but if there be 
much sulphur, some may escape as hydrogen sulphide 
during the titration. This may he avoided by addition of 
excess of permanganate and hack titration, but the limit 
must in that case be altered, for a normal cement so treated 
may require 6 mgrms. of permanganate. Instead of 
permanganate, the author now recommends addition of 
excess of arseuious acid in hydrochloric solution, which 
precipitates the sulphur as arsenic trisulphide, and back 
titration ; or two titrations with permanganate, one direct, 
the other after removing the sulphur as cadmium sulphide. 
Normal cement should not contain more than 0-15 per 
. cent, of sulphide-sulphur, while one made with admixture 
of ground slag may contain 0-8 per cent. This limit, 
however, cannot be rigidly upheld in all cases. A further 
criterion may be found in the centrifugal separation, and 
I examination by permanganate or arsenious acid, of the 
constituents of the slug or different specific gravities. 

—J. T. D. 

Vinegar; Detection of Free Mineral Acids in -. 

D. Ganassini. Boll. Chim. Farm., 42, 241—243 ( 

Ghent. Centr., 1903,1, [28], 1278. 

About 1 c.c. of the vinegar is treated with an equal 
volume of a 20 per cent, solution of potassium thiocyanate 
and a drop of ammonium sulphide solution, and then a 
drop of a 5 per cent, solntion of ammonium molybdate is 
allowed to fall into the liquid. In the presence of even 
4—5 parts per 1,000 of free mineral acid in the vinegar, 
an intense violet coloration is immediately produced, 
otherwise only a light brown colour appears. If, as is 
usually the case, a considerable amount of tartaric acid be 
present, a crystalline precipitate of tartrate is produced on 
adding the ammonium sulphide, aud tho liquid is coloured 
light red by ammonium molybdate. In Buch a case, zinc 
sulphide should be added instead of ammonium sulphide, 
after previously converting the tartaric acid into sodium 
tartrate by the addition of sodium acetate. The character¬ 
istic violet coloration in presence of mineral acids cau then 
be obtained as before. 

Another test consists in saturating a small quantity of 
the vinegar with autipyrine, filtering from the precipitate 


A sacchammeteb is claimed comprising a pair of adjaoent : sv ' -— —-*b •*"*** ‘“v jiivvijiivant 

vertical tubes on a common base, one of the tubes forming I f. • uce * an '7 f* 1 ® filtrate a drop of potassium 

tested, and the other “.ornate solution (Gnggi’s reaction). With pure vinegar 
* *. “ ( l ul< f 18 coloured yellow, or a slight turbidity is pro¬ 

duced ; but if mineral acids be present (even 4—5 parts 
per 1 , 000 ), a copious ruhy-coloured precipitate is formed, 
(see also this Journal, 1902, 1246.)_A S. 


a receptacle for the solution to be 
a displacement receptacle for the gas, the latter tube being 
provided with two series of markings, one graduated to 
compensate for the gas absorbed by the solution, and the 
other being uniform in graduation for testing solutions 
saturated with gas.—J. F. B. 

French Patent. 

Photometers. L. B. Marks. Fr. Fat 326,368, 

July 11, 1902. 

See Eng. Pat. 14,688, 1902; this Journal, 1903, 761. ' 

-T. F. B. 

INORGANIC—QUALITA Tl VE. 

Portland Cement ; Detection of Adulterations in -, 

W, FreteniufT Zeits. angew. Chem„ 1903, 18, [23], 
539—540. Fifth Internal. Congress of Applied Che- 
tnisnry, Berlin. 

Portland cement Is defined as 


Portland cement Is defined as a product obtained by 4 removal of silica, precipitation of ironist. 0 ™ s a 
firing to sintering a mixture of Um - * elay; T precipitation of 


INORGANIC—QUANTITATIVE. 

Pyrites ; Determination of Sulphur in _. M. L. 

Utnutre Zeits. angew. Ghent., 1903, 16, [28], 541— 

of a C,,mmitteu of Chemical Society 

of Northern Franoe to the Fifth Internal. Congress of 
Applied Chemistry, Berlin.) 6 

The Committee have examined particularly the dry pro- 
(sputum peroxide) and of Fresenius (Todtum 
and “) and the wet process of Lung*. 

reZ LuD * eS methoi (otidation with aqua 

regut, repeated evaporation with hydroohloric acid and 
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recommend that the ferric hydroxide should be more 
thoroughly washed than Lunge prescribes, however (till the 
bulk of the filtrate is 30U c.o.). Besides quickness and 
simplicity, the method has the advantage that sulphates, 
which would be unavailable for the sulphuric acid process, 
chiefly remain with the silica, and are thus not included iu 
the determination.—J. T. D. 

Manganese ,- Precipitation of - ,/rom Acid Solutions, by 

Persutphates. H. Baubigny. Comptes rend., 1903, 
138 , [22], 1325—1327. 

The retarding action of sulphuric acid (this Journal, 1903, 
381) does not depend on the absolute amount of acid 
present, but on its concentration, so that an increase of 
volume, keeping the “acidity” (the concentration) the 
same, does not necessitate an increased amount of per¬ 
sulphate, and dilution of a given solution with water 
lessens the amount of persulphate needed for complete 
precipitation. If the acidity be not greater than 4 per 
cent, of H 3 SO„ and the volume be not more than 150— 
200 c.c., the error from incomplete precipitation is negli¬ 
gible. As the acidity increases, the initial temperature of 
reaction rises, and the decomposition of the persulphuric 
acid consequently becomes more rapid. Persulphurio acid 
is much less stable than its salts, which no doubt accounts 
for the increase iu the amount of persulphate needed for 
complete precipitation as the acidity increases.—J. T. D. 

Osmiridium; Qualitative and Quantitative Analysis of 

-. Leidie aud Quennesseu. Oomptes rend., 1903, 

136 , [23], 1399—1401. 

The following method depends on the reaction of sodium 
peroxide on the platinum metals, and on the properties of 
the double nitrites. (See this Journal, 1901, 45, and 1902, 
499.) 

Solution. — The osmiridium is broken up by Deville 
and Debray’s method of fusion with zinc, solution of the 
sine, and pulverising the skeleton remaining. Then 
10 grms. of the alloy are mixed with 40 grms. of sodium 
peroxide, and gradually thrown into a nickel crucible 
containing 10 grms. of fused caustic soda, tho mass being 
always kept liquid. After half an hour, the fused mass is 
coolod, powdered, aud disseminated through a litre of water. 
The liquid is set aside iu tall, narrow vessels, and, after 
settling, the clear liquid is decauted, the residue washed with 
sodium hypochlorite solution, and the washings added to tho 
first liquors.. The liquid contains the osmium and ruthenium 
as sodium osniate aud ruthenate, aud most of the iridium 
as iridate. 

Separation of Osmium and Ruthenium. —The liquid is 
transferred to a flask connected to a condensing apparatus 
having three bulbs, which are two-tbirus filled with 1:2 
hydrochloric acid aud plunged iu iced water j a current of 
oblorine is then passed through, first cold, then (when 
bubbles of oxygen commence to appear) heated to 7o° C., 
till no more volatile oxides come over (test with hydrogen 
sulphide paper), taking care that ihe liquid remains alkaline. 
(Osmium and ruthenium are couverted into volatile per¬ 
oxides, OsO., and BuO,, iridium into iridium chloride, Ir 3 Clj, 
remaining dissolved in the caustic soda solution). The liquid 
ftom the condensers, containing the osmium aud ruthenium, 
is now transferred to the flask of a similar apparatus, the 
first condenser containing I : 3 hydrochloric acid, the others 
12 per cent, caustic so a a solution mixed with 2 per cent, 
of alcohol j it is distilled at 7U° 0., a current of air being 
passed through. The ruthenium peroxide is converted 
into chloride, while the osmium peroxide is unaffected, 
and distils over. Any traces of rutbenio acid are caught 
in the first receiver, tue contents of which are, later, added 
to the liquid in the flask and the distillation then continued. 
The osmtum is in the distillate, the rntheuium in the flask. 

Separation of Iridium. —The residue in the first dis¬ 
tillation flask is acidified with hydrochloric acid; the 
residue of the original fasion, insoluble in water, is 
dissolved in hydrochlorio acid; and the two solutions are 
mixed. The non-platinum metals are separated, and the 
iridium is converted into double nitrite, as in Leidie’s. 
general separation (this Journal, 1901,45). When iridium' 
alone remains in solution, it is couverted into sodium I 


chloro-iridate by hydrochlorio acid, and the hulk of the 
sodium chloride present is removed by precipitation, by 
passing hydroohioric acid gas into the cold solution. 

Detennination of the Metals.- —The osmium is precipitated 
from the alkaline solution by aluminium j the preolpitate 
washed by decantation, first with water, then with S per 
cent, sulphuric acid, collected on a weighed asbestos filter, 
dried, ignited, and cooled in hydrogen, and weighed. The 
ruthenium solution is evaporated to expel excess of acid, 
taken up with water, tho ruthenium precipitated by 
magnesium, washed and collected as abovo, ignited in 
hydrogen, cooled in carbon dioxide, and weighed. The 
iridium solutiou is similarly treated ; but the aqueous 
solution is ma lo up to 500 o.c., and 50—109 c.o. of this 
taken for the determination. 

Specimens of osmiridium from various sources, separated 
from platinum ore, hardly ever contain anything but 
iridium, osmium, ruthenium, aud iron.—J. T. D. 

Metals; Use of a Rotating Cathode in the Electrolytic 

Determination of -. F. A. Gooch and H. E. Medway. 

Chem. Nows, 1903, 87, [2272], 284— 286 . 

In the electrolytic determination of metals, the authors 
use a rotating cathode, in order to avoid the interfering 
action of hydrogen, and to obtain compact, adherent 
deposits. An ordinary platinum crucible of 20 o.u. 
capacity serves as cathode. It is fixed to the vertical 
shaft of a small electric motor, by pressing it over a 
rubber stopper, bored ceDtrally and fitted tightly on the 
end of the shaft (see A, figure). A narrow strip of 
platinum is soldered to the shaft aud then boot upward 
along tho side of tho stopper, thus placing the shaft in 



eleotric.il contact with the inside of the crucible when the 
latter is pressed over the stopper. The shaft is constructed 
jo two pieces, so that the cathode can be easily removed, and 
is joined by a piece of thick rubber tubing. The crucible 
is rotated at a speed of 600—800 revolutions per minute. 
A platinum plate is used as anode. 

Determinations were made of copper (from copper 
sulphate solution acidified with nitric or, pr eferably, with 
sulphuric acid), of silver (from silver nitrate dissolved in 
potassium cyanide solution, acidulated with sulphuric acid, 
and then rendered strongly alkaline with ammonia ), and 
of nickel (from nickel ammonium sulphate solution after 
addition of ammonia and a small amount of ammonium 
sulphate). In these tests the current density used, varied 
between 0*8 and 4 umpires, the amount of metal deposited 
between 0-0647 and 0-2550 grm., and the time between 
8 and 83 minutes. The greatest error was —0-0005 grm. 

—AS. 
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Metals i Quantitative Determination of ——, by Electro- i 
lyiit. P. Denso. Zeits. f. Elektrochem., 1903, 0, [2®]. ! 
468-470. 

From mixed sulphate solutions of copper with cadmium or j 
nickel, the copper can he quantitatively separated, provided ! 
that the li.ll.l'. employed does not exceed 2 volts. The 
time required for the deposition can be reduced to about 
one half of that ordinarily required, by platinising tho 
anode and by keeping the electrolyte well stirred. 
Platinum-gaU 7 .c cathodes were employed by the author, 
and the necessary agitation of the electrolyte was 
accomplished by suspending the spiral anode front the 
hammer of an electric bell, suitably suspended, the gong 
being of course removed. 

After the complete removal of the copper, the remaining 
metals are deposited selectively from the acid or nearly 
neutralised solution by suitably increasing the F..M.F. 
The author also describes how cadmium eati be quantita¬ 
tively deposited from a solution containing much zinc. 

Nitrate Nitrogen in the presence of Organic Matter i 

Schlosing’s Method for Determining -. P. l.iecbti 

and E. Kilter. Zeits. anal. Cbcm., 1903,42, [4 and 5], 

205—232. 

Tins method, when performed ns follows, was found to 
give accurate results in the determination of nitric nitrogen 
in manures, &e. The apparatus employed, consists of an 
evolution flask of about 100 c.c. capacity, closed by an 
india-rubber Htopper, through which pass a delivery tube and 
the stem of a cylindrical funnel. India-rubber tubing with 
screw clips is preferred to giass taps, as being absolutely 
air-tWht. The internal diameters of the end of the funnel 
and the delivery tube should be 2-3 mm. The gases 
evolved are collected in an upright tube, which is about 
65 cm. in height and 15 mm. in diameter. The capillary 
tube at the top is provided with a length of india-rubber 
tubing and a screw clip. Mercury is used for filling the 
collecting tube. The ferrous chloride solution employed for 
the decomposition of the nitrates, contains as much ferrous 
chloride as corresponds to 200 grms. of iton and 40 c.c. of 
hydrochloric acid, dissolved in water up to 1 litre. 5 c.c. 
of this solution are used in each determination. The 
nitrate solution (containing about 25 mgrms. of nitrogen 
in 50 c.c.) is introduced into the evolution flask, boiled to 
expel all air from the apparatus, and then healed with the 
ferrous chloride solution. When the evolution of gas baa 
ceased, the collecting tube is transferred to a basin tilled 
with well-boiled water. The carbon dioxide in the gasee 
is absorbed by a little air-free sodium hydroxide solution 
in a Hampers pipette, and the remaining gas, consisting 
of pure nitric oxide, is then introduced into a measuring 
burette, the volume read off, and corrected for temperature 
and pressure. Instead of measuring the nitric oxide, the 
latter may be transferred to a flask (previously freed from 
air by filling it with steam), oxidised by the admission of 
oxygen to the flask, and the resulting nitric acid, titrated. 
Test experiments with solutions or extracts of potassium 
nitrate, soils, urine, &c,, are described, and the results 
prove the accuracy of the method. Aluminium salts have 
no influence on the results.—W. i*. S. 

Perchlorates and Chlorates in Pefmed Saltpetre; De¬ 
termination of -Mem. des Poudres et Saltpetres, 

1901—1902, 11 , 63—67. 

Tiie limits permitted by the French artillery service are : 
chlorides, 0'01 per cent.; chlorates, 0-01 percent.; per¬ 
chlorates, 0-1 per cent. The following methods are used to 
determine that these limits are not exceeded :— 

Perchlorates. —10 grms. of saltpetre are fused with 
10 grms. of sodium carbonate for 15 minutes. The melt 
is dissolved in dilute nitrio acid and made up to 250 c.c. 
To 60 c.c. of this solution sufficient standard sdver nitrate 
solution is added to precipitate the chloride produced from 
the limit quantity «f perchlorate, plus chlorides, previously 
detetmined. After filtration, the addition of silver nitrate 
and hydrochloric acid to separate quantities of the 
filtrate, determine* whether the limit has been reached or 
exceeded. 


Chlorates.— (1) Standard samples of saltpetre con¬ 
taining 0-0 per cent., 0-01 per cent., and 0-1 per cent, of 
potassium perchlorate are prepared and heaped up in 
conical form in a basin. Strong sulphuric acid is care- 
fully added until it reaches to the top of the cone. The depth 
of the yellow colour produced, after an action of half a 
minute, as observed against the background of the cone, 
is dependent on the percentage of chlorate present The 
sample under investigation is compared with these 
standards. (2) 10 grms. of saltpetre are dissolved m 
50- 60 c c of water. Sufficient silver nitrato is added 
to precipitate the chlorides. The filtrate is then heated to 
90° 0., and a solution of lead nitrate, slightly acidified 
with nitric acid, is added. Turbidity indicates presence 
of chlorate, the amount being estiinuted by using standard 
solutions of saltpetre and chlorate, us in the previous test. 

—G. W. McD. 

OUGAN 1C- QUA L1TAT1VE. 

Wood-Pnlp, Mechanical; lleagents for -. C. Wurster. 

Papier-Zeit., 1903, 28 , [46], 1608—1609. 

The phloroglucinol-hydrochloric acid test for mechanical 
wood-pulp cannot be used with papers which are coloured 
with Metanil Yellow, because the free mineral acid causes 
an intense violet coloration of thedyestufl. Dimethyl- 
p-phenylenediamine and the corresponding trimethyl and 
tetramethyl derivatives are most unstable compounds ; 
they yield unstable dyestuffs very readily under the notion 
of oxidising agents, and are very delicate tests for the 
presence of ozone in the air. These dyestuffs are per¬ 
oxides ; they are readily converted back into the original 
bases by reducing agents and partially by alkalis. All 
peroxides, as well as free chlorine, bromine, and iodine, 
produce a red coloration with the “ dimethyl ” reagent. 
Hence, if paper contain free chlorine, a red reaction will 
he obtained, even in the absence of mechanical wood-pulp. 
A similar coloration will be obtained if the paper contain 
manganese dioxide (for grey tones) or ferric hydroxide 
(buff) in a soluble form ; organic peroxides also give this 
coloration, but these arc not likely to be found in paper. 
The red coloration in presence of mechanical wood-pulp 
with the “ dimethyl ” reagent appears after one minute 
and dries to a deep orange, if a drop of water be then 
applied, the carmine-red reappears. It the paper contain 
Metanil Yellow a violet-red coloration is developed in about 
1 U minutes ; if the red spot be moistened with water the 
original Metanil Yellow colour is restored; with glacial 
acetic acid violet-red colorations may be produced, but 
disappear on the addition of water. If the paper contain 
free chlorine a different red coloration will be produced 
with the “ dimethyl ” reagent; on touching with ammonia 
this red colour is discharged, and docs Dot reappear on 
subsequent acidification with glacial acetic acid. The red 
coloration due to wood, however, after it has been dis¬ 
charged by a drop of ammonia, is restored by glacial acetic 
arid.—J. F. li. 

Strychnine; Wenzell’s and other 'Pests for—. 

G. Guerin. .1. l’harm. Chim., 1903, 17, [12], 553. 

Although Wcuzell’s reagent, a solution of 1 part of 
potassium permanganate in 200 parts of sulphuric acid, 
affords an extremely delicate teBt for the identification of 
strychnine, its application is limited, since the results are 
vitiated by the pieseuce of even a trace of other alkaloids 
and of organic matter. Not only so, but tartaric 
and citric acids and their salts, and thiocyanates (sul- 
phocyauides), give a bluish-violet reaction with the test, 
which is similar to, bnt leas persistent than, the colour given 
hy strychnine. These bodies, however, give no such 
colour reaction with Mandolin and Kundrat’s reagent, 
a solution of ^ to 1 grm. of ammonium vanadate in 
100 grms. of sulphuric acid, nor with Sonnenschcin’s test, 
a solution of cerium oxide in sulphuric acid. Thio¬ 
cyanates give no reaction with the familiar bichromate 
and sulphuric acid test; eilrie and tartaric acid* and their 
salts afford a permanent green colour, which cannot be 
confused with the fugitive but intense violet-bine tint 
afforded by strychnine.—J. O. B. 
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| be determined by this method. Under certain conditions, 
/i/; j ATT* IT AT T V R ' iudigotiudisillphonie acid gave quantitative results by the 

ORGANIC—OUAJSl u Aura. | direct method.-T. F. Ii. 


Indigo i The Best Method of Determining -. Miihlau. 

Filth Internat. Cougr. of Appl. Ohem., Berlin. Zeits. 
angew. Client., 1903,10, [33], 347. 

The method'* at present in use were tested on pure indigo- 
blue. The author concludes that extraction with aceto- 
siilphuric acid is the most accurate and convenient method. 


Azo Dyestuffs, Nilro Compounds, frc.; Volumetric Process 

for the Determination of -. fi. Knoeht. J. See. 

Dyers and Colourists, 19u3,19, [6], 169—174. 

TtfK process depends on the quantitative reduction of a/.o 
compounds. &c. by acid solutions of titanous chloride (see 
Fr. Fat. 324,835 of 1902 ; this Journal, 1903, 628). 

The author fiuds that a 1 per cent, solution of titanous 
chloride is most convenient; it is prepared from the 
commercial 20 per cent, solution, 50 c.c. of which are 
baited for a few minutes with 50 c.c. of concentrated 
hydrochloric acid, and the whole made up to 1 litre 
' with water free from dissolved 

oxygen. The solution may he 
conveniently stored in the appa¬ 
ratus shown in the accompany¬ 
ing diagram. The reservoir A 
is connected on the one hand 
with a burette H, and on the 
other with a hydrogen generator 
C, so as to preserve tbo solution 
from oxidation. 

The solution is standardised 
by means of ferric chloride or 
ferric sulphate; the method 
adopted by the author being 
as follows:—35 grins, of ferrous 
ammonium sulphate are dis¬ 
solved in dilute sulphuric acid, 
and the solution is made up to 
1 litre. 25 c.c. are now titrated 
with permanganate solution until 
the iron is completely oxidised, 
when the titanous chloride solu¬ 
tion is run in until a drop of 
the solution, added to a drop of 
potassium thiocyanate (sulpho- 
cyanide) solution, gives no 
further red coloration. The 



Weighting of Silk; New Method for the Quantitative 

Determination of the --. 11. Zell. Zeits. f. Farhen-u. 

Textil-Chem., 1903, [12], 239—211. (See A. Mttller, 
| this Journal, 1903, 622.) 

1 to 2 grins, of the silk are treated with hot water and then 
with a l '5 percent, solution of hydrofluoric acid at 50°— 
60° C. in a copper vessel. It is then treated with 5 per 
cent, hydrochloric acid, rinsed, and boiled with a 2'5- - 3 per 
cent, soap solution to remove the serieiu. It is then treated 
with hot solution of sodium carbonate of 1° H. anil dried. 
It now represents pure fibroin, containing only a sui ill 
amount of irremovable ash, and is weighed as such. By 
rinsing, drying, and weighing before tile soap-bath, the 
amount of soricin can also be determined, it being equal to 
tlie loss on further treatment. The method is inapplicable 
i in its present form to in ist black and paste colours. 


[ Wool-Fat. Oleins: K.raminalion of -—. J. Marcusson. 

Alitt. techn. Versuchsuust. zu liirliu, 1901, 21, [•]. 
48—51. 

Two samples examined had specific gravities of 0-9012 
| and 0 9275 lit 15°/4' C. respectively, and gave the linger* 
Salkowski and ldebennauii reactions. The free acid, deter¬ 
mined in the usual way by titration of an ether-alcoholic 
solution, amounted in one ease to 50 per cent., and in the 
other to 40 per cent., expressed as oleic acid. 

In determining the total acids, 3 grins, of the samples 
were heated for three hours in u scaled tuba ut 105° 0. w.th 
25 c.c. of 2 N-potassium hydroxide solution. Tho resulting 
soap solution was treated with calcium chloride, and the 
1 precipitated calcium salts extracted with acetone by llcrbig's 
method (this Journal, 1896, 138). The insoluble iouduo 
was examined for rosin by Moraivski’s test, and in the one 
sample in which it was detected its amjuut (18 per cent.) 
was determined by lloldc and the author's method (this 
I Journal, 1902, 930). The fatty aeiis recovered after sepa¬ 
ration of tho rosin amounted to 41 per cent., and had nil 
iodine value of 46 and the molecular weight of 29S. The 
fatty acids from the other sample (51 per cent.) had an 
iodine value of 42•5 and molecular weight of 299 ; 

| whilst from a sample of known purity 41‘5 per cent, of 
; fatty acids were obtained, with iodine value 35'2, and 
molecular equivalent 276. The values 298 and 299 agree 
well with the molecular weight of 3l)0‘5 found by Ijcw- 
kowitsch. 


<l iron value ” of the titauous chloride solution can then he 
calculated. 

Determination of Azo Compounds .—Dyestuffs soluble in 
■dilute acids can be determined by direct titration, and they 
act as their own indicator, being reduced to colourless 
amino compounds. It is found convenient to dissolve 
O'5 grm. of the dyestuff in 500 c.c. of water, and to acidify 
100 c.o. of this solution with 10 c.c. of concentrated hydro¬ 
chloric acid. This prjeess gave good results with tho 
dyestuffs known as Crystal Searlet, Orange II., and Cotton 
■Scarlet. 

Dyestuffs derived from benzidine, &o., which are pre¬ 
cipitated by mineral acids, are estimated by adding 
excess of titanous chloride solution (e.g., 50 c.c. tor 
01 grm.) to the boiling solution of tho dyestuff, a gontle 
stream of carbon dioxide being passed through the 
solution during the process. The mixture is cooled, anil 
the excess of titanous chloride determined by titration with 
standard iron-alum solution. Bcnzopurpurin 4 B aud 
Brilliant Yellow gave good results in this way, as did uitro 
compounds, including nitrobenzene, picric acid, p-uitrani- 
line, &c. 

Nitroaodimethylaniline can be determined by the direot 
method. 

The author considers it probable that all other dyestuffs, 
which can be reduced to colourless leuoo compounds, tuay 


The uusaponifiable constituents left on evaporation of tho 
acetone exiracts were oily residues, free from ash, and 
giving laebermaun's reaction.—C. A. M. 

Degras; Determining the Specific Gravity of ——. A. 

Giwalowski. Wiener Allgem, G.uher-Zoit., 1903, [2] ; 

Chem.-Zeit., 1903, 27, [45]. Kep. 113. 

The author regards the Simantl method as defective, 
since all the neuiral fats, hydroxyfatty acids, aud any non- 
drying fatty acids from thd alkali- or hme-saponification, 
are groupod together as “ degras fat and because the use 
of petroleum spirit leaves a portion of the hydroxyfatty 
acids in the residue, so that the most important portion, 
the dbgras-former, is left out of the weighiugs. He 
considers tho specific gravity does not givo any indica¬ 
tion of the quality, unless tho following determinations are 
made in addition to the percentage of water und ash : the 
actual density of the sample ; that furnished by the Simauil 
method, with the omission of petroleum spirit; aud 
the density of tbo uiuapouifiable matter. Tne author 
desoribes a method for determining the density with the 
pyknometer, and a practical method of utilising degras, 
based on the increased proportion of the constituents 
insoluble in petroleum spirit (degras former) obtained by 
exposing the leather soaked in degras to the air for eight 
days.—0. S. 
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Sugar Analysie ; Source of Error in Optical -. F. G. 

Wlochmann. Zoits. Vereins deutsch. Zuckorind., 1908, 

[568], 498 —509. 

As ii well known, when basic lead acetate solution is 
added as a clarifier to solutions of raw sugars, a precipitute 
is formed, and the volume occupied by this precipitate 
introduces an error into the value of the polari meter reading. 
Two methods have been proposed for eliminating this error : 

(1) That of Scheibler, in which two separate normal 
weights of the sugar are dissolved in water and made op, j 
in one case, to 100 c.c. and, in the other, to 200 c.c., the | 
same volume of lead acetate solution being added to each 
solution. The true polarisation is then calculated from the 
values for the two solutions. This method, which assumes 
that the volume of the precipitated matter is independent of 
the dilution of the liquid, is found to give discordant 
results, especially when raw colonial sugars are treated. 

(2) Sachs’ method, in which the influence of the precipitate 
is determined by washing it free from sugar, adding it to a 
TOO c.c. flask containing the half-normal weight of pure 
sugar, making the solution up to volume, filtering, and 
taking the polHrimetrio reading. 

The author has made use of both these methods in the 
examination of various sugars, and he finds that the 
volumes of precipitate formed with sugars of different 
origin but giving approximately the same reading in the 
polarlmeter, are widely different. For a number of raw 
cane sugars the volume of precipitate varied from 0-05 to 
0 - 71 c.c., the specific gravities (determined in benzine) 
ranging from 1*65 to 4*38. The most voluminous precipi¬ 
tates are not always obtained with the sugars of lowest 
value. 

The addition of a few drops of acetic acid to the sugar 
solution, after lead acetate, causes a difference in the 
polarisation value in only a few cases, and this difference 
was never greater than ()• 1 division Ventzke. 

The errors introduced into the polarimeter reading by 
different temperatures of working, are much smaller than 
the above, and in ordinary eases are always less than 0*1 
division Ventzke. 

The author suggests: (1) that the magnitude of the 
error introduced by the lend precipitate be determined 
under different circumstances and allowed for, or (2) that 
a reagent be sought which will clarify sugar solutions 
without causing any precipitate and without, of course, 
influencing the polarising power of the sugar.—T. H. F. 

Malt i Determining the Starch-Liquefying Power of -- 

C. J. Limner and 1*. Sollied. Zeits. gee. Brauw., 1903. 

26 , [21], 329—880. 

SlHCB the liquefactive power of malt doe? not always 
harmonise with the diaslatic power, the result being delated 
saccharification, the authors believe that the determination 
of the former quality will afford valuable information on 
the enzymatic properties of the substance, and they there¬ 
fore recommend the following development of the method 
formerly proposed by I.intner (1886). 

To prepare the malt extract, 25 grms. of malt are 
crushed, and digested with 5u0c.c. of water, at the ordinary 
temperature, for six hours, with occasional shaking, the 
extract being then filtered clear, Ten grms. of good potato 
starch are placed in a 100 c.c. flask, which is filled up to 
the mark with water, the mixture well shaken up, and 
divided into 10 portions. Kach portion of the mixture 
is treated with a different amount of the malt extract 
(0*1—1*0 c.c.), having previously been gelatinised by 
beating to 100° C., and allowed to cool to 65° C., and the 
liquids are then maintained at 65° C. for 15 minutes, 
whereupon they arc again heated to 100° C. for 10 minutes 
to arrest enzymatic action. Satisfactory liquefaction of 
the starch is indicated by a gradual clarification of the 
liquid and the formation of a ring of froth, whilst in the 
contrary event the turbidity produced by the air bubbles is 
persistent. 

The liquefying capacity is placed at 100, if 0'1 c.c. of 
an extract of 25 gams. of malt with 500 c.c. of water, 
under the conditions stated, liquefies 10 c.c. of a 10 per 
cent, starch-paste. With 0*2 c.c., the liquefying capacity 
ii then 60, and to on. Normal kilned malts usually 


give the liquefactive value 40—75 on this scale | but 
that a considerable divergence from this normal value 
can be exhibited in malts of normal saccharifying power is 
evidenced by the case of a kilned Bavarian malt which 
gave the values 22 for the liquefactive power and 25 for the 
saccharifying power.—C. S. 

Formaldehyde ; Determination of - ,in Air. G. Romyn 

and J A. Voorthuis. Bull. Soe. Chim., 1903, 29, [I I]. 
540—543. 

Nesslkh’s reagent rapidly absorbs formaldehyde and is 
reduced in the cold according to the equation— 
llglj, 21CI + ClIjO + 8KOII - 
llg + CHO.OIC + 2IIjO + 4KI. 

On adding a solutiou of iodine, the precipitate is redissolved 
with consumption of iodine, and the titration of the residual 
iodine by thiosulphate solution, after acidifying with hydro¬ 
chloric acid, gives the amount of formaldehyde absorbed. 
Since a quantity of Ncsslcr’s reagent made with 271 mgrms. 
of mercuric chloride is capable of absorbing 30*16 mgrms. 
of formaldehyde, it follows that very small volumes of the 
reagent (5 c.c.) and apparatus of small capacity can be used 
for the determination of formaldehyde in air. Kyll’s tubes 
are convenient for the purpose, and only minute traces of 
formaldehyde escape absorption in the first tube. Twenty- 
two litres of air are sufficient for the determination, and 
quantities of formaldehyde as small as 0*02 mgrm. produce 
a distinctly visible reduction.—M. ,1. S. 

Wood; Determination of Cellulose in -, and Valuation 

of Sulphite Wood-Pulp. Klason. Fifth Internal. Congr. of 
Appl. Chem., Berlin. Chem.-Zeit., 1903, 27 , [48], 585. 
U Nor.it the uame of cellulose the author denotes those 
carbohydrates which are not dissolved by heating for 
24 hours at the boiling point of toluene, 108° C., with 
solutions of ealeium or magnesium bisulphite of a certain 
composition. The composition of such solutions should 
correspond with the formula! N/2 CaO(.SU 3 ) 2 + N/6 
or N/2 MgO(SOj) 2 + N/G S0 3 . By such treatment other 
carbohydrates in combination with the cellulose proper, 
eg., hydrocellulose, oxyeellulose, am} pentosans are dis¬ 
solved. Pure cellulose should give perfectly clear solutions 
in concentrated sulphuric acid which should only darken 
very gradually. In many celluloses, such as those from 
birch and beech woods, the author has found an excess of 
0*2— 0*3 per cent, of carbon over that corresponding with 
the formula C 6 11 kiOj. lie does not tegard cellulose as a 
chemical individual, but as a collective compound into 
which both hexose and pentose groups enter. Cellulose is 
best dried for analysis in the desiccator over phosphorus 
pentoxide at 60° C. For the determination of cellulose in 
lignified fibres, Muller’s method by alternate treatments with 
bromine water and ammonia is preferable to Schultze’s 
method. In order to obtain perfectly pure cellulose, 
however, the treatment must last for eight days, and the 
cellulose itself is attacked by the bromine; the author 
estimates a correction of 3 per cent, to allow for this. A 
rapid colorimetric method for the deteimination of cellulose 
is proposed. The procedure is as follows : 22 mgrms. of the 
sample, equivalent to 20 mgrms, of dry fibre, are dissolved 
with agitation in 20 c.c. of concentrated sulphuric acid. A 
colour standard is prepared by making a solution in a 
similar manner ol a fibre, the cellulose content of which baa 
been determined directly. The solution of the sample is 
then adjusted by the addition of alcohol until it is identical 
in colour with the standaid; the percentage of cellulosecan 
then he culcuiatid, and the results are said to be accurate to 
0*1 per cent.—J. F. B. 

XX1Y.—SCIENTIFIC & TECHNICAL NOTES, 

Hydrogen Peroxide; Catalytic Decomposition of —. 

H. Kastle and A. S. Loevenhart. Amer. Chem. J.. 
1303, 29 , [6], 668—588. 

^ that, in many cases at least, the 
inhibition of ibe catalytic deccimposition of hydrogen 
peroxide by ^rioua melals is due to ihe lour at ion ot thin, 
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insoluble, protective ftlmn over the surface of the metal, the 
formation of which ia brought about by the action of the 
inhibitor on the metal. The fact that many inhibitors 
happen to be poisonous does not indicate any analogy 
between the finely-divided metals and the soluble ferments j 
the term “ platinum poisons ” is unwarranted. During the 
decomposition of hydrogen peroxide by various catalysers, 
there ia no evidence of the formation of atomic oxygen. 
It has been found, however, that various catalysers act as 
oxygen carriers in presence of hydrogen peroxide, and all 
substances which break down hydrogen peroxide, with the 
exception of catalase, also act as oxygen carriers and 
vice vers d, and for any given catalyser the oxidation is pro¬ 
portional to the rato of catalytic decomposition. The 
properties of inducing oxidation by hydrogen peroxide and 
of effecting its catalytic decomposition are correlated, and 
both depend on the fact that the catalj tic agent is capable 
of reacting or combining with the hydrogen peroxide to 
form complex unstable holoxide derivatives as intermediate 
products. In preeenco of suitable reducing agents these 
holoxide derivatives may act as oxidising agents, or in the 
absence of reducing agents they may break up into molecu¬ 
lar oxygen, watt r, and the original catalyser, or an oxidation 
product thereof; very often both processes occur simul¬ 
taneously. 

Catalase has a tendency to combine with hydrogen 
peroxide to form a very unstable holoxide derivative, 
which immediately decomposes with evolution of molecular 
oxygen. Catalase may indeed be regarded as a reducing 
substance which under certain conditions can combine with 
atmospheric oxygen to form an oxydase.—J. F. B. 

“ Colloidal" Silver^ Hanriot. Coraptes rend., 1903, 
136 , [24]. 1448-1449. 

Collarool (this Journal, 1903, 437), which the author 
thought analogous to Carey Lea’s colloidal silver, is really 
identical with Paal’s “ colloidal silver prepared by means of 
silver lysalbinate.” The author has prepared colloidal silver 
by Carey Lea’s iqetbod, but could not obtain a substance with 
more than 89 3 per cent, of silver j it also contained iron, 
sulphuric acid, and organic matter. This substance is quite 
diflerent from, and much more unstable than, eollargol. 
As both eollargol and Carey Lea’s substance evolve 
hydrogen when heated in vacuo, they are possibly complex 
hydrogenated derivatives of stiver.—J. T. D. 

Mercuric Iodide; Form assumed by -, on Deposition 

from Solution. D. Gtrner. Comptes rend., 1903, 136 

[22], 1322—1324. ’ 

Mbkcckio iodide, when deposited from its solutions in any 
of a largo number of organic and inorganic solvents, 
whether by evaporation of the solvent or by cooling the 
saturated solution, always assumes the yellow form, though 
the red is the stable form st these low temperatures. The 
solutions were all made at low temperatures, so as to avoid 
the possibility of conversion of the red into the yellow form 
through change of temperature. (Compare this Journal. 
1900, 180.)—J. T. D. 


Crystallisation of Sparingly-toluble Substances. A. de 

Sohulten. Comptes rend., 1903, 136 , [24], 1444 _ 

1446. 

This method consists in forming the compound by double 
decomposition in a hot and extremely dilute solution of the 
reacting substances. For example, 10 grms. of crystallised 
barium chloride are dissolved in 8 litres of water, to which 
* 0 °.o. c ; °* strong hydrochloric acid have been added i this 
liquid is heated on the water-bntb, and 2 litres of water, 
containing 4 grms. of sulphuric acid, are dropped in at the 
rate of one or two drops per minute. There is no immediate 
precipitation, but alter a day, minute crystals of barium 
sulphate begin to form on the bottom of the beaker, and 
increase for about a month, by which time 8—9 grms. can 
be collected. The crystals are small ( 0-5 mm.), but 
perfectly shaped, and slightly denser (4*299) than natural 
heavy-spar. Celestine and anglesite are formed in pre¬ 
cisely the same waj*. The author has also formed artificial 
petals of mouetite, haidiugerite, cewberyito, scheelite, 

Sunutb^J T h D *’* 8 W * U “* ftrS€D,lte “ d phosphate of 


Sulphuric Acidi Esterification of A. Villiers. 

Comptes rend., 1903,136, [24], 1452—145». 

In 1878—-1880 the author measured the extent to which 
esterification occurred in mixtures of alcohol, water, and 
sulphuric acid, and found that this reached a maximum 
and then retrogressed, the retrogression being more rapid 
the higher the temperature, but reaching the same limit at 
44° and at 100 ° C. No retrogression could be measured at 
the ordinary temperature ; but on now opening and testing 
the sealed flasks then prepared, the author finds that 
retrogression to the same limit has occurred, as the 
following table shows :— 


Percentages of Initial Acid neutralised. 


i 

Mixture. 

Maxi¬ 
mum. 

After 

25 Years 

1 

1 After 

After 

at 

Ordinary 

Temp, 

221 Hays 
j at 41° C. 

f ■ 

154 Hours 
at 100°0. 

H,SO* + 0,H t O. 

29 

22“2 

22*2 

22*7 

H,SO» + C,H„0 + ilf,<) 

2<T5 

10*2 

18*7 

18S 

H,SO, + (J a U a O + UljO 

24*2 

10*5 

10*8 

16*0 


With further dilutiou with water, all those rates were 
much lessened, so as to be practically impossible of 
measurement, save for high temperatures.—J. T. D. 


O.ralic Acid; Speed und Nature of the Reaction of Bromine 
upon —. T. W. Richards and W. N. .Stull. Amer. 
Aead. Proc., 1902, 8, [38], 321—337. 

Tub authors confirm the statement of Wurtvt, which was 
denied hy Schrtnbein. that bromiue oxidises free oxalic aoid. 
The reaction is very slow at the ordinary temperature, and 
variation of the concentration of the acid between fairly 
wide limits does not greatly affect the velocity of the 
reaction. The latter is increased by diminishing the 
conceutration of the hydrogen ions, viz., by neutralisa¬ 
tion or by addition ot sodium acetate, but is reduced 
by the addition of strong acids. From the facts 
mentioned, it is probable that the reaction takes place 
between the bromine and the oxalate ions, according to the 
equation, CjO/' + Ilr 2 2 Br' + 2CO s . Hydrobromio 
acid has a retarding influence on the reaction, owing pro¬ 
bably to the formation of the ion Hr',, whereby the active 
mass of the bromine is reduced, this view being supported 
by the fact that hydrobromio acid also greatly reduoes the 
bromine vapour-pressure of bromine water.—A. 8 . 

Glycerol; Reaction of Phosphorus Trichloride on ——. 
P. Carre. Comptes rend., 1903, 136 , [34], I486— 
1458. ' - 

The author’s results differ from those of Lumi&re and 
Perrin (this Journal, 1901, 1232). He finds that phos¬ 
phorus trichloride acts on glycerol as on glycol, giving 
phosphorous esters of glycerol and of monochlorbydrui— ,■ 

2 PClj + 2C 4 1I,(OH)j - 6HC1 + PjO^C,!!,),, 

PCI, 4 C s H,(OH) a - 2HC1 4- OH.P.0,0,11*0, 
both of which substances ate then acted on by the water 
present, giving the compounds P,(0H) 4 0,C I li 6 0H and 
P(OH),O.C,H 4 OHCl, the calcium-derivatives of which the 
author has isolated. This reaction, it should be noted, 
leads to esters containing two molecules of phosphorous acid 
to one of polyhydrtc alcohol, while the direct action of the 
pcid on the alcohol (this Journal, 1902, 05), yields com¬ 
pounds containing 1 molecule of each.—J. T. D. 

Urea ; Occurrence of -, in Plants. M. Bamberger 

and A. Landsiedl. Monatsh. f. Chern., 1903, 24, [3], 
218—219. 

j 

The authors, have found a considerable amount of urea in 
the spore dust of a ripe specimen of Lycoperdon bovista, 
which was separated in colourless crystals from an alcoholio 
extract. Other constituents of urine were not detected, 
nor was chlorine present in more than traces. Other 
specimens of the same fungus were then examined,, in¬ 
cluding one 12 years old, and in each case urea was found,' 
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amounting in one instance to 3 5 per cent. It was also 
detected in several ripe specimens of Lycoperdon gemmatum. 
Since the soil in which the fungus hod grown contained no 
urea, the authors concluded that that substance was a 
normal constituent of the plants.—C. A. M. 

Glucose I Mutarotation of -, as influenced by Acids. 

Bases, and Salts. T. M. Lowry. I’roo. Chem. Soc., 

1908,19, [268], 156. 

Both acids and bases have an accelerating effect on the 
mutarotation of glucose, whilst potassium chloride is 
without influence. If the mutarotation is conditioned by 
the presence in the glucose of an exceedingly minute 
quantity of basic impurity or a somewhat larger amount 
of acid impurity, a retardation should be produced when 
the base or acid is neutralised by adding hydrogen chloride 
or potassium hydroxide respectively. Careful quantitative 
experiments showed that this retardation does not occur, 
and the conclusion is drawn that nlthough the mutarotation 
is accelerated by both acids an I bases, its occurrence is 
independent of the presence of these impurities. Probably 
the water alone is sufficient to condition the change if 
enough impurity be present to render it an electrolyte. 

Nicotine ; Studies on -. C. ICippenberger. Zci's. 

anal. Chem., 1903, 42 , [4 and 5], 232-276. 

Thk work described in this paper is given under the 
following headings:—Hottssiu’s crystals (produced by the 
aelion of iodine on nicotine in ether solution) ; the action 
of iodine on nicotine iu chloroform and ether solutions, 
including theory and experimental work. The latter com¬ 
prises determinations of the iodine introduced into the 
nicotine molecule by substitution of hydrogen. The pre¬ 
paration of various compounds of iodine and nicotine ami 
their properties is also described.--\V. I*. S. 


#Uto Books. 

Thirty-ninth Annual It wort on Alkali, &o., Works. 
By the Chief Inspector (Alkali, &c. Works Regulation 
Acts, 1881 and 1892). Kyre and Spottiswoode. Price 
10 d. 

Subject List of Works on Architecture and 
Buildino Constriction in the Library ok the 
Patent Office. [Pat. Office Library Series, No. 12 j 
Bibliogr. Series, No. 9.] Patent Office, 25, Southampton 
Buildings, Chancery Lane, London, W.C. Darling and 
Sou, Ltd., 34—40, Bacon Street, E. 1903. Price 6d. 

Quantitative Chemical Analysis by Electrolysis, 
Prof. Alexander Classen, Ph.I). Authorised Trans¬ 
lation, Fourth English, from the Fourth German F.dition 
Revised and enlarged tiy Bertram B. Bultwood, Ph.I). 
John Wiley and Sous, New.York, U.S.A. 1908. Price 
|3. Chapman and Hall, Ltd., London. 

8vo volume, containing 295 pages of subject-matter, with 
■98 illustrations, and indexes of authors and subjects. The 
sub-divisions of the text are as follows :—PART I., Sec¬ 
tion I.: 1. Historical. II. Theory of Solution. III. 
Electrolyais. IV. Current-strength, Potential. V. Party- 
day’s Law. VI. Ohm’s Law. VII. Migration of Ions. 
VIII. Conductivity of Solutions. IX. Electrolysis. X. 
Electromotive Force. XL Polarisation. Section II. 
XII. Electro-chemical Analysis. XIII. Determination of 
Electrical Magnitudes. XIV. Source of Current. XV. 
Regulating Current-strength and Potential. XVI. Acces- 
aory Appara’us. XVII. The Analytical Procesa. XVIII. 
Arrangement for Analyais. PART II. I. and II. Quan¬ 
titative Deteru^atiou of Metals, and of Nitric Acid in 
Nitrates. HI. Determination of the Halogens. IV. 
Separation of Metals. V. Separation of the Halogens. 
PART III. I. Applied Examples of Electro-chemical 
Analysis, &c. 


Chocolate and Confectionery Manufacture. By 
Augusts Jacoutot. Maclaren and Sons, 37 and 88, 
Shoe lane, London, E C. 1908. Price 2 lx. 

8vo volume, containing alphabetical index of subjects, 
I. Chocolate and II. Confectionery! and text filling 211 
pages. There are numerous illustrations ‘in the text of 
apparatus and plant employed in these industries. 


Crafir Brport. 

7 .—GENE UAL. 

Commercial Intelligence Committee. 

Bd. of Trade Notice, June 17, 1903. 

A meeting of the lioird of Trade Advisory Committee 
on Commercial Intelligence was held on June 17, at the 
offices of the lioird in Richmond Terrace, Whitehall. 

The principal business had relation to the new Russian 
“ General ” tariff and the proposed new “ General ” tariff 
for Austria-Hungary, and the best means of obtaining the 
views of the commercial community with regard to the 
effect of these tariffs on British trade. A sub-committee 
was appointed to communicate with the principal Chambers 
of Commerce and other bodies ou the subject, and il was 
{ also decided to take the necessary steps to obtain the views 
of tlm commercial community in India and the Colonics 
with tegi rd to tbe-e tariffs. 

i Chemicals and Medicines in Fgyft. 

U.S. Cons. Heps., No. 1,667, June 9, 1903. 

The customs returns for the last few years show that 
| the imports of chemicals into Egypt are rapidly increasing. 
The average total imports for the lust five years amounted 
in value to 182,500 dols., while iu 1901 they rose to 
329 985 dols. Although the annual returns for 1902 are 
not yet published, the monthly returns for the period show 
that there has again been a large increase, especially during 
| (he autumn, owing to the cholera epidemic. The annually 
increasing demand for pateut filters, disinfectants, refri¬ 
gerators, laundry materials, electrical apparatus, photo¬ 
graphic materials, and medicines, gives the prospect of a 
corresponding increase of the chemical trade. The principal 
chemicals imported into Egypt are sulphuric, nitric, hydro¬ 
chloric, and tartaric acids; borax, sal ammoniac, alum, 
sulphates of iron and magnesia, corrosive sublimate, soda 
crystals, caustic soda, carbolic acid, and aniline colours. 
According to the bulletin of the French Chamber of 
Commerce, the following ate the current prices, f.o.b. 
Alexandria, of the principal art clea : Borax, I5(. (73 dols.) 
per ton; sulphate of iron, 61. (29'I9 dols.) per ton; 
bicarbonate of soda, 7/. 6s. (35'52 dols.) per ton; and sal 
ammoniac, 42 1. 10s. (206'82 duls.) per ton, supplied in 
lOo kilos. (220-pound) barrels. Eugland supplies most of 
these product-, as well as ammonium carbonate and 
magnesium sulphate. England’s supplies amount to about 
one-half of the whole import into Egypt. Jn 1899 they 
were 92,800 dok, and in 1901 156,885 dols. France 
supplies most of the sulphuric, nitric, and hydrochloric 
acids. The value of its exports in 1901 was 56,925 dols.— 
nearly double that of 1899 Belgium tends most of the 
sofa crystals, caustic soda, ammonia at 29° (for the 
manufacture of ice), and lead acetate, as well as several 
pharmaceutical and photographic requirement-. Its share 
in the trade in 1901 was 29,915 dols., which also almost 
doubled tn the last two years. Germany’s share in 1901 
was 27,710 dols.; iu 1899 it was 20,405 dols. It has 
practically the monopoly of aniline dyes. Connected with 
the chemical trade proper is that in medicines and pharma- 
ceutical articles. Under this heading, the total imports 
w ] 9 , 01 w ere valued at 146,085 dols., an increase 
of but 25,000 dole, in two year*. Iu 1902 there was a large 
demand for antioholeric medicines and disinfectants, 
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All medicine, &o., should be accompauied with simple 
instructions printed in the language of the country to which 
they aro sent. Directions for articles for use in Egypt 
should he printed in Arabic, French, and English. Should 
any difficulty be experienced in carrying out this advice, 
arrangements should be made with the agent in Egypt 
to supply the printed matter in the language and wording 
best understood by the people here. France exported 
hither medicine* and pharmaceutical articles to the value of 
50,080 dols. iu 1899 and 54,015 dols. in 1901. Englaud’H 
exports for the same years amounted to 23,955 dols. and 
44,325 dols., respectively. Germany suffered a decrease of 
60 per cent, in its trade during the last two years, having 
fallen from 26,015 dels, to 12,059 dols. Austria, its rival 
in many articles, has increased from 9,120 dols. to 17,006 dols. 
Italy, the only other serious competitor, exports about 
12,500 dols. worth of goods to Egypt annually, but with 
little variation. 

Denmark i Trade of-. 

Foreign Office Annual Series, No. 2994. 

The following tabic shows statistics of several of the most 
important articles of consumption manufactured in Denmark 
and controlled by the Slate during 1902, with figures of 
previous years for comparison :— 


Beer. 



Spirits 

Taxed. 

I T n taxed. 


Mar¬ 

garine. 

Year. 

(14*3 under 
proof). 

Amount 
of Spirit 

l»<* unc¬ 

Amou'it 
of Spirit 
being 

Beet 

Sugar. 



over 2} 

under2i 





per Cent. 

pur Cent. 





of Weight. 

of Weight. 




Gal In. 

Galls. 

Galls 

Cwts. 

Cwts. 

is *3 

7, 70,290 

10.021,717 

20.037,457 

5 44,709 

163,128 

1895 

7,018.010 

17,785,' 91 

27,029,779 

887.992 

155,049 

1897 

7,117,019 

20,0u 1,308 

29,930.75.3 

9(56,377 

199,942 

1900 

7,035,949 

21.9(8,157 

32,071,922 

1,009,45 4 

325,309 

1901 

7,339,028 

23,103,438 

32,120,258 

1.155.457 

369,9.31 

1902 

7,50*,9(58 

20,470.005 

33,"03,625 

7/6,460 

.385,234 


Chemical Patents; Wiiat Should be the Protected 
Subject in -. 

Chem.-Zeit., 1903, 27 , [49], 622—623. 

Fifth Internal. Congress of Appl. Chein., Berlin, 1903, 
Sect. II. 

la the discussion on this matter at the International 
Congress of Applied Chemistry, at Berlin, E. Katz called 
attention to the great irregularity existing in the patent 
laws of different countries with reference to chemical 
patents, and advocated the general adoption of the German 
law, under which the process is the protected subject, 
whilst the protection accorded to the product is conditional 
on its having been prepared by the patented process. The 
advantage to inventors consists in the stimulus given to 
discover new processes, whilst securing to the inventor of 
a general process protection for the sub-varieties arising 
therefrom. 

Kloppel objected to the patenting of chemical products 
on the ground that the first inventor frequently employs 
irrational methods of preparation which prevent the 
technical utilisation of the substance produced j and also 
because this system would prevent the manufacture of 
analogues or homologues except by the inventor or 
discoverer of the first member of a series. 

The Congress finally passed a resolution approving, in 
the German patent law, the abolition of protection for the 
PF 1 bluets alone of chemical processes, and the introduction 
of the modification according protection to processes and 
dtreot products of tame; and ut the same time expressed 
a desire that this latter modification should be adopted in 
all countries where patents are granted.—C. S. 

Scientific] Instruments : U.S. (Ststoms Decision. 

Paragraph 638 of the Tariff Act, provides for the 
admission free of duty of scientific and philosophical 
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instruments and apparatus wheu imported for the bomi fide 
use of auy college or institution of learning and not for sale. 
Under this paragraph the Board of General Appraisers 
decided the following articles to be free of duty ;— 

Tintometers and glasses, porous plates, evaporating 
dishes, chloroform and ether. 

Reagent bottles were decided to be subject to duty; 
also mortars, funnels and stopcocks, crucible tongs, straw 
rings, black varnish, glass tubing, and flint-glass bottles. 

—It. W. M. 

VII.—ACIDS, ALKALIS, Etc. 

Aksbnic Manufacture in the West of Enji.and. 

Chem. Trale J., June 20, 1903. 

In his presidential address at. the annual meeting of the 
South-Western Branch of the British Medical Association, 
at Launceston, Dr. W. K. Thompson referred to the manu¬ 
facture of arsenic, which was carried on in the neigh¬ 
bourhood. In 1898, the output of arsenic was over 5,000 
tuns, valued at 67,000/. The bulk of this was manu¬ 
factured in Devon and Cornwall, chiefly on the banks of 
the Tamar. At present the production was very small, 
owing to foreign competition. The work was carried on 
entirely above-ground, iu sheds which were more or less 
open. Certain parts of the process required great care 
in order to prevent injury to the health of the workman. 

Seeing that the fatal dose of arsenic was so small, it 
was astonishing to find that no case of death was known 
due to an overdose of the powder, or from its absorption 
into the system, through the skin, or by inhalation of 
the fumes, such as was to be found in lead and mercurial 
poisoning. The arsenical dust caused the millers and 
packers lo suffer, unless great care was taken, from 
certain affections of the skin. Cough and bronchitis 
were common. Gastric troubles were occasionally met 
with, but nervous disorders were rare. 

Graphite 1’uoduction of the United States 
and Canada in 1902. 

Bd. of Trade J., June 18, 1903. 

According to an advunce abstract of the annual report 
of the Geological Survey upon the production of graphite 
in the United States in 1902, published in the Iron Age 
(New York) of 28th May, the production of crystalline 
graphite in that country during 1902 amounted to 4,176,824 
lbs., valued at 153,147 dols., as compared with 3,967,612 lb., 
valued at 135,914 dole, in 1901. The greater part of the 
product was derived from the mines at Ticonderoga, N.Y., 
although the mines at Chester Springs, Cuoster County, 

| Pa., and at Stockdale, Clay Couuty, Ala., contributed to 
the output. 

The production of amorphous graphite in the United 
States during 1902 was 1,209 short tons (of 2,000 lbs.}, 
valued at 19,764 dols., as compared with 809 short tons, 
valued at 31,8o0 dols. iu 1901. Tne decline in unit value 
was due to the increased proportion of products of lower 
grades. Undertbis head are included the so-called “graphite 
anthracite” of Rhode Island, which is of a structure between 
scaly and granular, and contains, in selectel samples, as 
| much as 52 per cent, carbon, aud the so-called “ Baraga 
graphite ” of Michigan, which in reality is a carbonaceous 
schist. 

The imports of graphite into the United States during 
the year 1902 amounted to 18,201 long tons (of 2,240 lb.) 
valued at 1,168,554 dols. This product was all imported 
in unmanufactured form. 

The manufacture of artificial graphite in the United 
j States has assumed a very prominent position in recent 
years, the production in 1902 amounting to 2,358,828 lb., 
as compared with 2,500,000 lb. in 1901 and 860,750 lb. iu 
1900. The production of b>tli the crystalline and amor¬ 
phous variety has been steadily developed. 

In the game report it is stated that graphite occurs in 
Canada both amorphous and crystalline! the former being 
found chiefly in Nova Ssotia and New Brunswick, as 
graphitic shale or clay, and the latter in Ottawa and 
Argsnteuil counties, Quebec, and in Lanark, Leeds and 
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Frontenac counties, Ontario. The moet important of the 
amorphous deposit! are near 8 t. John’s, New Brunswick, 
althongh others of less note occur in Kings and West¬ 
moreland counties. New Brunswick, and at the Lochaber 
Mine, Nova Scotia. Amorphous deposits have also been 
found in Haliburton and Hastings counties, Ontario, and 
in Renfrew County, Brougham Township, is a very 
extensive deposit of this character, which carries also 
much crystalline graphite. The Ontario Graphite Com¬ 
pany worked this last-named deposit during 1902. The 
value of the output in Ontario during 1902 amounted to 
17,868 dnls. The prodnetion of graphite in Canada during 
1902 amounted to 1,995 shert tons (of 2,000 lb.), valued 
Ot 28,300 dols., as compared with 2,005 short tons, valued 
at 38,780 dols., in 1901. 

Sodium Cabbonatk •, Production or-. 

E. 8olvay. Taper read before International Congress of 
Applied Chemistry, Berlin, June 1903. 

The following table shows the progress cf seda manu¬ 
facture, both by the Leblunc and the Solvay processes, 
since 1850 j also the decrease in average price during that 


period:— 






To 

Amount made per Annum , 

Average 

Price 

Tears. 

Production 
per Annum. 

Leblanc 

Solvay 

per Ton 
in 

Europe. 



Process. 

Process. 


Tour. 

Tons. 

Tons. 

F rmics. 

1850 

160,000 

150,000 

0 

700 P 

1803 

300.000 

300,000 

0 

4 50 P 

1804—1808 

375,000 

874,000 

300 

400 ? 

1809—1873 

450,000 

447,000 

2,000 

280 

1874—1878 

525 0(H) 

495,000 

80,000 

280 

1879—1883 

075,000 

545,000 

180,000 

170 

1884-1888 

SOO.OIK) 

435,U00r 

805,000 

120 

1889—1893 

1,028,000 

390,000 

033,000 

115 

1894-1808 

1,250,000 

1,700,000 

205.000 

9.85,000 

110 

1902 

160,000 

1,010,000 

110 


The first batch made by the Solvay process was sold ir: 
Belgium, in 186.1, at 325 fr. per ton. 


nil.-GLASS, POTTERY, AND ENAMELS. 

Electric Light Bulbs : U.S. Customs Decision. 

June 3, 1908. 

Bulbs for incandescent electric lights were decided by 
the Board of General Appraisers to be dutiable at 45 per 
cent, ad valorem, under paragraph 112 of the Act, as 
“ manufactures of glass not specially provided for,” and 
not at 60 per cent, ad valorem, as “ blown glasswares,” 
under paragraph 100 , as assessed by the Collector at 
Detroit, Michigan.—K. W. M. 


IX.— BUILDING MATERIALS, Etc. 

Brick j Paving-: U.S. Customs Decision. 

June 6, 1208. 

Paving brick made of scoria was decided by the Board 
of General Appraisers to be dutiable at 25 per cent. 
ad valorem, under paragraph 87 of the Act, as “ brick other 
than fire-brick.” The action of the Collector at San Juan, 
Porto Rico, who had assessed duty at 35 per cent. 
ad valorem, under paragraph 97, as “ articles composed of 
mineral substances,” was overruled.—R. W. M. 

Ground Talc : U.S. Customs Decision. 

The Treasury Department has issued instructions to 
disregard a decision of the United States Circuit Court of 
Appeals, wher^jp it was held that ground talc was properly 
dutiable at 20 per cent, ad valorem under section 6 of the 
Tariff Act as a “manufactured atticle unenumerated.” 
Hie Department possesses infoimation that ground talc and 
French chalk are, in fact, synonymous terms in commerce, 


■ and since French cbalk is provided for by name, in para- 
j graph 18, at a duty of 1 cent per pound, ground talo 
is ordered to be assessed at this rate, with the object of 
presenting this view of the question to the courts in a new 
case.—R. W. M. 

X.-METALLURGY. 

Nickel and Platinum Tweezers : U.S. Customs 
Decision. 

June 5, 1903. 

Tweezers and forceps, made of nickel and platinum, were 
decided by the Board of General Appraisers to be free of 
duty as “ apparatus composed of platinum for chemical 
uses,” under paragraph G42 of the Tariff Act. The ground 
was taken that the law did not require that the articles 
should be wholly of platinum, but a manufacture'in chief 
value of that material. Duty had been assessed at 45 per 
cent, ad valorem as a “ manufacture of metal ” under 
paragraph 193.—R. W. M. 

| Gold Production by the Cyanide Process. 

The following are the tabulated results contained in the 
Appendix to Mr. Beilby’s paper before the Internat. 
Congress of Appl. Chem., Berlin, 1903 (see this Journal, 
1903. 706—767), 

Transvaal. 


Or.. 

1891 . 35,000 

’.892. 173,000 

1893 . 330,000 

1894 . 600,000 

1895 . 655,000 

1890 . 770,000 

1897 . 825,000 

1898 . 950,000 

1899 . 900,009 

1900 . 83,000 


52125,000 


1895 . 

United States. 

Oz. 

1896. 


.. 185,700 

1897 . 



1898 . 

1899 . 


.. 245,840 

1900 . 

i 

Neo) Zealand. 

.. 497,280 

l,572^2o 

j — 

Oz. Bullion. 

20s. per Oz. 

Tons treated. 
Approximate. 

1893 

1894 

1895 

1*96 

1897 * 

j 1898 

i 1899 

i 1900 

88,160 

86,728 

68,854 

119,091 

268,076 

422,418 

496,900 

452,524 

28,096 

50,816 

81,078 

68,907 

110,161 

140,806 

165,635 

160,841 

j 

1,947,251 

774,338 ' 


Mexico. 

Oz. 


1896. 


.. o’oai 


1898. 


.. 49.170 


. 48,832 

1800 . 47,986 


170,129 
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India. 


Quantity of 


j Tailings Treated. 

Extracted. 


Tons. 

Stnndnrd Oz. 

1894* 

1.004 

158 

1895 

18,065 

8,177 

1896 

51.582 

5,864 

1897 

j 182.871 

18,798 

1898 

207,718 

80,410 

1899 

288,019 

85.770 

1900 

455,861 

59.414 


1,150,065 

158,127 


* November ami December. 


Australia. 

Oz. 

Eul lion. 

1897 . 


. 208.000 

1898 . 


. 898,074 

1899 . 


. 545,563 

1900 . 


. 683,899 



1.985,530 


XI.—ELECTRO-CHEMISTRY, Etc. 

Klkothical Accumulators ; Manufacturr of-. I 

Draft Rkculations Under thr Factory and 
Workshops Act, 1901. 

Home Office, June 1903. 

In these regulations “ lead process ” means pasting, 
casting, lead burning, or any work involving contact with 
dry sorts of lead Any approval given by the Chief 
Inspector of Factories in pursuance of these Regulations 
shall be gi u eu in writing, and tnay at any time be revoked 
by notice in writing signed by him. 

Duties of Occupier. 

(1) Every room in which casting, pasting, or lead j 
burning is carried on shall contain at least 500 cb. ft. of 
air space for each person employed therein, and in 
computing this air space, no height above 14 ft. shall 
be taken into account. These rooms and that in which 
the plates are formed, shall be capable of through ventil¬ 
ation by means of windows made to open. 

(2) Each of tlie following processes shall bo carried , 
on in such manner and under such conditions as to secure 
effectual separation from one another and from any 
other process:, (a) Manipulation of dry salts of lead; 
(5) pasting; (c) formation, and lead burning necessarily ! 
carried on therewith ; (rf) melting down of old plates. 

Provided that manipulation of dry salts of lead carried j 
on as in regulation 5 (5) need not he separated from 
pasting. { 

(3) The floors of the rooms in which manipulation of j 

dry salts of lead or pasting is carried on shall he of cement j 
or similar impervious material, and shall be kept constantly ■ 
moist while work is being done. Moans shall be provided 
for washing the floors of these rooms with a hose pipe 
daily. | 

(4) Every melting pot shall be covered with a hood j 
and shaft so arranged as to remove the fumes and hot air I 
from the workrooms. Receptacles shall be provided for ! 
holding lead ashes and old plates. 

(5) Manipulation of dry salts of lead in the mixing of 
the paste or other processes, shall not be done except (a) 
m an apparatus so closed, or so arranged with an exhaust 
draught, as to prevent the escape of dust into the work¬ 
room j or (6) at a bench provided with (1) efficient 
exhaust draught and air guide so arranged as to draw 
the dust away from the worker, and (a) a grating on which 
each receptacle of this salt of lead in use at the time shall 
stand. 

(6) The benches at which pasting is done shall be 

covered with Bheet lead or other impervious material, and 
shall have raised edges. I 


(7) No women, young porson, or child shall bo em¬ 
ployed in the manipulation of dry salts of loud or iu pasting. 

( 8 ) (a) A duly qualified medical practitioner (in these 
regulations referred to us the “ Appointed Surgeon ”) who 
may be the Certifying Surgeon, shall be appointed by the 
occupier, such appointment unless held hy the Certifying 
Surgeon to be subject to the approval of the Chief 
Inspector of Factories. (A) Every person employed in a 
load process shall be examined once a month by the 
Appointed Surgeon, who shall have power to suspend from 
employment in anv lead process, (c) No person after 
such suspension shall bo employed in a lead process with* 
out written sanction entered in the Health Register hy 
the Appointed Surgeon. It shall bo sufficient compliance 
with this regulation for a written certificate to be given 
hy the Appointed Surgeon and attached to the Health 
Register, such certificate to be replaced hy a proper entry 
in the Health Register at the Appointed Surgeon’s next 
visit, (<f) A Health Register in a form approved by the 
Chief Inspector of Factories shall bo kept, and shall 
contain a list of all persons employed in lead processes. 
The Appointed Surgeon will enter in the Health Register 
the dates and results of his examination of the persons 
employed and particulars of any directions givon by him. 
He shall on a prescribed form furnish to the Chief Inspector 
of Factories on the 1 st day of January in each year a 
list of the persons suspended hy him during the previous 
year, the cause and duration of such suspension, anil the 
number of examinations made. The Health Register 
shall be produced at any time when required by H.M. 
Inspector of Factories or by the Certifying Surgeon or by 
the Appointed Surgeon. 

(9) Overalls shsll be provided for atl persons employed 
in manipulating dry salts of lead or in pasting. The 
overalls shall be washed or reuewed once every week. 

(10) The occupier shall provide and maintain: (<t) a 

cloakroom in which workers can deposit clothing pnt oft 
during working hours. Separate and suitable arrangements 
shall be made for the storage of the overalls required in 
Regulation 9. ( 6 ) A dining room unless the factory is 

closed during meal hours. 

(11) No person shall be allowed to introduce, keep, 
prepare or partake of any food, drink, or tobacco, in any 
room in which a lead process is carried on. Suitable 
provision shall be made for the deposit of food brought by 
the workers. This regulation shall not apply to any 
sanitary drink provided by the occupier and approved by 
the Appointed Surgeon. 

(12) The occupier shall provide and maintain for the 
use of the persons employed in lead processes a lavatory, 
with soap, nail brushes, towels, and at least one lavatory 
basin for every five such persons. Each such basin shall 
he provided with a waste pipe, or the basins shall be placed 
on a trough fitted with a watte pipe. There shall he a 
constant supply of hot and cold water laid on to each basin. 
Or, in the place of basins the occupier shall provide and 
maintain troughs of enamel or similar smooth impervious 
material, in good repair, of a total length of 2 ft. for 
every five persons employed, fitted with waste pipes, 
and without plugs, with a sufficient supply of warm water 
constantly available. The lavatory shall be kept thoroughly 
cleansed and shall be supplied with a sufficient quantity 
of clean towels once every day. 

(13) Before each meal and before tbe end of the day’s 
work, at least ten minutes, in addition to the regular 
meal times, shall be allowed for washing to each person 
who has been employed in the manipulation of dry salts 
of lead or in pasting. Provided that if the lavatory 
accommodation specially reserved for such persons exceeds 
that reqnired by Regulation 12, the time allowance may 
be proportionately reduced, and that if there be one basin 
or 2 ft. of trough for each such person this regulation shall 
not apply, 

(14) Sufficient bath accommodation shall be provided 
for all persons engaged in the manipulation of dry salts 
of lead or in pasting, with hot and cold water laid on, 
and a sufficient supply of soap and towels. This rule shall 
not apply if, in consideration of the special circumstances 
of any particular case, the Chief Inspector of Factories 
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approves the use of local public baths when conveniently 
near, under the conditions (if any) named in such approval. 

(15) The floors and benches of each workroom shall 
be thoroughly cleansed daily, at a time when no other 
work is being curried on in the room. 

Duties of Person s Employed. 

(10) All persons employed in lead proctsses shall 
preseut themselves at the appointed times ior examination 
by the Appointed Surgeon as provided in Regulation 8. 
No person after suspension shall work in a lead process in 
auy accumulator factory without written sanction entered 
•in the Health Register by the Appointed Surgeon. 

(17) Every person employed in the manipulation of dry 
salts of lead or in pasting shall wear the overalls provided 
under Regulation 9. The overalls, when not being worn, 
and clothing put off during working hours, shall be deposited 
in the places provided under Regulation 10. 

(18) No person shall introduce, keep, prepare, or partake 
of any food, drink (other than any sanitary drink provided 
by the occupier and approved by the Appointed Surgeon), 
or tobacco in any room in which a lead process is carried on. 

(19) No person employed in a lead process shall leave 
the premises or partake of meals without previously and 
caretully cleaning and washing the hands. 

(20) Every person employed in the manipulation of 
dry salts of lead or in pasting shall take a bath at least 
once a week. 

(21) No person shall in any way interfere, without the 
concurrence of the occupier or manager, with the means 
and appliances provided for the removal of the dust or 
fumes, and for the carrying out of these regulations. 


(9) To invoice all white and red lead admixtures, other 
than genuiue, as ‘ reduced white or red lead.’ 

“ Your petitioners, believing the general adoption of the 
above throughout the trade would be beneficial, humbly 
i request the Hoard of Trade to introduce a Bill into Ear 
liament to render it compulsory.” 

All communications on the subject should be addressed 
to the Secretary, London Chamber of Commerce, 10, East- 
cheap, London, E.C. 

XIII. C.—INDIA-RUBBER, Etc. 

Rubber Trade of Brazil. 

U.S. Cons. Rep., No. 1698, June 10, 1903. 

The total shipments of rubber from I’ara from July 1, 
1602, to May 1, 1903, have been 26,040 tons, as against 
26,655 tons during the same period of the preceding season. 
The shortage is due to the troubles in the Acre territory. 
The crop, however, lacks but a few hundred tons of 
equaling that ol’ lust season, which was the largest ever 
known. 

XVI.—SUGAR, STARCH, Etc. 

Sugar-Hurt Cultivation.—European. 

(7..S'. Cons. Ilep., No. 1676, June 19, 1903. 

The following table, regarding European sugar-beet 
cultivation for the season of 1903 as compared with that of 
1902, lias been compiled and published by the International 
Sugar Statistical Association as die result of a general 
inquiry made between the dates of April 29 and May 9 :— 


XII.—FATS, OILS, Etc. 

Cocoa Huttkiunk : U.S. Customs Decision. 

June 15, 190.3. 

A fattv material with a melting point of 87’ to 90' 
Fahrenheit, produced from cocoanut oil by a process which 
-eliminated the softer portion of the oil together with the 
free fatty acid, was decided by the Hoard of General 
Appraisers to lie dutiable at .3) cents per lb. its " cocoa 
bmterine ” under paragraph 282 of the Tariff Act. The 
ground was taken that the article was, in fact, a substitute 
for cocoa butter, and was not “ cocoanut oil ” free of duty, 
under paragraph 626, hut an article manufactured from it. 

—It. W. M. 

XIII. A.—PIGMENTS, PAINTS, Etc. 

The Adulteration ami Marking ok White Leah. 


Country. 


j Area under Suwir- 
! He« t Cultivation. 
5o. <'f (I" Acres.) 

Factories.; 

limit. llias. 


Increase.; 


De¬ 

crease. 



i 


Per 

Per 




Cent. 

Cent 

Germany. 385 

1,018,282 

1,000,! >02 ! 


4*0 

Austria • Hun- ! 215 

757,033 

751,184 

0*8 


tsnry. 


j 



1* ranee. 200 

653,008 

698,343 


5’8 

Russia. ; 877 

1,305,801 1 

1.170.100 


5*5 

Belgium. 1 <i<i 

U2.0H3 j 

120,233 i 

o-o 


Iloiimul. ! 2!) 

99.(187 

70,087 | 

3MI 


Sweden. j 17 

70,007 

50,500 ! 

lU'I 


Don mark. ! 7 

30,324 1 

30,321 


• • 


XVII.—BREWING, WINES, SPIRITS, Etc. 


Cheat. Trade J., June 20, 1903. 

A circular has been issued by the White Lead Corroders' 
Trade Section of the London Chamber of Commerce in 
regard to the desirability of making it compulsory to mark 
all packages, containing white and red lead admixtures, 
other than genuine, with the word “ reduced.” 

The aection has decided to approach the trade generally 
•with a view to obtaining adhesions to a memorial to be 
presented to the l’resident of the Hoard of Tiade. 

This memorial does not bind the trade to carry out the 
practice mentioned therein, but merely indicates that, in the 
general interests of the trade, it should he made compulsory 
that such admixtures should be marked “ reduced.” 

The following is the text of the memorial — 

“ That it having come to the knowledge of your peti¬ 
tioners that the practice of using incorrect terms for the 
marking of packages of white and red lead is prevalent 
4n the trade, and is likely to lead to misrepresentation and 
fraud, we are of opinion that it is desirable— 

(1) To discontinue the use of the term ‘ best ’ as a trade 
description for admixtures of white and red lead, other 
than genuine, on the ground that the same is a false 
and mislqpdiug description within the meaning of the 
Merchandise Marks Act. 

-(2) To brand or stencil all packages, wooden or iron, 
containing white and red lead admixtures, other than 
genuine, with tho word * reduced,’ and 


Spirits ; Use and Export of Duty-Free-, 

in Luxemburg. 

Zeits. Spiritsind., 1903, 20, [24], 258. 

By an order dited April 24, 1903, denatured spirit 
imported into Luxemburg from Germany cannot be exported 
uuder bond. On entry it becomes liable to the transit duty 
of 12u frs. per hectolitre of absolute alcohol. 

The refund of the duty is granted if the official chemist 
certifies that the alcohol content of the spirit by the alcohol¬ 
ometer is not below 80 per cent, by weight or 85 ■ 5’ Tralles, 
ari l that the spirit is completely denatured by the addition 
ot 2"5 litres to every 100 litres of alcohol of a mixture of 
4 parts hy volume of wood spjrit and 1 part of pyridine 
bases to which has been added 50 grms. per litre of oil of 
lavender or rosemary. The complete denaturation of the 
spirit may also be effected by the addition, to every 100 
litres, of 1 • 25 litre of the general denaturing agent together 
with 0*25 litre of crystal violet solution and 2 —20 litres 
of benzene. If analysis shows that denaturation is in¬ 
sufficient the duty will only be refunded after the deficiency 
has been made good at the expense of the owner. Persons, 
who wish to have spirit denatured by tho addition of ether 
or amylacetate for use in the collodion industries, may be 
i authorised to obtain the ether required for the purposes of 
the industry from Germany and to receive exemption from 
duty for the quantity of alcohol to be denatured for the 
purpose.—J. F. B. 
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XIX.—PAPER, PASTEBOARD, Etc. 

Canadian Paper Industry. 

Industrial Canada, May, 1903. 

Through Bd. of Trade J., June 25, 1903. 
Attention is drawn to the abundant natural resources 
of Canada for paper-making; it is stated that in a short 
time the paper mills of Canada will be able to produce 
about 1,300,000 lb. of paper ever)' 24 hours. This total 
will not only include news print, book paper, and ledger, 
bond and writing paper, but the coarser grades of product 
as well, such as wrapping, felt, building and manilla papers. 

During the three-quarters of a century that have elapsed 
since the birth of the paper-making industry in Canada 
mills have sprung up in various sections of the country, 
and there are at the present time about 40 in operation, 
principally in Ontario and (piehoc. The quality of their 
product has of late years exhibited a remarkable improve¬ 
ment. As regards the finer grades of paper, such as book 
paper, cover paper, note paper and the like, the same may 
be said. It is not so long ago since the demand was 
entirely for foreigu-made goods. Indeed, Canadian mills 
made no attempt to capture the market. Now, through 
the energy and perseveraneo of the manufacturers, ex¬ 
cellent paper is turned out, which can well hold its own 
with the imported article. 

Notwithstanding, imports steadily advance. In 1898 a 
value of 1.135,901 dols. was imported ; in 1902, 1,945,780 
dots,, the great bulk comprising papeteries, pads, printing 
paper, und wall paper. 

1’Arh.n Mins in British India. 

Bd. of Trade J., June 18, 1903. 

There are eight paper mills in operation in British 
India—three in the Bombay Presidency, four in Bengal, 
and one at Lucknow. Of those in the Bombay Presidency, 
two are private concerns. The capital invested, so far 
as information is obtainable, amounts to Rs. 73,20,000. 

Most of the white and blue foolscap anti much of the 
blotting paper, notepaper, and envelopes used in the 
Government offices is now obtained from the India mills. 
The total quantity of paper made ill 1902 was nearly 
4^, 000 ,0u0 lb., and its reported value Us. 64,38,319. The 
mills employ 4,865 persons. The capital employed has 
been trebled iu 20 years, since 1883, and tile production 
and number of persons employed have increased about 
six-fold. But in -recent years there has been a depression 
in the paper making industry in Bengal, owing to the 
importation in large quantities of cheap paper made from 
wood pulp, which is of more attractive appearance, if less 
duiahle, than paper made from grass, gunnies, and rags in 
the Bengal mills. 

XX.-FINE CHEMICALS, Etc. 

Ichthyol : U. S. Customs Decision. 

June 10 , 1903. 

The ammonium salt of ichthyol was decided by the 
Board of General Appraisers, to be dutiable at 25 per cent. 
ad oatorem as a “ chemical salt ” under paragraph 3 of the 
Tariff Act, and not free of duty under paragraph 636, 
relating to various oils among which is included ichthyol. 

—It. W. M. 

Salol and Chloral Hydrate : U.S. Customs Decision. 

The United States Circuit Court of Appeals recently 
rendered a decision covering salol and chloral hydrate j 
which is of great importance as affecting other medicinal 
preparations and fine chemicals. These preparations con¬ 
tain no alcohol as a component part, but in their preparation 
alcohol is sometimes used. The Tariff Act, in paragraph 67, j 
assesses a duty of 55 cents per pound on “ medicinal pre¬ 
parations containing alcohol, or in the preparation of which 
alcohol is used.” The United States Circuit Court decided i 
at this paragraph did not apply, because to hold to the 
contrary opinion would result in imposing a different rate j 
or duty upon the same drug, according to whether alcohol I 


was or was not used in its preparation. The higher court 
does not concur in this view, tince Congress has distinctly 
discriminated between drugs or chemical preparations in 
Which alcohol was used, and those in the preparation of 
which it was not used, and holds that this use of alcohol is 
the controlling feature in assessment of duty. When 
alcohol has been used, the medicinal preparation is dutiable 
at 55 cents per pound, under paragraph 67, and when it 
has not been used, ut 25 per cent, ad valorem, under para¬ 
graph 68.— U. W. M. 


fJatrnt list. 

N.H.—In these lists. [A.) means "Application for Patent.” and 
[ 0.8. ]," Complete Specification Accepted.” 

Where a Complete Siicciflcation accompanies an Application.au 
asterisk is affixed. Thu dates given aro (i) in the case of Applica¬ 
tions for Patent-, the dates of application, and (li) in the oase at 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

t omplete Specifications thus advertised as accepted are open to 
inspection at tile Patent Office immediately, and to opposltion- 
within two months oi the said dates. 


L—PLANT. APPARATUS. AND MACHINERY. 

[A.] 13,331. Edgeworth. Method of moving or extract¬ 
ing matter iu solution from liquid. June 15. 

„ 13,379. .lames (Giglio and Zaouche). Agglome¬ 

rating compound for pulverulent matter. Juno 15. 

„ 14,lo5. Loison. Centrifugal separators for dry 

materials of different densities. Juno 24. 

„ 14,195. Abel (Siemens and Ilalskc A.-G.). Sepa¬ 

ration of different liquids from each other, and of 
liquids from bodies suspended or dissolved therein. 
June 25. 

„ 14,242. Apple) ard and Cranfield. Lids or covers 

for crucibles and the like. June 27. 

[C.S.] 15,881 (1902). Tolliurst and Skinner. Roller mill. 
July 1. 

„ 17,566 (1902). McNeil and McNeil, Vacuum 

drying apparatus. July I. 

„ 20,241 (1902). Pryor (Soc. Anon. D’Escuut et 

Meuse). Receptacles for compressed gases or 
liquids to prevent explosion thereof. June 24. 

„ 8602 (1903). Bogoiiivlensky and ICroupovess. 

Distilling apparatus. July 1. 

„ 9570 (1903). Lake (Patterson). Centrifugal 

separators. July 1. 

„ 10,094 (1903). Moller. Apparatus for purifying 

liquids. June 24. 

„ 10,124 (1903). Kkenberg. Concentrating and 

evaporating liquids, June 24. 

II.—FUEL, GAS, AND LIGHT. 

[A.] 13,466. Tohl. Freeing gases from carbon disulphide. 
June 16. 

„ 13,476. Dowson. Gas generators. Jane 16. 

„ 13,482. Hurtridge. Manufacture of artificial fuel. 

June 16. 

„ 13,540. Woods and Ilamond. Incandescent mantles 

for gas lamps. Juno 17. 

„ 13,633. Casse and Diguef. Apparatus for pro¬ 

ducing astereo gas for lighting, heating, and 
power purposes.* June 18. 

„ 13,648. Horn. Retorts for the manufacture of 

gas.* June 18. 

„ 13,661. Smethurst. Apparatus for producing com¬ 

bustible gas. June 18. 
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{A.] 18,667. Matbieion. Application of forced draught 
to fornaces. June 18. 

„ 18,748. Abel (Deutz). Production of heating 

gases free from hydrocarbons, from gas-con¬ 
taining fuel in gas producers.* June 19. 

„ 13,768. Crossley and Rigby. Regulation of gas 

producers. June 20. 

„ 13,764. Crossley and Rigby. Gas producers. 

J uou 20. 

„ 18,918. Hamfeldt and Teach. Blast furnaces.* 

June 22. 

„ 14,014. Cory. Artificial fuel. June 23. 

„ 14,031. Hclouis, Maudaire, and Meyer. See under 

VII. 

„ 14,098. Charles. Agglomeration of combustible 

materials.* Juno 24. 

„ 14,145. Jouques and Letenenr. Powder or liquid 

to improve the combustion of fuel and to abate 
the smoke. June 25. 

„ 14,305. Boult (Seydel). Cupola furnaces.* June 27. 

{C.S.] 14,167 (1902). Crossley and Itigby. Apparatus 
for removing impurities from gases. July 1. 

„ 15,498 (1902). Tonkin and Puplett. Gas pro¬ 

ducers. June 24. 

„ 18,233 (1902). l^eask. Construction of furnaces, 

and the supply and coutrol of air to tho same. 
July 1. 

„ 2283 (1908). Gaze. Illuminating gas. July 1. 

„ 6311 (1903). Glasgow. Water-gas generator. 

June 24. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 13,460. Hansford (Cassella). Manufacture of 
ucetyl diamidosalicylic acid, and of colouring 
matters therefrom. June 16. 

„ 13,808. Newton (Bayer). Production of deriva¬ 

tives of the anthraquinone series. June 20. 

„ 14,113. Imray (Soc. Chetn. Iud. in Basle). Manu¬ 

facture of new mono-azo-dyestuffs.* June 24. 

{C.S.] 19,894 (1902). Imray (Meister, Lucius und 
llrUning). Manufacture of dialkyliinthrachry- 
tone ethers, their uitro- and amido-sulphonic 
acids. July 1. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 13,425. Shilhto (Fischer). Cylinder printing ma¬ 
chines for paper, fabrics, &c.* June 16. 

„ 13,556. Reid. Apparatus for treating spun fibre. 

June 17. I 

„ 13,827. Imray (Meister, Lucius und Brttuing). ; 

Production of white and coloured discharge in 
printed fabrics, and discharges therefor. June 20, 

„ 13,928. Sundorlaud. Production of colour or other 

effects in textile fabrics. June 22. 

„ 14,125. Dargues, Dargues, and Barker (J. W. 

Knowles and Co.). Apparatus for dyeing, 
mordanting, or washing fibrous materials. 
June 25. 

„ 14,132. Leodrura. Scouring, milling, and dyeing 

of fabrics. June 25. i 

„ 14,196. Imray (Meister, Lucius und Brfining). 

Process of printing indigo. June 25. 

14,900. Rovira. Continuous bleachiog apparatus. 

' (Fr^Appl. Nov. 10,1902.)* June 25. 

;[C.S.] 27,993 (1902). Dubrule, jun„ and Dubrule. Wool 
scouring machines. June 24. 

„ 8492 (1903). Clark (Kanu). Treating sheep’s i 

wool and otherceratinic fibre or fabrios. June 24. 


[C.S.J 8167 (1908). Mudge. Manufacture of flax fibre. 
June 24. 

„ 11,820 (1903). Boult (Stone). Depilatories for 

removing hair from skin and hides. July 1. 

VII.—ACIDS, ALKALIS, 8ALTS, Etc. 

[A.J 13,412. Grossmann’s Cyanide Patents Synd. and 
Grossmann. Manufacture of cyanides. June 16. 

„ 13,783. Plummer. Process of obtaining ammonia 

and chlorine from ammonium chloride. June 20. 

„ 14,028. Ashcroft. See under X I. 

„ 14,031. Helouis, Mauclaire, and Moyer. Manufac¬ 

ture of carbides of the alkali and alkaline earth 
metals. Juoo 23. 

„ 14,112. De Wilde. Manufacture of carbon dioxide 

and precipitated calcium sulphate from poor 
phosphates. (Belgian Appl., March 5, 1903).* 
June 24. 

„ 14,194. De Wilde. Manufacture of dicalcium 

phosphates, precipitated calcium sulphate, and 
tho regeneration of the hydrochloric or nitric acid 
used therein.* June 25. 

„ 14,213. Price. Apparatus for the separation of 

oxygen and nitrogen from atmospheric air. 
June 27. 

„ 14,303. Pictet. Apparatus for separating gases 

from their mixtures, especially oxygen and 
nitrogen from atmospheric air. (Fr. Appl., June 
28, 1902.)* June 27. 

„ 14,342. Askeuasy and Mugdan. Production and 

separation of hydrochloric aud sulphuric aoids.* 
Juue 27. 

[C.S.] 6051 (1902). Graham, Apparatus for breaking 
up, mixing, aud condensing gases in acid manu¬ 
facture, especially sulphuric acid. June 24. 

„ 4820 (1903). Cummer. Calcining alumina sul¬ 

phate. June 24. 

„ 11,221 (1903). Lightfoot (Ges. f. Linde’s Eis 

maschinen A.-G.). Process and apparatus fox- 
obtaining nitrogen from liquid air. July 1. 

VIII.—POTTERY, GLASS, AND ENAMELS. 

[A.] 13,354. Cox. Printing of earthenware and the 
like. June 15. 

„ 14,290. Rosenhain. Glass manufacture. June 27. 

[C.S.] 14,849 (1902). Franzek and Weigl. Manufac¬ 
ture of porcelaiu. July 1. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 13,616. Campbell. Manufacture of building blocks, 
&e. June 18. 

•> 13,90.3. Lake (Chem.-Teohn. Fabrik Dr. A. R. W. 

Brand and Co.). Process for colouring natural 
stones. June 22. 

„ 13,916. Lake (Chem.-Tochn. Fabrik Dr. Brand and 

Co.). Process for rendering marble aseptic, 
and for increasing its properties of electrical 
insulation. June 22. 

„ 14,236. Boothby. Renewable lining for crucible 

and melting-pot furnaces. June 27. 

„ 14,366, Wirtz. Obtaining emery and like substances 

from slag. June 27. 

[C.S.] 6132 (1902). Wise (Homan). Treatment of 
materials containing silicates of alumina. 
Juno 24. 

,, 17,618 (1902). Kubitschung. Manufacture of 

artificial asphalt, stone, or the like. June 24. 

„ 3483 (1903). Kritger and Denkelmann. Manufac¬ 

ture of firepooof bricks or material. June 24. 
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[C.S.J 8996 (1803). Maclay. Coatiaaoua burning Port* ! 
land cement kilns, June 24. 

„ 9933 (1903). Geissler. Manufacture of cement. 

June 24. I 

„ 10,206 (1903). IUemino. Fireproof building I 

blooks and slabs. June 24. ' 


X.—METALLURGY. 

[A.] 13,434. Huntington and lleberlein. Treatment of 
gnlpbide ores or compounds preparatory to ■ 
smelting. June 16. { 

„ 13,537. Callmann and 11 irmann. Liquid soldering 

composition.’ June 17. 

„ 13,750. Kington. Depositing gold.’ Juno 20. 

„ 13,762. Moore. Metallic alloy. June 20. 

„ 13,780. Dove and Nicholson. Blast furnaces, steel j 

converters, &o. June 20. 

„ 13,877. Herreshoff. Ore roasting furnaces. (U.S. 

Application, Jan. 15, 1903.)’ June 22. 

„ 14,013. Cory. Treatment of ores. June 23. 

„ 14,251. Elworthy and Swales. Methods of harden¬ 
ing or treating steel. June 27. I 

„ 14,361. Massenez. Manufacture of iron and steel 

from chromic pig-iron, &c. June 27. ! 

[C.8.] 17,322 (1902). Mercer and de Alzugaray. Ap¬ 
paratus for use in the extraction of preoious 
metals from their ores. June 24. 

„ 17,616 (1902). Meuuicke. Treatment of stan¬ 

niferous ores. June 24. 

„ 26,279 (1902). Marks (Delprat). Extraction of 

zinc and other sulphides from their ores. June 24. 

„ 8466 (1903). Huth. Soldering compound for cast- 

iron. July 1. 

„ 9715 (1903). Sorensen. Method of soldering 

aluminium. July 1. 


XL—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 13,931. Fielder and Gerard. Secondary batteries. 
June 22. 

„ 14,021. Brandt. Galvanic batteries.’ June 23. 

„ 14,028.* Ashcroft. Production of metals of the 

alkali group, and alkalies by electrolysis. 
June 23.- 

[C.S.] 813 (1903). Csftnyi and vou Birczsy. Electrical 
batteries. June 24. 

„ 5892 (1903). Staedtefeld. Eleotric insulating ma¬ 

terial. June 24. 

n 10,194 (1903). Carrere. Electric furnaces. June 24. 

XII.— FATTY OILS, FAM, WAXES, AND SOAP. 

[A.] 13,473. Thompson (Gei. zur Verwertung der 
Boleg’scben wasserlbslichen Mincralole uad 
Kohlenwasserstoffe). Processes for producing 
lubricants. June 16. 

„ 13,747. Lewy. Manufacture of a wax-like com¬ 

position. June 19. 

[C.S.] 2202 (1903). Sandberg. M inufacture of an odour¬ 
less tallow*like product. June 24. 

XIII.—PIGMENTS, PAINTS! RESINS, VARNISHES| ! 

INDIA-RUBBER, Kro. 

A.—Pigment!, Paints. I 

[A.] 18,812. Armbruster and Morton. Processes of 
making pigments.* June 20. 

» 13,813. Armbruster and Morton. Composition of i 

matter to be use'd for pigments.* June 20. j 


[A.] 13,837. Wegelin. Manufacture of soot or lamp¬ 
black from tar and other carbonaceous sub¬ 
stances.* Juno 22. 

[C.S.] 11,112 (1903). Armbruster and Morton. Pro¬ 
cesses of making pigmoats. July 1. 

„ 11,113 (1903). Armbruster au 1 Mirtoa. Con- 

positions of mitter to be used for pigntuts. 
July 1. 

* B.—.Resiti». Varnishes .1 

[A.] 13,825. Like (Warjropper). Manufacture of 
linoleum, oil-cloth, &c. June 20. 

[C.S.] 14,169 (I9J2). Peters and Shepherd. Compound 
oil for urn in the manufacture of linoleum, &a. 
June 24. 

„ 19,626 (1902). Fry. Proiuctioi of subitaices 

constituting varuish, or for use in its manufac¬ 
ture. J uly 1. 

C. — India-rubber, jfc. 

[A.] 13,431. Gray. Manufacture of rubber, gutta¬ 
percha, and similar goods. June 16. 

„ 13.729. Foster and Dental Manufacturing Oo. 

“ Dental rubber ” for use in manufacturing 
artificial dentures. June 20. 

„ 14,011. Pensa. Manufacture of a substance 

similar to rubber. June 23. 


XIV.—TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 13,682. Hilbert. Manufacture of glue and gelatin 
from boaos.* June 1J. ? 

[C.S.] 14,122 (1902). Reiehelt, Helbing, and Nienaber. 
Manufacture of leather substitute. July I. 

XVI.—8UGAR, STARCH, GUM, Bro. 

[A.] 14,182. Miller, Uuether, Hjugh, and McNeill. 
Process and apparatus for making sugar.* 
Juue 25. 

[C.S.] 20.851 (1902). Schrader. Process for obtaining 
and utilising the organic acids contained in the 
residuary liquors of molasses. July 1. 

XVII.—BREWING, WINKS, SPIRITS, Kco.] 

[A] 13,760. Djwar. Process of malting. Jane 20. 

„ 14,023. Ramsay. Distillation and purification of 

alcoholic liquids. Juue 24. 

t [C.S.] 1 1,223 (1903). Lapp. Manufacture of beer free 
from alcohol. July 1. | 

XVIII.—FOODS| SANITATION! WATER 
PURIFICATION, & DISINFECTANTS. 

A.-—Foods. 

[A.] 18,469. Bunyan. Food produot (U.S. Application, 
June 19, 1902).* June 16. 

„ 13,623. Stimpson. Cereal and like extracts for 

flavouring purposes. June 18. 

„ 13,994. Thorp. Milk powders. June 23. 

„ 13,995. Edmonds (Galbraith). Treatment of milk, 

cream, and butter. June 23. 

„ 14,006. Alsop. Treatment of flour to purify it and 

increase its nutritive qualities. June 23. 

„ 14,153. Noad. Process for treating flour. June 25. 

B.—Sanitation ; Water Purification. 

[A.] 13,482. Stephens and Ctteekland. Preparation for 
use as a disinfectant and preventive of incrusta¬ 
tion in boilers. Jnne 16. 
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[A.] 18,560. Hewes. Methods for treating settle. 
June 17. 

„ 14,258. Kicben. Process for the purification of 

sewage. June 27. 


[C.S.J 14,789 (1902). Bez. Prevention of incrustation 
and corrosion in steam boilers and the like. 
July 1. 

I 

XIX.—PAPKB, PASTEBOARD. Kto. 

[A.] 13,323. Williams and I’urkin. Production of non 
mfiammubio celluloid. Juue 15. 

[C.S.] 17,434 (1902). Grimslmw. Fireproofing of paper, 
cardboard, Ac. June 24. 

23,174 (1902). Lebnteux. Treated or coated papers. 
June 24. 

XX.—FINE CHEMICALS, ALKALOIDS 
ESSENCES, AND EXTRACTS. 

[A.] 13,889. Howoith (Knoll and Co.). Manufacture 
of certain new cotarnin salts. June 22. 

„ 14,189. Chem. Fubr. Uerdingen Lienan and Co. 

and Naschold. Purification of pinene hydro¬ 
chloride. June 25. 

[C.S.] 14,024 (1902). Evans (Eleclrocheinische Werke, 
G. m. b. H.). Preparation of oxalates from for¬ 
mates. July 1. 

„ 13,340 (1902). Imray (Meistcr, Lucius und 

Binning). Removal of albumin from bacteria! 
and animal autitoxines and toxines. July 1. 

„ 1GC4 (1903). Boehm (Fischer). Manufacture of 
c-c dialkylharbituric acids. June 24. 

„ 2054 (1903). Boehm (Fischer). Preparation of 

c-c-dialky (barbituric acid«. July 1. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 13,350. Burrell. Photographic plates. June 15. 

„ 18,805. Reiner. Rapid photographic plates or 

films. June 20. 

13 , 920 . Gros and Ostwold. Reproducing pictures, 
&c., with the aid of catalysis.* June 22. 

14,073. Nusch (The Franklvn Tarsulet). Prepara- 
” tion of durable collodion emulsions for all colour 
rays of the spectrum, suitable for producing 
negatives for half tone in natural colours.* 

„ 14,074. Nusch (Tie Franklyn Tarsulet). Colour¬ 

ing tiud sensitising emulsions, films, solutions, 
&c„ to be used for the production of photographic 
pictures * June 21. 

[C.S.] 4962 (1903). Frit/.sche. Roll films and processes 
for three-colour photography. June 24. 

7472 (1903). White and White. Photographic 
prints. July 1. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 13,457. Justice (International Smokeless Powder 
and Chemical Co.). Manufacture of smokeless 
powder.* Juue 1C. 

„ 13,531. Wetter (WcstfUlisch-Anhaltischo Spreng- 

stoff-A. G.). Explosives or blasting compositions. 
June 17. 

XX 111.— GENERAL ANALYTICAL CHEMISTRY. 

[C.S.J 10.93G (1903). Kohler. Means for facilitating the 
reading of thermometers, Imrcttt s, and otter 
graduated tubes. July t. 
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Notice*. 


ST. LOUIS EXHIBITION, 1901. 

The invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with the endorsement of the 
Prince of Wales as President, may perhaps be regarded by 
some as an appeal to the patriotism rather thun to the 
business instincts of British manufacturers, but it is to bo 
hoped that on the higher ground indicated it will not be 

'^It'would be most regrettable if other nations made a 
better display than this country, for, as has been pointed out 
by His Royal Highness, conclusions respecting the relative 
industrial importance of various nations will certainly be 
drawn from the respective exhibits, and thus, indirectly, if 
not directly, the manufacturing interests of this country 1 
will suffer unless they are adequately represented at 

St. Louis. , , A . , 

The Commission is seeking to encourage the adoption ot 
the principle of collective exhibits, and is offering important 
advantages to those who co-operate on this basis. The 
chemical industries lend themselves readily to such a 
method of representative illustration, and it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may be secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical manufac¬ 
turers are prepared to support the action now being taken, 

' an d those who have not responded to the appeal should do 
so without loss of time. Full particulars can bo obtained 
from the Secretary of the Liberal Arts Committee at the 
office of the Royal Commission for the St. Louis Exhibition, 
1904, 47, Victoria Street, SAV. 


DEVELOPMENT OE THE ST. LOUIS EXHIBITION. 

In a circular letter addressed to the press by Mr. Geo. 
p Parker, Commissioner in the United Kingdom for the 
St. Louis Exhibition, the following paragraphs occur 
Now that the Royal Commission on the St. Louis Exhibi¬ 
tion is soliciting and receiving formal applications for space 
in the various departments, it may not he amiss to give 
some information about tariff duties, the facilities for 
getting exhibits through the Custom Houses, the rates of 
freight on the railways to and from the coast, the plans 
for the admission of labourers, and some notice ot the 
progress of the work of preparation. 

No duties will be levied upon exhibits except those sold 
for delivery after the close of the exhibition, in which case 
they will pay the regular taxes fixed by law. Goods 
intended for exhibit may he shipped to any port, whence 
they will be transported in bond to the exhibition ground* 
—made bv law a bonded warehouse—m which the goods 
will remain until their removal before March 1, 1905. If 
not sold they will be returned to the country of origin 
through the port of entrance. The Revenue officer,, of 
which there will be more than 500 on the grounds, acting 
with the division of exhibits, will exercise a dose super- 
vision of foreign goods, collect duties upon those sold, 
superintend the packing in the original eases of those 
returned, and supervise reshipment in bonded cars to tne 
proper seaport. Personal supplies for the use of foreign 
commissioners in attendance at the exhibition, samples of 
merchandise for distribution, descriptive advertising matter, 
and the portions of exhibits necessary for the juries of 
award, will be admitted free of duty. . 

For the purpose of facilitating the admission of foreign 
exhibits, the Government of the United States and the 
exhibition have appointed Mr. I. P. Roosa, United States 
Despatch Agent, as their joint official representative. He 
will receive at the Port of New York exhibits consigned to 
him, will carry out the forms laid down by the Government 
and the exhibition, afford whatever assistance may lie in 
his power, and have the exhibits placed in bonded cars for 
through shipment to the exhibition grounds. All this will 


be done, both going and returning, without charge of any 
kind lor the agent’s services. The shipper will thus uvoid 
the usual delay and also the ordinary brokerage and other 
fees. The exhibitor will, of course, pay the actual cost of 
cartage and transfer, which will in general be small. Eor 
the larger consignments inclusive rates from the British 
coast to St. Louis will uo doubt lie arranged. 

The freight rates are simple. Alt communioating 
railways will carry exhibits in bond from the landing port 
to St. Louis at a single full rate, which will entitle the 
exhibitor, after the close of the exhibition, to the free return 
of his goods to the same port. It is scarcely necessary 
to explain that in America, as everywhere else, freight 
rates vary according to the class of goods. The Royal 
Commission will no doubt in due time make public its 
own arrangements for reduced ocean rates, and also 
announce any plans it may form for giving assistance in 
the matter of transportation charges on collective or other 
exhibits. 

In order that foreign exhibitors may not bo hampered by 
the provisions of the contract labour law and regulations, 
the Congress of the United States has passed a speoial Act 
providing for tile admission of foroigu labourers for tho 
purpose of preparing, making, and caring for exhibits. 
When they arrive at any port, the Commissioner, or the 
Collector of Customs, will satisfy himself that such labourers 
are entitled to admission under the Act in question, and 
will issue a certificate to that effect to each one. This 
permit will be valid for three months after the close of the 
exhibition, and must be surrendered upon the return of the 
holder to his own country. Tho law, and the regulations 
under it, have been made very short and simple, in order 
that complications or difficulties may he avoided. 


NKWfSECTION AT SYDNEY, NEW 
SOUTH WALES. 

Tho Council has granted the application of thirty members 
of the Society residing in New South Wales to be allowed 
to form a section, to be called tho Sydney Section of the 
Society. _ 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprint* can 
be tarnished to the author. 


If*t of iHember* Clectefc 

15th JULY 1903. 

Abraham, Herbert, 13, West 89th Street, New York City, 
U.S.A., Chemist. 

Armstrong, K. D., Climax Powder Works, Emporium, Pa., 
U.S.A., Chemist. 

Brown, Frank C., P.O. Box 211, Framingham, Mass.,. 
U.S.A., Foreman. 

Cook, James W., London and Provincial Dye Works, 
Hackney Wick, Fh, Dyer. ■ „ „ 

Grant, Henry C., c/o Grasselli Chemical Co., 63, Wall 
Street, New York City, U.S.A., Manager. 

Gray, G. Oscar, Iron Gate, Va., U.S.A., Chemist. 

Griswold, Geo. G., Globe Plant, A. S. & R. Co., Denver, 
CoL, U.S.A., Assistant Superintendent. ■ 

Haigney, John J., 271,58th Street, Brooklyn, N.Y., U.S.A., 
Manufacturing Chemist. 

Hasting, J. J., c/o Benjamin Morce and Co., 244-2o9, 
Water Street, Brooklyn, N.Y., U.S.A., Chemist. 

Humphrey, John, 17, Bloomsbury Square, Loudon, W.C., 

Johnstone^S. J., 15, Springfield Road, New Southgate, N„ 
Research Chemist. 
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Kessler, R., jun,, Brandt, Susquehanna Co,, Pa., U.S.A., 
Chemical Manager. 

Mooney, Geo. A., 2716, St. Catharine Street, Montreal, 
Canada, Chemical Merchant. 

Nash, A. Douglas, Tiffany Furnaces, Corona, Staten Island, 
N.Y., U.S.A., Glass Manufacturer. 

Oldham, K. W., St. Ixtuis Portland Cement Co., St. Louis, 
Mo., U.S.A., Chemist. 

Pearcy, A. C., 40, St. Hilda's Bond, Stoke Newington, N., 
Director, Explosives Co. 

Shuttleworth, Dr. E. B., 220, Sherbourne Street, Toronto, 
Canada, Professor of ( hemistry. 

Smith, F. M„ 101, Sansome Street, San Francisco, Cal., 
U.S.A.,President (Pacific Const Borax Co.). 

Stevens, T. K. 1!., 30, High Street, Battersea, S.W., Metal¬ 
lurgical Chemist. 

Strayer, 1). \V., 112, Newman Avenue, Bayonne, N.J., 
C.S.A., Chemist. 

Whitebouse, P. I... 44, Victoria Street, West Bromwich, 
Staffordshire, Oil Chemist. 

Changed of Sfotrretfsf. 


When notifying new addresses, members are requested to j 
write them distinctly, and state whether they are temporary 1 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, tho use of the form attached to the application 
helps in the verification of addresses, on which the safe I 
delivery of tho Journal depends. 


Alien, ltd. F., ho New Brighton; 47nt‘, Windsor Avenue, 
Philadelphia, Pn., U.S.A. 

Barr, Geo., I n Providence ; Manchester Mills, Manchester, 
N.ll., U.S.A. 

Cawley, Geo.; eomnumicatious to 23, Victoria Street, 
Westminster, S.W. 

Davis, W. A.; Journals to 8, Queniugton Mansions, 
Rostrevor Road, Fulham, S.W. 

Farrell, Frank, l/o Albert Bridge Hoad; 24, Primrose 
Mansions, Piince of Wales Road, Loudon, S.W. 

Fuller, 11. C., l/o Worcester; 33, North Washington Street, 
Boston, Muss., U.S.A. 

Gttbbett, K. R. ; communications to 64, Vanbrugh Road. 
Blackheath, S.K. 

Gent, Percy W., l/o Summer Avenue ; 7921. Ridge Street, 
Forest Hill, Newark, N.J., U.S.A. 

Koeehl, V., l/o Hudson Street; couimmiicntions to P.O. 
Box 159, New York City, U.S.A.; Journals as before. 

Lawson, Win, l/o Alvarado; e/o Utah Sugar Co., Suit 
Lake City, Utah, U.S.A.; aud retain Journals. 

McKecbnie, 1)„ l/o Preseot; Grange Mount. Cowley Hill, 
St. Helens, Lancashire. 

McMillan, W. G.; Journals to 8, Drewstcad Road, Strcat- 
ham, S.W. 

Nakayama, T., l/o Berlin, N.ll.; c/o Forest Paper Co., 
Yarmouthville, Maine, U.S.A. 

Pakes, Dr. W. C. C , l/o Pretoria ; Box 1080, Johannes¬ 
burg, Transvaal. 

Powell, Legh S., l/o London; St.John’s Cottage, Ililden- 
borough, Tonbridge. 

Ricderer, Dr. 11. S., l/o New York City; Newton, Sussex 
Co., N.J., U.S.A. 

Skoglund, J. V.; Journals to 1000, Essex Street, Law¬ 
rence, Mass., U.S.A. 

Smitber, F. W.. l/o Cole Building; 310|, Union Street, 
Nashville, Tenn., U.S.A. 

Stoddart, C. W., l/o 246 ; 932, Equitable Building, Denver, 
Col., U.S.A. 

Takagi, T., l/o Kobe; Kyoikuhin Seizo Kaisha, Asakusa, 
Shickibendttho, Tokyo, Japan. 

Thurlow,N., l/o Niagara Falls; c/o Port Chester Chetn. 
Co., Port Chester, N.Y., U.S.A. 

Townsend, Chas. E. C., l/o New Cross ; 86, Glenlnce Road, 
Blackheath, S.E. 


Tribe, P. C. M., l/o St. John’s; Rothesay, Datcbet, 
Windsor. 

Van Gilder, H. P.; Journals to 234, Bushkill Street, Easton, 
P.A., U.S..V. 

Willard, (.'has. T., l/o Worcester; 1, State Street, Schenec¬ 
tady, N.Y., U.S.A. 

CHANGE OP ADDRESS REQUIRED. 

Glatz, Jos.; l/o Riverside Chemical Works, Brooklyn, N.Y., 
U.S.A. 

Bush, Baron W. de, of W. J. Bush and Co., Ash Grove, 
Hackney, K. July 24. 


PROCEEDINGS 

OV TIIB 

TWENTY-SECOND ANNUAL 
MEETING. 

BRADFORD. 

W I.DNENIIAY, JlII.Y 13, 1903. 

The Annual General Meeting of the Society was held 
in tile public hall of the Municipal Technical College, 
Bradford, on Wednesday, July 10th 1903, the Presideut, 
Mr. Ivau Levinstein, in the chuir. 

The President said that the Mayor of Bradford, 
Alderman David Wade, J.P., had been good enough to 
come there that day to extend an official welcome to tho 
Society. 

The Mayor said that lie had very great pleasure in 
performing the duty which he lmd been called upon to 
fulfil. lie was sure that the city of Bradford would 
welcome the members of the Society. The chemical 
industries were an important part of the business of this 
country, and involved also the development of technical 
education. He hoped that the Society would he favoured 
with fine weather, so that they might enjoy their outdoor 
engagements. 

The President said it was most kind of the head of am 
important city like Bradford to come personally aud give 
an official welcome to their Society. Bradford had extended 
its hospitality of late years to various bodies of a scientific 
character, lie believed it was about three years ago that 
the British Association was iu that town. Then the Sani¬ 
tary Congress had had its meetings there only the week 
before. Bradford stood iu the front rank of municipalities 
in tho country ; it possessed not only an extensive and very 
line system of waterworks and a number of other excellent 
municipal undertakings, but it had also enjoyed, and was 
still enjoying, notwithstanding the fluctuations of trade, a 
substantial prosperity. Its real prosperity was best illus¬ 
trated by the fact that Bradford had the lowest percentage 
of paupers of any place in Yorkshire, and one of (he 
lowest percentages for the whole of tho kingdom. Then 
Bradford had done a great deal, mid, in fact, had taken a 
leading part in the matter of education. He had almost 
forgotten to mention further that Bradford was ono of the 
first to introduce electric traction. He, again thanked the 
Mayor for his kindness in coming to formally open their 
proceedings. 

The Secretary read the minutes of the last Annual 
Meeting, which were adopted. 

The New Council. 

The President said that only sufficient nominations had 
been received to fill the vacancies, and that consequently 
there was no need to ballot for the new Couucil, the names 
of which the Secretary would read over. 
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The SxokbtjlRT said the new Council would be formed 
a* follows: — 


List of Council (1903—1904). 
President: 

Sir Wm. Ramsay, K.C.ii., D.Sc., LL.D., F.R.S. 


Vice-Presidents : 


Prof. P. Phillips Boilson. 
Prof. Msrston T. Bogert 
E. Carey. 

Dr. John Clark, 
fi. Grant Hooper. 

Iran Levinstein. 


Dr. R. Mosscl. 

W. H. Nichols. 

Dr. F. li. Power, 
i'lnf. H. R. Procter. 
i Dr. Jos. W. Swan, F.R.S. 
Thos. Tyrer. 


Ordinary Members qf Council: 


Dr. Edw. Divers, F.R.8. 

Dr. J. Groasmann. 

H. Hemingway. 

Prof. W. it. E. Hodgkinson, 
Ph.D. 

David Howard. 

Dr. J. Lowkowitsch. 


N. H. Martin. 

Max Mu sprat!. 
ii. E. R. Nowlands. 

Prof. W. J. Pope. F.R.S. 
Frank Scudder. 

Dr. tV. S. Squire. 



Sectional Chairmen and Secretaries. 
Canadian. 


Prot. W. R. Lang. 

| Alfred Burton. 

F. H. Tate. 

Liverpool. 

I Dr. T. Lewis Bailey. 

Walter F. Reid. 

London. 

I xV. ft. Ling. 

J. Carter Boll. 

Manchester. 

| J. Hubner. 

Dr. J. T. Dunn. 

Newcastle. 

| F. C. Garrett. 

Dr. V. Coblentz. 

New Yore. 

1 Dr. U. Schweitzer. 

J. T. Wood. 

Nottinoii * M. 

| S. It. Trot inn n. 

T. L. Patterson. 

Scottish. 

| Dr. Thos. Gray. 

Jas. E. Bedford. 

Yorkshire. 

| Thos. Fairley. 


Honorary Treasurer: 

Samuol Hull, East London Soapworks, Bow, E. 
. Honorary Foreign Secretary: 

Dr. Ludwig Mond, F.R.S. 


Thb Nkw I’kksiI)!!NT. 

The : President said he had great pleasure in announcing | 
that Sir William Ramsay, K.C.B., F.R.S., had been unani¬ 
mously elected the President o£ the Society. The task of j 
introducing Sir William was a very easy one. His name , 
was famous in every part of the world where chemistry and 
physics were taught, and his contributions to science were j 
too numerous to mention. It was not long ago that Sir 
William was selected as one of a distinguished few men of 
letters and science on whom the King had conferred titular 
distinction. He had lately been invited by the German 
Emperor to demonstrate some of his marvellous discoveries 
which marked an epoch in chemistry. He hoped Sir William 
Ramsay would be spared for many, many years, and that his 
brilliant career might be continued with advantage to the 
present generation and to posterity. 

Sir William Ramsay thanked the President for the very 
kind words he had said. His connection with technical 
■chemistry was very small, but perhaps on that accouut he 
might be able to take the position of the outsider who saw 
most of the game. At any rate his chief business had 
been with education, and there was no doubt that the best 
forms of education and the study of technical chemistry 
were closely associated. He came as one of the successors 
°* a very illustrious line of Presidents, and he would 
endeavour to hand down the tradition of that presidential 
cbiur unimpaired. 

liiii General Secretary read the Report of the Council. 


Report of tiik Council. 

The number of members on the register is now 3,950, as 
compared with 3,794 at the last annual meeting. During 
the year 380 new members have been elected, as oompared 
with 340 last year; and the losses have been 924, as 
against 181. 

There have been 44 deaths, as compared with 29 last year, 
viz.:—Sir F. A. Abel, Dr. C. M. Aik man, F. linden Renger, 
G. Ilischof, Geo. Booth, A.Crosbie, W. A. Curry, Kirkman 
Finlay, Major L. Flower, Wm. Foulis, G. T. France, llobt. 
Free, H. B. Fulton, Dr. J. H. Gladstone, llobt. Hasi-nelever, 
Z. J. I leys, Quintin Hogg, Prof. J. J. Hummel, llobt. 
Jackson, Dr. T. A. Lawson, J. (}. Little, Jas. Mac tear, 
T. Tremills Martin, .Tas. Mason, Paul Mellors, Kdw. Milner, 
Dr. Henry Morton, Jno. Moss, Kdw. Ostlere, Andrew Pears, 
juu., Jos. lteddrop, W. A. Richards, E. W. T. Richmond, 
llobt. Ritchie, Jno. Robbins, G. II. Robertson, Dr. Kdw. 
Schuuck. W. Cross Sellar, W. Harry Stangor, Jas. .Steven¬ 
son, C. M. Stillwell, G. W. H. Taylor, Thos. Ward, and 
Alf. Wertheimer. 

Tho yearly volume of the Journal for 1902 numbered 
1,570 pages, equal to G5‘5 pages per issue, or, for com¬ 
parison with the table in the lust report, 131 pages per 
month, as against 107 in 1901. 

During the past session 81 original papers, together with 
discussions, have appeared in the Journal, us compared with 
110 in the previous session. 

The attention of the Council has been drawn to the 
necessity for the adoption of a uniformly concise method of 
expression in the papers submitted, owing to the increasing 
difficulty of keeping the Journal witlii* desired dimen¬ 
sions. The abstracts of Journal and Patent Literature are 
indispensable, and the space available for papers is therefore 
limited. In future Chairmen’s addresses will not bo pub¬ 
lished as a matter of course, but will be treated like all 
other communications brought before the Society. 

The Honorary Treasurer will submit his financial state¬ 
ment, which appeared in the issue of the Journal for Juno 
30tli last. 

In October last a communication was received from the 
Home Secretary, stating that His Majesty the King was 
pleased to receive graciously the resolution adopted at tho 
Annual General Meeting at Liverpool. 

In response to an appeal for funds from the National 
Physical Laboratory tho Council has made a grant of 
300/., in three animal instalments of 100/., from the funds of 
the Society, to assist the Laboratory in carrying on its work. 
Mr. R. Forbes Carpenter has been elected to succeed 
Mr. Geo. Beilby on the board of management. 

A committee lias been appointed to consider the question 
of improved means of transport of goods and raw materials 
in Great Britain, and to draft a series of questions to 
manufacturers. A circular has been issued and the replies 
are being collated with a view to taking public action. 

The Finance Act of June, 1902, seciion 8, gave rise to a 
hope that it was the intention of II. M. Government to frame 
certain regulations for the use of alcohol free of duty for 
manufacturing purposes. The subject was considered of 
such importance that a joiut committee of this Society and 
tho Chemical Section of the London Chaiuber of Commerce 
was appointed to deal with the matter, and a series of 
questions were issued with the object of eliciting facts and 
statistics on the advantage to British trade likely to bo 
derived from modified regulations. A letter whs addressed 
to the Board of Inland Revenue in order to ascertain 
whether the proposed regulations would be of a general or 
specific character. To this letter a reply was received 
which appeared to indicate that no general regulations 
would be framed. The joint committee then issued a 
circular in which the opinion was expressed, (1) that the 
inability of chemical manufacturers to use alcohol free of 
duty seriously hampered the industries of the conutry ; (2) 
that the Customs Consolidation Act, 1876, Appendix F, 
recognised that injustice might be done to the Revenue by 
the importation of substances in the manufacture of which 
alcohol had been used, although not remaining as such in 
the finished products, or capable of being reproduced there¬ 
from ; (3) that the industries of this country were diverted 
from their natural chaunel and tho trado in chemicals with 
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our colonies seriously threatened by countries able to 
work under more favourable fiscal conditions, and that 
Steps should be taken to amend the regulations for the 
use of alcohol for manufacturing purposes; (4) that the 
Government were unlikely to consent to an inclusion in the 
Customs tariff of the substances referred to in the Customs 
Consolidation Act, 1876, for this would not only injure 
those industries which the Government appeared to desire 
to benefit, but would also destroy much of the home trade 
with the colonies. The replies to the circular made it 
evident that the duty on alcohol crippled industry, ham¬ 
pered research, and retarded progress. Alcohol should be 
duty-free to the manufacturer; he should be able to use it 
in a pure state, with permission to recover it. In short, 
free and cheap alcohol is absolutely necessary for indus¬ 
trial purposes. The following resolution, formulated by 
the Manchester Chamber of Commerce, was adopted at 
a meeting of the Assoeiated Chambers of Commerce held 
on March 6th, Lord Avebury in the chair ; — “ That 
the provision of section 8 of the Finance Act, 1902, 
requiring the payment of duty on imported pure spirit 
for manufacturing purposes, at a rate equivalent to the 
difference between the (lustoms and Excise duty on spirit, 
adds about 50 per cent, to the original value of such spirit, 
and this addition [daces Hritish manufacturers who use it 
in a position of serious disadvantage in relation to their 
continents! competitors, who are able to purchase it entirely 
duty free, and that representations be made to the proper 
Government department with a view to the removal of this 
disadvantage.” 

In co-operation with the Royol Society and the Chemical 
Society this Society undertook the organisation of a repre¬ 
sentation of Hritish Chemists at the fifth International 
Congress of Applied Chemistry recently held at Berlin. The 
President and about fifty members of the Society attended. 
In response to a notice published in the Tayehtatt , a 
meeting of English members of the Congress was held on 
.Tune 3rd, and was attended by 38 representatives of the 
following Societies; — Society of Chemical Industry, 
Chemical Society, Institute of Chemistry, Royal Society of 
Edinburgh, University of Glasgow, Society of Dyers and 
Colourists, Federated Institute of Brewing, and British 
Pharmaceutical Conference Mr. Ivan Levinstein was 
elected chairman, and was unanimously deputed to invite 
the International Congress of Applied Chemistry to meet 
in London in 1906, the invitation to be given on behalf 
of the Society of Chemical Industry and other societies 
interested. At the elosu of the proceedings of the Congress 
this was done. Invitations to visit Rome, however, had 
been received on two previous occasions, and on the propo¬ 
sition being put to the vote, Rome was selected by a narrow 
majority. 

In May, the Council acceded to the application of 30 
members, residing in New South Wales, to form a Sydney 
Section ” of the Society. 

The Chairman and Vice-Chairmen of the Canadian 
Section have been nominated to represent the Society at the 
Congress of Chambers of Commerce of the Empire to bo 
held at Montreal on Aug. 17 next. 

The Council feels it a subject for congratulation that the 
Patent Bill, referred to in the lust report, has been passed 
into law. The efforts of the Chambers of Commerce, 
supported by the Society, to provide for the effective and 
bona fide working in tiiis country of English patents held 
by foreigners have been successful, and the new Patent 
Act, which is retrospective in its action so far as clause 2 
is concerned, is now in operation. The obligations on the 
part of foreign patentees to either work their patents in this 
country, or grant licenses to others, are clearly defined in 
the new Act, and the rules of procedure are clear and 
definite. 

For some time past tho Council has been of opinion that 
the position of the Society would justify the grant of a 
Charter of Incorporation, and that such recognition would 
add to the dignity of the Society, besides giving it a legal 
status. Accordingly a committee was appointed to take 
preliminary steps in the matter, and assurances of so 
encouraging a character have been received that the Council 
proposes to ask the members of the Society to authorise 
the presentation of a petition to the Privy Council. 


The Committee appointed by the New York Section to 
make arrangements tor the meeting in 1904, to which 
reference was made in the last report, has requested Prof. 
Edward Hart, of Lafayette College, Easton, Pa., to submit 
to the met,hers a tentative programme lor the New York 
meeting. 

The Pkksikbnt drew attention to the reference in the 
report to the grant to the National Physical Laboratory .which 
he said was on similar lines to the Fhysikalische Keichs- 
anstalt in Berlin, which hud done so much useful work for 
the trade and industry of Germany. It had long been felt 
that a similar institution ought to be established in this 
country, and the Government having at last .been prevailed 
upon to take the matter up, the National Physical Labora¬ 
tory was opened lust year. But whereas the German 
Government gave 200,000/. towards the building of the 
Berlin laboratory and an annual subsidy of 17,000/., the 
British Government only contributed 13,000/., and a subsidy 
of 5,000/. a year for live years. In those circumstances 
voluntary assistance was absolutely necessary, and when an 
appeal was made for contributions tho Council drew upon 
the Society’s funds to the extent of 30o/. 

Mr. CiimsToi'iinn Rawson moved the adoption of the 
Report, which he thought wus an exceedingly satisfactory 
one. 

Mr. Thokc Whitaker seconded the motion, which was 
agreed to. 

Thk Tueasuheu's Kki'okt. 

Mr. Samuel Hall, Honorary Treasurer to the Society, 
read his Auuual Statement for 1903 (this Journal, June 30, 
pp. 728—729). He said that, as intimated last year, there 
was one great difference between these accounts and the 20 
previous ones. Their 21st year bad been rendered memor¬ 
able by the Journal being published twice monthly, and by 
the insertion of abstracts of French and American patents up 
to date. These improvements were entirely due to the 
initiative of the President, Mr. Levinstein, and to his energy 
in carrying them out. There was hardly a country to which 
the Journal was not sent, and in it the members had tho 
world’s best journal of the chemical industries. The basts 
of the Council’s new arrangement with the publishers was 
that the Society paid them a subsidy and gave them the 
right to take all receipts from advertisements. From this 
cause the receipts appeared in the accounts some 400/. 
less than in 1901. On the other hand, printing and pub¬ 
lishing was considerably less. 

Life members, having paid their composition fees, were 
of course, exempt from ordinary subscriptions. Entrance 
and composition fees amounting to 422/. were accordingly 
not reckoned as part of the annual income, as. very properly, 
they were always invested ; and they had been abio to add 
to these fees during the year sufficient savings to enable 
them to invest 977/. in Great Western 5 per cent. Preference 
Stock, and during this present year (1903) to invest 800/. 
in Midland 2j Guaranteed Preference Stock. 

There had naturally been an increase in the editorial 
expenses; these amounted to 261/. in excess of 1901 ; also 
100/. for an assistant in the office. Sectional expenses and 
sundry printing were both less, while other items remained 
much the same. 

The net result of the year 1902 was a balance to the 
good of 458/. 3*. 5</., notwithstanding a donation of 100/. 
to the National Physical Laboratory, which would continue 
for two years more, and a payment of 258/. on account of 
the Decennial Index, 1905. Together these items amounted 
to 816/. 3s. 5 cl. 

In his remards last year he had said, "it is difficult to 
forecast the exact hearing of the expenses under the new 
arrangement, hut I believe we shall still have a substantial 
balance at the end of the year.” That had been fulfilled. 
He could not, however, conceal from himself or from them 
that advertisements had not increased, as both the Council 
and the publishers hoped. They had a good agreetmAt 
with the publishers, hut it might in fairness require some 
modification. The advertisements had hardly been dealt 
with as well as they might have been. They should be a 
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good medium for bringing, on the one hand, to the notice 
of members and readers, materials, plant. See. —things that 
must be constantly wanted in works; and, on the other hand, 
for those who bad things to sell, to bring their goods to the 
notice of ntera. The circulation was at least 4,500 fort¬ 
nightly, and any who could see their way to advertising in 
the Journal would be helping at the same time the general 
arrangement. 

The PnusiDENT said he thought both the Report and 
the Balance Sheet were satisfactory as they were increasing 
their funds and also their membership. 

.Mr. C. Wiohtman moved a cordial vote of thanks to the 
Treasurer. They must congratulate themselves as a 
Society upon the fact that they had such a gentleman to All 
the position of Treasurer. He had had the honour of 
knowing Mr. Hall’s predecessor in that position for many 
years, and he could say nothing more in praise of the 
Treasurer than that he had proved himself a most worthy 
successor of Mr. Rider Cook. 

Mr. F. W. Richabdson, City Analyst of Bradford, 
seconded the motion, and it was agreed to. 

Mr. Hali,, In replying to the vote of thanks, said it was 
a great pleasure to him that his services were appreciated, 
and all be could say was that what he had done had been 
for the sake of the Society. He had very great faith 
in it, not only because it diffused useful information 
amongst its members, but also because wherever its 
Journal aud its influence went it propagated those liberal 
ideas for wliieh he had worked all his life, and he thought 
that this general recognition of a common aim was of 
valuable import, as it meant not only the amelioration of 
trade jealousies, but also to some extent, of international 
differences. 

PRESIDENT'S ADDRESS. 


RECENT LEGISLATION AND OTHER MATTERS 

AFFECTING OUR TRADES AND INDUSTRIES. 

Since our last annual meeting several events have taken 
place likely to affect in a greater or less degree the future 
development of our industries. Amongst these may be 
cited the passing of the Education Act, the enactment of 
the Patent Bill, the elause of the Finance Act dealing with 
duty-free alcohol, and we now bear of a contemplated 
increase in foreign tariffs. 1 propose in my address briefly 
to discuss these topics and their bearing on our trade and 
commerce. 

• Eiucvtiox. 

I am addressing an audience chiefly consisting of scientific 
and professional men. 1 need not, therefore, labour the 
point that superior education will substantially assist us in 
the progress of our manufactures. This question has been 
so fully thrashed out during the last 20 years that little 
can be added with regard to it. Indeed, in my opinion, a 
too exclusive importance has been attached to this special 
factor in industrial progress when comparing other nations 
with our own. My friend Professor Dewar, for example— 
and he does not by any means stand alone in such assertions 
—stated, in the admirable address delivered in September 
last year in Belfast, that tho present industrial position in 
Germany is entirely duo to superior education. Now 
education is one of the causes of German industrial progress, 
I agree. There are, however, others which the Professor 
omitted to record, and to some of which I referred in my 
address of last year. I maintain that America and Germany 
would not have obtained their eminent industrial position 
but for thoir fiscal jioHoy. Their prosperity could not have 
been created without the high tariffs which they have put 
up against our traders, or without other legislative measures 
which have benefited their trading community to a high 
degree. In the case of Germany, industrial progress lias 
been helped, in addition to high tariffs, not only by the 
■djatffage* of superior education, but by the unification of 
the various German States after the Franco-German war, 
tmeh gave an internal free trade to the German nation, 
the population of whioh is to-day almost half as large again 
'*• that of the United Kingdom. The nationalisation and 
extension of her railways a&dwnals, and othe^ factors to 


which I referred last year, have ngAin been contributory to 
her phenomenal progress. 

In. the case of America, she is self-contained, and in 
addition to her groat natural resources she has internal free 
trade with a population of about 80 millions, and against 
outside invasion she has protocted her manufactures by 
high tariffs. With regard to technical education, I do not 
believe thut we are in any way behind her, except, perhaps, 
ill metallurgy and mining. Personal investigation has con¬ 
vinced me that in the teaching and in the knowledge of some 
branches of science, especially of chemistry, same of our 
university colleges and gome of our best technical schools 
compare very favourably with the best iustitutious of a 
similar character in America. That she is making strenuous 
efforts to improve her educational apparatus, and that the 
American nation is getting more and more convinced of 
the money value of scientific training, there is no doubt. 
Opinion is, however, just as with us, unfortunately divided 
as to whether the future technologist or commercial man 
should specialise at an early age, or whether be should 
begin bis special studies at an age that will allow previously 
that thorough systematic training in general subjects and 
broad cultivation of the mind which in my view constitute 
the principal advantage of German education. 

The industrial progress of a nation cannot depend alone 
on technical education. It must largely depend on other 
factors, such as the character of the peoplo and the condi¬ 
tions under which they live and carry on their work j the 
natural resources of the country, its climatic conditions, and 
geographical position ; and not the least, 1 maintain, on 
wise and sensible legislation. If this were not true, how 
could it come about that Austria, for example, in spite of 
her excellent schools and universities, her high standard of 
general education, which compares favourably with that, 
of Germany, fails comparatively in the expansion of her 
internal and external trade '< Why is Belgium, with n 
comparatively inferior standard of education, probably the 
foremost nation in Europe, as regards industry, in propor¬ 
tion to her population 'i Education is, however, a great 
factor in industrial progress aud I want now to go into 
more details on this point. 

The Education Act of 1902. 

After a severe struggle, in which tho question of educa¬ 
tion pure and simple was treated more or less as a side 
issue, the Education Bill has at last become law. That 
this Bill will be of value in the improvement of primary 
education is generally admitted, but under present condi¬ 
tions it is doubtful whether it will, in the immeditate 
future, advance secondary education, in which we so 
lamentably fail in this country. Iu the first instance the 
number of men appointed on the various education com¬ 
mittees by county and borough councils, representing 
secondary education, is exceedingly small, and with a 
largely preponderating majority of representatives of 
primary education, less attention is likely to be paid to 
secondary education for some time to come. There is, 
however, another reason which may stand in the way of 
progress. 

Secondary education, if wo really mean to raise it to 
something like the German standard, will be very costly. 
Now the expenditure on primary education, under the 
new Bill, is bound by the provisions of this Act to absorb 
such large sums of (he ratepayers’ money that it Is only 
natural that (taking into account their constitution) the 
education committees will be very reluctant to incur the 
additional expenditure required to make secondary educa¬ 
tion efficient. It is quite true that the Bill empowers 
education committees to raise all funds for secondary 
education from the rates ; but it does not oblige them to 
spend a penny. It is only reasonable to expect that the 
majority of the committees which are elected by the rate¬ 
payers will have to exercise very great discretion in order 
not to forfeit the goodwill of their electors, and the 
majority of the ratepayers scarcely appreciate the great 
valne and importance of secondary education. 

The failure to carry out, without delay, a scheme for im¬ 
proving the higher education of the people in an efficient 
manner will largely take away the intended benefit of the Aet. 
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Without improved secondary education the work of our 
technical schools and university colleges will be kept at a 
standstill. To erect magnificent technical schools and to 
found universities is putting the cart before the horse, unless 
we have a sufficient number of boys ready prepared to take 
real advantage of their teaching. Everybody knows that 
at present this is not the case. What appears to be imme¬ 
diately required is the equipment, in all imnortant centres, 
of first-rate secondary schools of the German "Heal- 
gymnasium ” type. In some eases existing school 
buildings might be adapted to the purpose, in other cases 
the erection of new buildings might be found necessary. 
Schools ought to be built in the least expensive style, 
without ornamental architecture, without costly labora¬ 
tories, but staffed with the very best and most able 
teachers—men who have graduated with distinction at our 
universities. The remuneration of these men must natu¬ 
rally be high ; but the school fees must be low, in order to 
give proper chances to able youths of moderate means. 
The leaving certificate of such a secondary school ought, 
as in Germany, to give tho right of entrance without any 
further examination to our best technical schools and 
universities. If we carry out these, or similar proposals, 
then we shall be able simultaneously to raise to outsiders 
the standard of the present entrance examination of these 
institutions, liemember that we do not want to crowd our 
professions with incompetent men, of whom we have already 
far too many, but to select as far as possible the most able 
of our people and to give to them the very highest 
training. Our present system tends to pauperise the pro¬ 
fession by turning out a large number of men inadequately 
prepared for their work and proportionately ill-paid. A 
stiff entrance examination will help to sift out capable 
and industrious youths from the ranks of indolence and 
mediocrity. The chemist or engineer, trained in this 
manner, will in the future occupy a higher social position 
than at present. Increased efficiency will not only raise 
the standing of chemists and engineers, hut will undoubtedly 
also tend to raise their pecuniary remuneration. 

Since this address was written Lord ltosebery has 
announced that a wealthy firm lias promised to provide a 
very large sum of money for the erection of a “London 
Charlottenhurg." Mr. Ilaldanc, K.C., M.l’., who is repre¬ 
sented as the initiator of the scheme, declares that this 
school is to be ouly a pioneer, and that at least five more 
institutions of the Charlottenhurg type should be founded in 
Great Britain. Now such munificence on the part of private 
firms cannot be too highly appreciated, and Mr. Haldane’s 
enthusiasm deserves every respect, lint I must seriously 
question Mr. Haldane’s opinion that the erection of five or 
six Chariotteuburg schools would very much improve our 
position as far as technical education is concerned. In my 
opinion his scheme is premature. I would ask Mr. Haldane, 
“ From whence are suitably prepared students to come to 
take reul advantage of the teaching provided in these future 
Charlottenhurg schools ? ” The difficulty, let us remember, 
has hitherto not heeu to find funds for tho erection of 
new technical high schools. 

Those who have devoted a large part of their life to this 
question know full well that the already existing schools 
are starved, and will be for a generation to come, for want 
of properly prepared students. 

We have in this country ‘20 universities and university 
colleges in which technological subjects are taught, and 
about 70 technical colleges and schools. The total number 
of day students, according to latest information, aged 
15 years and upwards, taking complete day technological 
courses in these DO British educational institutions is 3,873, 
or an-average of 43 students for each institution. Of these 
3,878 not 10 per cent., I am convinced, could pass the 
entrance examination of Charlottenhurg. On the other 
hand, at nine technical high schools in Germany, in the year 
1902, there were 15,442 day students, entering at the age of 
18 years and upwards, of whom 12,422 have passed the 
extremely difficult matriculation examination of tbeir 
secondary schools (Gymnasium or Ober-realschule). The 
average number of students for each German Technical 
High School is thus 1,718, compared with 48 in this oountry. 
Do these figures point to a scarcity of schools, or do they 
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point to the want of a sufficient number of properly equipped 
students, ready to take advantage of them ? 

Consider the case of the new Municipal School in 
Manchester, “ the Manchester Charlottenhurg.” This mag¬ 
nificent school, excellently equipped (as I have emphasised 
before) for scientific research work in several branches of 
technology, hns 200 day students. Of these perhaps less 
than 20 are adequately prepared and possess sufficient 
general knowledge to take full advantage of the splendid 
opportunity that this school provides. Of the whole 200 
students I doubt if 10 could pass the entrance examination 
of the Technical High School at Charlottenhurg. 

The clamour for technical education as generally under¬ 
stood appears to me in many respects unjustified, or at 
least misleading. 

What we really want is a large number of mou who 
have enjoyed the highest scientific training. To attain 
this end, the first condition is not by any means to erect an 
additional number of technical high schools, but to have 
a very large number of boys available who have been 
thoroughly trained iu general knowledge and are ready to 
benefit from the existing facilities for higher education. 
It is here that the “shoe really pinches.” Establish a 
system of high-class secondary education accessible to all 
grades, give sufficient inducement for the boys to stay 
long enough at school, and you will find that efficient 
scientific and technical education will follow here just as it 
did in Germany. 

Ho not misunderstand me; it is far from my mind to 
belittle the munificence or the aims of the generous donor 
to establish a great School of Technology iu London, but I 
venture to suggest that iu the provinces at least a more 
fruitful field would he found for the endowment with 
valuable exhibitions and scholarships of first-elass secondary 
schools in addition to those already existing, than iu the 
multiplication of technical schools. 


Tiik Defaktmknt roit I’kefaiung, Hi.baching. Dyking, 

1’HINTIXU, MttRCKJtlSINQ, AND FINISHING TEXTILES, 
TOGKTHKH WITH Till; MANUFACTURE OK I’AFER IN THE 

Manchester Municipal School of Technology. 

The completion of this deparlmeut, which is lodged in a 
building apart from the palatial School of Technology, 
marks a dis tinct progress in the teaching of these crafts. 
1 do not mean that Manchester was the first city whicli 
recognised that they could not successfully be taught by 
the ordinary means and appliances available iu labora¬ 
tories ; but to Manchester the credit is due of building and 
supporting an installation on the industrial scale principally 
for teaching the treatment of vegetable fibres in their various 
phases j their bleaching, colouring, and finishing, and the 
manufacture and colouring of paper, which is more com¬ 
plete in detail and more magnificent iu scope than any 
similar institution either here or elsewhere. Germany' was 
the country in which this type of school (that at Crcfeld is 
the most famous example) was first established, but it differs 
iu many respects from the new Manchester school. 

I remember well, about 15 years ago, when 1 first urged 
the necessity of establishing such a , school in Manchester 
that there was a considerable divergency of opinion to be 
faced, both on (he part of the staff of the old school and of 
others prominently connected with the teaching of technical 
science. Now that the building is complete there is an 
almost unanimous spirit of confidence in its future. Not 
only are the most modern machines, appliances, and appa¬ 
ratus known to the manufacturers of this country to be 
found in our school, hut recourse has also been had to 
Germany and France and other foreign countries for the 
latest improvements connected with the textile trade. Care 
has also been taken that as any one of the present machines 
or appliances become obsolete their replacement by more 
modern ones can be secured, for most of the machinery is 
driven by separate electro-motors. It is, however, not 
my intention to trouble you with details as to the area, 
construction, machinery, or appliances of this great school, 
but merely to refer to its educational value and probable 
influence on the various staple industries in which our 
i Society is largely interested.,i 
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We in this country excel in the production of first-class 
yarn and cloth, made from first-class raw material, and in 
colouring these with fast colouring matters. Our spinners 
and weavers are acknowledged to be more proficient than 
those of other countries, and our humid climate is particu¬ 
larly suited to the production of the finer counts of yarns. 
As a proof of the efficiency of British foremen dyers and 
printers and colour-mixers, we find Englishmen and 
Scotchmen in many foreign dye-houses. If you inquire 
in Berlin or in Vienna, or other capitals of Europe, you 
will hear it confirmed by ladies, who are good judges of 
these wares, that in the shops English silks and English 
cloths command higher prices than the home-made articles, 
and this not on account of superior design, colouring, or 
finish, hut for their better durability and better wearing 
qualities. It is, however, clear that this class of goods is 
only designed for the well-to-do. In tho last 25 years, 
however, a demand has sprang up in every country for 
goods of unother kind, and this demand has been increasing 
in proportion to the increase of wealth and prosperity 
amongst the middle and especially amongst the working 
classes. The market requires in increasing quantities 
goods which, although made from inferior materials, must 
have the appearance and possess externally all the qualities 
■of goods made from expensive and costly ones. 

The factory girl is no longer satisfied with a simple dress 
or a strong, well-wearing wool dress dyed in one colour. She 
now turns out on holidays adorned in silks, velvets, and furs ; 
her bonnets are trimmed in the latest fashion in all possible 
designs. The silks are probably weighted 200 per cent., 
the velvets are cotton, and the furs are imitation. Wearing 
qualities in these days are secondary considerations. The 
principal demand is fofi goods which appear to be better 
than they really are. New shades, designs, or_ patterns 
brought out for tho best fabrics are reproduced with light¬ 
ning-like rapidity on inferior goods. Now, it is in the 
production of this lower class of goods that, in my opinion, 
tho foreigner has got tho pull over us, not so much in colour¬ 
ing fabrics, hut principally in designing, treatment, and 
intermixing of fibres, weighting, &c. Every day greater 
demands are put on our manufacturers, dyers, printers, 
finishers, and designers. 

Independently of tho great advantages that the foreigner 
possesses through protective tariffs, there is more art 
required, and the difficulties to overcome are much greater 
in producing cheap imitations than in producing expen¬ 
sive fabrics from eostly materials. Mere experience or 
rule of thumb is insufficient; both must he combined 
with a knowledge of the scientific principles underlying 
these arts. Now I am well aware that some of our 
large dye-houses and paper works are excellently well 
managed institutions and, especially within recent years, 
employ chemists. Their work will doubtless bear com¬ 
parison with the best that is produced in any other 
country; but at the same time it will ho granted that, 
broadly speaking, rule of thumb is yet the guiding principle 
of many dyers, finishers, and kindred craftsmen. Again, 
in the dyeing, printing, paper-making establishments, Ac ., in 
which chemists are employed, the latter very rarely indeed 
become managers of such works or take a leading part iu 
their internal work. Most of them are chiefly employed in 
testing dye wares and drugs, and become iu the course of 
time, to a greater or less degree, what may be called mere 
“ testing machines.” The whole management and the real 
work of the factory is largely left to the practical man. 
Why? you may ask in amazement. The reply is simple 
enough." These chemists, when entering the works, have 
no adequate knowledge of engineering, nor of the special 
plant and machinery used in the works. Many difficulties, 
however, occur in practice, which arc caused by a defect in 
the plant and machinery, and the chemist without this 
special knowledge is perfectly helpless to overcome them. 
It is left to the practical man to get his employer out of tho 
muddle, and consequently the chemist, instead of being the 
leader, has often to play second fiddle to the practical 
man. On the other hand, there are a number of problems 
the solution of which requires a knowledge both of the 
mechanism of the plant and of chemistry, and where 
knowledge of the one is of little avail without knowledge 


of the other. It is here that the knowledge of tho practical 
man is entirely insufficient and where the usefulness of tho 
ohemist-eugineer is apparent. Even chemists appointed iu 
print, dye, or similar works purely for research should 
possess tho necessary mechanical knowledge. A proper 
discrimination between what can and what cannot be 
employed in practice will save him lime and labour, and 
his employer much fruitless expense. It is further of great 
advantage to be able to give the engineer of the works an 
indication in what manner the result of the research may 
be carried out on a large scale, it was with the idea in our 
minds to remove the defects in the existing training of the 
future colorist or tinctorial chemist destined to take a 
leading position that this school was established. 

The Manchester tinctorial school expects every student, 
before entering into the dye-house to take and pass in a 
two years’ course of chemistry at the day school, unless 
he possesses an amount of chemical knowledge equivalent 
to that obtained during the two years’ course tn the school. 

I hope that this term will presently be extended to three 
years, for vve want men to come to the dyeing school after 
a thorough scientific training. Hero the young chemist 
will have an opportunity, previous to takiug a position in 
tho works, of making himself thoroughly acquainted with 
the actual machinery used in the largest and best equipped 
works for bleaching, dyeing, finishing, or mercerising yarns 
and fabrics, and also the making and colouring of various 
kinds of paper. Research is catricd on and investigations 
are made on the properties of all vegetable fibres and 
materials in connection with tho spinning and weaving 
school, with a view to solving problems that are actually 
met iu the work of the mill. In this way an entirely 
different class of chemists and colourists will be trained 
up and introduced into our industries. The university 
graduate, entering an industrial concern as a research 
chemist, devoid of technical or practical knowledge, igno¬ 
rant of the point of view of Ins employer, is frequently 
the cause of friction. His ideas are often unpractical and 
his experiments expensive. Not knowing the needs nor 
grasping the point of view of a manufacturer, ho frequently 
proves anything but a success, and consequently there is a 
difficulty for such young men, although able and well 
educated, and possessing the foundations for a useful 
career, to find employment. But 1 venture to predict that 
an average intelligent young man leaving this school after a 
three years’ study of chemistry and 12 months’ course of 
practical work in addition, will very readily find remunera¬ 
tive employment. Further, I venture to say that there will 
be a great increase in the number of our manufacturers 
employing chemists of this type in their works. 

Let mo add that a student who has passed through this 
school will have a wide range of technical work open to 
him, for he will be fully qualified to take a position not only 
in dye, bleach, print, mercerising, or finishing works, hut 
also in paper mills. In possessing a knowledge of the 
machinery used in these various processes he will have a 
great advantage over the practical man who has only experi¬ 
ence of one kind of machine and special knowledge of only 
one trade. He should bo able to suggest to his employers 
more modern machines, or new appliances, for the school 
possesses, as 1 have mentioned above, for every operation, 
that machine which a competent selection from those used 
in the best British and best continental works has proved 
by experience to be the best. 

It may be of interest to know that the school authorities 
intend to undertake investigations for local manufacturers 
ami merchants of problems relating to the colouring or 
finishing of goods and, in general, the solution of technical 
difficulties which may be met in their business. Such work 
must be of a character, let mo add, which excludes it from 
being taken up successfully by the consulting chemist or by 
other institutions existing in the neighbourhood. Finally, 
let us remember (and 1 wish this to be clearly understood) 
that the young man leaving school is not supposed to be a 
proficient or experienced dyer or printer, &c. We recognise 
i that you cannot acquire by a course at a school that know- 
i ledgo of a trade which comes through years of practice. 
1 But he will have the fundamental technical knowledge 
which is imparted by a study of the mechanism of various 
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branches of industry in conjunction with a thorough j 
systematic chemical education. Such a man will at once 
make himself useful to his employer; in the course of time, 
with added experience, he may become invaluable. The 
department is under the competent directorship of Mr. J. 
Hiibner. 

Patent Law Amendment Act. 

When addressing our members at Liverpool in 1902,1 
expressed the opinion that the Hill in the form then con¬ 
templated by the President of the Board of Trade would 
not become law. The Patent Amendment Bill which has 
come into force in the meantime differs, as I predicted, 
very substantially from the Hill before the House last year. 
If I now venture again to refer to it, as briefly as possible, 
my apology is twofold. In the first place, the effect of 
the Bill in some respects is scarcely understood anil appre¬ 
ciated by many interested in this question. In the second i 
place, to look back to the proceedings that were needed to 
force the hands of our legislators may be not altogether , 
without interest, and possibly not uninstructive. 

For more than 20 years our Society has been agitating 
for the reform of the Patent Law, and a large number of | 
papers have been published in our Journal dealing with 
this question. It was in 1897 that the first practical step 
was taken by the Manchester Chamber of Commerce. A 
large and representative deputation called on the President 
of the Board of Trade and made clear to him the great 
injury inflicted on British industries owing to the ineffective 
character of section 22 of the Patents Designs and Trades 
Marks Act, which dealt with compulsory licences. In 
consequence of the very encouraging reception given to 
this deputation by the late Sir Courtenay Hoyle, representing 
Mr. Ritchie, the Chamber decided that it was advisable for 
our firm to lodge a petition with the Hoard of Trade for 
the grant of a certain licence, as a test case for the special 
purpose of trying the efficiency of section 22. The hearing 
of the petition to the Hoard of Trade took the ferm of a 
trial in the law court; it extended over 11 days, and, 
although the compulsory licence was granted, the utter 
uselessness of this section for all practical purposes was | 
abundantly proved. But the application served one good 
purpose. Mr. Ritchie resolved to appoint a departmental 
committee, under the chairmanship of Sir Edward Fry, 
for the purpose of inquiring into the “working” of 
atents (section 22). As soon as the resolution became 
nown, the Manchester Chamber submitted to Mr. Ritchie, 
firstly, the desirability of nominating on the contemplated 
committee inventors and manufacturers interested in the 
Patent Law, and acquainted with the work and administra¬ 
tion of the l’atent Office ; and also, secondly, the necessity 
of extending the scope of the inquiry. When, however, 
the list of members of the departmental committee was 
published, it became evident that attention had not been 
paid to these suggestions, for neither inventors nor manu¬ 
facturers acquainted w ith the working of our patent laws 
were represented on the committee. Remonstrances as to 
the constitution of the committee and the too limited scope 
of the inquiry brought forth the reply “that the Hoard of 
Trade regrets to be unable to vary the terms of reference, 
or add to the numbers of the committee.'’ Now, consider 
for a moment the consequence of appointing this depart¬ 
mental committee, on which neither the interests of inventors 
nor manufacturers were adequately represented. The report 
issued by the committee contained certain recommendations 
whioh Mr. Gerald Balfour, the successor of Mr. Ritchie at the 
Board of Trade, was, in the first instance, determined to carry 
out. Any obligation whatsoever on the part of foreign 
patentees, either themselves to work their English patents in 
this country, or to compel them to grant other persons licences 
>to do so, was to be deleted from the statute book. The only 
lobligation of foreign patentees to this country, according 
to the departmental report, was to supply the reasonable 
requirements of onr markets with foreign-made goods. The 
■ position was, therefore, a very serious one; the report was 
out, and MnrGerald Balfonr meant to carry its recommen- 
-dations into effect. A conference was, therefore, convened 
uby the Manchester Chamber on June 26, 1901, of all 
; industrial Chambers of Commerce, and certain resolutions 
. were subsequently passed condemning the recommendations 


of Sir Edward Fry’s committee regarding the proposed 
amendment of section 22, About three months later I had 
the honour of moviug these resolutions at the autumnal 
meeting of the Associated Chambers of Commerce of Great 
Britain at Nottingham, and they were passed practicaily 
unanimously by about 200 representatives of tho Associated 
Chambers. 

Further delay occurred before these resolutions could be 
mado effeetivo. The London Executive Committee of the 
Association was of opinion that it would be sufficient to 
transmit these resolutions to the Board of Trade. It is 
now certain that if such a course had been actually adopted, 
they would have been shelved, and the recommendations of 
the departmental committee,as they stood, would have been 
passed into law. The Manchester Chamber, on the other 
hand, urged the necessity of introducing a deputation to the 
President of the Hoard, and at last the Executive Council 
was moved to enquire whether the President would receive 
such a deputation. 

The reply was to the effect that the President was fully 
alive to the importance of dealing with the subject of 
patent law reform at the earliest possible date, and that he 
did not think that to receive a deputation at the present 
stage would serve any useful purpose. But, in the mean¬ 
time, Manchester had secured the support of more than a 
quarter of a million of working men, represented by their 
trades unions, of a considerable number of the largest manu¬ 
facturing concerns in tho country, aud of practically every 
interested Chamber of Commerce, of many powerful 
associations and societies, amongst these the Incorporated 
Law Society; and, finally, they had with them a large 
number of influential members of Parliament. When it 
became known that such a representative deputation, 
probably unique in its character, and representing so many 
widely varied interests, was organised, Mr. Gerald Balfour 
was moved to reconsider his decision, and finally resolved 
to receive the deputation. To this deputation and to those 
who organised it, the fact is undoubtedly due that the 
President of the Board very substantially altered the 
departmental committee’s recommendations regarding com¬ 
pulsory licences, and that a Hill has become law which is 
now generally admitted to be sound and to be equitable 
to British inventors as well as to British manufacturers. 
Surely it should not have required so many years of con¬ 
stant agitation, and so much expenditure and labour on the 
part of private individuals, to pass a Hill which is so mani¬ 
festly just to our trade and commerce. It is, however, 
lamentable to contemplate the millions of money which 
this country has lost by the delay in amending the patent 
laws, and to reflect upon the enormous difference that it 
would have made in the position of the chemical and allied 
trades and other industries if the Bill of 1902 had come 
into force in 1883, when attention was first called to the 
inefficiency of section 22, instead of twenty years later. 

1 need not take up your time with a repetition of the 
wording of either the new or the old Act, both of which will 
be found in full in our Journal; hut let us consider for a 
moment the probable working in actual practice of the now 
Aet. An opinion has been expressed that the provision 
of an appeal to the judicial committee, on account of its 
1 great expense, seriously interferes with the advantages of 
the Bill, and might make it almost abortive. I do not 
shave this opinion. An appeal to the judicial committee 
will be of very rare occurrence. According to the proce¬ 
dure luid down by the new Aet, a petition for a licence is, 
in the first instance, lodged with the Board of Trade. The 
latter has to decide whether tho petitioner has made out 
a prime facie case or not. Its decision is practioally 
equivalent to a verdict on the first heariug in the High 
Courts, without tho enormous expense and delay attached 
to this method of procedure. If tho judgment is against 
him, it stands to reason that the foreign patentee would 
: prefer to make reasonable terms with the petitioner rather 
than risk the revocation of his patent. I go even further 
than this. Since the law is now, at last, clearly defined, 
even petitions to the Board of Trade will not be of frequent 
occurrence, aa friendly arrangements will be made between 
the parties concerned in 90 easea out of 100 without refer¬ 
ence to the Board. This is the ease in Germany, where the 
requirements of the law are similar. 
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Fohbign Tariffs. 

Probably no manufacturing town has received at various 
times harder blows from foreign tariffs than the one which 
extends its hospitality to cur members to-day. If Bradford 
has sarvived the repeated onslaughts of foreign nations on 
its trade, it is due to the ability of her manufacturers and 
to the high intelligence of her merchants, and perhaps, 
too, in no less degree to the self reliant, thrifty, and 
strenuous Yorkshire working man. 

We are threatened to-day from almost all parts of the 
globe simultaneously with a great increase in the duties 
on a number of articles which this country produces and 
upon the export of which its prosperity largely depends. 
Tt mav be true, I grant, that the new increased tariffs 
are not proposed in a hostile spirit towards this country 
in particular. It is likely that iu some instances they arc 
imposed merely to raise additional revenue, or perhaps 
to found or to foster an industry that seems to require 
additional protection before it can become firmly established. 

But whatever the motive or object may be of these 
so-called fighting tariffs, it is absolutely certain that as soon 
as they are put into operation further serious injury will 
be inflicted upon our trades and industries. I urn quite 
aware of the fact that some of the proposed higher rates 
are subject to modification, as a result of negotiations for 
new commercial treaties, and that any reductions of rates 
of duty on any article which may is- thus arranged 
amongst tho fighting-tariff countries will also apply to the 
same class of British goods. But, in many instances, this 
so-called “most-favoured-nation clause ” will be of little 
practical value to us, as I will now show. 

Many articles which we export to protected countries 
are not articles which are exported in any perceptible 
quantities by auy of them. It may therefore be assumed 
that the goods in which we arc far more interested than 
auy other country will not form the subject of negotiation 
between the fighting-tariff countries. 

Let me give the new proposed Russian and Austrian 
tariffs for higher counts of cotton yarn ns illustration. 


Russia. 

Existing tariff for single 
unbleached yarn : — For all 
counts above on’s At. 18x. Id. per 
cwt. 


Russia. 

Now tariff for single un¬ 
bleached yarn:-—For counts from 
nil's to so's inclusive, 0/. Os. IP. 
per cwt. For higher counts 
ubove 80’s, 71. is. hit. per cwt. 


Austria. 

Existing tariff fiir single un¬ 
bleached yarn :—Above 00 to lit) 
counts. 88 :13 kronen por 100 
kilos. (1 gold kr. about equal to 
i shilling). Forall counts above 
00,28*07 kr. percwl. 


Austbia. 

New tariff for single un¬ 
bleached yarns : Above 00 to 7u 
counts, 38 kronen per 100 kilos. 
For all counts above 70, to kr. 
per cwt. 


These new duties of Russia and Austria are prohibitive. 
There is no “ fighting ’’ country (except Switzerland) 
largely interested in the export of high-count yarns. 
Consequently the new tariff will become a fixture, and wo 
shall have to quietly submit to it, in spite of the most¬ 
favoured-nation clause. 

The closer general survey of the new scientific tariffs 
reveals the fact in a more pronounced way than is at first 
apparent, that, like their predecessors, the proposed higher 
duties are excessive for more refined articles and goods, and 
comparatively moderate for crude articles. 

The result of this policy must clearly be that very soon 
wo shall only be in a position to export to tariff-ridden 
countries raw materials or goods in partly finished condi¬ 
tion, such as yarns and grey cloths. We shall be forced 
to leave to our foreign competitors the task of converting 
them into more highly refined or finished products—the 
really profitable part of manufacturing. 

There is involved in this state of things a very serious ques¬ 
tion, the consideration of which is of close and personal 
interest to the members of our Society. We cannot but 
observe that the very highest skill and technical knowledge 
are required, not in the production of raw or intermediate 
products, sueh as, for example, yarns or grey cloth, but 
rather in converting the latter into the more refined and 
luxurious articles of daily use. It is therefore reasonable 


to say that the efforts of tariff-ridden countries to close 
their markets to the import of more refined goods will have 
the effect of limiting in n still more marked degree tile 
employment in our industries of highly trained men, edu¬ 
cated in universities and technical schools. Is this not the 
very class of men upon whom we have lavished and are 
lavishing such vast sums of money, and from which this 
Society draws the majority of itw members ? Take, for 
instance, the manufacture of velveteens, or Manchester 
velvet, not because this affords us a particularly novel or 
startling example, but merely as a random illustration out of 
many similarly situated trades and industries. Velveteen was 
first produced oil an industrial scale iu Lancashire. In the 
raw stale it constitutes a specially woven cotton cloth, which, 
by the successive operations of cutting, raising, preparing, 
dyeiDg (or printing), and finishing, may be converted into 
an article similar in appearance to real velvet. Now iu 
this conversion dyestuffs, oils, pigments, heavy chemicals, 
finishing materials, and the many drugs used for mor¬ 
danting, dyeing, and finishing are used, which are chiefly 
supplied by the home producers in the country where 
these goods are made. It is in these industries that highly 
trained technical assistance is particularly required. You 
will soe, therefore, that au attempt at further restricting our 
export of these goods affects not only the employment of 
unskilled labour, but reduces the demand for highly trained 
artificers, craftsmen, designers, engineers, and chemists, 
who would otherwise be employed iu these and collateral 
industries. The decline of the chemical, silk plush, carpet, 
&c.., industries occurs to me as a further instance of the effect 
of increased foreign tariffs on the employment of highly 
skilled, technically trained men. The velvetca.se furnishes, 
however, another instructive illustration of tho injurious 
effects of these tariffs on our trade. The crude velvet 
cloth may be exported to certain foreign countries on 
payment of a comparatively low duty, but even this duty is 
refunded if the cloth is refined in the respective country and 
exported, say, to our owu or to other markets. Hero we 
have a good example of the scientific tariff. The import 
duty on finished velvets is much higher, aud is practioally 
prohibitive. A premium is tiierefore directly placed on the 
employment of labour for work that requires the highest 
technical skill, since a rebate of the duty is granted on 
imported crude velveteens, which arc subsequently refined 
and exported in the finished state. Once we supplied the 
markets oi the world with this fabric. Now, Manchester 
velveteens are made in foreign countries in largo quantities 
undor the protection of high tariffs. Their manufacturers 
not only supply their own markets, lmt sell a considerable 
and increasing amount to our country aud to our colonies. 
Germany’s export of velveteen is steadily increasing, whilst 
ours is as steadily decreasing. It is the old story. The foreign 
manufacturer, urged liy large profits in his home market to 
enlarged production, dumps the surplus upon this market 
at prices ruinous to our own makers. 

The question may be fairly put here, Have these and 
allied trades declined on account of our alleged inferior 
technical education, or is their decline not principally due 
to the imposition of high tariffs ? I think the best answer 
that can be given to this question is to briefly consider 
how these trades were established in America and else¬ 
where j and i have principally in mind Bradford goods— 
coat linings, velveteens, plushes, carpets, Nu. In the first 
iustuuee the foreigners imported our spindles aud looms, 
they imported our spiuners and weavers, and when the 
British machinery was put up by British bauds, and the 
goods were ready to be bleached, dyed, printed, or finished, 
they imported our bleachers, dyers, printers, and finishers. 
Even this very day our foremen dyers, printers, and finishers 
are in demand in foreign parts. I was struck, on ray recent 
visit to tho United States, by the largo number of British 
workmen, most of them in leading positions, employed in the 
largest American dye, print, and finishing works. In fact, 
in some of these works I found the whole staff British. 
When visiting tho mills in New England, I heard almost as 
much Lancashire, Yorkshire, and Scotch dialect as one 
hears at home. In the few velveteon works I saw, either 
the proprietor was English or the principal dyers and 
finishers hailed from Lancashire. But what struck me still 
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more was that they did not produce the articles which they ■ 
took from thia country to plant them in the United Statea in 
any auperior quality. The men whom I met were more or 
leaa anxious to get technical information from the old 
country regarding their apecial trades. When submitting 
to me various samples of textile goods, the question was 
put, “ Don’t you think they are quite as good as they can 
be done in the old country ? ” They did not claim them to 
be superior to ours. The machinery and plant needed in 
these arts are now largely copied, and no doubt improved 
upon by the American makers, but much more with a view 
to turn out larger quantities than superior quality. 

Now, I ask again, do these facts really point to superior 
technical education in these arts and industries, or is the 
enormous increase in the production of these goods by 
foreign rivals and formerly supplied by us not largely duo 
to their high protective tariffs ? 

All kinds of foolish things arc said to explain the success 
of the foreigners in underselling us in foreign and homo 
markets in certain classes of coloured and finished products. 
Our water is not so well adapted for dyeing; the foreign 
dyestuffs are superior to our own on account of the better 
foreign technical education ; our dyers arc not capable of 
producing as good shades ss theirs. Let us take these 
statements one by one. In the first place, the water found 
in Lancashire and Yorkshire is generally well adapted for the 
purpose of these industries, and it is ridiculous to attribute 
any defects to this source. The charge of inferiority in our 
dy" stuffs can he dismissed at once. 1 am sorry to say that 
these are largely imported from abroad. Yet dyestuffs 
produced in this country are in every respect as good as 
the foreign products, and British dyestuffs are exported 
to foreign countries and compete, successfully in foreign 
markets. If, however, our merchants occasionally contend 
that they can get certain goods better dyed and finished 
abroad, may the reason not be that the foreign producer, 
with lower wages, longer hours, and a higher profit secured 
by tariff, can devote more attention to the handling and 
finishing of the goods than we can afford ? 

Let us pass on to an illustration of quite another kind, 
which shows how the foreign tariffs are becoming more and 
more mischievous to our trade interests. During the last 
10 years the production of electrolytic caustic soda and 
potash and bleach by the decomposition of brine and of 
potash salts, has been largely extended abroad. Germany 
is probably the largest producer of electrolytic alkali, but 
America is so rapidly increasing her output that before loug 
she may head the list. Both countries were formerly our 
largest customers for caustic soda and for bleach. Both 
products are protected in these countries by high tariffs. 
These tariffs have reduced our exports to comparatively 
very small proportions, and as soon as their own produc¬ 
tion can meet the whole home demand these markets will 
he altogether closed to us. 

But worse things are happening. Most of you are aware 
that in tho electrolytic decomposition of salt much larger 
quantities of chlorine are obtained than of caustic alkali, and 
that whilst the demand for caustic alkali increases at a rapid 
rate, the demand for bleaching powder is almost stationary. 
The consequence is that Germany produces very much more 
chlorine or bleaching powder than she can place in her own 
market. By tho nature of the process the German and 
American makers are forced to overproduce, and therefore 
export bleach, in order to supply the fast increasing homo 
demand for caustic alkali. Her manufacturers realise 
a good profit in their home market, through tho high 
tariff both on caustic alkali and on bleaching powder, and 
are thus in an exceptionally strong position. They are 
naturally able to export bleaehing powder at a price which 
our manufacturers, not supported by a protected home 
market for either one article or the other, are unable to 
take. For a while an arrangement was in operation 
between our manufacturers and the German syndicate, not 
only as to the selling price of “ bleach,” but also as to the 
relative shm* of either party in our own and other mar¬ 
kets. As the production of “ bleach ” increased in Germany, 
necessarily with the increased production of caustic, from 
year to year, this arrangement became untenable. The 
result was that the price of bleaching powder laBt year fell 


from 6/. 10s. per ton to 3 l. 15s. The old price of 6f. 10s. per 
ton left only a small margin to the British producer, whilst 
at the present price he is a heavy loser. Indeed, Germany 
has it in her power to-day to ruin any British maker of 
bleaching powder who is solely dependent upon this article. 
Again, all such arrangements regarding selling prices 
between foreign nations and ourselves have over and 
over proved to be impracticable, aud more than once have 
ended disastrously. Some wiseacre might suggest to us 
to stop the production of bleach in this country. Our 
consumers, he may say, reap the benefit of the low price of 
bleach at which the foreigner is now supplying our own 
and other markets to which we had hitherto sold this article, 
therefore we are not really losers. Bleach, however, is, as 
you know, an important subsidiary product in the manufac¬ 
ture of soda, and closing up the manufacture of bleach means 
shutting up all our Leblanc alkali works. Many thousand 
workmen would not only be thrown out of employment, 
but millions invested in these works would be entirely lost. 
Moreover, if the foreigner succeeds in inflicting this enor¬ 
mous loss on our workpeople, investors, capitalists, and on 
Imperial and local taxation, he would quickly enough later 
on raise the price of bleach to our consumers, and thus after¬ 
wards inflict additional losses on our staple industries. I am, 
however, somewhat surprised that our chlorine producers 
havo not taken up the manufacture of chlorinated organic 
compounds such as monoeblorobenzene and diehloro- 
benzene.mononitro- and dinitro-chlorobenzene, monochloro- 
and diehloro-aniline, &e. There is a large and increasing 
consumption of these products. I do not suggest that these 
substauces would take up all or even moro than a small 
amount of the available chlorine, but their manufacture 
would mitigate in some slight degree the desperate position 
of the chlorine industry. 

With these facts before us we cannot be surprised if 
many of our chemical industries are generally declining. 
If time allowed I could support theso few illustrations 
by many others. Neither superior technical nor commer¬ 
cial education will enable us to scale the walls whicli 
foreign nations are building higher and higher for the 
purpose of preventing us from selling our goods in theii 
market. 

In connection with the tariffs question, permit me to sa_- 
a few words with regard to the slackness, on the part ol 
our Government, in making known to our traders sit tin 
earliest moment contemplated alterations of foreign tariffs 
livery interested Continental trader was in a position t< 
ascertain about the end of January, by reference to the 
daily press, the increase or decrease in the tariffs of articles 
in which he was interested, proposed by Russia, Austria 
Germany, Switzerland, Portugal, aud other countries. Ye 
no such information was available in this country to oui 
traders. An application made by the Manchester Chambci 
of Commerce to the Hoard of Trade in March, to furnisl 
the Chamber with information about the proposed new 
tariffs, elicited the reply ‘‘ that the proposed tariffs are now 
in the hands of the translator, and will as soon as possibli 
be officially published.' 1 The Russian tariff was only issue< 
in May by tho Board of Trade; whilst the complete Austriai 
tariff, published in the Neue Frcie Presse in January, lur 
not, even to-day,'been issued by the Board. The exeusi 
that these proposed tariffs are not final is scarcely tenable 
Such official remissness is scarcely explicable, as it does no 
require a great amount of perspicacity to appreciate tie 
importance to traders aDd exporters of knowing at tin 
earliest date of any proposed changes in foreign tariffs 
Allow me to give you an illustration. A little while ugi 
I wanted to know about the Austrian tariff. I though 
the best thing to do was to go to the Austrian Consul ii 
Manchester. I wrote to him, asking him if ho would le 
mo have a copy of tho new Austrian Tariff. He wrote b 
me iu reply, stating that he did not know anything about it 
I afterwards met him in the street, and he said, “ Is ther 
such a tariff proposed ? ” I replied, “ It is not proposed 
but it has already been passed by the Austrian Govern 
ment.” I only want to give you an idea how serious it > 
that our traders cannot get information of such an impor 
tant character at the same time that our foreign conipctitoi 
can get it. 
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Ministry of Commerce. 

In spite of the efforts of a number of members of 
Parliament for the appointment of a Ministry of Commerce, 
ere hare got no further. Wo do not require merely u 
redistribution of work amongst the various Government 
Departments, as Government apparently thinks, hut we 
want a special Ministry of Commerce, with a Minister of 
exceptional commercial ability and knowledge. Never was 
there a greater need for an able Minister of Commerce 
than at the present time. The hend of our commercial 
affairs, who ought to have Cabinet rank, must be a man of 
great commercial knowledge, not merely theoretical, but 
practical. That the outlook for our industrial expansion is 
not bright will bo generally admitted, taking into account 
the ever-increasing production of articles by America, 
Germany, and other countries, many of which were formerly 
supplied by us, and in addition the proposed increased 
tariffs of foreign nations, against which wo stand defenceless. 

The momentous question is now beforo us, whether or 
not a change in our fiscal policy is desirable. May this 
question not bo rashly decided by phrases or catchwords ; 
but may the spirit of science, the search for truth, careful 
enquiry and investigation prevail, and guide the minds 
of those who have on their shoulders the very grave 
responsibility of shaping the future prosperity of this great 
country. 


Sir William Ramsay said it was his duty to ask them 
to give a vote of thanks to the President for his most 
admirable address. If he might be allowed to use a phrase 
to characterise that address he should name it an effort of 
brilliant common sense. The subjects which the President 
had treated had been discussed with so much acumen, and 
so much perception of the real nature of the difficulties 
which oppressed them, and such a clear view of the remedies 
which were necessary, that no words of his were needed to 
increase the importance of their verdict upon these subjects. 
Hut if he might be allowed he should like to place before 
them au analogy which he did uot remember to have seen 
stated before. It was the Prussians, he thought, who first 
showed how a modern army should be organised. They 
experimented with that army on Austria, and subsequently 
on France, with what success they all knew. They hail at 
Berlin a council who arranged every particular of each 
possible campaign ; the men were known who were to take 
the command, and from rank to rank the knowledge was 
spread as to what particular part each officer and each man 
would have to play in the campaign. The matter was not 
left to chance. -It was possible that in the earlier battles 
with France some temporary successes might have been 
gained by the French, but these successes would have 
been only temporary, and in the long run the superior 
organisation of the Germans was hound to win. Other 
nations had copied Germany in regard to military tactics. 
Great Britain and America stood alone in not udopting tho 
German model of military preparations for possible invasion 
or possible war. All the other nations had adopted a policy 
and organisation more or less resembling that of Germany. 
It appeared to him that au exactly similar policy was 
being pursued by Germany in tho matter of industry. 
It would be curious if it had not occurred to the persons 
who were responsible for the military organisation of 
Prussia that a similar policy was applicable to com¬ 
merce. It would be remarkable if, having succeeded so 
well in their military organisation, no attempt was made 
to establish a similar commercial organisation ; and wo 
should not go wrong if we were to assume that there 
was a council whose proceedings were kept quiet, but 
which took into consideration the statistics obtainable, and 
as far as possible legislated, or endeavoured to legislate, 
upon the basis of those statistics. Where fiscal duties 
■"'ere found to be wanted such a council would put them 
on. Where there was an advantage in taking them off j 
they would take them off. Where cheap transit was i 
possible they would let it bo given, for the railways and 
canals were the property of thq State. Was it to bo 
expected that any country could fight such a combination 
m la wlt ^ 0D . t adopting, at all events, something of their 
methods, or withont studying thoso methods, and without 


combining together, if not to imitate them, at all events to 
thwart them ? Russia was now copying Germany. Tho 
chief work of Russia now was to develop its home industries. 
It was looking out for foreign capital, and offering facilities 
for the foreigner to start commercial enterprises in Russia, 
and these were very heavily protected. Those now enter¬ 
prises would lead to an enormous production, and Russia 
would presently begin to export. Enterprises of this nature 
must go on. Was Great Britain to be the last to follow ? 
They ought to take very serious counsel with themselves as 
to what policy should be pursued in the future. A study of 
the policies of foreign nations could not fail to impress them 
with the seriousness of the position. There was a military 
campaign against them, and they had to defend themselves. 
With these few words he had to ask them to give their very 
heartiest vote of thanks to the President for the extremely 
able and convincing way in which he had brought these 
problems to their notice. 

Dr. Bovbrton Redwood, in seconding the vote of 
thanks, said ho wished to say a few words in regard to 
the work which the President had done in the adminis¬ 
tration of the affairs of the Society during his tenure 
of office. During the whole history of the Society there 
had been an exceedingly happy blending of qualifications 
ill those who had occupied tho presidential chair. With¬ 
out exception, every President had contributed notably in 
his own particular fashion to the advancement of those 
Objects for which tho Society was formed. It was not 
difficult to decide that the conspicuous feature of the 
work which the present President had done had been in 
regard to the change in the Journal from a monthly issue 
to a fortnightly one. This had been already alluded to in 
felicitous terms by the Honorary Treasurer, but he thought 
that the difficulties attendant upon this change, mid 
the importance of the change, were hardly sufficiently 
realised. There were many who almost threatened oppo¬ 
sition to the alteration so suggested ill consequence of 
the great difficulties which they foresaw in carrying it 
into effect, and there were others who, though they did 
not threaten opposition, were very fearful of the result. 
It was high testimony to the foresight of the President 
that the change in question, initiated by him ami largely 
carried out under his personal supervision, had been 
effected without any serious difficulty; and they must 
all admit now that the change hail been an exceedingly 
wise one, and had had the effect of quickening the pulse 
of the whole Society, and not only quickening it, but 
making its beat more regular. The President had also 
done remarkably good work by personal intercourse in 
strengthening the fraternal relations existing between 
the different Sections of tile Society. In making that 
statement he had specially iu mind the numerically 
great and influential New York Section, of which they 
were all proud, and ho was satisfied that they would 
agree with him in saying that the recent visit of the 
President to the United States, like the visit of King 
Edward VI [. to France, had done much to remove possible 
sources of misunderstanding, and to cement the bonds of 
union in a way that would have an enduring effect. He 
was sure that there were no more loyal supporters of the 
Society than their American cousins, and lie expressed 
confident anticipations of lavish hospitality on the occasion 
of the visit of the Society to America next year. It would 
have been seen from a notification in a recent issue of 
the Journal that the Government were most desirous 
that the industries of this country—and included in theso 
industries, naturally, as occupying a very important position, 
were the chemical industries—should bo adequately repre¬ 
sented at tho exhibition which war. to he held in St. Louis 
next year; and a paragraph in the report of the Council 
referred to steps which the Council were proposing to take 
in connection with the incorporation of the Society. He 
ventured to think that there was some connection between 
these two subjects. Such a recognition as was implied in 
the granting of a Royal Charter was not lightly given. It 
would be necessary for the Society to establish its claim to 
that recognition. The Council told them that they were 
encouraged to hope that they would succeed, but he ventured 
to :hink that one way in which it would be possible for the 
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Society to strengthen to some extent its existing claims to 
recognition would be by helping to give effect to tho desire 
of the Government that the chemical industries should be 
adequately represented at this St. Louis Exhibition. He 
was well aware that outlay for purposes of this hind must be 
advocated largely upon patriotic grounds, although he thought 
that there were also reasons for appealing to the business 
instincts of chemical manufacturers in connection with 
the question. But let them put it on patriotic grounds first, 
and on these grounds he should say that, as the Govern¬ 
ment had, by the appointment of a Koyal Commission 
for this Exhibition and tho appointment of the Prince of 
Wales as President of that Commission, practically assumed 
responsibility for the success of this country’s participation 
in the Exhibition, there could he no better way of showing 
that tho Society of ( hemieal Industry was entitled to the 
recognition which they wanted in tho matter of the (.'barter 
than by falling in with the views of the Government, He 
might add that the ltoyal Commission were desirous of 
extending exceptional assistance and granting unusual 
facilities to those who were willing, under certain con¬ 
ditions, to take part in this Exhibition, so that the 
burden—if it must be called a burden—which the manu¬ 
facturers would be called upon to bear in taking part 
would be a very small one in relation to the advantages— 
perhaps mainly indirect—which would attach to their 
participation. It seemed to him that it would lie very 
unwise, especially in view of certnin features of the 
situation as set forth in the President’s address, that they 
should apparently accept as correct the estimate in which 
they wore held, unfortunately, by continental nations, and 
particularly by Germany, as to their position among the 
chemical industries of the world, as they would seem to do 
by abstaining from making a representative exhibit upon 
this occasion. The rates of tariff were no greater for 
Great Britain than for Germany, and yet they knew that 
Germany was going to make a splendid demonstration 
of its chemical industries. Were they going to allow the 
Germans, and other nations—aud, among these, nations with 
whom they did business—to form the conclusion, from a 
comparative abstention on the part of the British from 
showing at St. Louis, that the continental estimate of the 
British position in the chemical industries of the world 
was justified ? He was glad to say that already the Royal 
Commission had received such promises of support from 
the leading chemical manufacturers as would prevent the 
occurrence of a state of things which would be positively 
disastrous. He did not wish thorn to take it that the entire 
and complete success of the exhibit of the British chemical 
industries at St. Louis was already assured, but enough had 
been done to demonstrate that at any rate Groat Britain 
would have a creditable aud representative exhibit, and 
further adhesions were being received daily, so that they 
had every reason to hope for the best. He thanked them 
for the opportunity of making these observations, and very 
cordially seconded the vote of thanks to the President. 

The resolution was put, and carried unanimously, and the 
President briefly thanked the meeting for its vote. 

Upon the motion of Mr. A. Gordon Salamox, seconded 
by Mr. Thomas Fox, Messrs. Miall, Wilkins, Randall, and 
Co. were elected auditors at a remuneration of 10/. 10s. I 

Place of Meeting, 1904. 

The next business being the selection of the place of 
meeting for 1904, the President called upon Prof. E. Hart, ! 
of Easton, Pa. 

Prof. Hart said that when the New York members 
learned that he was going to visit the old country they 
seemed to think that it would be well that be should come 
to Bradford, and assure them in person of the heartiness 
of the welcome that they were preparing. Whilst they 
would try not to exceed in warmth the proper temperature, 
they wished to so arrange matters that the Society should 
have a very good time, and be able to return to the old 
country safely and in sound condition. He wished to 
submit to th»sftTor their information, and also for their 
amendment if need be, some particulars of the arrange¬ 
ments, which could still be altered if required. It was 
proposed that the members should he received, on landing 


ia New York on the 16th of September, by a representative 
of the President of the United States, specially appointed 
for that purpose, along with the members of the reception 
committee. It was proposed to hold the meeting of the 
Society in New York, to eover three days, and to have 
an excursion round the harbour, and visits to points of 
interest, and banquets and receptions sufficient in quantity 
to satisfy all. They would then be put on to a 
train, which would be equipped with all the necessary 
fittings, including (lining cars, and would proceed to 
Philadelphia, where a large and representative local 
committee would he in charge of a programme which 
was to occupy one day. Then they would move on to 
Washington, where three clays would he spent, and tho 
events there included a reception by tho 1’resident of 
the United States. Prom Washington they would go to 
Pittsburg, where they would spend not more than two days, 
perhaps only one day. In Pittsburg, ho thought he might 
fairly say, they would be allowed to see everything which 
anyone would reasonably expect to see, and lie believed it 
would he possible for those of them who were interested in 
metallurgy, with which Pittsburg was especially connected, 
to see the Carucgie works. He had private assurances to 
the effect that this would probably be allowed. From 
Pittsburg they would go cm to St. Louis, where three days 
would be spent, at the Exposition. At several points it 
would probably be necessary to spend a short time away 
from the train at the hotels, but at St. Louis, on account of 
the probable congestion of the hotels, it was contemplated 
to turn the train into a first-class hotel. Affer spending 
three days in St. Louis, they would move on for two days at 
( hicago, passing therefrom on to Niagara Falls and Buffalo, 
which were so nearly connected that they were practically 
one city, and where there was a large development of the 
electrical industry. He could not say at the present time 
how much of this industry they would be permitted to seo, 
because the manufacturers were, perhaps justly, a little 
careful about showing their places; but they had appointed 
a committee which would certainly be able to secure admis¬ 
sion to all the places to which any committee could secure 
admission. From Buffalo they would move on to Boston, 
aud from Boston they would go back to New York, tho 
whole trip occupying three weeks. The New York Section 
had carefully thought out the probable expense of the whole 
trip, and this had been estimated to be from 50 1. to 75 1. 
according to class of ocean travel. He was instructed to 
say that the American members very much desired to 
have as many lady visitors as possible, aud, with this object 
in view, special ladies’ committees would be organised 
at the various towns to take charge of the ladies, and 
see that they had a good time. It was not always in¬ 
teresting to ladies to visit chemical factories, soap works, 
and the like, and for that reason provision would be made 
for them in other ways. He had nothing further to say, 
except to assure them of the warmth of the welcome which 
awaited them. 14 had been his lot to take part in various 
arrangements for the entertainment of visitors, but he 
had never experienced so spontaneous a desire to extend 
hospitality as upon this occasion. 

Mr. Thomas TyRKK.in seconding the selection of, New 
York as the place of meeting for 1904, said that the very 
best men that the Society could send would go to New 
York, because only the best could afford the nectssary time. 
The New York Section might be sure of meeting thoroughly 
representative men. 

The resolution was carried unanimously. 

Upon the motion of Dr. E. Divers, F.E.S., seconded by 
Mr. Eustace Caret, a vote of thanks was accorded to the 
Governors of the Municipal Technical College for the use 
of the room for the meeting, and the proceedings closed. 

Garden Party and Reception. 

After the morning meeting the members lunched at the 
Midland Hotel, on the invitation of the local committee. 
In the afternoon an excursion took place to Apperley 
Bridge, where the members were entertained at a garden 
party by Mr. and Mrs. W.B. Aykroyd, Fortunately the 
weather kept fine, and the outing proved to be a most 
pleasant one. 
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At eight o'clock in the evening, the members attended 
a reception given by the Mayor of Bradford (Alderman 
David Wade) and Mrs. Wade, at the Town Hall, which 
waa tastefully decorated for the occasion. Selections 
of music were given by Mr. F. P. DevineV band, with 
Mr. H. E. Cookson as vocalist. 

VISITS TO WORKS AND PLACES OP LOCAL 
INTEREST. 

SECOND DAY.— Thursday, .Tuj.y 16th. 

Bradford Municifal Technical College. 

This College, now a Municipal Institution, was erected by 
public subscriptions, assisted by the generous help of the 
Worshipful Company of Cloth workers. Provision is here 
made for the study of Chemistry, Dyeing, Engineering, 
Textile subjects, and Art. 

The building, on which the sum of nearly 40,000/. was 
spent, was opened by T.R.lI.’s the Prince und Princess 
of Wales in June 1882, and the various departments were 
opened for instruction in the following year. 

The present buildings having proved quito inadequate, 
plans are now in course of preparation which will increase 
the accommodation threefold. 

The work of the College is divided into four departments, 
each with a responsible head. In the department of 
Chemistry and Dyeing a three years’ course is arranged, 
which also includes physics, engineering, and textile 
subjects suitable for those taking up the study of the 
chemical technology of dyeing. Other subjects are taught, 
viz., botany, biology, microscopy, bacteriology, &c.— 
sciences which have a direct bearing on many of the 
Bradford industries; and in addition a two years’ course 
is arranged for pharmaceutical and medical students. 
There are also courses in conjunction with the Engineering 
Department for sauitary engineers, plumbers, and those 
engaged in gas manufacture. 

The Society of Dyers and Colourists (President, Mr. C. It. 
HintUey) has proved its interest in the advance of the local 
trade and industry, by offering prizes for solutions of trade 
problems, scholarships for students, and in the provision 
of a depdt for sealed communications. Tho Bradford 
Textile Society(President, Mr. W. E. B. Priestley, J.P.) also 
exerts an important influence in the College. This Society 
arranges for annual courses of lectures, the reading of 
essays, and discussion of matters relating to textile fabrics 
and processes. Prizes are also offered for essay's, research, 
-Sec., and intercourse between past and present students of 
the College is promoted. 

Visit to Farnley Hall, near Oxley. 

Leaders: Messrs. K. W. Richardson and 
J. B. Wilkinson. 

At the kind invitation of Mr. E. H. Fawkes, J.P., a party 
of about sixty members and their friends visited Famley Hall. 
It is situated on a height overlooking the valley of the 
Wharfe, and the house is an interesting example of the 
taste of suocessive centuries. The visitors spent a most 
enjoyable afternoon in viewing tho • magnificent Turner 
collection at the Hall. T. M. W. Turner wa* a frequent 
guest at Farnley during the early years of the nineteenth 
century. He did all his best early work for his friend 
Walter Fawkes, the then owner of the Farnley property, 
and the house contains some 150 of his pictures and 
drawings. 

In the entrance hall the collection of relics of Cromwell 
and Fairfax excited much interest. 


into a large tube going all round the room, and delivering 
into a closed chamber in which revolves a powerful electric 
fan. 

The sorted material passes on to the washhouse, out of 
the final howl of which it emerges quite clean, when it is 
conveyed to the “ dryhonse,” where it is dried and oiled. 
Next in order comes the combing shed, whore knots, dirt, 
and straws are extracted, and the long fibres issue as 
“ sliver,” while tlie short wool falls into a separate recep¬ 
tacle us “ noils.” (>nly the sliver is used at tho (ireenholme 
Mills, where, after preparing, it is spun and woven in the 
usual way. 

A characteristic feature of these mills is the water 
power, which is provided by two 42-in. Hercules turbines 
and a 18-in. one. The water which drives them represents 
the full volume of the river Wharfe, and is led into a goit 
about a quarter of a mile long from a dam iu the river. 
The fall is 21 ft. In case of low water, steam power is 
used to assist, and, if necessary, the two engines are 
sufficient to drive the whole piuce. 

New Lane Mills, I.aistkrdykk (Messrs. W. and 
.1. Whitehead, Ltd.). 

Leader: Mr. F. Hoofer. 

Wool-sorting, Wuol-eombing, and worsted-spinning form 
the industries represented here, and they are exclusively 
confined to the treatment and manufacture of Australian 
wools. About 1,000 workpeople are employed. 

In the wool-combing department, wool was seen iu 
I tho bale, as received from Australia, and in the further 
processes of sorting, washing, carding, and combing. 

In the spinning department, the processes of drawing, 
roving, spinning, twisting, and warping wore shown. 
Merino and tine crossbred yarns iu white, mixtures, and 
colours are the principal productions. 

Messrs. Piuebtlkys, Ltd., Manufacturers and 
Merchants of Dress Fabrics. 

Fully 1,000 hands are employed at these works, and 
| 1,100 looms are engaged in making the latest stylo of 
| ladies’ dress fabrics, which, after being dyed and finished, 
are distributed, through the large warehouse of the firm in 
; Vicar Lane, to all parts of the globe. 

The visitors here *aw the “ yarns ” woven into all kinds 
of fabrics, including silk-warp Henrietta and Melrose, silk 
and wool crepe de chine, .Eolienne. Venetian crepe, all- 
wool Hstamene, canvas cloth, voile, grenadine, mohair, 
alpaca, all-wool serge, rainproof fabric, &c., &c. 

Lumb Lane Mills (Messrs. James Drummond and 
| .Sons, Ltd.). 

Leader : Mr. Butler Wood. 

] These mills, devoted to the spinning and weaving of 

j worsted, were founded by Mr. James Drummond about 

I 1856. The property covers about eight acres, and gives 
j regular employment to about 2,000 workers. There are 
about 50,000 spindles at work iu the spiuuiug department, 
producing yarn not only for the weaving department, but 
also for the trade of tho district and for exportation to the 
Continent. In tho weaviug shed over 300 coating looms 
are in operation, more than half of these being devoted to 
the manufacture of high-class “ fancies ”—a speciality of 
the firm. 

Field Head Mills, Bradford (Messrs. John Smith 
and Sons, Ltd.). 

Leader: Mr. W. Leach. 


Greenholmu Mills (Messrs. W*. Fison and Go.), 
Burlby-in-Wharekdal*. 

The operations conducted at these mills, founded in i 841, 
consist of sorting, washing, drying, combing, preparing, 
spuming, and weaving, the raw material being principally 
wool and mohair. 

' In the mohair sorting rooms, the greatest care is taken 
to prevent the much-dreaded “ anthrax.’’ To this end 
each sorter’s hoard is provided with ft wire covering, under 
which is an inverted oone, the open bottom of which leads 


This firm has for nearly 50 years carried on the business 
of worsted spinning, twisting, and warping, as well as the 
preliminary treatment of the wool fibre in washing, carding, 
and combing. 

The greasy raw wool, containing 40 to 50 per cent, of 
grease and dirt, and about 4 per cent, of potash salts, is 
washed In two series of washing bowls, consisting of four 
howls eaoh, then carded by the lame eafding engines, 
which pull out and render parallel the fibres. After this 
it goes through two bowls of soap solution to remove oil 
and dirt, and is (hen combed, whereby the long and short 
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wool fibre* are automatically separated into top and noil 
respectively. 

After being combed, tbe top is sent to be drawn and spun, 
and here two systems of spinning were seen, viz., the con¬ 
tinuous English, and the intermittent mule or French 
system, as well as numerous modifieatious of the former. 
The yarn when spun goes to the manufacturer to be used 
as weft in tbe making of piece goods. In making warps, 
the yarn is twisted, viz., two or more threads of yarn are 
twisted together to form one compound thread. 

Tbe firm havo two sets of washing bowls, 28 carding 
engines, 28 combing machines, and 55,600 spindles, 13,720 
of which spindles are run on the mule system. The 
power for working the machinery is obtained from three 
engines of 650, 500, and 350 h.p. respectively. It has | 
been estimated that the wool from nearly two million sheep ! 
is manipulated in these works per annum. 

The process of dyeing wool in the top or ball was also 
shown, the fastest dyes only being used. The suds from 
the wasli-bowls are treated by the .Smith-Leach process, in 
which pure wool grease is extracted eentrifugally, the water [ 
evaporated, condensed, and used again for washing. The 
potash is also recovered and used again for scouring. 

Bhick Lane .Mills (^Messrs. Priestman). 

. | 

The work of spinning and weaving is carried on by two 
separate companies in Brick Lane Mills. 

Messrs. H. 11. Priestman and Co. are engaged in spinning | 
worsted yarns for export to the continent and for consump¬ 
tion by manufacturers in the Bradford district. The wool 
used, is grown in England, Australia, and New Zealand. 

The if. B. Priestman Manufacturing Company, Ltd., is 
occupied in weaving various kinds of ladies’ dress goods, 
coatings, and serges from worsted,cotton, and silk materials 
on plain and “ Jacquard” looms. 

Messrs. Alfred Priestman ani> Co. 

Established iu 1851, this firm, engaged in the nmnufac- 
tore of fancy worsted suitings and trouserings, flannels, and 
fancy vestings, employs about 20(1 workpeople, and runs 89 
looms. At the works the following processes were seen iu 
operation by the visitorsWinding yarn for warp and 
weft respectively, warping, pattern weaving in hand looms, 
warp dressing, cloth weaving in power looms, and finally, 
the scouring and finishing of the woven cloth. 

Messrs. Sir Tires Salt, Ikrt., Sons, and Co., Ltd., 
Saltaire. 

Leader: Mr. <i. W. Slatter. 

It is upwards of three-quarters of u century ngo that, 
with three small mills in Bradford, 51r. Titus Salt laid 
the foundations of the business which has developed into 
the huge manufacturing concern of Sir Titus Salt, Hart., 
Sons, and Co., Ltd. 

While alpaca, mohair, cashmere, camel hair, worsted, and 
silk vnrns and goods are all produced with equal facility, 
the specialities of manufacture at Saltaire are alpaca ami 
mohair, and this manufacture, very largely developed in 
recent years, is the staple business of the company. The 
operations begin with the raw material in the condition 
in which it leaves the hack of the Alpaca or the Angora 
goat, and it is passed through all the various processes 
required to produce beautiful cloths, dyed, finished, and 
ready for use. The works are, furthermore, equipped for 
xhe manufacture of almost every description of textile 
fabrics for either ladies’ or men’s wear. 

The works cover an area of 30j acres, having a floor 
area of 29 acres, and find employment for over 3,000 
people ; 2,500 horse-power is required for the operation of 
the machinery, which comprises about 90,000 spindles and 
700 looms, in addition to combing, dyeing, and other 

machinery. ... 

The whol^cf the mills and combing sheds are ornate in 
design and entirely fireproof throughout. 

In addition to the mills and dyeworks and surrounding 
lands, the town of Saltaire belongs to the company, by 
whose workpeople the houses are occupied, 


The company own the gasworks which supply the town 
and mills; the annual conaumption of coal amounts to 
upwards of 20,000 tons for power and gas making. The 
company are also owners of the beautiful Saltaire Park, 
which is kept open for the free use and enjoyment of the- 
public. 

Before leaving the works, a vote of thanks to the firm was 
proposed by Sir Win. Ramsay, seconded by Prof. E. Divers. 

New Conditioning House, Bradford. 

Leader Mr. .1. R. Denison. 

Some 12 years ago “ the Corporate authorities ” of Brad¬ 
ford decided to establish a Conditioning House for the 
benefit of the wool and worsted trade of the district, and to 
make use of the powers granted by Act of Parliament in 
1887, which enabled them to issue certificates under the 
(Corporate seal and thus render them “ official.” A manager 
was appointed, and under his supervision an efficiently 
equipped but small establishment was opened in August 
1891. Goods were sent in, duly tested for the percentage 
of moisture, and certificates were given. The received 
weights and the corrected weights were adjusted to the 
proper allowances for moisture. 

As the business extended in volume so it increased in 
variety of tests; testing machinery was ungrudgingly put 
in by tbe authorities, and every up-to-date appliance of 
scientific value was made use of. Within five years “ the 
Conditioning House ” not only made its mark, but became 
indispensable to the trade, more especially to the shipping 
merchants, whose customers abroad were accustomed to 
official certificates, and expected to have them with each 
delivery of goods. 

The Bradford City Council has now built large new 
premises at a cost of about 30,000/. The available floor 
space is 15,630 yards, and will store, when full, about 6,000 
bugs and bales of wool, tops, yarns, &e. There are at 
present 90 testing ovens at work, with room for more, 
whilst other machinery for testing yarns in counts, lengths, 
twists, strengths, &c„ is provided, as well as Government 
machines for testing eloths and yarns for the army and 
navy, the police, he. 

The number of tests per day averages about 600, or 
180,000 in the year, and the gross weight of goods passed 
through the House annually is nearly 60 million pounds, of 
an average value of between three and four million sterling. 

A staff of 60 experienced men and youths is required to 
attend to the various duties of this large establishment. 
The management has been from the first under the control 
of Mr. Walter Townend and his son, Mr. Emile Townetid. 

Bradford Corporation Eleutricitv Sufflv. 

Iu 1883 the Bradford Corporation obtained a Provisional 
Order to erect and maintain electric lines and works, and 
to supply electricity within the borough of Bradford. 

In 1892 a supply of current for private motive power 
was commenced, and at the end of this year there were 
six motors connected to the mains, having an equivalent of 
20 h.p. At the end of 1902 there were 913 motors con- 
j nectecl to the mains, having an equivalent of 4,398 h.p. 
This branch of the supply has been very much stimulated 
by the system of hiring out motors adopted by the Corpora¬ 
tion in the year 1897. 

In the year 1898 the Corporation tramways were 
! inaugurated, and a supply of current for this purpose was 
given by the electricity department. During the year 1902 
the number of units sold for tramway traction purposes 
equalled 5,259,202. 

[ The distributing network of mains has been increased 
from year to year until at the present time thero are 96 
miles of distributing mains and 53 miles of tramway mains 
| laid and in use. 

Since the erection of the first generating station two 
more stations have been built, the total horse-power now 
installed being 11,500, whilst extensions have been planned 
and are now being carried out to accommodate a total of 
27,500 h.p. 

The total capital expenditure at the end of 1902 was 
429,768/., whilst the income from all sources was 70,917/. 
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New Loom Works (Messrs. George Hodgson, Ltd.). 

Leader : Mr. E. Naylor. 

The site of these works, containing an area of 4£ acres, 
js at Frisinghall, in close proximity to the station, am] 
with facilities of railway siding accommodation right on to 
the ground. The iron, coke, sand, &c,, are brought in 
trucks from the Midland Kail way direct on to the level of 
the foundry stage, where the coke and iron are stored. 
Immediately adjoining the foundry are the pattern-rooms 
and the cleaning and fettling shop. Next to the latter is 
the store-room for unfinished eastings, front which there 
are three doors opening into the boring, turning, and 
grinding shops respectively. In the exhibition room a 
number of looms of different descriptions in working order 
were seen. 

Crosslev Hall (Messrs. IVu. North ami Co., Ltd.). 

Lender : Mr. K. T. Holdswortii. 

The Crossley Hall Dyeworks was built iu 1889, with a 
ground floorage of over three acres. Cotton warp and yarn 
dyeing, bleaching, sizing, and mercerising were seen here 
in all their branches, also winding from the warp to the 
pirns ready for the weaver, and beaming warps for the 
loom. 

All the various fancy colours and different kinds of 
blacks are dyed ; warp and hank mercerising is very 
extensively carried on, this establishment being among 
the first to carry out the process on warps. 

Mr. \V. H. North and his son personally conducted the 
visitors and explained the processes to them. Afternoon 
tea was provided, and a vote of thanks was proposed by 
Mr. E. Carey, seconded by Mr. A. If. Allen, to which 
Mr. North replied. 

Bowling Dyeworks (Messrs. Edward Ripley 
and Sox, Ltd). 

Leader : Mr. J. It. Denison. 

This is said to he not only the largest, but the oldest 
established dyeworks, having been founded nearly a 
century ago. It is divided into twelve departments 
each under separate management and each devoted to a 
distinct class of trade. To this departmental system may 
be, to some extent, attributed the steady growth of the 
business, for each department is placed under the close 
•supervision of a specialist, who has the most approved 
machinery and material placed at his disposal. The scope 
of operations is a wide one, embracing practically anything 
that is manufactured in the way of fabrics. All kinds of 
dress goods, worsted coatings, mohair and alpaca goods, 
Italians for coat linings, and even flannels and silks, are 
here dea’t with, and are finished in countless varieties of 
shades. Specialities invented at Howling Dyeworks arc the 
“ I’irle ” finish, which renders any fabric unspottablo by 
ruin, and the “Ripleue ” finish—a recent invention designed 
to make all-wool flannels unshrinkable. 

To provide the immense power required there is a battery 
of twenty-five boilers consuming 200 tons of coal per •lay, 
while over one million gallons of water are pumped from a 
great depth daily. 

Some idea of the capacity of the establishment may he 
gathered from the fact that the number of yards of cloth 
treated in one year exceeds 30,000,000. The workmen on 
the books exceed 2,000, in addition to a clerical staff of 
sixty and a large number of skilled mechanics. Perfectly 
equipped in every respect, the works are lighted by 
electricity. 

A featuro of special interest to the visitors wag the 
beautifully fitted laboratories of the Research Department. 

In order to make a great effort to regain the sillc dyeing 
and finishing trade, which is gradually becoming lost to 
Lugland, a new department has also been started, which is 
now fully equipped to deal with all classes of silk goods. 

Messrs. Law, Bussell, and Co., Ltd. 

Leader: Mr. W. West. 

In the handsome warehouse of this firm, the visitors were 
shown the following goods, which represent the staple 


J industry:—Worsted, woollen and cotton dress goods, 
linings, umbrella cloths, coatinirs, furnishing goods, and 
blapkets. In these this firm now does a largo home and 
colonial trude. 

This excursion was marked as specially suitable for the 
lady visitors. 

New Central Fire Station. 

The new Central Fire Stution wus opened on October 28, 
1902. 

The engine-house accommodales five engines, and is 
placed in the centre of the principal front, anil immediately 
behind each engine are the stables. The doors of the stables 
and the engine-house are constructed upon a patent auto¬ 
matic principle, so that upon pulling a cord they fly open, 
the horses are released and run to their posts, the harness 
becomes attached, and a turnout is made within a few 
seconds after the alarm. 

I Tub Annual Dinner. 

The annual dinner was held at the Midland Hotel on 
Thursday, July 16th, and brought together a large and 
distinguished company, which included many ladies. The 
President (Mr. Ivan Levinstein) occupied tho chair, and 
amongst those present were tho Mayor and Mayoress of 
Bradford (Alderman mul Mrs. David Wade), .Sir William 
Ramsay, K.C.B.. F.R.S. (president-elect), Prof. Edward 
Divers, F.R.S. (Emeritus Professor of Chemistry at the 
University of Tokio), Mr. Thomas Tyrer (past president of 
the society), Mr. Samuel Hall (lion, treasurer), Mr. Eustace 
Carey (vice-president), Prof. Edward Hart (delegate from 
the New York section), Mr. Walter F. Reid (chairman of 
the London section), Mr. W. E. B. Priestley (Bradford) 
Mr. J. E. Fawcett (Bradford), Principal N. ltodington 
(Yorkshire College), Mr. E. If. Gray (president of the 
Institute of Electrical Engineers), Mr. Tbos. Fairley 
(president of the Society of Public Analyst-), Prof. W. R. 
Lang (chairman of the Canadian section), Mr. B. ('. Aston 
(New Zealand Department of Agriculture), Mr. J. Carter 
Bell (chairman of the Manchester section), Mr. J. K. 
Bedford (chairman of the Yorkshire section), Mr. F. Tute 
(chauman of the Liverpool section), Dr. J. T. Dunu 
(chairman of the Newcastle section), Mr. \V\ M. Gardner 
(hon. local organising secretary), and Mr. J, B. Moorhousi- 
: (hon. local treasurer). 

The Pkksidknt proposed the toast of “The King,’’ and 
said that, whereas last year they sent from their annuuV 
dinner a telegram to His Majesty to congratulate him upon 
his wonderful recovery from illness, they were now able 
to rejoice in the fact that His Majesty was permanently 
restored to health. 

The Mayor proposed the toast of "The Society of 
Chemical Industry.” He thought it was the most important 
toast of the evening. He rejoiced to have the Society in 
| Bradford, because he thought the gatherings would prove 
1 of mutual benefit to the Society and to the city, especially 
to the latter. He understood that 21 years ago they had a 
membership of 300. The fact that this had now risen to. 
4,000 showed the progress that had been made. The 
President had spoken in his address about foreign com¬ 
petition. In his own opinion there was nothing to fear from 
foreign competition if they could find out ways and means 
to capture their own home trade. There was at home and 
at their own doors sullicient trade to find employment for 
everyone in this country. Bradford, as most of them would 
know, was not concerned lnrgely in chemical industry, but 
it was a towu which used a large quantity of chemicals. 
Bradford was a large textile community. It was often 
termed “ Worstedopolis,” dealing with the wool from the 
sheep's back tip to textiles ready for wear. The progress 
of Bradford during the last 30 or 40 years had been remark¬ 
able. It used to be said that grass would grow in the 
streets of Bradford if they lost the American trade. They 
had practically lost that trade, hut grass was not to be seen 
in the streets of Bradford that day. Personally he did not 
fear the competition of either America or of foreign 
countries. He believed that Bradford could hold its own 
against all competitors. Ho thought that his friend the 
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President was somewhat in favour of protection. Person¬ 
ally, he (the Mayor) was in favour of the open door. To 
ills min'd England had progressed marvellously during 
the 50 years of free trade. Where was poverty found to-day ? 

If there were the trade to employ it, they could not get 
the workpeople necessary to run all the machinery in Brad¬ 
ford. If they captured this and the other market there 
was something still to capture, and that was the people 
to produce the output. In Bradford the population had 
increased to 280,000, and everyone was better fed and 
better clothed thau was the case 50 years ago, and he did 
not think there was any dire distress at all. He had very 
great hopes of the future, notwithstanding all the pro¬ 
tectionist ideas that were prevalent at the present day. As 
to the dyeing industry, he used to say a few years ago that 
he thought Germany and Prance could beat Bradford, but 
he was very glad to say that Bradford could beat either as 
to dyeing. It used to be said that all the brain power wus 
in Germany; nothing of the kind was the case. There 
was plenty of it in England. There were some of the j 
finest urofessors engaged in connection with the industry 
of chemistry. Still they welcomed all foreigners who had 
b»«n the pioneers in the industry, though if they did not , 
Iook very sharp England might take the first prize. The 
gathering around him was an influential and varied one, 
and he wished personally to welcome Prof. Hart from the 
United States, aud give him a cordial greeting. Notwith¬ 
standing the high tariff of the States, he believed that if 
America, England, Canada, and our colonies marched 
.together there would be no more Pranco-I’russian wars. 

If the English-speaking race would only work shoulder to 
■ shoulder he thought they could set the tune to the rest of 
the world, and he did not see why they should not; why 
there should not be one common bond of union between all 
the English-speaking peoples to help forward not only their 
own progress, but that of mankind generally. There was 
a representative from Canada present, and also a repre- 
. .tentative from New Zealand. That showed that tho Society 
was world-wide, aud at any rate so far as it was concerned 
-there was a chance of mutual working together, and help¬ 
ing forward the general well-being of the whole, in con¬ 
clusion the Mayor said he was proud of the city in which 
he hud grown" up, and proud of its institutions and its 
industries, and he was pleased to say that, thanks to the 
development of technical education, tho humblest hoy 
could climb from the lowest rung of the ladder to_ the 
highest. As to the nmuicipal life of Bradford, its activity 
was so well known that he need not refer to it. He had 
the utmost pleasuro in submitting the toast. 

The PitnsiuENT responded to the toast, and said that 
itho chief citizen of Bradford had spoken and given his 
.dictum, and it was not for him to contradict him. lie wished 
rather to say something in reference to the working of the 
Society. He could conscientiously say, after trying to make 
himself acquainted with the organisation and administration 
of the Society during his two years of presidency, that he left 
that chair with the conviction that no society had a better ] 
council than the Council of the Society of Chemical i 
Industry. He also spoke in terms of the highest apprecia¬ 
tion of tho work of the Publication Committee, which had 
resulted in making their Journal the very best publication 
in the world for applied chemistry. He gave the grentest 
credit for the success of the Journal not only to the members 
of the Publication Committee, but also to their most esteemed 
and long-tried editor, -Mr. Watson Smith, aud to Mr. Cress- 
well, the sub-editor, and the whole staff. He congratulated 
the Society most heartily on the presence of ladies at that 
dinner, an innovation which had been so entirely successful 
that they could only wonder that it had not been! tried 
wars ago. He hoped that they would always have the 
privilege of the presence of ladies at future dinners of the 
Society. Filially lie wished to say a few words of acknow¬ 
ledgment of the work done by the chairman and members 
of the Iocul committee. Their most sincere thanks were 
due in the first - instance to Mr. TV. E. B. Priestley, the 
chairman (#tbe local executive committee, and to Mr. J. B. 
Moorhonse, tho hon. treasurer, and to Mr. W. M. Gardner, 
tho hon. secretary. Tho work of making tho arrangements 
(or the annual meeting was always a heavy one, aud it 


had been carried through by their friends JJr- Gardner aud 
Mr. North. He had pleasure also in testifying to the value 
and usefulness of the excellent handbook which had been 
produced for the Society under the editorship of Messrs 
Pearson and Spencer. ... , . , , 

Mr. C. G. Chksswem, informed the gathering that letters 
expressing regret at their inability to attend the dinner 
had been received, from Mr. J. II. Wicksteed (President 
of the Institute of Mechanical Engineers), Mr, David 
Howard (President of the Institute of Chemistry), Prof. 
James Dewar (President of the British Association), Mr. 

S. K. Atkins (President of the Pharmaceutical Society), 
Prof. Tilden (President of the Chemical Society), Prof. 
Thorpe (Foreign Secretary of the Koyai Society), Mr. 
Hawksley (President of the Institution of Civil Engineers), 
Mr. Andrew Carnegie (President of the Iron aud Steel 
Institute), Mr. Bennett H. Brough (Secretary of the Iron 
ami Steel Institute), Dr. J. W. Swan (President of the 
Faraday Society), Sir H. Trueman Wood (Secretary of the 
Society of Arts), Sir Wm. Abney (President of tho Koyai 
Photographic Society), Sir Win. Preece (President of the 
Society of Arts), and Mr. Ilennin Jennings (President of 
the Institute of Mining aud Metallurgy). 

Sir Wiu.iam Kamsay, K.C.B.,gave tho toast of “ Applied 
Science.” After some humorous remarks on the construc¬ 
tion of the toast list, Sir William went on to say that the 
President had remarked, for the benefit of those who were 
not members of the Society, that the Society was rather 
famed for its rapid method of publication. The Journal of 
the Society was formerly a monthly one; now it was a 
fortnightly ; perhaps in another 24 years it would be a daily 
one. Anyhow, rapid publication was what was aimed at, 
and he thought he should not lie departing from this 
tradition of the Society if he let out what was no longer a 
secret, inasmuch as it had been published in tho journal of 
Nature which was appearing that evening. For some time 
two very distinguished young scientists of Canada— 
Prof. Kutberford, of Montreal, and Mr. Soddy, who was 
now working in his laboratory—had been investigating the 
properties of those mysterious elements which had the 
power of discharging an electroscope when they were 
brought near it. They were all aware, no doubt, that this 
property was first discovered for uranium by M. liecquerel, 
a well-known scientist of Paris, and not long afterward- 
Mons. and Mdme. Curie discovered the wonderful element 
radium. Messrs, ltutherford and Soddy discovered that 
thorium, an element not far removed from radium and 
uranium, gave off what they called an emanation, or what 
we might call a gas —a substance which could be moved 
from pluce to place ; a substance which could be eoudensed 
by cooling to a sufficiently low temperature, but most 
remarkable as a substance which discharged a charged 
electroscope, and also a substance which shone in the dark. 
This they called an emanation. They pointed out that 
radium gave out a similar emanation or gas continuously, 
but any salt of radium—radium bromide or any othi r 
salt of radium—if allowed to stand for a while, aeciimu 
lated a farther quantity of gas, which could be removed 
by a pump or by washing it out with another gas. 
This very curious substance lost its properties on standing. 
If it were allowed to remain for four days it would be 
found to have parted with half of its power to discharge 
an electroscope, and it became, if looked at in the dark, so 
far as they could judge by the eye, only half as luminous ; 
and as time went on it lost its power to discharge electricity 
and lost its luminosity until, after a mouth, there was 
nothing left. There appeared to be no residue as far as 
could be told. Mr. Soddy had done him the honour to 
come and work in his laboratory, and as he himself had 
some little experience in dealing with small quantities of 
gases, they had laid their heads together aud had contrived 
to examine the emanation or gas which was given off from 
radium. He might tell those who might not be aware of 
: the fact that radium was very expensive, because it was 
' a very rare substance, and that 251. would buy a very 
small quantity indeed, less thau a grain. They managed 
to scrape together the needful and invested in as muck 
radium as they could get; indeed, all there was in the 
market at the moment; and having examined this gas they 
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found to their astonishment the other day that the emana¬ 
tion contained a quantity of helium, a light constituent of 
the atmosphere. He did not wish to imply that the emana¬ 
tion was helium, for it was not. The gas was first passed 
through a tube cooled with liquid air in which the emana¬ 
tion stayed behind, being condensed at the low temperature, 
but the other gas passed on through this cool tube, and, 
when collected in the mieroscopic Thicker tube, what is 
called a vacuum tube, it showed undoubtedly the whole 
spectrum of helium. It was impossible to forecast what 
this implied, but they must remember that ttao radium 
bromide which they had obtained—prepared no doubt by 
the same process which the Curies used; namely, the 
decomposition of pitchblende, a uranium mineral, with 
precipitation of barium by means of sulphuric acid, and 
with it radium, and separation of radium from barium by 
fractional crystallisation—that this radium obtained from 
pitchblende could hardly be supposed to have retained tho 
helium through all these manifold operations ; and it would 
follow that the helium must be generated from tho radium, 
or from the gas—the emanation—which the radium gave 
off. He was at present as much in the dark about it as 
anyone, and merely chronicled the fact that there was 
undoubtedly production of helium continuously from radium. 
It was useless to speculate further upon such subjects. He 
thought it was betrer if one hail ideas on a subject to 
mature them and perfect them by further experiment before 
indulging in vain conjectures. Therefore he would leave 
the subject at present and revert to the immediate subject 
of his toast, which was “ Applied Science," and they would 
acknowledge that, although he had departed very far indeed 
from it, they might hope that in the future this branch of 
Science, as well as others, might meet with its application. 
What would actually take place they could not forocast; 
but even now any rich man who did not mind possessing 
a luxury could furnish a very efficient illumination for an 
ordinary sized room which would be permanent, or, at all 
events, would last out his time—at any rate, some three 
thousand or four thousand years—for an expenditure of 
about 5001. if he could get the radium. At a Scotch 
wedding the bridegroom, as was customary at a wedding 
breakfast, rose to respond to the toast of the health of the 
bride. He was not used to public speaking, and, words 
failing him, he contented himself with the response, “Well, 
there's naething wrang with the woman ”; and in proposing 
the toast of “ Applied Science ” he should like to point the 
moral of this story, and say that there was nothing wrong 
with it; that it was in a state of absoluto health, and in this 
country, as well as in others, it was in a state of marvellous 
fertility, and as each branch of Applied Science was 
apparently capable of producing any number of other 
branches of Applied Science, as time went on they might 
expect a somewhat numerous family. 

Mr. Wai.trr F. Rkid, in responding to the toast, said ho 
remembered no meeting of the kind at which so important 
:i n announcement as that delivered by Sir William Ramsay 
had been made. Ho thought they were to be congratulated 
at this announcement. It was a subject for great con^ 
gratulation that such an advancement had been made in 
the knowledge of one of the greatest branches of modern 
science. Sir William Ramsay said he had been in the 
dark on the subject; but if anyone had thrown light on 
radium it was Sir William Ramsay. It was rather a difficult 
matter to reply to the toast of “Applied Science,” because 
more or less all science was applied. It was a question of 
the scale of application. For instance, one might say that 
liquid air had no practical application ; bu: at once, directly it 
was available, it was used iu the laboratory, especially for 
the isolation of now gases. The discovery of radium again 
opened up large fields, and at the same time difficulties to 
those who wished to follow this new branch of science. We 
all depended upon applied science. The very dinner they 
had just eaten had been a matter of applied chemistry. 
The savage who first produced fire was applying chemistry, ; 
and the courage of the man must be admired; but thero had j 
been one application after another for every now fact that 
arose. The growth of their Society was less in proportion 
than the growth of the applications of modern science. 
There was no question that their Society had an enormous 


future before it. Every new fact that arose in chemistry 
had to be dealt with, and it was chiefly the members of 
their Society who applied the science in a way whioh made 
it available for the whole population. That was especially 
their function. A distinguished member of their Society, 
Sir William Crookes, referred, he thought in rather too 
pessimistic terms, to tho time when their food supply would 
fail, and when the wheat lands would not supply suffioient 
for the human race. Four or five years ago the extraction 
of nitrogen from the atmosphere for the fertilisation of 
plants was talked about, and it was characterised as a 
dream. Now it was uu accomplished thing. Means were 
being found to fix the nitrogen of the air, and it would be 
usodjto produce food products. Sir William (Irooltes made 
no allusion, he believed, to the sea. Quite recently he 
(the speaker) had a very interesting conversation with 
a good friend of his. l)r. Divers, who alluded to the 
great use made of the products of sea-weeds for food 
in Japan. These were made available for our use by 
chemical operations, rather crude in their nature, but 
that opened out au enormous field for cheinieul industry 
and applied science. It was a subject that had been 
ably dealt with by one of their old members, and there 
could be no doubt that there was an enormous store of 
food in the sea for tho human race should their ordinary 
supply ruu short. Ho did not think they were altogether 
dependent upon the cargoes of wheat that came to our 
shores from certain countries. With regard to the future 
of British trade, he must say that he shared the thoroughly 
British and straightforward views of the Mayor of Brad¬ 
ford. He was not a pessimist at all, but at the same time 
we could not stay where we were. A month ago he had 
the pleasure of going over the important laboratory of 
Prof. Emil Fischer, of Berlin, and one thing struck him 
thero as an old Berlin student, namely, the improved 
apparatus which they had thero, its compared with what was 
at our disposal in this country; especially as regards the 
quantities of material for experiment. Unless there was an 
improvement here in this respect, we should fall behind. 
Our appliances were not altogether up-to-Jute. In that 
direction our technical institutions were alike. He did not 
think it was necessary or even advisablu to found other 
institutions on the same lines. It might not lead to more 
applied science, although it might lead to a great deal more 
science being taught. But the supply of trained chemists 
was in excess of the demand. What they wanted was a 
chemist who could be taken from a technical institute, 
and put in charge of work? and entrusted with the control 
of operations. The other point had been dealt with, aud 
that was that, in connection with the technological institu¬ 
tions, the education of those who attended had not been 
sufficient for them to get the best fruit from the teaching 
which they received there. As to those applications of 
applied chemistry which came to us by accident, we bad 
recently in connection with our Government factories at 
Woolwich a most disastrous explosion which resulted in 
the loss of many lives. Now it was a very carious 
thing that the substance which caused that explosion bad 
been made for nearly a century, and had been used for 
a variety of purposes as a dye, and it was not thought it 
was an explosive. Accidentally, it was found to be an 
explosive. An ingenious Frenchman melted it and put it 
into shells, and thon our Government made lyddite of it. 
There we had a case of applied science almost by accident. 
But, ou the other hand, there were a great number of these 
applications which were found by very careful research, 
and he thought it would bo to their advantage if they could 
keep in this country and give tho very highest posts 
possible to men of science, who had shewn themselves 
capable of developing new ideas. They all knew what good 
Hofmann did to this country ; wheu ho left, he took with 
him not only his own knowledge, but also the aniline 
industries, and if we had given Hofmann 1,000,000/. to 
have stayed in Great Britain it would have paid us well. 
He had pleasure iu responding to the toast. 

Mr. Thos. TrnKit proposed “ The Trado and Industries 
of the District.” These told their own tale in the 
admirable handbook to which the President had referred. 
Eiward III. had broad views and was a worthy predecessor- 

c 3 






866 JOURNAL OF THE SOCIETY 


of. Edvard VII. He took the wido view which seemed 
to be characteristic of British diplomacy, and be invited 
the Flemish to come over. They came. Whatever they 
taught us we to day inherit. Later came Sir Robert Teel, 
whose battles would have to he fought over again on a 
wider area and with a larger issue and on broader facts. 
But again the result of that was that the three towns of 
Hamburg, Frankfort, and LUbeck again sent ub their 
goods and their men. History would be repeated and it 
would be well for us in this controversy to he cautious 
and not to treat the subject of fiscal enquiry with scorn. 
Tho Mayor had remarked that with the opeu door we 
had benefited and that the grass had not grown upon 
the streets. This wns not so much a controversy ns a 
desire for facts, and ono could not help seeing that the 
day had come when mere shibboleths and mere tradition 
counted for nothing. The scientific application of fact, 
the application of scientific methods were not confined 
to chemistry merely, but there was a scientific method 
in business, and there could he no more stimulating words 
than those which the President elected yesterday had 
given to them. There might be rivalry in the world, hut 
let them meet one another as men of equal talent and 
ability. The trades and industries of that district had 
resulted largely from the applications of science. It might 
he true that there was more merchanting, for they had 
seen great packing-cases full of yarns to go abroad. It 
all went well to show that we must not ho the producers 
of half products for any persons outside the United 
Kingdom. He was glad that the industries of the district 
were not decreasing. He was also glad to know that tho 
capital of England was not decreasing, hut its investments 
abroad were enormous. He considered himself honoured 
in having been asked to propose the toast of “ The Trade 
and Industries of the District.” 

Mr. W. E. B. I'm kstley, J.lh (chairman of the local 
comiuitttee), responded to the toast, and said that the 
labours of the members of the Society of Chemical Industry 
were absolutely necessary to the existence and prosperity 
of the city of Bradford. The last time be crossed the 
Atlantic lie had an experience of the weird and mysterious 
wonders of wireless telegraphy, and this had been to him 
a most wonderful illustration of the way in which science 
united the peoples of the world. lie did not look upon the 
achievements of science, and of such men as thoso who 
were members of that Society, purely from the commercial 
point of view. Their work for the benefit of humanity had 
greater and nobler results than the enormous help which 
was given to commerce—greater results even than they 
themselves, probably, were aware of. See, for instance, 
how the application of electricity had made it possible to 
relieve the pressure of population in the towns, and to give 
opportunity of building up healthy men and women, and 
thereby building up the Empire. It was the research of 
scientific men that led to such important possibilities as 
these. Looking at the matter from the commercial point of 
view also, it would be absurd to suggest that the marvellous 
development of manufacture which had taken place in 
Bradford was entirely due to the perseverauce and adapt¬ 
ability of the Yorkshireman. It had come very largely 
through the application of science to industry. He was 
glad to think that the greatest scientists in the world to-day 
were Englishmen; and he would venture to predict that 
when the Society visited New Y’otk next year it would find 
the Americans anxious to learn something from the English¬ 
men. In conclusion, he said that, in spite of all that was 
hinted to the contrary, he had not the slightest fear for tho 
future of this country; und whilst men like Sir William 
Ramsay were continuing the noble work they were doing, 
ho cared nothing for the competition or rivalry of the Whole 
of the world. 

Prof. EnwjiUD Hart proposed the toast of “ The York¬ 
shire Section.” Alluding to the importance of education, 
and the great extent to which the success of education 
depended on the .quality of tho student, he spoke in eulo¬ 
gistic terme^of the cleanly appearance of the Bradford 
children, which, he said, had pleased him greatly. He had, 
in faot, daring his visit been greatly pleased with the 
Englishman as a type, and he should be ungrateful if he 
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did not make recognition of the cordiality of the reception) 
which bad been extended to him personally, both during- 
this visit and during his previous visit in 1895. In refer¬ 
ence to the visit of the Society to the United States next- 
year, ho wished to dismiss from their miDds any undue fear 
which those who intended to visit the States on that occa¬ 
sion miaht have in regard to the consequences of the tariff* 
with which the American people had hedged themselves 
roond. Having written to a friend, stating that he wanted 
some positive assurances on the subject, he had received in 
reply a letter from Mr. Russell W. Moore, who waR iu the 
Customs service and-in the Appraiser's Office in New York, 
informing him that tourists from abroad were not bound by 
the 100 liols. limit, hut could bring in anything and every¬ 
thing which wns necessary for their convenience and com¬ 
fort during the voyage or during their stay in Amcrioa. It 
was added that trunks containing wearing apparel could be 
left in bond in New York or placed in any storehouse free 
of duty, aud that, iu regard to the examination of their 
baggage, the Collector of ('ustoms would be requested to 
see that it was accomplished with all possible expedition, 
and that Mr. Moore would give the matter his personal 
attention aud endeavour to make the experience as little 
annoying as possible. The American committee. Prof. Hart 
went on to say, were sincerely desirous that each of the 
members of the Society who came should he able to learn 
all that was possible for himself upon the matters which 
were of special interest to him, and, in order that this inten¬ 
tion might be carried out with success, he ventured to make 
the practical suggestion that each of them should indicate, 
either individually to him or through their headquarters, 
the matters in which they were particularly concerned. 
The American committee would then make arrangements to 
to put each visitor into the hands of a suitable person who 
would he able to give them all the informatiou that was 
possible. He suggested that this arrangement should be 
acted upon with as little delay as possible, so that the. 
American committee should have ample time to carry its 
wishes into effect. Ho had the greatest possible pleasure in 
proposing the toast of “ The Yorkshire Section,” hecause. 
no one could have been treated in a more kiudly way than 
the members of the Society had been treated by the 
Yorkshire Section. He was sure they would agree with 
him that if the American welcome was any warmer than 
the Yorkshire welcome had been it would be very hot 
indeed. 

Mr. J. E Bedford (Chairman of the Yorkshire Section) 
responded to the toast. What bad been said had been 
very satisfactory to the local committee, as it showed that 
the arrangements had been carried out in a way to satisfy 
the visitors. For some weeks, iu fact for some months, 
the local committee had been working very industriously 
at the details, but for his own part he could claim very little 
individual credit because family affliction took him away, 
but he knew that the business was left in the hands of 
capable organisers. 

Mr. Walter M. Gardner, who was received with 
applause, said that, on behalf of the local committee, lie 
wished to thank those who had aided them so very heartily iu 
the arrangements—the Mayor, Mr. W. K. Aykroyd, Mr. F. 
H. Fawkes, and those gentlemen who had so kindly and 
willingly thrown open their works. He was sure he was 
speaking in this respect not only on behalf of the local 
committee but on behalf of tho whole body of members. 
Then he thought that Bradford wns to be congratulated od 
the visit of the Society, and there was special gratification 
on account of so important an announcement as they had 
h-en privileged to hear from Sir William Ramsay. Cer¬ 
tainly the Bradford meeting would bo remembered, perhaps 
for all time, as the occasion on which the possibility, or even 
probability, of the genesis of one element from another was 
publicly announced. 

The President said those present had heard from Prof. 
Hart, of America, the generous arrangements which were 
being made for the reception in New York of members of the 
Society of Chemical Industry. One of the greatest honours 
which would be conferred upon the members would bo the 
reception by the President of the United States. He thought 
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tt was only right that they should honour the toast of “ The 
President of the United States." He called upon Prof. Hart 
to reply. 

Prof. Hart, in responding, expressed his appreciation of 
the kindly feeling which had actuated the toast. One of 
the first things he had to learn at school was a list of the 
English kings. lie did not think he could recite it now, 
but he knew the name of the last sovereign and the present 
one, and he had not forgotten Queen Elizabeth, of course. 
The bond of brotherhood that existed among the Euglish- J 
speaking peoples was a strong one. He sincerely hoped j 
that it would go on grow ing stronger. Now how were they 
to give some practical expression to this feeling which he 
found all of them shared—and he was sure the feeling was 
strong, at least in certain quarters, on the other side of the 
Atlantic, and there had been demonstration that it was 
strona in other Darts of the world ? He would suggest for 
consideration that one way to get together in anything at 
all was to have common habits and common customs. 
There were two things which they might perhaps do. Why 
could not they hnvo a common coinage to begin with, and 
why could not they have a community of postal arrange- ! 
merits ? Perhaps we could do it. There was now a Hoard 
of International Arbitration, and lie hoped that was only a 
beginning. There had not been much submitted to that 
court a- yet, but let them hope there might he. The first 
international arbitration took place between England and 
the United States. He was not quite sure whether England 
was the loser, but if so England paid the debt like a man. .j 
They were ready to do the same tiling, and lie thought 
America was ready to join with them as far as it was j 
practicable in all those things which they had in common, ■ 
and he trusted that the selfish arrangements of established 
institutions would not interfere with the further union of 
people who were after all one people. 

A musical entertainment, both vocal and instrumental, 
was provided. 

Appendix. 

The following is the text of the letter to “Nature” to 
which Sir Wm. liamsay made reference in his speech. 
The communication takes the form of a letter to the editor, 
and is headed “ Gases Occluded by Radium Hromide — 

Rutherford and Soddy (Phil. Mag., 1!H‘2, p. 581! ; Minis, 
pp. 453 and 579) pointed out that the almost invariable 
presence of helium in minerals containing uranium indicated 
that that gas might be one of the ultimute products of the 
disintegration of the radio-elements. Rutherford, moreover, 
determined the mass of the projected panicle which con¬ 
stitutes the “ A-ray ” of radium (Phil. Mug., 1903, p. 177) 
to be approximately twice as great as that of the hydrogen 
atom, an observation which points in the same direction. 
These A-particles are readily absorbed by solids, and should 
accumulate in the solid salts of radium and iu the radio¬ 
active minerals. 

We have been engaged for some months in examining 
the spectrum of the “ radio-active emanation ” from radium, ; 


and during this work the opportunity presented itself of 
examining the gases occluded hy 20 mgrms. of radium 
hromide which had been kept for some time iu the solid 
state. These gases, which ure continuously generated, 
have already been partially examined hy their discoverer, 
Giesel, and by Hodluender (Her., 36, [9], 317j this 
Journal, 1903,322), end found to consist mainly of hydrogen 
aud some oxygen. We have found that after removing 
hydrogen and oxygen from the gas evolved from 20 mgrs. of 
radium bromide, the spectrum showed the presence of carbon 
dioxide. On freezing out the carbon dioxide, mid with it a 
large proportion of the radium “ emanation," the residue 
gave unmistakably the D :1 line of helium. This was con¬ 
firmed by sealing off the tube and comparing its spectrum 
with that of a helium tube. The coincidence of the two 
lines may be taken to be at least 1 -10th of the distance 
between D, and I),, or say 0-5 of an Angstrom unit. 

This observation, if confirmed, substantiates tho theory 
already mentioned, aud brings ordinary methods to bear on 
the changes occurring in radio-active bodies. 

July 10. Wim.iam Ramsay. 

Frederick Soddy. 

P.S. (July 13).—We ha e repented tho experiment with 
SOingrs. of fresh radium hromide. kindly placed at our 
disposal by Prof. Rutherford, which hail probably been 
kept for several mouths in the solid stale. Entirely new 
apparatus was constructed for tile purpose, and better 
precautions were tuken to exclude from the spectrum tube 
carbon dioxide and the cmauution. The spectrum was 
practically that of pure helium with the addition of two 
newlines. The lines identified are:— 


Rod . 0677 

Yellow (U ;1 ). 6S70 

Green.5010 

Gi-oen-lilile. 4932 

Blue . 4713 

Violet. 4472 


The additional lines are one in the red and one in the 
green ; these we have been unable to identify. 

THIRD DAY.— Eriday, Jitly 17th. 

The parly left Bradford hy special train at 9.10 a.in., 
arriving at itipoll about 10.20 a.ra., where conveyances took 
the visitors to Studley Royal, and hy walking through the 
lovely park a visit was made to Fountains Abbey. 

The visitors were subsequently conveyed to Ripon, where 
luncheon was provided at the Unicorn Hotel; alter luncheon 
a visit was made to Ripon Cathedral, aud later on the party 
proceeded to Harrogate. 

Here afteruoon tea was provided at the Grand Hotel, 
the visitors returning to Bradford about 6.30 p.m. 

In the oveniug, from H to 10 p.m., a Ladies’ Musical 
Evening was held in the Midland Hotel, tho day’s 
entertainments being concluded by a Smoking Concert 
at 10 p.m. 
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I.—PLANT. APPARATUS. AND MACHINERY. 

English Patents. 

Gases; Method of and Apparatus for Separating -, 

front' a Liquefied Mixture thereof The Linde British j 
Refrigeration Co., Ltd., London. From C. Linde, Munich, 
Bavaria. Eng. I’at. 14,111, June 21,1902. 

See U.S. Pats. 727,650 and 728,173 of May 12, 1903 ; this 
Journal, 1903, 743. Compare also Eng. Pat. 12,528,Juno28, 
1895; this Journal, 1896, 528.—K. S. 

Furnaces ; Impts. in -. J. M. Stratton, Paisley, 

Scotland. Eng. Pat. 15,043, July 5, 1902. 

An air chamber with its sides sloping upwards, so as to 
form a coustrieted upper opening, is placed in the ash-pit 
centrally beneath the grate of the furnace, and air, either 
cold or preheated, or mixed with steam, is blown in. 
Another plan consists in arranging pivotally mounted or 
fixed baffle-plates longitudinally or transversully beneath 
the grate, these serving to deflect the air blown into 1 ho 
ash-pit to different parts of the fire,—L. F. G. 

Furnaces; Impts. in Regenerative -. A. G. Bloxam, 

Loudon; from F. II. Treat, Pittsburg, Pa. Eng. Pat. 
16,175, July 21, 1902. 

A t'tT furnace has at each end a gas regenerator, and 
beyond that an air regenerator. At the right-hand end is a 
valve controlling the admission of the combustible gases 
into one of two passages, at the same time connecting the 
other passage to the chimney. At the left-hand end is a 
similar valve controlling the air supply. The combustible 
gases pass from the gas valve through one of the passages 
into the right-hand heated gas regenerator, and air passes ' 
from the air-valve through a flue below Ihe furnace ! 
Into the right-hand heated air regenerator. The heated 
gases mix and are burnt. The products of combustion pats 
partly down through the left-hand gas regenerator, heating ! 
it, and out to the chimney through the other passage ; 
controlled by the gas valve; and partly through the lefl- ' 
hand air regenerator, heating it, and out to the chimney 
through the other passage controlled by the air-valve. 

On reversing the valves, the gases and air are sent through 
the heated left-hand regenerators, and the products of 
combustion pass through and heat the right-hand re¬ 
generators.—L. F. G. 

Furnaces or Apparatus for Roasting, Calcining, and the 
like. G. W. Johnson, London. From Verein Chemischer 
Fabrikeu in Mannheim, Mannheim. Eng. Pat. 1G.207 
Joly 21, 1902. 

See U.S. Pat. 726,911 of 1903 ; this Journal, 1903, 690. 

, —T. F. B. 

Airation of Liquids; Method for the more Efficient and 

more Economical -. A. P. Swan, Dundalk, Ireland. 

Eng. Pat^l6,363, July 23, 1902. 

The liquid to he aerated Is contained in a cylindrical 
vessel, in which it is subjected to a circular movement by 
mechanical or other means, the air being forced by pressure 
through a “ finely-divided plate ” and wire gauze into the 
liquid near the bottom of the vessel. In consequence of 


the movement of the liquid, and the diminished buoyancy 
of the air due to its “ finely-divided state,” the air remains- 
submerged for a prolonged period instead of rising straight 
upwards to the surface of the liquid.—K. A. 

Condensers for Distillation and for other Meat Trans¬ 
ferring Purposes; Apparatus for use as -. C. II. 

Cribl), London. Eng. Pat. 17,131, Aug. 2, 1902. 

Simple condensers, which may he employed also as the 
elements of compound condensers, are formed of two tubes, 
arranged one within the other, and forming an annular 
condensing space between them. The condensing space is 
enlarged at the top, and diminishes in sectional area down¬ 
wards, so that, when used for condensing vapours, the. 
space is greatest where there is most vapour, and least 
where condensed liquid predominates. By making the 
cuds of different sizes, they may be adapted for reflux 
condensation and for ordinary distillation respectively. 
The condenser may be wholly enclosed in a water-jacket 
and the inner tube also supplied with cooline water, or a 
part of it may be evaporative, and another part may be 
cooled by air. Wires, ridges, or baffles may be provided, 
to cause the vapours to follow a spiral course through the 
eondeusiug space.—U. A. 

Compressed Gases or Liquids; Receptacles for -, to 

Prevent Explosion thereof. 11. A. Pryor, London. 
From the Soc. Anon. d’Rscaut et Meuse, Paris. Eng. 
Pat. 20,211, Sept, 16, 1902. 

See Fr. Pat. 321,350 of 1902 ; this Journal, 1903, 618, 

—T. F. if. 

Crushing and Pulverizing Machines; fmpts. in -- 

C. E. Hall, Sheffield. Eng. Pat. 2702, Feb. 5, 1903. 

In roller crushing machines, such as are described in Eng. 
Pat. 2510 of 1881, the elliptic spring arrangement for 
exerting the required yielding pressure on the rollers, is 
replaced by one or more hydraulic cylinders, acting through 
pressure plates and tension bars, which are made ad¬ 
justable to enable the distance between the rollers to he 
regulated. 

The patentee also describes and claims a crushing, 
machine comprising two concentric main rollers, and a 
number of smaller rollers mounted in the annular space 
between the main rollers. Springs or hydraulic cylinders 
are employed to press some of the small rollers towards the 
outer (or workiDg) surface of tho inner main roller, and 
the other small rollers towards the inner (or working! 
surface of the outer main roller.—1{. A. 

United States Patents. 

Furnace; Muffle Roasting -. F. Meyer, New York. 

U.S. Pat. 731,114, Juno 16, 1903. 

Tiik furnace consists of a number of vertical chambers- 
each made up of a series of superposed hearths discharging 
Irom one to the other, The hearths have rotary stirrers 
mounted on a vertical shaft, and arc heated by a furnace 
common to the series, the flues extending below the loiter 
hearths of the series and abovo the roofs of these hearths 
An intermediate heating furnace, common to two rows or 
series of huarths, may also he provided. The stirrer 
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column is provided with blades, the inner ends of whiob 
are of angular cross-section and’ fit within corresponding 
angular orifices in the column, to which the blades are 
jointly, secured by a through bolt.—K. A . 

Centrifugal Separator■ [Oil, frc., Jrom Steam]. T. S. 

. Patterson, flushing, N. Y. U.S. Pat. 731,215, June 16, 
1903. 

Thk drum of the separator is carried by a steam-driven 
turbine, and encloses a chamber constructed to receive the 
exhaust-steam from the turbine and to heat the contents of 
the drum. Blades are utilised to eject the steam from the 
chamber, and lubricating ducts are provided to conduct the 
separated materials to the bearings of the machine.—U. A. 

Distilling Apparatus. W. E. Lammas, Lynn, Mass. 

U.S. Pat. 731,799, Juno 23, 1903. 

S EE Eue. Pat. 25,907 of 1902 ; this Journal, 1903, 202. 

T. K. B. 

Fires; Method of Extinguishing -. A. H. van Hiper 

and P. K. Guthrie, Nutley, M.J. U.S. Pat. 732,113, 

June 30. 1903. 

The method consists in applying to the tire a freshly pre¬ 
pared solution of sodium hyposulphite (thiosulphate). This 
may lie obtained by interposing between the water-tap and 
tiro-hose a reservoir containing crystals of sodium hypo¬ 
sulphite, which dissolve in the running water so as to give a 
solution of sodium hyposulphite of about 1'75° I!.—A. G. L. 

Column for Column Stills. E. Guillaume, Paris. 

U.S. Pat. 732,548, June 3l>, 1903. 

The column is provided with fixed inclined plates curved 
downwards at their lower edges, and extending into the 
column so that they compel the ascending vapour to take 
a zigzag course, each inclined plate being combined with a 
more or less vertical plate, which is arranged so that a 
gutter having a narrow opening at its bottom is formed 
between it and the inclined plate. (See also Er. l’ats. 
320,850 and 321,871, and Eng. Pat. 5794 of 1902; this 
Journal, 1903, 136, 313, and 223).—It. A. 

French Patent. 

Fumes and Gases, $e.; Apparatus for Removing -. 

W. Lynes. Fr. Pat. 327,012, Bee. 4, 1902. 

See Eug. Pats. 14,015 and 22,852 of 1902; this Journal, 
1903, 484 and 544 respectively.—T. F. B. 

II.—FUEL, GAS. AND LIGHT. 


In applying this reaction to the purification of gas, 
the most suitable solvent is anthracene oil, containing 
a determined proportion of high-boiling tar bases. To 
this is added 5 per cent, of aniline, about 0-2 per cent, of 
sulphur, and about 5 per cent, of benzol, the latter being 
added to prevent the removal by the mixture of tho benzene 
; existing iu the gas. The mixture may lie used in a standard 
washer, or other suitable apparatus of that character, aud, 
as it dissolves 15 per cent, of naphthalene, it affords a 
means of combining, in one apparatus, the purification of 
the gas from sulphur, with Bueb's process for tin-extraction 
I of naphthalene. 

Tho sulphocsrhauilido, being hut slightly soluble, 
senamtes out during tho operation as a finely "crystalline 
deposit, which may he filtered off. 

The author’s experiments show that the process removes 
about six-sevenths of the sulphur present in tho gas. All 
the carbon bisulphide is removed, aud tho thiopheue is 
retained by the solution. The nature of the remaining one- 
seventh is unknown ; but that it docs not consist of mer¬ 
captan or condensable bodies is proved by the fact that 
strong sulphuric acid does not retain it. l’heuyibydrazine 
removes about one-ludf of it.—If. B. 

Methane, llomologucs in Coal Gas; Occurrence and 

Determination of -. E. Gracfc. XX111., page 885. 

('(.triplex Cyanides; New Method of Analysis of - 

[Determination of Ferrocganidcs in Spent (las Puri¬ 
fiers], M. Dittrich aud C. Hassid. XX III., page 883. 

Carbides and Aeetylene-Ac etylides ; Preparation of - 

by the Action oj Acetylene Gas on the Alkali and 
Alkaline Earth Metal Hydrides. H. Xloissan. VII., 
page 805. 

Enolish Patents. ’ 

Coking' Ovens; Impts. in -. G. Wolfers, llortmund, 

Germany. Eng. Pat. 9087, April 22, 1903. 

In a coking oven with regenerators operated alternately 
for heating the air of combustion, tlm claim is for the com¬ 
bination of means for supplying gas and air to alternate 
fines iu the furnace walls, aud for conveying the products 
of combustion through tho neighbouring flues to the 
regenerator actually in operation; also means, on the 
regenerators being reversed, for supplying gas to the 
neighbouring flues, and passing the products of combustion 
from the same through the flues that in the preceding 
operation were supplied with fresii gas.—U. S. 


Alcohol as Fuel in Oil Engines. C. W. Weiss. 

Eng. and Mining J., 1903, 75, [25], S3S - 

The author states that tho results of some experiments 
made to substitute Cheap alcohol for oil as fuel in standard 
oil engines were entirely satisfactory. A mixture of four 
parts by volume of Cuban alcohol with two parts of water 
developed 4 h.p. for one hour. The specific gravity of the 
alcohol was 0-794 and that of the mixture 0-9. It is stated 
that this application of alcohol will bo of considerable 
importance in the matter of producing power cheaply in 
Cuba, in Brazil, and other South American countries and 
in the Philippines, where alcohol is cheaper and more 
readily obtainable than oil.—A. S. 

Sulphur Compounds in Coal-Gas and their Removal by 
Pippig and Trachmann’s Process. F. Frank. J. fiir 

Gasbeleucht., ]903, 46, [25], 488—191. 

The process of I’ippig aud Traehmann for the removal of 
sulphur compounds from gas is based upon the fact that 
carbon bisulphide combines with aniline, in the presence of 
small quantities of sulphur as contact substance, to form 
sulphocarbanilidn, in accordance with the equation : — 

CS, + 2C,H,NH s - CS(NHC 6 H s ) 3 + ILS. 

The hydrogen sulphide formed can be eliminated by 
known methods. 


Coking Ovens; Impts. in -. ('. Wilke, Dortmund, 

Germany. Eng. Pat. 9401, April 25, 1903. 

In a coking oven with vertically disposed heating flues and 
gas-distributing channels or jots underneath, the combina¬ 
tion is claimed of a series of channels, leading through the 
vaults below the furnace to the gas channels or jets, the. 
lower ends of these vuult channels being provided with a 
peep hole, and a cleaning implement that can be passed 
into the jet above. The lower ends of the vault channels 
are closed with a cap through which tho cleaning implement 
is passed, and in which tho peep-hole is situated.—0. S. 


Wood, Peat, or the like ; Treatment of Comminuted ■-, 

to Prepare it for Consolidation. A. Classen, Aix-lu- 
Chapelle. Kng. Pat. 17,299, Aug. fi, 1902. 


See Fr. Pat. 320,722 of 1902 ; 


this Journal, 1903, 020. 

—T. F. B. 


Fuel; Impts. in Burning Liquid - in Steam Roilirs. 

J. Weir, Cathcart, N.B. Eng. Pat. 15,917, July 17, 
1902. 

The liquid fuel is fed into tht furnace in a direction opposite 
to the escaping products of combustion, the heat from 
those serving to vaporise the liquid fuel.’— L. F. G. 
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Combustible for Explosion Motors; Liquid - . F. <le ! 

Mare, Brussels. Kug. Pat. 3626, Feb. 16, 1903. Undtr 1 
Internat. (Jonv., Aug. 11, 1902. 

To increase tlie calorific power of alcohol (preferably amyl 
alcohol) for use as a fuel in motors, it is mixed with 
nitrobenzene, the proportions being varied in accordance 
with the effect obtainable io the motor used.—C. S. 

Vapour -Burning Apparatus ; Tmpts. in -A. Kitson, 

London. Eng. Pat. 13,785, June 17, 1902. 

A thermostatic device which allows oil to pass to the 
vaporiser ouly when the latter has become sufficiently heated, 
and which cuts off the supply of oil when it lias cooled 
down. The device consists of a hollow brass tube, inside 
of which is an iron rod, screwed into a plug at one end of 
the brass tube. The other end of the brass tube is pro¬ 
vided with a stuffing-box, the g'and of which contains two 
passages, arranged to he connected respectively to the oil 
reservoir and to the vaporiser. The cr.d of the iron rod 
acts as a valve, the gland forming the seat, and cuts off 
connection between the two passages; connection only 
being established when the brass tube has by expansion 
moved away from the valve end of the iron rod. The brass 
tube is provided with holes, air circulating through these 
serving to keep the iron rod cool; it is not exposed to the 
direct heat of the vaporiser, so that it is heated more slowly 
and becomes cool faster than the vaporiser. (See also Kng. 
Pat. 23,458 of 1902 ■, this Journal 1903, 289.)—L. F. G. 

Explosive Gases j 'Acetylene and Oxygen], Apparatus for 
Use in the Production and Supply of -. J. Y. John¬ 

son, London. From the Cie. Franqaise do rAcotjlcne 
dissous, Paris. Kng. Pat. 14,057, .Tune 20, 1902. 

Tub explosivo mixture of gases, as, for example, acetylene 
and oxygen, is produced in a nozzle-piece consisting of an 
outer tube, into which the oxygen is led, and a concentric 
inner tube, conveying the combustible gas, the latter tube 
having a longitudinal series of holes or a very thin slot. 
The mixture thus becomes richer in combustible gas as the 
outlet of the nozzle is approached, and tbe effects of buck¬ 
firing are minimised. An arresting chamber, filled with 
brick or porous ceramic material, is connected to the inner 
tube, so that the combustible gas, if explosive by itself, 
will be unaffected by u back-fire in the nozzle.—11. 11. 

HI as! Furnace Gases ; Rough Cleaning of -. 

B. 11. Thwaite, London. Eng. Pat. 14,771, July 2,1902. 

The gases arc passed through a vessel in which a disc or 
discs are rotating at high velocity, and by centrifugal action 
the gases are driven ugainst the sides of the vessel, down 
which a mixture of tar and water flows. The heavier 
particles of suspended matter arc thus removed.—II. 11. 

Gas Producers; Juipts. in - -, and in Apparatus Con¬ 

nected therewith. W. T. Tonkin and S. Puplett, London. 
Eng. Pat. 15,498, July 11, 1902. 

The 25 claims relate to a producer for use with bituminous 
coal, in which the products distilled from the fuel in a 
vertical charging-retort at the top of the generating chamber 
are brought into contact with hot chequer work to produce 
fixed gases, and the hot producer gases are led through a 
hcat-interchanger and through a water scrubber, so as to 
heat the air blast and saturate it with water vapour. The 
producer is provided either with curved pokers, resting in 
the water seal and moving in a curved path up into the 
fuel in the generator, or with a vertical poking device, 
moved up from below and partly revolved and moved from 
side to side by moans of mechanism. The rod.carrjing the 
charging bell, which extendi down into the retort to form a 
poker, passes through » spherical stuffing-box, which allows 
angular movement in all directions.—H. B. 

[Coni] Gas; Condensing Apparatus for XJse in the 

Manufacture of -. ti. U. Clapham, Keighley. Kng. 

Pat. 16,668, July 28, 1902. 

A series of condensing towers is so arranged that the 
hot gas enters the towers at the top and leaves them at the 
foot, whilst the cooling water flows up through them and 


leaves them at the top. By means of suitable valves, the 
order in which the towers come into use may be varied, 
and the flow of gas and water may be controlled.—H. B. 

Water-Gas Generating Apparatus; Impts. in -. 

A. G. Glasgow, London. Eng. Pat. 6311, March 18, 1903. 

A DU8T-COLLECT1N0 chamber is placed at the end of the 
outlet-conduit from the top of the generator, and a branch 
leads from the conduit to the carburetter or other connected 
vessel, the arrangement being such that the dust-laden 
gases travel towards the dust collector, and by reason of 
its greater momentum the dust passes on into the collector, 
whilst the gases turn into the branch leading to the con¬ 
nected vessel. The flow of gas from the top or bottom of 
the generator is controlled bv means of a reversing valve 
in a valve chamber, in which the conduits from the top and 
bottom of the geuerutor amt that leading to the connected 
vessel, meet The reversal of the valve also causes reversal 
of the cock supplying steam to the top or bottom of the 
generator.—H. B. 

Gases; Method of and Apparatus for Cleansing Waste 

and other -. 15. Kratochvil, Kraluv I)vur, Bohemia. 

Eng. Pat. 6387, March 19, 1903. 

The gases to be cleaned are passed through a casing in 
which rotates a horizontal shaft provided witli discs. 
Streams of water impinge on the faces of the discs, and are 
dispersed by centrifugal force. The discs may bo provided 
with projecting pins to assist in distributing the water. 

—It. B. 

Gas Producers ; Impts. in - . O. Lindcmann, London. 

Eng. Pat. 9504, April 27, 1903. 

The gas producer has a charging hopper which is an 
extension of the fuel chamber, a vertical grate, and a gas- 
exit lower than the middle of the height of, and on the 
opposite site to, the grate. The products of combustion 
and distillation formed ill the upper layers are thus obliged 
to (iass through tbe lower layers of fuel. The grate may 
be iu two portions, a flue opposite to the upper portion 
conveying tbe products of combustion down into the zone 
of combustion at the lower grate.—H. B. 

Electrodes for Electric Arc Lamps; Manufacture of -. 

A. Ulondel, Paris. Eng. Pat. 6060, March 10, 1903. 
Under Internat. Conv., April 8, 1902. 

See 1J.S. Pat. 714,277: this Journal, 1903, 19. The central 
core of alkaline salts there described may be dispensed with. 

—II. B. 

Mantles for Incandescent Gas and other Lamps, and 
Method of Making Same. M. J. Schwartz, Berlin. Eng. 
Pat. 6845, March 24, 1903. 

The strengthened head of the mantle is provided with flaps 
or tongues projecting downwards over the otherwise weaker 
portion, so as to extend the line of connection between the 
mantle and strengthening fabric. —II. B. 

United States Patents. 

luel; Artificial —, and Process of Making Same. 
E. C. May, Chicago, Ill. U.S. Pat. 732,574, June 30, 
1903. 

The fuel is made from garbage, which, after it has been 
crushed, is treated with a disinfecting material (calcium 
chloride), dried, then mixed with a saponaceous substance 
(made from crude petroleum and potassium protoxide), and 
finally mixed with a binding agent (coal-tar), the resulting 
product being pressed into briquettes.—B. A. 

Coke Oven and Gas Producer. J. A. Potter, Pittsburg, Pa. 

U.S. Pat. 731,950, June 28, 1903. 

A Continuous coke oveD, of vertical stack form, is provided 
round its lower portion with regenerative flues having 
inlets, and round its middle portion with a combustion 
chamber, having air-inlets. At the top it has a gus off-takr 
and a pusher for forcing the charge downwards, whilst at 
the bottom it has a movable blade arranged to shear off and 
discharge successive portions of the charge.— H. B. 
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Producer Gas ; Process of Making -. F. W. 

Matthieasen, Lasalle, III. U.S. Pat. T30,941, June 16,1903. 

Thb volatile part* of the fuel are separated from the non¬ 
volatile by distillation in the upper part of the producer by 
means of heat reflected npon the fuel, the volatile portion 
being there oxidised as a first step in the operation. The 
non-volatile portion falls to the lower part of the producer 
and is there burnt. (For the apparatus, see U.S. Pat. 
723,924 ; this Journal, 1903, 486.)—H. 11. 

Gas; Method of" Treating -. O. N. Guldiin, Fort 

Wayne, lud! U.S. Pat. 731,412, June 1C, 1903. 

In order to remove tar, aminoniacal liquor, &c., from coal- | 
gas, without reducing its illuminating power, the gas is 
cooled at a regulated temperature above 90° F., thereby 
removing part of the suspended tar •, the remaining tar is 
precipitated by dry mechanical impact ; and then the gas is 
cooled and the ammonia is extracted.—II. II. 

Gas-Manufacturing Apparatus. G. Cothran, Summit- 
ville, Ind., Assignor to the Crude Oil Gas Co., Chicago. 
U.S. Fat. 731,434, Juno 23, 1903.; 

The apparatus comprises a furnace, an air-heating coil and 
a retort within the furnace, a carburetter into which the 
hot air from the coil is discharged under pressure, a drum 
pipe from the carburetter, and a fan-shaped trough on to 
which the discharge from the drain falls and is sprayed 
into the retort.—H. B. 

Calcium Carbide ; Process of Preparing -. K. F. Price, 

Assignor to Union Carbide Co., IS i agar a Falls. U.S, 
Pat. 731,070, June 16, 1903. 

Small carbide is powdered and mixed with powdered 
bitnicinous coal. The whole is heated to drive off volatile 
matter, and the coherent residue is crushed into pieces of 
suitable size. —F. II. I,. 

Acetylene Gas ; Process if Generating ——. G. .1. Atkins, 
Tottenham. U.S. Pat. 731,632, June 23, 1903. 

Skk Eng. Pat. 22,425 of 1899 ; this Journal, 1901,31. 

T. F. B. 

Fkknch Patents. 

Combustible-, Artificial -. International Fuel Co. 

Fr. Pat. 527,164, Sept. 21, 1902. 

See U.S. Pats. 711,166 and 711,167; this Journal, 1902, 
1323.—H. li. 

Plectrodes ; Manufacture of Arc Lamp -. 

A. Edclmann. Fr. Pat. 327,155, Dec. 9, 1902. 

To the carbon electrodes there are added, for the purpose 
of increasing the illuminating power, vitreous substances 
obtained by fusing metallic compounds with suitable fluxes, 
such as water-glo6s, boric acid, &c., and then pulverising 
the mass.—H. B. 

Electrodes; Manufacture of Arc Lamp -. 

A. Edclmann. Fr. Put. 327,156, Dec. 9, 1902. 

To the powdered carbon are added the double compounds of 
boron with the alkalis arid alkaline earths, such as borona- 
troealcite, boracite, stassfurtite, &e., either alone or mixed 
with metallic oxides.—H. B. 


LITERATURE.-Cl. III. <fc IY. 8SI 


United States Patent. 

Petroleum; Apparatus for Continuous Distillation of 

-. W. D. Perkins, Oil City, l’a. Assignor to G. B. 

Aten, F. M. Thompson, J. 11. Aten, U. 11. Wade, T. A. 
McIntosh and J. M. Kerr, Wellsville, Ohio. U.S. Pat. 
731,913, Juue 23, 1903. 

The combinations include a vaporiser; a receiver for tho 
uuvaporised product ; condensers, maintained at nearly 
constant temperature, arranged in series, and fitted with 
pipe coils; receivers, connected with the condensers, for 
heavy uuvaporised products; a steam superheater, con¬ 
nected by a pipe with two of the condensers ; a steam pipe 
with injectors arranged in the pipes conveying the un¬ 
vaporised products ; a gas burner placed underneath each 
heater; a fioat and valve in the latter, for regulating the 
escape of oil; means for feeding oil to one of the heaters, 
and for conveying the uuvaporised products to the various 
heaters in succession, and to tho vaporiser.—(.'. S. 

IV -COLOURING MATTERS AND 
DYESTUFFS. 

Indigo ; Improved Method of Determining -, by Means 

of Uydrosulphite. A. Binz and A. Kufferath. XXI11., 
page 885. 

Enolish Patents. 

Aromatic Compounds, and Colouring Matters therefrom ; 

Manufacture of JVew -. K. B. Hansford. From 

L. Cassella and Co., Frankfurt a/M. Eng. Pat. 16,823, 
July 29, 1902. 

See Fr. Pat. 323,202 ; this Journal, 1903, 491. Compare 
also U.S. Pat. 723,154 ; this Journal, 1903, 490.—E. F. 

Sulphur Dyes fur Dyeing Cotton Directly'; Manufacture 

of -. G. W. Johnson, London. From Kalle and Co., 

Biebrich-on-Khine. Eng. Pat. 16,932, July 30, 1902 

See Fr. Put. 323,490 of 1902 ; this Journal, 1903, 491. 

—T. F. li. 

1 Nitroso-ory Compounds or Quinone. Chlorimides and 
i Aromatic Amines ; Manufacture of Condensation Pro¬ 
ducts from -, of Leucoindophenols therefrom, and of 

[ Sulphurised [ Sulphide] Dyestuffs derived from the said 
Condensation Products and Leucoindophenols. O. Imray. 
From The Society of Chemical Industry, Basle. Eng. 
Pat. 7025, March 26, 1903. 

Coloured products, characterised by tiro fact that on 
reduction they yield entirely or mainly leucoindophenols, 
are obtained by condensing aromatic amines, with a free 
para-position, with nitrosophenols or quinoue-ohlorimides 
of the benzene or naphthalene series. Primary, secondary, 
or tertiary alkylated or alpbylated amines may be uaed, the 
amino being able to combine with more than one molecule 
of nitrosohydroxy compound if it contains several free 
para-positiohs. The reduction to leucoindophenols may he 
performed in either acid or alkaline solution with the usual 
reagents. The condensation products, or their reduction 
products, are converted into blue to black sulphido dye¬ 
stuffs by the notion of sulphur and sodium sulphide, as 
described in EDg. Pats. 9968, 1902 ; 5385, 1900 ; and 9969, 
1902 (this Journal, 1900, 530, and 1902, 1024), or accord¬ 
ing to Fr. Pat. 284,387. Compare also U.S. l’at. 727,387 ; 
this Journal, 1903, 698.—E. F. 


Ill-DESTRUCTIVE DISTILLATION, 
TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

Gas Liquor j Determination of Thiocyanates (Sulpho- 
cyanides ) in ——. Linder. VII., page 863. 


Ammoniacal Liquors ; Constitution of -. Linder. 

VII., page 864. 


United States Patents. 

Indoxyl ; Process of Making -. P. E. Obcrreit, 

Assignor to The Badisclie Amlin und Soda Fabrik, both 
of Ludwigshafen-on-Rhine. U.S. Pat. 731,385, June 16, 
1903. 

Indoxvlio acid and indoxjl arc prepared by heatine, in 
vacuo, phenylglycin-o-caiboxylic acid with caustic alkali, 
“ in presence of water, nutil the desired condensation baa 
been effected.”—T. F. B. 
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Azo Dye ; Bluish- Violet -. A. Israel and O. Drcssel, 

• Assignors to Farbenfabrik^n of Elberfeld Co., N.Y. 
U.S. Pat. 731,460, June 23, 1908. 

A new azo dyestuff is obtained from chloro-/)-phenylene- 
diamine and 1:8-dibydroxynaphtbalene-3:6 - disulphonic 
acid, containing the chlorine atom in meta-position to the 
azo-group. It dyes wool from acid baths in bluish-violet 
shades, fast to light.— E. F. 

Sulphur Dye (_Green), and Process of Making same -. j 

E. Culmann, Assiguor to Sehocllkopf, Hartford, and 
Hanna Co., Buffalo, N.Y. U.S. Pat. 781,Otl'J, June 23, 
1908. 

A okeen, dyestuff is obtained by boiling a melt of the 
hydrochloride of aiuiuoazobenzene and p-aminophenol with 
sodium sulphide and sulphur, (ireen dyestuffs are also 
obtained by boiling a melt of the hydrochloride of amino- 
a/.obenzene with sodium sulphide and sulphur with or 
without a copper salt. The dyestuff obtained in the latter 
case is almost insoluble in sodium carbonate solution, but 
soluble in sodium sulphide solution and in concentrated 
sulphuric acid.— li. F. 

Mono-azo-dyestuff, ( Yellow ) [Azo- Dyestuffs ], and Process 
of making same. W. Dollfus and E. llagenbaeh, As¬ 
signors to Farbwerke vorm. Meister, Lucius und liriining, 
ilochst a/M. U.S. I’at. 731,670, June 23, 1903. 

Dia/.otibkd o-amino p - sulphohenzoic acid is combined 
with pbenylmethylpyrazolone, forming a. yellow dyestuff, 
easily soluble in hot water, aud specially suitable for pre¬ 
paring yellow insoluble colour lakes, fast to water, acid, 
lime, and light.—K. F. 

Sulphur Dye; Blue -, and Process of Making same. 

I. Levinstein,and 11. Levinstein, Assignors to Levinstein, 
Ltd., all of Manchester. U.S. Fat. 732,090, June 30, 

' 1903. 

See Eug. Fat. 12,229 of 1902 ; this Journal, 1903, -IPO. 

—T. F. 15. 

[Klee i roly tic ally) Oxidising Organic Compounds. M. 
Moest, Assignor to The Farbwerke vormals Meister, 
Lucius und liriining. IJ.S. Fat. 729,502, May 20, 1902. 
XI. A., page 872. 


V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

English Patents. 

Mercerisation of Cotton or other Yarns; Apparatus to he 

Employed in convection with the - -. Lang Bridge, 

Ltd., and W. E. Wood, both of Accrington. Eug. Fat. 
13,982, June 20, 1902. 

The apparatna consists essentially of a frame which carries 
a lower roller of fixed position, and above this a shalt ou 
which is hung a framework in which two or more smnller 
rollers work ; these latter are flanged to prevent the yarn 
from slipping off. 

The hanks can be put in the machine by bringing the 
smaller rollers below’ their shaft, and then, by bringing 
them above the shaft, the hanks are put in tension. 

A screw arrangement is provided to adjust the upper 
rollers for different lengths of hank. A catch and slot aro 
provided to keep the upper framework in position. 

A perforated pipe, for spraying the yarn whilst in 
motion, and a tank beneath the apparatus, are also 

provided.—T. FT B. 

Oils; fmpts. in the Manufacture of —— [Mordants]. 
E. Meusel. Eng. Fat. 7410, March 31, 1903. XIL, 
page 874. 


Colour Effects on Woven Fabrics; Process of Obtaining, 
. by Embossing and Subsequent Printing, Certain —r—. 
Calico Printers’ Association, Ltd., and .1. Nuttall, both of 
Manchester. Eng. Pat. 18,438, July 24, 1902. 

TnE desired design is embossed on the fabric, which is then 
printed lightly in an ordinary calico-printing machine, so 
that the embossed portions are printed. The fabric is 
Anally fixed and finished, so that the embossing is removed, 
leaving only the design in colour.—T. F. B. 

Sulphurised Dyestuffs for Printing Fabrics. O. Imray, 
London. From Farbwerke vormals Meister, Lucius und 
liriining, Hoechst a/Main. Eug. Fat. 16,897, July 30, 

1902. 

With the object of preventing the attacking of the rollers, 
in printing machines, by sulphur or free sulphides in crude 
sulphurised dyestuffs, the following methods aro used : — 
When the proportion of sulphur is small, a solution of 
sodium xantlmte, or any other thioearbonate, is added to 
the alkaline printing mixture. 

With larger amounts of sulphur, the crude dyestuff is 
mixed with a bisulphite (or sulphurous acid and an alkali), 
which converts the sulphur into thiosulphate.—T. F. B. 

Dyed Textile Materials ; Apparatus for Oxidising -. 

C. E. Wild, Lansdownc, Fa. Eng. Fat. 7362, April 1, 

1903. 

See U.S. Fat. 726,207 of 1903 ; this Journal, 1903, 624. 

—T. F. I!. 

Fireproof ng of Textile Fabrics ; The -. II. Grim- 

shaw, Manchester. Eug. Fat. 16,372, July 16, 1903. 

A mm w, or vegetable fibres, or fabrics composed of these, 
are rendered incombustible by immersion in solutions of 
“ inorganic ” ammonium salts.—T. F. B. 

United States Patent. 

Waterproofing and Hot-proofing Fabrics; Method of -. 

J. Williams, Assignor to The Oriental Waterproofing 
Syndicate, Ltd., both of Hackney Wick. U.S. Fat. 
731,002, June 16, 1903. 

See Eng. Fat. 19,013 of 1901; this Journal, 1902, 1132. 

—T. F. B. 

French Patents. 

Fulling und Dyeing of Woollen Fabrics. A. Elosegui. 
Fr. Fat. 327,065, Dec. 6, 1902. 

See Eng. Fat. 371 of 1903 ; this Journal, 1903, 416. 

—T. F. B. 

Dyeing Woollen Fabrics in. the Fulling Trough. 

A. Elosegui. Fr. Fat. 327,066, Dee. 6, 1902. 

See Eng. Fat. 369 of 1903 ; this Journal, 1903, 491. 

—T. F. B. 

YII—ACIDS, ALKALIS. AND SALTS. 

Alkali , VRorta; Thirty-ninth Annual Report on -, 

by the Chief Inspector, Feb. 21, 1903. 

The inspector considers that the advances made iu 
chemical technology in recent years have brought about 
conditions, provision for which is not completely made in 
the Alkali, &c., Works Regulation (Amending) Act of 1892. 
Damage is sustained by crops and vegetation generally, 
from escape of acid gases, in some districts, as in Widnes, 
for instance, from chemical works, subject to control, and 
from the tall chimneys of metallurgical works, the opera¬ 
tions of which are exempt from inspection under the 
i Alkali Acts, aud it is not always easy to apportion the blame. 
i 1 his consideration is not, however, one to cause any 
slackening of vigilance over acid escapes from chimneys 
l connected with tin? ('hance-Claus process, which escapes 
j h ave occasioned serious remonstrance during the past year. 

Experiments made with “ Weldon mud,” as a contact 
i material in Claus kilns, show that it offer* only slight 
advantages over iron oxide similarly used. The investiga 
. tions initiated in the preceding year into the reactions that 
j place xn these kilns have been coutinued in Scotland. 
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especially to determine the working conditions most favour¬ 
able for maximum decomposition of hydrogen sulphide, 
with the highest yield of sulphur in the free state. These 
conditions proved to be : 1. That the working temperature 
should not fall below 400° F.; a higher temperature results 
in oxidation of the sulphur formed to sulphurous acid, 
especially if excess of air be present. 2. The air supply 
in the reacting mixture should not exceed to 4 times 
that of the hydrogen sulphide present. 3. The rate of flow 
of the reacting mixture should not much exceed J cb. ft. 
per minute per square foot superficies. An investigation 
follows as to the “ Theoretical temperature attained in Claus 
kilns by products of reaction.” 

An elaborate paper, by the chief inspector aud Air. Linder, 
on the “ Examination of Methods employed in estimating the 
Total Acidity of Gases escaping from the Chamber Process 
for Manufacture of Sulphuric Acid, with Suggestions arising 
from the Study of the Interaction of JNitrous and Sulphur- 
ous Acids, or their Salts, in Aqueous Solution,” included, j 
with tabular matter, in the present report, has already 
appeared in this Journal, 1902,1490—1507. 

As regards the chamber process for the manufacture of 
sulphuric acid, no striking modifications of existing methods 
have occurred. The “ tangential ” system of chamber 
working, with cylindrical instead of rectangular chambers, 
introduced in Germany, aud meeting with some extensiou 
on the Continent and in America, has not yet been intro¬ 
duced hero. On the Continent, atomised water is coming 
into use instead of steam, for supplying the water vapour 
necessary for the chamber reactions. In concentrating or 
rectifying sulphnrio acid, the stepped beaker system is not 
largely favoured. Tire old glass retort system is preferred 
in many cases j and when absolutely clear acid is not a I 
necessity, iron pots are often used. The Kessler process ! 
appears to be gaining ground and giving satisfaction, but 
is not applicable in all cases. The processes and apparatus 
described in Eng. Pats. 20,142 and 20,143 of 1901 (this 
Journal, 1902, 1183), for increasing the absorption power of 
a given vitriol plant, have been used for a considerable time 
on different sets of chambers, and have shown au increase 
of 20 per cent, of pyrites burnt, with considerable reduc¬ 
tion in the nitre consumption. In District No. 4, the 
local inspector thinks it probable that great changes are 
impending in the construction of vitriol chambers in the 
direction of reduction in size. In Scotland, the Herreshoff 
burner (see this Journal, 1903, 747) for pyrites smalls has 
been introduced, und is stated, notwithstanding initial 
difficulties, to have effected a distinct improvement as 
regards the escape of noxious gases. 

Factors for Use in Ascertaining the Speed of Acid 
Gases saturated with Water Vapour. —Owing to the 
spread of the Kessler system of sulphuric acid concentra¬ 
tion, attention has of late been specially directed to this 
subject. The anemometer and methods of calculating 
results, as described in Fletcher’s pamphlet in 1876, relate 
to currents of heated permanent gases passing to the 
aspirator through a flue of known sectional area in a 
given time, and when applied to mixed gases and water 
vapour, as drawn at tho temperature of the water in the 
aspirating vessel from heated apparatus, containing, perhaps, 
supersaturated steam, the calculations do not accurately 
apply. Mr. Linder has now revised tho formula; given in 
Fletcher’s pamphlet so as to meet the; cases in question. 
The calculations are given, and are illustrated by experi¬ 
mental data. 

The manufacture of sulphuric acid by the “ contact ” 
process has been successfully introduced in Scotland. 
Pyrites burners of the ordinary type are employed, the hot 
gases from which pass up a tower filled with pyrites cinder, i 
where a portion of the sulphurous acid present is con¬ 
verted into sulphuric anhydride. The latter is absorbed 
by sulphuric acid, and the residual gases are brought into 
contact with platinum, whereby a further conversion takes 
place. The remaining gases are permitted to escape. So 
tar, the results, as regards the acidity of the escaping gases, 
leave much to be desired. 

Determination of the S0 3 Equivalent of Gases evolved 
’VJ.^e Manufacture of Superphosphate Manures. — Dr. 
Affleck ous again taken up this subject, already dealt with 
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I in the Report-for 1901 (see this Journal, 1902, 11*5-7 and 
1413). There are certain drawbacks- to tho 1 test there 
described, which are completely overcome- siHiply by 
addition of calcium chloride to the standard caustic ulkati 
solution, whon (without use of alcohol, or of ’ phonol- 
phthaleiii as indicator, involving boiling of the solution on 
its reaching the neutralisation poiut), the test may be made 
in the cold, with methyl orange as sole indicator, with 
accuracy, rapidity, and certainty. Detailed examples are 
given of the results obtained by the former and present 
tests. The explanation is that when calcium chloride is 
added to tho sodium hydroxide or carbonate solution used in 
neutralising the gases, the oalcium silico-fluoride formed is 
decomposed as quickly and completely in the cold as the 
very sparingly Boluble sodium salt is at the higher tem¬ 
perature ; and that, “being easily soluble, whilo giving 
a totally insoluble fluoride, tho solution continues per¬ 
manently acid to methyl orange from the beginning to the 
end, when the decomposition to calcium fluoride is com¬ 
plete.” There may theu bo a brief period duriug which tho 
solution developcs u terra cotta shade of colour (duo to 
traces of dissolved silica), which is removed by addition of 
two or three more drops of tho alkali solution, and theu 
the yellow neutral tint becomes permanent. 

Chemical manure works havo been busily engaged during 
tho year. The following table shows the nmouut, in tons, 
cf manure materials imported during the indicated years: — 

- 11812. | 1901. 1U00. 


Gun.no. j 9.000 13,001) 30,0110 

Mineral phosphates. 3AA.OOO 851,010 353,400 

Nitrate of soda. i 405,000 107,000 135,000 


The manufacture of superphosphates at the present time 
is ’almost entirely dependent on imported mnterial. The 
Cambridgeshire eoprnlitcs, at their maximum output in 
1876, yielded 258,150 tonB, valued at 625,000/., the cor¬ 
responding figures for 1901 being 79 tons, in value 136/. 
Tho exports of sulphate of ammonia amounted in 1902 to 
J 162,750 tons, tho home consumption being 63,750 tons. 
The corresponding figures in 1901 were 150,000 tons and 
68,009 tons ; hut it is believed that the borne consumption 
for 1902 is understated, and probably should not be lower 
than for the preceding year. 

In the Widnes and Runcorn District, two Mond gas 
installations, with ammonia recovery apparatus, are in 
course of erection, and arc expected to gasify about 
1500 tons of slack per week, which will materially increase 
the production of ammonium salts in the district. The 
following tublo shows the amount of sulphate of ammonia 
produced in the United Kingdom:— 



1002. 

1001. 

1000. 

Gas works. 

j 150,055 

; 142.703 

142,410 

Iron works. 

18.801 

10,353 

16,050 

Slmlc works. 

1 30,031 

40.011 

37.267 

Coke oven works. 

Producer gas and carbonising 

15,352 

12,253 

10,303 

works (bone and coal) .... 

' 8,177 

5.801 

• 0,088 


j 220,310 j 

217,213 

213,720 ' 


Determination of Thioeganates ( Sulphocyanides ) in Gas 
Liquor —The methods hitherto followed having proved 
unsatisfactory, a modified method has been devised, and 
worked out by Mr. Linder, which appears to meet all 
requirements. To the previously boiled liquor, ferric 
chloride is added in slight excess (in case a ferrocyanide 
is present, which rarely happens), and after filtering off 
the Prussian blue, sulphurous acid in excess is added to 
the filtrate, followed by copper sulphate. After standing 
in jthe cold, the precipitate of cuprous thiocyanate is sepa¬ 
rated, washed, and oxidised by nitric acid, and after boiling 
a slight excess of sodium carbonate is added, followed by 
acetic acid aud potassium iodide. Then, after dilating 
the solution, the iodine set free is titrated with thiosulphate. 
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' Constitution of Auunoniacal Liquors .—In a tabic of 
analyses of ammoniacsl liquor?, in patt of which ibis 
improved method of estimating the thiocyanate present is 
used, there is a column under the head “Distribution of 
sulplur” for polyeulphide and other forms, by difference, 
in which all the percentages have the minus sign pre¬ 
fixed, and, in some cases, this minus percentage is con¬ 
siderable. This means that the sum of the sulphur returned 
as sulphate, thiocyanate, thiosulphate, and sulphide, 
exceeds the total sulphur found by bromine oxidation and 
precipitation as barium sulphate. This is rendily explicable 
on the supposition that part of the sulphur is present as 
sulphite, causing the figure for thiosulphate to largely 
exceed its proper value, by reason of the fact that the 
factor of conversion of N/U) iodine into sulphur for thio¬ 
sulphate is four timou us great as that for sulphite. In 
the special case ol a coke oven liquor, the analysis of which 
is included in the table cited, and in which the minus 
difference figure reaches 18 • iiO per cent., by the application 
of ltichardsou and Ackroyd's joint iodine and acidimetiie 
method, clear evidence has been obtained that sulphite was 
present. On the other hand, when the percentage in the 
“ difference ” column of the table is positive, this is taken 
as evidence of the presence of a polysulphide, which cannot 
co-exist with n sulphite, the former being at once com¬ 
pletely converted into a mixture of thiosulphate and 
sulphide by an excess of the latter, ns has been already 
shown in the previous repoit. The analyst can only at 
present, in the case of liquors shown hy appearance 
of the negative sign, to contain both sulphite and thio¬ 
sulphate, arrive at a united figure for both hy a differential 
method. But when polysulphide is present, and the 
absence of sulphite may cmisequtntly bo inferred, the 
figure for thiosulphate may be reached directly by iodine 
titration. 

Complaints that have been made in the neighbourhood 
of Torquay of iojury from noxious gases, supposed to have 
emanated from a sulphate of ammonia plant, have been 
found to owe their origin to a peculiar condition of tho 
water in Torbay, occurring about once in every two or 
three years, and spoken of locally as the “ sea being sick.” 
This condition is traced to the presence of a vast quantity 
cf decomposing micro-organisms, which give off a sewage- 
like stench. It was clearly shown that this local condition 
of the sea, and not the tar works, was the source of the 
smell complained of. 

In tar works, two cases of fatalities in cleaning stills 
have occurred in the year covered by the report, involving 
in each case tho loss of two lives. It is again urged that, 
iu cleaning stills, complete physical disconnection should 
be made from other stills, the mere turning of a tap being 
“ quite'an insufficient safeguard against accident.” 

There has been continued depression in tho Cheshire 
districts in the salt industry. The United States took the 
lead as salt producers in 1897, and in 1900 they produced 
28 per cent, of.tbe world’s supply, Great Britain’s produc¬ 
tion being only 16'6 per cent. The escape of hydrochloric 
acid gas iu salt works averages only ubout one-fourth of 
the escape legally permissible. 

The use of rotary cylindrical kilns in cement works is 
becoming more general; but the industry is still depressed, 
and several works have remained inactive. Complaint has 
been made of the emission of black smoke where dry 
powdered coal is used, leading to the trial of oil for fuel 
at one works, “ but the fumes emitted have o distinct 
and characteristic odour which is noticeable.” A fatality 
occurred at a factory on the Medway on the 27th November, 
by which three lives were lost from poisoning by carbon 
monoxide. Attention is called to the necessity of keeping 
at hand a cylinder of compressed oxygeD, with means for 
its administration, at all places where poisoning by carbon 
monoxide or other gases is likely to occur. The workmen 
have a plan of restoration which has been locally used for 
ears, consisting in.placing the sufferer on the giound with 
is face over a ft*»hly dug hole ; an operation which should 
be “ strictly forbidden.” 

The experimental plant started at Neath for working 
Picard's process of treating complex zinc ores, and described 
in the Report for the preceding year (this Journal, 1902, 


1137) has been in operation during the whole of the year, 
and is stated to have met with considerable success. The 
trade in white arsenious acid has been so greatly depressed 
that several arsenic works have disnontinued operations, 
and the Devon Great Consols mine is to he abandoned aud 
the plant removed. Previous to 1901, the world’s supply 
of arsenic and its compounds was derived almost entirely 
from Cornwall and Devoo, and from Freiburg in Germany. 
No prosecutions have been instituted in the year. The 
report contains 193 j ages, of which 24 pages are given to 
.Scotland.—E. S. 

Sodium Thiosulphate; Action of Hydrogen Peroxide 

on -. 1(. Willstiltter. Ber., 1903, 36, [9], 1831— 

1833. 

Wtiic.N one molecular propoition of hydrogen peroxide is 
added to a solution of sodium thiosulphate, the liquid 
becomes alkaline, hut addition of another molecule causes 
the liquid to become neutral towards phenolphtbaltiu. 
The reaction is supposed to take place in two phuses :•— 

(a) 3Nii.S 2 0 ;) + 4U.,() J =2Na,S :1 0, i + 2NaOH + 311.0; 

(ft) Na.S.Oj + kNaOlI + 4 H„0 2 = 2NajSU, + 5H„< 

When hydrogen peroxide is slowly added to a well-cooled 
concentrated solution tf sodium thiosulphate, the sodium 
sulphate formed completely deposits, and by further con¬ 
centration of the solution in u vacuum, crystals of tedium 
trithionate, Na.>8jO a , 311./), uro obtained.—J. MtC. 

Chromates of Polyvalent Metals. O. Mayer. Her., 1903, 
36, [«], 1740—1743. 

Silver bichromate is formed as a dark crystalline powder, 
rescmbl'tig iodine, or in lustrous amethyst-coloured plates, 
on mixing hot solutions of chiomic acid and silver nitrate. 
For analysis the bichromate was dissolved in dilute 
ammonia, tho excess of ammonia boiled off, aud the silver 
precipitated as chloride. The clear liquid was decanted, 
the silver chloride digested with water containing hydro¬ 
chloric acid, transferred to a filter, and w'aslied with 
alcohol. The filtrate was boiled dow n with hydrochloric 
acid aud alcohol, the residue calcined and weighed as 
chromic oxide. 

Barium bichromate is formed on mixiog hot concentrated 
solutions of chromic acid aud barium chloride. The pre¬ 
cipitated crystals were washed with glacial acetic acid. 
For analysis the salt was dissolved in hot concentrated 
sulphuric acid, the barium sulphate precipitated by adding 
water, filtered off and calcined. 

Both silver bichromate and barium bichromate are 
decomposed by water iu the cold, into monochromate and 
i chromic acid. 

Lead bichromate is formed as a reddish-brown, crystalline 
powder on boiling lead acetate and chromic acid with con¬ 
centrate) nitric acid under a reflux condenser. For 
analysis the salt was boiled with concentrated sulphuric 
acid till a white precipitate was produced, the formation of 
which was completed by the addition of water and alcohol. 
After settling, the lead sulphate was filtered through a 
Gooch crucible, wasned with alcohol, and dried. The 
filtrate was evaporated to dryness, aud the chromic sulphate 
calcined, and weighed as chromic oxide.—I. F. G. 

Manganese Salts; Mode of Oxidation of -, in Acid 

Solutions by Alkali Persulphutvs. II. Daubigny. 
Comptes rend., 1903,136, [26], 1662—1664. 

Tim fact that (this Journal, 1903, 823) the amount of 
manganese remaining in solution alter treatment with per- 
j sulphate increases with tho ueidity of the solution is 
explained by reference to the bobaviour of solutions of 
potassium permanganate and manganous salts when mixed. 
There the precipitation of manganese peroxide may be not 
only retarded, but prevented by increasing the acidity 
sufficiently; hut in any case the liquid (when the per¬ 
manganate is not in excess) shows a reddish-yellow tint 
due to manganic salt. The action of the persulphate, then, 
in the hot solution is to form manganic salt, either directly 
or as the result of the action of permanganate, first formed, 
on the remaining manganous salt; aud this decomposes 
with formation of peroxide and manganous salt, the latter 
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being again oxidised, and the cycle of reactions repeated 
till no manganous salt remains. The higher the acidity 
the greater the proportion of manganic salt remaining 
undecomposed. In the acid mixture of permanganate and 
manganous salt, even with manganous salt in excess, the 
precipitate formed is always MaO„ showing within the 
limits of errors of determination no deficiency of oxygen. 

—*J. T. 11. i 

Carbides and Acetylene-Acetylides ; Preparation of -, 

the Action of Acetylene Gas on the Alkali- and 
Alkali-Earth Metal Hydrides. H. Moissan. Comptes 
rend. 1903, 136, [23], 1522-1525. 

Whkn the hydride of potassium, rubidium, ciesium, or 
calcium is maintained at 100° C. in an atmosphere of 
acetylene gas, reaction occurs, expressed by the equation, 
2C 3 IL + 2M'H = C,M',.C 2 H 2 + 2H,. The rapidity of the 
reaction is greatly influenced by the physical condition of 
the hydride, which should bo a snowy mass of felted 
minute crystals. With sodium hydride the reaction occurs, 
but is incomplete even ufter many hours. The acetylene- 
ucetylides produced in this reaction are identical with 
those formed by the reaction of acetylene on the metal - 
ammoniums (this Journal, 1899, 180). Their most 
important character is their dissociation when heated in 
cacuo, when acetylene gas is evolved, and carbide of tho 
metal remains. The present reaction affords a means of 
forming these metallic carbides at comparatively low 
temperatures from the hydrides. 

Neither ethylene nor methane reacts on these metallic 
hydrides at 100° C.—J. T. D. 

Nitric Chide ; deduction of - by Alkaline Pyrogallol. 

C. Oppenheimer. Ber., 1903, 36, [9J, 17*4—1748. 
Purr nitric, oxide was prepared by the action of dilute 
nitric acid on copper filings, absorbing tho gas in ferrous 
sulphate solution, heatiug this solution, and collecting the 
gas over mercury. 

P.mcr balls, soaked in a concentrated solution of alkaline 
pyrogallol, were introduced into the pure nitric oxide con¬ 
tained in a eudiometer over mercury. The gas was rapidly 
absorbed, equilibrium being established after 24 hours. 
About GO per cent, of the gas was absorbed, the residue 
consisting of nearly pure nitrous oxide. The quantity of 
nitrous oxide formed is less than that required by the 
equation 2NO = N.O 4- O, and hence it seems that alka¬ 
line pyrogallol not only reduces nitric oxide to nitrous oxide, 
but dissolves part of the nitric oxide as such, forming 
nitrites. The presence of nitrous acid could be detected iu 
the solution by means of w-pbenyicuediamine paper, and 
zinc iodide-starch paper.—L. F. G. 

Iodine and Sulphur ; Mu-lures of It. Boulouch. 

Comptes rend. 1903,136. L-’5], 1577—1578. 
Sci.i'ntJit and iodine, when melted together, form neitiier 
compounds nor solid solutions. They form a eutectic, 
composed of 54-3 per cent, of sulphur and 45-7 per cent, 
of iodine, which melts sharply at G5 0° C.—J. T. 13. 

Phosphorus; Solubility of -. C. Stich. 

l’harm. Zeit., 48, 943. 

Phosphorus dissolves very slowly in most of its solvents, 
and frequent agitation for weeks is required before satura¬ 
tion is effected. The author has determined its solubility 
iu the following liquids, the weights given being those of 
phosphorus in 100 grms. of saturated solution:—Almond 
oil, 1-25; oleic acid, 1-06; liquid paraffin, 1-45; water, 
0'0003 ; acetic acid, 96 per cent., O' 105.—J. O. B. 

Sulphuric Acid; New Method for the Determination 
of—. F. Kasohig. XXIII., page 883. 

Nitric Acid; Volumetric Determination of 
Debourdeaux. XXIII., page 883. 

Alkali Dicarbonates and Carbonates ; Behaviour of Phe- 

nalphthalein in Presence of -. Giraud. XXIII., 

page 883. 


Complex Cyanides ; New Method of Analysis of ——. 

M. Dittrich and C. llassel. XXIII., page 883. 

Nitroprussides ; Volumetric Determination of ——, and of 
Soluble Cadmium Salts. Fonzes-Diacou and Carquet. 
XXIII., page 883. 

Exor.tsrr Patents. 

Iron Alloys; Electrical Production of -, with the 

Simultaneous Production of Alhatine Oxides and Alka¬ 
line Earths. G. Gill. ling. I'at. 12,702, Juno 3, 1902. 
XI. B., page 872. 

Ammonia ; Obtaining -, from Towns' Defuse nr other 

Nitrogenous Organic Matter by Means of 1 Yasle Heat 
from Defuse Destructor Furnaces. \V. Naylor, l’reston. 
Eng. Pat. 17,050, Aug. 12, 1902. 

Thk refuse, powdered, and if not already alkaline, mixed 
with lime or the like, is passed by a conveyer through a 
gas-tight chamber, into which air, heated by the hot fl le 
gases leaving the destructor furnace, is forced. The am- 
moniacal gases arc led away for collection by usual means. 
The dried refuse is charged into the furnace for complete 
combustion.—K. S. 

Silicates of Alumina; Treatment of Materials containing 

-. [Preparation of Silicon and Alumina], W. h. 

Wise, London. From 0. II. Homan, Christiania, 
Norway. Eng. Pat. 0132, March 12, 1902. 

Sek U.S. Pat. 732,410, following these.—A. G. L. 

Electrolytic Processes [Electrolysis of Alkali Chlorides ], 
and Apparatus therefor. Ij. Gurwitseh. Kng. Pat. 
10,358, July 23, 1902. XL A., page 872. 

Gases, Vapours and the like; Process and Apparatus for 
Treatment of —, by Electric Spark Discharges. 
J. Schlutius. Eng. Pat. 2199, Jan. 29, 1903. XL A., 
page 872. 

Ammonium Formate and Ammonia ; Process for Manufac¬ 
ture of -. J. Schlutius, lfarow i. Mecklenburg, 

Germany. Eng. Pat. 2200, Jan. 29, 1903. 

A mixture of hydrogen, nitrogen, and carbon monoxide, 
such as is obtained in Dowson gas, or in a mixture of water- 
gas and nitrogen, is submitted to the action of non-luminous 
electrical discharges in tho presence of steam and spongy 
platinum. If the chamber be not cooled, ammonium formate 
is produced as follows :— 

2X + 3IIj + 2CO + 211.0 = 2HCt).j(NH,). 

If the chamber be kept below 80' 5 C., ammonia is formol. 

—W. G. M. 

United States Patents. 

Sulphuric Anhydride; Apparatus for Mahing — . 

C. Daub, Antwerp, Assignor to J. ('. Deuther, Detroit. 
U.S. Pat. 731,738, Juno 23, 1903. 

See Eng. Pat. 9536 of 1902; this Journal, 1902, 1138. 

—T. F. B. 

Metallic Oxides; ApparatusJor Making -. M. Jacobi, 

Assignor to (). G. Boehm, both of Philadelphia, Pa. 
U.S. Pat. 731,055, June 10, 1903. 

Rows of covered pots containing tho metal and acid to be 
used in the process of oxidution, are arranged withiu a 
casing provided with draught openings, and having a bed 
of sand at the bottom, in which a serpentine or zigzag 
heating pipe is embedded. Means arc provided for sup¬ 
plying a regulate! amount of cool air within the casing. 

—E. S. 

Sodium Oxide; Process of Making -. A. Bischler, 

Basle, Switzerland, Assignor to the firm of Basle- 
Chemical Works. U.S. Pat. 731,746, June 23, 1903. 

A mixture of sodium and sodium peroxide, with addition: 
of a small percentage of cuustic alkali, is heated to above 
400° C., a vacuum being maintained towards the end of the: 
operation.—E. S. 
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Brin* [ used in Manufacture of Starch from Indian Com] ; 
Process of Purifying — ... T. T. Gaff, Barnstable, 
Mass., and .T, F. Gent, Mount Clemens, Mich. U.S. Pat. 

781.105, June 16, 1903. 

TnK brine used in separating the starchy particles from the 
germs of Indian corn is purified by maintaining it in constant 
circulation from and back into the bath, with successive 
separation of the germs and of the starchy and glutinous 
matters. See U.S. Pat. 707,059, Aug. 12,1902 ; this Journal, 
1902, 1149.—E. S. 

Brine [used in Manufacture of Starch from Indian Corn] ; 

Apparatus for Purifying -. T. T. Gaff, Barnstable, 

Mans., and J. F. Gent, Mount Clemens, Mich. U.S. Pat. 

731.106, June 16, 1903. 

The apparatus used in conducting the process described in 
the preceding abstract includes a brine-bath with a pipe 
circuit, interposed in which near the overflow of the bath is 
a reel to segregate the germs, and between the reel and the 
pump by whibh the brine is circulated, is a settling devico 
for removal of the residual starchy and glutinous matter, 
with means for conveying the latter to a filter press.—K. S. 

Silicon and Aluminium ; Manufacture of -■, from 

Silicates of Alumina. C. II. Homan, Christiania, 
Norway. U. S. Pat. 732,410, June 30, 1903. 

Tub clay or other substance containing silicates of alumina 
is mixed with a reducing agent, such as metallic aluminium, 
in such proportion that the whole of the silica and basic 
impurities may be reduced. The mixture is heated to a 
high temperature, in an electric furnace or otherwise, 
and the resulting products are tapped off separately. See 
Kng. Pat. 6132 ; preceding these.—A. G. B. 

Generatorfor Gases [Manufacture of Oxygen]. F. 11, Felt 
nnd C. E. Felt, Chicago, Assignors to the (Ixygen Bight 
and Fuel Co., Delaware. U.S. Pat. 725,060, April 11, 
1903. 

Tim invention consists of a vertical chamber, in the lower 
end of which are suspended vertical tubes open at both 
ends. Into the lower ends of these tubes, jets project, 
through which different reagents may be alternately dis¬ 
charged. The apparatus is particularly useful for treating 
a maugannte of soda solution alternately with air under 
pressure, and with steam, for the purpose of obtaining 
oxygen.—1{. A. 

French Patents. 

Sulphuric Acid; Manufacture of •-, by the Contact 

Process. Soc. Anon, ia Metallurgy Nouvelle. Fr. Pat. 

326.850, Dec. 1, 1902. 

A mixture of heated air with purified sulphur dioxide 
obtained as described in the next abstract, is passed through 
a series of chambers charged with platinised asbestos, 
arranged on shelves projecting from alternately opposite 
sides, each chamber being surrounded by a space, through 
which, by suitably arranged inlets, u regulated cooling air 
current may be caused to pass. The air thus heated is 
conveyed away to be utilised for mixing with sulphur 
dioxide. The speed of the reacting gases passing through 
the contact chambers is so regulated as to obtain uniformity 
of reaction in eaclt successive chamber.—K. S. 

Sulphuric Acid; Manufacture of -, by the Contact 

Process. Soc. Anon. LaMetallurgie Nouvelle. Fr. Pat. 

326.851, Dec. 1, 1902. 

In order to obtain sulphur dioxide free from arsenic and 
olher impurities, and so fitted for the production of sul¬ 
phuric acid by the contact process, the gases from the 
sulphur burners are passed into an apparatus of “ quadruple 
effect,” in which they are partially cooled, and filtered; 
thence they traverse a cooling tank to a tower in which 
they are washed free from sulphuric anhydride by a flow' of 
sulphuric acid from a rose, and then pass into a chamber in 
■which they ajg exposed to pulverised water that has been 
previously used in washing the weak exit gases. The 
sulphurous acid solution thus formed is led back to the 
cooling tank already mentioned, and iheu to the extractor, 
or “ quadruple effect ” apparatus, in which, under the joint 


action of the hot burner gases, and of agitation with air,' 
previously heated as described in the preceding abstract, 
the sulphur dioxide gas is liberated in admixture with air, 
and the hot mixture is conveyed to the contact apparatus. 

—E. S. 

Sodium Sulphide; Manufacture of Concentrated -, 

Immediately Applicable in Manufactures. J. Weisberg. 
Fr. Pat. 326,805, Nov. 28,1902. 

Sodicm sulphide solution, when sufficiently concentrated 
tor running into moulds, is, under the present invention, 
cast in plates or pieees of such dimensions as may be 
readily utilised in industry. The plates or pieces may, 
immediately on cooling, be packed in wooden casks, 
capable of being well closed.—K. S. 

VIIL—GLASS, POTTEKT, ENAMELS. 

Quartz-glass. Heracus. Fifth Internut. Congress of 
Applied Chemistry, Berlin. Zeits. ungew. Chem., 1903, 
16, [25], 594. 

Brazilian quartz is used in the manufacture of glass, being 
cheap and of excellent quality. Barge lumps cannot be 
melted and worked up immediately, as they splinter at 
570°. At 1,700° the crystalline quartz becomes vitreous. 
Before heating, apparatus made of quartz must be carefully 
clenucd, tho merest trace of dust or moisture causing 
devitrification of the surface at a temperature as low as 
300° C. The coefficient of expansion of quartz-glass is 
exceedingly small, it is therefore not affected by changes of 
temperature. It lias not yet been found possible to 
construct high temperature thermometers of quartz-glass. 

—B. F. G. 

Glass ; Valuation of -, and Impts. in the Manufacture 

of -F. Mylius. Fifth Intermit. Congress of Ap¬ 

plied Chemistry, Berlin. Zeits. uugew. Chem., 1903, 
16, [25], 592. 

Glsss for chemical purposes should be strong, colourless, 
homogeneous, and not easily attacked by chemicals. The 
tensile strength of glass eimuot be materially increased, 
but absence of colour and homogeneity are very perfectly 
attained. The resistance against chemical action depend- 
on the reagents employed. Caustic soda attacks all glass, 
even quartz, to an approximately equal extent. Dilute 
aeidR are without action, but boiling concentrated sulphuric 
ncid attacks glass strongly, as does nietapbosphoric acid at 
high temperatures. Of saline solutions, those which are 
hydrolysed and thus contain free alkali, attack glass, The 
best test is the action of water on the glass ; the alkali dis¬ 
solved out can be estimated by titration or by conductivity 
measurements. Quartz is not attacked by water. Surface 
hardening does not improve the qualities of glass. 

Ordinary green bottle glass seems to offer great resist¬ 
ance to the action of chemical reagents_B. F. G. 

Porcelain; Influence of Kiln Temperature on the Pro¬ 
perties of -. Fifth Internal. Congress of Applied 

Chemistry, Berlin, 1903. G. Vogt. ( hem.-Zeit, 19U3,27 
[49], COO. 

In view of the fact that the coefficient of expansion of soft 
porcelain, unlike that of hard porcelain, diminishes as the 
temperature increases, it is necessary, in judging porcelain, 
to he acquainted with the kiln temperature as well as 
with the composition of tho mass. lu investigating the 
influence of temperature on tho properties of the porcelain, 
the author found that one and the same body will furnish 
different products when coated with different glazes ami 
fired at different temperatures, the alteration depending 
solely on the modification of the coefficient of expansion 
resulting from a difference of as little as 10U° C. in the 
kiln temperature. The conclusion formed is that, for 
producing porcelain, it is sufficient to add enough kaolin 
to render the mass plastic, and the requisite amount of 
quartz and flux to impart transparency. The properties of 
the porcelain can then he modified by controlling the kiln 
temperature, excessive lieat being avoided since all bodies 
rich in fluxes tend to exhibit a uniform coefficient o : . 
expansion as the temperature rises.—C, 8. 
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English Patent. 

Furnaces [/or the Manufacture of Glass']. C. Leistner, 
London. Eng. Pat. 13,114, June 9, 1902. 

The furnnce is heated by moans of liquid fuel, which is 
injected by u compressed - air blast through a burner 
mounted on trunnious, the flame being directed on to the 
surface of the mass to be liquefied. Both air and oil may 
be previously heated by waste beat from the furnace, the 
air, after leaving the compressor, passing through a receiver 
situated below the furnace and heated by it, whilst the oil 
passes through a pipe around which the burnt gases from 
the furnace play. An additional air supply is provided, 
which is blown into the furnace by means of fans so ns to 
ensure complete combustion. It may bo made to eool the 
burners supplying the mixed oil and air, and mar also be 
predicated by waste heat from the furnace.—A. G. L. 

IX.—BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

English Patents. 

Building Materials ; Processes for Colouring ■-, such as 

Lime, Mortar , Bricks, and Artificial Stone. XV. 
Schulthess, Zurich, Switzerland. Eng. Pat. 7836 April 
3, 1902. 

Mortar, lime, &c., may be coloured by adding, during the 
mixing, lakes of colouring matters with lime or other 
alkaline-earth hydroxides. A moulded brick may also be 
given a superficial colouring by first impregnating it with a 
solution of an alkaline-earth salt and then with an alkuline 
solution of the colouring matter. If a solution of a metallic 
salt, c.g., manganese, iron, zinc, and lead salts, is used, the 
bricks require steaming in order to develop the colour. 
'1 he lime itself may ho coloured by adding the colouring 
material to the water used for slaking. Bricks may also ho 
impregnated with solutions of organic bodies, c.g. , indigo, 
which in a reduced state are colourless, and then exposed 
to the action of the air, when the colour is developed. 

Metallic salts which interact with lime to give insoluble 
precipitates, e.g., ferrous chloride, may also be used to stain 
bricks, as may also such salts, e.g., ferrous chloride, 
chromic salts, which on heating and exposure to air 
decompose with formation of a coloured oxide.—A. G. 1,. 

Bricks or Artificial Stone Articles or Blocks, or the 

like-. Manufacture of - -, and Apparatus therefor. 

Kieniger, Cologne, Germany. Eng. Pat. 15,437, 
July IP, 1902. 

how-OHADB sandy or dusty ores, ore residues, blast-furnace 
dust, iron iiDd copper pyrites residues, and similar muteiials 
arc mixed in a drum by means of mixing blades with deter¬ 
mined quantities of lime, magnesia or magnesite, and borax, 
the dry mixture then being mixed with calculated quantities 
<>r sulphuric acid, or sulphuric anhydride, and water. The 
mass is then moulded into hricks, allowed to dry for about 
14 days, and burnt.—A. G. L. 

Refractory Material ; Manufacture of -. H. A. D. 

Collins, Glymieath. Keg. l*at. 10,215, July 21, 1902 . 
Pulverised silica or siliceous matter is mixed with one or 
more compounds of sodium and calcium, the mixture 
moulded to the desired shape and burnt at a temperature of 
2,500“ to 4,000° F., so as to produce a compound silica te of 
sodium and calcium acting as a binding agent. For bricks, 
Ac., good results are obtained liy using a mixture of 90 per : 
cent, by weight of pulverised quartz, flint, or sea-sand, with 
w P.® r °® nt - of caustic soda and 8 per cent, of milk of lime ; 
whilst for crucibles aud the like, a mixture of 93 per cent. 
iun3^r rtZ ’ ^ C '’ ■* P cr ceut - of sodium silicate (of, say, 

0 aw.), and 2 per cent, of calcium chloride is preferred. 

-A. G. L. | 

Building Materials) Manufacture of Artificial -. i 

• J. B. Mills, London. From A. Suigle, Lyons, France, i 
Eng. Pat. 17,580, Aug. 11, 1902. 

Calamine, calcined at a comparatively low temperature, 
mixed with about 3' or 4 parts of slaked lime, and the 


whole mixed with sand containing at least 50 par cent, of 
silica, in the proportion of 90 pec cent, of sand to 10 per 
cent, of calamine aud lime. After moistening, ao as to 
obtain a sufficiently plastic mass, the pasto is moulded as 
usual, transferred to autoclaves, and exposed to the action 
of Steam at a pressure of 8 to to kilos, for 8 to 12 hours. 
1 he bricks, &c., which are ready for use immediately after 
their removal from the autoclaves, consist of a stable 
hydrated silicate of zinc aud calcium. 

The calcined calamine may be replaced by a mixture of 
zinc oxide with nn alkali silicate, and the slaking of the 
lime may be deferred until it has been mixed with the 
calamine, or even with sand.—A. G. L. 

Asphalt Stone; Manufacture of Artificial - , and the 

like. I'.. Itubitschuug, Krauki'urt a/Main, Germany. 
Eng. l’at. 17,618, Aug. 11. 1902. 

The powdered stony material is heated to about 200° to 
300° ('., and intimately mixed with thin tar, freed from 
water, aud heated to a temperature of 150° ft.. till a non- 
stuiuing mortar, dry to the touch, is produced. This is 
rapidly cooled and prevented from caking together, for 
instance, by causing it to fall from a considerable height 
through cold air on to one or more slaking sieves. The 
loose material obtained is fused and pressed into blocks, 
&e., just before use. 

In a modification of the process, a quantity (10 per cent, 
or less) of tar insufficient for the necessary binding is added 
as above, and a few per ceut. of a pulverised binding agent, 
such as pitch or asphalt-mastic, added in the cold. During 
the reheating this binding agent melts and assists the 
biudiug action of the tnr. Or, instead of adding the binding 
agent in the form of a powder in the cold, it may be added 
in the liquid form, whilst hot, during the reheating in situ. 
.Sawdust may also he mixed with it.—A. G. L. 

Slone, Artificial, or oilier llefraclvrg Material; Manufac¬ 
ture of — —. A. G. Salamon, Eondon, and P. Williams, 
ltoehester. Eug. Pat. 18,829, Aug. 27, 1902. 

In the manufacture of uralite, a refractory material, made 
from asbestos, with or without the use of a filling material, 
by treatment with sodium silicate and sodium hioarbonate, 

! the sodium mono-carbonate left in the material after wash- 
j ing is removed by soaking it in a solution containing about 
15 per cent, of calcium chloride, drying at a temperature of 
about 80° C., and repeating these operations, finally re¬ 
moving the sodium chloride formed, together with any 
excess of calcium chloride left, by prolonged washing with 
water. The duration of the soaking in the calcium chloride 
solution depends on the thickness of the sheet—eg., one 
7 , ; T -inch thick would require two hours’ soaking—A. G. L. 

Bricks or Artificial Stone ; Manufacture of -. J. S. 

Kigby, Liverpool. Eng. Put 20,531, Sept. 20, 1902. 
Prior to being mixed with sand, the lime used for the 
bricks, (sc.., is hydrated by means of a current of moist air. 
This may bo done by causing the lime to fall down a series 
of inclined shelves in a tower, the shelves being moved up 
and down, and a current of moist air being passed up the 
tower ; or else the floors of the tower may be level and 
provided with openings, in one part, through which the lime 
j is caused to fall by means of revolving rakes, from which 
the moistened air may be iujrcted into the lime. The lime 
may first of all be broken up in any m II, tuid, if desired, 
bolted. 

lu preparing the mixture, the hydrated lime and sand are 
fed from two large hoppers, beneath which are placed two 
smaller hoppers, each in connection with a weighing ma¬ 
chine. When the requisite quantities of lime and sand 
have been weighed out, they are discharged from the 
smaller hoppers into a mixer, which is in the form of a 
double conveyor, whereby an intimate mixture is obtained. 

—A. G. L. 

Fireproof Bricks or Material; Manufacture of -... 

F. Kruger and J. Denkelmaun. both of Berlin. Eng. 
Pat. 3483, Feb. 13, 1903. 

Fireproof artificial stone, bricks, blocks, &c., are made 
by adding to a liquid mass of silicate of sodium or potaa-. 
sium, heated to from 20° to 100° C., a mixture of finely- 
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ground wa«te of specular gypsum or other unburnt calolum 
sulphate with one-tenth its weight of finely-ground asbestos, 
soapstone, or other material consisting essentially of mag¬ 
nesium silicate, after which the homogeneous mass is 
pressed into moulds, heated to a red heat, and kept at this 
temperature for some time, until it becomes hard.—A. G. L. 

Bricks or Blocks or other Cementitious Products, or j 

Artificial Slone i Process of Making -H. ,T. Haddan, i 

London. From A. 0. Orozier, Wilmington, Del. Eng. I 
Pat. 0849, March 24, 1903. 

Sek U.S. Pat. 723,281 ; this Journal, 1903, 497.-A. G. L. 

Portland Cement, White ; A Process for Making - ,/or j 

Interior and Exterior Decoration. W. II. Martin, Lon¬ 
don. Eng. Pat. 12,702, June 4, 1902. 

To one part of knolin or China clay, as free as possible j 
from iron, three to five parts of pure white chalk are added, j 
and then gypsum (sulphate of lime) or chloride of mag¬ 
nesia is added to the extent of 2 to 5 per cent, of the total 
weight. The ingredients may he mixed dry or with water 
to a slurry ; and the hurtling is effected as usual for Portland 
cement.—A. G. L. 

Lime Kilns and Cement Kilns; Begcnerator for Employ¬ 
ment i„ - ,/or Utilising the Heat of Escaping Gases 

to Bent the Injected Air. P. Lauer, Nancy, France. 
Eng. Pat. 15,153, July 7, 1902. 

See Fr. Pat. 322,77(1 of 1902 ; this Journal, 1903, 307. 

—T. F. B. 

Portland Cement; Improved Method of Manufacturing 

_It. H. Thwaite, London. Eng. Pat. 16,066, 

July 19, 1902. 

The calculated quantity of pulverised lime, previously j 
heated to a high temperature, is placed in a mixing vessel, 
which is preferably mounted on trunnions so as to lie 
capnblo of rotation iu a vertical plane. The slag from a 
hlast-fnmace is next run into the mixing vessel, the lid of 
which is then put on, and the whole revolved so as to mix 
the lime and slag intimately. This mixing may, however, 
also he effected by means of rotating paddles. The product 
is powdered as usual for Portland cemeut. The mixing 
vessel may itself be heated by a gas jet or otherwise. 

—A. G. L. 

Portland Cement Kilns; Continuous Burning -. 

W. W. Maelav, Glen Falls, New York. Eng. Pat. 8996, 
April 21, 1903. 

See U.S. Pat. 725,975 of 1903; this Journal, 1903, 630. 

—T. F. 15. 

Cement; Process for the Manufacture of -G. Geissler, 

sen., and G. Geissler, jun., both of Graz, Austria. Eng. 
Pat. 9835, April 30, 1903. 

Oxygen of as pure a quality as possible is substituted for 
air during the burning of the cement, which is granulated 
by letting it flow into water whilst still in the liquid 
condition. The high temperature (2,500° to 3,000° C.) 
obtained enables the duration of the burning to be very 
considerably shortened, whilst, owing to the absence of the 
nitrogen of the air, much smaller kilns than usual are 
employed, and the air-blast apparatus is dispensed with. 

—A. G. L. 

United States Patent. 

Stone, Artificial; Process of Manufacturing -. W. 

Owen, Woking, England. CJ.S. Pat. 731,608, June 23, 
1903.’ 

Eigiity-tive per cent, of sand of a fineness of 40 to ) 
50 meshes is mixed with 15 per cent, of lime of a fineness ; 
of 75 meshes, in the dry state, in such a way “ that each ; 
•Ham of sand is coated with the finer particles of lime.” 
The product is then treated with enough Bteam at a low 
pressure to slake the lime, and, after cooling, the whole is 

subjected to a high pressure, so as to form it into a com¬ 
pact mass, w fifth is dried, and then saturated with moisture 
at the same time that it is exposed to the action of carbon 
dioxide, -ne admission of moisture being gradually stopped 
until the maw is in a hardened state -A. G. L. 
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Fiusnch Patent. 

Cement 1 Manufacture of -, and Apparatus for the 

same. K. F. Wentz. Fr. Pat. 326,948, Dec. 2, 1902. 

See U.S. Pats. 714,842 and 714,843 ; this Journal, 1903, 
30.—A. G. L. 

X.-METALLURaY. 

Michel Steels ; Theory of -. C. E. Guillaume. 

Comptes rend., 1903, 136, [26], 1638—164 1. 

Nicked steels are reversible or irreversible according to. 
tho proportion of nickel which they contain ; but a close 
examination of their behaviour as to contraction or dilatation 
on cooling from a high temperature shows that both classes 
behave in an analogous way, the irreversible steels being 
distinguished by exhibiting a thermic hysteresis, which the 
author regards an a secondary phenomenon. Iron, on 
cooling, passes at 890° C. from the 7 to the A state, and 
at 755 ° C. from the A to the a or magnetio state : the 
addition of nickel (which itself undergoes but one trans¬ 
formation, becoming magnetic at 34lr C.) lowers these 
transformation temperatures at different rates, so that for 
a certain percentage of nickel the transformation from the 
7 to the a state appears to be effected directly. Quantita¬ 
tive measurements of the dilatation of nickel steels are ill 
accord with this theory, and show that the anomalies of 
reversible alloys are different from, and of different origin 
from, those exhibited as tho result of mechanical deforma¬ 
tion. Reversible nickel steels, then, are to be looked on 
as reciprocal solutions of nickel and iron, tending to a 
def.n to state of equilibrium determined by the proportions 
of a- and 7 -iron at eac'i temperature.—J. T. D. 

Silver Ores; Cganiding of -, by Percolation. A. P. 

Griffiths and F. W. Oldfield. Inst. Mining and Metall., 
Paper read Juue 18, 1903. 7 pp. 

About 30,000 tons of low-grade silver ores have been, 
successfully treated by cyanide percolation under the 
management of the authors at the Palmarejo Mines, 
Mexico. The ore is of the “ sulphide ” class, the silver 
occurring chiefly as argentitc (Ag s S), hilt with a little 
stephnnite, and occasionally embolite. These are accom¬ 
panied by iron sulphides (chiefly), with a little galena, 
blende, and elialeopyrite, the gangue-stutf being quartz 
caleite, black oxides of manganese, clay, and iron oxides. 
The ore also contains about 1 dol. to 2 dols. of gold, It is 
crushed wet in a stamp mill, passed over Wilfley lables 
into four masonry settling-tanks, each of 350 tons capacity. 
The slimes carried over are treated separately. The cyanide 
plant consists of 12 vats (10 of steel and 2 of wood), each 
50 ft. in diameter and 4 ft. 6 iu. deep, over the filters, and- 
of a capacity of 110 tons each. The solutions drain into 
cement, sumps, whence they are passed to elevated tanks,, 
from which they flow over the zinc extractors, and are 
thence conducted to the “ strong ” and “ weak” tanks, and 
finally back to the 12 treatment tanks. The strength of 
the weak solution ranges from 0‘25 to 0*7 per cent., that, 
of the strong from 0-7 to l - 25 per cent., and from 1 ten to 
3 tons of solution ore used per ton of ore. The amount of 
cyanide and of zinc consumed has gradually been reduced 
from 6 !b. to 4 lb., and from 1 j lb. to 1 lb. respectively. 
In practice about 25 tons of weak solution (0-39 per cent.) 
are introduced from the bottom, and allowed to soak for 
six hours. Then from 30 to 35 tons of similnr solution are 
added. This in turn is displaced, after 3G hours from the 
commencement, by about 60 tons of “ strong ” solution 
added from the top, with intervals of from three to six 
hours for soakiug. Then 160—180 tons of weak solution 
are added, and finally the ore is washed well. .Solutions 
are titrated before and after passing the ore. 

In an account of working two typical tanks, it is shown 
that, in one ease, with an ore assaying 1 4 24 dols. gold, and 
14 • 24 oz. silver, there was an extraction, after eight days, 
of 51'9 percent, of the silver, and 91'9 percent, of the 
gold. In the other case, with an ore assaying 2-48 dols. 
gold, and 13-38 oz. silver there was an extraction in nine 
days of 55-24 per cent, of the silicr, and 95'98 per cent, of 
the gold. The cyanide solutions before passing the zinc 
extractors assay on an average:—Weak solution — 0 - 8 G 





8<5& 


W ai.JWJ.] JOURNAL AND PATENT LITERATURE.— Cl. X. 


dole. Au, 3 oz. Ag; strong eolation °> 1*00 dole. Au, 
3*75 oz. Ag. Afterwards they assays trace of gold and 
from 0*02 to 0-O8 oz. of silver. 

The following table gives the working cost :—Potassium 
cyanide, 4 lb. at 65 cents, 2'60 Mexican dollars; zinc, 
1-1 Hi. at 25*5 cents, 0’28 ; lime, 0.03; filling and sluicing 
out, 0.19; wages, 0-185; sampling, assaying, &c., 0‘175 ; 
maintenance, filters, 8;c., 0-015; management, 0-15; 
treatment of precipitates, 0-055; total, 3-C8 Mexican 
dollars; or, say, 5s. 10 d. per ton of 2,000 lb. 

From the results obtained, tho authors conclude that the 
process is economically applicable to certain low grade 
silver ores ; that fine-crushing and classification are 
necessary; that a larger volume of weaker solution is 
preferable to a small volume of stronger solution; and that 
thorough oxygenation of the mass is necessary, whilst 
double treatment would appear to be the best practice. 

—\V. G. M. 

Copper Matte ,- Relative Elimination oj Impurities in 

Bessemerising -. W. It. van Liew. Fng. and Mining 

J., 1903, 75, [26], 967. 

In order to determine the relative rate at which the different 
impurities in copper matte are eliminated during the process 
of a converter-Idow, a converter in which one charge had 
already been “blown ” was selected, and at intervals of 10 
minutes, a sample of the matte was withdrawn and analysed. 
At the end of 40 minutes’ actual blowing, the matto was 
converted into “ white metal,” and from this point the 
Wowing was continued till “ blister copper ” was produced. 



The results obtained are shown in the following table and 
in the accompanying curve diagram, in whioh the abscissa) 
represent the time in minutes and the ordinates the atnouuts 
of the different elements. 


1 




40 min. 1 

7« min. 

Time. 1 '.l 1 *’ 11 *' 

10 min 

2) min. 

20 min. 

I FlSt 

Blister* 






Skim. 

Copper. 


Per 

Vor 

r.T 

Per 

Per 

Per 


Cent. 

Cent. 

j Cent. 

Cent. 

Cent. 

0«nl. 

Conpor. 

40*72 

50*20 

, 50*88 

04 (10 

1 70*87 

00*120 

I ron. 

23*81 

23*15 

| 17*H5 

10*50 

! 2*40 

0*088 

Sulphur. 

21 *28 

20*05 

10*74 

18*88 

10*80 

0*150 

Zinc. 

1*10 

1*20 

1 0*84 

0*70 

0*45 

0*000 

Arsenic. 

0*11 

0*00 

I 0*08 

0*08 

0*0.8 

0*0012 

Antimony. 

0*14 

0*12 

0*10 

0*18 

0*18 

0*006 


oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

Silver. 

44*20 

42*00 

i 61*40 

56*80 

70*00 

,10 *800 

I Cold. 

0*10 

0*14 

i 0*2!) 

0*24 

0*82 

. 0*850 


The figures relating to iron and sulphur show that up to the 
skimming point (40 minutes’ blowing), the heat required to 
carry on the operations within the converter is produced by 
the oxidation of the iron to ferrous oxide and the combina¬ 


tion of the ferrous oxide with the silica of the lining ; whilst 
afterwards it is chiefly the burning of the sulphur w hich 
furnishes the necessary heat.—A. S. 


Furnaces; Adobe [Sun-dried Brirhs ] and oilier Cheap 

and Makeshift -. II. F. Collins. Inst. Mining and 

Metall. Paper read June IS, 1903. 16 pp. 


i Tiie raw materia! of adobe is a loamy clay, mixed with sand 
j or surface loam if too stiff. If too sandy the bricks are 
; friable. Small stoues may be present; and chopped straw 
should be added in the proportion of, say, one two-bushel 
sackful to a cubic yard of clay, to render tho bricks more 
j capable of being handled. Almost any mud will yield 
j adobe, but pure clay shrinks too much in drying. In Mexico, 
| silver-lead ores are smelted in adobe blast-furnaces, and an 
account is given of these (cf. Chism, in the Trans. Aracr. 
! Inst. Min. Kng., 15)- Hearths of the material havo also 
j been used (rf. A. I,. Collins “On the Ghorband Head 
i Mines,” Traos. Fed. Inst. Min. Kng., 6, [3], 449). In 
j Mexican adobe blast-furnaces charcoal is used as fuel; 

but reverberatory furnaces for use with brushwood may 
1 also be built of adobe, and an account is given of the 
j roasting-reverberatories and cupellntion furnaces (vaso) 
1 employed in Mexico (cf. W. L Austin, in the Trans. Amer. 
i Inst. Min. Eog., 12, 185, and 13, 41).—W. G. M. 


Silicic Acid; Determination of -, in Presence of 

Tungstic Acid [Determination of Tungsten in Steel f 
C. Friedheim. XXIII., page 883. 


Vanadium ; Determination of -, in Alloi/s. 

P. Nicolardot. XXIII., page 884. 


Iron in Blast-Furnace Working ; Losses of -. 

JJ. Osann. Stahl und Kisen, 1992, 1035. 

In smelting iron ores, iron is lost, firstly, by projection of 
unreduced ore as dust in the gases, and, secondly, as ferrouz 
oxide scorified in the slag. The apparent amount of these 
losses may be diminished by the iron contained in the coke- 
ash and the limestone flux, which is not taken into account 
in making up the charges. The total loss thus incurred 
may vary from nothing up to 5 per cent, and more in the 
most unfavourable cases. With unroasted oolitic (minette) 
crcs the average may be taken as 3 per cent. Other ores 
giving rise to much dust in the gases, are calcined spathic 
iron and burnt pyrites residues. 

The amount of dust in the cubic metre of waste gas varies 
between 5 grms. and 20 grins., and the proportion of iron 
contained between 12 per cent, and 45 per cent. 

With a consumption of 110 coke per 100 of metal 
smelted, the former containing 7 per cent, of ash with 7 per 
cent, to 11 per cent, of ferrous oxide, this source of loss is 
completely covered, and such an amount of iron is found in 
the ash of Westphalian coke. 


D 
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Aluminium! Healing by -, and its Applications. H. 

Bert in. Mem. de la hoc. des log. Civil* de Franc*, 1902, 
a 18—249. 

The principle of heating by aluminium, to which the name 
of “ alumino-thermy ” bag been given by H. Goldschmidt, 
the originator of the process, is ba3ed upon tlie reduction 
of a metallic oxide or 6ulphide by heating it with powdered 
aluminium. Once started, the reaction is accompanied by 
development of heat, not merely sufficient to propagate 
combustion throughout the entire mass of the mixture 
without external aid, but also ample for smelting ores and 
for other metallurgical processes requiring heat. For 
certain applications magnesium can be employed preferably 
to aluminium in the mixture. 

The practical advantages realised in the process of 
generating heat by the reducing action of aluminium or 
magnesium are threefold :— 

Firstly, the metals and alloys so prepared are free from 
impurities, notably from carbon, which is not an ingredient 
of the reagent mixture. Even from aluminium, though itself 
one of the readiest metals to alloy, it is remarkable that they 
are almost free 

Secondly, the choice of suitable oxides gives the means 
of obtaining, without cumbersome apparatus, the highest 
temiieraturcs as yet possible to be attained even electrically. 
Sulphides yield the low temperatures desirable for certain 
processes. 

Thirdly, the heat developed by the reaction can at 
pleasure be determined beforehand with exactitude, and 
throughout the widest range; it depends solely upon the 
nature and quantity of the ingredients composing the 
reagent mixture, which has been named by Goldschmidt 
“ thermit.” The temperature also can be regulated, 
depending as it does upon the heat developed and upon the 
mass through which the heat is disseminated. 

The practical details of this modo of heating arc 
described, and also its industrial application to a variety 
of mechanical and metallurgical operations. 

A table is given of the heat developed and absorbed 
in smelting by this means the oxides of iron, manganese, 
chromium, uud tungsten, and examples are adduced of 
the preparation of manganese and of chromium, as well as 
of various alloys produced direct by this process. 

The concluding section of the paper points out how 
simply carbide of calcium can be prepared by the alumino- 
thermic process iustead of by electric current, . 

English Patents. 

Iron Ores for Blast Furnaces; Frucess of Treating 

Fine -. A. I). Fibers, Hoboken, N.J., U.S.A. ling. 

Pat. 8591, April 15, 1903. Under lnternat. Conv., May 9, 
1902. 

See U.S. Pat. 708,331, .Sept. 2, 1902; this Journal, 1902, 
1400.—F,. S. 

Manganese Steel; Toughening -. R. A. Iladfield, 

Sheffield. Eng. Pat. 5604, March 6, 1902. 

The manganese steel is very slowly heated to from 750° ( 
to 800° C., and is then heated as quickly as possible to the 
temperature at which it is to be plunged into cold water, 
which varies according to the quality of the steel from 940" 
to 1125° ; but is preferably from 980° to 1050° forecastings, 
and for lorged manganese steel from 940" to lOOOf . 'I he 
proportion of “ hardening carbon ” in the steel diminishes 
as the temperature for quenching is raised, so that with the 
higher temperature, the steel is tougher and less hard. 
Reference is made to Eng. Pat. 11,833, May 30,1896 ; this 
Journal, 1897, 544. Compare also Eng. Pat. 7778, April 2, 
1902; this Journal, 1903, 557.—K. S. 

Ores ; Concentration of —*. H. H. Lake, London. 

From A. Froment, Traversella, Italy. Eng. Pat. 12,778, 
June 4, 1902. 

The finely-pirtfdcred metalliferous ore is mixed with water, 
and a suitable oil is added. A gas is then liberated in the 
mixture, as, for instance, by addition of a carbonate and an 
acid, when tbe bubbles carry the metal sulphides to the 
surface, from which they may be collected.—E. S. 


Zinc Refuse or Dross of Galvanising Works ;. Separation 

of Pieces or Fragments of Iron and Steel from the --, 

and Apparatus therefor. G. A. -Dick, London. Eng. 
Pat. 18,614, June 16, 1902. 

The dross is melted at a higher temperature than that at 
which it was formed in the galvanising process, and is 
filtered through a heated filter pot or erucible containing 
fire-resisting filtering material, which may be constructed 
in various forms, in one of which tbe pot is divided into 
two compartments communicating at the bottom, one of 
which is charged with fragments of firebrick, coke, or the 
like, through which the molten dross passes. The dross 
may be further, or as an independent process, cleared from 
pieces of iron and steel, by being caused to flow in a molteu 
state on to the surface of a revolving copper drum, within 
which a number of permanent or electro-magnets are fixed, 
the dross falling from the surface into a gutter which 
conducts it to the ingot moulds or the like. —E. S. 

Metal Plates, Wires, or the like ; Manufacture of Com¬ 
pound -. A. J. Boult, London. From IT. Wachwitz 

and M. Dunkelsbiihler, both of Xuremburg. Eng. 1’at. 
13,669, June 16, 1902. 

See Fr. Pats. 322,159 and 322,160 of 1902 ; this Journal, 
1903, 303.—T. F. B. 

Fumes; Collection and Treatment of Certain -. 

11. W. Western, London. Eng. Pat. 16,723, July 28, 
1902. 

The fumes of sulphide ores from blast furnaces are brought 
into contact with ammonium sulphate solution, with agita • 
tion. The solution thus obtained is treated for separation 
of the metals present, and especially for obtaining the zine 
as hydroxide, by the methods described in U.S. Pat. 
715,771 of Dec. 16, 1902; and in Eng. Pat. 26,166, of 
Dec. 21, 1901 ; this Journal, 1903, 97 and 90. Compare 
also Fr. Pat. 324,062, Aug. 6, 1902 ; this Journal, 1903, 
499.—E. S. 

United .States Patents. 

Manganese Steel ; Toughening -. 1?. A. Iladfield 

Sheffield, England. U. S. Pat. 731,450, June ”3, 1903. 

See Eng. Pat. 5604, March 6, 1902; above, and compare 
Eng. Pat. 7778, April 2, 1902; this Journal, 1903, 557. 

—E. S. 

Gold and Silver; Extracting - from Slimes. J. T. 

Terry, jun., Assignor to J. 0. Trcauor, both of Altar, 
Mexico. U.S. Pat. 731,631, June 23, 1903. 

The slimes are sprayed with water into an elevated tank 
partially filled with cyanide solution containing an oxidising 
agent, and “ made dense,” as by sodium chloride. The 
tank has a hopper-shaped bottom, opening into a valved 
pipe loading to another similar tank on a lower level, for 
discharging the settled slimea. The second tank is in turn 
similarly connected to another, or to others. Side openings 
at different levels in the side of each tank allow of drawing 
off the clear liquor, and passing it on to the top of the next 
tank, and so on, until the enriched solution is drawn off for 
precipitation.—E. S. 

Precious Metals; Sulphuric Acid Process of Extracting 
— from Solutions. G. A. Bahn, Austin, Tex. U.S. 
Pat. 731,839, June 23, 1903. 

Cyanide solutions of tire precious metals are acidulated 
j with sulphuric acid, and zine, in sheets or otherwise, is 
immersed in them. The precipitate thus produced is 
collected and treated for its contents of the precious metals. 

I —E. S. 

I Alkali Metals ; Manufacture of -. II. Specketer and 

j O. II. Weber, Assignors to the firm of Chemische Fabrik 
Griesheim Elektron, Frankfort-on-the-Main. U.S. Put. 

! 730,979, June 16, 1903. 

See Fr. Pat. 320,815, April 15, 1902 ; and Eng. Pat., 7505, 
March 27, 1902; this Journal, 1903, 148 and 368; and 
compare U.S. Pat. 710,493, 1902 j this Journal, 1902, 1333 
i —K. S. 
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Diamagnetic Separation. K. Oates, Chevy Chase, Md., 
Assignor to T. J. Mayer, Washington, D.C. U.S. Vat. 
731,042, June 16, 1903. 

A mixture containing diamagnetic substances is fed into a 
relatively intense part of a magnetic field, which is rapidly 
moved in a direction opposite to that of the feed, the desceut 
of the material being obstructed by a current of liquid, to 
enable the material to he collected in separate portions, 
according to the diamagnetic susceptibility.—1C. S. 

Diamagnetic Metal; Separating - .from Sand. E. Oates, 

Chevy Chase, Md., Assignor to T. 0. Mayer, Washington, 
C.O. U.S. Vat. 731,043, June 16, 1903. 

To separate particles of such diamagnetic metuls as gold, 
copper, “ or the like,” from other diamagnetic material, such 
as sand, with which they are associated, a rough preliminary 
segregation is first effected, and with the enriched portion, 
magnetic particles are mingled so as to enmesh or entangle 
tho gold, &c. The mixture is concentrated, and the con¬ 
centrate is passed through a directing magnetic field, and 
then through a magnetic field of such graduated forco us to 
cause the particles to assume “frond-like” forms, such 
rearrangements contributing to a disentanglement of the 
diamagnetic particles, which are then collected apart.—K. S. 

Diamagnetic Separation. E. Gates, Chevy Chase, Md., 
Assignor to T. J. Mayer, Washington, D.C. U.S. Vat. 
731,044, June 16, 1903. 

A mixture of diamagnetic material of different degrees of 
diamagnetic susceptibility, is fed into the intenser part of a 
magnetic field, in which it is continued until the particles of 
greater susceptibility have moved into a less intense part of 
the Held j the “ mugneto motive force ” is then intensified 
in its action on the particles to he separated, “ by causing 
the field to move in a succession of wave-like impulses in a 
direction opposed to the feed of the mixture through the 
field.”—E. S. 

Metals; Apparatus for Extracting - from Ores. (). A. 

Ellis, Eldorado Cunyon, Nov. U.S. Vat. 731,169, June 16, 
1903. 

The ore passes into a hopper having an inclined bottom, 
and a discharce opening, at a point adjacent to which a 
pipe communicating with a vat containing a chemical 
solution, discharges such solution through its perforated 
upper section, upon tho ore, ns the latter passes by gravity 
down a chute leading from the hopper into a precipitating 
box, in which means for passing a current of electricity are 
provided. The mixture of ore and chemical solution passes 
through the precipitating box into a filtering tank.—E. S. 

Zinc; Process of Obtaining -. E. II. Hopkins, London. 

U.S. Vat. 731,181, June 16, 1903. 

See Eng. Vat. 12,859, June 5, 1902; this Journal, 1903, 
701; and compare Eng. Vat. 22,554, Dec. 11, 1900; and 
U.S. Vat. 708,044, Sept. 2, 1902 ; this Journal, 1902, 54 and 
1401.—E. S. 

Ores or Tailings; Process of Leaching -, with Solu¬ 

tions of Alkaline Cyanides. C. W. Merril, Alameda, 
Cal. U.S. Vat. 731,590, June 23, 1903. 

Ores or tailings containing reducing agents are treated 
with an alkali or alkaline-earth hypochlorite to oxidise 
these, and, subsequently, with a corresponding cyanide. 

—E. S. 

Furnace; Melting ——. W. J. lirown, Assignor to 
J. W. Paxsou Company, Philadelphia, Vn.; T. R. Brown, 
administrator to said W. J. Brown, deceaied. U.S. Pat. 
731,99], Jane 23, 1903. 

The furnace is spherical, supported on trunnions for tilting, 
and made in two flanged halves for clamping together. A 
melting pot within is solely supported by a projecting 
flange bearing upon the lower half of the furnace, an outlet 
spout for the molten metal being provided on one side. The 
combustion chamber extends under the entire body of the 
pot, communicating with an opening in the casing, in front 
of which an oil burner ia mounted There arc flues at the 


I side of tho melting-pot, and there is an opening in the 
furnace at the top for the escape of products of combustion. 

—E. 8. 

French Patents. 

Steel ; Manufacture of — . L. V. Vratis. Pr. Pat. 
326,998, Dec. 4, 1902. 

! See Eng. Vat. 6728 of 1902 ; this Journal, 1903, 31. 

—T. F. B. 

Zinc Sulphide and other Sulphides ; Process for Extract¬ 
ing -, from their Ores. G. C. Marks. Fr. Vat. 

326.866, Dec. 1, 1902. 

SuLi’HtoES, such as those of zinc, lead, or silver, are 
separated from their ores by immersing these, in a finely- 
divided state, in a hot, but not boiling, solution of sodium 
sulphate, with or without sulphuric acid, and skimming off 
the sulphides which riso to the surface. Compare U.S. Pat. 
718,554, Jan. 13, 1903; and Eng. Vat. 28,925, Dec. 31, 
1902; this Journal, 1903, 147 and 423.—li. S. 

Zinc Sulphide and other Sulphides ; Process for Extract¬ 
ing -, from their Ores. G. C. Marks. Fr. Vat. 

326.867, Dec. 1, 1902. 

Ores containing a sulphide of zinc, lead, or silver, are 
lincdy powdered and immersed in a bath containing solution 
of a nitrate of sodium, potassium, or of zinc, with nitric 
acid. Tho sulphides which rise to the surfaco are skimmed 
off.—E. 8. 

XI-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.) -ELECTRO-CHEMISTRY. 

Accumulator Factories; Dangers to Health in —. 

O. Wagoner. XXIV., page 889. 

Silver; Electrolytic Determination of Small Quantities 

of -, in presence of Large Quantities of Lead. 

Arth. and Nicolas. XXIII., page 881. 

Enomsh Patents. 

Insulating Compositions ; Water, Acid, and Fireproof 

- , and Method of Making the Same. 3 . A. Hoauy, 

Philadelphia, l’u. Eng. Vat. 17,745, Aug. 12, 1902. 
Under Intcrnat. Conv. Nov. 11, 1901. 

One pint or 15 oz. of linseed oil are heated to boiling, and! 
an intimate mixture of 1 oz. of litharge and 1 oz. of red 
lead is added, the whole being boiled and stirred for about 
one hour, after which, if desired, copal gum in the propor¬ 
tion of \ oz. to 1 lb. of the mixture is added, and the 
whole again boiled until it becomes thick and black. The 
mixture, which on cooling becomes hard and gumlike, ts 
applied hot to the surfaces to be insulated, and is especially 
useful for asbestos insulated wires or metullic surfaces. 

See also Fr. Vats. 322,448 and 322,449 ; this Journal. 
1903, 370.—A. G. L. 

Insulating Metallic Surfaces or Wires and Method of 
Preparing Asbestos for Insulating Metallic Surfaces or 
Wires. J. A. Heany, Philadelphia, l’a. Eng. Vat. 
17,746, Aug. 12, 1902. Under Intcrnat. Conv., Nov. 9, 
1901. 

Two compositions are used in the process, the first con¬ 
sisting of fish glue or gelatinous or albuminous substances, 
and enough water to make a thin solution which is com¬ 
bined with lime, either wholly or partly slaked so as to 
give a doughy (’i nsistency ; the second solution consists of 
2 oz. of ammonium sulphate, 1 oz. of boric acid, 1 oz. of 
sodium sulphate, 1 oz. of ammouium chloride, und 1 oz. 
of sodium chloride dissolved in 25 oz. of water. The com¬ 
positions of these solutions may be varied if desired. 

One of the two compositions is applied to the metallic 
wire or surface, and asbestos, first treated with the second 
solution, is dried, picked into a flaky or fibrous form and 
twisted under pressure upon the sticky surface. The 
asbestos covering is then coated with a paste formed by 
mixing the two compositions and again pressed down on 
the wire, &c. 
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Before applying the composition, the metallic surface 
may first he immersed in a balh of zinc chloride. In this 
case the whole is heated after the insulating material has 
been applied, so as to volatilise chlorine and leave metallic 
zinc adhering firmly to both the wire and the asbestos. 

— A. 0. L. 

Batteries \ Electrical——. II. Cannyi and G. von Barezay, 
i'elad Dobsza, Hungary. Kng. l*at. 813, Jan. 13, 1903. 
Thk cathode (carbon) is immersed in nitric acid and the 
anode (zinc) in an alcohol solution containing pernitrate 
of mercury and potassium cyanide, the depolariser being 
separated from the solvent by means of a diaohrngm. 

- W. U. M. 

Electric Batteries. S. Yai, Tokio. Kng. l’at 8961, 

. April 21, 1903. 

The battery, which may he used cither as a primary or a 
secondary cell, consists of an outer casing of zinc or lead 
plate forming the positive element, and provided with an 
interior cylinder, preferably formed of blotting or similar 
paper, and filled with a mixture of munguneso oxide and 
graphite powder, in the centre of which is fixed a carbon 
or graphite rod. The space between the two cylinders is 
filled with oxide of zinc, and the cover of the vessel has 
an inlet through which a solution of caustic potash is 
poured in. A threefold power as compared with other lead 
oxide accumulators is claimed for it when used us a 
secondary battery.—G. 11. 11. 

Electric Spark Discharges; Process and Apparatus for 

Treatment of (loses, Vapours, and the like by -. 

J. Scblutius, Karow-i-Mecklenburg, Germany. Eng. 
Pat. 2199, Jan. 29, 1903. 

The gases to be treated are blown through a spark gap 
of special shape. A wire connected to one terminal of an 
induction coil is wound in a spiral around an insulating 
drum, plnccd at a short distance from a metal strip, parallel 
to its axis, and connected with the other terminal. When 
the drum with the spiral is rotated sufficiently rapidly, a 
band of sparks passes between the drum and the strip from 
ond to end. The gases to be sparked are 60 directed 
through nozzles placed side by side that they pass through 
the hand of sparks. Or the gases may pass through a 
metallic nozzle, which, itself torms one pole, whilst the 
other is a slightly concave disc, which may also form a 
collector for the gases. In this ease the sparks form a 
cone between the point and tl.o disc. Or, again, the ono 
pole may be hollow and bent at the delivery end, which is 
surrounded with an insulating block, except at the orifice. 
The other pole is a metallic funnel through which the 
gases, after treatment, are sucked away. The nozzle is 
rapidly rotated and forms a ting of sparks between itself 
and the funnel.—W. G. M. 

Ammonium Formate aud Ammonia; [ Electrical ] Process 

for the Manufacture of - . J. Sehlutius. Eng. Pat. 

2200 , Jan. 29, 1903. VII., page 865. 

Electrolytic Processes [Electrolysis of Alkali Chlorides], 
and Apparatus therefor. L. Uurwitsch, St. Petersburg, 
Russia. Eng. Pat, 16,358, July 23, 1902. 

In order to reduce the amount of mercury to be handled in 
processes, such as the electrolysis of alkali chlorides, in 
which amalgam is formed, advantage is taken of the fact 
that mercury containing even a minute proportion of 
amalgam will wet metallic iron surfaces. In order to 
facilitate the action to the uttermost, the cathode surfaces 
of the plates are grooved with narrow flutinga, less than 
■jiflth of an inch in width, so that surfaosi tension may be 
compensated by capillarity. Several of theso iron sheets 
are suspended in the electrolytic tanks; only the end plates 
are connected to the terminals of the generator, the inter¬ 
mediate plates being insulated and forming bipolar electrodes, 
with the grooved Surfaces on the cathode side. The anode 
side is coated^with manganese dioxide or lead. At the top 
a mercury pump delivers mercury into a distributor, which 
forces the metal in sports on to the grooved surface of the 
iron, through nozzles about 25 to 80 mm. apart. The 
bottom of eaoh iron plate is carved into trougn shape on 


the fluted side, the trough sloping slightly from one end 
to the other, so that the amalgamated mercury is caught 
and delivered into another trough provided with a rotary 
distributor which conveys the amalgam into a suitable 
receptaelc outside.—W. G. M. 

Liquids [Water, (Jv.] j Apparatus for [Elecirolytically] 

Purifying -. O. M. It. Moller. Eng. Pat. 10,094, 

May i, 1903. XVIII. U., page 878. 

United States Patents. 

Electrodes; Method of Producing -, for Electric 

Accumulators. E. VV. Junguer, Stockholm. U.S. Pat. 
731,308, Jane 16, 1903. 

See Eng. l’st. 1684, 1902 ; this Journal, 1902, 1082. 

—a. ii. u. 

Electrode. W. It. Cbipman, New York. U.S. Pat. 
732,047, June 30, 1903. 

Electrodes for use in the purification of liquids by 
electrolysis are claimed, consisting of nickel, and a sub¬ 
stance which acts us a producer of oxyhydratos and as a 
binder; of Straits tin and nickel; or of aluminium, nickel, 
and Straits tin.—VV. G. M. 

[Electrolytie.ally] Oxidising Organic Compounds. M, 
Moest, Assignor to the I* arbwerke vorin. Mcister, Lucius 
und Pruning, both of Hbchsta/M. U.S. Pat. 729,502, 
May 26, 1903. 

The claim covers the electrolytic oxidation of organic 
compounds in acid solution by means of cerium compounds. 
A very small quantity of cerium salt is necessary, as the 
cerous salt formed is immediately oxidised by the electric 
current to the ceric state. A 2 per cent, solution of cerium 
sulphate is sufficient, lly this means, anthracene is oxidised 
to anthraquinone, naphthalene to naphthoquinone (phthalic 
acid being also formed in small quantity), phenanthrene to 
phenanthraquinone, &c.—T. F. 11. 

Electrolytes; Method of Applying Heat In -. C. F. 

Burgess and C. llambueehen, Madison, VVis. U.S. Put. 
732,616, June 30, 1903. 

One or other of the electrodes is heated by being included 
in a separate electric circuit, which may be direct or alter¬ 
nating. In electrolytes, practically non-conducting at 
ordinary temperatures, electrodes of aluminium and iron 
are specified, of which the latter is separately healed by a 
special circuit.—W. G. M. 

French Patents. 

Electrolytic Cell fitted with Aluminium Electrode. 
Grisson & Co. Fr. Pat. 326,974, Dec. 3, 1902. 

See U.S. Pat. 719,791, 1903 ; this Journal, 1903, 304. 

—T. F. B. 

Reduction of Compounds by Electric Heating [ Electric 

Furnace ] ; Process and Apparatus for the -. E. G. 

Achcson. Fr. l’at. 327,189, Dec. 9, 1902. 

See U.S. Pats. 718,891 and 718,892 of 1903 ; this Journal, 
1903, 217.—T. F. B. 

(£.)—ELECTRO-METALLURGY. 

English Patents. 

Iron Alloys [ Ferro - Silicon and Ferro - Manganese] ; 

Electrical Production of - , with the Simultaneous 

Production of Alkaline Oxides and Alkaline Earths. 

G. Gin, Paris. Eng. Pat. 12,702, Juno 3, 1902. 

The sulphate of the oxide it is desired to prepare is heated 
with silicic acid, or manganese dioxide, in the presence of 
carbon, in an electric or other suitable oven, so us to realise 
a reaction of the following form : 

SiOj + S0 4 M + C » SiOjM + SO, + CO, or 
MnO. + S0 4 M + 2C - MnO, MO + SO, + 2CO. 
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When it is desired to obtain ferro-manganesc and a 
volatile alkaline oxide, the sulphide is substituted /or the 
sulphate so as to obtain the following reaction: i 

9MuOj + 2M-S *= 3Mn„0, + 2X1.0 + 2SO,. 

The reduction of the silicate or double mangano-alkaline 
oxide, with or without the addition of oxide of iron, or of 
metallic iron, is carried out in a closed electric oven 
communicating with a dust chamber, in which the sublimed 
matters are condensed, the product being “ dosed with 
strictly sufficient quantities ” to reduce the metal to 
be transformed into iron alloys, and insufficient to reduce 
or carburise the alkaline oxide or earth it is desired to 
recover. The metal produced is run out at regular intervals 
and the oxide is recovered in the form of scoria, or sublimed 
products. See also Fr. Fat. 316,772, 1901, and U.S. 
Fat. 712.295, 1902; this Journal, 1902, 1541; Fr. Fat. 
326,438, 1902, andEng. Fat. 964, 1903; this Journal, 1903, 
805.—G. II. K. 

Electro-plating ; Apparatus for Use in -. A. J. A. G. 

Marichal, Birmingham. Eng. Fat. 16,824, July 29, 1902. 

The electrolyte is drawn from the top of the tank by means 
of a pump, aud delivered again at the bottom through a 
number of orifices in a pipe laid horizontally along the 
floor of the vat; a vertical pipe is connected to the supply 
pipe outside the tank, to steady the supply through the 
apertures. The bath is heated, if necessary, either by a 
steam pipe within, or by steam-jacketing the pipe supplying 
the electrolyte to the feeding-orifices.— >V. G. 1.1. 

Metals ; Electro plating of -, and Apparatus Employed 

therein \Silcer-platiiig j. (Miss) J. Schiele, Brussels. 

Fug. Fat. 5693, March 11, 1903. 

Tut; process consists in deoxidising the surface of the 
articles by exposing them to a temperature of about 800“ 
to 1000° C. in a closed chamber of a furnace (heated 
by gas), and then slowiy cooling them with the exclusion 
of air, by introducing them directly into a chamber with a 
travelling platform, adjoining the heating one, from which it 
is separated by a sliding door. They arc then placed in a 
eleaniug hath of about 20 per cent, of hydrochloric acid and 
25 per cent, of nitric acid in about 55 per cent, of water, or 
any other suitable bath may be employed. The surfaces 
are afterwards cleaned with a wire brush in a solution of 
z.inc and hydrochloric acid (preferably 15 to 20 grms. of 
zinc in 500 grms. of acid). The silver-plating is effected 
preferably in accordance with Kng. Fat. 9138, 1902, (this 
Journal, 1902, 917), after which the articles are re-heated, 
and, if necessary, subjected to pressure while hot. See 
Fr. Fats. 320,154, 320,696, and 324,832,1902 ; this Journal, 
1903, 97, 148 and 635.—G. II. It. 

Furnaces; Electric -. J. XI. Carrere, New Brighton, 

N.Y., U.S.A. Eng. Fat. 10,194, May 5, 1903. 

A revolving c) Under set at any desired angle, or 
horizontal, is fitted with uon-rotatiug cap ends, provided 
with apertures at one end for the introduction of the charge, 
and at the other tor the removal of the furnace products, 
and with axial electrodes. The furnace may be lined with 
graphite separated from the (steel) furuaee walls by a 
layer of asbestos. The graphite may be brought into 
contact with the electrodes and so be heated by the current 
to any required temperature even up to incandescence. 
The electrodes themselves may be caused to form an arc 
at any desired position within the cylinder.—W. G. M. 

French 1’atents. 

Mickel-plating of Metals; Special -, called “ Argenlo- 

Nichel.'' H. Bourel. Fr. Fat. 326,890, Dee. 2, 1902. 
The articles are first nickel-plated by any ordinary process, 
but in a bath of 3,000 litres, and containing “ 8u per cent, 
of normal, aud 20 per cent, of double sulphate of nickel,’' and 
10 kilos: of boiie acid per lliO kilos, ol sulphate of iiiekel. 
This first operation should lust au hour, and then by means 
of a commutator, the current which has hitherto been 
directed on the rods supporting the nickel anodes, is turned 
on fresh rod* supporting platinum anodes. Tue second 


operation should last a quarter of an hour, and both it and 
the first one should take place without removing the articles 
from the bath.—G. H. R. 

Metals ; Methorl of accelerating the Deposition of —, in 
Electrolytic Operations. C. Evesque. Fr. Put. 827,054, 
Dee. 5, 1902. 

The anode and the cathode are placed between the arms of 
a magnet or solenoid so as to produce a magnetic field, the 
action of which, when suitably directed, is said to induce 
the metal molecules to attach themselves rapidly to the 
mould it is desired to cover. In the apparatus described, 
the electrolytic tauk has a false bottom, between which and 
the real bottom is placed an eleetro-iouguct, the polar 
pieces of which are formed by plates crossing the false 
bottom, and rising to the middle of the electrolyte. The 
joints between the polar pieces aud the false bottom are 
rendered impervious by a coating of gutta-percha, or 
similar substance. A greater or lesser number of electro¬ 
magnets can be used according to the requirements of the 
case. Where solenoids are employed, the polar pieces are 
replaced by twists of the conducting wire.—G, 11. it. 

XII-PATS, FATTT OILS. & SOAP. 

Fatty Acids; Formation of Hydrocarbons in the Dis¬ 
tillation of -, F. Kussler. Ghent. Itev. Fett- u. 

Ilarz-lnd., 1903, 10, [7], 151 — 154. 

The formation of unsaponifiable substances during tho 
distillation of fatty acids is shown to be mainly due to tho 
presence of neutral fat, as the other factors (overheating, &o.) 
can be readily avoided. The author’s experiments on the 
subject have been continued for a year .under comparable 
conditions. Fatty acids from tallow, palm oil, and bone 
fat were used as ratv material. They contained from 2-2 
to 10-4 per cent, of neutral fat, and in each ease had been 
obtained by saponification with magnesia in autoclaves, the 
after-saponification of neutral fat that takes place in sul¬ 
phuric acid saponification having been avoided. Charges 
of 1,100 kilos, were distilled in cast-iron retorts, steam at 
300° C. and under a reduced pressure of 0-3 utmos. being 
used. Samples of the distillates were taken every hour, 
and the proportion of unsaponifiable matter determined. 
The results showed that hydrocarbons began to be formeti 
when the neutral fat in the retort became concentrated to 
12 to 15 per cent., except in the ease of the bone-fat fatty 
acids, tho distillates from which contained hydrocarbons 
almost from the first. The author attributes this exception 
to the nature of bone-fat, which, as he points out, frequently 
itself contains hydrocarbons in tho crude state. As soon 
as the distillates contained hydrocarbons, the process was 
stopped, and the residue in the tetort treated with sulphuric 
acid, washed, and again distilled. On the average the 
amount of neutral fat in the residues was reduced by the 
treatment with acid from l.V 2 to 2 6 per cent. On dis¬ 
tillation of the black mass thus ubtained, the same results 
were found, hydrocarbons appearing in the distillate as soon 
as tho amount of neutral fat in tho retort reached 13 to 15 
per cent. The author’s general conclusion is that fatty 
acids containing more than a small proportion of neutral fat 
should be treated with sulphuric acid before distillation or 
after fractional distillation as described above.—C. A. M. 

Fats, Oils, and Esters; Enzymic Decomposition of -•. 

K. Braun aud F. C. Behrcndt. Her., 1903, 38, [9], 
1900—1911. 

I In continuation of their work on this subject (this Journal, 

! 1903, 639) the authors have made comparative experiments 
' ns to the action of the enzymes in castor-oil seed and jequirity 
seed on lanolin, carnaitba wax, and lower esters of organic 
acids. On treating 10 grms. of lanolin with 25 c.c. of 
water and 2 5 grms. of finely-powdered castor-oil seeds at 
40° C., the total acid liberated after 96 hours corresponded 
to 3-65 e.e. of N/10 alkali; whilst iu parallel experiments 
with jequirity seed the free acid corresponded to 11 "45 c.c. 

] after 96 hours, and, after neutralisation of the acid first 
liberated, to 3'9 c.e. of alkali after 120 hours. Similar 
experiments with carnnuba wax showed that hrre, too, the 
jequirity seed had a stronger decomposing eff 'Ct than the 
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castor-oil seed. These remits show that neutralisation of 
the acid first formed bus not the same stimulating effect on 
the jequirity enzyme (abrin) when acting on lanolin or 
carnaiiba wax as in the euse of castor oil. The action of 
the enzyme of castor-oil seeds, however, is checked in all 
cases by neutralisation of the free acid. Only a moderate 
degree of warmth is required to promote the decomposition. 
Experiments with simple esters of the aliphatic and 
aromatic series gave analogous results, with the exception 
that in the ease of ethyl benzoate the decomposition 
effected by the castor-oil seeds was greater than that 
effected by jequirity seed. It was proved that light had 
no appreciable influence on the decomposition in either 
case. Slight quantities of mercury, copper, and iron salts 
checked the enzymic decomposition, as wasalso the case 
with alcohol. On the other hand, magnesium salts, alkali- 
metal salts, and tungstic compounds had no influence on 
the results. Kxperiments made with mixtures of equal 
quantities of castor-oil and jequirity seeds gave the curious 
result that the free acid had an injurious effect, whilst the 
small amounts of acid liberated after neutralisation of the 
free acid soon disappeared again. 

The experiments with einulsin were repeated, the pure 
enzyme being used this time. It was found that it effected 
only a very slight decomposition of fats, and that the 
action was not increased by the presence of free acid. 
Less acid was liberated from castor oil by the action of 
crushed bitter almonds than by the pure emulsin, which 
the uuthors attribute to the emulsin in the almonds being 
used lip ill the decomposition of the amygdalin. When 
castor oil was treated with amygdalin no decomposition 
was observed, as was also the case when a mixture of 
equal parts of pure amygdalin and emulsin was used. In 
like manlier it was found that the myrosin from black 
mustard seed and gold luc (Cheirantus Cheiri) had a 
fairly energetic action on castor oil, but that when potas¬ 
sium myronate was also present no decomposition occurred. 
The myrosin of gold lac cotnes about niidwav between 
emulsin and riein as regards its activity. The buds 
showed greater enzymic activity than the stalks or leaves, 
whence the uuthors conclude that the myrosin in gold lac 
is concentrated in the buds.—C. A. M. 

Chinese Wood [Tung'] Oil; Poisonous Properties of -. 

J. llertkorn. Chcm.-Zeit., 1903, 27, 1.50], *>33. 

Numerous patents have been taken out for the use of this 
oil in cosmetic and similar preparations, the fact that it 
produces severe ulcers when brought in contact with the 
skin being apparently lost sight of. The author describes 
several instances of the oil causing severe wounds to the 
workmen and others who have carelessly handled it, and 
■considers that its use in cosmetic preparations should he 
strictly prohibited. Moreover, iu his opinion, all wood oils 
that have been imperfectly refined, yield slimy deposits with 
penetrating odour, and ought to be excluded from commerce. 
Candle-nut oil has similar toxic effects on the skin though 
only to a slight extent, it is an open question whether the 
poisonous properties of these oils must he attributed solely 
to substauces in the slimy deposit, or whether the fatty 
acids also play a part.—C. A. M. 

Soaps, Hydrocarbons and Cresols; Separation of -. 

O. Schmatolla. XXIII., page 883. 

KXOUSII PATENTS. 

Tallow like Product ; Manufacture of an Odourless -. 

G. Sandberg, Moscow. Eng. Fat. 2202, Jan. 29, 1903. 

See Fr. Pat. 317,540 of 1902 ; this Journal, 1902, 1403. 

—C. A. M. 

Oils ; Manufacture of [Chemically Modified'] -. 

E. Mease], Liegnitz, Germany. Eng. Pat. 7410, 

Maroh 31, 1903. 

A manufacturing process is based on the bacterial 
oxidation of oils or fats, iu the presence of a nitrate or 
nitrite. Tift mixture containing the oil, nitrate and 
nutrient salts, ia treated with a cultivation of, e.g., cheese 
bacteria, and kept thoroughly aSrated during the oxidation. 
Oils' thus treated undergo partial decomposition, together 
vfith partial oxidation of the glycerin and nnsatorated fatty 


acids. The modified products are well suited for the 
manufacture of degras, and as substitutes for shellac, 
mordants for dyestuffs, &c. For the preparation of 
lacquers they are dissolved in sodium carbonate solution, 
and after the addition of a suitable dyestuff, e.g., alizarin, are 
precipitated by means of alum or calcium salts.—C. A. M. 

French Patkxt. 

Fats and Waxes ; Separation of Liquid Consliluenls of 
-. 11. lire da. Fr. Pat. 327,0(14, Dec. 6, 1902. 

The crude fat is treated with acetone, the solution sepa¬ 
rated from the insoluble residue, and the liquid constituents 
in solution precipitated by the addition of water.—C. A. M. 

XIII.—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

( A .)—PIGMENTS, PAINTS. 

Complex Cyanides [Prussian Blue] ; New Method for the 

Analysis of -. M. Dittrich and C. Hasscl. XX111., 

page 883. 

Engusii Patents. 

Lead in the Form of Powder. G. T. llyde, London 
From the Union Lead and Oil Co., New Fork. Eng- 
Pat. 19,981a, Sept. 12, 1902. 

She Fr. l’at. 325,471 ; this Journal, 1903, 702.—F. II. L. 

Pigments [Mixtures of Zinc Hydroxide, and Barium 

Sulphate ]; Processes of Making -. W. J. Arm- 

hrnster and J. Morton, St. Louis, Miss,, U.S.A. Eng. 
Pat. 3738, Feb. 17, 1903. 

See r.S. Pat. 721,235; this Journal, 1903, 532.—F. II. L. 
United States Patent. 

Pigments [Zinc and Barium ]. \V. J. Arinbriister, St. 
Louis, Mo. U.S. Pats. 731,152 and 731,153, June 16, 
1903. 

Tiie first specification describes a pigment made by mixing 
a zinc solution (which may be sulphate) with tile hydroxide 
and then with the carbonate of an alkali metal, and finally 
with a soluble suit of barium. Tho second describes u 
pigment consisting of zinc carbonate, barium sulphate, 
and barium carbonate, with or without a cerlain proportion 
of zinc sulphide, made by mixing together solutions of zinc 
sulphate, sodium carbonate, and a salt of barium, which may 
be the sulphide. Compare previous U.S. and Eng. Pals.; 
this Journal, 1903, 218,307, 532, and 807.—F. II. L. 

French Patent. 

Zinc White and Simitar Pigments ; Manufacture of -, 

A. Salgues. Fr. Pat. 326,962, Dec. 3, 1902, 

The metallic vapours which are evolved when zinc ores are 
treated in an electric furnace according to the process 
described in Fr. Pat. 310,100, April 19, 1901, arc allowed 
to burn and are then collected in chambers. If the ore is 
pure, the product is a simple zinc oxide, but if the mineral 
contains lead, the product is a mixture of zinc and lead 
oxides, the latter constituent giving il a better covering and 
drying power when used us a pigment. The process is 
claimed to exhibit advantages over similar methods where 
the ore is treated chemically, because the fume is less con¬ 
taminated with products of combustion, and is therefore 
capable of condensation in smaller receptacles.—F. H. L. 

(£.)—KESINS, VARNISHES. 

Rimu Resin. T. H. Easterfield and 13. C. Aston. Proc. 

( hem. Soc., 1903,1.9, [269], 190—191. 

Rimu (Dacridium cupressinum; natural order, Conifera ) is 
one of the most valuable of the New Zealand timber trees, 
the cracks or shakes in the heart wood being nearly 
always partially or completely filled by a hard pink resin 
with a distinctly crystalline fracture. 
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The chief constituent (75 per cent) of the resin, n 
crystalline acid, for which the came rimuicacid is proposed, 
melts at 192° —193°, distils with very slight decomposition 
at 296 —300“ C. under 21 mm. pressure, und is optically 
active. It is easily soluble in aleohot or other, and 
dissolves sparingly in water or light petroleum. Its formula 
is C|jH|s(OH)COOH. The barium oompound is the most 
characteristic of the salts ; it crystallises in well-defined 
square plates having the composition Ha(C 16 H, 9 0 3 ) 2 .14H 2 0. 
The alknli salts are very soluble and do not separate from 
solution in the presence of excess of alkali. Himuic acid is 
la!vo-rotatnry, having [«]„ — 159“ in a 10 per cent, alcoholic 
solution i it yields benzoyl and acetyl derivatives. Like 
most of the acids from the pine rosins, it yields no esters 
when treated with alcohol and hydrochloric acid. 

Oils; Improviments in Manufacture of - [Shellac 

Substitute ]. K. Meusel. Kng. Tut. 7410, March 31, 
1903. XII., page 874. 

Linoleum and the like; Processes for Making -, with 

Double Layers of Material. L. \V. Seeser, Delmeuborst, 
Germany. Eng. I’at. 15,889, July 10, 1902. 

CSbk Fr. Fat. 325,129; this Journal. 1903, 641 ; also Eng. 
Fats. 15,890 and 15,891, 1902.—F. H. I,. 


(C.)—INDIA-RUBBER, &c. 

Jiuhber and Gutta-Percha, ,\v \; Chemistry of ——. 
V. Harries, iter., 1903, 36, L y J> 1937—19 Ii. Compare 
this Journal, 1901, 1123, and 1902, 1404. 

Tiie substance “ nitrosite ('," 2(C l(l lI lri X : ,0 T ), furnished hy 
Para rubber (foe. cil.') is also readily olitaincd hy similar 
means from Mozambique rubber ( Mohorro ), from the 
inferior Guay rule-rubber (Mexican), and from the latex of 
Landolphia llendelotii (this sample had been kept liquid 
hy addition of ammonia). 

Haw gutta-percha also appears to give the same nitrosite, 
although the analytical results are not in absolute agree¬ 
ment, and the molecular weight, appears to be low. After 
careful purification by acetone (Ramsay's method), however, 
the yield is almost theoretical. 

lialata likewise gives a substance which closely resembles 
■“nitrosite (' ’’ in chemical behaviour. 

Technical Application. —A commercial rubber mixture 
•containing sulphur, zinc sulphide, and mercuric sulphide, 
bat unvulcanised, was analysed by ordinary methods, in 
this case with considerable difficulty. 

4-15 grtqs. were then placed w ith 150 c.e. of benzene 
(sufficient to dissolve the sulphur) in a closed vessel for 
three days at the ordinary temperature. 

Nitrous acid gas (N._,( f :i ) dried over phosphorus pent 
■oxide was then thrice passed through the swollen mass, 
each time for n period of two days. Tho resulting yellow 
powder was transferred to a fared filter and washed with 
benzene till free from sulphur, the amount left in the vessel 
being found negligible. When dried in vacuo till of constant 
weight, the residue amounted to 6 - 25 grins., of which 
2‘46 grms. were dissolved out by acetone. This amouut 
calculated as nitrosite of the formula C, 0 I1 15 N s O; indicated 
1'153 grms. of hydrocarbon C ln U, a or 27 9 per cent, of 
rubber in the original mixture. The zinc sulpiride which 
had been converted into sulphate, and the unaltered mercuric 
sulphide were then estimated. The following shows the 
comparative results :— 


. ■■■ Nitrosite Method. 

T . ,, I Per Cent. 

Kubber. 27'90 

-4mc sulphide.. ( 41 -o| 

Mercuric sulphido. I 24 23 

■Sulphur. ! ■) „ e 

W&tor. ill."!.. J Dlfrerenc ® { 


Technical Method. 


Per Cent. 
28'57 
•HJ'07 
23TO 
7-33 
033 


-It. L. J. 


India-Rubber ; Action of Light on -. C. O. Weber. 

India-Rubber J., 1903, 25, [ 13 ]> 639. 

The action of light upon india-rubber, whether vulcanised 
or unvulcanised, is an oxidising action, accelerated by the 


j actinic Influence of the sun’s rays. Thin flints of Para 
rubber, both crude and worked on hot rollers, vulcanised 
| and unvulcanised, were exposed to the action of light for 
50 days, the acetone extract being determined at intervals. 
The figures obtained tend to confirm the author's opinion 
| that unvulcanised rubber is more liable to oxidation than 
j vulcanised, owing to its “ lower sta'e. of saturation,” 

The longer rubber is worked or “ broken down " on hot 
rollers, the greater is the amouut of the acetone extract. 
With very excessive working, the extract is gummy, and not 
resinous as in the case of truly oxidised rubber, and the 
author considers the increase consists of products of 
depolymcrisution of the india-rubber molcctilu itself. 

Rubber overworked on the masticator oxidises very 
rapidly indeed, yielding, niter 50 days' exposure, 38 - 7 per 
cent, uf extract against 5 7 per cent, when properly 

■ worked. , 

Experiments made to ascertain the effect of the degree of 
vulcanisation on tin; rate of oxidation show that the rubber 

■ tends to oxidise faster the lower the degree of vulcanisation. 

I —J. K. B. 

Knui.isii Patent. 

Rubber Hoots or Shoes amt such like ; Vulcanising -. 

A. Cockbiirn, Edinburgh. Eng. Fat. 17,637, Aug. 12, 
1902. 

The articles are vulcanised without, tlte use of moulds by 
subjecting them to the combined action of air or gas under 
pressure greater than that of the atmosphere and at a high 
temperature within a closed chamber.—b. II. 1,. 

Fbench Patent. 

India-Rubber i Machines for the 1 ulcanisation of ——. 
E. Fruukenberg. Fr. l’at. 327,019, Dec. 5, 1902. 

See also Eng. I’at. 24,573 of 1902; this Journal, 1903,809. 

The trough of the machine is fitted with u cover, and the 
whole machine enclosed in a cage, part of which is made of 
material permeable to air, and which is connected to a 
shaft.—J. K. U. 

XIY.—TANNING; LEATHER, GLUE, SIZE. 

j Chromed Hide Powder Question ; Contribution to the - 

J. Paessler and \V. Appelius. XX111., page 880. 

Leather; Elasticity of -. C. Bach. ZeitH. dcs Vor. 

deutscher Jng., i902, 985. Proc. Inst. Civ. Eng., 151, 

[1 ], 68. 

Tins paper contains the record of experiments undertaken 
with the view of obtaining information as to the elasticity 
of leather taken from different parts of the hide. The 
hide having been cut into three strips was first stretched hy 
the manufacturers in the sntne way as leather intended lor 
belts. These strips were afterwards cut into narrower 
pieces for the experiments. In the loading hy successive 
additions of weight, the load at caek step was applied 
several times, until the permanent set and the elastic exten¬ 
sion ceased to alter. The results are contained in a number 
of tables and diagrams. The stress per square inch and the 
stretch coefficient are given for (a) the whole belt, (6) the 
head side, and (c) the tail side. The stretch coefficient 
varies from about to about nr /- u per kilo, per sq. cm. 

(trsiira to stri-ra P cr lb. per sq. in.;. When the hides had 
been stretched at the manufacturers, the resulting permanent 
elongation had varied from 19 per cent, to 27 per cent. 
The maximum stress to which the belts were subjected 
in tho detailed tests was about 47 kilos, per sq. cm. 
(668 lb. per sq. in.), and the permanent set with this did 
not much exceed J per cent. The leather from the back of 
the animal proved to have the greatest uniformity from 
head to tail, so far as its elastic properties are concerned, 
while generally the material from the tail end had a greater 
stretch coefficient than that towards the head. The piece 
from the middle of the back exhibited the greatest extension 
per unit stress, the portions from the belly of the animal the 
smallest : the elasticity thus increases from the belly part 
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of the skin towards the back; and this result agrees 
precisely with the value which, in practice, is placed on the 
leather from the back. 

English Patent. 

Leather; Method of Making G. 0. Dymond, London. 

From W. Macmillan. Palmerston, North, New Zealand. 
Eng. Pat. 19,('.61, Sept. 8.1902. 

Hides arc unhuircd, fleshed, bated, shaved, cleaned, and 
treated with a bran drench for 3—1 days, are then handled 
in sumach liquor (2 lb. of sumach per hide) for four days, 
then bandied in a salt and alum bath (alum, 6 11>., salt, 4 lb., 
per hide), for three days, and then, whilst still damp, 
dressed w ith neats-foot nil (J pint per hide). They are 
then dried out, damped, staked, shaved, set out, given a 
medium stuffing with tallow and fish-oil dubbin, hung-up, 
dried, sleakedoff, cleaned and grained.— K. 1,. J. 

French Patents. 

Leather ; Manufacture, of Artificial -. G. S. and 

C. Falkenstcin. Addition dated Dec. 2, 1902, to Fr. 
Pat. 308,041, Feb. 12, 1901. 

See U.S. Pat. 714,791, Dec. 2, 1902; this Journal, 1903, 
37 (the corresponding modification of U.S. Pat. 067,770, 
Feb. 12, 1901 ; this Journal, 1901, 731), and Kug. Pat. 
26,590, Dec. 1902; this Journal, 1903, 373.— K. I.. J. 

Tannage; Ilapid -. R. Hoy. Fr. Put. 326,799, Nov. 

28, 1902. 

Ferhocyanidks or ferricyanidcs, or the corresponding free 
acids, are employed to counteract the effects produced by- 
placing hides in very strong liquors (such as drawing of the 
grain, 3tc.) 

For this purpose the acid (1 part in 10,000 or less) or 
equivalent amount of salt, is either used iu a preliminary 
bath, or added direct to the strong tan-liquor. It is claimed 
that, heavy hides may he thus tanned m a few days, and 
light skins in a few hours.—It. L. J. 


XT-MANURES, Etc. 

Superphosphate Manures ; Determination of the S0 3 j 

Equivalent of Gases evolved in the Manufacture of -. 

Affleck. VII., page 863. 

United States Patent. 

Fertilisers ; Process of Producing -. A. K. Jarecki, 

Sandusky, Ohio. U.S. Pat. 731,461, Juue 23, 1903. 

A iiasio phosphate is mixed with sulphuric acid. Alcoholic 
or syrupy beet sugar residues are then added together with 
nitrogenous organic refuse, and the whole allowed to stand 
until the heat of reaction drives off the moisture, leaving a 
granular product.—K. F. 

French Patent. j 

Manure; Process of Manufacturing -, hg means of \ 

Apatite or other Phosphatic Mineral; Dicalcium- j 

hydrogen Phosphate for employment as -. W. Pal- 

raaer. Fr. Pat. 326,917, Dec. 2, 1902. 

See U.S. Pat. 707 , 886 , Aug. 26, 1902 ; this Journal, 1902, 

1189.—E. S. 
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English Patent. 

Syrups or Similar Fluids; Evaporation for Concentration 

or Condensation of -. V. Meyer, London. From 

J. W. Meyer and J. W. Arbuckle, both of Trinidad. 
Eng. Pat., Apr. 22, 1903. 

The apparatus consists of a series of cylindrical evapora¬ 
ting vessels having steam drums in their lower portions, 
through which pass a number of vertical tubes which are 
thus heated externally. Each vessel is fitted with a re¬ 
volving sprinkling arm or spurger through which the liquor 
to he concentrated is delivered; the liquor falls on to the 
steam drum and passes through the hented tubes to a space 
below, which is connected with the sprinkler of the next 
vessel and so on throughout the series. The vapours 
evolved from the liquor in each vessel are conducted to the 
steam-drums of each succeeding vessel and employed for 
heating the tubes.—J. E. 11 . 

United States Patents. 

Brine [used in Manufacture of Starch from Indian Corn ] ; 

Process and Apparatus Jor Purifying -. T. T. Gaff 

andJ. F. Gent. U.S, Pats. 731,105aud 731,106, June 16, 
1903. VIE, page 866. 

Cornstalks, Sugur-cane, Sec.; Process of Manufacturing 

Products from -. V. Drcwsen, New York. U.S. 

Pat. 731,290, June 16, 1903. 

The cornstalks, sngar-cane, or analogous pithy stalks, 
either whole or slit and divided into pieces, are cooked iu 
a disintegrating solution, such as one of caustic soda, of 
sufficient strength and for a sufficient time to disintegrate 
the pith only. The pith is then separated from the shells, 
which are cooked in a disintegrating solution, such as caustic 
soda solution, of sufficient strength and for a sufficient time 
io disiutegrate the shells into fibres.—T. II. P. 

French Patent. 

Sugar Solutions and other Liquids ; Defecation of -. 

J. Delavierre. Fr. Fat. 326,975, Dec. 3, 1902. 

Claim is made for the defecation of sugar and other 
solutions by means of an electric current ill presence of 
freshly-precipitated oxide of iron or oxide of zinc, with or 
without, an alkaline earth, au alumiuate or aluminium 
mangamite.—T. H. P. 

XVII.—BREWING, WINES. SPIRITS, Etc. 

Ferments ; Action of Abiotic Acid on -. J. Kffront. 

Comptes rend., 1903 , 136 , [25], 1556—1557. 
Lactic or butyric ferments, beer-yeast, &c., can ho 
cultivated singly in worts (rom grain or molasses, to which 
I per 1000 of ahietie acid has been added, without the acid 
exerting any influence ; blit if a mixture of ferments he 
present, the ahietie acid favours the development of that 
present iu the greater quantity, anti suppresses the others. 
Colophony, if free Horn volatile constituents, may be used 
iustcad of ahietie acid. In the practical application ol' 
this iu molasses distilleries or breweries, 6terilisation or 
acidification of musts is superseded, the amount of yeast 
needed is reduced and the yield of alcohol increased. 
Colophony ] remises to be widely useful iu the fermentation 
industries as a preservative against infection.—J. T. D. 

Wild Yeasts; Sources of Infection by -. F. Schttnfeld 

Wocli. f. Bran., 1903, 20, 27], 313—316. 


XVI.—SUGAR, STARCH, GUM, Etc. 

Sugar; Sapid Method for the Determination of - 

T. B. Wood and 11. II. Kerry. XXIII., page 886. 

Starch Syrups ; Examination of —. A. ltossir.g. 
XXIII., page 886. 

«r 

Stachyose. C. Tamet. XXIV., page! 888. 

Sugars; Alkylation of -. T. Purilie and J. C. Irvine. 

XXIV., page 888. 


The author enumerates sources of wild yeast infection, 
giving instances of specific cases which he has met with 
j in the course of his experience. Hansen has shown how 
i dangerous is the neighbourhood of orchards to a brewery 
i working with open coolers; in such cases warm fermentations 
and complete attenuations are likely to do good. In other 
eases the causo may be traced to infected water or to 
the unfavourable situation of tho wort coolers entirely 
surrounded by buildings. Again, the infection is fre¬ 
quently introduced and circulated by carelessness in denliiq-' 
with the returned empty casks containing residues of 
stale beer; these residues, strongly infected, may be spilt 
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on the floor and carried by the feet to all parts of the 
building. Another very frequent eauie of infection lies in 
the presence of soft, porous places in the wood of the 
fermentation vessels, especially at the bottom and round 
the bung holes and in the bung plugs. In such places the 
laoquer has become destroyed and the wood is saturated to 
a considerable depth with colonics of wild yeasts in active 
growth, of which only the surface is alfccted by scrubbing 
and disinfectants; re-lacquering of such perished parts 
affords only a short relief, unless the wood is thoroughly 
scraped away down to the hard grain. Lnstly the bottles 
may not be properly cleaned or, more frequently, cracks 
may exist in the rubber portions of the patent stoppers, 
which may be full of infecting organisms. All bottling 
should preferably he done at the brewery, direct from the 
lager vat, without loss of carbon dioxide, and if trouble he 
probable, customers should be served frequently and with 
small quantities at a time.—J. F. B. 

Malti Peculiar Deterioration of -, by Storing. Woch. 

far Brau., 1903, 20, [25],‘299. 

Many of the barleys grown in 1901 were not satisfactory 
owing to heavy rains. They malted normally. The 
barleys consisted of 15 percent, steely. 10 to 15 per cent, 
half steely, and 65 to 70 per cent, mellow corns. It was, 
however, found that the malt when kept for more than 
four months m closed silos lost its quality. A pneumatic 
malt made in June 1902, and which gave satisfactory 
results in the brewery, had lost its quality in the following 
October. Again, a similar barley malted in December 
gave good results up to March and April, but from 
June to July many complaints were made to the maltster. 

—J. L. li. 

Beer Wort i Caramelimtion of -• G. Barth. Zeits. 

ges. Brauwcsen, 1903, 26, [22], 349—351. 
Kkikrking to the work of l’rior (this Journal, 1903, 566), 
the author records his own experiments in the caramelisu- 
tion of beer wort. In all cases where the wort was heated 
under a pressure exceeding two atmospheres, there resulted 
a disagreeable, bitter flavour. Below three atmospheres, the 
depth of colour was not increased by more than an inappre¬ 
ciable extent, but beyond this limit the change was consi¬ 
derable. The percentage of acid is largely increased in 
earamelisation, and I’rior’s discovery of large percentages 
of glucose in the wort is presumably due to the hydrolysis 
of dextrin by the acid. Tho increase in the proportion of 
cupric-reduciDg sugar may be explained by the fact that 
dextrose possesses this property in a higher degree than 
the original maltose, the abundance of furfural, probably, 
contributing to the same end. A diminution in tho amount 
of sugar as earamelisation proceeds is indicated by the 
reduced filial attenuation, the actual attenuation in the 
original wort being 63-45—64-25, whilst in the same wort, 
after boiling an hour under a pressure of three atmospheres, 
the attenuation only reached 50-3—51-8.—C. S. 

“ Weissbier " ; “ Boiling " Fermentations in Berlin -. 

hh Schonfeld. Woch] f. Brau., 1903, 20, [26], 301 — 

“Boiling” fermentations are practically unknown in 
bottom fermentation breweries; ihey may occur in top 
fermentation beers, and are mostly met with in the fermen¬ 
tation of Berlin “ Weissbier,” which is prepared by the top- 
fermentation of unboiled wheat-malt worts. The pheno¬ 
menon of “ boiling ” fermentation is observed only in tho 
first stages when the “ Kr&usen,” or yeasty head, ought to 
begin to appear; instead of this, however, the wort show* no 
trace of foam, but large bubbles of gas are given off with a 
hissing sound. Later the fermentation apparently takes 
its normal oourse. The finished beer is, however, pro¬ 
foundly modified, and when poured out it evolves a few 
large bubbles of gas, and then remains perfectly flat, 
whereas good “ Weissbier” should have an extraordinarily 
c °“P ac f “ head.” Many causes may contribute to tho 
production of boiling fermentations, such for instance as 
r ®°® °* yeast, especially yeast of the Saaz type, deficiency 
2,1 “°P* OT the use of old hops deficient in a-hop resin, 
■the chief cause, however, is the deficiency of albumoses 
or other only slightly degraded albuminoids in the wort. 


i owing to excessive activity of the proteolytic enzymes. Such 
activity is more liable to ocour owing to the faet that the 
worts are not boiled. The fault most often lies with the 
i malt, and perfect dryness during storage must be ensured. 
The most important point is the germination of the mult, 
the growth of which should be as short and at ns low a tem¬ 
perature as possible, aud not in any degree forced. This is 
illustrated by a practical case in which a new parcel of wheat 
malt gave “boiling” fermentations when trented under the 
, »®me conditions as the old parcel which had been satisfactory. 

[ Analysis of the two malts showed that the now parcel of 
malt had been forced during growth; the proportions of 
ready formed sugars, extractive matters, aud albuminoids 
| soluble in cold water were all considerably higher in the bad 
; malt than in the good one, showing excessive degradation 
i of the proteids of the grain. —J. F. B. 

Yeast ; Determination of Activity o f -- i for Bakers' 

Purposes. J. Met/.ler. XVIII. A., below. 

Knglisii Patent. 

Fractional Distillation, Condensation, and Rectification of 
Liquids, particularly Mask; Method and Apparatus for 

-, for obtaining Extra Fine Spirit direct from the 

Mash. V. Slavicek, Vienna. Kng. Pat. 27,063, Dec. 8, 
1902. 

Strong rectified spirit is obtained directly from the mash 
' by the combination of a continuous still with a rectifying 
j plant. The mash is delivered to the top of the distilling 
column, and flows down from plate to plate until it emerges 
free from alcohol at the bottom, tho alcoholic vapours 
passing on to a condenser anti rectifying column, where 
.they tire separated into their three component parts. 

—J. F. B. 

French Patent. 

Non-Intoxicating Beverage, and Process of making same. 

Wahl and llenius. Fr. Pat. 320,943, I)ee. 2, 1902. 

See Kng. Pat. 26,588 of 1902 ; this Journal, 1903, 223. 

—T. F. B. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Yeast; Determination of Activity of -, for Bakers' 

Purposes. J. Metzler. Amur. Brew, ltev., 10, [6], 
300 aud [7], 318 ; through Zeits. Spiritusiud, 1903,26, 
[26J, 277. 

For the valuation of bakers’ yeast, it is customary to 
determine the fermentative power by llayduek's method, 
but the fermentative power does not always correspond 
with tho dough-raising power of the yeast. The author, 
therefore, proposes the following direct method, remarking 
that, if the operations are all performed as rapidly as 
possible, the results are very concordant, and correspond 
closely with the behaviour of the yeast in the bakehouse. 

One hundred grins, of flour are placed in a thermostat at 
30° C. for some time, aud then mixed by a silver spoon in a 
porcelain dish with 80 grms. of distilled water at 30° C., to 
which 2 grms. of the yeast have been added. The dough ia 
then rolled on a small board, sprinkled with flour, to a 
length of about 6 ins.; in this operation it takes up a 
further 3—5 grms. of flour. Tho roll of dough is then 
placed in a paper cylinder 4| in. in length and li in. in 
diameter, which must be filled to the point of overflowing. 
The whole is plated in a glass-men*uring cylinder of 
500 c.c., care Being taken that the paper cylinder, the 
capacity of which must be 9-15 cl>. in., accommodates itself 
to the width of the glass cylinder. The height of the dough 
at the beginning of the operation is taken as the zero point 
for tho determination. Tbc cylinder is then placed in the 
thermostat at 30° C., and the increase of the volume of the 
dough is noted every half-hour, the final reading being 
taken after two hours. The doubling of the volume of the 
dough is taken as a raising power of 100.—J. F. B. 
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Kdraha Fruit ; Note on the —. T. II. Easterfleld and 
1 B. C. Aston. Proc. Chem. Soc., 1903, 19, [269], 191. 
The kernel of the fruit of the Karaka tree ( Corynocarpus 
lavigata ; natural order, Anacardiaceat), is a staple article 
of food amongst the Maoris and Morioris. In its raw state 
it is bitter and very poisonous, but when baked, and subse¬ 
quently soaked in water, its toxic properties disappear. 
Examination of the kernels show that they contain 15 per 
cent, of a harmless, non-drying oil, and tout the aqueous 
extract of the nut contains mannitol, mannose, and dextrose. 
When the extract is distilled it yields a considerable quantity 
of hydrocyanic acid. From the aqueous extract, Skey 
obtained a bitter glucoside, karakin, which the authors find to 
be highly nitrogenous and, when pure, melting at 122° C. It 
is most readily obtained from an alcoholic extract of the 
kernel by removing the alcohol under diminished pressure 
and reerystallising the residue from warm water. 

Karakin, which has the formula ( ; ijIE.|0|r,N 3 , crystallises 
in leaflets and, like nmygdalin, is only slightly toxic when 
removed from the enzymes with which it is associated. A 
second glucoside, corynocarpin, can be obtained in small 
quantity by evaporating the aqueous extract at a tempe¬ 
rature below 50°, and extracting with ether. As this 
glucoside cannot be detected in the freshly prepared 
extract, and as the karakin disappears during the evapora¬ 
tion, it is probable that tho second glucoside is a product of 
the partial hydrolysis of karakin. Corynocarpin crystallises 
in fine needles, melts at 14u° C-, and is less soluble in hot 
alcohol than karakin. 

Sulphite Poisoning; Chronic -. 11. Kionka and 

E. Ebstein. Zeits. fur Hygiene, 1912,12, 123. 

So-called “ preserving sails ” are sold to wholesale 
butchers, consisting of impure sodium sulphites mixed with 
varying quantities of sodium sulphate, with directions to add 
from 1—2 grms. to each kilo, of meat, and stating that this 
amount would not be injurious. Tho authors, as the result 
of various experiments with ‘logs, came to the conclusion i 
that meat thus treated gave distinct evidences of poisonous 
action, and the German Government, in October 1898, 
issued a notice, warning feeble and delicate persons against 
partaking of suit meats which had been cured with sub¬ 
stances containing sulphurous acid compounds. .Since then 
additional facts have been published, and the authors 
undertook a searching investigation into this subject, their 
results confirming their first conclusions. 

English Patents. 

Cereals and Leguminous Substances fur Feeding Horses, 

Cattle, and other Animals ; Process for Rendering - 

mure Digestible. .1. 11. Mullins, Prestvylfa, near Cardiff. 
Eng. Pat. 21,410, Oct. 2, 1902. 

Tub crushed material is moistened with a saline solution 
(e.g., a 26 per cent, solution of sodium chloride) with a 
boiling point higher than that of water, then heated to a 
temperature sufficient to soften the husk and gelatinise the 
starch, and finally dried and flaked.—C. A. M. 

Milk and Cream Separators ; Centrifugal -. A. J. 

Boult, London. From the Kamesohl and Schmidt Akt. 
Gesell., Oelde, Westphalia. Eng. Put. 3,192, F’eb. 10, 
1903. 

The machine consists of a drum, having a settling chamber 
for dirt, from which the milk passes up into the separating 
chamber, through several distributing pipes arranged 
parallel to the axis or spindle of tho drum. These pipes 
aro closed on all sides except towards the centre of the 
drum, where they are perforated, so that tho milk enters 
the separating chamber towards the centre.—J. F. B. 

Sterilising Apparatus for Organic Liquids [Milk]. 
M. Seiffert, Leipzig, Germany. Eng. Pat. 9242, April 23, 
1903. r 

Claim is made for a process of sterilising organic liquids 
by means of nltra-violet rays such as those emitted by 
sparks from high-tension alternating currents. In practice, 
she liquid is made to circulate in as tbin layers as possible 


through a series of vessels with apertures to admit the 
rays, provided, if required, with dispersive lenses of quartz, 
or the like. Small lumps or halls of quartz, fluorspar, 
rock crystal, &c., incapable of absorbing ultra-violet rays 
may also be placed in the vessels. Tim special advantage 
claimed for the process is that no hent is required, so 
that liquids, such ns milk, can be sterilised without being 
chemically altered.—C. A. M. 

Concentrating and Evaporating Liquids [Milk, fre.] ; 

Method of, and Apparatus for -. M. Ekenberg, 

Stockholm. Eng. Pat. 10,124, May 4, 1903. 

The concentration or evaporation is effected in vacuum or 
under ordinary atmospheric pressure, by causing the liquid 
to flow in constant circulation over the free surface, an.i 
especially the end walls, of a heated rotary body mounted 
in the liquid receptacle. The dry residue produced by the 
evaporation is removed from the rotary body by a scraper, 
and falls into a delivery chamber. (See also U.S. Pat. 
711,719, and Eng. Pat. 23,770 of 1902; this Journal, 1902, 
1548, and 1903, 158.)— It. A. 

United States Patent. 

Milk'Product and Process of Mailing same. J. \V. Dowler, 
St. Louis. U.S. Pat. 730,888, June 10, 1903. 

A .small quantity of “ acid calcium phosphate,” is added to 
“waste milk,” the mixture is filtered, and the filtrate 
concentrated and added to the residue on the filter. A 
further quantity of “ acid calcium phosphate ” is now added 
(30 lb. to 160 11). of the “ waste milk ”) and the mixture 
diied. It can be used as a baking powder.—T. F. IS. 

(«.)—SANITATION; WATER PURIFICATION. 

Oxygen; Detection of Dissolved - , in Water. 

A. Kaiser. XX1IL, page 882. 

Ammonia; Obtaining - ,from Town's Refuse or other 

Nitrogenous Organic Matter by means of liV/.sre Heal 
from Refuse Destructor Furnaces. XV. Naylor. Eng- 
Pat. 17,050, Ang. 12, 1902. VIE, page 805. 

English Patent. 

Liquids [Water, ,yr. ] Apparatus fur Purifying. O. M. 1!. 

Muller, Copenhagen. Eng. Pat. 10,091, May 4, 1903. 
The purification of the water or other liquid is effected by 
the action of ozone and other gases generated elcetrolyticuUy 
within the purifying tank. The electrodes are made ol' 
perforated plates built up one above the other, and 
insulated from the tank, the plates being also separated by 
insulation into two groups which are connected by pole- 
pieces to the source of electricity. Means are provided for! 
passing the water through the electrodes, and for reversing 
the flow to cleanse tho apparatus, tho cleansing action being 
facilitated by “ reciprocating the electrodes within the tank.” 
Perforated diaphragms mounted above the electrodes tire 
spaced apart to form compartments, iu which broken 
material, such as quartz, glass, sand, &e., is placed to 
retard tho passage of the water through the tatik, and to 
ensure the thorough commingling of the water with the 
generated gases.—R. A. 

(C.)—DISINFECTANTS. 

Antiseptic [Trio.rymethylene] ; Solid Soluble -. II. 

Koehler, Lyous-Mouplatsir. U.S. Pat. 731,578, June 23, 
1903. 

See Fr. Pat. 325,321 of 1902 ; this Journal, 1903, 708. 

—T. F. B. 

XIX.—PAPER, PASTEBOARD, Etc. 

Paper Sizing; Use of Sodium Bisulphale in -j - 

Wflrster. Fifth Intemat. Cong. Appl. Cheat., Berlin, 
1903. Papier-Zeit., 1903, 28, [54], 1896—1897. 

It is now generally recognised that the sizing of paper is 
effected by the precipitation of free rosin and not ni 
aluminium resinate. In accordance with this view tin 1 
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author formerly advocated the use of sulphuric aoid in 
place of aluminium sulphate for decomposing the rosin 
soap. Sulphuric acid is, however, a dangerous substance 
to add to paper pulp, and if no aluminium salt be used, the 
siting effect is liable to fail owing to the clotting together 
of the precipitated rosin. With aluminium salts, the 
gelatinous precipitate which is simultaneously produced 
assists the fine division of the rosin. Sodium bisulpbate 
possesses the advantages without the disadvantages of 
sulphuric acid. It is cheaper than an equivalent quantity 
of sulphuric acid, and one part of bisulphate can do the 
work of 3 parts of aluminium sulphate, For papers which 
have to be sized with a minimum proportion of rosin i 
(2-5 to 8-5 per cent.), the author recommends that one 
half of the aluminium sulphate be replaced by an equivalent 
quantity of sodium bisulphate. 

Hut in cases where a larger proportion (5 to 6 per ceut.) 
of rosin is permissible, the whole of the aluminium sulphate 
may he replaced by sodium bisulpbate, and since the rosin 
so precipitated is cheaper than tee paper itself, its use as a 
binding and loading material may lie extended. If the 
presence of traces of iron iu the bisulphide be objection¬ 
able, the iron should be precipitated by potassium ferro- 
cyanide. In order to avoid corrosion of the beater knives, 
the bisulphate should bo added shortly before tho beater is 
discharged, or else it should be added to the pulp in the 
mixing chest.—J. K. B. 

K.NULISn PATENTS. 

Feat Moss Fibre or Paper ; Treatment of Waste Liquors 

from Manufacture of -. W. M. Collander, Loudon. 

Kng. I’at. 15,633, July 14, 1902. 

The waste liquors washed out of peat moss fibre which has 
been boiled or otherwise treated with alkali, are treated 
with an acid whereby hydrocarbons or gummy substances 
are precipitated. The precipitate is separated from tho 
liquor which is then sufficiently pure to be discharged into 
a stream. The dried or partially dried precipitate is treated 
by distillation, sublimation, or other means to recover useful 
products. If desirable, tho precipitate may be re-dissolved 
by means of an alkali before subsequent treatment. 

—J. F. B. 

Cellulose Films and Threads; Manufacture of Colourless 
- - 1 1 ■ IV. P. Thompson, Loudon, from Vcreinigtc 
K unstseidefabriken A.-(i., Frank fort-on-.Maine. Kng. I’at. 
17,503, Aug. 8, 1902. 

See Fr. Fat. 323,474 of 1902 ; this Journal, 1903, 508. 

—T. F. B. 

Cellulose ; Manufacture of Filaments from .— [ Viscose ]. 

C. II. Steam, London. Eng. l’at. 7023, March 26, 1903. 
Under Internet. Conv., April 3, 1902. 

She U.S. Fat. 716,778 ; this Journal, 1903, 92.—.T. F. B. 

Paper [Coated] ; Treatment of -. L. Lebateux. 

First Addition, dated Bee. 10, 1902, to Fr. Fat. 316,777, 
Nov. 28, 1901. 

Ix the original specification the use of a composition 
containing zinc white and oil was claimed for coating 
paper for “art” printing. The present addition provides 
tor the employment of barium sulphate, with or without 
zinc white, also for the addition of a siccative or an anti- 
siccative to the fatty compositions, according to the purpose 
•or which the paper is required.—J. F. B. 

Fukncii Patents. 

Paper Material ; A New -. J. Ferrand. Fr. Pat. 

327,046, Deo. 5, 1902. 

Ihe fibrous bark of a forest tree very abundant in 
Lambodia, Tonquin, and Indo China, called “ Quaioe ” or 
I'k " ” >« claimed as a new paper-making material, 

dhe fibres of this bark are interlaced and crossed after the 
manner of a cloth and have only a slight, scaly covering of 
woody matter. The bark is steeped in water for about a 
week, chopped and milled to remove the scaly matter; the 
product is then washed in a rag-engine and converted into i 
>ul P—J. If. B. ee 


Paper-Pulp from Gorse i Manufacture of <1. P. 
llorteloup. Fr. Pat. 327,136, Dec! 9, 1902. 
Common gorse or furze is employed for the manufacture of 
paper-pulp by boiling the green plants with dilute caustic 
soda solution nuder pressure. The mass is then washed, 
acidified, and bleached.—J. F. B. 


XX—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Chloroform ; The Function of Alcohol in the Preservation 
of -. Adrian. J. Pharrn. Ohim., 18, [1J, 5—9. 

Ar.Tiioron the use of alcohol as a preservative of chloro¬ 
form has long been known, and its efficacy established, the 
precise nature of its action has not been determined. 'The 
decomposition of chloroform by the action of light, when 
unprotected by the addition of alcohol, may be represented 
by the equation— 

ICBC!, + 60 4( 001., + 2H.O +401 

and 

2COCI., + 211,0 «. 2CO s + 4IKT. 

It is to the presence of carbon oxychloride tint the ill 
effects of impure chloroform are due. 

It is found that the presence of alcohol does not, strictly 
speaking, prevent this decomposition; bat it retards it, and 
fixes tho nascent chlorine, forming, instead of free hydro¬ 
chloric acid and tile toxic carbon oxychloride, other chlorine 
derivatives which are harmless to the animal organism. 

The first phase of this reaction is that of free chlorine on 
alcohol, as represented by— 

C,I4<)U + 2C1 = CHO.CI4 + 2110. 

The acetic aldehyde thus formed has a great affinity for 
chlorine, giving acetals more or less chlorinated until finally, 
by successive stages, trichloraldehyde CCI 3 .(H<) is formed. 
'I he hydrochloric ucid set free during these reactions com¬ 
bines also with the alcohol, forming esters, if the latter be 
in excess ; if not. it is found as free acid. It is found that 
in 24 months pure chloroform will liberate 0-034 per cent, 
of free chlorine ; and from 0’015 to 0-011 per cent, in six 
months. Therefore, the addition of one part of alcohol in 
1,000 of chloroform is sufficient to ensure preservation. 
.Sulphur and oil of sweet almonds, which liuve also been 
employed for preserving chloroform, doubtless act in a 
similar niauner by fixing the nascent chlorine as it is 
generated.—J. O. li. 

Odoriferous Compounds; Influence of the Ex ternal 

Medium on the Formation and Evolution of -, in 

Fluids. K. (Iharabot and A. llcoert. t.'omptes tend., 

J903, 136, [26J, 1678—1680. 

Formation of Tcrncnic Compounds. —Peppermint was 
manured with various inorganic salts. Ammonium chloride 
produced the greatest effect in regard both to the weight 
ol the crop and the yield of essential oil. Potassium and 
sodium chlorides had but little iufluencc. Sulphates, 
especially those of manganese, potassium, anil ammonium, 
as also sodium nitrate and disodium phosphate, favoured 
the production of odoriferous compounds. 

Evolution of Terpenic Compounds. —The addition of 
inorganic salts accelerates the dimiuution of the proportion 
of wuter in the plant ; it also favours the esterification of 
the menthol. There is a clearly shown relation between 
the diminution of the proportion of water and the esterifica¬ 
tion, not only of the menthol, but also of tbe volatile acids 
in the plant. Thus, the chlorophyllian function, by pro¬ 
voking transpiration (which determines the proportion of 
water removed), favours esterification.—J. T. I). 

Siberian Fir (Abies sibirica ) ,- Essential Oil of the -. 

J. Sckindelmeiser. Karmazeft, 1903, 11, 473. (Jhcm.- 
Zcit., 1903, 27, [53], Rep., 161. 

The essential oil of Abies sibirica, obtained by distillation 
of the needles and twigs of the tree, occurs iu commerce as 
a thick, somewhat resinous liquid of pleasant aromatic 
odour. According to Hirschsohn (Pharrn. Zeits. f. Russl., 
1892, 593), it contains 36 per ceut. of the acetic ester of 
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I-borneol, together with f-pim ne, and probably also the 
acetic ester of terpineol. The specimen examined by the 
author had the sp. gr. 0'929, and the optical rotation 
fa]=■ — 43° 35'. The oil began to boil at 160° C., and 
the temperature then rose continuously to 270° C., but 
decomposition took place, acetic acid being formed. The 
oil was therefore distilled at the atmospheric pressure up 
to 190° C., and the residue distilled under diminished 


Chinese Wood [Tung] Oils Poisonous Propertie* of -. 

J. Hertkorn. XII., page 874. 

English Patents. 

Acetyl-Salicylic Acid and Esters thereof; Manufacture 

0 j- _]{. E. Kilts, London, from Hoc. Chim. des L)sines 

du KliAue, aucien. Gilliard, Monnet et Cartier, Lyons, 
France, ling. Pat. 14,699, July 1, 1902. 


pressure (20 mm.), tho fraction coining over between 90° Acktyl salicylic acid, or any of its esters, is prepared bv 
and 14(t° C. being collected. The fraction boiling at heatino salicylic acid or its eaters with sodium (or potassium) 
100°—190° C., at atmospheric pressure, bad an optical | acetlU £ an( l an aromatic sulpho-cbloride (e.y., toluene 
rotation of [a]* 10 = - 53" 18'. After purification by dis- sulpho-cbloride). 

tilling if with metallic sodium, it boiled at 160°—165" C., The esters of acetyl salicylic acid are also prepared In 
and had the optical rotation, [a]*” = - 60° 45' (see this ! heating salicylic estersi with acetic anhydride; or by heating 
Journal, 1903, G47). On cooling the fraction which dis- ! acetyl salicylic acid with an alcohol and a mineral acid, 
tilled at 90°—140° 0. at 20 mm. pressure, crystals j T. 1-. B. 


separated. These melted at 30° C., anil had tho optical 
rotation, [a]]*" = — 43° 03' ; they were identified as the | 
acetic ester of bornenl. The yield was 50 per cent, of the 
oil taken. The liquid portion of the fraction contained a 
tcrpincol-liko substance. In view ;f its content of the 
acetic ester of /-borneol, tho essential oil of Abies sihiriea 
might bo useful as a raw material for tile manufacture of 
camphor.—A. S. 

Pheltandrenc. F. W. Semmler. Her., 1903, 30 , [9], 
1749—1756. 

Crude phellandrene obtained from oil of eucalyptus was oxi¬ 
dised by treatment with a neutral solution of permanganate 
(quantity equivalent to 4 atoms of oxygen) at a low tempera¬ 
ture. The residual cymene and cineol were distilled off by 
steam, the whole of the phellandrene having been converted 
into a mixture of two acids. These acids were separated by 
treatment of the neutralised solution with copper acetate. 
The precipitate, when decomposed by sulphuric acid and 
extracted with ether, yielded tho lactone C 8 H, ? 0 4 of 
a-hydroj-y-p-isvpropyl-glutaric, acid C s H h O s , which on 
oxidation with lend peroxide ill presence of acid yielded 
l-isopropyl-succinic acid. From the filtrate from the copper 
precipitate the second acid was isolated, which also showed 
a tendency to form a lactone ; this acid was identified as 
a r hydroxy-p t -isopropyl-adipic acid, 0 9 lI 16 O 5 , which yielded 
on oxidation with lead peroxide l-a-isoprnpyl-glutaric acid. 
Since a neutral solution of permanganate showed no 
tendency oven on warming to convert one of these hydroxy- 
acids into the other, it is concluded that the two acids must 
he derived from two different pliellaudrenes. The pliellan- 
dreue corresponding with the hydroxy-isopropyl glutaric 
acid would have the constitutional formula 1. of a normal 
terpene, whilst that corresponding with tho hydroxy- 
isopropyl-adipio acid would have the tormula II. of a 
pseudo terpene:— 


UreUles of Dialhylacetic Acids ; Process for the Prepara¬ 
tion of -. F. Boehm, Loudon. From E. Fischer, 

Berlin. Fug. l'at. 1944, Jan. 27, 1903. 

When «li-alkyl malouic acid is heated with urea aod 
phosphorus oxychloride or “ thio-oxychloride,” carbon 
dioxide and water are eliminated and the uroide of dialkyl- 
acetic acid (dialky lacetylurea) is formed. This does not 
aoply to dimethylmaloiiic acid, which forms dimethyl 
barbituric acid when condensed with urea. 

The urcide cf dialkylacetic acid is also prepared by 
condensing urea and dialkylmalonic acid with fuming 
sulphuric acid, and decomposing tlic ureide-dialkyluialonic 
acid, U 2 :C. (COOH) .(CO.NH. CO .Nil,), thus produced by 
heat, into carbon dioxide and the ureide of dialkylacetic 
acid It,:Oil.CO.NH.GO.Nil*—T. F. B. 

Carbon Compounds having the General Funnula C 0 I/\,,() ; 

Process of Obtaining -. K. ('. Wideen and the ( 'arbou 

Hydrate Chemical Co., both of New York. Eng. Pat. 
9340, April 24, 1903. 

Ethylene gas is prepared by the treatment of acetylene 
with a reducing agent such as ammonio-ehromous sulphate 
or in any other manner. The ethylene is then passed over 
or through a heated mass of p-bromo-isopropylbenzene, 
(', ; lI 4 BrCH(CUj) 2 , and then immediately over heated 
metallic sodium. The product from this action is a hydro 
carbon ( 1 , 1 , 11 , |, which, when brought into intimate contact 
with superheated steam, is converted into the compound 

C,(|ll,|44.—J. h. B. 

United States Patents. 

Aldehyde s Sulpho-acid of Aromatic -, and Process nj 

Making same. A. Steiner, Assignor to the Chemical 
Works, formerly Sandoz, both of Basle. L. S. Pat. 
731,139, June 16, 1903. 


I. 1L 

CH(CHj), eH(CH 3 \, 

CH CH 

H,c/\cil TLC , /X ; CII 

HC I J CH HjC L i 1 CII 

C.CHj C:CH„ 

Normal phellandrene. Pseudo- phellandrene. 

Eucalyptus oil contains a preponderating proportion of 
the normal phellandrene. In conformity with the above 
formulas, the two double bonds iu each being attached to 
contiguous carbon atoms ; both phellandrenes yield the same 
dihydro-phellandrene when reduced by sodium in presence 
of atpyl alcohol (see this Journal, 1903, 658). 

Both phellandrenes yield dtbroraides; the dibromide 
from normal phellandrene is converted by alcoholic potash 
into cymene, whilst the dibromido of pseudo phellandrene 
yields a derivative in which the bromine atom in the 
nucleus is replaced by an ethoxyl group, the bromine in tho 
side chain being retained. 

The tx» phellandrenes must yield different nitrites, 
which, however, have not yet been separated.—J. F. B. 

Alkaloids i Precipitation of some -, by Uranium Nitrate. 

Reaction of Morphine. J. Aloy. XXIIL, page 884. 


Metiiyi.uen7.ene sulphonic acids are oxidised in presence 
of “ anhydrous sulphuric acid.” 

m-Methyl-benzaidehyde disulphonic acid sodium salt, 
when crystallised from 81) per cent, methyl alcohol, forms 
transparent white needles, or tablets, which contain, 
i besides water of crystallisation, combined methyl alcohol. 

, The substance is easily soluble in water, uud yields, with 
phenyl hydrazine, a soluble yellow hydrazoue. (See aho 
Kr. Fat. 320,621, 1902 ; this Journal 1903, 44.)—T. F. It. 

Carbon Compounds; Process of Obtaining -. 1C. 1 

Wideen, Brooklyn, Assignor to the Carbou Hydrate 
Chemical Co., Now York. U. S. Fat. 732,480, June 3<>, 
1903. 

See Eng. Fat. 9340, 1903, above.—T. F. B. 

French Patent. 

Pseudoionone; Hydrolysed -, and its Uumologues i 

their Conversion into Cyclic Ketones. Soc. Clt'nt. 
Naef & Co. Fr. Fat. 326,982, Dec. 3, 1902. 

Bv adding concentrated sulphuric or phosphoric arid 
gradually, with constaut stirring, to cooled pseudo-iononc, 
open chain compouuds are formed, derived from pseud 0 ' 
iouone by the addition of one molecule of water. 11,0 
I resulting “hydrolysed pseud)-ionouo ” .boils at 176 — 
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7 S° C. (ander 9 mm. pressure), and has a sp. gr. of 0-96 
t 15“ C. 

The methyl derivative (obtained from methyl pseudo- 
nnone) has a sp. gr. of 0 1156 at 20 ’ and boils at uboilt 
90° C., under 13 • 5 mm. pressure. 

These compounds closely resemble, in properties, 
iseudo-ionoue and its homologues. 

]ly the further action of acids on these substances, 
- and (3-ionone and its homologues are obtained. 

When the hydrolysed pseudo ionone is heated with 
oncentrated phosphoric or formic acid, and the product 
reated with water and distilled with steam, a-ionono is 
ormed. 

When 75 per cent, sulphuric acid is used, U-iouone is 
iroduced. 

Hydrolysed methylpseudo ionones belmee similarly. 

The a- and jS methyl-ionones, derived from hydrolysed 
nethyl pscudo-ionone of sp gr. 0-950 (from methyl 
iseudo ionone of sp. gr. 0’H'JO) have 8p. grs. of 0-931— 
1*932 and 0939—<>'941 (at 20° C.) respectively: and 
loiling points of 138°—143’C. (14 mm.) and 143’—-ISO” 
15 mm.). 

The methyl ionones (a- and 0 ) derived from methyl- 
iseudo-ionotio of sp. gr. 0-912, have sp. grs. of 0-933— 
1-936 and 0-939—0 943 (at 20") and boiling points 
,f 134“—138° (13 mm.) and 132 —140’('. (11 mm.) 
especlively.—T. F. B. 

XXL—PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

'.atari Image ; Action of Thiosulphate on the -, mul 

on Development. l.iippo-Cramer. l’hot. Korr., 1903, 
40, 279. Ohem.-Zeit., 1903, 27, [53], Hep., 168. 
i'llx action of thiosulphate in the developer is not always 
larallcl to its action on the latent image. The author has 
ireviously shown that a preliminary treatment of the Intent 
mage with thiosulphate has an accelerating influence on 
lie uetion of the iron developer ('his Journal, 1902, 138). 
1’lie presence of traces of thiosulphate in the iron developer 
las a similar accelerating influence, hut in orgauic 
levelopers thiosulphate in general has no effect, or has a 
etarding influence, or leads to the production of “ fog.” 
'his different behaviour of thiosulphate is partly duo to the 
ise of sulphite with the organic developers. 

A latent image, which has been subjected to a pre- 
imiaary treatment with thiosulphate and then well washed, 
s developed much more rapidly and better by pyrogallol, 
atechol (pyrocatechia), quinol (hydroquinone), and (to a 
esser degree) metol, when these are used without sulphite, 
ban un image which has not beeu so treated. The addition 
f thiosulphate to the developer, however, strongly reduces 
ho action of catechol and quinol developers, but accelerates 
e a very slight extent the action of pyrogallol and metol; 
lie effect in these cases is the ssiuc whether sulphite is 
sed or not. A large addition of thiosulphate to the metol 
evcloper greatly diminishes its effect.—A. S. 

«leer Image bleached by Mercuric Chloride ; Chemical 
Reactions in the Blackening, by Thiosulphates, of the 

-. K. Valenta. I’hot. Korr., 1903, 40, 302. Cliem.- 

Zeit., 1903, 27, [53], Hep., 168. 

v a mixture of silver chloride and mercurous chloride 
btaiued by precipitating a mixture of equivalent quantities 
f silver nitrate and mereurous nitrate with hydrochloric 
aid, be treated with sodium thiosulphate solution and then 
^mediately filtered off, the dark-coloured precipitate 
onsists or a mixture of silver chloride and metallic 
rercury. With a concentrated solution of thiosulphate, 
jf by allowing the thiosulphate to act for a longer period, 
he silver cnloridg is completely dissolved, and only 
metallic mercury is left. If the thiosulphate be allowed to 
ct for too long a time, the black precipitate of merenry 
ontains ' very small quantities of silver sulphide. The 
eactions which occur may be represented bv the equations: 
’fcHg,CI 4 + NajSjOj = Hg + HgS,0 3 + 2NaCI i- SAgCl; 
Bd 8 AgCl + 3 NajS.Oj - AgjS a Oj. 2 NhjSjOj + 2 NaCl. 
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In practice, therefore, the intensification of the negative 
is satisfactory only vhon very dilute solutions of thio¬ 
sulphate are used, and when these are allowed to a:t for 
only a short time. 

By the action of the double thiosulphate of gold and 
sodium on the image blenched with mercuric chloride, gold, 
mercury, and silver chloride are formed in variable quanti¬ 
ties. Tile intensification is very satisfactory, but the method 
is too costly for ordinary use. 

If freshly-precipitated mercurous chloride he treated with 
freshly-precipitated silver bromide dissolved in sodium 
thiosulphate solution, it is immediately hlaelumed, the dirk 
product consisting of metallic mercury, silver, umt silver 
bromide. If a mixture of mercurous chloride and silver 
chloride, corresponding to the formula AgllgCI,, lie treated 
with a solution of the double thiosulphate of silver and 
sodium, the dat k-eoloured product formed, contains variable 
amounts of silver chloride. If siller chloride or bromide 
be reduced to metallic silver by treatment with n developer, 
subsequent intensification with the double thiosulphate of 
silver and sodium is very satisfactory. The double thio¬ 
sulphate of lead and sodium can also he satisfactorily used 
for blackening the bleached image. If a mixture of silver 
chloride and mercurous chloride, corresponding to the 
formula AgIIgCI 2 , be treated with an excess of a solution 
of the double thiosulphate of lend ami sodium, it is first 
intousely blackened, then becomes whitish, anil finally is 
again blackened. The dark-coloured product contains 
mercury, sulphides, and varying amounts of lead thio- 
j sulphate and silver chloride.—A. S. 

Silver and Sodium Thiosulphates ,- Dou'de Salts of -. 

J. Giidieke. Fifth Internal. Congress of Applied 
Chemistry, Berlin. Zeits. angew. Cucin., 1903, 1(5, 
[25], 608. 

The composition of the double salts depends on the salt of 
silver used to prepare them. A number of double salts 
containing 1 mol. of Ag 2 S a 0 3 , 1, 2, 4, 6. 9 mcls. of 
NujSjO], and 2, 5, 6, 32 mols. of water were obtained. 
The silver salts employed were tile nitrate, chloride, 
bromide, and iodide. The advantages of acid fixing-baths 
in photography and ill the washing of printing-out papers 
are deduced from the results obtained.— L. F. U. 

United States Patents. 

Photographic Plates, Papers, ,S‘r. ; Solution for Use in the 

Production of -. M. Julies an ! I,. Lilicufcld, both 

of Vienna. C.S. Pat. 732,189, June 30, 1902. 

See Eng. pat. 11,053 of 1 897 ; this Journal, 1898, 794. 

—T. F. B. 

Amidooxybenzyl Sulphnnic Acid [Photographic De¬ 
veloper’]. F. Fischer and II. Guutrum, Klberfeld, 
Germany, Assignors to the Fartienfahriken of Elberfeld 
Co., New York. C.S. Pat. 729,054, May 26, 1903. 

»i-Nitro-o-hydroxy[3:6]benzylehloride is treated with a 
sulphite in aqueous solution, and the resulting nitro-hydroxy- 
benzyl aulphouic acid is reduced to the amino compound. 
This latter is a whitish compound, stable in air, with 
difficulty soluble in cold water, readily in hot water, and 
* insoluble in alcohol, ether, and acetone. It forms salts with 
the alkalis, and is especially suitable as a photographic 
developer.—T. F. li. 

XXII—EXPLOSIVES, MATCHES, Etc, 

Explosives; 2’ieenty-Seventh Annual Report of II.M. 

Inspectors of -, far the year 1902. 

The only modification of the law made during the past 
year has beeu tho order amending the order relative to the 
packing of explosives of the 4th class (chlorate mixtures). 
The condition and management of the various factories and 
magazines throughout the kingdom were found satisfactory, 
but, as regards stores and registered premises, the adminis¬ 
tration of the Explosives Act by local authorities still leaves 
much to be desired. The total number of factories under 
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continuing certificate or license is 150, and four new 
licenses have been confirmed during the year. The number 
of deaths (13) from fire or explosion duriDg the manufac¬ 
ture of explosives is above the average (O' 5) for the decade. 
Under "Government Accidents ” is recorded the explosion 
of a charge of Cordite M.D. in one of the mixing houses at 
Waltham Abbey. The machine was probably being started 
at the time, but the cause of the explosion cannot be 
determined with certainty. Dr. Dupre reports on the 
chemical work done during the year. Four hundred and six 
samples of licensed explosives and materials used in their 
manufacture were examimd, and of these 30 were rejected. 
Among the special work done, some experiments were 
made on the sensitiveness of nitroglycerin to direct per¬ 
cussion, or to a glancing blow. Contrary to what might 
have been anticipated, it is more difficult to explode a thin 
film than a layer of moderate thickness, such, for example, 
as that formed by a small drop. It was found quito 
impossible to explode nitroglycerin on sheet lead of l inch 
thickness placed oa stone, by iron or steel implements, 
either by a direct or glancing blow. Another investigation of 
considerable interest hadfor its object the influence exerted 
by small quantities of potassium perchlorate present in the 
saltpetre used in the manufacture of ordinary gunpowder. 
Six sumples of gunpowder were prepared, the amount of 
perchlorate in the saltpetre of these samples varying from I 
O'048 percent, to 1'21 per cent. The samples were directly 
compared witli another gunpowder, absolutely free from 
perchlorate,iu regard to the following particulars: Chemical 
stability; tern; mature of ignition; sensitiveness to direct 
percussion (a) by a falling weight, (5) by firing at the powder , 
contained in a 1 lb. canister with an Enfield, Martini-Henry, I 
and a '303 rifle, using service ammunition ; sensitiveness to 
glancing blows on wood and stone by means of implements 
of iron, wood, and hide. In the case of the stone, the 
temperature of the stono was gradually raised until the 
gunpowder placed on it took fire. With the exception of 
a slight depression in the temperature of ignition, amounting 
to 5’G° C. in the case of the powder with 1*21 per cent, of 
perchlorate (the igniting point of the pure powder was 
327°C.),no difference whatever could he discovered between 
the gunpowder absolutely free from perchlorate and those 
containing it. The investigation left no doubt whatever 
that the presence of small quantities of perchlorate in the 
saltpetre does not in any way injuriously affect the powder, 
and that it is certainly not necessary to limit the permissible 
proportion of perchlorate to below 1 per cent. Captain 
Desborough. the officer in charge of the Home Office 
Testing Station, reports that during the past year 23 explo¬ 
sives were submitted to the official test, and in 12 cases 
the tests were successful, thus adding eight new explosives j 
to the permitted list, and enabling four explosives previously 
on tin: list to be issued in a modified form. The amount 1 
of foreign blasting explosives imported in 1202, as compared 
with 1901, was as follows:— 

- li'02. j 1901. 

Lh. Lh. 

Containing nitroglycerin. 1.S3U.277 l,i7:i.:>.v> 

Not containing nitroglycerin. lC.nnfl li'J.imo 

Jj'L'tondtors. 13.I52.000 13,<M»,570 


—A. E. L. 

Explosives; Powdered Aluminium for -. Eng. and 

Mining J., 1903, 75. [20], 965. 

It is stated that a mixture of powdered aluminium and 
ammonium nitrate has recently been introduced as au 
explosive, under the name of “ ammonnl.” This explosive 
is said to be one of the sufest known ; it is not subject to 
spontaneous decomposition, is not exploded by shock or 
friction, burns reluctantly, and is not affected by frost or 
moisture. It is fired with the usual detonator, and the 
gases produced are stated to be harmless, liy varying 
the proportion of powdered aluminium, the strength of the 
explosion can be increased or decreaied.---A. S. 


French Patent. 

Matches; Inflammable Composition for -. Chein. 

Pabrik Griesheim-Klektrou. Fr. Pat. 327,107, Dec. 8. 
1902. 

See U.S. Pat. 727,758 of 1903 ; this Journal, 1903, 710. 

—T. F. 13. 

XXIII.— ANALYTICAL CHEMISTEY. 

INORGANIC—QUALITA Tl VE. 

Lead Dioxide; Emploi/ment of -, in Analysis. 

St. liogdan. Hull. Soe. ( him., 1903, 29, [12], 594—597. 

An aqueous solution of sulphuretted hydrogen or of a 
sulphide is decomposed in the cold by lead dioxide, with 
formation of lead sulphide. Alcoholic solutions may be 
freed from traces of hydrogen sulphide by digesting for 
three hours with excess of lend dioxide. 'The author 
makes use of this reaction for the removal of the excess 
of ammonium sulphide, which is present in solution after 
precipitation as sulphides, of the metals which are not 
precipitated by hydrogen sulphide in acid solution. Od 
adding powdered lead dioxide to the solution, the ummouium 
sulphide is decomposed, ammonia being formed, and lead 
sulphide and sulphur precipitated. The reaction tnkes 
place iu the cold, hut it is desirable to heat ou the water- 
bath for a few minutes. The precipitate does not retain 
any salts of alkaline earths which may lie present, and 
the solution, after filtering, is ready, without any addition 
of ammonia, for testing for the metals of the next group 
(calcium, barium, and strontium).—A. S. 

Nickel and Cobalt; Detection of -, in Mixtures con- 

taining both Metals. F. W. Dootson. I’roc. Cambridge 
Phil. Soc., 1903, 12, 125—126. 

lSv suitably modifying the method of Rosenheim and 
Huldschinsky (this Journal, 1901, 840) for the quantitative 
determination of nickel and cobalt, the author has devised 
a simple and rapid qualitative test. The sulphides of the 
two metals separated iu the usual manner are dissolved 
in a small amount of liydtochloric acid and a few drops 
of nitric acid, the solution diluted, treated with ether, and 
u dilute solution of potassium or ammonium thiocyanate 
l (sulphocyanido) added gradually, till the ethereal layer 
\ acquires a distinct colour. The mixture is vigorously 
shaken after each addition of thiocya nate solution. The 
double thiocyanate of nickel and potassium or ammonium 
is easily soluble m ether; tho cobalt compound is much 
less soluble, except in presence of methyl alcohol. If 
nickel alone he present, the ethereal layer is coloured pale 
lose to blood red, according to the concentration of the 
solution; if nickel be absent and cobalt present, the ether 
is colored blue, and the coloration becomes considerably 
darker after the addition of some methyl ulcohol. If both 
metals are present, the nickel reaction is observed at first, * 
and then on cautious addition of methyl alcohol, the 
presence of cobalt is indicated liy the formation, after 
standing, of an intense blue colour at the zone of contact 
of tho ethereal and aqueous'layers.—A. S. 

Oxygen; Detection of dissolved - in Water. A. Kaiser. 

Chem.-Zeit., 1903, 27, [52], 608. 

0-5 grm. of pure ferrous sulphate is dissolved in a small 
quantity of boiled water acidulated with sulphuric acid. 

'I bis solution is introduced by meAns of a pipette into a 
litre flask filled with the water to be examined ; an excess 
of caustic potash solution is then added, the flask stoppered, 
and shaken. If the water be rich in oxygen, the precipitate 
remaining in suspension immediately becomes of a yelloa 
colour, ferric hydroxide being formed. If little oxygen hr 
present, only a greenish precipitate of ferrous hydroxide 
is formed, and with water free from oxygen, the precipitate 
remains of a greenish-whito colour. Small quantities ol 
nitrites or nitrites present do not interfere with the re¬ 
action.— L. F. G. 
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Phenotphthaleiu ; Behaviour of -, in presence of Alkali 

Bicarbonates and Carbonates. Giraud. Bull. Soc. 
Chim. ; 1903,29, [12], 594. 

Xhk author describes experiments the results of which 
show that phenolphthaleiu is coloured red by alnali 
carbonates, but not by the corresponding bicarbonates. 

—A. S. 

Sulphuric Acid; New Method for the Determination of 

_F. Uaschig. Zeits. angew. Chern., 1903, 16, 

[26]’, Cl7—G19. 

Tiik author wished to determine sulphuric acid in a cold 
solution, and found that Wolf Mailer’s method of 
precipitation with benzidine hydrochloride in excess, 
gave excellent results if some slight modifications were 
introduced. 18-5 grins, of benzidine are warmed with 
goo c.c. of N/10 hydrochloric acid and 1 litre of water til! 
all is dissolved, the solution is then filtered and diluted 
to 10 litres. 100 c.c. of this solution are theoretic illy 
equivalent to 0-098 grm. of sulphuric acid, but in practice 
150 c.c. are taken to precipitate 0-1 grm. of sulphuric 
acid oh insoluble benzidine sulphate. The solution to be 
analysed, is treated with the benzidine solution in the cold, 
the mixture .stirred, and, after five nvnutes, the precipitate 
of benzidine sulphate filtered off witii the pump, and 
washed with water. Kilter and precipitate arc then placed 
in an Krlenmeyer flask, shaken up with 50 c.c. of water, 
a drop of phenolphthalein solution added, and titration 
effected with N/10 sodium hydroxide solution. As soon 
as the red colour only disappears s.owly, the flask and 
contents are heated to 50° and the titration completed 
at that temperature. To make sure tan the reaction 
is completed, the flask io heated to boiling, and tiie titration 
if necessary continued. The duration of a complete deter¬ 
mination is 15 minutes. Some analytical results are given. 
The method is inapplicable if ferric salts be present. 

(Irganic substances, such as starch, also prevent the 
complete precipitation of the benzidine sulphate. 

—-L. If. G. 

A 'Uric Acid ; Volumetric Determination of -. Bebour- 

deaux. Comptes rend., 1903,136, [26], 1068—1609. 
The process is based on the following facts, which have 
been worked out experimentally:—1. Oxalic acid may be 
boiled with sulphuric acid of a strength of 20 e.c. of con¬ 
centrated acid per 100 c.c., without decomposition. 2. Nitric 
acid hardly reacts on such"a solution, but does so rapidly 
and regularly in presence of manganous sulphate. 3. The 
reaction in presence of manganous sulphate, if there be 
more than 20 c.c. of concentrated sulphuiie acid per 
100 c.c,, is represented by— 

3(H 2 C 2 0.,.2H,0) + 2IvM( t, + 1I,S(> 4 = 
lOlLo + K 2 K0 4 + SCO, + 2 XO, 

and, if less than that concentration of sulphuric acid, by— 

* 4(,H.A< >-..211*0) + 2KNO, + H*S0 4 = 

13H,0 + K a SO, + SCO* + ICO. 

4, The concentration, both of manganese sulphate and 
of sulphuric acid, has some influence on the progress of 
the reaction, the best results being given when 4—6 grms. 
of manganous sulphato and 11—14 c.c. of strong sulphuric 
acid are present in 100 c.c. of the liquid. 5. The mixture 
should be heated (if as much as 150—200 c.c., over a 
flame, if about 50 e.c., better in a water-bath) gradually 
to 94° C. 6. It is safer (though if the heating be carefully 
and gradually done not indispensable) to connect the 
decomposition-flask with a reflux condenser. 

A weighed quantity of oxalic acid, or a known volume 
of a titrated solution, is used, and the amount remaining 
undeeomposed is determined by titration with potassium 
permanganate. In presence of substances which reduce 
permanganate, the oxalic acid is precipitated as calcium 
oxalate, and determined in the washed precipitate either 
grnvimetricnlly or by permanganate. 

Vanadium salts act similarly to manganese salts, though 
less powerfully and less regularly.—J. T. D. 
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Silicic Acid; Determination of —, in presence of Tungstic 
Acid. C. Feiedlreim. Fifth Interuat. Congress of 
Applied Chemistry, Berlin. Zeits. angew. Chem., 1903, 
16, [25], 590—591. ‘ 

The mixture contaiuing both acids, is distilled in a current 
of dry hydrochloric acid gas, tungsten volatilising us 
the chloride, and silica remaining beitiud. The metlud is 
applicable to the determination of tuugsten in steel. 

—L. F. (1. 

Nitroprussides and Soluble Cadmium Suits ; Volumetric 

Determination of Alkali --ifonzes-Diacon and 

Carquet. Bull. Site. Chilli., 1903, 29, [13], 036—638. 

A solution- of cadmium nitrate (6—10 grms. per litre) is 
titrated with sodium sulphide solution, using a few drops of 
sodium uitroprusside solution as indicator. To the solution 
of a known amount of the uitroprusside to he determined, 
a known volume (in excess) of the cadmium solution is 
added ; the precipitate of cadmium uitroprusside is filtered 
off ami washed, and the excess of cadmium iu the filtrate 
and washings is determined. Or, the washed precipitate 
may be dissolved ill dilute ammonia, and titrated with 
sodium sulphide. The violet Ditroprussidc reaction appears 
oniy after the whole of the cadmium is converted into- 
sulphide. These two methods of titration give exactly 
concordant results. Cyanides and ferro- or ferricyanides, 
if present, must ho removed, the for mer by passing carbon 
dioxide through the boiling solution till hydrocyanic acid 
ceases to he evolved—the latter by precipitating with zinc 
sulphate and filtering off.—J. T. I). 

Cyanides; New Method of Analysis of Complex -. 

M. Dittrich and C. Hassel. Her. 1902, 36, [9], 1929— 
1932. 

Tiie cyanides are decomposed by ammonium persnlpliale 
iu slightly acid solution. Of potassium ferrocyanide, for 
example, about 0-5 grm. is dissolved in 50 e.c. of water 
containing 5 drops of dilute sulphuric acid (1:10) ; 30 c.c. of 
filtered 10 per cent, solution of ammonium persulphate 
are added, the beaker is covered with a clock-glass ami 
heated on the water bath till the turbid liquid has become 
clear again (ferricyanide is first formed, and is then 
decomposed with precipitation of basio ferric sulphates, 
which dissolve iu the sulphuric acid gradually formed by 
the decomposition of the persulphate). To the liquid, 
10 c.e. of strong hydrochloric acid are added, ami the 
heating continued for roiue minutes (if a blue coloration 
indicates a little undeeomposed ferrocyanide, a few drops 
of persulphate solution are added to destroy it.) The iron 
is now precipitated by ammonia; if the persulphate be free 
from fixed alkalis, the potassium can be determined in the 
filtrate. Accurate results are obtained both with ferro- 
and ferricyanides. In the caso of Prussian blue, the sub¬ 
stance is decomposed by heating with caustic soda solution, 
the ferric hydroxide filtered off and washed, 30 or 40 c.e. 
of ammonium persulphate solution are added to the filtrate, 
which is then acidified, heaterj, anil the iron precipitated 
' as above. In this ease both of the iron precipitates are 
contaminated by fixed alkali, and must bo redissolved aud 
reprccipitated. The method is suitable for determining 
i'errocyauides in spent gas-purifiers ; it has the advantage 
over IJonath's method (this Journal, 1899, 519) that the- 
long boiling with a strong alkaline liquid, which leads to 
the contamination of tiro iron precipitate with siiiea and 
alumina from the glass or porcelain vessels, is avoided. 
Other complex cyanides can similarly be decomposed lry 
persulphate.—J. T. 1). 

Potassium; Determination of — by means of Perchloric 
Acid. II. Precht. Fifth Internal. Congress of Applied 
Chemistry, Berlin. Zcils. angew. Clietn., 1903,16, [25], 
589 -539. 

The advantages of this method are: (1) An excess of 
barium chloride may safely be used to precipitate any 
sulphuric acid present in the solution, whereas when 
precipitating potassium with platiuie chloride an excess has 
to be avoided, as barium platiuie chloride is only soluble 
with difficulty in alcohol. (2) The solution containing 
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excess of perchloric acid can be readily concentrated, whilst 
with the platinic chloride method the concentration has to 
be effected very carefully. (8) The sliehtly greater solubility 
of potassium perchlorate in alcohol, as compared with 
potassium platinic chloride, can be diminished by adding 
free perchloric acid to the wash alcohol. (4) The platinic 
chlorido method often affects the health of the analyst, 
the perchloric acid method does not.—I.. F. G. 

Gold from Platinum ; Separation of -. R. Willstiitter. 

Bor., 1903, 36, [9J, 1830. 

Gold chloride is soluble in ether, whereas platinum chloride 
is insoluble, and a quantitative separation can thus be 
effected.—J. MeC. 

Silver 1 Electrolytic Determination of Small Quantities 

of -, in presence of Inryc Quantities of Lead. Artli 

and Nicolas. Bull. Soe. ( him., 1903, 39, [18], 

«83—636. 

If certain conditions of E.M.F., acidity, and temperature be 
observed, minute quantities of silver can be deposited from 
solutions containing 20,000 — 100,000 times ns much 
lead, completely and without contamination by lead. The 
maximum E.M.F. permissible is l’l volt, anti this should 
be the maximum voltage of the generator, so that there is 
no possibility, through changes in the resistances of parts 
of the circuit, of the K.M.F. of the electrolytic cell rising 
above til's. The solution should contain at least 1 per cent, 
of free nitric acid, nnd a few c e. of alcohol, and should 
be kept at ft., —60“ C. The duration of the electrolysis 
is about 7 hours. The authors hare thus separated accu¬ 
rately quantities of 1 —!> mgrms. of silver from 100 grins, 
of lead.—J. T. D. 

Arsenic; Separation of -, from other Elements. C. 

Friedhcim. Fifth Internet. Congress of Applied 
Chemistry, Berlin, /.cits, ungew. Clem., 1903, 16, [2.']. 
591. 

Thk ferruginous substance is distilled in a Bunsen retort 
with fuming hydrochloric acid and potassium iodide. Only 
arsenic volatilises (even antimony remains behind), and is 
determined in the distillate in the usual way.—L. F. G. 

Vanadium; Determination of - , in Alloys. P. Nico- 

lardot. Comptes rend., 1903,136, [25], 1548—1551. 
Thk author’s proposal to separate vanadium from vanadium 
steels nnd similar alloys by precipitation as basic ferric 
vanadate (this Journal, 1901, 1242), has not been fouud 
practicable, the slight solubility of ammonium vanadate not 
permitting the vanadium to be removed in that form from 
the precipitate, lie finds, however, that when a vanadium 
steel is dissolved in acid without access of air, the whole of 
the vanadium is left in the metallic state in the residue, and 
bases on this fact the follow ing method:— 

Alloys readily attached by Hydrochloric Acid. —Dis¬ 
solve, in a flask fitted with a coik and a Bunsen valve, 

1 grid, of the alloy in 5 c.c. of hydrochloric acid of sp. gr. 

1' 17 (or in a solution of 0 guns, of potassio-cupric chloride); 
two to three hours at a gentle heat will be required. Filter, 
wash thoroughly, dry the residue, calcine in a fared 
platinum crucible, drive off any silica by a few drops of 
hydrofluoric acid, and heat at 350° ('.to constant weight. 
At this temperature, the vanadium exists as vanadic 
anhydride j if heated more strongly, this loses oxygen. 
The weighed residue must he tested for iron by dissolving 


in dilute sulphuric acid, and treating with hydrogen 
sulphide and a few drops of ammonia i if (which is seldom 
the case) any ferrous sulphide be formed, it is filtered off, 

! and either the iron is determined in the precipitate, or the l 
ammonium thiovanadate in the filtrate is evaporated, and 
decomposed by heating at 350° C. till of constant weight. 

Alloys not readily attacked by Hydrochloric Acid.— 
Dissolve in nitric acid. Separate any copper electrolytic- 
ally from the nitric acid solution. Evaporate the remaining 
solution to dryness, redissolve in a little dilute sulphuric acid, 
pass hydrogen sulphide in, and, whilst the gas is passing, 
add just enough ammonia to precipitate the iron and 
alumina. Filler rapidly (with the precautions u-ual with 
sulphides), mid evaporate the filtrate to dryness aud heat 
at 350“ G. till of constant weight. Weigh the vanadic 
anhydride.—J. T. D. 

SO,-Equivalent of Gases evolved in the Manufacture 

of Superphosphate Manures ; Determination (if -. 

Affleck. VII., page 863. 

ORGANIC — QUAL1TA TIVE. 

Alkaloids ; Precipitation of some -, by Uranium 

Nitrate Reaction of Morphine. J. Alov. Bali. Soc. 
Ghim. 1903, 29, [12], 610—Gil. 

A wt.t.'TK solution of uranium nitrate gives, with free 
ammonia and with most alkaloids, a precipitate of an 
insoluble uranate, which on igniting is converted into the 
oxide, U 3 O s . The uranium nitrate solution is without 
action on salts aud on organic matter. Of tlio bases 
examined by the author, the following gave insoluble 
uranates, viz. : pyridine, narcotine, papaverine, codeine, 
thebuine, narceine, quinine, cinchonine, cinchonidine, strych¬ 
nine, brucine, cocaine, pelletieriue, aconitine, atropine, and 
dentine. Caffeine, theobromine, and asparagine did not 
give precipitates. Morphine gave a characteristic colour 
reaction with the reagent. A 5 per cent, solution of 
uranium nitrate is most suitable; it is exactly neutralised 
with ammonia till a precipitate just begins to form, and is 
then added drop by drop to the solution of the alkaloid, so 
long us a precipitate is formed. This test allows of the 
detection of Of mgrm. of the alkaloids examined. The 
uranates of the alkaloids have a more or less intense yellow 
colour, are insoluble in water and alcohol, ar.d have proper¬ 
ties similar to those of the alkali uranates. They corres¬ 
pond to the general formula : 2X. U a O H ir 3 + 1I 3 0; but 
analysis shows a deficiency in nitrogen, which deficiency is 
increased by washing. By treating the uranates with an 
alkali bicarbonate, the alkaloids are regenerated. 

Reaction of Morphine. —Morphine and its salts give a 
characteristic rod coloration with a dilute solution of 
uranium nitrate, when the amount of alkaloid is greater 
than 5 mgrms., and an orange colour when only smaller 
amounts are present.—A.S. 

ORGANIC—QUANT IT ATI VE. 

Nitroyen; Modification of Dumas’ Method for the 

Volumetric Determination of -. R. Bader and A. 

Stohmann. Chem.-Zeit., 1903, 27, [52], 663. 

A combustion tube A—B, 55 cm. iu length, is filled with 
a 20 cm. layer (5) of copper oxide-asbestos, kept in posi 
tion by two wads of pure asbestos. The copper oxide- 
asbestos is prepared by shaking up loose asbestos, which 
has been purified with hydrochloric acid and water, w ith 
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i_£ its weight of freshly-precipitated moist copper oxide 

and water, filtering off, and igniting the muss, c is a 
reduced copper spiral, 10 cm. in length, and the combustion 
tube is surrounded by coils of brass wire gauze at 
c, and e, to prevent excessive heating. The coil <; is 
loose, and during the process of combustion is moved 
gradually towards the porcelain bout, so as to heat this up 
slowlv. The substance to ho analysed is placed in a 
porcelain boat, covered with a layer of fine copper oxide, 
and burnt in a current of carbon dioxide in the usual 
way. To regenerate the copper oxide-asbestos, the tube 
is heated, and a current of oxygen passed through. 

— I,. F. G. 

Methane Homolojue* in Oil-gas ; Occurrence and Deter¬ 
mination of -. 10. Gracfe. J. fur Gnsbeloucht., 

1903, 46, [37], 524—528. 

In ordinary coal-gas, no member of the paraffin series, other 
than methane, is present in appreciable proportion, and the 
hydrogen and methane may be determined in the usual way 
by explosion. Oil-gas, however, does contain higher 
members of the series than methane, and the. explosion 
method in this case must not be used until the hydrogen 
has been removed. 'Phis is best effected by partial com¬ 
bustion by means of palladium black. The author modifies 
tleuipel’s directions by first filling the palladium tube with 
carbon dioxide, then bui»ing aud absorbing the hydrogen 
(with a pipette, containing caustic potash, in front of tho 
tube), washing hack the gas residue into the measuring 
burette with 5—10 e.c. of carbon dioxide, and finally removing 
tho carbon dioxide before noting the volume. Operating 
iu this way, none of the gas is lost, and no nitrogen is 
introduced. The residual gas may now tie examined by 
explosion. The paraffin hydrocarbons present, other than 
methane, may he taken to he ethane, the author’s experi¬ 
ments showing that no higher members arc present in 
appreciable amount. 

In England and America, where carlmretteil water-gas is 
used to a greater or less extent, the above method of 
analysis is of importance. 

A number of analyses of oil-gas are quoted showing from 
2’3 per cent, of ethane and 45• 9 per cent, of methane in a 
sample of 4'5 llefner candle-power (with a consumption of 
35 litres per hour) to 126 per cent, of ethane ami 
27'4 per cent, of methane in a sample of 16'2 Hefner 
candle-power. 

In determining the oxygen in such gases, alkaline pvro- 
gallol is preferable to phosphorus, the latter giviDg results 
which are too low.—H. B. 

Sulphocyanides in Gnu Liquor; Determination of -. 

Hinder. VII., page 803. 

Indigo ; Improved Method of Determining - , hg Hydro¬ 

sulphite. A. Binz and A. Kufferath. Fiirber-Zeit., 1903, 
14, [13J, 225—228. 

Tun authors find that in estimating indigo by the usual 
method with hydrosulphite (Bernthsen, Her., 13, 2277) they : 
obtain results differing by 2 per cent. 

The same has been observed by Wengerin aud Vorliinder 
(this Journal, 1902, 991), who improved the process by 
estimating and allowing for the free oxygen in the solution 
water. 

The authors ascribe this irregularity to the presence of 
air in the coal-gas, which oxidises part of the hydrosulphito I 
and the reduced indigo sulphonic acid. 

Kather better results are obtained by replacing the coal- 
gas by hydrogen. (Tiemann and I’reusse, Zeits. anal. 
Client., 19, 272.) 

The authors conclude that the titration takes place best 
in vacuo, and recommend the following method :—Tho 
solution of hydrosulphite flows through a three-way tap j 
into a burette furnished with a capillary jet, which passes 
through an india-rubber cork into a 180 c.e. distillation j 
Bask so as to reach just below the neck. A capillary tube, | 
for admission of hydrogen, passes through the same cork 
and reaches to the bottom of the flask. To the side tube j 
of the flask is connected an exhaust pump with manometer. 
The hydrosulphite in the burette is kept under a current of , 
hydrogen. The burette is washed with hydrosulphite, care 


being taken to prevent any of the solution from entering 
the capillary jet. 

100 c.e. of the solution to bo titrated are placed in the 
flask, a stream of hydrogen is passed through, and tho flask 
is exhausted by meaus of tho pump. As soon us all the 
oxygen is removed, the solution is titrated. 

The Mask must he shaken during titration, otherwise the 
hydrosiilphite partly decomposes, tBernthsen, Anualen, 

1381,203,181 ) 

From a series of estimations the authors find that they 
obtain very concordant results if hydrogen is pumped 
through for five minutes, and the flask exhausted to 
14 mm. 

The authors observe that if the indigo to he analysed is 
sulphonated at 45 0., or at a still lower temperature, one 
obtains a blue solution which requires more hydrosulphite 
to decolorise it than the same amount of indigo sulphonated 
at 55“ 0. This is owing to tire formation of different 
sulphonic acids.—A. B. 8 . 

Soaps, Hydrocarbon « and Cresols ; Separation of -. 

0. Schmatolla. Client.-Zeit., 1903, 27, [50], 634. 

As it is impossible to effect a complete separation of hydro¬ 
carbons and cresols from soap by means of distillation, the 
author has devised the following simple method. A definite 
proportion of the soap solution is decomposed with dilute 
sulphuric acid, anil petroleum spirit added in about the 
same amount as the volume of the separating mixture of 
cresol and fatty acids. An aliquot portion of tho petroleum 
spirit layer, containing a knotvu quantity of the eresol and 
fatty acids, is then ovaporated to dryness in the water oven, 
the residue diluted with alcohol, the fatty acids in the 
solution titrated in the usual way, aud the amount of cresol 
determined by difference. Any considerable error iu the 
amount of cresol thus determined is only possible when 
hydrocarbons are also present in small proportion in the 
aqueous soap solution. They may he quantitatively 
determined in the following manner:—A definite amount of 
the soap solution is mixed with exactly the same volume of 
a 15 per cent, solution of potassium hydroxide, and shaken 
two or three limes with successive portions of petroleum 
spirit in the proportion of 1 .- part to each part of soap 
solution. The united extracts are washed once with 3 per 
per cent, potassium hydroxide solution and evaporated at a 
low temperature, the residue of hydrocarbons weighed, and 
the weight deducted from the amount of cresol previously 
found. For the determination of total alkali a weighed 
quantity of the original sosp solution is titrated with normal 
acid, methyl orange being used as indicator. 

A quantitative separation of the cresol from the fatty 
acids can be made by repeatedly shaking the mixture of the 
two with potassium hydroxide solution (5 to 10 per cent.), 
containing sodium chloride, a little petroleum spirit and 
ether being added to facilitate the separation of the soap. 
The fatty acids can thus be obtained free from cresol and 
without any material alteration.—O. A. M. 

India-Rubber; Valuation of -. Schneider. Guraroi- 

7.eit„ 1903,17, [40], 871. 

The author dissolves not more than 5 grms. of the washed 
rubber in 300 c.e. chlorofotm iu the usual manner, heats to 
about 60 C. on the water-bath, and adds chloroform at tho 
same temperature, drop by drop, with constant stirring. At 
first the liquid becomes slightly turbid, finally a copious 
precipitation takes place. 

The precipitated rubber, designated by the author as 
a-citoutehouc, is filtered through silk gauze, separated from 
the filter, dried in a current of hydrogen and weighed. To 
the filtrato is added more alcohol, which at first becomes 
strongly milky, and after the addition of a considerable 
volume of alcohol a further precipitation of a rubber-like 
mass takes place, which is treated like the first precipitate 
and is called 0-caoutchouc. The filtrate from this precipi¬ 
tate is distilled on the water-bath and the residue extracted 
repeatedly with boiling absolute alcohol. The insoluble 
residue is called 7 -caoutchouc. The three fractions are of 
tho same empirical formula, C 10 H, c , but they differ con¬ 
siderably in their physical properties. The first fraction 
yields a firm and strong rubber, the second a markedly 
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softer one, sticky, and not so strong, whilst the third fraction 
is still poorer in quality.— J. K. B. 

India-Rubber and Gutta-Percha, ,* Chemistry of -. 

C. Harries. XIII. C., page f!75. 

Chromed-Hide Powder Question ,* Contribution to the -. 

J. I’aessler and W. Appelms. Collegium, 1903, [61], 
162, [09]. 153 —1GO, [63], 161—168, and [61], 169 — 
175. (See also this Journal, 1903, 482—181.) 

I.\ view of the diverse opinions which exist as to the 
advantage or otherwise of using ehromed-hido powder iu 
the analysis of tnuning materials, the authors have in¬ 
vestigated the effect of adding to a given liquor known 
quantities of certain materials known to be present or 
likely to be present in tan-liquors, and then testing the 
same by means of the ordinary anti chromed powder 
respectively. 

Schweitzer (Collegium, 190", pp. 18 rt stay.) has shown 
that the extent to which the powder is chromed ma¬ 
terially affects its absorptive power. The present authors 
bring further evidence, (1) of the specific action of certain 
tan-liquor constituents (dextrin, grape-sugar, cane-sugar, 
gallic acid, and lactic acid); of the non-keeping 

qualities of chromed-powder; (3) of its ineguhtr absorptive 
power as compared with ordinary powtler, ami conclude 
strongly against the use of chromed-powder. A liquor 
prepared from a perfectly clear quebracho-extract was used 
for the experiments, and analyses were made both by the 
official method of the International Association of Leather 
Trades Chemists (l.A.L.T.l'.), /.<?., with ordinary hide- 
powder and bell-tilter, and by the method of the American 
Association of Official Agricultural Chemists (A O.A.C.), 
in which the liquor to be analysed is shaken with moist 
chroined-hide-powder. 

The following scheme shows the main results of the long 
series of analytical figures obtained. In any mixtures the 
tannins and non-tannins could be calculated from the 
original solutions and the variations from the theoretical 
amounts of tannin per 50 e.c. (always as nearly as possible 
O'2000 grm.) are here given in mgr ms. to illustrate the 
greater divergence in the A.O.A.C. method. 

Mixtures <>/’ Quebracho Tannin with carious 
SubstanceVariation from theoretical Weight of Tannin 
per 50 e.c. (O’2000 grm.), in myrms. 

Added Substance. -I.A.L.T.C. Method. A.O.A.+. Method. 

(1) "Dextrin. 5 mixtures —tt’5 to +5 0 , —1 + 5 to —s’M 

c) (ini|w-suaar, > nni- —tea to + 2*u — 8'1 to 4 S’U 

lures. 

(8) Cano suupir, a mix- : —3*0 to +1*0 — 5*8 to 12*0 

turns. 

<0 Gallic acid. S mix- <W*4 - 7»*7 percent. 11*2 — 50*8 per cent. 

lares. absorbed. absorbed. 

(P) Lactic acid. 5 mix- Dissolves hide pow- Dissolves hide |.ow- 
tures. der and rives low dee and gives low 

results. results. 

Lactic acid may he evaporated and weighed safely it the 
proportion of soluble non-volatile substance is large, hut as 
the percentage of lactic acid increases so it loses weight 
by chemical change. It dissolves ordinary hide powtler 
more readily than chromed powder, and both powders arc 
dissolved somewhat in proportion to the amount of lactic 
acid—R. L. J. 

Sugar Rapid Method for the Determination of -. T. B. 

Wood and It. A. Berry. Trot*. Cambridge Phil. Koc., 
1903, 12, 97—98. 

The authors have devised the following method for use 
where a polnrimetric determination is not possible, The 
saccharine solution is clarified by means of basic lead ace¬ 
tate, the cane sugar present inverted by. treatment with 
dilute acid, the solution neutralised and diluted till it con¬ 
tains from o*5 to P0 cent.of reducing sugar. 10 c.e. of 
the sugar solution are now added to 50 e.c. of a boiling 
copper solution (23*5 grms. of copper sulphate, 250 grins, 
of potassium carbonate and 100 grms. [of potassium bi¬ 
carbonate per litre) and the mixture boiled for 10 minutes. 
The cuprous oxide precipitated is filtered off into a Gooch 


crucible, wauhed with boiling water, and transferred to a 
flask filled with carbon dioxide. It is then shaken vigorously 
for a few moments with 25 e.c. of 24 per cent, solution of 
ferric sulphate in 25 per cent, sulphuric acid, whereby the 
cuprous oxide dissolves, reducing an equivalent amount of 
ferric sulphate to the ferrous salt. The latter is titrated 
with a solution of potassium permanganate of such strength 
that 1 e.c. is equivalent to 0*01 grm. of copper.—A. .S. 

Starch Syrups i Examination of -. A. Bussing. Zeits. 

offentl. Clicin., 9, 133—112. Chcm. Ccntr., 1903, 1, [25], 
1378. 

Tin? author states that I bung's method for the separation of 
dextrin and dextrose (this Journal, 1902, 1100) is open to 
objection. Iliuiig states that ill a 1 per cent, solution of 
dextrose treated with half its volume of barium hydroxide 
solution and then with alcohol, the dextrose remains unal¬ 
tered. The author finds, however, that under these con¬ 
ditions the reducing power of the dextrose is diminished. 
With pure dextrose, this diminution amounts to 11*7 per 
rent, after 21 hours. To attain a constant value for tins 
diminished reducing power in alcoholic solution, an alkalinity 
of at least 0*6 grm. of barium hydroxide per loti e.c. is neces¬ 
sary. If the solution he acidified, the alcohol evaporated 
iu the course of 21 hours, and the liquid inverted by heating 
it for one hour on the water bath with T ' n th of its volume of 
hydrochloric acid of sp.gr. 1 * 12 I, a further decrease in the 
reducing power is caused, corresponding on the average 
to 79 * 5 per cent, of dextrose. A similar diminution of the 
reducing power of dextrose is caused by barium hydroxide 
iu solutions free from alcohol.—A. S. 

XIIY—SCIENTIFIC & TECHNICAL NOTES. 

Dickroisiit ; Spontaneous -, of Liquids containing' 

Solids in Suspension. (J. Meslin. Comptes rend., 1003, 
136, [26], 1641 —UH3. 

Some of thi* mixtures exhibiting diehroism iu the magnetic: 
field, such ns potassium chlorate in amyl alcohol, shew the 
phenomenon in a very high degree, so that a cell of such a 
mixture acts as ft very efficient polariser, when used in con¬ 
junction with it Nieol’s analyser, shewing, for example, the 
coloured designs of a selenite slide. Thin property persists 
for a while alter the magnetic field is removed, and can 
he reproduced by the action of very weak fields, such as 
those of bar magnets at a considerable distance. Such mix¬ 
tures may exhibit diehroism spontaneously, owing to the 
different, action on a beam of light of the lamellae of the 
suspended solid, according as they lie under the action of 
gravity iu horizontal or vertical planes ; in the first ease 
positive, in the second negative diehroism will occur if the 
solid be more refractive than the liquid, while the sign of the 
diehroism will change with the order of the refractive 
powers. The magnetic field, by altering the proportion of 
horizontal to vertical lamella’, may alter this diehroism, 
either by increasing or diminishing its intensity, or by 
changing its sign. This last appearance is especially mani¬ 
fested by boric acid suspended in turpentine. Those mix- 
I lures which exhibit .spontaneous diehroism are also most 
active in the magnetic field, and conversely.—J. T. D. 

Unknown Element; Presence of -, in a Spring Water 

of British Columbia. Annual Report of the Minister of 
Mines (British Columbia) for the year ending Dec. 31, 
1902,27. 

Tjie solid residue of a spring water from the Kootenay Dis¬ 
trict, British Colombia, when examined iu the spectroscope, 
gave three lines at the blue end of the spectrum, which did 
not correspond to the lines given by any of the known ele¬ 
ments. The wavelengths of the lines given by the chloride 
of the element at the beat of the ordinary Bunsen flame 
were calculated as 4,327,4,404 and 4,490, the first two being 
strong lines and the last rather weak. The water only con¬ 
tains a minute trace of the supposed new element.—A. S. 

Peroxides . S. Tanatar. Ber., 1903, 36, [9], 1893—1897. 
In a previous paper (see this Journal, 1900, 281) the 
author suggested that the difference between the so-called 
“ true peroxides ” and the “ pseudo-peroxides 99 is probably 
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not constitutional, but might be explained on thermo¬ 
chemical grounds. The formation of hydrogen peroxide 
from water and oxygen requires the provision of 23 calories 
and when, under certain conditions, the “ pseudo-peroxides ” 
are decomposed with evolution of oxygen, whilst “ true 
peroxides ” yield hydrogen peroxide, it is probably because 
the required energy is not available in the former case to 
produce hydrogen peroxide. If this be so it should be 
possible, by curtailing the liberation of energy in the 
reaction, to cause the “ true peroxides ” to behave as 
« pseudo-peroxides.’’ 

Barium peroxide and all “true peroxides ” may be 
regarded as metallic salts of hydrogen peroxide, liable to 
double decomposition like other salts. If barium peroxide 
he decomposed by hydrochloric acid, hydrogen peroxide is 
set free ; but if an acid be used, the heat of neutralisation of 
which with baryta is considerably less than that of hydro¬ 
chloric acid, no hydrogen peroxide should be formed and 
oxygen should be liberated. Such is indeed proved to be 
the case with phenol, no hydrogen peroxide being produced, 
and would probably occur with all acids the heat of neutralis¬ 
ation of which with one equivalent ol' baryta is less than 
7 calories. 

Similarly a salt capable of reacting with double decom¬ 
position with barium peroxide will, if the beat of reaction of 
its combined acid with barium peroxide he less than the heat 
of formation of the salt from acid and base, liberate oxvgen 
instead of hydrogen peroxide. A suitable salt is aluminium 
chloride, which relicts with barium peroxide, with production 
of barium chloride and liberation of oxygen ; in this ease, 
however, a little hydrogen peroxide is produced, owing to 
the hydrolysis of the aluminium chloride and the consequent 
presence of free hydrochloric acid in the solution.—J. F. B. 

11 t/droijrn Peroxide of ( ' rystallisaliou . K. Willstiitter. 

Iter., 1903, 36, 1.9J, 1828 —1820. 

Whkx ammonium sulphate is dissolved in do per cent, 
hydrogen peroxide solution and the solution is placed over 
sulphuric acid, transparent tabular crystals of (Ndf,).,S()„ 
JLOo separate. The crystals possess the odour of ozone 
and decompose in the air; they keep well in closed 
vessels. 

When sodium sulphate separates from a similar solution, 
the crystals have the composition, Na S() lt II/), 

The crystals arc octahedral; they possess no smell and are 
fairly stable in the air. 

Alum, aluminium sulphate, borax and sodium acetate 
also separate with hydrbgen peroxide of crystallisation. 

—J.McC. 

Sodium Nitroprusside ; Toxicity of -. Fon/.es-Diacou 

and Carquet. Bull. Soc. ('him., 1903, 29, [13 i, 638 — 

639. 

Administkkisd to a rabbit, either by the mouth or 
hypodermically, sodium nitroprusside was found to be fatal 
in doses of 0*25 grm. per kilo, weight of tlu* animal. 
Assuming it to be equally toxic to human beings, 
17—18 grins, would be the fatal dose for an average man. 
Hydrocyanic acid is found in the stomach of a rabbit 
poisoned by nitroprusside, and is no doubt formed by a 
fermentative decomposition, for none of the acids found in 
the body decompose nitroprussides, nor do alkalis nor 
peroxides, whilst the lactic ferment, or beer yeast, cultivated 
in a medium containing nitroprusside, liberates hydrocyanic 
acid.—J. T. 1). 

Tctravalent Lead; New Derivatives of -. A. Colson. 

Comptes rend., 1903,136, [26], 1664 —1666. 

Like the acetate (this Journal, 1903, 577), lead propionate 
in propionic acid, acted on by chlorine, gives a tetrapro- 
pionate. The same mode of preparation yields lend tetra- 
isobutyrate. The corresponding normal butyric derivative, 
however, is not produced in a similar way, hut can be 
obtained by long-continued boiling of the tetracetate with 
excess of normal butyric acid. Similar treatment (the 
boiling being however carried out in vacuo) has yielded a 
tetrastearate and tetrapalmitate. All these substances are 
decomposed by water— 

(PbR 4 + 2H,0 ~ Pb0 2 + 4HR) 


with absorption of beat ; but calorific observations during 
the progress of the reaction indicate that there is first 
solution, with absorption of heat, and theu decomposition, 
with evolution of a quantity of heat less than that first 
absorbed.— J. T. 1>. 

Gold Chloride ; Compounds of -, with Pyridine. M. 

Francois. Comptes rend., 1903, 136, [25], 1557 —1559. 
PvKiniNK ehl ora urate, C r ,ll- NI1C1. Ait('l :{ , is only stable in 
presence of hydrochloric acid and aurh chloride. When 
heated with excess of water, the yellow colour pales con¬ 
siderably, and on cooling, microscopic crystals of (bll, N, 
Aut’l . deposit. When excess of dry pyridine is poured on 
dry auric chloride, a compound ((II.,N).> Aut’l., is formed. 
This, when heated, readily loses pyridine and is converted 
into the more stable C,lT,N . Ant This last substance seeing 
to be analogous to the platinopyridyl-nmmouium chloride 
produced from pyridine ohloroplatinatc in Anderson’s 
reaction.—J. T. l>. 

Silit amide and Si'icimide. F. Vigouroux and llugot. 
Comptes rend., 1903,136, [26], 1670—1672. 
Ammonia gas is ver\ gradually brought into contact with 
silicon tetrachloride, cooled to —*»()'(•. W hen reaction is 
complete, liquid ammonia is «ul led ; and the apparatus is so 
arranged that the liquid can he drained olT from the solid and 
distilled hack upon ii. these operations being repeated till the 
solid is thoroughly washed. Tin* white amorphous powder 
obtained, which is stable only below 0 l'., is si lira mute, 
formed as indicated by the equation SiCl, -8 HN11 
Si(Ml. ) 4 + 1 Nil,Cl. With water, it yields silica and am¬ 
monia. Heated above 0 C (to 121)’, or ion’ in vacuo) , it 
yields silieimide: —Si( N 1I 2 ), Si(XIl) 2 e 2N1I-,, which in¬ 

stable even at the temperature of softening glass. The authors 
state that former investigators have worked at too high 
temperatures, and with solvents which did not allow of the 
complete removal of the ammonium chloride formed, and 
consequently have not been able to isolate the pure 
compounds. (Compare Joannis, this Journal, 1903,49.) 

—J. T. I J. 

Phosphorus; Oryttnir /fuse eontainnuj -. I*. Lemoult. 

Comptes rend., 1903, 136, [26 |, 1666— 1668. 

i’liosrimurs pciHacliloride reacts violently on aniline, but 
the whole of its chlorine i* not displaced, tin* final product 
being FC1 (NIK’JI.)„ obtained by Gilpin, and called by 
him clilorophosphoretratiiltde. The* author finds that this 
substance i* 1 really the hydrochloride of the base (C,,H ,NII) -t • 
ICNG.df,, trianilidophenylphosphimide. lie ha> prepared 
this base (colourless needles, m.p. 232’ (’.) by treating the 
hydrochloride with alcoholic, potash, and has also obtained 
the sulphate, nitrate, and ohloroplatinatc.—J. T. I). 

Peroxides in the Chemistry of Liviny Cells; Part played 

by -. F/. A. Badi and 11. Ghodat. Her., 1903, 30 

[9 |, 1756—1 761. 

At first sight there wool 1 appear to he an antagonism 
between the peroxydases and catalase, the former being 
able to “activity’' hydrogen peroxide, whil-t the latter 
decomposes it most energetically with evolution of inert, 
oxygen. It must he borne in mind,however, that oxidations 
in living cells are brought about by the combined action of 
peroxydascs and oxygenases (see this Journal, 1903, 384 J 
and that the latter are peroxides of organic radicles. 

The catalase employed by tlu* authors was prepared from 
Stengmatocyst.is niyra, in which fungus it is very abundant.; 
the preparations were exceptionally pure and fret; from all 
other enzymes and reducing substances. In order to study 
the action of catalase on organic peroxides, ethyl-hydrogen, 
peroxide C 2 H-(>. Oil was prepaid by the method of von 
Baeyer and Villiger; it was free from hydrogen peroxide. 
Catalase was found to be absolutely without action upon 
this substituted peroxide, and it is therefore concluded that 
catalase is inert towards the oxygenases of living cells. In 
another experiment it was proved that catalase had no. 
influence upon the oxidation of pyrogallol by a mixture of 
oxygenase and peroxydase (see loc. cit.). Further, catalase 
had no Inhibitive influence upon the oxidising action of a 
mixture of peroxydase and hydrogen peroxide. Only that 
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portion of the hydrogen peroxide which is not required for 
the purpose of oxidation by the peroxydase is decomposed 
by the catalase. At the same Fme, the activity of the 
catalase is not affected by the presence of peroxydase. 

The authors have tepcated, with their pure catalase, the ex¬ 
periments of Fozzi-Fscot (sec this Journal, 1903,812) which 
led the latter to conclude that catalase belongs to the class 
of reducing enzymes. They have found, however, that pure 
catalase has no reducing action upon sulphur and that 
Fozzi-Kscot’s conclusions were based upon results obtained 
with impure preparations.—J. T. lb 

Stachi/ose. Tanret. (‘oiuptes rend., 1903, 136, [23], 
15(19— 1 ;*71. 

Pi.mr.v aud Sehulzo in 1 JSttO extracted from the Japanese 
Staehi/s luheii/'eru a sugar which they called stachyose, 
and which they regarded its a triose from the partial 
examination of the products ot its hydrolysis. I he author 
finds that it is in reality a tot rose, and is in all respects 
chemically and physically, identical with the manneotetrose 
obtained by him horn manna. (This Journal, 1902, 1033.) 

—1. T. 1). 

Primary Alcohols ; Preparation of -,/r«»i the Corre¬ 

sponding Acids. I.. Itouvcault and (i. Illauc. < ouiples 

rend., 1903, 136, [26], 1076—1678. 

Tiib methods of Wiirlz and Friedel for obtaining primary 
alcohols (re lnotion of aldehyde and of acid chloride or 
anhydride rose petit ely) tire very laborious and give but 
poor yields. The other methods known are those of 
Guerbet (this Journal, 1902, 984) and of Grignard and 
Tissier (this Journal, 1902, 286), the latter depending on 
the use of organo-magucsium compounds. The authors, 
struck with the energy with which these compounds react on 
esters, and remembering that the lactones of the gluconic 
acids (really isters) are easily reduced to polyhydric 
alcohols, have endeavoured, suecesslnlly, to rtduee esters 
by sodium. One molecular weight of ester is dissolved in 
3—4 times its weight of absolute alcohol, and gradually 
poured on 0 atomic-weights of sodium in a Husk under a 
reflux condenser, so as to keep up a rapid ebullition. The 
boiling is kept up for several hours by a chloride of 
calcium bath, then the whole is allowed to cool, water added 
to hydrolyse any undeenmposed ester, and first the ethyl 
alcohol and afterwards the prepared alcohol distilled off in 
a current of steam. The authors have in this way pre¬ 
pared primary octyl alcohol from methyl caprylatc, und are 
extend the application of the method.—J. T. 1). 

Nitric and Nitrons Esters; Preparation of -. In 

Houveanlt aud A. Wahl, ('oiuptes reed., 1903, 136, 
[25], 1503—1565. 

The ordinary methods of preparing nitric esters (by means 
of concentrated nitric and sulphuric acids, cold, or dilute 
uitric acid hot) fail with the higher alcohols ; but if alcohol 
be dropped gradually into 3 parts of the strongest nitric acid 
(“ Franchimont’s real nitric acid”), and the temperature he 
kept between 0° and 5" C„ the yield of nitric ester is almost 
quantitative for primary alcohols up to decyl ami myristyl 
alcohols. With secondary alcohols, no nitrate is formed, 
but the ketone corresponding to the alcohol, while tertiary 
alcohols undergo very complex decompositions not yet 
investigated. Nitrous esters are obtained from all alcohols 
by passing acuirent of nitrosyl chloride in excess into an 
ice-eooled equimolecular mixture of the alcohol and pyri¬ 
dine, both thoroughly dry. The nitrites from the primary 
alcohols boil at temperatures very different from the boil¬ 
ing-points of the alcohols, and are thus easily purified ; but 
the difference is less with the secondary and insigniticant 
with the tertiary derivatives.—J. T. 1). 

Di-iodophenol; A New -. F. Hrenans. Hull. Hoc. 

( him., 1908, 29, [12], 603—607. 

The author has ulreasfy prepared the 1.2.4, 1.2.6, 1.3.6, 
and 1.3.5 di-iodophenols, C 6 H 3 (OH)I a (this Journal, 1903, 
233). lie has now prepared the 1'3'4 derivative. The 
mono-iodine derivative of p-nitraniline, 0 6 H 3 (NHj)(N( ) 2 )I 
[1.1.2] was diazotised, ami the diazo compound converted 
into di-iodonitrobeuzene, CjUjCNOj)!.) [1.3.4], by u®tris 


of potassium iodide. This compound was reduced to the 
corresponding di - iodo - aniline, ami the diazo sulphate of 
the latter bam converted into the 1.3.4 di-iodophenoi, 
C (l H : ,(OH )!,, by heating with water. 

1.3.4 -Di-iodonitrohenZcne ('„H S ( NO.)!., crystallises from 
a mixture of alcohol aud ether in yellow prisms, melting at 
112'.VC. It is identical with the compound prepared by 
lx miner and Weniler by the action of turning nitric acid on 
1.2 di-iodobenzeue. 

I .3. ^-Vidodo-aniline, C B Uj (NIL)!.,, crystallises from a 
mixture of 1 part of benzene, aud 2 parts of light petroleum 
spirit in yellow spangles or prisms, melting at 74 CC C. 
It is easily soluble in benzene, ether, acetic acid and alcohol t 
less soluble in light petroleum spirit and weak alcohol. It 
is slightly volatile with steam and is not altered by long 
exposure to air and light. 

1-3-I -Vi-ioitophnwl, C„ll,(01I)Tn, crystallises from 
water m long, silky needles, melting at 83' C. It is readily 
soluble in the usual organic solvents except ligroin (petro¬ 
leum spirit). It is slightly volatile with steam. Theethyl, 
acetyl, benzyl, and benzoyl ethers were prepared.—A. S. 

Sodium : Action of Hydrogen on -. A. Holt, j tin. 

1‘roe. Chem. Soc , 1903,19, [269], 137. 

I’tiicics of sodium free from oil were placed in a nickel 
boat and boated in a combustion tube through which a slow 
current of pure dry hydrogen was passing. An ordinary 
small combustion furnace without top tiles was employed, 
and it was arranged so that, whilst the lower part of the 
tube was strongly heated, the upper portion was kept at a 
lower temperature in order that the hydride might condense 
on it. The hydride thus obtained consisted of colourless 
matted crystals, a hairy deposit not unlike cotton wool, and 
a white powder deposited next to the glass. The hairy 
material was formed on aud above the powder in front of 
the boat, whilst, the crystals projected fiom the surface of 
the tube at either side of flic boat. 

The ratio of sodium to hydrogen showed that tile hydride 
bad the composition Nall, as already stated by Moissan. 

It is instantly' decomposed by water, forming sodium 
hydroxide and hydrogen, this result also occurring in air 
alter a few minutes. 

Sugars; Alkylation of ——. T. Furdie and J. ('.Irvine. 

Free. ( hem. Soc., 1903, 19, [269], 192 .193. 

Tiih: method of alkylating hydroxyl groups by means of 
dry silver oxide aud alkyl iodides does not appear directly 
applicable to aldoses or ketoses, and leads to oxidation and 
subsequent changes of some complexity ; hut a-methyl- 
glucoside and cane sugar can be methylated by means 
of this reaction. o-Methylglucoside, when methylated in 
methyl-aleoliolic solution, yields a mixture of methyl 
glucose ethers. The main constituent, trimethyl-a-methyl- 
glucoside, which can he isolated by fractional distillation, 
is a viscid syrup; it boils at 167’—170° under 17 mm. 
pressure, exhibits dextrorotation, and has no action on 
Folding's solution. 

Complete inethylation of trimethyl-a-methylglucoside is 
readily effected with silver oxide in methyl iodide solution, 
and under these conditions tetramethyl-a-methylglueoside 
is obtained as a comparatively mobile liquid, boiling at 
I41°—145° C. under 17 mm. pressure ; it. is dextrorotatory, 
and has no action on Fehling’s solution. Tetrametbyl- 
giuco.se, which is produced by hydrolysing the tetru- 
methylated glueosido with dilute hydrochloric acid, distils 
without decomposition at 182°— 185° C. under 20 mm. pres¬ 
sure. It solidifies slowly and crystallises from light petro¬ 
leum in tufts of radiating needles, melting at 81°—83° C. 
It behaves like an aldose, reducing warm Folding's solution, 
giving tetramethylgluconie acid on oxidation, and reacting 
with phenylhydrazine in molecular proportion to form an 
oil, which is apparently a bydrazone. Tetramethyl-glu- 
cose is dextro-rotatory, but does not exhibit any notable 
multi-rotation. 

The production from a-methylglucoside of a tetrametbyl- 
glucouic acid, capable of forming a lactone, proves con¬ 
clusively that the oxygen of the ring in the formula of 
the alkylglucosides is coupled with the y, and not with 
the ff-carboc atom. 
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A pentametbylated glucose, isomeric with the tetramcthyl- 
a-incthylglucoside already mentioned, is produced when a 
solution of tetrametbyl-glucose in methyl iodide is treated 
with silver oxide; it boils at 124°—127“ under 8 mm. 
pressure, crystallises in slender prisms melting at 42“— 
4 , 2 “ C., and is lscvorotatory. 

Metbylfructoside behaves like the corresponding gluco- 
side, and, when completely methylated, yields tetramethyl- 
methylfructoside, 

( ane sugar, on methylation, yields a neutral oil, which 
has no action on Fehling’s solution until it is hydrolysed. 
The products of hydrolysis are the above-mentioned cry¬ 
stalline tetramethyl-glucose and an unerystallisablc syrup, 
which is probably the corresponding methylated Ixvulose. 

Accumulator Factories ; Dangers to Health in -. 

O. VVagener. Deutsche Vierteljahrssehr. fur offentl. 

Gesmulheitspfl., 1902, 529. 

It is shown that in many countries of Europe, notably in 
Switzerland, Austria, and Germany, legislation has been 
rendered necessary to protect tho workpeople from the 
severe effects of lead-poisoning. A general outline is 
given of the processes of manufacture, based upon the 
inventions of Plante, Faure, Volkmar, and others, and a 
brief account follows of the nature of the illnesses found to 
he chiefly prevalent in certain factories inspected by the 
author, together with an estimate of the number of days in 
each year lost owing to illness before, and after various 
preservative measures were introduced. The process of 
casting the lead plates or gratings is described, and illustra¬ 
tions are given of the appliances employed in the different 
operations. The character of the deleterious vapours 
evolved is discussed, and it is shown that if proper pre¬ 
cautions are taken no evil effects need be produced. Plenty 
of fresh air and abundant means of ventilation arc here of 
the utmost importance. While some have doubted the 
possibility of absorbing lead through the pores of tho skin 
in quantities sufficient to he injurious to health, it is shown 
that a marked diminution in the number of cases of lead- 
colic hits taken place where change of clothing and frequent 
hath* are made compulsory. In the various operations of 
fixing and framing together the lead plates and the soldering 
of the joints, risks arise of lead-poisoning, and the presence 
of arsenious acid is here a source of danger, especially when 
hydrogen gas is used, owing to impurities in tho zinc and 
sulphuric acid. The mouth, which is exposed more than 
any other part of the body to danger arising from inhalation 
of lead vapours and lead dust, should he frequently rinsed 
out with pure water, and in some factories all the work¬ 
people have to wash and take baths at stated periods. 

Tiik Tecum cat. High School rou London. 

Standard, July 20, 1902. 

At the meeting of the ('ounty Council held on July 21st, 
a Special Report was presented from the Joint Committee 
of the General Purposes Committee and the Technical 
Education Board regarding the proposal contained in hold 
Rosebery’s letter to the Chairman of the Council for the 
provision in London of further opportunities for advanced 
technological teaching and research. Having examined 
the letter in detail, and referred to a previous Report of the 
Technical Education Hoard hearing on the same subject, 

■ he Joint Committee recommended the following lor 

adoption :— 

“That the Council expresses its high appreciation of the 
important proposal contained in Lord Rosebery’s letter, 
and would cordially welcome the establishment of further 
provision in London for advanced technological teaching 
and research. That the Council, in response to the request 
contained in Lord Rosebery’s lettei, places on record its 
opinion that, when the land, buildings, and equipment for 
the proposed additional technological teaching and research 
are provided to a value of not less than 500,00 U/., the 
Council will be well advised to contribute, out of the moneys 
annually placed at its disposal under the Local Taxation | 
(Customs and Excise) Act of 1890, a sum not exceeding 
20,000/. per annum towards such part of the work as 
falls within the statutory definition of technical education, i 


subject to the following conditions;—(i.) That a scheme 
be prepared, to the satisfaction of the Council, for the 
constitution of the governing body and the adequate 
i representation of the Council thereon, (ii.) That financial 
arrangements, adequate to I lie w hole maintenance of the 
proposed work, are made to the satisfaction of tho Council, 
(iii.) That, in view of the national scope and utility of 
, the proposed work, substantial contributions towards 
maintenance he made from funds of a national character, 
(iv.) That due provision he made in the scheme to prevent 
i overlapping and secure co-ordination of the work already 
carried on by tho university colleges, polytechnics, and 
other science and technological institutions ; and the proper 
connection of the whole with the University, (y.) That a 
i sullicient number of scholarships, including free places, be 
placed at the disposal of the Ctuncil. (vi.) That it he 
considered whether other counties aud boroughs should not 
he invited to contribute towards the maintenance, receiving 
! > n return tile right to send their picked scholars for instruc¬ 
tion under the proposed scheme.” 

The recommendation was adopted. 

It \ l HI' M A NO HkMI'M. 

Times, July 20, 1903. 

A paper bearing in a remarkable way on the connection 
between these two elements, which is now exciting so much 
interest, lias been received for publication liy the Royal 
Society from Sir \V. and Lady Huggins. Prompted, in 
fact, by theoretical ideas, they attacked tho problem of the 
spectroscopic analysis of the light emitted directly by a radium 
salt lit ordinary temperatures. Preliminary visual observa¬ 
tion seemed to show traces of bright lines in a continuous 
spectrum. Preparations were accordingly made for photo¬ 
graphic record by means of a small quartz spectroscope 
constructed some years ago for use on very faint celestial 
objects. After several trials, a spectrum, consisting of 
eight definite bright lines in the ultra-violet, entirely different 
from the spark spectrum of radium, and some faint lines 
together with a very faint continuous spe drum, was obtained 
by 72 hours’ exposure to the glow. 'The lines were of some 
breadth, on account of the wide slit that had to be employed 
in order to admit sullicient light; hut it was found possible 
to measure their wave lengths within an error of 2 in the 
fourth figure. On a comparison of this spectrum, so different 
in type from an ordinary pliospl orescent spectrum, with 
the recorded measurements for helium, it appeared at once 
that four, and perhaps five, of the eight lines agreed with 
lines of helium within the uncertainty of the measurements. 
Another lino, that of highest refrangibility, agrees with a 
line in the spark spectrum of radium itself, which, however, 
lias not been recorded by other ohs-rvers; the two other 
lines, the lowest, have not vet been traced. 


Crafce Report* 

1.—GENERAL. 

' Thermometers: tJ.tt. Customs Decision. 

Tho Hoard lias decided that thermometers of glass, cut, 
bevelled, painted, or frosted, are not dutiable at GO per 
cent, ad val ., under paragraph 100 of the Tariff Act, unless 
such cutting, bevelling, or frosting is substantial and of 
such character as to amount to an ornament or decoration. 
In any other case duty is to be assessed at 45 per cent. 
ad val. as “ manufactures of glass,” under paragraph 112. 

—K. W. M, 

Ill.—TA R PRODUCTS, PETROLEUM , Etc. 

\ 

Petroleum Industry of Koumaniv. 

U.S. Conn. Rt ps., No. 1G1H, July 3, 1901. 

The production of petroleum in Jloutnania is steadily 
increasing. It has grown from 56,000 tons in 1893 to 
310,000 tons in 1902. Three companies practically control 
the eat ire industry, viz, tho S*eaua, the International 
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Petroleum Company, and the Telega Oil Compnuy, the 
first participating with 45 per cent, and the two others with 
10 per cent, each of the total production. 

The export of petroleum and its products also shows a 
large increase. From 1901 to 1902 this increase was 
nearly 32 per cent., as the following talde will show: — 


Description. 

j mol. 

1002. 


1 

1 Tons. 

Tons. 

Crude oil and refuse. 

3O.H00 

23.100 

Gasoline. .^ . 

; K,.•{<>() 

ltq300 

Total. 


71,700 


Kerosene and gasoline go principally to Germany, Great 
Britain, Norway, Bulgaria, and France, while the greater 
part of the expert of crude oil is taken by Austro-Hungarian ; 
refineries. 

In 1H99 the Roumanian importations of crude oil into 
Austria-Hungary amounted, in round numbers, to 1(1,000 tons. 
They reached almost 20,000 tons in 1900, and since that 
time have remained stationary. 

The high prices commanded by gasoline in 1901 greatly 
favoured Koumania’s export of that article. When, after a 
year of intense activity, the quotations receded, and the 
market finally experienced a general collapse, recourse was 
had, in the fall of 1902, to tho creation of a cartel. This 
organisation Used tin* price of gasoline at 8 frs, per quintal 
pi'54 dots, per 220 lb. or 1.V4I) dols. per long ton), and 
has since maintained it at that figure. 

The consumption of liquid fuel has increased in Koumunia 
from 1:13 tons in 1890 to I0,0t)0|ons in 1902. The experi¬ 
ments made with this fuel by State experts have given the 
most satisfactory results, and its general adoption by the 
Government for railway and marine purposes is reported to 
he assured. 

X.—METALLURU Y. 

Tungsten Out: : tJ.S. Customs Decision. 

The United States Circuit Court of Appeals has decided 
that tungsten ore is free of duty as a “ crude mineral ” 
under paragraph lil t of the Tariff Act. 

This decision reverses the action both of the Board of 
General Appraisers and the United States Circuit Court, 
who had held that such merchandise was dutiable at 
20 per cent, ad valorem as a “ metallic mineral substance 
in a crude state,” under paragraph I HU. 

As no further pioccediugs will be directed in this case 
liy the Treasury Department, the above decision is final. 

—It. W. M. 

XII.—FATS, OILS, Etc. 

Cohn [Maizi;] Oil. in run Unitku Status. 

Foreign Ojfiec Annual Series, Ac. 3001. 

Considerable interest has been manifested recently in 
the development of a maize oil manufacturing industry. 
As an article of commerce, maize oil has become of 
so great value thut many millers arc investigating the 
process of manufacture, and establishing plants for its 
manufacture and production with their milling business. 

The oil is pressed from the genu of the maize when meal, 
grist, etc., are made. This portion of the seed was 
practically lost until the present processes of extracting 
oil were applied. In its preparation tire germ is ground 
and pressed in much the same way that llax and cotton 
scad are prepared in the manufacture of linseed and cotton 
seed oil. In removing the germ the corn is first steamed 
when it passes to degerminatiou. 

There is no secret in the process of maize oil manu¬ 
facture, although each manufacturer endeavours to keep 
certain parts of this process secret, much in the same 
way that certain presses in the manufacture of four 
are kept secret. The machinery for the extraction of the 
germ is patented, but the process cannot be said to be a 
secret in any sense of the word. 

It is said that the animal output of maize oil in the United 
Slates is about 160,000 barrels, and of this amount about 


150,000 barrels are manufactured by the Glucose Manu¬ 
facturing Company. About 25 per cent, of this company’s 
output is used in the home market, the principal con¬ 
sumers being white lead and putty manufacturers, paint 
manufacturers, and soap makers, and it is also extensively 
used by the manufacturers of prepared paints, although few 
of them will admit it. Its use in the foreign markets is said 
to be principally among the manufacturers of soft soap, 
and it is said to make a superior quality of soap. 

The oil is also employed as an adulterant for table oil. 
It is easily purified, forming a light, amber coloured, 
perfectly transparent liquid, without rancidity, and having 
a pleasant taste. It is also used for lubricating purposes 
and may even be used as a lamp oil. 

XIII. C.—INDIA-RUBBER, Etc. 

GHUM IS IllT.KS FOIt VULCANISING 11V C.UtBON 
Bisui.rnimo. 

I ndiu-ruUier Journal, July 0, 1903. 

The following rules were decreed by the German Federal 
Council iu March 1902, as regards the erection and 
management of premises in which rubber is vulcanised by 
means of carbon bisulphide or chloride of sulphur, and 
came into force in July 1902 :— 

1. The tioors of such rooms as are used for the vulcanis¬ 
ing of india-rubber goods by means of carbon bisulphide 
shall not be lower than the surrounding ground. The rooms 
shall have windows opening into the outer air, and the 
lower halves shall be capable of being opened and rendering 
possible sullieient renewal of air. 

The rooms shall be ventilated by fans mechanically 
driven. With the approval of the higher authorities per¬ 
mission to dispense with mechanical draught may he allowed, 
provided that in other ways effective change of air is 
secured. With the approval of the higher authorities special 
ventilating arrangements can be dispensed with if the 
fumes of carbon bisulphide are removed immediately, at 
the point where they are produced, by means of a powerful 
draught, and by this means purity of the air be secured. 

2. The vulcanising rooms shall not be used as a dwelling, 
or for sleeping in, or for preparing food in, or as a store or 
drying room, nor shall other processes than those of vul¬ 
canising be carried on in them. No persons, except those 
engaged iu vulcanising processes, shall he allowed in the 
rooms. 

There shall he at least 20 cubic metres (700 cb. ft.) of air 
space allowed for each person employed therein. 

3. Only such quantities of carbon bisulphide shall ho 
brought into the vulcanising rooms as shall serve for the day’s 
supply. Further quantities shall be stored in a special 
place separate from the workrooms. Vessels to hold the 
vulcanising liquid shall he strongly made, and when filled 
and not iu use they shall be well covered. 

4. Vulcanising or drying rooms shall be warmed only by 
steam or hot-water pipes. 

The lighting of these rooms shall only be by means of 
protected incandescent electric lamps. Exceptions from para¬ 
graphs 1 and 2 may be allowed by the higher authorities. 

5. Machines intended for vulcanising long sheet* of cloth 
shall be covered over (e.</., with a glass casing), so as to 
prevent as far as possible the entrance of carbon bisulphide 
fumes into the workrooms, and from the casing the air 
shall be drawn away effectually hy means of a fan (venti¬ 
lator) mechanically driven. Entrance to the space which is 
enclosed shall only be allowed in case of defeetB in the 
working. 

In eases where a covering of the machine is not 
practicable for technical reasons, tho authorities can, if 
suitable means of protection are used (especially when the 
machine is placed in an open hall, and provided that jk> 
person works at the machine for more than two days a 
week), allow of exception to the above arrangements. 

6. Vulcanising of other articles (not mentioned in 5), 
unless carried out in the open air, ahall be done in covered- 
in boxes (digesters, glass covers), into which the worker 
need only introduce his hands, and so arranged as to keep 
the fumes away from the face of the worker. 
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The air must be drawn away from the box by means of 
an effective draught. 

7. Rule 6 shall apply in vulcanising both the outside anil 
inside of india-rubber goods. In vulcanising the inside no 
worker shall be allowed to suck the fluid through with 
the mouth. 

8. The goods after their immersion in the vulcanising 
fluid, shall not lie open in the room, but shall either lie 
placed under a ventilated cover, or at once be carried to 
the drying chamber. 

The drying chamber or drying rooms, in which the goods 
are exposed to artificial heat immediately after vulcanising, 
shall be so arranged that actual entrance into them for the 
putting in or withdrawal of the vulcanised goods shall not 
be necessary. No person shull be allowed to enter the 
drying chamber while work is going on. The higher 
authorities can permit of exceptions to this rule in the case 
of the drying of long rolls if other sufficient safeguards are 
taken. 

When vulcanisation is effected by means of chloride of 
sulphur, the vessels or chambers used for generating this 
shall be so arranged that escape of the fumes is prevented. 

No person shall enter the vulcanising chamber until the 
air in the chamber has been completely changed ; the cham¬ 
ber shall not be used for purposes other than vulcanising. 

10. Employment in vulcanising with carbon hisulphidc or 
in other work exposing the workers to the vapour of carbon 
bisulphide shall not be allowed without a break for more 
than two hours, and in no case for more than four hours in 
one day ; after two hours a pause of at least one hour must 
bo allowed before resumption. 

No person under eighteen years of age shall be employed 
in such work. 

11. The occupier shall provide all workers employed as 
stated in paragraph 10 with proper and sufficient overalls. 
By suitable notices and supervision he shall sec that when 
not iu use the overalls are kept in their proper place. 

12. Separate washing accommodation and dressing-rooms 
for each sex shall be provided, distinct from the workrooms, 
for all persons employed as stated in paragraph 10. 

Water, soap, and towels, and arrangements for keeping 
the clothes put off before the commencement of work, 
shall he provided in sufficient amount. 

13. The occupier shall appoint a duly qualified medical 
practitioner (whose name shall be sent to the inspector of 
factories) to watch the condition of health of those exposed 
to the effects of carbon bisulphide. He shall examine the 
workers once every month, with a view to the detection of 
symptoms of poisoning by carbon bisulphide. 

liy direction of the medical practitioner, workers 
showing signs of carbon bisulphide poisoning shall be sus¬ 
pended from work, and those who appear peculiarly 
susceptible shall be suspended permanently from work in 
processes mentioned in paragraph 111. 

11. The occupier shall keep a book, or appoint some 
person responsible for its keeping, of the changes in the 
persons employed in the processes mentioned iu paragraph 
10, and as to their state of health. 

XIV .— TANNING, LEATHER, GLUE, 
SIZE, Etc. 

Tanning Materials ; Export ok-, from 

Corsica, in 1902. 

Foreign Office Annual Series, No. 3010. 

Callic acid, to the amount of 3,808 tons, was exported 
from Corsica to the United Kingdom during 1902 ; the 
returns for tunning extract, obtained from the wood of the 
sweet chestnut (25° ii., containing 31-33 per cent, of 
tannin), totalled 5,985 tons, of which 2,710 tons came to 
the United Kingdom. 

X V. — MANURES, Etc. 

Thomas Phosphates : Ootkut ok-, in the 

Odessa District. 

Foreiyn Office Annual Series, No. 2997. 

. H-M. Consul-General at Odessa, reporting on agriculture ; 
•u that district during the year 1902, remarks that the l 
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output of Thomas phosphates is rapidly increasing. The 
price varies from 35 to 37 c. per pood (2s. id. to 2s. 5ji/. 
per ewt.), and it competes successfully with Russian super¬ 
phosphates. It is also being exported to Italy from 
Sartana and Mariupol. 


X VI. — SUGAR, STARCII, Etc. 

Sugar Production ok Russia; Estimated-, 

Foreign Office Animal Series, No. 2997. 

11.M. Consul at Kicff reports that the official returns 
give the actual yielding area under beetroot in 1902 as 
being 524,S09 dessiatines (1,443,390 acres), against 507,143 
dessiatines (1,391,813 acres) in 1901. 

The yield of beetroot expected from the above area is 
given as 545,270,270 poods (8,794,982 tons) of roots, or an 
increase when compared with the yield of 1901 of 38,693,050 
poods (624,082 tons). The average yield per acre would 
therefore he about 121ewts. as against 117,\ cwts. in 1901. 

The quantity of sugar expected to he produced from the 
above yield of roots, with 278 factories in operation, is 
given as 65,507,973 poods (1,058,580 tons), or 6,240,297 
poods (100,850 tuns) more than the production of 1901. 
If to this ho added the balance of the “ inviolable” reserve 
of 2,481,538 poods (40,025 toils), and the “ voluntary ” 
reserve of 4,482,910 poods (71,982 tons), it thus appears 
that there will be 72,452,419 poods (1,188,587 tons) of sugar 
available. 

In comparing the yield of sugar from the beetroot it will 
be found that 8 • 33 tons of roots were required to produce 
1 ton of sugar, as against H-55 tons in 1901. 

Herman Sugar in England. 

U.S. Cons. Reps., No. 1077, June 20, 1903. 

There has been a decided decrease during the last few 
months in the quantity of beet-sugar exported from 
Germany to England, the loss uiuounliiig for the first 
quarter of 1903 to almost 83,000 long tons in raw sugar 
alone. England hits, it is true, a considerable stock from 
1902; but another reason for the decrease is that larger 
quantities of cane sugar have been imported from the 
English colonies. Cano sugar is also being bought from 
Cuba, a thing which has not been done for 25 years. 


XVII—BREWING, WINES, SPIRITS, Etc. 

SniitiTs, Beer, Uk.it Sugar, and Margarine; State- 
coN'r rolled Manufacture of-, in Sweden. 

Foreign Office Annual Series, No. 2994. 

Ill his recent report to the Foreign Office. His Majesty’s 
Consul at ( Copenhagen gives the following table, showing 
slatislies of several of the most important articles of con¬ 
sumption manufactured ill Dentmirk and controlled by the 
State during 1902 : — 


Hccr. 



Spirits 






nt'.'i 

Taxed 

Untaxed. 

Beet 

Mar- 

Year. 

Amount of 

Amount of 



uiitler 

Spirit being 

Spirit being 

Sugar. 



Proof). 

over 

under 




2} per Out. 

2J percent. 





of Weight. 

of Weight. 




Gul Ions. 

Gallons. 

Gallons. 

Cwts. 

Cwts. 

18SW 

7,170,290 

10,021.717 

20.007,457 

544,709 

163.128 

1894 

0,894,557 

17.025,180 

27.304,344 

748,193 

1(17,79$ 

1895 

7,018.016 

17.785.091 

27.029.779 

887.992 

155,040 

1896 

7,.*189,639 

19,589,074 

28,725.190 

883,036 

161,688 

1897 

7,117,019 

20,001.308 

29,936,758 

900,877 

190,942 

181*8 

0,973.355 

21.141,532 

30,177.702 

712.713 

237,705 

1899 

7,442,305 

22,451.655 

32,392,913 

790,677 

278,825 

1900 

7,035.949 

21,948,157 

32,071,922 

1,009,454 

325,309 

1901 

7,339,62$ 

23,103,488 

32,120,258 

1,155,457 

369.931 

1902 

7,508,908 

20,470,005 

33.063,025 

770,460 

385,234 
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X VIII. A.—FOODS. i 

Adulterated Food Products, Drugs, and Liquors: 

U.S. Customs Instructions. 

The Secretary of the Treasury has recently issued 
instructions to customs officers regarding the sampling of 
importations of foods, drugs and liquors supposed to be 
adulterated. Under the provisions of the law which 
became operative on July 1, the Secretary of Agriculture, 
whenever he has reason to believe that articles are imported 
from foreign countries, which by reason of adulteration 
are dangerous to health or which are forbidden to be sold 
or are restricted in sale in the countries of manufacture 
or exportation, or which are falsely labelled regarding 
place of manufacture or contents, can request the 
Secretary of the Treasury for samples from original 
packages of such articles for inspection and analysis. 

Upon receiving such requests the following rules will be 
observed by customs officers :— 

(1) Samples of solid food products not less than 2 lb. 
each, samples of liquids not less than l quart each, 
and samples of drugs to he designated at the time, will 
he forwarded to the Department of Agriculture of 
Washington. 

(2) The cost of such samples will be paid to the importer. 

(3) A detailed description of the articles and shipment 
is to be furnished the Secretary of Agriculture. 

(4) The liquidation of the entry sampled as above, is 
to be suspended pending the examination of the merchandise. 

(5) Articles declared to bo adulterated are to be 
exported, and in default of exportation, destroyed by the 
Customs authorities. 

(6) The owner, importer, or consignee of such samples 
shall be Notified to appear within two days and he given 
an opportunity to submit written testimony as to the 
harmless nature of the article imported, which shall he 
forwarded to the Secretary of Agriculture. 

(7) Information regarding the character and labelling 
of these classes of goods will he furnished to the Collector 
of Customs by the Secretary of Agriculture. 

(8) A strict observance of the legal provisions regarding 
marking ail such products with the mime of the country 
of origin and quantity of contents will be required, anil 
entry will lie refused of all such articles hearing names 
or marks calculated to induce the public to believe that 
they are manufactured in the United States.—J{. W. M. 

A' VIII. C.—DISINFECTANTS. 

Insect Kradicatok Wanted at Seville, Spain, 
Foreign Office. Annual Series, No. 21)112. 

The Vice-Consul reports that a means of eradicating 
Orabamhe syeeiosa. which is known at Seville ns “ Jopo,” 
will be beia tieial and profitable. The same remarks apply 
regarding a small insect that, during the last two years, has 
infested the orange tiers, burying itself in the peel of the 
orange, and making the fruit piaeticaby worthless. 

XIX.—PAPER, PASTEBOARD, Etc. 

Woon-I‘iii.r : Swedish -. 

Foreign Office Annual Series, No. 3014. 

The prices quoted for chemical wood-pulp, especially sul- , 
phite pulp, were perhaps the lowest on record, largely owing j 
to the influence of considerably increased production and 
accumulated stocks. About the end of the year, however, 1 
most of the factories were able to dispose of their goods, 
of which considerable quantities weut even to the United 
States, and this unusual business with a rival country : 
cheered exporters with the hopes of future improvement. 

The following table shows the amount of Swedish 
sulphite pulp produced for export uuring the years 1898— | 
1902 (calculated dry) :— 


Tons. 

ISfIS. 74.N00 

.fT. 

11)0(1. 127.700 

15*01. Mi), 600 

1002. lOS.OOO 

Average, fl ve years. 120,180 
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The production of sulphate pulp increased bnt little and 
prices have been as bad as for sulphite. Ita chances of 
selling appear less than those of other kinds. The prices 
for sulphite and sulphate pulps of well-known brands 
have varied during 1902 between 7/. 4s. 5rf. and 61. 2s. 2 d. 
in a Swedish port. In some instances even lower prices 
w ere accepted. 

Prices for mechanical wood-pulp were good at first and 
orders brisk, production being limited on account of the 
severe drought that prevailed during the previous year. 
Later, however, the unsatisfactory state of the paper market, 
and considerable imports brought front Canada to European 
markets, sent prices down. The badness of the market 
is attributed partly to “ caisse ” sales made by speculators 
aud partly to increased production cansed by a plentiful 
supply of water in the fjords, as also to the enlargement of 
old and the starting of some new factories. 

Under these circumstances prices fell quite exceptionally 
low. 

Dry mechanical wood-pulp, which at the beginning of 
the year was quoted at about 4 1. 14s. 5 d., afterwards fell to 
3 1. 12s. 2d., or even less, and for wet mechanical wood-pulp 
from 2(. Is 3 d. to 1/. ll.s. Id. f.o.b. in a Swedish port. 

XX.-FINE CHEMICALS, Etc. 

Essence op Rose in Buegaria. 

Foreign Office Annual Series, No. 3002. 

The steadily increasing prosperity of the attar of rosu 
industry is shown by the fact that since 1895 the area 
under cultivation has nearly doubled, having reached the 
figure of 13,700 acres. 

Last year's crop was expected to he one of the largest 
on record, but a week of scorching winds during harvest 
time is calculated to have reduced the yield by some 25 per 
cent. The damage done to the quality of the roses is 
shown by the fact that 360 lb. of flowers were required to 
produce 1 oz. of attar—or twice the usual quantity. The 
yield totalled about 75,000 oz., as compared with 135,000 
oz.in 1900. 

Some 13,000 native stills were employed on last, year’s 
crop, which is estimated at 25,000,000 lb. of rose flowers, 
which were sold at the low price of a fraction over },d. per lb. 

Modern stills cannot at present be worked at such a 
profit, as the native variety, us the output does not cover 
the outlay on the former, whereas the latter uro in the 
hands of small distillers who supply their own labour and 
fuel, and are able to undersell their modern rivals by 25 to 
i 30 per cent. 

Prices for last year's yield ruled low, namely, between 
15.s. i,d. and 17.v. 9d. per oz. Consequently growers aud 
, exporters have held back some 10,000 ozs. The low 
prices of the last four years are accounted for partly by 
the competition of cheap synthetic and artificial oils, and 
partly by the practice of sophistication, which, it is to lie 
hoped, the stringent measures expected to be adopted by 
the Government will succeed in cheeking. For the preva¬ 
lence of adulteration, however, consumers are largely 
themselves to blame, and it should be noted that buyers 
can always obtain tho pure article if they choose to pay 
for it. 

Camphor in Japan. 

Foreign Office Annual Series, No. 3009. 

The value of the camphor exported in 1902 amounted to 
347,577/., as against 398,632/. in 1901. The United States, 
United Kingdom, Germany, British India and Hong-Kong 
are the chief consumers. 

Japanese journals point out the imperative necessity of 
devising some means for bringing the camphor business in 
:!:;pan proper under the same monopoly as that of Formosa. 
Inis would put an end, so they assert, to the suicidal policy 
of underselling, which is at present proving so disastrous to 
the business both in Japan aud Formosa. The demand for 
camphor is a steady pne, and with the great activity dis¬ 
played in Europe and America in the making of celluloid 
ware, for which a large quantity of camphor is required, the 
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market is capable of considerable expansion. At present, 
with tbe supply of grown-up trees in Formosa almost 
inexhaustible, there is no ground for fear that demand 
cannot be met with supply, but nevertheless attention is 
already being turned to the Floridan method of manu¬ 
facturing camphor with the leaves of the trees, or even with 
the voung trees themselves. 

XXII.—EXPLOSIVES, .VI TCHES, Etc. 

Dynamitic and 1’owdf.r; Tax on-, in Mexico. 

U.S. Cons. Rep., No. 1687, July 1903. 

The following is the text of u decree relating to tbe 
manufacture of smokeless powder aud dynamite in Mexico. 

Art. 1. The Executive is empowered, in accordance with 
the contract entered into by the Department of Fomento 
with the C'ompafiia Nacional de Dinarada y Explosives, S.A., 
to establish an internal consumption tax on all kinds of 
dvnamite and industrial explosives imported from abroad 
or manufactured in the Republic, said tax to be payable 
when and as the Executive may determine. 

Art. 2. The basis for the creation of said interior con¬ 
sumption tax will be as follows: — 

I. Dynamite and industrial explosives, entered through 
the custom-houses of the Republic, will pay 210 dols. 
(91-50 dols. gold) per ton of 1,000 kilos. (2,204 lb.) gross 
weight. 

II. Exemption from said tnx may be allowed in the case 
of common gunpowder, black gunpowder for mines, and 
gunpowder for fireworks or for hunting purposes, in the 
composition of which the only ingredients used arc sulphur, 
carbon, and the nitrates of soda and potash, and uot nitro¬ 
glycerin, chlorate of potash, or other chemical explosive. 

III. The (Jonmailia Nacional Mexicaua de Dinamita y 
Kxplosivos, S.A., will pay the internal consumption tax on 
the products which it may manufacture, in the form and 
subject to the conditions provided by the contract which it 
made with the Department of Fomento on August 12,1901. 


patent litL 

N.B.—In these lists, [A.] means “Application for Patent,” and 
[C.8.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case ot Applica¬ 
tions for Patents, the dates of application, and (ii) in the oase of 
Complete Specifications Accepted, those of the Official Journals 
in whioh acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 14,578. Imray (National Manufacturing and Supply 
Co.) Mixing and agitating machines. June 30. 

„ 14,829. Loreau. Filtering medium. July 3. 

„ 15,108. Haas (Maas uud Haas). Drying apparatus. 

July 8. 

>, 15,278. Maon. Apparatus for drawing liquids 

from tanks or containers. July 10. 

[C.S.] 19,862 (1902). Fisher. Contrivance for the venti¬ 
lation of unhealthful mills, works, and factories. 
July 8. 

» 8907 (1903). White. Condensing apparatus. 

July 15. 

„ 10,431 (1903). Brookes (Bradley). Centrifugal 

mill or grinding apparatus. July 15. 
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[C.S.] 10,831 (1903). Knight. Manufacture of filtering 
mediums. July 8. 

„ 11,547 (1903). Johnson (Fulton). Means acted 

on by chunges of temperature for indicating such 
changes or for regulating temperatures or obtain¬ 
ing movements for other purposes. July 15. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 14,552. Boult (Kiineman). Furnaces.* June 30. 

„ 14,559. Korff. Illuminating bodies. June 30. 

„ 14,503. Ramsay. Coke ovens.* June 30. 

„ 14,844. Wilton. Treatment of gases produced in 

the destructive distillation of coal or other car¬ 
bonaceous material, for the purification thereof 
and the recovery of by-products. July 3. 

„ 14,893. Paul. Gas producers. July 4. 

„ 15,060. Imray (Burgemeister). Gas washers. 

July 7. 

„ 15,147. Johnson (Deutsche Continental Gas-ges. 

aud Bueb). Manufacture of gas. July 8. 

[C.S.] 7613 (1902). Daniels and Daniels. Gas producers, 
July 8. 

„ 12,461 (1902). Elworthy and Williamson. Manu¬ 

facture of gas, consisting cliiefiy of methane, 
for illuminating, &c. July 8. 

„ 14,893 (1902). Fielding. Gas producers. July 8. 

15,257 (1902). Hendunen. Treatment of peat. 
July 8. 

17,302 (1902). Thwaite. Method of utilising liquid 
fuel for generating heat for steam raising or 
furnace limiting. July 15. 

17,406 (1902). Blonde). Electrodes for arc lamps. 
July 15. 

18,619 (1902). Boult (Gie. Fabr. Compteur* et 
Materiel d’tlsines it Gaz). Apparatus for treat¬ 
ing gases with liquids, for purifying gases or other 
purposes. July 15. 

19,719 (1902). Bessoy. Manufacture of peat fuel, 
peat charcoal, and fibrous peat. July 15. 

20,839 (1902). Sehlickeysen. Manufacture of 
peat fuel. July 8. 

25,575 (1902). Key. Manufacture of coke and 
recovery of by-products. July 8. 

12,528 (1903). Millie. Treatment of peat imme¬ 
diately prior to compressing. July 8. 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 1 1,849. Schwab aud II. Greene and Sons, Ltd. 
See under VU. 

[C.S.] 18,728 (1902). MacAlpine and Alcohol Syndicate, 
Ltd. Refining mineral or petroleum oils. July 15. 

„ 12,5)8 (1903). Haddan (Kdson). Evaporating 

apparatus for separating naphtha or other readily 
volatile matter from oil or other liquid. July 15. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 14,676. Johnson (Badische Anilin und Soda 
Fal.rik). Manufacture of phenylglycin-o-car- 
boxylic acid nitrile and intermediate products 
relating thereto. July 1. 

„ 14,768. Ellis (Chom.Werkevorm. Sandoz). Manu¬ 

facture of azo dyestuffs and intermediate pro¬ 
ducts. July 2. 
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[C.S.J 19,311 (1902). Head Holliday and Sons, Dean 
and Turner. Manufacture of intermediate pro¬ 
ducts and colouring matters. July Id. 

„ 19,440 (1902). Johnson (Badische Amlin und Soda 

Fabrik). Manufacture of blue colouring matters 
containing sulphur. July 15. 

„ 19,551 (1902). Head, Holliday, aud Sons, Dean 

and Turner, Production of dyestuffs containing 
sulphur. July 15. 

„ 20,000 (1902). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of colouring matters 
suitable for dyeing wool. July 8. 

,, 20,375 (1902). Abel (Act.-(ies. filr. Anilinfubr.). 

Manufacture of poly-azo dyestuffs. July 15. 

„ 20,577 (1902). Imray (Meister, Lucius und llrun- 

ing). Manufacture of umidophcnol derivatives 
ami of azo dyestuffs therefrom. July 8. 


V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRE8. 

[A.] 14,472. Burdick and I’ervilhac. Colouring, decorat¬ 
ing, or printing textile and other fabrics, paper, i 
Ac. Juue 29. ! 

„ 11,483. Lilienfeld. Producing glossy silk-like 

effects in printing. June 29. 

„ 14,025. Livesey. Hollers for opening, scouring, or J 

stretching fabrics. July 1. 

„ 1 1,020. Livesey. Hawking machines for indigo dye 

vats. July 1. 

., 14,840. Imray (Peterhauser and Rechbcrg). Im¬ 

proving the fastness of indigo-dyed woollen 
goods to wear. July 1. 

„ 15,068. Perkin and Wliipp Pros, and Todd, Ltd. 

Treatment of raw cotton and flax, aud cotton and 
linen goods to reduce the inflammability thereof. 
July 7. 

„ 15,207. llussong. Apparatus employed in dyeing 

yarns. July 9. 

„ 15,358. Grime. Dyeing cotton cloth. July 11. 

[C.S.] 17,023 (1902). Bouuard. Warp sizing machines. 
July 8. 

„ 17,465 (1902). Lugo. Extracting foreign matters 

trom vegetable fibre. July 8. 

» 26,928 (1902). Holland (Bennett). Apparatus for 

printing and colouring relief or raised ornamenta- ; 
tions ou fabrics. July 8. 

„ 5324 (1903). Scliirp. Apparatus for treating i 

textile materials with liquids. July 8. 

VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 17,759 (1902). Kay and Kay Bros., Ltd. Staining j 
paper for ornamental or advertising purposes. 

, July 8. 

VII.—ACIDS, ALKALIS. SALTS, Etc. 

[A.] 14,013. Swinburne. Treatment of iron chloride. 
July 1. , 

„ 14,743. Johnson (Badische Anilin und Soda Fabrik), 

Manufacture of contact bodies and their use in 
the manufacture of sulphuric anhydride. July 2. 

n 14,849. Schwab and H. Greene and Sons, Ltd. 
Manufacture of ammonium sulphate from am¬ 
monia liquor. July 3. 

,, 15,212. Heibliog. See under XL 


[C.S.] 17,009 (1902). Johnson (Badische Anilin und 
Soda Fabrik). Manufacture of sodium oxide. 
July 8. 

„ 17,760 (1902). Ellison. Apparatus for concen¬ 

trating sulphuric acid. July 15. 

„ 18,947 (1902). Conroy, Shores, and United Alkali 

Co., Ltd. Manufacture of sodium hypochlorite. 
July 8. 

„ 20,915 (1902). Johnson. Badische Anilin und 

Soda Fabrik). Means for revivifying contact 
substances employed in the manufacture of 
sulphuric anhydride and sulphuric acid. July 15. 

„ 6933 (1903.) Descamps. Process for producing 

hydrosulphites of metals. July 15. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 14,448. Murphy. Bricks.* June 29. 

„ 14,522. Peddle. Fireproofing wood. June 30. 

„ 14,531. Alzugaray. Manufacture of fireclay ma¬ 

terial. June 30. 

„ 14,060. Curry. Manufacture of refactory bricks. 

July 1. 

„ 14,832. Armstrong. Kilns and other furnaces. 

July 3. 

[C.S.] 10,920 (1902). Lake (GeneralElectric Co.). Pro¬ 
cess of renovating foundry sand. July 8. 

„ 17,579 (1902. Mills (Seigle). Artificial building 

materials. July 8. 

., 24,094 (1902). Perry. Cement composition. 

July 8. 

„ 4870 (1903). Oates. Composition for forming 

joints for earthenware, fireclay, stoneware, and 
other glazed goods. July 8. 

„ 7850 (1903). Pratt. Brick kilns. July 8. 

12,256 (1903). Vaughan. Continuous kilns for 
burning bricks and other clay goods, also limes 
and cements. July 15. 

„ 12,584 (1903). Mack. Manufacture of a com¬ 

position from calcined gypsum. July 15. 

X.—METALLURGY. 

[A.] 14,398. Worscy anil Hoal. Extraction of gold 
from gold ores, June 29. 

„ 14,015. Alzugaray. Iron and steel making. 

July 1. 

,, 14,731. Willis (Shields). See under X I. 

„ 14,795. Arthur and Hodder. Crucible scrap and 

forge furnace. July 3. 

„ 14,910. Hermann. Process for gilding surfaces. 

July 4. 

„ 14,950. lierehd (Kucppers). Tinning and soldering 

flux. July 6. 

„ 14,951. Herenil (Kueppers). Solder. July 6. 

„ 15,032. Spencer. Manufacture of steel. July 7. 

„ 15,188. House aud Cohn. Method of hardening 

lump ot iron sand or concentrated podwer iron 
ore for transport and for reduction in furnaces. 
July 9. 

„ 15,420. Kaiser. See under XI. 

[C.S.] 15,272 (1902). Miller. Elimination of sulphur 
from sulphide ores. July 8. 

„ 17,617 (1902). Mennicke. Recovery of coppci 

from residual products. July 15. 

„ 20.49G (1902). Wirtz. Recovery of tin and zinc 

from tinned and galvanised scrap metal. July 1 ■ 
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[C.S.] 5902 (1903). Johnson (Chem. Fa hr. Griesheim- i 
Blektron). Treatment of chrome iron stone 
for separating the iron and obtaining the chromium 
compounds. July 15. 

„ 7897 (1903). Elspass. Pulverising mills for the 

treatment of ores, &c. July 8. 

„ 12,644 (1903). Spooner (Magnetic Ore Separating ; 

Co.). Separation of zinc blende from the ores i 
with which it is associated. July 15. 


XL— ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. j 

[A.] 14,541. Schauli and Loewunstcin. Galvanic dry 1 
cells. June 30. 

„ 14,654. Jone. Regenerative voltaic cells. July I. 1 

„ 14,655. Jone. Converting energy of fuel into 

electric energy. July 1. 

„ 14,656. Jone. Heating voltaic cells and restoring 

the battery products to the original state. Julyl. 

„ 14,731. Willis (Shields). Electrolytic separation of 

copper and nickel from mattes or ores. July 2. 

„ 14,963. Willis (Sjosted). Electric furnace. July 6. 

,, 15,037. Edison. Nickel plated articles or sheets. 

July 7. 

„ 15,212. Ileibling. Manufacture of soda and caustic I 

potash, chlorine, and hydrochloric acid by electro¬ 
lysis of aqueous solutions. July 9. 

„ 15,317. Collis, Collis, and Head, Apparatus for 

the electro-deposition of metals. July 10. 

„ 15,420. Kaiser. Electrolytic production of zinc. 

■ July 11.* 

[C.S.] 16,984 (1902). Gouiu. Electrodes for secondary 
batteries. July 8. 

„ 28,353 (1902). Wetter (Elektriz. Aet.-Ges. vorm. 

Scliuekert and Co.). Electrolysing processes and 
appliances. July 8. 

„ 4234 (1903). Piqueur. Electric batteries. July 8. 

„ 8389 (1903). R. Triib and Co. Accumulators. 

(Int. Appl., April 19, 1902.) July 8. 

| 

I 

XII.—FATS, FATTY OILS, WAXES, AND SOAP, j 

[A.] 14,461. Schilling and lvrcmer. Apparatus for the 
recovery of fats, &c.* June 29. 

14,518. Lewiak. Apparatus for bleaching and 
condensing vegetable oil.* June 30. 

„ 14,907. Muller. Treatment of cocoanut batter. ! 

July 4. t 

,, 14,937. Perrett. Oil extractor. July 6. 

» 15,071. Osmond. Soap or cleansing compositions. 

July 7. 

„ 15,236. Piffard. Manufacture of artificial wax. j 

July 10. 1 

[C.S.] 15,586 (1902). Pcrrelet. Process for saponifying 
fatty substances. July 15. 

„ 26,929 (1902). Traine. Process for preventing oil 

from becoming turbid or gelatinous when heated. 
July 8. 

,, 3978 (1903). Dreymann. Manufacture of soaps. 

July 8. 

>, 7519 (1903). Haddan (Edson). Rendering or 

reducing tanks for use in treating fish waste or 
other oil or grease yielding material. July 8. j 


LIST. 805 


XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES t 
INDIA-RUBBER, K*o. 

A. — Pigmenti, Paints. 

[A.] 14,385. Holle (Hirschfeld). Manufacture of paints 
and pigments. June 29, 

,, 14,860. Fletcher. Indelible ink pencil. July 4. 

„ 15,119. llrowu. Preparation for distempering pur- 

purposes. July 8. 

B.—Resins, Varnishes. 

[A.] 14,551. Terrisse. Treatment of gums and resins 
and preparation of varnishes. J une 30. 

„ 14,987. Illume. Manufacture of a varnish substi¬ 

tute from rosin oil. July 6. 


XIV.—TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 14,547. .Smith. Coating of leather.* June 30. 

[C.S.] 22,254 (1902). Kinkier. Extraction of albumen 
from substances. July 15. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 15,274. Whiteman (Synd. Exploitation Brevet 
Hlavuti). Extraction of the crystallisablc sugar 
contained in saccharine liquids obtained from 
beetroot or sugar enue.* July 10. 

XVII.—BREWING, WINES, SPIRITS, Ero. 

[A.] 14,755. Claimant. Process for ageing wines and 
spirits. July 2. 

[O.S.] 12,040 (1903). Japp. Manufacture of a thick 
mash of malt meal. July 15. 


XVIII.— FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[A.] 15,248. Ashworth. Production of foodstuffs. 
July 10. 

[C..S.] 12,867 (1903). Marks (1’faff). Preservation of 
eggs. July 15. 

B.—Sanitation ; Water Purification. 

[A.] 14,752. Thresh. Apparatus for treating liquids, 
especially etHuents fiom sewage works. July 2. 

„ 14,857. Firth and Walker. .Sterilising potable 

waters. July 4. 

„ 14,897. Rawlins anil Douglas. Separation or treat¬ 

ment of town refuse. J uly 4. 

„ 14,905. Jelfcock and Yardley. Treatment of 

clinkers from refuse destructors and like sub¬ 
stances. July 4. 

,, 15,425. Duyk. Process for sterilizing and purify¬ 

ing potable and residuary waters (Belgian Appl., 
July 11, 1902.* July 11. 

XIX.—PAPER, PASTEBOARD, Em. 

[C.8.] 12,674 (1903). Hawke. Blotting paper. July 15. 

„ 12,675 (1903). Hawke. Blotting papers and their 

manufacture. July 15. 
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XX.—FINE CHEMICALS; ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 14,480. Newton (Bayer). Production of the mono- 
formyl derivative of l-3-dimethyI-4-5-diamido- 
2 - 6 -dioxypyrimidine. June 2'J. 

14,758. Bouveault and Blanc. Manufacture of 
alcohols and their derivatives applicable for 
perfumes, and of primary alcohols generally. 
July 2. 

14,901. Newton (Bayer). Manufacture of new 
pharmaceutical compounds. July 6. 

15,401. Johnson (Kalle and Co.). Production of 
a new serum for curative purposes. July 11. 

[C.S.] 18,215 (1902). Lang. Oxidising processes and 
the manufacture of aldehydes, ketones, and 
quinones. July 15. 


OF CHEMICAL INDUSTRY. (July ai.wos. 

_ _ _ __-- = 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

fC.S.] 19,437 (1902). Edwards. 'Manufacture of flexible 
films, See., for photographic purposes. July 15. 

4901 (1903). Friusehe. Roll films. July 8. 


XXII.— EXPLOSIVES. MATCHES. Etc. 

[A.] 14,825, Lake (Dvnamit-A. O. vorm. A. Nobel and 
Co.). Explosives. July 3. 

„ 14,827. Johnson (Soc. Anon. Poudres ct Dyna¬ 

mites). Manufacture of explosives. July 3. 

15,208. Johnson (Chem. Fabr. Griesheim Elektron). 
Manufacture of matches. July 9. 
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COMMUNICATIONS. 

Author* of communication* read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Buie 48 of the Bye-laws the Society ha* the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 

Changes of airtrrrsfc. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Chamberlain, (i. E., l/o Chicago; 5109, Ilelmar Building, 
St. Louis, Mo., U.N.A. 

Cloud, T. C., l/o Wallaroo; 4, Lloyd’s Avenue, Fcnchurch 
Street. E C. 

Cranmer, ltidgeway; communications to 170,88th Street, 
Bay Ridge, Brooklyn, N.Y., U.S.A. 

Dobbic, Dr. J. J., Ho Bangor; Museum of Science and 
Art, Chambers Street, Edinburgh, Director. 

Elliott, Dr..1. E.; communications to c/oOrimwade, Ridley, 
and Co., 6, Trinity Square, E.C.; Journals as before. 

Fitzgibbon, T., l/o Hammersmith; 14a, Kenyon Street, 
Fulham, S.W. i 


Francksen, Dr. A.: Journals to 4808, Garden Street, 
Bridesburg, Philadelphia, Pa., U.S.A. 

Gamer, A, C. 0., l/o Tacoma; P.O. Box 70, Whatcom, 
Wash., U.S.A. 

Guenther, Felix,jun.,l/o Warner; c/o Crescent Portland 
Cement Co., Wampum, Pa., U.S.A. 

Hyman, L. W., l/o Port Chester; 342, South Pearl Street, 
Albany, N.Y., U.S.A. 

Irnhof, Dr. Paul, l/o Liverpool; 35, Frankfurterstrassc, 
Mulheim a'Khein, Germany. 

Mann, E. A., l/o Fremantle; Government Laboratory, 
Perth, Western Australia, Government Analyst. 

Miller, S. Berwick, l/o Cambridge, Mass.; Eastern Labor¬ 
atory, P.O. Box 257, Chester, 1‘a.. U.S.A. 

Nesbitt, Dr. Beattie, l/o Adelaide Street West; 71, 
Grosvenor Street, Toronto, Canada. 

North, II, A., l/o New York City; 649, Green Avenue, 
Brooklyn, N.Y., U.S A. 

Sharpley, Wm. P., l/o Birmingham; 11, Rue Forestifere, 
Avenue Louise, Brussels. 

Smith, E. Shrapnell, l/o Liverpool; Cecil Chambers East, 
Strand, Loudon, W.C. 

i Smith, It. Watson, l/o Glasgow; c/o New Transvaal 
Chemical Co., Ltd., Knights Dam (Half Weg), 

! Johannesburg, South Africa. 

Spurlin, O. I.., l/o Columbia S.C. ; c/o Georgia Cotton Oil 
Co., 919, Austell Building, Atlanta, Ga., U.S.A. 

Summers, 15. S., bo Monroe Street; 430, The Rookery, 
Chicago, 111., U.S.A. 

CHAR0E8 OF ADDRESS REQUIRED. 

Alden, F., l/o 311, Seventeenth Street, Milwaukee, Wis., 
U.S.A. 

Torrev, C. A., jun., l/o 17, Park Vale, Brookline, Mass., 
U.S.A. 


Journal anir patent literature* 


. 'Class. Page. 

I.—General Plant, Apparatus, and Machinery 898 

II.—Fuel, Gas, and Light. 699 

' Ill.—Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxos . 901 

IV.—Colouring Matters and Dyestuffs. 901 

V,—Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles, Yarns, and Fibres 903 

VI. —Colouring Wood, Paper, Leather, &o. 906 

VII. —Acids, Alkalis, and Salts, and Non- 

Metallic Elements . 906 

VIII.—Glass, Pottery, and Enamels. 909 

IX.—Building Materials, Clays, Mortars, and 

Cements. 909 

X.—Metallurgy . 910 

XI.—Electro-Chemistry and Electro-Metallurgy 915 

XII.—Fatty Oils, Fats, Waxes, and Soap. 917 


Class. ’ Page. 

XIII. —Pigments and Paints; Resins, Varnishes, 

&c.; India-Rubber, &c.. 918 

XIV. —Tanning; Leather; Glue, Size, Bone, and 

Horn; Ivory and Substitutes . 919 

XV. —Manures, &c. 919 

! XVI.—Sugar, Starch, Gum, &o. 920 

XVII.—Brewing, Wines, Spirits, &c. 920 

XVIII.—Foods; Sanitation; Water Purification; 

j and Disinfectants ... 922 

i XIX.—Paper, Pasteboard, Cellulose, Celluloid, Ac. 922 

■ XX,—Fine Chemicals, Alkaloids, Essences, and 

Extracts . 923 

XXI, —Photographic Materials and Processes. 923 

XXII. —Explosives, Matches, &c.. 924 

XXIII.—Analytical Chemistry. 924 

XXIV.—Scientific and Technical Notes. 928 


PiiEHT SrxciriCATioss may be obtained by post by remitting as followa 

Bneluh.—sd. each, to the Comptroller of the Patent Office, C. N. Dalton, Esq, Southampton Buildinga, Chancery Lane, London, W.C. 
United States— M. each, to the Secretary of the Society. 

French.—I lr. 2S e, each, to Belln et Cie, Be, Rue dea Francs-Bourgeois, Paris (S a ). 


I-PLAKT, APPARATUS AND MACHINERY. 

^English Patkkts. 

If eat; Apparatus for Transmitting - ,from one Fluid 

to another Fluid, tuch as Evaporators, Water Heaters, 
• Condensers, and the like. J. Andrews, Cathcart, N.B. 
Eng. Pat. 15,036, July 7, 1902. 


The invention consists mainly in the application of an 
injector or injectors for circulating water or other beatiug 
fluid through the circuit of a heat-transferring apparatus, 
so that a more rapid circulation of the fluid is' effected, 
and consequently a greater amount of heat is transferred 
per unit of surface in a given time. Various arrangement* 
of apparatus are described and claimed.—R. A. 























4WMM903J NOTICES, &C.; JOURNAL AND PATENT LITERATURE,—Ck I. & II. ,8W 


Boiler Mill for Crushing and Grinding Cement Clinker, 

' Ore, and the like. P. W. Tolhurat and H. Skinner, 
NorthBeet, Kent. Bog. Pat. 15,881, July 1C, 1902. 

In order to prevent the material from being nipped or 
Wedged between the rolls so as to stop their rotation, a 
hard shield plate is mounted between the upper halves of 
the'rolls, so that it extends downwards between them to 
within a short distance of the nip, and is bold close to one 
of the rolls, tho material being fed between the plate and 
the other roll. —It. A. , 

Vacuum Drying Apparatus [Cocou Beans, Granular 
Materials, $•<■.] J. McNeil and C. McNeil, (iovun, N.li. 
Kng. Pat. 17,566, Aug. 11, 1902. 

Tun apparatus comprises a horizontal drum having hollow 
end journals or trunnions rotating in fixed bearings, one of 
the trunnions opening into the interior of the drum and 
being connected to a vacuum-producing apparatus. The 
drum is encircled by a steam jacket connected to a drain 
outlet, and blades, paddles, or their equivalents are arranged 
within the drum for the purpose of agitating the material. 
Instead of, or in addition to, the steam jacket, an internal 
helical steam coil, or a range of straight piping, may be 
employed.—R.A. 

Distilling Apparatus. N. HogoiHvlensky and M. Krou- 
povess, St. Petersburg. Eng. Pat. 8602, April 15, 1903. 

In distilling apparatus of the kind in which trays and 
liquid seals are employed for the ascending vapours, the 
trays and caps for forming the liquid seals are arranged so 
that the caps are immersed at all places to a uniform depth 
in the liquid flowing over the trays, with the object of 
ensuring a uniform rising of the vapours through the 
liquids at all points of the trays. The trays and caps 
may be inclined in the direction of the flow of the liquid, 
and the trays may be arranged in the form of a zigzag 
channel, the spaces between the sections of which are 
covered by siogie caps, or in the form of a spiral channel 
covered by a single spiral channel or cap.—R. A. 

Cement Composition [ for Blow Holes in Castings, $-<\] ; 
Hew or Improved. \V. Perry, Ausonia, Conn. Eug. Pat. 
24,094, Nov. 4, 1902. 

Tit n composition, which is to be used chiefly for stopping 
up blow-holes and cracks in castings, as well as for making 
joints, consists substantially of 50 to 90 parts of powdered 
iron, 8 to 85 parts of plaster of Paris, 2 to 15 parts of 
dextrin or gum arabjc, 5 to 25 parts of ground glass, and 
| to 5 parts of a sodium or potassium salt. The two latter 
ingredients may be altogether omitted for certain purposes, 
a specially good eement having the composition: Charcoal 
iron, 75 parts; quick-setting plaster of Paris, 19 parts ; 
strong dextrin, 6 parts. The charcdal iron preferably used 
contains 0-25 per cent, of silicon, 0-05 per cent, of sulphur, 
O - 30 per cent, of phosphorus, 0 - 40 per cent, of manganese, 
3'00 per cent, of carbon, and 96 per cent, of iron; but 
other qualities of hard iron, light gray in colour, may also 
be used.—A.. G. L. 

Centrifugal Separators [Oi/, <$'c.]. H. H. Lake, London. 
From T. 8. Patterson, New York. Eng. Pat. 9570, 
April 28, 1903. 

See U.S. Pat. 731,215; this Journal, 1903, 859.—R. A. 
United States Patents. 

Composition of Matter used far Protecting the Walls of 
Retorts, fcc. T. J. Carlton, Iola, Bans. U.S. Pat. 
732,707, July 7, 1903. 

TThb composition is made of plumbago, 85 lb.; burnt 
powder of fireclay, 10 lb. j saltpetre, 1 lb.; and “ cobalt,” 
25 o*.; with 15 galls. of water. —E. 8. 

Liquids from Solids ; Apparatus for Separating -. 

H. Duncan and B. B. Sherriff, both of Glasgow. U.S. 
Pat. 782,720, July 7, 1903. 

Sra Eng. Pat. 96,667 of 1901; this Journal, 1909, 458. 

■ ■ —sT. r. b. 


Extracting Apparatus. E. Heimann, Brunswick. 

U.S. Pat, 733,200, July 7, 1902. 

See Fr. Pat. 324,202 of 1902 ; this Journal, 1903, 618. 

—T. F. B. 

Fbenoh Patents. 

Float; Regulating ■ far Milk of J.inn or other Liquids. 

G. Bloriot. Fr. Pat. 327,252, I)e3. 11, 1902. 

The liquid enters a hermetically sealed vessel through an 
inlet pipe, furnished with acock. Through a stufllng-box 
at tho top of the vessel passes an air pipe. A float carry¬ 
ing a valve-seat is lifted by the incoming liquid, and at a 
certain level closes the air outlet. The liquid continues to 
rise, compressing tho air enclosed in the vessel, till its 
pressure equals the pressure of the incoming liquid. Tho 
cock admitting the liquid is then shn', and the definite 
quantity of liquid contained in the vessel lot out by a draw¬ 
off cock. The pressure of the imprisoned if first forces 
out the liquid, the float falls, opens the air iulet, and allows 
the liquid to flow out freely. When the vessel is empty, the 
draw-off cock is closed and fresh liquid admitted. The 
quantity of liquid contained by the vessel is regulated by 
sliding the air pipe up or down in its stutBng-box, ana 
fixing it in place by a screw.—L. F. G. 

Combustible Liquids ; Storage Vessels far -. F. Spiller, 

R. Steffck, aud Mrs. M. Uetschun. Fr. Pat. 327,613, 
Dec. 23, 1902. 

The vessel containing the combustible liquid is surrounded 
by a second vessel, tho sp ice between them being filled 
with some inert gas, as nitrogen, under pressure. The 
draw-off cock of the vessel is provided with a back-pres¬ 
sure valve to prevent a flame or spark reaching the contents 
of the vessel.—L. F. G. 

Liquids I Continuous Apparatus for the Concentration of 

-, and for Single and Multiple Distillations, 

A. Waebe and E. Locogo. Second addition, dated Deo. 
24, 1902, to Fr. Pat. 283,753 of Dee. 10, 1898. 

The liquid is heated in an open vessel over a fire; into it 
dip two vertical tubes connected to a separator, the latter 
being in communication with a condenser. The first vertical 
tube carries an air valve at its lower end, and is of conical 
shape, expanding in cross-section the higher it rtses from 
the liquid. The other tube is merely a return pipe, dipping 
either into a small auxiliary vessel which can overflow into 
the first vessel, or directly into that vessel. When the opeo 
vessel is heated, and a vacuum produced in tho condenser, 
the hot liquid rises in both tubes. In the conical tube rapid 
evaporation takes places, and liquid and vapour, an! aoy 
solids separating out, are carried over into the separator. 
From here the solids and any liquid return to the vessel by 
tho second tube, while the vapour passes on to the con¬ 
denser. Air can be admitted through the air valve to 
facilitate the evaporation. Two or more of these concen ¬ 
trators caa be arranged in series, the vapour escaping from 
one serving to heat the liquid in the other.—L. F. G. 


IL—FUEL. GAS. AND LIGHT. 

Lignite and Coal; Method of Distinguishing between — — 

E. Donath and H. Ditz. XXIII., page 927. 

Gates i Fractional Combustion of -, bg Means of 

Palladium-Asbestos [Determination of Hydrogen in 
Presence of Methane], O. Brnnck. XXIIL, page 925. 

Calcium Carbide ; Valuation of Commercial 
V. Recchi. XXIII., page 925. 

. English Patents. 

Coke Ovens i Issptt. in - . II. Poetter, Dortmund. ■ 

Eng. Pat. 16,807, July 29, 1902. 

The heating gas is conducted through two mains lying alow' 
both sides or crowns of the groups of ovens, through 
nozzle pipes into bottom ports, which are beneath .u» 
coking chambers. Divisions in these potto direct the ga* 



«<*) jobbnal or tffls soGarrr or oteemical intkfstbt. omkw* 


and force it to paw alternately to the hack and front, and 
Anally under the side walla, where it is mixed with air, 
which may be preheated, burnt, and passed through vertical 
heating flues in the walls, and thence to the uptake. 

—L. F. G. 

Coke i Manufacture of -, Conetraction of Coke Ovens, 

and Recovery of By-Products. J. T. Key, Fencehouses, 
Durham. Eng. Pat. 25,575, Nov. 21, 1902. 

A false bottom of serrated firebrick blocks is laid on the 
floor of the coke oven, so as to form channels for the outlet 
of the gases and by-products. Beneath this are placed 
pipes connected to an exhauster or chimney, and so 
arranged that the gases from all parts of the oven pass 
downwards throughl the coal. In forming the false bottom, 
a solid portion is placed all round the inside of the wall 
of the oven, extending to 12 ins. inside. It serves to keep 
the downward draught through the centre of the coal. Air 
from a channel flue placed around the outside of the oven 
wall is admitted through apertures in the wall placed at a 
suitable height above the bottom of the oven; by this 
means an equal mixture and supply of air is assured. A 
footway cast iron pipe is placed on the front of the oven, 
the back pipe extending into the centre of the oven, and 
the right hand branch serving to lead away the hot gases. 
The other two branches are for cleaning out purposes. 

When the coal is sufficiently carbonised, air under pres¬ 
sure is forced into the oven through the pipe leading away 
the gases, freeing the coke from sulphur and deleterious 
gase;, and escaping through an opening in the top of the 
oven. When all the coke has been drawn out, air under 
pressure is blown in to clean out the flues and the false 
bottom.—L. F. G. 

Fuel) Method of Distributing Water on an Incandescent 
Bed of -, tn Minute Particles. A. G. Ingalls, Mon¬ 

treal, Canada. Eng. Pat. 19,Gil, Sept. 8, 1902. 

See Fr. Pat. 325,671 of 1902 j this Journal, 1903, 736. 

—T. F. B. 

Oat Producers ; Impts. in -. J. S. and F. L. Daniels, I 

Stroud. Eng. Pat. 7613, March 29, 1902. 

The tarry vapours distilling from the top of the bituminous 
fuel are led down a side passage to a hollow perforated 
conduit at the grate of the producer, whence they pass up 
along with steam through the incandescent fuel. The grate 
consists of the hollow conduit, provided on its exterior with 
fixed bars, and of inclined pivoted fire-bars alternating 
with the fixed bars and adapted to be rocked to loosen 
the clinker.—H. B. 

, Cos Producers! Impts. in - . J. Fielding, Gloucester. 

Eng. Pat. 14,893, July 4, 1902. 

The hopper of the producer is open, so as to allow the free 
introduction at all times of the fuel and of pokers. To 
prevent the escape of gas and vapours from the hopper, an 
annular space is provided round the lower end of the same 
and is iu connection with a pipe into which the gas and 
vapours are drawn by means of a fan or steam jet. Simul¬ 
taneously some air is drawn in through the hopper. The 
gaseous mixture is led down a pipe into the body of fuel. 
The usual air supply is also delivered beneath the fuel. 

-H. B. 

(las, consisting chiefly of Methane or Marsh Gas; Manu¬ 
facture of -, for Illuminating, Heating, and Power 

Purposes, and Apparatus therefor. H. S. Elworthy and 
Ei H. Williamson, London. Eng. Pat. 12,461, May 31, 
1902. 

Waxes gas, obtained by any of the usual methods, is 
mixed with hydrogen in sufficient quantity to convert the 
carbon, present as carbon monoxide and carbon dioyide 
into methane, and yy conyert the oxygen into water, and 
the gaseous mixture is passed over metallic nickel at a 
suitable tempeiature, whereupon the following reactions 
occur: (1) CO + 3H. “ CH, + HjO (2) COj + 4fl| ■ 
CBa 4- 2HjO. The nickel act* as a catalytic agent. The 
rea'Ctibhs may he effected 1 in twozteges, a temperature Of 


950° C. hieing suitable for attacking the carbon monoxide; 
and 850° C. for the dioxide. 

The 26 claims relate to modifications in the process, to 
the production of the hydrogen required from metallic iron 
and steam, to the production of metallic nickel in suitable: 
form, and various forms and combinations of plant. 

—H.B. 

Gas I Illuminating - [Air Gas]. W. H. Gaze, Shop- 

parton, Australia. Eng. Pat. 2283, Jan. 30, 1903. 

• 

This is a variety of air-gas in which the air is carburetter 
with a mixture of 3 parts of benzene, 8 parts of gasoline, 
and 1 of methylated ether; or with 3 parts of benzene, 
5 parts of gasoline (light petroleum spirit), l part of ether, 
and 1 part of naphthenes. The latter are said to be specially 
economical in some conditions.—F. H. L. 

Gases j Apparatus for Removing Impurities from _ 

W. J. Crossley and T. ltigby, Manchester. Eng. Pat. 
14,167, June 23, 1902. 

The gas from a producer, blast furnace, or the like, i» 
cleansed by causing it to ascend through one or more 
vertical towers, which are partially filled with coke or other 
solid filtering material, and “ containing a horizontal per¬ 
forated plate or plates, through which the gases are passed, 
and are caused to bubble through a layer or layers of flowing 
water, carried by the perforated plate or plates.” The- 
water may afterwards be run to waste, cooled, and used 
afresh, or treated for the recovery of the impurities collected 

—F. II. L. 

Gas; Treatment of -, for Obtaining Cyanogen Com¬ 

pounds therefrom. C. C. Carpenter and J. M. Somerville, 
both of London. Eng. Pat. 8166, April 8, 1903. 

Cyanogen compounds are removed from gas, in the form 
of magnesium thiocyanate (sulphocyanide), by passing the 
gas through a solution “ approximating the composition of 
a sulphide of magnesium,” contained in a scrubber. 

This solution is prepared by passing sulphuretted 
hydrogen, or gases containing it, through a suspension, 
in water, of 9 parts of magnesia and 1 part of sulphur 

—T. F. B. 

United States Patents. 

Coke ! Process of Removing Silica from -. C. M. Hall, 

Niagara Falls. U.S. Pat. 733,389, July 14, 1903. 

The coke is heuted with a metallic fluoride, such as that of 
sodium, with or without a suitable binding material, until 
the silicon has been driven off as silicon fluoride.—F. II. L. 

Gas-Purifier. E. F. Lloyd, Detroit, Mich. 

U.S. Pat. 732,756, July 7, 1903. 

A combination of two gas purifiers arranged side by side 
with an intermediate space and a system of pipes and valves, 
so arranged that the vessels can be worked in the manner 
desired.—F. H. L. 

Ammonia; Obtaining ——-, from Ammonia-containing 
Gases [Fuel Gases]. H. H. Dow. U.S. Pat. 733,465, 
July 14, 1903. VII., page 90S. 

Fbench Patents. 

Coke Ovens. Soc. Franz Brnnck. Fr. Pat. 327,482, 

Dec. 18, 1902. 

See Eng. Pat. 28,363 of 1902; this Journal, 1903. 356. 

—T. F. B. 

Peat; Apparatus for the Carbonisation of - . . F. 

Marcotty and A. Karlson. Fr. Pat. 827,591, Sept. IS, 
1902. v 

A hideauhc press is arranged inside a furnace, and the 
peat is submitted to a pressure of 300 atmospheres during 
tae process of carbonisation, which takes place at a high 
temperature. Full details are given of the means employed 
for recharging the press with peat, and of the earners used 

produo"—£ F^ G** 6 * B * ein 7' D * the finished 
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Alcohol i Meanefor Rendering ( Burning) -, luminous 

without the U*e of Incandescent Mantlet. A. Kuah. 
Fr. Fat. 827,292, Deo. 18, 1902. 

Fattt acids, such as oleic acid, or their ammonium salts, 
*re dissolved in the alcohol. The ammonium salts also 
.colour the flame.—L. F. G. 

f Incandescent Lighting ] Burner, Buiiten - for Gat 

under Pressure with a Distributor placed inside the 
Burner Tube. E. Steilberg. Fr. Pat. 327,423, Deo. 17, 
1902. 

Insidb the tube of a Bunsen burner is fixed a hollow 
metallic cone, with its apex downwards. The stream of 
air and gas flowing round this cone, produces a diminution 
of pressure where the space between the distributor Hnd the 
burner tube becomes conitricted, setting up eddies and 
producing an intimate mixture of gas and air. This 
mixture, when used to heat an incandescent mantle, gives 
an intensity of illumination of more than 1,500 Hefner 
candles.—I,. F. G. 

Ill-DESTBUCTIYE DISTILLATION. 
TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 


French 1’atent. 


Naphtha and the Products of its Distillation; Process for 

Deodorising --. E. Lenders. Fr. Fat. 327,630, Dec. 28, 

1902. 


See Eng. Pat. 28,516 of 1902 ; this Journal, 1903, 547. 

6 —T. F. B. 


IV.—COLOURING MATTERS AND 
DYESTUFFS. 

Indigo; Theory of the Reduction of -. A. Bins. 

Zeits. f. Elektrochem., 1903,9, [30], 599—GOO. 

On adding sodium hydroxide solution to a solution of 
indigc carmine (sodium salt of indigo-disulphonic acid) 
the solution turns green, and finally yellow. If alcohol be 
then added, a dark green precipitate is obtained, which 
-contains 2 mole, of sodium hjdroxide to one of indigo 
carmine. The author considers that indigo itself probably 
forms an analogous addition-product in the dye vat. He 
thinks that this assumption is supported by the facts that 
the substance— 

AO 1 

CW/ )C = 

\ 0 / J 


alcoholic solntion is intensely yellow, It does nntdys textile 
fibres, doubtless owing to the fact that it contains no salt- 
forming groups. It readily unites with nasoent hydrogen, 
and, under the influence of alkalis and acids, with water, 
forming p-oxytriphenylmethane and p-oxytriphenyloarblnol 
respectively.—E. F. 

Anthraquinone i Condensation of -, with Phenols. 

W. Scharwin and Kusnezof. Her. 1903, 38, [10], 

1 2020—2025. 

Both phenol and resorcinol esn be condensed with anthra¬ 
quinone according to tho equations—• 

C lt H»0 3 + 2CI„H s .OH - C M H| 0 O(OH) a + H..0 
C„li,0. + 2(' 6 H,(01I) a - C M H u O.(OH) a + 3H,<> 

Phenolanthraquinone is analogous to phenolphthaleiu, but 
its solution in aqueous alkalis is colourless. 

Besorcinol-anthraquinonc is analogous to fluorescein. 
Its solutions show a greenish fluorescence. With bromine 
it forms a product which is not of uniform composition. 
Alcohol extracts from this a portion containing less than 
4 atoms of bromine, the dilute alcoholic solution of whioh 
is pink, with green fluorescence, aqueous solutions of its 
salts being red without fluorescence, ltesorcinol-anthra- 
quinone und tiie brominution product hero described are 
very weak dyestuffs. The latter dyes animal fibres dull 
pink shades, and unites with basic mordants, forming a red 
alumina lake and a violet-red chrome lake.—E. F. 

3.4- Dihydroxy - 0 - mcthylchromone. M. Bluraberg and 
St. v. Kostanecki. Bcr„ 1903, 36, [10], 2191—2193. 

3.4- Dihydroxy-/3-mktiiyechromone can be obtained by 
the methylation of gailacetophenone-trimethyl ether with 
dimethyl sulphate and alkali. It is an oil which distils at 
174° O. under a pressure of 19 mm. 

When sodium (0-7 grm.) is added to a solution of 
2 grms. of gailacetophenone-trimethyl ether in 7 grms. of 
ethyl acetate, a yellow solid is formed. When this is 
poured into dilute acetic acid an oil is obtained whioh 
solidifies on standing. The substance produced, is 2.3.4- 
trimethoxybenzoylacelone— 

OCH, 

CII,0 /\ — OCH, 

1^1 —CO.CIfj.CO.CHj 

it crystallises from dilute alcohol in white leaflets, and 
melts at 65° C.; its alcoholic solution gives a red colora 
tion with ferric chloride. When boiled with concentrated 
bydriodic acid a second ring is formed— » 


is soluble in alkali, and that indigo-dicarbonic acid forms 
a tetra-sodium salt. From this point of view, the redaction 
of indigo to indigo-white means deoxidation, and not an 
addition of hydrogen, and it takes place aocotding to the 
«quation— 

Ci 5 H l() -N' 3 0 5 -2Na0H + Zn - C| 6 Hi 0 Na a N._,O 5 + ZnO + H s O 

This hypothesis agrees with the fact that indigo cannot be 
reduced electrolytTcally except with a zinc anode in presence 
of alkali, or when zinc is deposited on the cathode under 
tho same conditions.—E. F. 

Oxytriphenylmethane Dyestuffs [Triphenylmethane Dye- 

The Chromogen of -, Diphenylguinomethane. 

A. Bistrzycki and C. Herbst. Ber., 1903, 38, [10], 
2383—2339. 

7’.7-BiPHBNYLQCifiOMETHANE (C 0 H 6 ) S :C:C s H,:0 is ob¬ 
tained by heating p-methoxytriphenyichloromethane (from 
p-methoxytriphenylcarbinol and hydrochloric acid) to from 
180*—200° C., according to tho equation— 

•CH,O.G(H 4 .CCli(C! e H 6 ), - CH a Cl + 0 : C 8 H 4 :C:(C,H 5 ) s . 

It may be looked upon as the ehromogen of aorin, whioh 
M its p-p-uilhydroxy derivative. Though its aqueous- 


OCH, 


ci..o /y 

\/\/ 

CO 


0 

\ 


c.cw, 

CH 


and further action of the reducing agent causes a removal 
of the methoxy groups, so that SA-dihydroxy-P-methyl - 
chromonc— 

OH O 


HO 


/\/\ 

I I II 
\/\/ 


C.(‘H a 

CH 


CO 


is formed. It crystallises from hot water in long needles 
containing |H 3 0, which is lost at 100° C. ; the anhydrous 
compound melts at 243° C. It is soluble in sodium 
hydroxide solution with a yellow colour; its alcoholic 
solution gives a green coloration with ferric chloride, and it 
dissolves in concentrated sulphnrio acid with a greenish- 
yellow colour. Its diacetyl derivative melts fit 180® C. On 
methylation, it gives a dimethoxy compound which crysta- 
lises with 1 mol. of water and melts at 102° C.—J. Mop. 
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Brasilia; A Transformation Preduct of the Mother- 

substance of -. St. ▼. KoftMccki and L. Lloyd. 

Ber., 1903,36, [10], 2193—8199. 

Whin the oxidation product of hrasilinttimetbyl ether is 
warmed with concentrated bydriodic acid, a crystalline 
substance is formed. In order to stop the reduction, the 
mixture is poured into a solution of sodium bisulphite 
and the solid is then recrystallised from dilute alcohcl. 
The substance, which is ietrnhydroxybrasane (8.6'. 7' [1' 
or i'~\-tetrahydroxyphenylenenaphthylene aside )— 


HO f 

\/ 


\/°W\ 0H 

OH 


\/\/ 


(OH in either position is marked x), is difficult to 
prepare quite pure; but on ucetylation it giveH the tetra- 
acetyl derivative, which can be easily isolated. It melts at 
208°—209° C.; in sulphuric acid it gives an orange-coloured 
solution, which exhibits a green fluorescence. Tetrn- 
hydroxybrasane gives tetramethoxybrasane on inethylation ; 
it forms white needles which melt at 158° C. By careful 
reduction of tetrahydroxybrasano with bydriodic acid, 
trihydroxy bra sane (3 . 6' . 7' - trihydroxyphenyienenaph- 
thylene oxide) is formed. It crystallises from benzene in 
white leaflets, which melt at 244 5 —246° O. By reduction 
of the trihydroxy compound with zinc dust, brasane (j8, 0- 
phenyloneuaphthylene oxide)— 


/\/°\/\/\ 

I I III 

c 

jl 


II III 

\/ \/\/ 

IIO.O 



is formed. It is also obtained from the tetrahydroxy 
derivative, but the yield is not so good. It crystallises 
from alcohol in plates which melt at 202° 0. Its alcoholic 
solution shows a greenish-blue fluorescence. In cold 
sulphuric acid it gives a colourless solution which becomes 
blue and then reddish on warming. 

Other possible formula) for brasane are discussed, and it 
is shown that the one here given is the most probable one. 

—J. UcC. 

Brasilia i Coloured Transformation Products of --. 

St. v. Kostanecki and L. Lloyd. Ber., 1903, 36, [10], 
2199-2201. 

WnEN 3.6'.7'. 1' (or 4') tetra-acetoxybrasane (see preceding 
abstract) is oxidised in acetic acid solution with chromic 
acid, yellow needles of S.fi' .I'-triaceloxybrasanequinone — 


ch 3 .co.o— / S y' 
\/ 



— o.co.eih, 

— O.CO.CH 3 


are formed. It melts at 281° C., and dissolves in sulphuric 
acid to a green solution. When treated with zinc dust, 
acetic anhydride, and sodium acetate, it first takes up two 
atoms of hydrogen, then gives 3. V A' .9' .I'-penta-acetoxy- 
brasane, which crystallises from acetic acid in needles 
which melt at 268° C. 

When I'(or 4') - hydroxy-8.6 .7'- trimethoxybrassne 
(see preceding abstract) is oxidised with chromic acid, 
3.6'. V-trimetaoxybrasaneqvinone (C, 9 I1 14 0j) is formed. By 
simultaneous reduction and acetylation it is converted into 
9.6'.T-trimethoxy - l' .4' - diacetoxybrasane, which forms 
white needles, and melts at 254°—255° C. 

It can be hydrolysed easily, but the product very readily 
oxidises to the quinone. Dimethyl sulphate ucts on the 
hydrolysed product to give 8.1'.4'.7' pentamethoxy. 
brasane, which crystallises from a mixture of acetic acid 
and alcohol in white prisms, and melts at 167° C. — J. MeC. 

Hscmatoxylin ; NajMlhalene from Transformation Pro- 
■ ducts of ——St. v. Kostanecki and A. Host. Ber., 

1903, 36, [10], 2209—2206. 

Thtkaxsthxi.u 2 ematoxti.in can be obtained by dissolving 
60 arms, of hsmatoxvlin in a little Lot alcohol and adding 


quickly 120 grins, of dimetbyrl sulphate and 90 grms. of 
40 per cent, eodium hydroxide solution. The mixture, 
when cold, is poured into water and filtered. On standing 
for 12 hours, the tetramethylbsomatoxylin separates. It 
crystallises from dilute alcohol iu white prisms which melt 
at 149° C. When oxidised with chromic acid, it give* 
3.4.2'. Z'-tclramethoxyrvfindandiol—- 


I 0 

CH 3 0 /\/\ „ 

| I il 

\/\/ C\/\ 

HO.O 1 1 


HO.CH 


\/ 


OClf 3 


which is identical with the substance described by Gilbody 
and Perkin (this Journal, 1899, 133) as tetramethyl- 
hmmatoxylone. When this -diol is boiled with acetic 
anhydride and sodium acetate an acetyl derivative is 
obtained which on saponification gives 3.4.2'.3'-fetr«- 
methoxyrufndenol — 


CH,.0 


CII 3 0 


\/\/ 


CII 

c. 


OOH, 


OCIL 


When the -diol is suspended in a little alcohol, their 
dissolved in concentrated sulphuric acid, and precipitated 
by water, a compound is obtained which has the same com¬ 
position as the -enol, but different properties. It has been 
recognised as 1' (or i')-hydroxy-9 A.6'.1'-telramethoxyr 
brasane — 

CIJ 3 0 

I ,o x 

/\/ \/\/\ non 

II III o( C : ‘ 

x 


CILO 


(with Oil in either position marked x ). It crystallises 
from benzene in leaflets which melt at 218° C., and 
dissolve in concentrated sulphuric acid with a red eolour- 
Its acetyl derivative melts at 196° C. On methyla'.ion, it 
gives pentamethoxybrasane, which melts at 174° C., and 
dissolves in concentrated sulphuric acid with a red colour. 

When the hydroxytetramethoxybrasane is oxidised in 
acetic acid solution with chromic acid, red, needle-shaped 
crystals of 3.4.6' .I'-telramethoxybrasanequinone 


CH.,0 


0 


ch 3 o 


\/ 


o 

, . <>CH, 

S A/ oc "‘ 

o 


are formed. It melts at 284° C., und dissolves in concen¬ 
trated sulphuric acid with an olive green colour. By. 
reduction and simultaneous acetylation it gives 3.4.6'.7'- 
letramelhoxy-Y A'-diacetoxybrasane, which crystallises in 
small, white needles, and melts at 234° C. 

The hydroxytetramethoxybrasane and the brasane- 
quinone, when distilled with zinc dust, give Daphthalene. 

—J. MeC. 

Brasilin and Haematoxylin. J. Herzig and 3. Poliak. 

Ber., 1908, 36, [10], *819— 2822 . 

Bx the action of alkali on dinitrotctramethylhaematoxylone 
a product is obtained which is partially soluble in alkali 
'Die insoluble part is a mixture ox 6-niftohomoxenttrdl and 
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4.5.4'. 5 -tetrametboxj- 2 . 2 '*dinitrodibenzyl. The portion 
soluble in alkali, is 2-earboxy-5.6-dimethoxy-phenylgly eollic 
acid. 

The dinitro- as well as the mononitro- derivatives dissolve 
in dilute alkali with a reddish-violet colour. Iu the case of 
the dinitro- compound, the colour disappears on dilution 
with much water and returns on the addition of more alkali. 
The original substance is precipitated either from the 
coloured or colourless solution on addition of ncid. On 
warming the solution in dilute alkali, the colour changes to 
yellowish-brown, and the decomposition in this case docs not 
give rise to auy substance insoluble in alkali. It has been 
proved that p-methoxysuiicylic acid is one of the products 
of the decomposition. 

Nitrotrimethylbrasilone gives an oxime, CigH^NjOj, with 
liydroxylaminc. The oxime forms yellowish crystals which 
melt at 159°—162° C. It is soluble in dilute alkali solution, 
and on treatment with hydrochloric acid in alcoholic 
solution the original substance is regenerated.—J. McC. 

Digestion; Influence of some Coal - Tar Dyestuffs on -. 

A. J. Wmogradow. XVIII. A., page 92*'. 

Hydrocarbons ; Synthesis of -. A. Werner and 

F. Zilkens. XXIV., page 929. 


English Patents. 

Dialkyl-anthrachrysone Ethers, their Nilro - and Amido- 

sulphonic Acids ; Process for the Manufacture of -. 

O. lmray, London. From Farbwerke vorm. Mcister, 
Lucias und Pruning, Ilocchst-a/Main. Eng. Pat. 19,894, 
Sept. 11, 1902. 

Suit Fr. Pat. 224,319 of 1902 ; this Journal, 1303, 549. 

—T. F. B. 

Amidnphenol Derivatives and Azo-Dyestuffs therefrom; 

Manufacture of -. O. lmray, London. From 

Meister, Lucius und Briiniug, Hochst-a/Maiii, Germany. 
Eng. Pat. 20,577, Sept. 20, 1902. 

AMiNOetiENOi.iiKNzyLETiiKiis are formed liy the redaction 
of nitrophenolbeuzylethers (from nitrophenols and benzyl 
chloride or chlorobenzylchloride), with iron filings and salt 
solution. These compounds, when diazotised and coupled 
with 0-naphthol on the fibre, yield red azo dyestuffs dis¬ 
tinguished for shade and fastness. These dyestuffs may 
also be used for the production of lakes. In this case the 
0-naphthol solution is mixed with a substratum such as 
blancfixe .—E, F. 

Colouring Matters [Azo-Dyestuffs] suitable for Dyeing 
Wool; Manufacture of -. J. V. Johnson, Lon¬ 

don. From the Badische Anilin und Soda Fabrik, 
Ludwigshafen-a/Bb., Germany. Eng. Pat. 20,000, Sept. 
12, 1902. 

The diazo compounds of sulpho-acids of aromatic amines 
of the bouzeue or naphthalene series or their substitution 
products, or of sulpho-acids of 1,8-amiiionaphtbol arc 
coupled with 1 .H-naphthylenediamine. Valuable dyestuffs 
of various shades are thus produced, dyeing very evenly on 
wool. If treated on the fibre with a chromute they arc 
changed and become very fast against milling and fulling. 
By treatment with nitrous acid ou the fibre, these dyestuffs 
are converted into the corresponding azimides, which arc 
also valuable dyestuffs, and are altered by treatment with 
a chromate in a similar manner to the original dyestuffs. 

K. It. 

French Patents. 

Monazo Dyestuffs; Production of -. Soc. Anon. Prod. 

F. Bayer & Gie. Second addition, dated Dec. 13, 1902, 
to Fr. Pat. 323,808, Ang. 18, 1902. 

See Eng. Fat. 18,569 of 1902 ; this Journal, 1903, 359. 

— ; T. F.B. 


Indigos [Indigo Dyestuffs] derived from Benzene and 
Naphthalene, and Intermediate Products; Preparation 
of—. Cl. and H. Dreyfus. Addition, dated Dec. 19, 

1902, to Fr. Pat. 320,168, Nov. 8, 1902 (this Journal, 

1903, 791). 

The processes described in the main patent are extended 
to include various mixed thioureas, containing both benzene 
and naphthalene nuclei, ami the isatin derivatives and 
indigo dyestuffs formed from the same.—E. I 1 ’. 

Y -PREPARING, BLEACHING, DYEING. 
PRINTING AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Mercerised Cotton ; Increased Capacity for Dyeiny of 

-, und its Causes. W. Schaposchnikoff and W. 

Mina,jell. Zeits. fUr Parboil- und Textil Chemie, 1903, 
2, [13], 857—200. 

The quantity of indigo in a given piece of cloth was deter¬ 
mined by extracting pieces 100 sq. em. in area, with 96 per 
cent, acetic acid in Hiinig’s extraction apparatus. 

It was found that mercerised cotton fixes about 29 per 
cent, more dyo than non-mercerised, und that the darker 
colour of the former is primarily duo to tho larger amount 
of dye so fixed. 

From the results of another series of experiments the 
following conclusions arc drawn :—(1) Mercerised cotton 
in all cases retains more indigo than non-mercerised, the 
relative quantities being about 130 to 100. (2) The absolute 
increase in the quantity of indigo retained for each successive 
dipping is greater for tho mercerised cotton. The relative 
difference between the quantity retained by mercerised ami 
non-mercerised cotton increases with the number of dippings. 
Table III. shows this, the differences being expressed in 
tenths of mgrms. 

Absolute and Relative Differences on Dyeing. 


Number of experiments. 
Absolute difference fnr 

3 

1 

U 5-4 

j 

6-5 

ii 

12-11 13 12 

! 

non-mereerisod cotton 
Relutive difference 

2li 

30 ; 12 

i 

124 

08 

43 ! 43 

betwteu both. 

Absolute dilTercnce for 

It 

20 21 

01 

24 

30 | 33 

mercerised cotton. 

40 

W 13 

l<tl 

f*2 

40 ; 53 

Number of experiments. 

7 

H 7 , 0-8 

i 

10 !) 

11 

15-14; 10 15 

1 


Whilst tho mercerised cotton is dyed a clear deep-blue 
colour, the non-mercerised possesses a turbid grayish blue 
colour. 

Another series of experiments made on fabrics mercerised 
without stretching, gave similar lesulls. 

Calico mercerised without stretching, always possessed 
the deepest colour, with a characteristic metallic sheen. 

On comparing the depths of colour produced with the 
different fabrics, it was found that for equal intensities, non- 
mercerised cotton required at least 40 per cent, more indigo 
than mercerised.—L. F. G. 

Azo Colour Reserves for Indigo Printing (with Steaming). 

E. Colli. Bull, lie la Soc. lad. do Mulhouse, 1903,73, 

210—213. 

The 0-naphthol ordinarily used as a phenolic component is 
replaced by 3-phenanthrol, the anilide of acetu-acotic acid 
and methylphenylpyrazolone. 

The fabric ia prepared:— 

I. By treatment with 0-naphthol and glucose, printing 
with 3 - phenauthrol and overprinting with Azophone 
Orange MN, Azophone Pink A, and a-diazonaphthalene, 
with addition of sulphur and aluminium sulphate; or 

II. By printing with 0-naphthol on goods prepared, 
either with methylphenylpyrazolone and glucose, or with 
the anilide of acetoacetic acid and glucose, and then over¬ 
printing with the same diazo compounds as iu the first 
example. 

In either case a mixture containing indigo and eaustic 
soda is then padded on, the goods being finally steamed-: 
washed, and soaped. 
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The results are said to he good, and the oolours 
satisfactorily fast to washing ana to light. Fbenanthrol 
sires redder shades than fl-naphthol, whilst sccto-aeetanl- 
Sde and metbylphenylpyrazolone give more yellow shades 
than the latter.—E. F. 

Azo Colour Reserves for Indigo Printing (with Steam¬ 
ing) ; Report on Colli's Process for Producing -. 

■ It. Bruckmann. Boll, de la Soc. Ind. de Mulhonse, 1908, 
73, 214—215. (See preceding abstract.) 

Thk experiments were repeated satisfactorily. The sodium 
sulphide formed on steaming, influences certain azo colours, 
turning the compound formed from 6-naphthol and Azo- 
phon Orange MX, for instance, to a deeper shade, though 
it has no action on the azo compounds formed from 
a-diazonaphtbalene. The aluminium sulphate which is 
added, only incompletely destroys the sodium sulphide 
formed. Sulphur alone forms a quite efficient reserve 
under indigo, but the formation of insoluble azo colours 
on the fibre by means of 3-phenantbrol and of aceto- 
acetanilide is new.— E. F. 

Turkey-Red; Note on Schlieper’s Theory of the Forma¬ 
tion of -, and on the Method of Dyeing the tame 

employed by Schlieper and Baum. J. I’ernoz. Bull, de 
la Soc. Ind. de Mulhouse, 1903, 73. 

If fabrics mordanted with alumina he dyed in a boiling bath 
containing alizarin and a corresponding amount of lime, 
bright red shades afe obtained. If then rinsed with cold 
water and dried, the shade changes to a dull yellowish 
brown. It is this dull brown substance which combines 
with fatty acids to give brilliant fast red shades, such as 
Turkey-red. The original bright red fibre, as taken 
directly from the hath, does not combine with fatty acids, 
and the colour is at this stage not fast to soap. If the 
dnll brown fibre be steamed or boiled with distilled water, 
the sbnde changes to a bright red, which will not react with 
fatty acids, and is also not fast. The author explains this 
by the assumption that the brown substance, which is 
unsaturated, and can therefore combine with fatty acids, 
undergoes an internal condensation to form the saturated 
bright red compound which has lost this property. 

Turkey-red oil is not very stable, and loses the pro¬ 
perty of dissolving in water. Schlieper and Baum employ 
acid sodium ricinoleate instead, which they make by 
saponifying castor oil with caustic soda lyo, and neutra¬ 
lising half the combined soda with hydrochloric acid. 
The required substance rises to the top as an oily layer, 
congealing to a semicryBtalline mass, readily soluble in 
water. They employ, as alumina-mordant, sodium alumi- 
nate, made by dissolving hydrated alumina in excess of 
soda lye, and neutralising the excess of caustic soda with 
hydrochiorio acid. The white goods are padded with this, 
dried, treated with hot moist air, allowed to stand, washed, 
and twice treated in a warm lime hath to convert the 
sodium aluminate completely into calcium aluminate. 

The fabric is then rinsed, and dyed at 87° C. in very 
large vats, which are replenished continuously with water, 
containing 1$ grms. of 10 per cent, alizarin, and 6 c.c. of 
lime water per litre. The same vat is used for an 
indefinitely long time, the amount of lime and alizarin 
being carefully controlled and corrected as required. After 
dyeing, the goods are cooled, pressed, impregnated with the 
fatty mordant (in aqueous solution), dried, steamed, and 
soaped. Finally, they are re-soaped with addition of a 
small amount of tin-salt. If the dyebath were heated to 
a higher temperature than 90° C., the " saturated ” red 
substance would be formed, and would not combine with 
the ricinoleio acid.—E. F. 

' Silk t Determination of the Weighting Agents in Loaded 
-. C. Bis. XXIII., page 928. 

Engwsh Patents. 

Flax Fibre; ManufKcTure or Production of-—. B. C. 
Mudge, Snow’s Falls, Maine. Eng. Pat. 8167, April 8, 
1908. 

In order to disintegrate and remove the shivos in flax 
waste, the fibre is washed, after a preliminary eombing, 


vjith a dilute solution of soap and sodium carbonate at 
70°. C., immersed for about two hours in a . solution' of 
sodium carbonate (one part) and caustic soda (two parts) 
of 3° Tw., at a temperature under 80° C., washed with water, 
bleached with a solution of 5“ Tw., of bleaching powder 
(three parts), magnesium sulphate (two parts), and sodium 
carbonate (one part), washed, “ soured ” with a solution of 
acetic (or sulphnric or hydrochloric) acid, washed, treated 
with a dilate alkali solution, and finally washed.—T. F. B. 

Wool-Scouring Machines. P. Dubrule, junr., and P. 
Dubrule, both of Tourcoing, France. Eng. Pat. 27,993, 
Dec. 18, 1902. 

The wool is fed through an inlet channel on to a perforated 
circular rotating platform, where it is treated with the 
scouring liquid, and finally removed. 

Various devices for facilitating the procoss are described. 

—T. F. 1!. 

Sheep’s Wool and Other Ceratinic Fibre or Fabrics' Con¬ 
taining such Fibre; Treating - . A. M. Claik, 

London. From A. Kann, Passaic, N.J. Eng. Pat. 3192, 
Feb. 13, 1903. 

Woor. is prepared for treatment with alkaline liquids ( e.g., 
alkaline dye baths, &c ) by subjecting it to the action of 
formaldehyde, solution or gas, “in order to enable the 
subsequent use of hotter and more concentrated solutions 
of alkali than have hitherto been used.” 

The material may be first treated with formaldehyde, and 
then with the alkaline solution, without removing the 
formaldehyde; or slightly alkaline solutions of formalde¬ 
hyde may be employed, and higher temperatures used ; or 
the alkaline formaldehyde solution may be first used dilute, 
and then the action may be increased by further addition 
of alkali.—T. F. B. 

Yarn; Machines for Sizing -, and like Machines. 

F. ter VVeele, St. Die, France. Eng. Pat. 770, Jan. 12, 
1903. Under Internat. Conv., Oct. 9, 1902. 

The claims cover the use of rotating bearings, driven by 
gearing, and in which are mounted the shafts of the drying 
drums, size-cylinders, warp rollers, &c., so as to cause the 
various drums to revolve by friction, and thus easing the 
tension of the yarn as it passes over the drum. —T. F. B. 

Molasses ; Process Jor Obtaining and Utilising [as 
Mordants ] the Organic Acids contained in the Residuary 

Liquors of -. II. Schraeiler. Eng. Pat. 20,851, 

Sept. 24, 1902. XVI., page 920. 

Cotton; Method of and Means for Pressing, Dyeing, and 

Washing -. J. E. and II. Cock, Linthwaite, Yorks. 

Eng. Pat. 15,537, July 12, 1902. 

A combined machine for pressing, dyeing, and washing 
cotton, consisting of a cistern fitted with a perforated false 
bottom to hold the cotton, above which is a perforated plate 
for pressing the cotton, worked by a screw and capable of 
being swung on a pivot to allow access to the cistern. Feed 
and exit pipes and an exhaust pump are also provided. 

—T. F. B. 

Dyeing, Bleaching, Washing, and Otherwise Treating 
Textile Materials with Liquids; Apparatus for —. 
P. Schirp, Barmen, Germanv. Eng. Pat. 5324, March 7, 
1903. 

See Addition, dated Aug. 2G, 1902, to Fr. Pat. 814,274 of 
1901; this Journal, 1903, 551.—X. F. B. 

Chemicking, Souring, Bleaching, Dyeing, Mercerising, 
Washing, or Similarly Treating Textile Fabrics in the 

Open State; Machines for -. C. L. Jackson and 

E. W. Hunt, Bolton. Eng. Pat. 7872, April 6, 1903. 

The improvements claimed, consist in combining with the 
batch rollers and the self-adjusting dram of the apparatus 
described in Eng. Pat. 9409 of 1900 (this Journal, 1901. 
120), an arrangement of spurt pipes and a squeezing and 
spreading roller for the purpose of distributing bleaching 
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Md other.liquor* on the {issue under treatment, and of thus 
ensuring it* rapid and complete saturation by these as the 
tissue passes from obe batch roller to the other.—K. B. 

Calico Printing or Printing Repetitions of Designs on 
Continuous Webs of Fabric or other Materials; Multi¬ 
colour Machines for -, The Printing Arts Co., I.td_, 

W. Black, and F. H. Mowbray, London. Eng. Bat. 

. 17,174, Aug. 2, 1902. 

Metal cylinders, each bearing in relief a part of the design 
to be reproduced, after being iuked or supplied with colour 
in the usual manner, are employed to print upon inter¬ 
mediate indiarubber- or composition-coated rollers, from 
which the colours are transferred to a main collecting and 
printing cylinder and thence to the tissue to be printed. 
Several collecting cylinders may be used, to each of which 
two or more colour* are transferred.—E. B. 

Printing Textile Fabrics, Linoleum, Floorcloth, Table 

Baize, Wall-Papers, or the like; Machinery for -. 

Hulse and Co., Ltd., and K. Adams and W. A. M. 
Wall work, Salford. Eng. I’at. 8399, April tl, 1903. 

To enable the printing cylinders in a calico-printing 
machine to be adjusted in position, both in relation to one 
another and also to the howl of the machine, the frame- 
aides of the machine are provided near their edges with 
circular T-shaped grooves to which the brackets that 
carry the mandrels of the printing cylinders are secured in 
an adjustable manner.—E. B. 

United States Patent. 

Flax Stock, and Method of Preparing same. B. C. 
Mudge, Lynn, Mass., Assignor to Linen Manufacturing 
Co., BoBtcn. U.S. Pat. 732,103, June 30, 1902. 

See Eng. Pat. 8167 of 1903, in preceding Eng. Pats. 

—T. F. B. 

French Patents. 

Threads and Tissues [ from Paper Pulp, $'c.] ; Manu¬ 
facture of ——. C. Kellner. Fr. Pat. 327,176, Dec. 1, 
*1902. 

Sulphite cellulose, soda cellulose, rag pulp, asbestos, 
machine-made wood pulp, and similar short-fibred fibrous 
matters, are, if necessary, moistened with water, and spread 
in a pasty condition upon the sieve of a paper-making 
machine. When it has attained a suitable consistency, the 
sheet of fibres thus produced is divided into narrow strips 
or ribbons, either white it is still upon the machine or after¬ 
wards, by means of endless bands, revolving discs, currents 
of compressed air, or other means. The ribbons obtained 
are then span, either singly or two or three together, into 
threads suitable for weaving into tissues. 

Both the process of manufacture and the apparatus 
employed are claimed. —E. B. 

Scouring Wool with Volatile Solvents; Apparatus for -. 

N. Kouselle. Addition, dated Dec. 2, 1902, to Fr. Pat. 
300,192, May 21, 1900. 

According to the present supplement, the inner, perforated, 
rotary drum carrying the wool to be treated is mounted 
upon a perforated, hollow axis, which allows it to be heated 
irorn within (with hot air), instead of from without, as 
hitherto. Other improvements relate to the disposition i >f 
doors at the top and bottom, instead of at the sides, of the 
fixed outer drum which encloses the rotary drum, to facili¬ 
tate the filling and emptying of the latter; the addition to 
the apparatus of a supplementary battery of condenser 
tubes i and the employment of water jets outside the main 
condenser and condenser tubes, as an alternative to the 
employment of water sprays inside these, to effect the 
condensation of the solvent used.—E. B. 

Washing, Scouring, and Bleaching Wool; Process of—. 

A- 8. Bcsuf. Fr. Pat. 327,070, Deo. 6, 1902. 

The alkali salts of the compounds resulting from the 
treatment with concentrated sulphuric acid of castor oil, 
oleto acid, are employed, with or without alkalis, such 
as, ammonium carbonate, and serpentine, in either fresh or 


salt (sea) water, and at the ordinary temperature, to effect 
the washiug, soouring, or bleaching of wool and statist 
animal fibres.— E. B. 

Dyeing Machines; Apparatus for Introducing Dyestuffs 
and Mordants into Closed ——. L. I)6triS. nr. Pat 
326,806, Dec. 2, 1902. 

To avoid the loss of time caused by the interruption of the 
dyeing operation for the purpose of introducing dye or 
mordant liquors into dyeing apparatus, such as is described' 
in Fr. Pat. 272,925, air, steam, or other gas, under pressure, 
is employed, or, preferably, the difference existing between 
the pressures in the two liquor-receiving vessels, iB utilised 
to force the required dye or mordant liquor, from a recep¬ 
tacle which is closed for the time being, into that vessel in 
which is the lesser pressure.—E. B. 

Dyeing of Textiles in Skeins, Machine for Mechanical ——. 

E. Dittmar. Second addition, dated Dec. 20, 1902, to 
Fr. Pat. 315,658, Nov. 6, 1901 (this Journal, 1902, 647). 
Mechanical arrangements are introduced which cause the 
framework currying the skeins to oscillate along a Vertical 
semicircle.—E. F. 

Bloch Shades on Wool; Process for Obtaining Fast ——. 
Soc. Anon. Prod. F. Buyer et (lie. Second addition, * 
dated Dee. 13, 1902, to Fr. Pat. 323,809, Aug. 18,1902. 

See Eng. Pat. 18,139 of 1902 ; this Journal, 1903, 418. 

—T. F. B. 

Aniline Black; Process of Dyeing and Printing in —— 

F. Off. Fr. Pat. 327,529, Dec. 20, 1902. 

See Eng. Pat. 23,142 of 1902 ; this Journal, 1903, 416. 

—T. F. B. 

Printing Tissues with Oil Mixtures ; Impts. in -. 

A.Boyeux. Fr. Pat. 327,223, Dee, 11, 1902. 

Tissues printed with mixtures of colour-lakes with oils, 
such as linseed oil, are passed, when the latter have become 
dried, through baths of petroleum, alcohol, soap, or other 
compound capable of dissolving fatty matters, to remove 
the excess of oil and, with it, the halo around the printed 
parts and the unpleasant smell commonly present in oil- • 
printed tissues.—E. B. 

Silk Effects; Imitation -, by Simultaneous Embossing 

and Printing. Soc. Cotonni6re H. Geliot. Fr. Pat. 
327,448, Dec. 17, 1902. 

In ordinary textile printing not more than 15 lines can be 
printed per centimetre. By using a fatty printing mixture 
and embossing at the same time, as many as 200 lines per 
centimetre can be printed on animal or vegetable fabrics, 
giviog the appearance of silk fabrics with fluorescent, 
iridescent, shot, or watered effects. The fabric is passed 
between an engraved metallic roller and another one made 
of paper. The metallic roller is connected with a colour 
holder and a system of gelatin rollers which distribute the 
colour uniformly over the raised parts of the metal. The 
fabric is thus, in this case, printed where it is compressed. 

Or two paper rollers may be employed, one of which applies 
colour to the engraved parts of the metallic roller, whilst 
the fabric passes between the latter and the other paper 
roller. In this case the compressed parts are left uncoloured, 
whilst the embossed portions are printed. Glassy, metallic, 
or other coloured powders may be mixed with the printing 
paste, or may be sprinkled as a dry powder on to the print, 
whilst the latter is still moist, producing effects not hitherto 
employed.—E. F. 

Multicoloured Effects on Fabrics ; Production of Speckled 
—, by Printing. M. Haase. Fr. Pat. 327,606, Deo. 23, 
1902. 

The fabric is printed in any required design with a mixture 
of caustic alkali, a thickening agent, such as British gum 
and glycerin. It is then passed into a bath, such as stannous 
chloride solution, which deposits basic mordants on the . 
printed portions, and arrests the further action of the 
caustio alkali. Salts of sine or alnminitun may also be 
used. The fabric is then rinsed and passed through a 
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suitable dye bath. The most tuitcble dyestuffs are the 
mordant - dyeing alizarin colour*, and the substantive 
diamine colours. In some cases the metallic salt can be 
applied first, and the alkaline mixture subsequently printed 
on. The effects produced resemble the speckled designs 
obtained by means of multicoloured threads.—K. F. 

VI,—COLOURING WOOD, PAPER, 
LEATHER, Etc. 

English Patent. 

Skin* or Partly-prtpared Leather; Process for Dyeing 

-. C. Dreher, Freiberg. Eng. Pat. 5211, March 5, 

1903. 

Fast colours are produced on skins, &c. which have been j 
previously freed from grease, by successive treatments with ; 
mordant dyestuff solutions anil solutions of titanium salts 
(preferably the lactate or salt of another carboxylic acid) 
at temperatures not exceeding 10°—fO° C. (fve also this 
Journal, 1903, 294.)—T. F. B. 

VII.—ACIDS, ALKALIS, AND SALTS. 

Thiosulphuric Acid; Conditions of Production and Stability 

of -. J. Aloy. Comptes rend., 1903, 137, [1], 

51—58. 

Thiosulphujiip acid can be produced rapidly by saturating 
95 per cent, alcohol, containing sulphur in suspension, with 
gaseous sulphur dioxide. Solutions of thiosulphuric acid 
in alcohol are far moro stable than aqueous solutions; the 
presence of normal salts also increases the stability of the 
acid. The presence of acids and the direct rays of the sun 
hasten the decomposition. The decomposition of thio¬ 
sulphuric acid appears to be regulated by the proportion 
of sulphurous acid existing in the solution ; if sulphurous 
acid bo developed in the solution by the action of hydro¬ 
chloric acid upon a sulphite, the deposition of sulphur is 
much slower than if the sulphurous acid be removed as 
soon as it is formed by passing a current of carbon dioxide 
through the liquid.—J. F. B. 

Calcium Sulphate; The Second Anhydrous Modification 

of -. P. Kohland. Zeits. anorg. Chem., 35, 194— 

200; Chem. Centr., 1903,2, [1], 7 - 
The modifications of hydrated and anhydrous calcium 
sulphate known at the present time are:—(1) the di-hydrate, 
CaS0 4 .211,0 ; (2) the hemihydratc, OaS<> 4 . JH.O obtained 
when the di-hydrate is heated to 107° C.; (3) the first 
anhydrous modification (so-called overburnt plaster of 
Pans) formed by heating to 130° C. j (4) the second 
anhydrous modification (so called hydraulic or flooring 
plaster of Paris) obtained by heating to 525° C.; (5) a 
third anhydrous modification obtained by igniting in the 
blow-pipe flame, but which usually contains decomposition 
products; and (6) natural tmhydrite. The hemihydrate 
and the second anhydrous modification, possess hydraulic 
and hardening (setting) properties, as also does the first 
anhydrous modification in presence of positive eatalyeers 
(see this Journal, 1900, 1114; 1902, 1233). The author 
baa previously (Zeits. Baumaterialkunde, 6, 19) examined 
the hemihydrate with regard to its behaviour towards cata- 
lysers, and he has now subjected the second anhydrous 
modification (hydraulic or flooring plaster of Paris) to a 
similar investigation. It was found that the velocity of 
hydration is influenced to a degree depending upon the 
concentration and nature of the catnlyser. Ammonium 
chloride, magnesium chloride, aluminium chloride, and 
potassium bichromate have a retarding influence. The 
direction of the influence may change with an alteration of 
temperature. The causes of tlic catalytic action appear to 
be connected with Abe influence of the catalyser on the 
solubility of the anhydrous calcium sulphate; an increase 
of solubility is accompanied by an acceleration of the 
velocity of hydration. It may be accepted that solution 
takes place before hydratiop, and that, subsequently, the 
arystaliine di-hydtate separates. — A. 8. 


Sulphates; Processes of Hydration and Hardening (Setting) 

of some -. P. Rohland. Zeits. anorg. Chem., 35, 

201—204; Chem. Centr,, 1903, 2, [1], 8. 

Mant processes of hydration ineludo the phenomenon of 
hardening, the substance being converted into a form nearly 
insoluble in water. In the case of metallic sulphates, a 
connection may be observed between the processes of 
hydration snd hardening. By the aid of Gibbs’ phase rule, 
it can be shown that only those sulphates fulfil the requisite 
conditions, in the solutions of which four or more phases 
can be present simultaneously, in equilibrium :— viz., hy¬ 
drated salt, anhydrous salt, solution, and vapour. The 
definite transition points are not far removed from one 
another, and only below these can the processes of hydra¬ 
tion and hardening (setting) of the sulphates occur. The 
processes can be accelerated or retarded by catalysers, but 
the latter have not the same influence cn different com¬ 
pounds (see preceding abstract). In the case of calcium 
sulphate, the hemihydrate decomposes spontaneously into 
the di-hydrate and the anhydrous salt, and in the case of 
other sulphates similar reactions can occur. The transition 
points can be attained by heating to a defiuite temperature, 
or two sulphates may be mixed under such conditions that 
by their union, water is separated. For example :— 

21°C. 

Na 2 SO 4 .10H 2 O + CuS0 4 .5Hj()^ 
Na 2 S0 4 .CuS0 4 .2H.,() (Kriihnite) -r 13H./>. 

At a higher temperature decomposition mostly takes place. 
The transition points can also be attained by exposure u> 
the air, if the vapour pressure is higher than the average 
atmospheric pressure, provided the air has otherwise no- 
action on the substance.—A. S. 

Ferric Sulphate and Sulphuric Acid ; Compound of —— - 

A. Eecoura. Comptes rend., 1903,137, [2], 118—120. 

The author has previously shown (Comptes rend., 1892, 
114, 477; 1893, H6, 1307: this Journal, 1892, GOO; 
189G, 5G5) that green chromium sulphate combines readily 
with sulphuric acid, forming chromosutphurie acids con¬ 
taining 1 mol, of chromium sulphate with 1, 2, or 3 mols. 
of sulphuric acid. He now finds that ferric sulphate also 
combines readily with sulphuric acid, but whatever the 
amount of sulphuric acid used, the compound obtained, 
which the author names ferrisulphuric acid, always con¬ 
tains 1 mol. of ferric sulphate to 1 mol. of sulphuric acid- 
If concentrated sulphuric acid be added to a solution of ferric 
sulphate, the liquid becomes decolorised after some time 
(varying with the amount of acid used), and ferrisulphurie 
acid is deposited in the form of a white powder, which, 
after being drained on a porous plate, washed with acetone, 

; and exposed to a dry atmosphere, has the composition 
represented by the formula, Fe s (S0 4 ) 3 . H 2 S0 4 .8H a O. Ferri 
sulphuric acid dissolves readily in water, hut is immediately 
i decomposed into its components, ferric sulphate and sul- 
' phuric acid, thn3 differing somewhat from the analogous 
chromosulphuric acid, Cr a (S0 4 ) 3 .H 2 S0 4 . Aq., which, when 
dissolved in water, behaves at first as a complex dibasic 
I acid, although it, too, is gradually decomposed, violet 
chromium sulphate aud free sulphuric acid being formed. 

• —A. h. 

Ammonium Persulphate; Action of -, on Metallic 

Oxides. A. Seyewetz and P. Trawitz. Comptes rend., 
1903,137, [2], 130. 

; By the action of ammonium persulphate on metallic prot- 
| oxides, ammonia is produced, together with the persulphate 
of the metal, or the sesqnioxide or peroxide of the metal 
may be formed. This last reaction may be used for the 
preparation of precipitated lead peroxide. 

By the action of ammonium persulphate on sesquioxide- 
or peroxides, either a portion of the ammonia is oxidised, 
with liberation of nitrogen, and the sulphate of the metal 
produced ; or the sulphate of the metal Is formed and the 
oxygen of a portion of the persulphate is liberated; or. 
finally, as in the case of the hydroxides of manganese and 
chromium, eomnlete peroxidation of the metal is effeoted. 
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Zinc Polonium and Zinc Sodium Cyanides. W. J. Shar- 
wood. J. Amer. Chem. Soc., 1903, 25, [6], 570—596. 

Zinc cyanide is dissolved by a dilute solution of potassium 
cyanide as the very stable double cyanide K,Zn(CN) 4 , 
which readily crystallises out on evaporating the solution. 
Sodium cyanide yields the double compound Na,Zu(CN) 4 
in dilute solutions, but on concentration crystals of the 
compound NaZn(CN), are produced, which are partially 
decomposed by water with production of basic ziuo 
cyanide. 

Potassium zinc cyanide in solution is apparently decom¬ 
posed in slight degree on treatment with potassium 
hydroxide, thus: K a Zn(CN) 4 + 2KOH *= ZnO + 4KCN 
+ H 2 0. This would explain tbe increase in the solvent 
action of a double cyanide solution on gold when caustic 
alkali is added. The reaction expressed in the equation 
KjZn(CN) 4 + 2KOH - Zn(OH) 3 + 4KCN is contrary to 
all the observed facts. 

5Vlien zinc oxide is treated with excess of N/10 potassium 
cyanide, complete solution occurs; when zinc oxide is 
present in excess, the following reactions take place 
(1) 4KCN + ZnO + H s 0 = K 3 Zn(CN) 4 + 2KOH ; (2) 
10KOH + ZnO = KjZuOj, 8KOH + 1I 2 0. Tbo zincate 
in this solution is partially decomposed, with the precipita¬ 
tion of zinc oxide, on boiling the liquid. Analogous 
reactions take place when sodium cyanide is used. 

Zinc cyanide is dissolved by dilate solutions of potassium 
hydroxide, yielding potassium zinc cyanide and potassium 
zincate. Tho solution is permanent when less than 1 mol. 
of zinc cyanide is taken to 2 of potassium hydroxide ; 
when the proportion is as 1 :1, a precipitate of zinc oxide 
soon separates out. With addition of zinc cyanide after 
equilibrium has been established by tho separation of tho 
oxide, the reaction may be represented by the equation 
2KOH + 2Zn(CN) s - K 3 Zn(CN) 4 + ZnO + H a O. With 
sodium hydroxide somewhat less than the corresponding 
amount of zinc cyanide is dissolved. In these reactions, 
probably the salts Na a Zn(CN) 4 and Na 3 ZnOj, or the corre¬ 
sponding potassium compounds, arc intermediate compounds. 

—C. A. M. 

Carbon Monoxide; Action of Ozone, Hydrogen Peroxide, 

■c., on -. W. A. Jones. Amer. Chem. J., 1903, 30, 

1], 43-50. 

The oxidising action of ozone on carbon monoxide varies 
with the temperature snd the concentration. The per¬ 
centage of ozone formed by moist phosphorus was found 
to be 0-0021, and this amount had very little action 
on tho carbon monoxide, whilst an ozoniser yielded a 
gas containing 3-78 per cent, of ozone, which had a 
considerable oxidising action at ordinary temperatures, and 
still more so nt 250° C. At the latter temperature moist 
phosphorus also had a slight action. Hydrogen peroxide 
did not cause any oxidation when a 2-424 per cent, solution 
was employed, nor did solutions containing 53, 57, and 
63 per cent. Electrolytic oxygen was also found to have 
no action on the carbon monoxide.—W. 1\ 8. 

Metallic Oxides; deducibility of -, by Hydrogen and 

Carbon Monoxide. J. W. Fay and A. F. Seeker. J. 
Amer. Chem. Soc., 1903, 25, [6], 041—647. 

The oxides of silver and gold are reduced by hydrogen 
at temperatures far below 0° C., whilst with carbon 
monoxide, the minimum temperature of reduction is still 
lower. In general, reduction is effected much more rapidly 
and efficiently by carbon monoxide than by hydrogen. 
The following reduction temperatures wire observed in 
experiments in which the oxides were treated for six 
hours with carbon monoxide:—Sil ver oxide, 0° 0. j gold 
oxide, 0° C. 1 mercurous oxide, 0° C. 1 yellow mercuric 
°*jde, 0° C.; and red mercuric oxide, 95° C. An analogous 
difference in the reduction temperatures of the two mercuric 
<®des was also observed in the case of hydrogen. 

-C. A. M. 

J 

Sulphuric Acid} Titration of ~—, with Benzidine 
Hydroekhrido. W. J. Mtfller. XXIII., page 925. 


Tartars; Gaeometric Method for the Valuation of Com¬ 
mercial -, and for the Determination of Potash, 

De Saporta. XXIII., page 928, 

Chloride of Lime ; Analysis of -. D. de Pwpe. 

XXIII., page 926. 

Alkali Sulphides , Electrolysis of -. A. Itrochet and 

G. Hanson. XI. A., page 916. 

Silicates ,- Simplification of the Analysis of -, by the 

Use of Formic Acid. A. Lecture. XXIII., page 926. 

English Patents. 

Sulphuric Acid; Apparatus for Breaking Up, Mixing , 
and Condensing Gases in the Manufacture of Acids , 

especially -. J. G. Graham, Arklow, Ireland. Eng. 

Pat. 6051, March 12, 1902. 

The main purpose of the invention is stated to be to 
substitute for tbe ordinary sulphuric acid chambers, a series 
of flues, passages, or columns, provided with a number of 
“ contact ” or “ obstruction ” pieces, placed crosswise to 
tbe flow of gases, to break, mix, assimilate, or condense 
them, as may be required. Such pieces may be angular, 
semi-circular, or channel-shaped. Such “ contact ” columns 
are also provided to ordinary apparatus, in combination 
with the burners, nitre chambers, Glover and Gay Lussao 
towers and chambers, to improve the output of acid. 

—E. S. 

Sodium Oxide; Manufacture of——. J. Y. Johnson, 
London. From the iiadischc Aniiin und Soda Fabrik, 
Ludwigshafen-on-Rhine. Eng. Pat. 17,609, Aug. 11, 
1902. 

See Fr. Pat. 323,793 of 1902 t this Journal, 1903, 495. 

—T. F. H. 

Sodium Hypochlorite; Manufacture of -. J. T. Conroy, 

J. H. Shores, and The United Alkali Co., Ltd., all of. 
Liverpool. Eng. Pat. 16,947, Aug. 28,1902. 

The removal, or partial removal, of the water of crystal¬ 
lisation from sodium hypochlorite, is effected by subjecting 
it to a current of air or of a suitable gas, previously dried, 
in a partial vacunm or otherwise, in a vessel which may 
contain sulphuric acid or other desiccating substance. The 
dried air may bo at tho ordinary temperature, or it may be 
heated. Reference is made to Flag. Pst. 25,925, Dec. 8, 
1898 S this Journal, 1899, 1019.—K. S. 

Alumina Sulphate or like Material; Calcining —- . . . 
A. E Cummer, Cleveland,Ohio, U.S.A. Eng. Pat. 4820, 
March 2, 1903. 

The apparatus for “calcining” [drying] aluminium sul. 
phate or the like, consists of a pair of similar drying 
chambers. The aluminium sulphate is supplied to one of 
the dryers in small pieces, and in its passage through the 
same is subjected to a tumbling movement at an angle to 
the length of the dryer. Tho temperature is caused to 
increase from about 180° F. at the entrance, to about 
210° F. at the exit end, where the material is hoisted by 
an elevator into a cooling bin. The cooled material 
is then screened, the eoaiser particles being led between 
rollers to be cracked or broken, and is then passed 
into the second dryer, to be circulated as before, but 
with a temperature at the entrance of 210°, rising at tbe 
exit end to about 300° F. (Compare Eng. Pat. 15,153, 
July 25, 1901J this Journal, 1902, 52.)—E. S. 

Gas; Treatment of — for obtaining Cyanogen Com¬ 
pounds therefrom. C. C. Carpenter ami J. M. Somerville. 
Eng. Pat. 8166, April 8, 1903. II., page 900. 

Nitrogen from Liquid Air; Process and Apparatus fin - 

Obtaining -. T. 1$. Lightfoot, London. From Gesell. 

ftir Linde’s Kismaschinen, Munich. Eng. Pat, 11,221, 
May 16, 1903. 

Gae rich in nitrogen, obtained by the rectification of liqaid 
air, is conducted through an upward extension of tbo 
, rectifying column, through which pure liquid nitrogen 
1 triekles down. The requisite liquid nitrogen is obtained 
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by condensing tome of the vapour, rich iD nitrogen, loaning 
from the top of the column pa metal surface# cooled by 
evaporating under reduced pressure. the liquid, rich in 
oxygen, previously obtained; or by compreraing a portion 
of the nitrogen after its issue from the interchanger, cooling 
it in an interchanger by the gases and liquefying it by the 
evaporation of liquid rich in oxygen boiling at atmospheric 
pressure. 

For the former method, the apparatus consists of a 
rectifying column above a vaporiser vessel, an interchanger 
apparatus terminating in a coil within the vessel, from 
which coil a pipe passes to about tlio middle of the rectify- , 
ing column, and a pipe passing from the vessel to a coil in 
the upper part of the rectifying column, connected through 
the interchanger with a vacuum pump. For the second 
method, the interchangcr is provided with two passages, 
one terminating in a coil in the vaporiser vessel, and the 
other in a coil in an auxiliary vaporiser vessel, between 
which vessels there is a means of communication; pipes 
connect the coils with about the middle of the rectifying ' 
column, and the interchanger apparatus communicates i 
through a compressor with the outlet for the nitrogen, and 
terminates in a coil in one of the vaporiser vessels, which \ 
coil communicates with the top of the rectifying column. 
Sec also U.S. l'ats. 727,650 and 728,173; this Journal, 
1903, 743.—W. C. H. 

United States Patents. 

Condensers for Nitric or other Acids. W. Hate, Ilayle, 
and F. G. Orrae, London. U.S. Pat. 733,452, July 14, 
1903. 

See Eng. Pat. 25,790 of 1902; this Journal, 1903, 212. 

—T. F. H. 

Ammonia; Obtaining -, from Ammonia-containing 

Gases. H. H. Dow, Midland, Mich. U.S. Pat. 733,465, 
July 14, 1903. j 

The gases are brought into intimate contact with a hot solu- j 
tion of a hydrochloride of an alkaline earth, such as calcium 
chloride, calcium hydroxide (or the like) is added, and 
the ammonia is blown out by a relatively cool gas. The ; 
ammonia is, in some cases, mixed with carbon dioxide, 
and the mixture is brought into contact with a solution 
containing the hydrochloride of an alkaline earth, or with 
“hot bitter-water obtained from natural brine.” In the 
case of absorbing the ammonia from fuel gases, these arc j 
brought at once iuto contact with hot bitter-water from 
brine, in order that the more volatile of the tarry gases 
may be expelled; and the ammonia is driven out, after 
addition of calcium hydroxide, by a gas so cool as not 
to expel the less volatile tarry gases.—E. S. 

Calcium Peroxide Hydrate; Process of Manufacturing j 
— -—. G. F. Jaubert, Paris. U.S, Put. 733,047, July 7, | 
1903. 

Milk of lime ig agitated with solution of hydrate of sodium 1 
dioxide, and the calcium peroxide hydrate formed is j 
separated, washed, and dried. Compare U.S. Pat. 729,767, j 
June 2, 1908; this Journal, 1903, 796.—E. S. 

Litharge) Process of Making ■ ——. J. W. Bailey, 

Assignor to Union Lead and Oil Co., Jersey City. 
U.S. Pat. 733,896, July 14, 1903. 

IiEad is melted on the hearth of a suitable furnace and 
subjected to an oxidising flame produced by hydrocarbon i 
fuel atomised by means of a jet of steam.—F. H. L. 

Zinc Sulphide from Copper Slag; Process of Obtaining 

-. F. Brilnjeo, Langelsheim, Germany. U.S. Pat. 

733,000, July 7, 1903, 

See Eng. Pat. 16,272 of 1902; this Journal, 1902, 1286. 

—T. F. B. 

Bromine; Process*f ^Manufacturing ——. H. H. Dow, 
Midland, Mieh. U.S. Pat. 733,466, July 14, 1903. 

In manufacturing bromine from brines containing bromides, 
air laden with bromine and chlorine is brought into contact 
with a solution containing an “ artificial .broiplile ” in 


excess, by which the chlorine is absorbed with formation 
of chloride. The liquid is then transferred to the “ natural 
brine purifier.” Compare U.S. Pat. 714,160, Nov. 25, 
1902; this Journal, 1908, 26.—E. S. 

Bromides; Process cf Manufacturing ——, from Bromine- 
containing Solutions. U. U. Dow, Midland, Mieh. U.S. 
Pat. 733,467, July 14, 1903. 

Aik is brought into contact with sodium chloride (or the 
like) solution containing free bromine, and the bromine- 
charged air is led through solution of ammonium bromide, 
to which ammonia, or ammonia-containiug material, is 
added, the solution being then further used in absorbing 
bromine from air containing the same. According to the 
last claim, the process of manufacturing a bromide from 
bromine-containing solntions, consists in “oxidising the 
solution, then blowing out, purifying, and absorbing the 
bromine in a suitable ammonia - containing material.” 
Compare the preceding abstract.—E. S. 

Metal Sulphates; Obtaining - . from Mattes. O. Meurer, 

Cologne, Germany. U.S. Pat. 733,590, July 14, 1903. 

Tire ore is fused, and after removal of the gangne, the 
matte is disintegrated, and mixed with iron pyrites and will; 
alkali sulphide and coal. The mixture is heated “ in the 
absence of air,” then allowed to crumble by exposure to air, 
and is washed, dried, and oxidised ; the resulting mass is 
then lixiviated. Compare Eng. Pat. 7463, March 27, 1902 ; 
and addition to Fr. Pat. 295,379, March 21, 1902; this 
Journal, 1903, 212 and 93; also Eng. Pat. 23,664, 1899; 
this Journal, 1900, 901.—E. S. 

Phosphorus ; Apparatus for Making -. R. K. Duncan, 

Assignor to Gen. Chemical Co. U.S. Pat. 733,017, July 7, 
1903. 

Phosphorus; f Electrical'] Process of Making -. It. K. 

Duncan, Washington, Pa., Assignor to General Chemical 
Co., New York, N.Y. U.S. Pat. 733,316, July 7, 1903. 

Phosphatio material, after, in some cases, a preliminary 
heating by a hydrogen burner, is subjected to the decom¬ 
posing action of an electric current, and the phosphides so 
produced are placed in a chamber from which air is dis¬ 
placed by hydrogen. Water is then admitted, whereby 
iivdrogen phosphide is set free, which, after being dried, is 
“ dissociated,” either by the action of heat, or by electric 
sparking, producing phosphorus.—E. S. 

French Patents. 

Alkali Metal Oxides; Obtaining -. A. Foelsing. 

Fr. Pat. 327,642, Dec. 23, 1902. 

The metal of an alkali is melted in a covered iron crucible, 
and at about 250° C. a molecular proportion of a peroxide 
of the same metal is gradually added, to obtain the white 
oxide.—E. S. 

Combinations [of Titanium Lactate ] resistant to Boiling 

Water; Manufacture of - , from Titanic Acid with 

Sulphuric (or Hydrochloric) and Lactic Acids. C. Die- 
her. Fr. Pat., 327,528, Dec. 20, 1902. 

Titanic acid is dissolved by aid of heat in an equal 
molecular part of sulphuric acid (or two molecular parts of 
hydrochloric acid) and with one or two molecular parts of 
lactic acid. Or to one molecule of titanic acid, half these 
proportions of sulphuric or hydrochloric acid may be taken, 
with three molecules of laotic acid. In either case, the 
mixture is neutralised by an alkali or alkali carbonate, 
or by a hydrated alkaline earth or carbonate if hydro 
chloric acid is used. Compare supplement to Fr. I’at 
311,094, May 23, 1901; Eng. Pats. 22,629, Nov. 9, and 
23,188, Nov. 21, 1901; and 14,921, July 4, 1902 ; this 
Journal, 1902, 1533,988,988, and 1245, respectively,—E. t*. 

Phosphates ; Process for Enriching Poor ——, with 
Simultaneous Production of Precipitated Calcium Sul¬ 
phate. P. de Wilde. Fr. Pat. 327,669, Dec. 24, 131,2. 
XV., page 919. 




Aa *;x,,«w.3 &URNAL AND PATENT LITERATURE.—Ca. VIII. & IX. • 


m-GUSS. POTTEBI, ENAMELS. 

English Patent*. 

Porcelain I Manufacture of ■—C. J. A. Franzek and i 
j>, x. Weigh Both of Charlottenbrunn, Silesia. Kng. j 
l»kt. 14.849, July 3, 1902. 1 

Skb Fr. Pat. 893,081, July 16, 1902; this Journal, 1903, 
420.—'V. C. H. 

Joinle for Earthenware, Fireclay, Stoneware, and other \ 
Glazed Goods i New or Improved Composition for 

Forming -. W. Oates, Halifax. Eng. Pat. 4876 j 

March 3, 1903. 

A mixture of 60 part* of sulphur, 35 parts of fireclay, and 
5 p ar t 8 of red lead, I? gradually heated, with continuous 
stirring, to a temperature of 250° F., and applied hot to 
the articles requiring jointing, by means of moulds. ^ 

—A. G. L. 

French Patent. 

Enamelling in the Cold; Process of -. F. Boas and Co. I 

Fr. Pat. 327,689, Dec. 24, 1902. | 

Articles of any material are coated with a solution of 
gum-lac in alcohol, in order to fill up the pores of the 
surface, and then with a mixture of colophony, zinc white, 
terebenthine and india-rubber solution, to form a bed for 
the enamel proper, which consists of a mixture of colophony, 
india-rubber solution, wax, and benzene, and this is coated, 
when dry, with a mixture of alcohol, gum-lac, and resin, to 
form a glaze. Articles so treated are said to be protected 
from heat, cold, rain, dryness, &c—W. C. II. 

IX.—BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

Silicates / Contribution to the Knowledge of -. E. Jordis 

and E. H. Kanter. Zeits. anorg. Chem., 35,82—92,148— 
153,336—343. Chem. Centr., 1903, 1, [26], 1400 ; 2, 
[1], 12, [3], 182. 

Alkali Silicates. —Determinations of the conductivity on 
gradually adding ammonia to a solution containing 0*15 
per cent, of silica, indicate the existence of the compounds 
(NH,)IISiO s and (NH,)jSi0 3 , and possibly also 
(NHJjHSiOj. 

Alkaline Earth Silicates.— The only compound which, 
up to the present, has been accurately examined, is the 
barium silicate, BaSiO :) .611,0 or BaII s S10,.5H 5 0. If 
silicic acid solution, containing more than 23 per cent, of 
water, be introduced into excess of a boiling saturated 
solution of calcium, strontium, or barium hydroxide, meta¬ 
silicates of the type BaSiO : ,.H a O (or, perhaps, acid ortho¬ 
silicates of the type BaH 2 Sib 4 ) are produced. The barium 
compound forms a crystalline powder, the strontium com¬ 
pound forms ill-defined crystals, and the calcium compound 
is amorphous. A silicate containing more than 1 mol. of 
alkaline earth to 1 mol. of silica could not be obtained. 
Moreover, if 2 mols. of a hydrated alkaline earth be 
heated in a Fletcher’s furnace with 1 mol. of silica, and 
the product extracted with water, the first extract contains 
a preponderating proportion of free alkaline earth, 

Action of Solutions of Hydrated Alkaline Earth on 
Silicic Acid Solutions containing less than 23 per cent, of 
Water.— A solution of silicic acid containing less than 
23 per cent, of water yields, with barium hydroxide, a 
compound having the composition 8BaO. 4SiO s . 4 • 6H.,0. 

A series of similar compounds has been prepared. Using 
the same silicic acid solution, the compounds obtained with 
a saturated and with a dilute solution of barium hydroxide, 
respectively, are different; also the compounds obtained with 
barium hydroxide solutions and with strontium hydroxide 
solutions of equivalent concentration are of a different 
character. The barium compounds contain about > 10 per 
cent., and the strontium compounds 15 per bent, ofwater. 

* Decomposition of Alkaline Earth Silicates by Water .— 
Contrary -to the view generally held, the alkaline earth 
silicates; X.SiD, or X.HjSiCh. are fairly soluble in water, 
and in solution, eleetrolyue dissociation and, at the same 


time, hydrolysis takes place. It has been usually accepted 
that the siiieie add formed is dissolved in the colloidal 
condition, but the authors find that it separates and passes 
into the sediment which settles to the bottom. TM absolute 
solubility of the alkaline earth silicates decreases with eneh 
successive treatment with water, whilst the proportion of 
alkaline earth extracted becomes continuously larger, and 
that of silicia acid continuously smaller. The compounds 
described above, prepared from dehydrated silicic acid, e.g., 
3Ba0.4Si0,, 4-<H 3 0, behave in a similar manner to the 
metasilicatcs when lixiviated with hot water, that is, the 
compounds extracted are of a different composition from 
the original silioates. In the case of the barium com¬ 
pound mentioned, after continued treatment with hot 
water, a gelatinous body was separated from the solution, 
by means of alcohol, having a composition corresponding 
approximately to the formula IlaSiO,.H 3 0. Thus, with 
these compounds also, the proportion of silicic acid con 
tinuously decreases and that of alkaline earth increases in 
the solution. A number of the different compounds 
prepared are described In the original.—-A. S. 

Enolisu Patents. 

Building Materials ; Improved Artificial ..... . B. J. B, 

Mills, London. From A. Seigle, Lyons, France. Eng, 
Pat. 17,579, Aug. II, 1902. 

Chips or shavings of rough iron are formed into blocks, 
and the latter are evenly oxidised, for example, by placing 
them in water acidulated with nitric acid. The metallic mass 
is then placed in a mould, into which a damp and plastic 
mixture has first been introduced. This mixture should 
consist principally of lime and very siliciuus sand, together 
with some ferrous oxide or “ oxide of chrome iron, e.g., 
90 per cent, of sand, 7 per cent, of lime, and 3 per cent, of 
ferrous oxide or “ oxide of chrome iron.” The mould is then 
filled under pressure with the mixture, the articles removed 
and submitted for 10 to 12 hours to the action of steam 
under a pressure of 8 to 10 kilos., after which they are 
ready for use. 

To render the articles impermeable, some percentages of 
a mixture containing oxides or silicates of lead, potassium 
or sodium, and boric acid or borates, may be added to the 
mass before moistening. After the articles have been 
steamed, they are then slowly heated to a cherry-red heat, 
by which they are vitrified.—A. G. L. 

Brick Kilns ; Impls. in -J. W. D. Pratt, Oldbnry, 

Eng. Pat. 7850, April 4, 1903. 

Arches are provided at frequent intervals over a central 
flue running down the middle of the kiln floor, which is 
plain, the bricks to be dried forming the ducts to the 
openings between these arches for the passage and exit of 
the exhaust gases. The shafts leading from the “ steam ” 
flues are also separated from the firing holes, and the 
“ steam ” flues are built inside the main brickwork. 

—A. G. L. 

United States Patent. 

Cement. T. B. Joseph, Salt Lake City, Utah. U.S. Pat, 
733,640, June 80, 1903. 

The cement contains calcined calcium sulphate with water, 
arsenic acid, barium peroxide, and ammonium chloride, to 
which petroleum oil may be added. Or, the cement may 
contain only calcined calcium sulphate, with water and 
arsenic acid, with or without ammonium chloride.—E. S; 

French Patent. 

Stone i Manufacture of Very Refractory -J. Horak. 

Addition, dated 'Deo. 28, 1902, to Fr. Pat. 814,539, 
Sept. 28, 1901. 

A supplementary patent referring to the hardening under 
pressure, in steam boilers, of a mixture of powdered sandy 
or quartz-containing minerals, with hydrauho lime, or of the' 
lime mixed with one or more of the following,—clay, or 
oxides of iron, aluminium, magnesian), barium .or strontiui 
or their compounds. See Eng. Pat. 19,283, 1901 j tl 
Journal,1902,1078.—W. C. H. 
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Slone i Procut of Making Artificial ——. W. Black 
and H. S. Richards. Fr. Fat. 827,629, Dec. 28, 1902. 

•Sue U.S. Pat. 716,371 of 1902 ; this Journal, 1903, 145. 

—T. F. B. 

X.-tMETALLUEGY. 

Blast Furnaces ; Temperature Reaction in the - 

H. Allen. Engineer, 1903, 96, [2482], 84. 

Tub accompanying diagram was constructed chiefly from 
results obtained with Cleveland ore smelted with coke fuel 
and limestone, flux, but it will apply, to a great extent, to 
any blast furnace, since any change in the proportions of 


the furnace, the quantity and pressure of the blast, th< 
temperature of the blast or the height of the furnace wouli 
have no very considerable effect upon the ourve showing 
the temperature in the different zones, other than extendin' 
or reducing the height to which it attains. In general, ai 
increase in the height would have the effect of raising thi 
temperature curve rather than of reducing the temperatun 
at the top of the furnace. By a double row of tuyeres, i 
greater volume of blast would be admitted, but, owing t< 
the rapid reduction of temperature, the curve in the zom 
of fusion would not be greatly affected, unless the differenci 
in the height of the two rows of tuyfires were considerable 
Most of the slag is formed in the neighbourhood of tin 
tuyeres, as the slag-forming constituents are more or less 



•widely separated during the descent of the furnace charge, 
the lime for fluxing being generally in pieces of considerable 
size, which do not come into intimate contact with the 
silica, &c., until the hottest part of the furnace is reached. 

Sir X,. Bell haj^shown that some varieties of coke are 
more readily acted upon than others with regard to “ solution 
by carbonic acid gas ” and the author points out that this 
■will explain why, in some instances, increasing the volume 
'and pressure of the blast has not resulted in economy and 


Increased output of iron, “ through a more active solution 
of coke by the carbon dioxide. ” The diagram also affords 
an explanation of the effect, on the quality of the iron, of 
allowing the stock to fall too low, whilst the temperatures 
in the heat interception and fusion zones will remain 
constant, the volume of the zones of preparation and 
reduction will be considerably curtailed, and consequently 
a higher proportion of the oxide of iron will be reduced by 
solid carbon Instead of by carbon monoxide.—A. 8, 
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Carbon Monoride i Action of - . or Iron and Oxide of 

Iron. O. Charpy. Comptes rood., 1303, 137 , [2], 
120 — 122 - 

Action of Carbon Monoxide on Metallic Iron. —The 
author confirms the view of Margueritte that the action 
is one of cementation. Metallic iron was heated in a slow 
current of carefully purified oarbou monoxide, then the 
increase in weight of the metal, and the amount of carbon 
dioxide formed were determined, and al.o, by combustion 
of the metal, the amount of carbon absorbed by the iron. 
Above 750° C. the deposition of carbon on the surface of 
the iron is practically nil. The following results were 
obtained: — 


Carbon Hied b.v the Iron, as shown hv 


Tempera- 

tore. 


Duration 


of Heating. 


Increase of 
Weight or 
the Aietah 


Combustion 
of the 
Metal. 
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Carbon 
Dioxide 
produced. 
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8 
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0 09 
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0*22 

0-17 
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O'28 
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0'56 
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OtiO 

1)25 

3 

O'OU 

0'72 

O' 00 

935 
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0-41 

0*41 

0'49 
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24 
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O'58 

*1*88 

105‘J 
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0 44 
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0'44 
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2 , 

0-53 

0*53 

O'58 

1125 

3 

O'40 

O'50 

0'47 

1175 

2 

0*47 

0'47 

0'5l 

1185 

2 I 

0 53 

O'53 

0'47 

1190 

3 j 

0-30 

0'30 

0'33 


The figures show that the speed of cementation docs not 
seusibly increase at temperatures above 900° i i. ; this is 
not, however, owing to saturation beintr attained, as the 
author has previously shown that by sufficiently prolonged 
contact of iron with carbon monoxide, a separation of 
graphite in the metal occurs. If, instead of heating in a 
current of the gas, the iron bo heated in presence of a 
limited quantity of carbon monoxide, the carburisation stops 
wbeu the proportion of carbon dioxide formed, attains a 
■certain value. 

Action of Carbon Monoxide, on Oxide of Iron. —On 
heating ferric oxide in a current of carbon monoxide, it is 
reduced to metallic iron, more or less carburised, at all 
temperatures between 200° and 1200° C., the reduction 
being more rapid at the higher temperatures. At 280° C. 
the reduction is complete in 27 hours. Above 1I00°C., 
if the oxide of iron is in contact with porcelain, a fused 
ferrous silicate is produced, which is reduced only with 
great difficulty, but if the iron be heated in a crucible of 
magnesia, the reduction to metallic iron is complete.—A. S. 


Nickel Steels; Consequences of the Theory of the -. 

C. E. Guillaume. Comptes rend., 1903, 137, [1], 

44—46. (See also this Journal, 1903, 868.) 

Tins theory by which the anomalies of the nickel steels are 
explained by the transformation of the iron from the o 
condition to the y condition, or vice versa, leads to farther 
developments. The abnormal course of the variation of 
the modulus of elasticity at ordinary temperatures is 
explained by the fact that the transformation of the iron 
from the 0 to the y state takes place with a considerable 
change of volume. The ehauges in volume of nickel steel 
under the influence of the magnetic field may he as much 
as 50 times greater than those of iron. It therefore follows 
that the actual state of the iron, isolated or dissolved in 
uickel, depends not only on the temperature and pressure, 
but also on the magnetic field, which thus becomes a third 
active factor in the expression of the phase law applied to 
steels. Alloys other than nickel steels do not appear to 
possess analogous properties. Iron very sparsely dis¬ 
tributed is not sonstbly magnetic apart from the solvent 
«na.tal,,and the iron in steels rich in nickel will be magnetic 
or nonmagnetic simultaneously with the nickel,it will 
assume the temperature of transformation corresponding to 
the nickel. 


If this be correct the reversible anomtlics are the, 
n-oessary result of the dissemination of the iron in a solvent “ 
of a magnetic metal which has a temperature of transforma-' 
tion lower than that of iron, and nickel is the only metal, 
fulfilling the conditions,—J. K. II. 

Sulpho-Tclluride [Gold] Ores; Cyaniding ——. 1\ Argali. 

Eng. and Mining J., 1903, 76, [2], 53. 

The author compares the Diehl process for the treatment 
of aulpho-tclluride ores by means of fine grinding and 
subsequent treatment with potassium cyanide and cyanogen ■ 
bromide (this Journal, 1902, 1029) with the ordinary 
process of roasting followed by cyaniding. Kntitsen has 
stated that the comparative cost of treatment per ton of ore 
is 8-9659 dole. (37s. 4-295rf.) by the roasting process, and 
7-8606 dols. (32.v. 9-03d.) by tho Diel|l process, and thut 
the return of gold is 0-88 dol. (3*. 8d.) per ton more by 
tho latter process. The author points out, however, that 
according to Knutsen’s figures, the capacity of the roasting 
plant appears to he only about 60 per cent, of that of the 
Diehl plant, yet the cost of supervision, engine driving, Sets.,' 
is about 50 per .cent, greater for tbo smaller plant. Again, 
by the roasting process tho whole of the yield is in the form, 
of bullion, whilst by the Diehl process about 42 per cent, of 
the bullion content of the ore is left in the form of high- 
grade concentrates which can neither be handled nor roasted 
without loss of value j the additional smelting charge for 
extracting the values from the concentrate is apparently 
not included in Knutsen's figures. In this comparison also 
the roasting plant has not been credited with flue dust or. 
“sweeps.” According to the author a comparison of the 
Diehl process with the roasting process in the case of the 
sulpho-telluritle ores of Cripple Creek, Colorado, would 
work out as follows : — 

Diehl Process. —Cyanogen bromide and royalty, 1 dol. 
(Is. 2d.); fine grinding, 0-5 dol. (2s. Id); filter-press 
work and agitation, 1-25 dols. (5s. 2]d.); total cost, 
2- 75 dols. (1 Is. 5Jd.) per ton. 

Roasting Process. —ltoasting, 0-5 dol. (2». Id.); tank- 
work, 0-25 dol. (Is. ojd.) ; total cost, 0-75 dol. (3s. ljd.) 
per ton. 

There is thus a difference of 2 dols. (8s. -Id.) in favour 
of the rousting process, and assuming the consumption of 
cyanide to be the same in each case, the author states that 
it is evident that the total cost of cyanogen bromide, 
grinding the ore from 30-mesh size to 200-mesh size, filter- 
press work, and concentration would have to be less than 
1 dol. (4s. 2d.) per ton before the Diehl process could 
compete successfully with the roasting process in the 
treatment of Cripple Creek sulpho-telluride ores.—A. S, 

Lead Iiullian; Refining -. F. L. l’iddington. ,T. 

Cbem., Metall., and Mining Soc. of S. Africa. 1908, 3, 

[13], 207—210. 

The l’arkes process, as applied by the Smelting Co. of 
Australis, is carried out in six stages, the amount refined 
being about 200 tons weekly. 

(1) Softening the Base-bullion. —To remove copper, 
antimony, &c. This is effected in a double set of 15-ton 
furnaces, water-jucketted, with 2-in water space, for 3 ins. 
above and 6—9 ins. below the charge-level. The furnace 
is built into an iron pan. The bullion contains 2—3 per 
cent, of impurities. The bars are melted slowly to remove 
as much copper as possible ; the copper dross is drained 
free of lead, and sent back to tho blast-furnace, either 
direct or after liquating. The copper removed, the tempera-, 
ture is raised, and a tin and arsenic skimming is removed : 
the temperature is then again raised, and the antimony 
collects in oily drops; when these have accumulated to a 
depth of £ in., lime, ashes, or fine coal are stirred in, and 
the thickened dross Is skimmed. The operation is repeated’ 
again and again, with stirring, until the dross is yellow and 
breaks with the long grain of pure litharge. The antimony, 
dross is used for the production of hard lead. 

(2) Removal of precious Metals by Means of Zinc. —The 
kettle need is of cast-iron or steel and carries 13 —13 tony. 
The lead run from the softening furnace into the kettle* 
throws up dross which is removed. The lead it heated to 
the maitimr-nnint of zinc. the einc is : added,- the whoW 
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cooled, end the cine removed, the operation being repeated 
once, or, it may be twice. The crasM are kept separate. 
Where the gold U first Attracted with as little silver ae 
poseible, the amount of cine added firit is calculated on 
the gold contents. 1 lb. of cine will remove 1*5 oz. of gold 
when the total amount of gold in the kettle is 800 oz.; 
l a 0 oz. when the total amount is 200 oz.; 0-79 oz. when 
it is 150 oz.; 0-59 oz. when it is 100 oz., and 0-45 oz. 
when the total amount'is 60 oz. 

With regard to silver zincing, the following general 
results were obtained with 11-ton charges:—1 lb. of zinc 
removed 5-6 oz. of silver when the total amount of silver 
in the kettle was 1,450 oz. t 4-1 wheu it was 1 1,200 oz; 
S-8 oz. when it was 930 oz.; 3-5 oz. when it was 755 oz.: 
8-4 oz. when it was 616 oz.; and 2-6 oz. when the total 
amount was 460 oz. of silver. Or, extracting gold and 
silver together 


Total contents ot Kettle. 5 1 lb. ol Zinc takes out 


Gold. 

... 

Silver. 

Gold. 

| Silver. 

0*. 

On. 

Oz. 

Oz. 

m 

3,110 

059 

3*6© 

448 

1,88* 

0*64 

2*80 

880 

2,417 

0*45 

3*34 

204 

1,638 

0*36 

2*86 

143 

1,330 

0*28 

2*65 

125 

1,320 

0*23 

2*54 


The richer the bullion, the greater is the extracting power 
of the zinc, and with very rich bullion it suffices to use 
250 lb. for the first addition; the second addition averaged 
127 lb.; and the third 57 lb.; but, in 112 out of 237 
charges, no third addition was necessary. 

(3) Refining the Lead. —The lead is trented with dry 
(team delivered through a f in. pipe to the bottom of the 
vessel, the lead being hot enough to born the zinc. 4 hrs. 
were usually enough for heating and 3—4 hrs. for 
steaming. The average life of the refining kettle is 
60 charges, and steel kettles are preferred to those of cast- 
iron. Zincing kettles have a longer life. 

(4) Liquation of Zinc Crusts. —The furnace slopes \ in. 
per foot from bridge to flue and from sides to centre. The 
liquated lead rarely contains more than a few ounces of 
silver per ton. 

(5) Retorting the. Liquated AUoy. —A I)u Four tilting- 
furnace is used with Battersea retorts, carrying 56u lb. 
each. These are charged hot, and have an average life of 
30 charges. The condenser is of one-eighth inch iron 
formed into a cylinder 12 in. in diameter, open at one end, 
and lined with a mixture of lime, clay, and cement. It has 
three holes, two on the top, one (the vent-hole) at the 
fttrnace end, and one at the other end, and a tap-hole on 
the bottom for condensed zinc. The bullion left after 
distillation is expelled; the zinc is used again; the zinc 

r powder is sieved and then used in the blast-furnace or as a 
precipitant in oyanide work ; the dross is worked up; and 
the slag is sent to the blast-furnace. The zinc recovered 
is about 60 per cent, of that used originally. The retort 
dross consists of lead-ainc-copper alloy with carbon, and 
if much copper is left in the original bullion before zincing 
it pastes into the dross, and carries much gold and silver 
with it. The dross may contain more of these precious 
metals than the retort bullion itself (e.g., in one - case the 
assay of the dross showed 800 oz. of gold and 3,000 oz. of 
silver per ton). 

(6) Cupellation of the Retort Bullion. —The gold and 
silver are concentrated up to' 50—60 per cent, in a water- 
jacketted cupel, and then transferred to the finishing cupel. 
A anlphuric aoid parting plant is nsed;—W. G. M. 

■ Alloys suitable for Bearing Purposes ; A Study of -. 

G. H. Ciamer. J. Franklin Inst.,' 1908, 156, 49—77. 

Tax author’s researches are in continuation of those of 
(Alley {this Journal, I89S, 440)aud Job (ibid., 1902,974). 

After pointing ont the uncertainty which still exists aa 
totfcp,compositjoaof the alloy heat suited for journal brasses, 
phd tte muItipticFty of form ul« which have been recom¬ 


mended, the author proceeds to a general discussion of 
the essential characteristics of irfeh alloy* suitable, more 
especially, for railway journal bearings. A successful bear¬ 
ing alloy must consist of at least two structural conatitaents, 
viz., a hard constituent to support.the load, and a soft 
constituent to act as a plastio support for the harder grains. 
If the hearings were always in perfect adjustment to the 
journal, a bard unyielding alloy would give the best results, 
since, generally speaking, the harder the alloy the lower the 
coefficient of friction; but, owing to the imperfection of 
the surfaces which have to be dealt with in practice, it is. 
founil that a hard unyielding alloy, which cannot mould 
itself to the irregularities on the journal, causes a concen¬ 
tration of pressure upon a few high spots, with the result 
that rapid beating and abrasion occur, leading to hot boxes 
and rapid wear and tear. On the other hand, soft metal 
bearings are apt to cause unduly rapid wear of the journals, 
though whether this is due to the imbedding of grit in the- 
hearing surface, with consequent formation of the lap, or 
to the fact that the metal itself has a dragging nature, the 
author is not prepared to Bay. Excessive collar wear of 
journals is, however, undoubtedly caused by the lead lining 
of brasses lapping out the fillets. 

Of tho white metal alloys, the cheapest which can be 
used is composed of lead and antimony. These metals 
alloy in all proportions, but the mixture which alone is free 
from segregation is the eutectic mixture composed, approxi¬ 
mately, of 87 per cent, of lead and 18 per cent, of antimony. 
This mixture has been adopted by the Pennsylvania li.lt. 
for lining-up brasses. Alloys containing less than 13 per 
cent, of antimony consist of dendrites of pure lead im¬ 
bedded in a matrix of eutectic -, with more than 13 per 
cent, of antimony, free crystals of the lutter appear. With 
increasing antimony the alloys become more brittle, until, 
with above 25 per cent., they are unsafe for use. Charpy 
considers that the alloys containing between 15 and 25 per 
oent. of antimony are the best constituted for bearings, the 
free antimony forming the necessary hard constituent 
emliedded in the plastic eutectic; but the author points out 
that the alloys containing free lead also possess the necessary 
structure of a hard constituent (the eutectic) imbedded in 
the more plastic lead, and that although the friotion of such 
alloys is higher than that of alloys containing excess of 
antimony, the wear is much less. Experiments prove that- 
lead is the best wear-resisting metal known, and that with 
increasing antimony, and increasing hardness and brittleness, 
the wear becomes more marked, owing to the breaking off 
of the harder particles. The addition to tin of the lead- 
antimony alloy imparts rigidity and hardness, without 
increasing brittleness, and is desirable when high pressures 
have to be carried, though it increases the cost. Babbitt 
metal, composed of tin (89-1), antimony (7-4), and copper 
(3-7), which is still regarded as the standard of excellence, 
is the most expensive of all white metals, and in the 
majority of eases might be replaced by cheaper alloys. 
The addition of lead in small proportion to this alloy 
renders it superior in every way. 

Passing now to the bronzes composed of copper, tin, and 
lead, the author has confirmed and extended the work of 
Dudley. For this purpose be has used a testing machine 
designed by Prof. Carpenter, of Cornell University, con¬ 
sisting of a journal, 3| ins. in diameter, revolving on a 
large cast iron wheel, which takes the weight and prevent 
heating of the journal bearings. The test-bearing is 8| ins. 
long by J inch wide, and can be weighed on a chemicals 
balance. It is held in contact with tho journal by means of 
a ball and socket joint. Connected with a weighted lever, the 
pressure being applied by means of a powerful spring, and 
a weight sliding along a graduated arm attached to the lever 
gives the friction in pounds. A thermometer indicates the 
temperature of the test-bearing. In each test the journal 
made 100,000 revolutions, at a speed of 525 per minute, ami 
the wear of the journal was deterinined by weighing it before 
and after the test. The method of lubrication was the 
same in' all tests, and Consisted in keeping waste saturated 
with Galeua oil, in contact with the underside of the 
journal. ■ Each of the alloys made and tested was anbjeoted 
to chemical-analysis-am - microscopic examination. The 
result* obtained, confirm the conclusions reached by Dudley, 
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viz., that the rate of wear diminishes with the decrease cf 
tin and with the increase of lead. Dudley’s “ Kx. It ” alloy, 
composed of copper 76 per cent, tin 7 per cent., and lead 
15 per cent., was believed to represent the limit of diminu¬ 
tion of tin and increase of lead possible in practice without 
liquation of the lead occurring in the mould. But in view of 
the marked diminution in the rate of wear produced by each 
increase in the percentage of lead up to 15, it seemed highly 
desirable to endeavour to make alloys containing still more 
lead. It was then discovered that whilst a certain amount 
of tin was necessary to prevent liquation of the lead, ami 
also to give the alloy sufficient compressive strength, a 
greater amount was very detrimental. Alloys containing 
5 per cent, of tin and 30 per cent, of leal were produced 
without ditfieuliy i but if the tin exceeded G to 0. 3 per cent., 
castings containing 30 per cent, of lead could not be 
obtained; and if the tin exceeded 7 per cent, not more 
than 20 per ceut. of lead could he introduced, except on a 
small scale and by the use of chill moulds. This the 
author explains as probably due to the fact that these 
alloys are constituted of dendrites of copper freezing at 
above 1,800° F., a eutectic made up of alternate lamina; of 
the alloy SnCu 3 and copper, freezing at about 930° F„ and 
free lead melting more than 300’ F. below the eutectic; 
and that when the amount of eutectic is increased to such 
an extent as to keep a large bulk of the alloy for a long 
time liquid in the mould, time is given for the lead to 
liquate to the bottom; whilst in the presence of only a 
small proportion of eutectic, solidification takes place 
rapidly, forming the copper-tin network which envelops 
and upholds the still liquid lead. This is proved by the 
fact that such castings may be withdrawn from the sand 
when still red-hot and yet show no sweating of the still 
liquid lead. However, the presence of certain impurities, 
or casting at too high a temperature, may still causo slight 
segregation, even when adhering to the proper proportion of 
tin j and as casting in iron moulds is quite impracticable 
for many patterns, it was sought to find some metal which, 
if added to the mixture, would cause more rapid solidifica¬ 
tion of the castings. This result was obtained by the 
addition of from J to 1 per cent, of nickel. Tho alloy 
finally adopted was composed of copper G4 per cent., tin 5 per 
cent., lead 30 per cent., and nickel 1 per cent., aud is known 
as “ Plastic Bronze.” Nearly four million pounds of it 
have been successfully made during the past three years, 
in castings weighing from a fraction of a pound to over 
1,000 lb. It is handled as readily in the foundry as any of 
the common alloys; castings are sharp and clean, and are 
readily machined. Nickel was purposely not added in 
making the test-bearings used for the experiments recorded 
in the table, as it was thought desirable to have no metal 
present throughout the series other than coppor, tin, and 
lead. The results prove that the reduction of tin and tho 
addition of lead, whilst increasing the friction and, to some 
extent, the rise of temperature, enormously reduce the 
rate of wear. 


- 

Copper. 

Tin. 

Lead. 

- 

Friction. 

Temp. 

above 

lloom. 

Wear in 
Grins. 
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1 

85-76 

14*90 


13 

SO 

0*2800 

2 

90-67 

9*46 


13 

51 

0*1708 

a 

95'01 

4*95 


1(5 

62 

0*0770 

4 

9(1‘82 

4*02 

4*82 

14 

63 

0*0542 

r» 

8.V12 

4*64 

10*61 

IB* 

5*5 

0*0380 

o 

81*27 

5*17 

I4'l* 

18* 

58 

0-0327 

7 

75? 

fi? 

20? 

18* 

58 

0*0*77 

8 

68-71 

5*24 

26*67 

18 

58 

0-0204 

9 

61*34 

4*70 

31-22 

18 

64 

0*0130 
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Bronzes and Bearing Metals j Analysts of -. 

H. E. Walters and O. J. Aflelder. XXIII., page 927. 

Aluminium / Solubility of ■ , in Nitric Acid. B. Woy. 

Zeits. Uffentl. Chem., g, 158—161. Cbem. Centr., 1903, 

2,[s],9a- 

Coxtbxrt to the statements in text-hooks, &«., that ■ 
aluminium isacted upon only slightly or not at all by nitric I 


! 

acid, the author finds that commercial aluminium is rapidly 
dissolved by nitric acid, witli formation of ammonia.—A. S. 

Cyanide Solutions; Assaying - [ Determination of 

Gold and Silver']. Mining and Scientif. Press (Cul.). 
XXiir., page 927. 

English Patkhth. 

Sulphur; Elimination of ——, from Sulphide Ores. 
K. H. Miller, London. Fug. Pat. 15,272, July 8, 1902. 

The powdered ore is mixed with carbon and with sodium 
sulphide, “ or other suitable sulphide,” and tho mixture is 
heated to incipient reduess with limited access ot air for a 
short time ; after which, the roasting is continued with free 
admission of air. After partial cooling, the charge is mixcit 
with sodium nitrate, or other suitable nitrate, and is heated 
to complete the oxidation.—K. H. 

Precious Metals from their Ores; Apparatus for Use in 

the Extraction of -. \V. A. Mercer. London, amt 

J. B. de Atzugaray, Sborllnmls, Kent. Eng. Pat. 17,322, 
Aug. fi, 1902. 

Thk apparatus is especially intended for use in the process 
of treating ores for their precious metals, consisting in 
blowiug a halogen, such as bromine, mixed with oxygen ov 
oxygenated gases through a mixture of tho ore with a 
• cyanide solution. The present invention relates to menus 
for employing mechanical agitation, to keep the ore in 
suspension in the licjuid whilst the chemical, whether 
gaseous or liquid, is being forced in. The closed vessel is 
provided with fixed internal blades, a rotary hollow spindle 
with ball hearings and with blades or heaters set at ttu 
angle, and carrying at the hack perforated lead pipes, with 
means for raising, lowering, and rotating tho spindle, and 
there are steadying and supporting adjuncts. See U.S. 
Pat. 701,002, May 27, 1902 and Eng. Pat. 15,541, July 31, 
1901; this Journal, 1902, 8G3 and 1110; also 1J.S. Pat. 
724,076, March 21, 1903 ; this Journal, 1903, 558.—E. S. 

Tin i Treatment of Stanniferous Ores to Facilitate the 

Extraction of -, and the Accompanying Metals. 

H. Mennicke, Hftchst u/XL, Germany. Eng. Pat. 17,610, 
Aug. 11, 1902. 

Oxuut tin ores, or sulphide ores after roasting, are crushed, 
moistened with water, and introduced into fused sodium, 
bisulphate, heated to about 300° C., and towurds the end 
of tho operation, to about 425° C. A small proportion of 
sodium nitrate is preferably added. The mass is stirred for 
half an hour or less, and is then chilled with water, aud 
lixiviated. The solution contains the silver, bismuth, 
tungsten, and copper originally present in the ore, as 
sulphates. Lead sulphate is washed out from the residue., 
which then forms a pure oxidised tin ore, from which the 
metal may he obtained by smelting.—K. S. 

Zinc anil other Sulphides; Extraction of -, from their 

Ores. G. C. Marks. London. From G. D. Delprut, 
Broken Hill, New South Wales. F,og. l’at. 26,279, 
Nov. 2d, 1902. 

j Onus containing zinc sulphide, or other sulphides, are 
added, in fine powder, to a bath of salt cake (sodium bisul¬ 
phate) dissolved in water, of sp. gr. 1-4 approximately', 
which is kept hot, but not boiling. The sulphides which 
rise to the surface arc skimmed off from time to time. 

—K. S. 

Pulverizing Mills for the Treatment of [Gold] Ores a d 
the like. J. IJ. Klspass, Los Angeles, California. Eng. 
Put. 7897, April G, 1903. 

Tub mortar of the mill is mounted to rotate on a number 
of bevelled rollers set at an inclination to the horizontal. 
The pulverizing rollers are also mounted at au inclination 
in vertically-movable journal-boxes mounted in inner and 
outer posts forming the frame, and work in conjunction 
with an annular steel die set in the bed of the mortar, the 
pressure on these rollers being adjustable by means of a 
pressure-screw acting through a crosshead and springs on 
the journal-boxes. The mortar is formed with an inclined 
annular ledge outside the die, and i* provided with a tcreeii 
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outside the ledge, a plough supported over 'the ledgo being 
arranged to throw the upper layer of pulverized material 
outwardly agiiiust the icreen and also inwardly over the 
mortar face. The material which passes through the screen 
fells over an inclined amalgamating plate into a trough at 
the base.—K. A. 

Cast Iron; Soldering Compound fot -. G. Huth, 

London. Eng. Pat. 8466, April 14, 1908. 

The soldering compound is composed of a finely-divided 
metal, as iron or copper, oither superficially oxidised, or 
coated with an “ oxygeu compound,” mixed with a flux, 
such as horax, and paraffin oil or the like.—E. S. 

Aluminium; Soldering -. C. Sorensen, Slagelse, 

Denmark. Eng. Pat. 9715, April 29, 1909. 

Potassivm chloride is applied to the cleansed surface of 
the aluminium, which is then heated from below to about 
600° C., whilst the saline coating is heated to about 900° C., 
tlins binding both. After partial cooling, tin is applied, 
when the aluminium is soldered to the metal concerned at 
a temperature of 328° C.—E. >S. 

Foundry Sanil; Process of Renovating -. H. H. Lake, 

London. Prom General Electric Co., Schenectady, N.Y. 
Eng. Pat. 16,926, July 30, 1902. 

* Spent ” or used foundry sand is renovated by washing it 
with water, the sand being at the same time stirred, whereby 
the foreign objectionable matter is rubbed and washed 
away, about 90 ]>er cent, of the total amount of sand used 
being recovered. The sand is then more or less dried, 
mixed with silica or the like to give it the requisite fineness, 
and then mixed with unburnt clay and molasses, water, or 
other binding agents.-—A. G. L. 

Cement Composition [ for Blow-holes in Costings] ; New 
or Improved —. W. Perry. Eng. Pat. 24,091, 

Nov, 4, 1902. I., page 899. 

United States Patents. 

Metallurgical Furnace. M. P. Boss, San Franeiseo, Cal., 
Assignor to the Hydrocarbon Smelting Compauy, West 
Virginia. U.S. Pat. 732,263, June 30,1903, 

An elevated hopper delivers the ore or material to be 
treated into an inclined calcining chamber, communicating 
at its base with an oppositely inclined hearth, delivering on 
to a horizontal hearth; above which an oxidising atmo¬ 
sphere is maintained, whilst above the inclined hearth is a 
reducing atmosphere. The furnace is intended to be fed 
with hydrocarbon fuel, which is introduced longitudinally 
god transversely in the inclined hearth chamber, and 
transversely of the lower chamber, the exit flue from which 
Jeads from the point of connection of the two chambers. 
Many other features are claimed. Compare U.S. Pat. 
708,116, Sept. 2, 1902; this Journal, 1902, 1400.—E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,264, June 30, 1903. 

The furnace comprises connected calcining, reducing, and 
oxidising chambers, with means for producing the required 
atmospheres in them, an air-heating chamber being situated 
partially over and partially under the two latter chambers, 
connected by a vertical flue, and open to the atmosphere 
at one end, means for impelling air into the oxidising 
chamber being provided. Series of hydrooarbon burners 
are suitably arranged for the purposes indicated.—E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,265, June 80,1903. 

The main features of the furnace are similar to those 
.described in the two preceding patents. Meapi fire claimed 
whereby gaseous flames may be freely developed where 
required, either oxidising or reducing in character, without 
actual contact with the material in the chambers.—E. S. 


Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,2«6, June 80, 1908. , 

The calcining, reducing, and oxidising chambers are 
arranged and heated substantially as in the former patents. 
The oxidising chamber is provided with a hearth longer 
than the chamber, and extending into the reducing 
chamber, covered with a bed of fusible material, which 
will chemically combine with the partially reduced metal 
or ore body discharged on it, on which fusible materia! is a 
floating bridge serving to divide the chamber at the surface 
of the molten metal into two parts ; one part forming a slag 
basin, and the other, a refining basin, both having depth 
sufficient to allow vertical finiDg of the metal from its point 
of ingress into the chamber to its point of egress.—E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal, 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 782,267, June 30,1903. 

A ohamver in which a reducing atmosphere is maintained 
has an arched top, and is provided with a conical hearth, 
connected with a second chamber for oxidation, having a. 
basin-shaped hearth, on which a supplemental body of 
material, adapted to react with the substance under treat¬ 
ment, receives an air blast through its body. Means for 
free development of Same in the upper part of the oxidis¬ 
ing chamber are provided, and these flames do not come 
into contact with the material under treatment.— E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting ( ompauy, West 
Virginia. U.S. Pat. 732,268, June 30, 1903. 

The furnace includes a calcining and a reducing chamber 
having inclined hearths, with heating means, a tank having 
a floating slag-ring into which the metal from the reducing 
chamber passes, and an oxidising chamber provided with a 
removable hearth on to which the metal flows from the 
tank. Below this hearth is a series of tuyeres having 
couplings projecting below the bottom of the hearth, and a 
removable device for feeding them with air. The passage 
way hetween the tank, or fining portion of the hearth, and 
the movable portion of the same, is provided with an opening 
to the outside of the furnace.—E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 782,269, June 30, 1903. 

In this form of furnace, besides calcining and reducing 
chambers, a removable oxidising hearth is mounted on u 
trackway, with means for continuously tilting both, con¬ 
sisting of a pair of discs on which they are mounted, having 
opposing surfaces arranged at an angle to the plane of the 
horizon, which discs can be rotated relatively to oue another. 

—E. S. 

Ores [of the Precious Metals ] ; Process of Leaching -. 

G. li. Thede, Havilah, Cal. U.S. Pat. 732,605, June 30. 
1903. 

The ore is treated with a oyanidc solution containing 
hydrogen peroxide and an oxide reducible by such per¬ 
oxide ; or such an oxide may be first mixed with the ore, 
which is then leached by the eyanide solution containing 
hydrogen peroxide, or instead of hydrogen peroxide, 
another oxide capable of reacting with the oxide mixed 
with the.ore. —E. S. 

Gold-Extracting Process. T. B. Joseph, Mereur, Utah. 
U.S. Pat. 732,639, June SO, 1903. 

Ores containing precious metals are leached by an 
aqueous solution of potassium cyanide, containing bromine, 
calsium hydroxide, barium peroxide, and carbon dioxide, 
the pulp being agitated by forcing in compressed air; or 
the carbon dioxide may be forced in with the latter. 
Alternatively, the ore may be treated with potassium 
cyanide solution containing barium bromide and peroxide. 
Compare U.S. Pats. 718',833, Jan. 20, and 728,?97, May 19. 
1908; this Journal, 1903,214 and 747.—E. S. 
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Metal-Leaching Proceee. T, B. Joseph - , Salt Lake City, 
Utah. U.S. Pat. 732,041, June 30, 1903. 

Metal* are extracted from their ore* by subjecting the 
tatter to the notion of an aqueous (olution of sulphnric 
acid, sodium chloride, nitric acid, potassium permanganate, 
and sodium thiosulphate; or the sodium chloride and 
thiosulphate may, severally or jointly, be omitted.—E. S. 

Gold i Process of Extracting -, from Ores. H. It. 

Cassel, New York, N.Y. U.S. Pat. 732,708, July 7, 1903. 
An alkaline solution in which bromine has been collected, 
is acidulated to set bromine free, and is then used in 
teaching the ore; to the resulting liquor a bromate and 
an acid are added, and from the sub-divided solution the 
bromine is vaporised, and collected in solution of an 
alkali hydroxide for re-use as described. Prom the liquor 
thus freed from bromine, the gold is then precipitated. 
Compare U.S. Pats. 694,849 and 094,350, March 4, 1902 ; 
this Journal, 1902, 485 and 486.—E. S. 

Gold i Apparatus for Extracting -, from Ores. H. It. 

Cassel, New York, N.Y. U.S. Pat. 732,709, July 7, 1903. 

The apparatus for conducting the process described in the 
preceding patent (see the above abstract) comprises an ore- 
vessel, having at its top an inclosed solution-distributor, 
communicating on one side with an “alkaline bromine- 
solution ” tank, and on the other side with an acid tank ; a 
vat to receive the liquor; a communicating tank; a 
vaporising tower in connection with an air-blust; a gold- 
precipitating tank ; and a bromine recovery tower, in which 
the bromine vapours from the vaporising tower arc 
absorbed by caustic soda solution, for use, after acidulating, 
in treating fresh portions of ore. Other accessory vessels 
and connections aro described.—E. S. 

Metallurgical Processes; Apparatus for Use in - 

[Cganiding Gold and Silver Ores']. P. II. Officer, 
R. H. Officer, ,1. II. llurfeind, and .1. W. Neill, Salt Lake 
City, Utah. U.S. Pat. 733,739, July 14, 1903. 

The closed tank in which the ore-pulp is treated with a 
cyanide solution (in the case of gold and silver ores) has a 
conical bottom, into or near the apex of which a pipe 
passing centrally from above into the tank, leads compressed 
air or gas. From the apex there is a discharge opening 
and pipe leading to a filter-press, the flow being aided by 
compressed air or gas, which is also passed upwards from 
the apex within the tank. From the top of the tank a 
pipe passes, the downward continuation of which reaches 
to near the bottom of an absorption tank, containing a 
caustic alkali solution, means for delivering which into the 
treating tank are provided, as well as for circulation 
throughout of compressed air or gases. Compare U.S. 
Pat. 705,698, July 29, 1902; this Journal, 1902, 1141. 

—E. S. 

Precious Metals; Process of Extracting -, from their 

Ores. J. W. Maxwell and J. W. Sawyer, Louisville, 
Ivy. U.S. Pat. 733,859, July 14, 1903. 

The powdered ore is treated “ with heat, sodium ohloride, 
oxygen, nascent chlorine,” and with a current of chlorine 
gas, to volatilise the non-metals, and carry them, a* chlorides 
or otherwise, to be condensed; the chlorine is then passed 
as a rapid current under pressure, at a temperature com¬ 
mencing at about 360° F., and slowly rising to about 755° F., 
at which the current is maintained for from one to three 
hours. The base-metal chlorides, and some silver chloride, 
volatilised, are collected, and the excess of the ohlorine 
used is Btored. A mixture of hot hydrogen and super¬ 
heated steam is then pusged through the still heated ore 
for a short time, to remove chlorine, &c.; mercury vapour 
19 i j 6X * P a3se< ^ under pressure to amalgamate “ floured ” 
go.d. The ore thus prepared is washed by chlorine water, 
whereby chlorides of precious and other metals not-'pre¬ 
viously removed (except silver chloride) are dissolved. 

^ b*-solution, filtered from the pulp, is treated with sodium 
sulphide to recover the dissolved Petals as sulphides. The 
silver ohloride retained by the pulp is dissolved out of it 
hy a solution of sodium thiosulphate, from which solution 


the silver is precipitated at sulphide. The pulp is then 
treated with a stated proportion of mercury, the gold being 
recovered from the resulting amalgam In the usual way. 

Aluminium ; Soldering of ——. H. Lange, Voster&S, 
Sweden. U.S. Pat. 733,662, July 14, 1903. 

The cleansed aluminium surfaces are heated and covered 
with a layer of molten zinc, and then with molten aluminium- 
zinc alloy; the surfaces are thou hold in contact whilst 
being subjected to sufficient heat to melt the alloy.—E. S, 

French Patent. 

Steel and Malleable Iron; Process for Manufacturing . 

J. A. Hunter. Fr. Pat. 327,566, Dec. 22, 1902. 

See U.S. Pat. 719,117 of 1903 ; this Journal, 1903, 214. 

—T. F. B. 

XI-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELKCTBO-CHEM1STKY. 

Lead Anodes; Irregularities in the Use of -, in Sodium 

Carbonate Solution. K. Elba and E. Stohr. Zeits. 
Elektrochem., 1903, 9, [26], 531. 

In the reduction of aromatic uitro-compounds in alkaline 
solution (preparation of azo- and bydrazo - compounds, 
benzidines, &c.), in which sodium acetate is added to the 
cathode liquid, and the lead anode is immersed in saturated 
solution of sodium carbonate, a high current-concentration 
is necessary, and hence, to prevent tod great rise of tem¬ 
perature, u low bath resistance. Frequently the resistance 
in the anode-cell rises in a very irregular way; this arises 
either from chloride in the sodium carbonate solution or 
from insufficiency of sodium carbonate. In the former ease 
the anode becomes coated with a badly conducting crust of 
lead peroxide, chlorido, and carbonate, instead of the normal 
coating of peroxido; in the latter, the peroxide ooating 
drops off, and the plate becomes a soluble anode, behaving 
in the manner described by Isoiilmrg (this Journal, 1903 , 
559). The sodium carbonate must therefore be free from 
chloride, and at least so much anode-liquid must be used as 
shall allow 15 c.c. of eohl saturated sodium carbonate 
solution per arap6re-hoar. — J. T, D. 

Lead Carbonate and Chromate; Anode-Potential during 

the Formation of -. G. Just. Zeits. Elektrochem., 

1903, 9, [27], 547—549. 

IsKNHono (this Journal, 1903, 539), in his work on the 
formation of white lead with lead electrodes, found that tho 
potential of the anode rose, at first gradually, and then 
more rapidly, from 0-4 to 3-0 volts. The author finds, on 
varying the proportions of sodium carbonate and chlorate, 
that with lojv sodium carbonate concentration, the anode- 
potential is and remains that of a lead plate in a solution 
containing lead ions (0-192 volt), but as the sodium car¬ 
bonate concentration increases, the anode-potential more 
and more rapidly rises from that initial value, the cell- 
E.M F. rises, and tho anode ultimately becomes covered 
with, and has the potential of, lead peroxide. With sodium 
chromate the results are similar, but exhibited in a still.higher 
degree. In pure sodium chlorate solution (1-5 per cent.), 
however, the anode-potential is found to increase rapidly 
with the current density ; and the author attributes the 
above-described; behaviour of solutions containing much 
sodium carbonate to the gradual lessening of the effective 
surface of the anode, and hence the gradual increase of 
the current density, by the deposition on the anode of an 
adherent carbonate precipitate. This goes on till the anode- 
potential has risen to that of peroxide, and peroxide ac¬ 
cordingly begins to form; at first concurrently with the 
solution of load, afterwards exclusively. Experiment! with 
copper have shown that it, too, becomes polarised at high 
current-densities; when that is the ease, cupro-ions aswell 
^ as cupri-ions go into solution,—J. T. D. 
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Solution»i Electrolysis of Aqueous -. C. Frenxel. 

Zeits. f. Elektrochem., 1908, 9, [24], 487—496. 

These experiments, made with solution* of alkalis, are in 
extension of others previously made to determine the nature 
of ammonia solutions. The position of the notch in the 
anode curves and the effect of the previous treatment of the 
electrode are discussed.—W. G. M. 

Alkali Sulphides; Electrolysis of -. A. Ilrochet and 

G. Hanson. Zeits. f. Elektrochem., 1903, 9, 129], 
509-511. 

Duhkek and others have found that in the electrolysis of 
sulphides, sulphates are produced. In dilute solutions this 
is so, but with concentrated solutions at 50°—60° sul¬ 

phur is deposited at the anode and hydroxide and hydrogen 
are formed at the cathode. The sulphur dissolves in the 
solution, to which a yellow colour is thus imparted, but 
forms hydrogen sulphide with the cathode hydrogen. 
There is thus a reversible equation— 

N«jS + 2H-0 2NaOH + H 3 + S, 
which, however, is not effective in the sense from right to 
left when a diaphragm is used. In an experiment with a 
solution containing 544 grins, of sodium sulphide and 
8 grms. of sodium thiosulphate per litre, working with a 
current density of O'07 amp. per sq. cm. of anode or 
cathode surface and an initial temperature of 68'5° C., 
using no diaphragm, the temperature gradually rose to 
74° C. in three hours, and the P.D. fell from 2 to 1'86 
volts. At tlie end of this time there was an opposing 
K.M.F. of 0'2 volt on breaking the circuit, the quantity 
of sulphide was reduced to 47f> grms. per litre, whilst the 
quantity of thiosulphate was unchanged j no trace of 
sulphate was found. With a lower current-density the 
reduction was greater. When diaphragms were used and 
a dilute solution, sulphur was separated and converted into 
sulphurous acid. Hydrogen sulphide was evolved, hut to 
a smaller extent as the solution employed was richer in 
sulphide. Wilh a solution containing 50U—600 grms. of 
sodium sulphide por litre, a current-density of 5—6 amp. 
per sq. dcm. required a P.l>. of 1 ’2—2'2 volts, but as the 
decomposition of the sulphide requires only a low voltage, 
the P.D. necessary depends mainly on the resistance of the 
diaphragm and the distance between the electrodes. Plati¬ 
num, carbon, lead, iron, or nickel could he used as anode, 
unless chlorides were added, in which case iron and nickel 
formed sulphides und could not be used. Copper acts as a 
soluble anode whether chlorides are present or not. In all 
experiments tried the anode-potential was lower when sul¬ 
phur dissolved, and higher when it was deposited or oxidised. 
When a concentrated sulphide solntion is used and the 
sulphur is passing into solution, there is found to be a 
critical point at which the npedles of the ammeter and volt¬ 
meter begin to oscillate regularly, but in opposite directions ; 
this is due to the deposition of sulphur from the Immediate 
neighbourhood of the anode, with consequent reduction in 
the sulphide concentration, and therefore in the ability to 
dissolve sulphur. The resistance therefore increases, the 
P.l). increases, and the current-intensity is diminished. 
Lees sulphur is then deposited and it can dissolve more 
rapidly than it precipitates, so that the volume of current 
increases again, and the cycle recommences. This pheno¬ 
menon is more clearly observable with than without 
diaphragms. Alkali sulphide solutions always give either 
sulphur or sulphur oxidation products, which finally yield 
sulphuric acid, according to the concentration at the anode. 

—W. G. M. 

Antimony; Electrolytic Determination of -, and 

Separation from Tin. A. Fischer. XXIII., page 926. 

English Patent. 

Electrolysing Processes and Appliances [Manufacture of 
Oxides of CHtbrine]. J. Wetter, London. From the 
Elektrizitiits Akt. - Ges., vormals Schuckert and Co., 
Nflrnbcrg, Germany. Eng. Pat. 28,853, Dec. 23, 1902. 

See Ft. Pat. 326,598 of 1902 ; this Journal, 1908, 796. 

—T. F. B. 


United States Patents. 

Electrolytic Apparatus. L. Gurwitsch, ICiew, Bussia. 
U.S. Pat. 783,643, July 14. 1903. 

See Eng. Pat. 16,353 of 1902 j this Journal, 1903, 872. 

—T. F. 11. 

Battery; Secondary -. W. Gardiner, Chicago', 111.. 

Assignor to North-Western Storage Battery Co., III. 
U.S. Pat. 732,842, July 7, 1903. 

An outer tray with hermetically sealed lid forms one 
clectrode, the other is a smaller perforated tray with wire 
gauze bottom placed within, but insulated from the first 
named, the conductor passing through the latter, but insulated 
from it. Active material is placed on the inner tray and 
reticulated material on the bottom of the outer vessel. 
Tbe active material on the inner tray may be in the form 
of a relatively hard porous tablet. The electrolyte may 
be caustic alkali and zinc oxide.—W. G. M. 

Electrolytes; Method of Preparing -. W. Gardiner, 

Chicago, III., Assignor to North-Western Storage Batterv 
Co., ill. U.S. Pat. 732,843, July 7, 1903. 

An excess deposit of a metal is accumulated upon an 
eleotrode by repeatedly charging a cell containing in 
solution an oxide of the metal and caustic alkali, replenish 
ing the oxide in the solution between successive charges, 
and then, when sulficienl metal has been deposited, re¬ 
plenishing the cell with a solution of pure caustic alkali 
solution.—W. G. M. 

Ac! ire Material \_Urea Sulphate] for [Plates of] Electric 
Accumulators. A. L. Rosenthal, London, Administratrix 
of S. A. Rosenthal. U.S. Pat. 733,918, July 14, 1903. 

See Eng. Pat. 12,700 of 1902; this Journal, 1903, 803. 

—T. F. B. 

Chlorates and Perchlorates ; Electrolytic Manufacture 

of -. P. Lederlin, Chedde, France. U.S. Pat. 

732,7 53, July 7, 1903. 

See Eng. Pat. 14,387 of 1902 ; this Journal, 1902, 1282. 

—T. F. It. 

Phosphorus; Apparatus for Making -. H. lx. Duncan, 

l’ottstown, l’a.. Assignor to General Chemical Co., New 
York, N.Y. U.S. Pat. 733,017, July 7, 1903. 

The apparatus consists of an electric furnace adapted fur 
intensely heating phcsphatic material for production of 
phosphides ; a chamber in which the phosphides are 
decomposed by water; a storago tank for the hydrogen 
phosphide evolved, communicating with a drying chamber, 
and a heating chamber, in which the phosphide is decom¬ 
posed, connected to a receiver for the products of the 
decomposition.—E. S. 

Phosphorus ; [ Electrical ] Process of Making -. K. K. 

Duncan, Assignor to General Chemical Co. U.S. Fat. 
733,316, July 7, 1903. VII., page 908. 

French Patents. 

Electricity; Non-conductors of -, rendered Conduct ant; 

and Impt. of Bad Conductors of -. G. Pommerhan/. 

and II. Wien. Fr. Pat. 327,541, Dec. 20, 1902. 

The material to be treated is impregnated with antimony 
trichloride or with zinc chloride.—W. G. M. 

Ozonising i System of—. F. A. Chadefaux. Fr. Pat- 
327,291, Dee. 12, 1902. 

An electrical generator of the Holtz type is enclosed in 11 
case through which air is blown by means of a bellows, 
which may be actuated by an eccentric attached to the 
pulley that drives the glass disc of tbe generator. In dt c 
outlet pipe for the ozonised air is a gauze tray containing 
cotton wool saturated with ether or other volatile matter 
capable of lessening the irritant effect of the ozone. 

—W. G- M. 
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(N.)—ELECTRO-METALLURGY. 

Cyanide Silver-bathe [Silver-plating'] ; Decompositions 

occurring in -. E. Jordis and W. Strainer. Zeits. f. 

Elektrochem., 1903, 9, [28], 572-575. 

Cakbon dioxide attacks a bath in use to a greater extent 
than one standing idle, but the amount of cyanide decom¬ 
posed is in excess of that which would correspond to the 
carbon dioxide entering into the reaction. The amount of 
the decomposition is loss in the winter than in spring and 
autumn, probably owing to the influence of temperature. 
Hatha containing chloride (formed by dissolving silver 
chloride in the double cyanide) are more readily decom¬ 
posed, and therefore require more frequent regeneration 
than plain cyanide baths do. This disadvantage is accom¬ 
panied by the advantages that the resistance of the chloride 
bath is only two-thirds that of the pure cyanide bath, and 
that the electrolyte can be attacked without harm by 
relatively large currents, when it contains a larger pro¬ 
portion of carbonate. The presence of oxalic acid, reducing 
substances, and other bodies in old baths gives an indication 
of the cause of the decomposition of the cyanide otherwise 
than by carbon dioxide. It is commonly stated that an old 
silver bath works better than a new bath, and potassium 
formate and ammonia are sometimes added to a new buth— 
or the latter is heated—to “ age ” it. Hut this is unnecessary, 
a new bath gives good deposits if the materials are pure and 
the ammeter and voltmeter are used during deposition. 

—W. U. M. 

Unitkd Status Patents. 

Iron ; Electro/ytically Coating - with Zinc. 

E. Goldberg, Moscow. U.S. Pat. 733,028, July 7, 1903. 
r-'Ki: Eng. Pat. 7923 of 1902 ; this Journal, 1903, 420. 

— 1 T. K. it. 


Furnace ; Klectric ——. P. L. T. Hdroult, La Pras, 
France. U.S. Put. 733,040, July 7, 1903. 

Skb Eng. Pat. 8912 of 1902 j this Journal, 1903, 817. 

—T. F. B. 

Metals and Metal Compounds ; Process of Smelting 

[ Electrically ]-. G. Eglv,Ctiarlotteuburg, Germany. 

U.S. Pat. 733,578, July 14, 1903. 

Tuk process is conducted in an electric furnace, in which 
the lower, horizontal carbon electrode, at the base of the 
furnace, is covered bv a scoria containing magnesia anti 
other substances, so constituted as to be a conductor, and 
to remain solid at the temperature at which the smelting 
of nickel, wrought iron waste, or other metals or metal 
compounds can be effected. — K. S. 

XII—FATS, FATTY OILS, AND SOAP. 

Heeswa r, Portuguese; Characteristics of ——. H. Mast- 
baum. Zeits. augew. Chcm., 1903,16, [27], 647—653. 

A considkhablk amount of beeswax is imported to Lisbon 
from Portuguese colonies, chiefly Angola, whilst the main 
supply of imported wax is obtained from Hamburg. The 
wax produced in Portugal is formed mainly in cylindrical 
cork hives, known as Cortigos, which yield annually about 
“ 700 tons of honey ami 1,100 tons of wax.” After removal 
of the honey, the wax is melted, strained, and poured into 
moulds, which give blocks of 30 to 35 kilos., known as 
Gamellas. The export trade is mainly in the hands of the 
Germans, and samples of each consignment are analysed 
1 by the export Arms before being bought. Since 1900 the 
author has examined a large number of samples of the 
wax from different districts in Portugal, anti gives the 
following results of the analysis of 17 samples of undounted 
; purity:— 
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The acid, saponification, and ester values ate somewhat 
lower than in the case of most European varieties of wax. 
This has led to the wax being sometimes suspected of 
adulteration with ceresin, but the author shows that in such 
cases Weintvurm’s method (this Journal, 1897,939) affords 
conclusive evidence of their purity. 

The variation in the iodine values is greater than recorded 
V different chemists for French, English, or German wax. 

In general, a high iodine value is accompanied by a low ! 
saponification and ester value, which agrees with the fact ; 
that beeswax contains hydrocarbons capuble of absorbing 
iodine. Buchner's acid value is somewhat lower than the 
average. 

The colour of Portuguese beeswax varies from light 
yellow to reddish-yellow according to the flora of the 
district whence it was derived.—C. A. M. 

Myrtle Wax; Analytical Constants and Composition of 

-. W. F. Smith and F. B. Wade. J. Arner. Ghent. 

Soc., 1903, 26, [6], 629—632. 

The fat examined was extracted with petroleum spirit from 
the berries of Myrica cerifera. It had the following 
characteristics :—Specific gravity at 22° (15-5°C.), O'9806 j 
specific gravity at 99° (15*5° O.), 0-878 ; melting point, 
48 C.; solidification point, 45° G.; saponification value, 
917; iodine value (Hfibl), 3-9; Reichert-Meissl value, 
°'5; acid value, 80-7; and refractive index at 80“ G., 
1-4863. 

. l*uie palmitin was eeparoted by crystallising the fat four 
times from petroleum spirit, but no stearin was found, a 
■result that was confirmed by crystallising the fatty acids 


from a saluratcd solution of stesric acid by Hehner and 
Mitchell’s method. Oleic acid and volatile acids were not 
found, and fhe fat was judged to consist mainly of 
palmitin with some lower glyceride and a small amount of 
free acid.—C. A. M. 

French Patents. 

Oil from Oleaginous Grains and Residues i Process and 

Apparatus Jor Extracting -, and for the Recovery 

of the Solvent. Soc. Urbain, Lef&vre and Tissier, and 
J. Deiss. Fr. Pat. 327,373, Dec. 16, 1902. 

The material is mechanically mixed with the solvent in a 
closed vessel, and the resulting solution passed through a 
filter-press and then into a still. The condensed solvent 
falls into A vessel communicating with the mixing recep¬ 
tacle, whence it again passes through the filter-press, and 
so on continuously until the material is exhausted. 

-C. A. M. 

Fatty Matters J Process of Extracting -, in which the 

Volatile Solvent it Completely Recovered and Risk of 
Fire Obviated. L. E. Barbc. Fr. Pat. 327,561, l)ec. 22, 
1902. 

The process of cleansing previously claimed (Fr. Pat. 
321,542 ; this Journal, 1903, 794) is adapted to the separa¬ 
tion of fatty matters. The material is subjected in vacuo 
to the simultaneous action of radiant beat and of air or an 
inert gas, so as to effect rapid solution of the fat and 
subsequently distillation of the volatile solvent. The 
processes of solution, separation, distillation, and con¬ 
densation are carried out continuously in closed apparatns. 

-C. A. M. 
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Oils and Fats, and in particular Cocoanut Oil ? Neutra¬ 
lisation of -. line. Anon, des Savonoeries dc la 

Mediterranee. Fr. Pat. 827,581, Dec. 23, 1902.. 

The oil is neutralised with lime, and the resulting calcium 
sdap rendered easily separable by p'assiug a current of air 
through the mixture.—C. A. M. 

Soaps, “ Transparent Glycerin ”/ Manufacture of -. 

A. Kuch. Fr. Pat. 327,293, Dec. 13, 1902. 

Fatty aciils are treated in a doted vessel at 70°—80“ C., 
with the requisite proportion of an alcoholic solution of 
caustic soda, and the soap cooled. Sugar syrup may also 
be used as an ingredient, after being previously heated to 
the right temperature.—C. A. M. 

XIII.—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

English Patents. 

Pigments ; Processes for Making -. Pigments; Com¬ 
positions of Matter to be used for - -■, and Process 

of Making same. W. J. Armbruster and J. Morton, 
St. Louis, Mo., U.S. A. Eng. Pats. 11,112 and 11,113, 
May 15, 1903. 

See U.S. Pats. 731,152 and 731,153; this Journal, 1903, 
874.—F. H. L. 

United Status Patents. 

Lithophone \Lithopone~\ and Glauber Salt; Process of 

Making --. W. I). Gilman, Baltimore, Md. U.S. 

Pat. 732,732, July 7, 1903. 

A solution of nitre cake is mixed with an excess of zinc, 
and “a proper proportion of solution of burium sulphate ” 
is added, lithopone being precipitated, and sodium sulphate 
being left in solution. According to the second claim, the 
mixture of nitre cake and zinc is treated with steam till the 
free acid is neutralised, then the iroD, alumina, &c., are 
thrown down by suitable reagents, and finally the lithopone 
is precipitated by means of barium sulphide solution. 

— F. H. L. 

Pigments j Manufacture of Material for Use in the Pro¬ 
duction of -. L. Wirtz, London. U.S. Pat. 733,308, 

July 7, 1903. 

See Eng. Pat. 1465 of 1902 ; this Journal, 1963, 705. 

—T. F. B. 

Pigments ; Process of Making -. W, J. Armbruster, 

St. Louis, Mo. U.S. Pat. 733,612, July 14, 1903. 

See Eng. Pat. 6521, 1903 ; this Journal, 1903, 807. 

—F. II. L. 

Water-Paint and Method of Producing same. S. S. and 
and B. Ruston, Syracuse, N.Y, U.S. Pats. 732,894, 
782,895, and 732,896, July 7, 1903. 

A composition consisting of milk albuminoids, oily, fatty, 
or resinous substances, lime, aluminium or zinc hydroxide, 
and calcium sulphate. The process of making the paints 
Consists in :—“ Emulsifying the oily or fatty substances, 
mixing with skimmed milk, adding an acid to precipitate 
the mnk and resin, separating it from the whey, then washing 
the curd compound, then drying end pulverising, thou mixing 
with the lime compound obtained by slaking the lime with a 
solution of aluminium or zinc sulphate and mineral matter 
in-a finely divided state.”—F. II. L. 

(Z?.)— RESINS, VARNISHES. 

English Patent. 

Varnish i Production of Substances Constituting ——, 
or for Use in Its Manufacture. G. Fry, Berwick-on-. 
Tweed, Eng. Pat. 19,696, Sept, 8, 1909. 

A substitute for the oil or resin base of an oil or spirit 
varnish is prepared by the action of nitric acid upon some 
substance tike natural turpentine, followed by the decompo¬ 


sition of the nitre oompound. The material actually 

operated upon may be one of the varieties of the oleo-resin 
turpentine, e.g., Venice turpentine, or Canada balsam; a 
solution of colophony in oil (spirit) of turpentine; a mixture 
of colophony with linseed oil, or linseed oil itself; the 
product in the last case being practically a boiled oil. By 
prolonging the time, or the temperature of nitrification, 
varnishes of quicker drying power and of colours ranging 
from the normal yellow to an orange, red, or brown, aEn 
i of greater viscidity than usual, may be manufactured. 

-F. H. L. 

United States Patents. 

Varnish and Method of Compounding. D. Brazeli, 
Brunswick, Ga. U.S. Pat. 732,514, Juno 30, 1903. 
Linseed oil (3 J pints) is boiled for three minutes, melted 
resin (1 quart) is then added, and the mixture boiled for 
two minutes; white Japan drier (3 pints) is added, nnrl 
boiling is continued for throe minutes. After standing for 
two minutes, beeswax (1 gill) dissolved in alcohol (| gill) 
and turpentine (1 gill) are stirred in, and finally, when the 
mixture has cooled, a volatile petroleum product (1 gill) is 
added.—R. L. J. 

Fbknch Patents. 

Varnish and Varnish Colours; Manufacture of -, ana 

their Applications. J. II. W. Stringfellow and F. N 
Mainetty. Fr. Pat. 327,261, Dec. 12, 1902. 

See Eng. Pat. 26,852 of 1302; this Journal, 1903, 705. 

—T. F. B. 

Linoleum; Manufacture of -. A. Kronstein. Fr. Vat 

327,340, Dec. 15, 1902. 

Wood oil, with or without some resin and other drying oil 
is used as the basis of the composition for linoleum or 
“ linerusta.” It is preferable to make some addition of oil 
or resin to the wood oil, because if the latter is employer! 
aloue, the temperature of working must not be permitted 
to exceed 220“ O., whereas with a suitable diluent the 
mass may be rendered insoluble at 300° C. The finished 
j material is said to resist alkalis better than usual. 

I —F. II. L. 


; (C.)—INDIA-RUBBER. 

Rubber and Rubber-Yielding Plants from the E. Afriem 
Protectorate. Bull, of the Imp. Inst., Suppl. to Board 
of Trade J., 1903, [2], 68—70. 

A si'Ectmkn of a vine from the Nandi Forest has hem 
identified as the Landolphia Watsoniana, Vogtherr, two 
from Takannga as Landolphia Petersiana, Dyer, and 
! another from the same district as Landolphia Kirhii, Dyer. 

whilst an enphorbiaceous plant from Takaunga proves to 
I be the Manihot Glaziovii, Muell-Arg., a native of Brazil, 
j The “ Mbungu ” rubber from E. and W. Africa is usually 
stated to be from the Landolphia florida, whereas the plant 
from Takaunga known by this name is really the Landolphia 
Petersiana. 

Three samples of rubber wetc submitted to chemical 
examination with the following results : — 


Mois- Resin 
ture. Jtesln - 


I Per Per 
i Cent,. Cent. 


Oaout- 

chouo. 


Dirt. 


Ash I i n- 
clmlime 


I Dirt)- 


Per | Per ! Pit 
Cent. I Cent, j Com. 


1. Rubber from Nandi 1 12'9 11'9 07"2 8'0 j 1 ’ ’ 

(Landolphia I 

Watsoniana). „ 

2. Rubber from Nandi 20'8 9'4 61 "9 7‘6 V* 


(botanical source 
not given). 

3. Rubber from Taka- 

i G*7 

5-0 

84*2 

1 

6*1 

4‘G- 

unga (botanical 

source not given). 







The specimen from Takaunga is described as a good hard 
red robber and is valued at 2s. 6 d. to 2s. 7 d. per lb., >' r 
warehouse iq London, and those from Nandi, whioh are 
rather softer, would fetch from 2«. 3d. to 8s. Ad. perih. 

. —J. K. B. 
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Rubber from Mombasa, E. African Protectorate. Bull, 
of the'Imp. Inst., SuppL- to the Board of Trade J., 1903, 
[21,70. i.: 

A sample of rubber stated to have been obtained from a 
creeper which grows m the Wadruma Forest, Mnele Hill, 
Shimton, has been examined. 

On analysis the sample gave 87 * 7 per cent, of caoutchouc, 
4-2 per cent, of moisture, 4-2 per cent, of resin, and 
3.9 per cent, of dirt. Classified as a good, hard, red rubber, 
worth 2s. 6 d. to 2s. 7 d. per lb. ex warehouse in London. 

—J. K. B. 

English Patent. 

India-rubber and Leather; Method and Means for Unit¬ 
ing _H. Sefton-Jones, London. From Koch and 

l’alm, Klberfeld, Germany. Eng. Pat. 18.G73, Aug. 2 ft, 

1902. 

Tiik leather surface (freed from grease) is scored or 
roughened if so desired, and then impregnated with a 
solution of rubber in benzene (2—5 per cent.), and sueces- 
sive coats of the solution; are applied until a film of rubber 
is built up od the leather surface. To this prepared surface 
rubber or similarly treated leather may be joined in the 
usual manner. 

Leather, coated in this manner, is also claimed as a com¬ 
mercial product.—K. L. J. 

Piiench Patent. 

Cement for Leather, Rubber, and the like. C. A. Persson. 
Fr. Pat. 327,633, Dec. 23, 1902. XrV., see below. 

XIV-TANNING; LEATHER, GLUE, SIZE. 

Leather •, Theory of the Formation of -. W. Fahrion. 

Zeits. augew. Cbern., 1903, 16, [28], 665—680 j [29], 
697—704. 

Ar"Eit reviewing previous work, the author discusses the 
subject under the headings :—(A) Animal or oil tanning \ 
(H) Vegetable or hark tanning ; ((') Mineral tanning. The 
eoncluBions drawn are:—Oil-tanned leather may be defined 
as a salt in which the partially oxidised hide fibre plays 
the part of base, and an unsaturated, partially oxidised 
fatty acid, that of acid. Vegetable-tanned leather may be 
regarded as a salt in which the partially oxidised hide fibre 
plays the part of base, and the partially oxidised tannic acid, 
that of acid. Mineral-tanned leather is a salt-like compound 
in which the hide primarily plays the part of acid, chemically 
combining with an oxide of tho general formula M 3 0 3 . _lt 
also, however, acts as a base, in that it takes up a certain 
amount of acid. As a general conclusion it may be stated 
that tanning is a chemical process, the leather being a salt, 
in which the hide may play the part of base or of acid. 1 f 
the tanning is to be satisfactory, the hide fibre must suffer 
oxidation in the process, otherwise an imperfect leather, 
which is not waterproof, is obtained.—A. S. 

English Patents. 

Depilatories for Removing Hair from Skin and Hides; 

Manufacture of -. A. J. Boult, London. From A. 

H. Stone, Buston, Mass. Eng. Pat. 11,320, May 18, 

1903. 

See U.S. Pat. 732,323 of 1902 ; see following U.S. Pats. 

—T. F. B. 

Leather Belting and the like ; Method and Apparatus for 
Manufacturing Artificial —. O. B. Heichelt, M. A. 
Helbing, and G. R. G. Nienaber, all of New Jersey, 
U.S.A. Eng. Pat. 14,122, June 21 , 1902. 

lUsns or ropes of cotton, hemp, flax, Sue., are Impregnated 
with a mixture of stearin-pitch (500 parts), acid-free resin 
(80 parts), and “ kautschukin ” (820 parts), then treated 
on the outside with an insulating material composed of 
spirit (60 parts), lamp-hlaok, and kautschukin (20 parts), 
aqd finished on the flat sida with a mixture of spirit, 
(2 parts), ochre (1 port), sud kautschukin (I part), and on . 
the edges, with, spirit (a parts), shellac (a ppurts), and , 
kautsehuldn (l part). To prepare kaiitsohuhin or robber 


substitute, resin-oil is heatod with sulphuric arid, the acid 
is removed by aqueous alkali, and the, product is then 
extracted with hot water. This hot extraot is treated with 
sulphuric aeid, and the resulting precipitate is dried and 
mixed with colsa-oil and graphite. * 

That portion of the resin oil which resists the action of 
sulphuric acid is mixed with acid-free resin itud ozokerite 
forming the stearin-pitch. 

The process is applied cither to the completed hand or 
rope, or to the Individual strands forming them. 

Mechanical details of a suitahlo plant are given. — It. L. J. 

India-rubber and Leather; Method and Meane for 

Uniting -. H. Sefton-Jones. From Koch and 

Palm. Eng. Pat. 18,673, Aug. 25, 1902. XIII. C., 
above. 

United States Patents. 

Depilatory, and Process of Manufacture. A. H. Stone, 
Boston, Mass. U.S. Pat. 732,323, June 30, 1903. 

Quicklime is slaked with a solution of sodium sulphide, 
and then heated to a temperature still higher than that 
resulting from the slaking action.—R. L. J. 

Tanning Apparatus. C. P. Kerens, Danvers, Mass. 
U.S. Pat. 732,.".62, June 30, 1903. 

Mechanical details are given of a tanning vat in which a 
trihedrally-shaped frame carries the hides or skins, aud 
rocks upon a journal attached to the floor of the vat, 

— R. L.J. 

Fhknch Patents. 

Rapid Tannage. J. Ackcrmanu. Fr. Pat. 327,231, 
Nov. 18, 1902. 

The skins, after the usual preparation, are tauued in liquors 
composed of valonia (30 parts), quebracho (16 parts), 
myrobalans (49 parts), pine extract (1*5 parts), aud 
formaldehyde (O’5 parts), of 12 successively increased 
degrees of strength—i.e., 4 , 7°, 10°, 13°, 16 ', 20°, 24°, 27°, 
80°, 33°, 36 J , and 40°). The skins remain in each liquor 
for about a day, and are then treated with the next, the pro¬ 
cess being further assiated by (t) keeping each successive 
liquor at a slightly higher temperature (range, 4° C. to 10° C., 
with increments of 2°—3"), and (2) passing into each liquor 
an electric current, earthed to the ground, of gradually 
increasing voltage (range, 50 volts to 300 volts, with incre¬ 
ments of 20—30 volts). 

The liquors are strengthened and heated iu a separate 
copper vessel.—R. L. J. 

Cement for Leather, Rubber, and the like. C. A. Perrsoo. 

Fr. Pat. 327,638, Dee. 28, 1902. 

200 or 300 grms. of gutta-percha are dissolved in 100 grms. 
of carbon bisulphide, and 65 to 125 grms. of mastio are 
dissolved in 100 grms. of ether, 5 to 8 parts of the former 
solution being mixed with 1 part of the latter. Alter 
admixture, the liquids are boiled togther, a process which 
is said to he of capital importance. F. H. L. 

* 

Glue and Gelatin ; l’rocess of Making -. Eheiniscbe 

Puteut-Leim und Gelatine-lnd., Ges. mit beschr. II., and 
R. Arens. Fr. Pat. 327,234, Dee. 8, 1902. 

See U.S. Pat. 721,852 of 1903 ; this Journal, 1903, 429; 

—T. F. B. 

XV.—MANURES, Etc, 

French Patent. 

Phosphates; Process for Enriching Poor -, with Simul¬ 

taneous Production of Precipitated Calcium Sulphate, 
P. de Wilde. Fr. Pat. 327,669, Deo. 24, 1902. 

Calcium phosphate of little commercial value, owing to 
the proportion of calcium carbonate contained in it, is 
treated’ with dilute acetic or formic aeid, which diaeolvet 
only the carbonate. The solution is precipitated by sul¬ 
phuric acid, and the calcium sulphate i» separated. , Tfje 
acetic or formic acid thus regenerated is used at bqfow&o 
aot upon fresh portions of the phosphate, which may be .if* 
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the raw or calcined state. The wash waters are collected 
apart, to be neutralised by milk of lime and concentrated, 
when they are added to the solution of calcium acetate or 
formate before the latter is treated with sulphuric acid. 

‘ — E. S. 

XVI.—SUGAR, STARCH, GUM, Etc. 

Sugar Determination; Aid to the Fehling Process Jor 
-. S. A. Vasey. XXIII., page 928. 

Kncush Patents. 

Stirring Devices, especially Jor Mixers Jor Sugar Masse- 
cnite. II. Winter, < hnrlottenburg, Germany. Eng. 1’at. 
21,102, Sept. 27, 1902. 

Connect no with the main shaft of the mixer are four or 
more vertically arranged arms, between two of which is 
situated a stirring drum mounted on a secondary shaft. 
Two or more of such drums may be provided in long 
mixers, arranged alternately in such a way that when one 
drum is above the main shaft, the next drum is below it. 
The stirring drums are fitted with flat, spiral, ribbed or 
pivoted blades and are rotated on their secondary shafts by 
the resistance of the fluid to the motion imparted by the 
main shaft.—J. E. B. 

Molasses; Process Jor Ohlainiug and Utilising [as ' 
Mordants ] the Organic Acids contained in I he Residuary 

Liqttors of -. II. Schrader, Houningen-on-Khine, 

Germany. Eng. l’at. 20,851, Sept. 24, 1902. 

Tim residuary liquors (vinasse) resulting from the extrac¬ 
tion of sugar from molasses are concentrated to a sp. g.-. of 
about 1 • 4; they are then treated in the warm state with 
sulphuric acid sufficient in quantity to combine with the 
alkali present. Potassium sulphate crystallises out on 
cooling and is removed, a further quantity of the salt being 
deposited liy standing in open vats. The excess of sul¬ 
phuric acid is then removed by treatment with barium 
carbonate ; the liquor is filtered and treated with a decolor¬ 
ising agent. The use of the organic acids of the vinasse, 
obtained bn above, is claimed, for mordanting wool, the 
wool being treated with “ a combination of metallic mor¬ 
dants and the organic acids of the vinasse.”—.1. F. U. 

Fkrnch Patents. 

Sugar; Rejining of -. P. A. K. Caille. FT. Pat. 

327,289, Dec. 17, 1902. 

CitYST.vi.usnn white sugar of suitable grain is mixed with 
water or a dilute solution of sugar, in a vertical mixer of 
small diameter with special arms, at a low temperature, 
until it becomes a fluid pasty mass. The mass is then 
discharged into special moulds which are arranged in series 
in a recipient with a perforated bottom. The syrup drains 
away through the false bottom and the purification is com¬ 
pleted by placing the recipients in a centrifugal machine. 
The blocks of sugar are then removed from the moulds and 
dried.—J. F. B. ( 

Saccharine Liquid from Tieetroot and Sugar Cane or Mo¬ 
lasses; Production of Syrup from Boiled Roots and 

Purification of -. liaison soeiale A. Martens and Co. 

Fr. Pat. 327,631, Dec. 23, 1902. 


Saccharine Juices; Purification of —, before converting 
them into Crystallised Sugar or Alcohol. J. J. Hignette 
Second Addition, dated Dec. 24, 1902, to Fr. Pat. 230,391 
May 27, 1898. 

In treating saccharine liquids in a centrifugal filter, the 
difficulty arising from the oxidation of the organic matters 
by the rush of air is overcome by closing in the centrifugal 
machine and performing the operation in presence of au 
atmosphere of steam or in a high vacuum. —J. F. B. 

XVII—BREWING, WINES, SPIRITS, Etc. 

Lactase. E. Bourquelot and H. Ilerissey. Comptes rend 
1903, 137, [1], 56-59. 

Is previous work the authors have shown that the property 
possessed by emulsin from sweet almouds of hydrolysing 
milk sugar is not possessed by certain emulsins of other 
origins, and concluded that this property does not belong to 
emulsin itself hut to a separate enzyme, lactase, which 
sometimes accompanies it. This view is further confirmed 
by the present series of experiments, by which it is shown 
that the kernels of ceitain Kosaeeic, such as bitter almonds, 
peach, apricot and apple, contain both emulsin and lactase ; 
macerations of the leaves of the cherry laurel and liquids 
obtained from Aspergillus and Polypi,rus sulphurous contain 
emulsin without lactase, whilst lcephir grains contain lactase 
without emulsin.—J. F. B, 

Bacterium ; Aii Oxidising — —, and its Action on Alcohol 
and Glycerin. It. Sozerac. Comptes rend., 1903,137 
90—92. ’ 

1 n studying a wine vinegar the author observod that it 
reduced Fehling’s solution strongly in the cold, although 
the vinegar vat did not contain the sorbose bacterium, which 
is capable of converting the glycerin of the wine into 
dihydroxy acetone which possesses that property. 

From this vat cultures were isolated of a bacterium 
differing widely in form from Mycodenna aceti and the 
sorbose bacterium. 

This bacterium is fairly large and the ceils occur singly 
or in pairs, sometimes iu the shape of a V. It grows best 
in yeast decoction containing 2 per cent, of glycerin, and 
the most favourable temperature is 28°—30° C. It does not 
grow in meat bouillon nor does it form colonies on potatoes 1 
glycerin-agar is a favourable solid medium. 

Existing in a vinegar vat in full activity, this bacterium is 
in a certain sense an acetifying bacterium. Its action on 
ethyl alcohol, however, is relatively feeble, since it produced 
only 0 - 85 grm. of acetic acid from 2 grins, of alcohol added 
to yeast decoction. 

lu this way it is distinguished from the. true acetifying 
bacteria such as Mycodcrma aceti and the sorbose bacterium, 
and the author prefers to class it among the oxidising 
bacteria rather than the vinegar bacteria. This bacterium 
resembles the sorbose bacterium in its action upon the 
polyhydric alcohols ; it converts glycerin readily into di- 
hydroxyacetonc and also yields bodies whicn reduce 
Fehling’s solution in the cold by its action upon erytli 
ritol and sorbitol.—J. F. B. 

Yeast; Some Constituents (f -. O. llinsberg and f • 

Itoos. Zeits, physiol. Chem., 38, l—15. Chem. Centr., 
1903,1, [26], 1428. 


CitorrED beetroots arc treated with lime and oxdising 
agents such as hydrogen peroxide, barium or calcium per¬ 
oxide, during or after boiling with water or steam. The 
juice obtained is then saturated with carbon dioxide or 
other acid capable of precipitating the lime. Molasses are 
treated with hydrofluosilieic or hydrofluoric acid or salts of 
these acids, to produce with the alkalis of the molasses 
double sslts or fluosilicatcs. The liquor is then treated with 
lime, baryta or strontia in combination with a saturation 
process by carbot^br sulphur dioxide or with bark extracts 
containing tannic or gallic acid in presence of alkaline 
earths. The purification nitty be completed by nascent 
hydrogen or with a peroxide and a precipitating acid. 
(Compare Hlava'i’s Eng Pat. 21,985 of 1901 1 this Journal, 
1902, 1462.)—J. F. B. 


j By two successive extractions of bottom fermentation beer 
[ yeast (7| kilos., equivalent to 1 kilo, of dry substance) 
with 8 —9 and 6—8 litres of alcohol, the author obtained 
2-3—2-8 per cent, (of the dry substance) of “ yeast fat.” 
f which has been previously prepared by Lo w aud Niigcli. 
The yeast fat was saponified, and three acids were isolated : 
—(a) A saturated fatty acid, C 15 H 3(l 0 2 , small, colourless, 
glistening plates, in. pt., 56° C. ; soluble iu alcohol and 
ether, slightly solublo in acetic acid, methyl ether, and 
petroleum spirit, very slightly soluble in water; it forms 
insoluble cnlcium and barium salts; (6) an unsatumie'l 
■ acid, CuHjjO.f?) separated from (a) by means of the 
solubility of its lead salt; it absorbs bromine, and on 
exposure to air acquires a characteristic odour; (c) an acid, 
C 18 Hj 4 Oi (?) separated from (a) by means of the solubility 
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of iti lead salt, and from (ft) by fractional dietillatiou; 
it is a colourless oil, boiling at 210 “—220° C. under 12 mm. j 
pressure, and appears to be identical with oleic acid. I 

From the alkaline residue after saponification, yeast- 
cholesterol, C w H 44 0 + HjO, was obtained by extraction with 
ether.; it crystallises in small colourless platos from alcohol 
and melts at 159° C.; is lsevo-rotatory and gives the usual 
cholesterol reactions. 

The mother liquor from the yeast cholesterol contains a 
small quantity of an essential oil, which in a concentrated 
condition bas an odour resembling that of hyacinths, and 
in a dilute condition, that of yeast; it is volatile with 
steam.—A. S. 

Barley ; The Carbohydrates of -, and their Transfor¬ 

mations during Germination [Malting], 1,. I.indet. 

Ccmptes rend., 1903,137, [•]> 73—75. 

Sameles of barley at different stages of germination during 
malting were extracted with water containing a little liter 
curie sulphate. This substance precipitates the nitrogenous 
matters, especially enzymes, uud prevents their action upon 
the carbohydrates during the extraction. The filtered 
extracts were then treated with excess of baryta, which was 
subsequently removed by moans of sulphuric acid; the 
solutions were then concentrated and fractionally pre¬ 
cipitated by alcohol. The baryta precipitate is liable to 
carry down with it a little leevosin which is present in green 
barley; the amount of this substance present, however, 
diminishes during germination, and it is not found in fully 
germinated malt. 

Gums. —By fractional precipitation with alcohoi, two 
gums were separated. The gum which was precipitated 
fiist was hevorotatory; this gum appears to be identical with 
O’Sullivan’s H-nmylan ([aj,, = — 140'); it has no cupric 
reducing properties. On hydrolysis it yielded a mixture of 
reducing sugars ([«]» = +53° to +59°); this mixture does | 
not appear to contain glucose but a mixture of pentoses. 
The more soluble gum corresponded with a-yalactan, 
extracted by Muntz from lucerne seeds ([a]"=+8l - 6’). 

It had a cupric reducing power of SO—35 and yielded ! 
galactose and probably licvitlose on hydrolysis. Theso 
gums are not attacked by diastase nor fermentable by yeast. 
Both gums are present in the raw grain ; the quantity 
of galactan increases during germination, whilst that of 
amylan remains practically constant. The author concludes 
that no dextrin is present in either barley or malt. 

Sugars. —Treatment of the alcoholic filtrates hy inversion 
at different temperatures led to the conclusion that no 
maltose is present in germinating barley, and this, coupled 
with the absence of dextrin, proves that no internal 
saccharification takes place. The cane sugar increased 
during germination in the ratio of 1:3. The quantity of 
redueiug sugar in raw grain is very small. During 
germination invert sugar is produced, the amount of 
total reducing sugar increasing simultaneously with that of 
cane sugar. The rotatory power of the reducing sugars 
gradually decreases; probatdy the glucose and Imvulose 
are utilised by the plant for different purposes, the glucose 
taking part in the respiration and the lievulose in the 
formation of cellulosio tissue; the consumption of hevulose 
slackens towards the end of the germination. 

Starch. —The starch grannies are attacked from the sur¬ 
face; determinations of their volume showed that they 
diminished in size during germination.—J. F. B. 

Barley ; Influence of Low Temperatures on Steeped -. 

Doemens. Zeits. Spiritusind., 1903, 20, [29], 312. 

It may sometimes happen in the winter that the barley in 
the steeping cistern becomes completely embedded in ice in 
some parts, with the result that the germinating power 
may be seriously impaired. 

The author hag studied the effect of low temperatures on 
the germinating power of 6teeped barley. Barley was ! 
steeped for 17 hours, then immersed in a freezing mixture I 
at — 2tl° C. until frozen, and then thawed after various 
periods. The original barley had a germinating power of j 
95 per cent., hut after it had been frozen for half an hour I 
and thawed in 1J hours, the germinative capacity had fallen > I 
to 35 per cent., whilst some which had been frozen for ! 


four hours and thawed in half an hour only germinated to 
the extent of 6 per cent. 

Iu a second series of experiments the barley was frozen 
for half an hour at a temperature of — T' to — 1 ’ 5° C., and 
tiie original germinating power of 94 per cent, was reduoed 
to G 8 per cent. When the temperature was lowered to 
— 16° to — 17°C. for a similar length of time only 5 per 
cent, of the corns were capable of germinating—J. F. B. 

Beers; Observations on the Chemical Analysis of ■■■ — . 

[ Part /.] A. It. Ding. Brewers’ Journ., 1903, 39 , 
[457], 426— 428. 

Tiik author’s scheme for the analytical examination of 
beers includes, in addition to the usual determination* of 
gravity, alcohol, and acidity, determinations of the ouprio 
reducing power and optical rotation, expressed in terms of 
“ apparent ” maltose and dextrin, of the beer-solids cal¬ 
culated to 100 parts of originnl wort-solids, together witli 
the percentage of extract fermented, the ash, and occa¬ 
sionally the nitrogenous matter. Statistics such as these, 
especially in conjunction with analyses of the malt and any 
other brewing materials used in making the beer and 
records of their origin and treatment, constitute a most 
valuable aid to the brewer in controlling the quality of the 
beer and expressing it in chemical terras. The value of 
the ratio of “apparent” maltose to dextrin is of special 
importance. Several examples are given in the paper of 
analyses of typical beers, with remarks on their age, 
stability, nnd suitability for bottling iu connection with 
the analytical results. Analytical data side by side with 
practical data in this direction are of great importance, and 
it is desirable that sueh analyses should be made of the 
same beer at various stages of conditioning in cask, and 
after remaining on the forcing tray for definite periods. 

—J. F. B. 

1 Vines; Differentiation of “ Mistelle" from other - ,by 

the. Proportion of Acids Soluble in Ether. C. Blarez. 
XXIII., page 928. 

Knolibii I’atknts. 

Beer free from Alcohol ; Manufacture of -, V. Lapp, 

Leipzig, Germany. Eag. Pat. 11,223, May 16, 1903. 
Hkkk wort is treated with air or oxygen and then cooled 
to u temperature of 0 ° C.; yeast is then added to the wort, 
which is still maintained at 0°C., and allowed to remain in 
it until, by a process of diffusion, an exchange of the con¬ 
stituents of the wort and yeast has taken place without 
fermentative activity. This contact of the yeast with the 
wort is allowed to last for about 36 hours; the yeast is then 
separated from the liquor, which is subsequently clarified 
by double filtration and gassed.—J. F. B. 

Linseed Liqueur ; Production of -. W. Tschappe, 

Vienna. Eng. Pat. 17,659, Aug. 12 , 1902. 

Five hundred grms. of best linseed are placed in six litres of 
boiling water, to which are added 5—10 grms. of “ reduced 
blue juniper berries,” and the whole is boiled for an hoar. 
Tim mixture is filtered and the residue is twice extracted 
with boiling water; the filtrates are boiled down to a bulk 
of about foar litreB, 500 grms. of sugar are added, and the 
liquor is cooled, it is finally mixed with au equal volume 
of pure alcohol and half a litre of concentrated acetic ether. • 

-J. F. B. 

United States Patents. 

Beer; Process of Converting Wort into -. 0. Selg and 

C. Guntrum, Brooklyn. U.S. Pat. 733,284, July 7,-1903. 
The wort is run into a vessel and charged with yeast; when 
the main fermentation is nearly completed and the greater 
part of the yeast has been precipitated into a yeast pocket, 
the precipitated yeast is removed and the fermentation is 
completed with the vessel open. The beer is then clarified 
by cooling the upper strata, the precipitates are removed 
from the yeast-pocket, and the pocket is charged with a 
“ concentrated fermentative and yeast ”; the vessel is closed 
and the yeast-pocket is cooled during the ensuing fermen¬ 
tation. (Compare previous patents; this Journal, 1902, 
492.)—J. F. B. 
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Distiller)’ Wash) Process of Treating - -. C. G. Sudrf: 

and C. V. Thierry, Paris. U.S. Pat. 733,234, Jane 30, 
1903. 

Tun spent wash of distilleries is concentrated to a syrupy or 
plastic state and the concentrated wash is subjected in the 
form of a moving thin sheet to a temperature of 200 c —250°C. 
with exclusion of air, the evolved gases aTe separated, and 
a moving thin sheet of the pulverulent residue is then sub¬ 
jected to a temperature of 500°—600‘C. with exclusion of air, 
the gases evolved being separated.—J. F. B. 

French Patents. 

[Ut/ier] Spirits j Apparatus for the Continuous Rectifica¬ 
tion of -. E. A. Barbet. Fr. Pat. 296,750, 1900. 

XX., page 923. 

Spirits ) Apparatus for Distilling --. F. Meyer. 

Fr. Pat. 327,272, Deo. 12, 1902. 

The liquor to bo distilled is fed into the top of a column in 
which are situated a number of plates inclined downwards, 
and fixed alternately to opposite sides of the column. The 
liquid fiotvs over the plates downwards in a zig-zag course 
and steam is introduced at the bottom. The apparatus 
is free from all perforations, valves, and complicated 
mechanism.—J. F. B. 

XVIII.-—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Cheese ; Relation of Carlton Dioxide to Proteolysis hi 

the Ripening of Cheddar -. L. L. Van Slyke and 

E. B. Hart. Amer. C'hem. J., 1903, 30, [1], 1—24. 

To ascertain the extent to which carbon dioxide is formed 
in American Cheddar cheese dur ing the process of ripening, 
and also to learn the nature of the chemical changes that 
give rise to the production ot this gas, experiments were 
made with two cheeses. One was quite normal, whilst the 
other was made front milk containing chloroform, and kept 
under antiseptic conditions. In the normal cheese, carbon 
dioxide was given off continually, decreasing in quantity 
after 20 weeks, but still being formed at the end of 32 weeks. 
The total amount produced was 15 099 grms„ equal to 
0'5 per cent, of the fresh cheese. Only 0'205 grnt. was 
eiven off by the chloroformed cheese, practically none being 
found after three weeks. The following end-products were 
'ormed by the proteolysis of the normal cheese: — Tyrosine, 
hydroxvphenylethylamine, arginine (traces), histidine, 
'ysine, guanidine, putreseine (traces), and ammonia. The 
same compounds, excepting hydroxyphenylethylamino, 
guanidine, putreseine, and ammonia, were found in the 
chloroformed cheese. In the case of the latter cheese, the 
carbon dioxide evidently came from that present in the 
milk, but the carbon dioxide yielded by the normal cheese 
was due to the decomposition of lactose by lactic acid 
organisms, a small uniouut also being derived from the 
original milk, and to the respiration of living organisms in 
the cheese. The gas produced after the flrst few weeks 
apparently came from reactions taking place in some of 
the amino compounds. Deep-seated proteolysis can take 
’ place to a certain limit without formation of carbon dioxide. 
The only active agents present in the chloroformed cheese 
were lactic acid, lactase, and rennet-pepsin. These; 
under the conditions of the experiments, were unable to 
form ammonia or secondary amino compounds with pro¬ 
duction of carbon dioxide. As the presence of chloroform 
could not account for. this inaction, the results suggest that, 
in the normal cheese, some agent must have been present 
which was not present in the chloroformed cheese, and that 
this extra factor was Of a biological character.—W. P. S. 

Digestion i Influence jf tome Coal-Tar Dyestuffs on -. 

A. J. Winogradow. Zeits. Untcrsuch. Nahr.- u. Genass- 
mittel, 1903, 6, [18], 589—592. 

The author has examined the influence of 25 aniline dye¬ 
stuffs on-the digestion of eggalbumin bygsatric juice. 
The results of the experiments, which are arranged in a 


table,Show that the twelve dyestuffs: Safranine, Ponceau 
IIB, Aiofuchsine G, Orange II, Cmruleln S, Phloxine KBN, 
Iodo-eoslne, Chrysaniline (Phosphine), Magdala Red, 
Azoflavin, Benzo rpurin, and Oerite, even when only 
1 mgrm. is present (equivalent to Ot 1—0 -01 per cent, of the 
digesting liquid), almost entirely prevent the digestion of 
egg albumin by pepsin. The thirteen dyestuff's: Quinoline 
Yellow, Methylene Green, Acid Green, “ Iodine Green,” 
Azo Acid Yellow C, Yellow T, Naphthol Yellow, Aniline 
' Green, Primuliue, Auramine O, Aniline Orange (Methyl 
Orange), Martins Yellow, and Metanil Yellow, distinctly 
weaken the digestive power of pepsin, but to a smaller 
extent than the twelve dyestuffs previously mentioned. 

—A. S. 

United States Patent. 

Food Product, and Process of Producing same. A. A. 
Dunham, New York, Assignor to the Casein Company 
of America, New Jersey. U.S. Pat. 732,929, July 7, 
1903. 

A substitute for eggs is prepared by mixing with moist 
casein, from which the whey has been removed, desiccated 
milk and sodium bicarbonate until the ingredients are 
thoroughly incorporated; egg-albumin and sodium chloride 
are then added to the mixture, and the whole is incorporated 
and dried.—J. F. B. 

(S.)—SANITATION. 

English Patents. 

Furnaces [ for liurning Towns’ Refuse ] ; Impts. relating to 

-, and the Suirply and Control of Air to the same. II. 

N. l.eask, Manchester. Eng. Pat. 18,233, Aug. 19, 1902. 

An air duct extends along the bottom of the front of the 
furnace, and supplies air under pressure to a cellular 
furnace front, the air passing along two passages up one 
side of tho clinkering or furnace doorway, over its top, and 
down the other side, into the ashpit. Part of the air leaves 
these passages through slits, and gains access to the elinker- 
ing doorways. The furnace front consists of a number of 
units, each comprising a clinkering doorway, and communi¬ 
cating by a chamber with the ashpit.—I,. F. G. 

Ventilation of Unhealthful Works, Mills, and Manufac¬ 
tories ; Contrivance, for the -. T. Fisher, Llanelly. 

Eng. Pat. 19,862, Sept. 11, 1902. 

A main steam pipe is formed with branches provided with 
a number of jets or nozzles, which discharge into chim¬ 
neys, flues, shafts, &c., to increase the current of air. 
Tho pipe system is provided with regulating valves, and 
with means for drawing off condensed water.—K. A. 

XIX.—PAPER, PASTEBOARD, Etc. 

English Patents. 

Paper, Cardboard, and Articles made therefrom; Fire¬ 
proofing -■. H. Grimshaw, Manchester. Eng. Pat. 

17,434, Aug. 8, 1902. 

Paper, cardboard, or the like is treated during or after 
manufacture with a solution of an iuorganie salt of ammo¬ 
nium such as ammonium chloride, sulphate or phosphate, 
in such a way that the salt, being retained in the finished 
product, renders the latter incombustible or non-inflam¬ 
mable.— J. F. B. 

Papers; Impts. in Treated or Coated -. L. Lebateux, 

Paris. Eng. Pat. 23,174, Aug. 23,1902. Under Internal. 
Oonv., Nov. 28, 1901. 

Paper is treated or coated either wholly or in parts (reserve 
designs) with a mixture of zino white and a fatty base. 
Only the lighter forms of zinc oxide known under the name 
of “ snow white ” are suitable, and the proportion of oil 
employed is very much smaller than in the ease of a paint. 
A suitable mixture is pore zinc oxide 750 parts, with linseed 
oil 250 parts. Siccatives dr anti-siccatives such as vaseline 
may he added if desired. 1 . The treated surface will take 
either printer’s ink or Ordinary ifik, and “reserve ” designs 
* may be developed by rubbing with a metal style- (See also 
this Journal, 1903, 879.)—J. F. B. 
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United States Patent. 


Celluloid or Pyroxylin Compound, and Process of Making 
tame. E. Zuhl, Berlin. U.S. l>«t. 733,110, July 7, 1003. 


See 


Edc. Pat. 4383 of 1902; this Journal, 1902, 719. 

—T. F. B. 


French Patent. 


Threads and Tissues [ from Paper Pulp, §-<?.] ; Manufac¬ 
ture of -. C. Kellner. Fr. Pat 327,176, Dec. 1, 

1902. V., page 905. 


Liquid Storax ; Detection of Adulteration of —— with 
Rosin. C. Ahrens and P. Hett. XXIII., page 928. 

English Patents, 

Oxalates from Formates ; Process for the Preparation of 

-. W. E. Evans, London. From Electrochemische 

WVrke,G.m.b. 11., Bitterfcld, Germauy. ling. Pat. 14,084, 
June 20, 1902. 

See I’r. Pat. 322,534 of 1902; this Journal, 1903. 378. 

—T. F. B. : 


Casein Compound [ foi Paper Manufacture ] and its Manu¬ 
facture. Casein Company of America. Fr. Pat. 
.327,075, Deo. 24, 1902. 

See Eng. Pat. 28,257 of 1902 ; this Journal, 1903, 509. 

—I. F. B. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Adlumia Cirrhosa; Alkaloids of —. J. (). Schlotterbeck 
and H. ('. .Watkins. J. Amor. Chem. Soc., 1903, 25, [0], 
596—001. 

The following alkaloids were separated from this plant :— 

(1) Protopiue, C 2n H 19 NO s , molting at 204"—205° C.; 

(2) jS-homocholidonine, C 21 H 2 ,N< > 6 (m. pt. 159’ C.) ; 

(3) udlumine, C 39 H 10 NO ia or C 39 I1,,NO i; (m. pt. 187°— 
188° C.) ; (4) adlumidine, C S0 H s? NO 9 (m. pt. 234" C.); 
and (5) an unnamed alkaloid melting at 176°—177° C. 

The organic acids present included citric and tartaric 
acids.—C. A. M. 

Fire-weed and Erigeron; Essential Oils of -. L. F. 

Kebler and G. K. Pancoast. Amer. J. Pharm., 75, 210— 
217. Chem. Centr., 1903,1, [26], 1413. 


Antitoxins and Toxins ; Removal of Albumin from 
Bacterial and Animal ——. O. Imray, London. From 
Farbwerke vorm. Meister, Lucius und Priming, lloechst 
a/Main, Germany. Eng. Pat. 18,340, Aug. 20, 1902. 
Antitoxins and toxins of bacterial or animal origin are 
freed from albumin by digesting the latter by means of 
a suitable proteolytic ferment. For instance, diphtheria 
serum is diluted and precipitated with ammonium sulphate. 
The precipitate is dissolved in witter and digested with 
precipitated pancreatin in presence of toluene at a suit¬ 
able temperature. The liquid is filtered and precipitated 
with ammonium sulphate ; the precipitate is dissolved in 
water and submitted to dialysis in the presence of phenol, 
which is subsequently removed.—J. F. 11. 

CC-Dialkyl Barbituric Acids; Manufacture of -. 

F. Boehm, London. From Emil Fischer, Berlin. Eng. 
Pat. 1061, Jan. 23, 1903. 

CC-Biai.kyl derivatives of barbituric acid are obtained 
from dialkylmalonie esters and urta by the action of 
metallic alcoholates. 

The process is represented by the equation— 

Kj.C(CO()<’,II 6 ),. + (NHjJjCO = 

Jl.i.C : (GONII)j : CO + 20,11,011, 


The so-called fire-weed oil from Erechtliitis hicradfolia 
is seldom met with id trade and is difficult to obtain pure, 
as the plants are mostly collected by unskilled persons, 
whilst the term fire-weed is extended to six different 
plants. Todd, in 1887, stated that pure fire-weed oil has 
a sp. gr. of O'845—O'855, and an optical rotation of — 4° 
to + 4°. Some years later F. B. Power found the sp. gr. 
at 18-5° C. to be 0-838 and the optical rotation — 2° 
to + 2°. Tho two samples examined by the authors had 
the specific gravities, 0-8422 and O'8244 and the optical 
rotations, +• 1'32° and + 2'12°; the first oil was soluble 
in an equal volume ol ! alcohol, but the other was insoluble 
in that solvent. 

Erigeron oil is frequently sold as fire-weed oil. This oil, 
when pure, has a sp. gr. of 0• 850—0-870 and an optical 
rotation of + 52°; it is soluble in an equal volume of 
alcohol and it rapidly resinifies. Commercial erigeron oil 
has a sp. gr. of 0-8549—0-8963; optical rotalion, from 
+ 28-48° to + 84-28° and b. pt., from 172’ to 178° C. 

—A. S. 

Pinene ; Action of Bromine on —, in presence of Water. 
P. Genvresse and P. Faivre. Comptes rend., 1903, 
137, [9], 130-T-131. 

Accobding to Tilden, pinene will absorb four atoms of 
bromine, whilst Wullach has only lieen able to obtain a 
dibromide. The authors have allowed bromine to act 
upon pinene in presence of water, care being taken to 
prevent the temperature rising. On steam-distilling the 
products of the reaction, there were obtained:—(1) A 
colourless liquid, lighter than water, consisting mainly of 
unaltered pinene ; (2) a yellow oil, heavier than water, 
from which cymene was isolated ; and (3) a liquid which 
crystallised on cooling. , The residue consisted of a brown, 
viscous mass. The crystals, after being re-crystallised from 
acetic ether, melted at 167°—168° C. They are composed 
a saturated compound, identical with the pinene 
dibromide,' C, ( H„Br„ obtained by Wallacb by a different 

method,—A. S. 

Tartars J; Gasometric Method for the Valuation of Com¬ 
mercial — "u. , and far the Determination of Potash. De 
Sapotta. XXIII., page 928. 


where It is an alkyl radicle. 

For the preparation of di-ethyl barbituric acid, 32 parts 
of sodium are dissolved in 600 parts of absolute alcohol; 
100 parts of dietbyl-nialonio ethyl ester and 40 parts of 
urea are added anil the mixture is heated in the autoclavo 
for 4—5 hours. Crystals of sodium diethyl-barbiturate are 
separated and decomposed by hydrochloric acid. These 
derivatives have hypnotic properties.—J. F. B. 

CC-Dialhyl Barbituric Acids; Method of Prepar¬ 
ing -. If. lloehm, London. From E. Fischer, Berlin. 

Eng. Pat. 2054, Jan. 28, 1903. 

In the process described in the preceding specification and 
abstract, acvl derivatives of urea, such as acetylurea, may 
be employed instead of urea itself; the barbituric acid 
derivatives so obtained are the same as when urea is 
employed.—J. F. B. 

French Patent. 

[Ether] Spirits; Apparatus for the Continuous Rectification 

of -. E. A. liarbet. Eleventh Addition, dated Dec. 

11, 1902, to Fr. Pat. 296,750, Feb. 1, 1900. 

The simplified apparatus described iu the tenth addition 
(this Journal, 1903, 815) can be employed for th« manufac¬ 
ture of sulphuric ether. The ether is obtained as a “bead” 
product, whilst alcohol at 96 per cent, strength is returned 
to the etherifying vessel for further treatment. The vapours 
are freed from sulphurous acid by passing through a 
solution of caustic soda.—J. F. B. 

XXI.—PHOTOGRAPHIC MATERIALS AND, 
PROCESSES. ; 

English Patent. 

Pigment Process of Photography. It. Krayn, Berlin. 
Eng. Pat. 111,093, June 9, 1902. 

A film of gelatin mixed with pigment is applied 1 to a thhs 
sheet (0-ub—0-25 mm.) of mica or celluloid, previously 
coated with rubber, wag, or other suitable substance, .to 
facilitate transfer. • . 
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The " pigment foil ” thou produced it placed with the 
mica face to the negative, thus obtaining a reversed positive 
which is applied to paper, &c., and only requires thus a 
single transfer.— T. F. B. 

French Patent. 

Paper or the like for Photographic Purposes ; Chemical 

Compound for Preparing -. M. liauer. Fr. Pat. 

327,706, Dec. 26. 1902. 

See Eng. Pat. 28,284 of 1902; this Journal, 1903, 572. 

—T. F. 11. 

XXII.—EXPLOSIVES, MATCHES, Etc. 

Nitrocellulose Powders; New Stability Test for -. 

A. P. Sy. 0. Ainer. Chem. Soc., 1903, 25, [6], 549—370. 

After describing the various stability tests, none of which 
are regarded as entirely satisfactory, the author gives an 
account of a new test which he terms The Elastic Limit of 
Potcder Jlesistance to Heat. This is based on the facts 
^illustrated in the paper by curves and tabulated results), 
that thero is a relationship between temperature and de¬ 
composition, and that a bad powder decomposes more 
rapidly than a good ono at a given temperature. Pre¬ 
liminary experiments showed that at 80° C. the decomposi¬ 
tion of a powder was very slow, which was also the ease at 
100° C., although at the latter temperature there was a 
marked difference in the behaviour of good and bad 
powders. Ilence 115° C. was adopted as the most suitable 
temperature, and the exposures made during the daytime 
for periods of eight hours. During the first day a good 
powder loses little but its moisture and volatile constituents, 
whilst subsequently it loses less than 1 per cent, a day tip 
to the sixth or in some cases the tenth day, after which the 
daily loss gradually increases to a maximum, which is not 
usually reached before the eighth day, and then slowly 
diminishes. In the case of a bad powder more thau the 
moisture and volatile substances are lost on the first day; 
the daily loss exceeds 1 per cent, before the sixth day, and 
the maximum daily loss is reached before the eighth day. 
Good powders lose lets than a total of 10 per cent in six 
days (of eight hours each), whilst the total loss is con¬ 
siderably greater in the case of bad powders. After pro¬ 
longed heating the total loss is approximately the same 
whether the powders he good or bad. As u rule, pow ders 
retain their shape after heating, though some, usually had, 
are fased and soft while hot. 

The proportion of nitrogen decreases with the increase 
in the total loss. Thus,samples containing 12-37 to 12 -GO 
per cent, of nitrogen yielded residues containing 4-31 to 
4-91 per cent, of nitrogen, with a total loss of 53 to 56 per 
cent. On the other hand, “ acetone insoluble” nitrocellulose 
increasea with the arnouut of total loss. The decomposition 
ia slightly affected by the size of the grain of the powder, 
but not sufficiently to he considered in distinguishing 
between good and bad powders. 

The following method of applying tbe test was used by 
the author :—From 1 to 4 gnus, of the whole powder 
were heated ou a watch-glass placed in an oven maintained 
at exactly 115° C. In the earlier experiments an air hath 
with a thermostat was employed, but subsequently this was 
replaced by a douhle-walled copper oven, with the bottom 
of the inner wall made slightly V-shaped to prevent 
bumping. The boiling mixture placed between the walls ; 
consisted of a mixture of commercial xylene and toluene in 
tbe right proportion to keep the temperature within the oven 
at 115° C. A reflux condenser and thermometer were j 
fixed to the top of the oven. With this arrangement the J 
temperature was found to vary less than + 0- 5° C. After 
eight hours the watch-glass and powder were cooled in an 
exsiccator and weighed, and the process repeated daily for 
six days or less. 

The advantages claimed for the new test over the old 
methods of testing Ae stability are:—(1) The powder is 
tested in its natural condition. (2) All tbe products of 
decomposition are taken into aecount; whilst in the old 
tests only acid products are shown, and in tbe Will test only 
nitrogen. (3) The decomposition of all nitro-compounds 
present is shown, as well as the effect of the decomposi¬ 


tion on tbe powder itself. (4) It affords an indication of 
the effect of small (quantities of added substances or foreign 
matters on the stability. (5) It is simple and not subject 
to the variations of the old tests.—C. A. M. 

English Patents. 

Detonators; Impts. in -. F. Hess, Vienna. Eng. Pat 

13,845. June 18, 1902. 

\ The detonator is tightly enclosed iu a suitable cap or 
! capsule, thereby causing its explosion to beeome uniform 
i and sudden, ihis makes tbe explosive upon which it is 
placed explode with the greatest possible intensity. (See 
also Eng. Put. 3238 of 1902, this Journal 1902, 562.) 

—L. F. G. 

Caps, Detonators, or Friction Composition in Cartridges, 
Tubes, Primers, Fuzes, and the like; Means for Pre¬ 
venting the Accidental Ignition of - , from reaching 

the Explosive Charges thereof II. W. W. Barlow, 
Blackbeath, Kent. ling. Pat. 20,467, Sept. 19, 1902. 

The detonating device is so constructed that, if the cap be 
accidentally struck, the gases pass to the atmosphere or to 
cooling chambers, and uot to the main exploding charge. 
On being struck in the normal mamier of tiring, however, 
the cap is carried forward, closing the atmospheric exit 
and opening that leading to the main charge. 

—G. W. McD. 
United States Patents. 

Powder; Method of Glazing -. A. I. du Pont, 

Wilmington, Del. U.S. l'at. 733,741, July 14, 1903. 
She Eng. Pat. 7712 of 1903 j this Journal, 1903, 822. 

—T F. B. 

Powder ; Apparatus for Glazing -. A. I. du Pont, 

Wilmington, Del. U.S. Pat. 733,7-12, July 14, 1903. 
See Eng. Pat. 7695 of 1903; this Journal, 1903, 822, 

—T. F. B. 

French Patents. 

Explosive ; A Neu> -. J. Lueiani. First addition, 

dated Dec. 22, 1902, to Fr. Pat. 326,037, Oct. 31, 1902. 
Nitrocotton, containing a high percentage of nitrogen 
and insoluble in nitroglycerin, is mixed wilh ammonium 
perchlorate powders. The effect of the explosive can be 
increased by wrapping it in perforated sheets of aluminium 
or magnesium, or by the addition of these metals in the 
form of powder. The composition of such an explosive is 
70 per cent, of ammonium perchlorate, about 12 per cent, 
of nitrocotton, and 18 per cent, of aluminum or magnesium. 
(See also this Journal, 1903, 760.)— h. F. G. 

Explosive; Manufacture of a Safety -. C. Frank. 

Fr. Pat. 327,721, Deo. 26, 1902. 

Picric acid is dissolved in glycerin heated to 100’ C., the 
mixture neutralised with ammonium carbonate, and in¬ 
fusorial earth added. Any moisture is removed by 
heating. A hot solution of potassium nitrate in water is 
then added, and the heating of the mixture continued till 
at a temperature of 115° C. the mass is nearly dry. A 
small quantity of sulphur may theu ho added. The mass 
is dried in the snn, and the explosive then formed iut» 
powder or grains, or compressed into various forms. 

—L. F. G. 

Erratum. 

This Journal, 1908, 821, col. 2. Seoond Table, under 
Temperatures, for “ 8,384 ” read “ 3,384.” 

XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

English Patent. 

Thermometers, Burettes, and other Graduated Tubes; 
Means for Facilitating the Heading of ——. F. 

KOhler, Leipzig. Eng. Pat. 10,936, May 18,19C3. 

A V-shaped frame, sliding over the graduated instrument, 
carries an eye-piece and swinging mirror, or a sighting 
arrangement (of two horizontal wires viewed transversely) 
ar.d an electric glow lamp.— F. H. L. 
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INORGANIC—QUANTITA TIVE. 


p-Nitrophenol at Indicator. A. Goldberg and K. Nau- 
r nianu. Zeits. angew. Chem., 1903,10, [27], 6»4 — 647. 

Spiegel (this Journal, 1900, 1040) recommended the use 
of p-uitropbenol as a substitute for methyl orange in 
alkalimetry, but did not state what quantity of the indicator 
was necessary. The authors find that if too small a 
proportion of p-uitrophenol be used, the amount of normal 
acid required by a solution of sodium carbonate is in¬ 
variably less than when methyl orange is employed. For 
instance, with 0-2 c.c. of a O - 1 per cent, solution of 
p-nitrophenol, 25 c.c. of sodium carbonate solution requited 
5-5 to 6 c.c. of N/2 sulphuric acid, as against 7-8 c.e., 
with methyl orange as indicator. If, however, 1 to 4 c.c. 
of the same solution of p-nitrophcnol were used, the amount 
of sulphuric acid used was 7 • 95 c.c., agreeing fairly well 
with the methyl orange results.—C. A. M. 

GravimtUic Analyses with very small Quantities of 
Substance. W. Nernst and E. H. Itiesenfeld. Her, 1903, 
36, [10], 2086—2093. 

The authors use a delicate torsion balance, shown in the 
accompanying figure. The beam is a capillary glass tube 
C, fastened by water-glass to a quartz fibre A stretched 
between the arms of the support. The beam is bent at 
right angles as shown, and the finely drawn out end travels 
in front of a divided scale, its positions being read otf by 
a telescope at a little distance. The amplitude of swing is 
limited by the brass fork D. The little scalo pan is of 



thin platinum foil, and with the attached wires (welded to 
it) weighs 20 mgrms. ; it is counterpoised by a platinum 
rider attached by water-glass to the other half of the beam. 
The whole is contained in a glass case provided with 
levelling screws, by the regulation of which the pointer can 
he adjusted to the zero of the scale. The balance is cali¬ 
brated by cutting five weights out of thin platinum wire, as 
nearly as possible a mgrm. each, and reading the de¬ 
flections produced fcy them separately and in combination ; 
the aggregate weight of the five being accurately determined 
on an ordinary balance, it is a matter of calculation only to 
work out the deflection in scale divisions per mgrm. The 
sensitiveness of the balance remains unchanged for long 
periods; but the zero point is apt to vary, and should 
therefore be verified before and after each weighing. The 
scale-pan itself serves as a crucible, or a crucible of thin 
platinum foil may be placed upon it. With this apparatus 
the authors have effeoted such determinations as that of 
carbon dioxide in calc-spar, moisture and loss by ignition 
in minerals, atomic weight determinations in fractionating 
rare earths, by weighing oxide and sulphate, &c. All these 
can be done with considerable accuracy, and with great 
rapidity, owing to the small quantities of material operated 
on.—J. T. D. 


Gates i Fractional Combustion of -, by meant of 

Palladium Asbestos. (). iiruntk. Zeits. angew. Chem., 
1903,10, [29], 695—C97. 

CttvatrsoHKOW has stated (J. russ. phys. chem. Gvs., 
1902, 34, 461 ami 710) that Winkler’s method for the 
determination of hydrogen in presence of methane by 
combustion by means of palladium-asbestos is useless, as a 
considerable proportion of the mctltuue is oxidised at the 
same time as the hydrogen. This statement being opposed 
to the author's experience, he made a series of experiments 
to test its accuracy, and he concludes that the unsatisfactory 
results obtained by Charitsehkow were title to the fact that 
Winkler’s directions were not followed. A complete 
combustion of the hydrogen can be effected without the 
smallest quantity ot methane being oxidised, if the following 
conditions, practically identical with those laid down by 
Winkler, be observed. (1) Not more than 25 c.o. of thu 
gaseous mixture should be employed. (2) The oxygeu 
required for the combustion must only be supplied in the 
form of air. Only in the rare cases where the gaseous 
mixture is very greatly diluted with nitrogen is the use of 
pure oxygen permissible. (3) The capillary tube contain¬ 
ing the palladium-asbestos must only he very gently heated. 
(4) The test must bo so carried out, that the asbestos fibre 
faintly glows only at the inlet end of the capillary tube. 

—A. S. 

Calcium Carbide; Valuation of Commercial -. V. 

Kccchi. (iaz. chitn. ital., 33, [1], 153 — 155. Chem. 
Ccntr., 1903,1, [26], 1438. 

The author’s apparatus consists essentially of two 
.Mariotte’s bottles A and 11 joined by a piece of rubber 
tubing. The bottle A which is provided with a Mohr’s 
clip, lias a mark on its neck. The holder for the calcium 
carbide consists of a glass tube about 10 cm. long, closed 
at its upper end by nieaiiB of a rubber stopper, through 
which passes n glass rod, bent at its lower end into the 
form of a hook which carries the cylindrical metal receptacle 
! for the carbide. The bottle 11 is filled with water satin ated 
with sodium chloride or acetylene, and is then raised till 
j the wator fills the bottle A up to the mark. The latter is 
then raised, the clip opened, and the carbide receptacle 
! brought gradually into contact with the water, When the 
reaction is complete, the apparatus is allowed to cool, the 
bottle II raised till the level of water in the two bottles is 
the same, the clip closed, and the bottle filled up to the 
neck with water from a graduated cylinder, thy quantity 
required being a measure of the gas evolved from the 
carbide. The author claims that by his method larger 
quantities of calcium carbide (15 grins, or more) can be 
used than ordinarily, and thus the difficulty of obtaining a 
good average sample is to some extent overcome.—A. S. 

Sulphuric Acid; Titration of - with Benzidine Hydro¬ 

chloride. W. J. Miiller. Zeits. angew. Chem., 1903, 
16, [27], 653—655. 

ItKi'EiutiNG to Raschig’s modification (this Journal, 1903, 
883) the author asserts that his original method is 
capable of accurately determining 0-00003 grm. of sul¬ 
phuric acid, whilst but little time is required for the 
separation of disturbing substances and the precipitation 
from a hot solution. As regards titration of the precipitate, 
he points out thut in addition to the loss of time, there may 
be a considerable loss (O'l to 0’2 per cent, ot 23° C.), 
through washing the precipitate, which, as in the ease of 
wines, frequently contains colouring matters mechanically 
carried down. A series of tabulated figures are given to show 
that good results are obtuined by the original method in the 
cold, when dilute solutions of benzidine hydrochloride are 
used. A difference of about 1 per cent, from theory in 
some of the experiments is attributed to the preaenee of 
carbon dioxide in the water. About 200 c.c. of water are 
required for washing the precipitate in Raschig’s modifi¬ 
cation to obtain good results, which even then may deviate 
from theory by as much os 1 mgrm. The general con¬ 
clusion is that the modified method may be employed 
when there are no disturbing substances to be removed, 
bat that otherwise the original method is preferable on 
account of its greater accuracy.— C. A. M. 
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Chloride of Lime ; Analysis of —. D. de Pnepe. Ball. 

Acad. roy. Belgique, 17, 92—99. Chem. Centr., 1908, 

1, [96] > 1434. 

Fob the determination of the available chlorine in chloride 
of lime, Fenot’s method ia the best. Titration with 
thiosulphate eolation, after addition of potassium iodide, 
Always gives results which are too high. By Bunsen’s 
method, the chlorine present as chlorate is returned as 
available chlorine. 

For the determination of the total chlorine, 7 • 1 grms. 
of this sample are dissolved in 1 litre of water, and to 
30 c.c. of the solution, the amount of arsenious acid 
solution necessary (according to a previous determination) 
to combine with the available chlorine is added. The 
solution is then rendered faintly acid with nitric acid, 
neutralised with calcium carbonate, and the chlorine 
determined volumetrieally by Mohr’s method. 

The chlorine present as chlorate is determined by 
treating a further 50 c.c. of the solution with arsenious 
acid as before, then adding 10 c.c. of a solution containing 
50 grms. of ferrous sulphate and 50 grins, of sulphuric 
Acid per litre, boiling for five minutes, and titrating with 
N/10 potassium permanganate solution. Each c.c. of 
. permanganate solution used, represents O'05917 mgrm. of 
chlorine in the form of chlorate.—A. S. 

Silicate*; Simplifcation of the Analysis of -, by the use 

of Formic Acid. A. Leclere. Comptes rend., 1903, 

137, [1], 50-51. 

After fusion with any of the bases which are usually 
employed for making the silicate capable of being attacked 
hy acids, the material in treated with a suitable- quantity 
of boiling water, and formic acid is immediately added 
in quantity sufficient to give a liquid containing about 
5 per cent, of free formic acid ; this liquid is maintained 
at a temperature of 100° C. for two days. The silica and 
titanic acid are completely precipitated without passing 
through the gelatinous state and can bo easily filtered off. 
The filtered liquid is neutralised hy a dilute solution of 
ammonia and again brought to the boiling point. This 
causes the complete precipitation of the iron and aluminium 
without any contamination other than the baBC which was 
employed in great excess to render the silicate capable of 
being attacked; filtration is easy. The precipitation of 
iron as formate has long been known, and the author has 
established, by experiments with potash alum, that the 
precipitation of aluminium under these conditions can he 
effected with great accuracy. By combining the above 
method of employing formic acid with the lead oxide 
method previously described by the author (this Journal, 
1898,71), all the constituents of asilicate can he accurately 
determined.—J. F. B. 

Manganese and Iron; New Method of Separating -. 

M. Dittrich. Ber., 1903, 36, [10], 2330—2333. 

The solution is acidified with sulphuric acid, warmed, and 
crystallised sodium sulphite, or sulphurous acid added, 
till the solution is colourless, and a further addition of the 
reducing agent produces no change of colour. The solution 
now eontuins iron only in the ferrous state. A solution of 
4 grms. of pure potassium cyanide and 1 grm. of sodium 
sulphite in a little water, is now added, and the liquid 
heated for a short while. As soon as the precipitate has 
become of a lighter colour, an aqueous solution of 1—2 
gnus, of sodium hydroxide is added, then 20—30 c.c. 
of a 3 per cent, solution of hydrogen peroxide, and the 
mixture diluted with hot water. After 15 minutes, the 
hydrated manganese peroxide is filtered off, washed, and 
dissolved on tile filter in a mixture of warm nitric or ] 
sulphuric acid with hydrogen peroxide. From the solution : 
thus obtained, the manganese is precipitated with ammonia ! 
and hydrogen peroxide, filtered off, and weighed as manga¬ 
nese protosesquioxide, Mn^t),. 

. The filtrate is concentrated, and wanned with 40—50 c.c. 
of 0 10 per cent, solution of ammonium persulphate, to 
dpstr^y A 6 complex cyanides. 15 c.c. of concentrated 
hydroohloric acid are then added, and the iron precipitated 
hy ammonia solution.—L. F. O. 


! Antimony j Electrolytic Determination of—, and Separa¬ 
tion from Tin. A. Fischer. Ber., 1903, 38, [10], 
1 2348—2856. 

! Like Bollard (this Journal, 1903, 512) the author uses 
i potassium cyanide to prevent the formation and solvent 
action of polysulphides (NajS, + 3KCN=3KCNS + N%8) ; 
j but he finds sodium sulphydrate yields irregular and 
inaccurate results, and uses instead sodium sulphide. 
To the solution, contained in a platinum basin with matt 
surface, 30 per cent, potassium cyanide solution is added till 
it is decolorised; electrolysis is begun with the liquid at 
00°—70° C., a current of 1—1-2 amp. at 1 • 5—1 • 7 volts, and 
the cyanide solution is slowly dropped in so as to keep the 
liquid colourless. The deposition of 0'2—0-4 grm. of 
antimony will require 3 or 4 hours, and 20—80 c.c. of the 
cyanide solution will be needed. The electrolysis may be 
carried out at the ordinary temperature, in 5—6 hours, 

. with a current of 0-45—0'8 amp. at 1'7—1'8 volts. At 
the higher temperature the platinum anode is slightly 
attacked, hat no platinum is deposited on the eathode. 

For the separation of antimony from tin, Classen’s 
method (60°—70° C., 1 — I' 5 amp., 2—3 hours), gives 
accurate results with trivalont antimony, but with penta- 
valent antimony, though the deposited metal is free from 
tin, the results are always too low, no doubt through the 
solvent action of polysulphides. The addition of potassium 
cyanide enables accurate results to be obtained with either 
trivalent or pentavulent antimony; but it also renders the 
co-precipitation of tin more likely, if the experimental 
conditions are not adhered to. The temperature must not 
rise above 30“ C., nor the potential difference between the 
electrodes above 1 * 1 volt. About 7 hours are required; 
the completion of the precipitation is recognised by adding 
10 c.c. of sodium sulphide solution, and observing whether 
after half an hour any deposit of antimony is visible on the 
newly-wetted portions of the cathode. During the process, 
10 — 15 c.c. of the cyanide solution will bo required. 
Before beginning electrolysis, a concentrated solution of 
3—5 grms. of pure sodium hydroxide (from sodium ; free 
| from alumina) must he added to the liquid; this is to 
check the hydrolytic formation of sodium sulphydrate, 
which favours precipitation of tin.—J. T. 1>. 

Mercury; Gravimetric and Volumetric Methods of Deter¬ 
mining -. F. M. Littcrseheid. Arch. Pharin., 1903 

( 241, [4], 306-312. 

Ip to mercuric chloride solution there be added excess of 
potassium bichromate solution, followed by excess of 
ammonia (or excess of ammonia followed by chromate or 
! bichromate solution), a lemon-yellow precipitate forms, 
which becomes dense and granular on shaking, and leaves 
a solution absolutely free from mercury. This precipitate, 
which has been obtained by different methods by Hirzcl 
and by Ilensgen, has the formula (NIIg 3 ) 3 Cr() 4 21I 3 0; it 
gives off no water at 109° C., no ammonia when warmed 
with caustic potash solution, aud on heating it decomposes 
explosively, leaving a residue of chromium sesquioxidc. 

This precipitate is formed as stated, from a weighed 
amount of the substance in which mercury is to be 
determined, the solution well shaken and allowed to stand 
for six hours, the precipitate collected on a tared filter aud 
dried at 100° C. till constant in weight; the results arc 
within O'2—O'3 per cent, of those calculated. The pre¬ 
cipitate may also be ignited and the chromium sesquioxidc 
weighed, but the results are less satisfactory. 

Volumetrieally, the mercury solution is treated with 
excess of standard potassium bichromate solution, and 
10 per cent, ammonia solution gradually added to distinct 
alkaline reaction ; the liquid is well shaken for 10 minutes, 
and allowed to stand for at least six hours. It is then filtered 
through a dry filter (the first portions being thrown away), 
and the oxccss ol bichromate determined in an aliquot 
portion hy acidifying with sulphuric acid, adding potassium 
iodide, and titrating with thiosulphate. 

The process is interfered with if large quantities of 
ammonium or sodium salts be present.—J. T, D. - 
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Cyanide Solution [Determination of Gold and Silver ] ; 

Assaying —. Mining and Soieutif. Press (Cal.). 

April 11, 1903. Chcm. MetaII. aad Mining Soc. of 8 . 

Africa, 1908, 3, [13], 222 - 

Ciikistt's method for the assay of cyanide solutions, 
is as follows. From 8 to 10 assay tons of the solution are 
boiled, acidified until they give a strong acid reaction with 
litmus paper, and boiled for 2 —3 minutes to expel hydro¬ 
cyanic acid. 20 c.o. of a solution containing 1 grin, of 
copper sulphate are then added from a pipette. When 
the mixture boils, the copper is precipitated by means 
of a slight excess of an alkali sulpbido, and boiling is 
continued until hydrogen sulphide is no longer evolved. 
The precipitate is rinsed on to an II-cm. filter, and the 
filter is then folded up with its contents, placed on a 2 ^-in. 
seorificr and dried and burnt in front of a mufflu. About 
20 grms. of granulated lead and a little borax glass are 
added and the whole is scorified down to 8 —9 grms., nnd 
is extracted and cupelled. ■ Care must bo taken in pre¬ 
cipitating with sulphide that the solution is not made 
alkaline again. Half-litre agate-ware saucepans are recom¬ 
mended for boiling and precipitating, although they are not 
long-lived. The results are as accurate as those obtained 
by any other method.—W. G. M. 

Dromes and Bearing Metals; Analysis of -. H. E. 

Walters and O. I. Affelder. J. Amer. Chem. Soc., 1903, 

25, [«], 632-030. 

Bronzes —1 grin, (or 0 - a grm. when the lead exceeds 
15 per cent.) is dissolved in 10 c.c. of warm nitric acid 
(sp. gr. 1 - 12 ) in a covered beaker, and the solution diluted 
with 10 c.c. of hot water, boiled for five minutes, and filtered, 
and the insoluble matter washed with dilute (2 per cent.) 
nitric acid, ignited, and weighed as tin dioxide. The 
filtrate is treated with 25 c.c. of ammonia, healed to the 
boiling point, mixed with 5 grms. of ammonium persulphate, 
and boiled for 5—10 minutes, after which it is acidified 
with sulphuric acid, and the precipitated lead peroxide 
collected, washed with hot water, au l returned on the filter 
paper to the beaker. It is now disintegrated in 000—700 e.c. 
of water, to which are subsequently added about 3 grms, of 
potassium iodide and some starch solution. Alter the 
iodide has dissolved, 10 c.e. of dilute hydrochloric acid 
(1 :1) are added, and the liquid titrated with N/20 sodium 
thiosulphate solution. The number of e.c. used, multiplied 
by the factor 0- 5175, gives the percentage of lead. 

The filtrate from the lead peroxide is diluted to 500 c.c., 
boiled, and after the'addition of 50 c.c. of a 20 per cent, 
solution of sodium thiosulphate, again boiled for 5 minutes, 
and filtered, anil the precipitate washed, ignited, aud 
n eighed as cupric oxide. 

The filtrate from this precipitate is oxidised by means of 
nitric acid and potassium chlorate, and concentrated to 
about 300 c.c. Iron and aluminium arc then determined 
by the usual methods, and manganese in the filtrate from 
them by adding ammonia to alkaline reaction, boiling, then 
adding ammonium persulphate, boiling for five minutes, 
washing the precipitate with hot water, and weighing it, 
after ignition, as manganese protosesquioxide, Mn 3 0 4 . 

Ammonium phosphate is added to the filtrate from the 
manganese, and the liquid boiled, nearly neutralised with 
hydrochloric acid, again boiled for five minutes, ami the 
precipitated phosphate collected, washed with hot water, and 
cither dried and weighed as zinc and ammonium phosphate, 
Zu5jH 4 l > 0 4 , or ignited in a Gooch’s crucible and weighed 
as zinc pyrophosphate, Zn s P,U ; . 

Any nickel in the filtrate is precipitated as sulphide, and 
ignited and weighed as nickel oxide, NiO. When only a 
small amount of manganese is present, the following method 
may be used on a fresh portion of the sample : 0 • 2 grm. is 
dissolved in 10 c.c. of warm nitric acid (sp. gr. 1 ' 20 ), and 
after expulsion of all nitrous vapours the solution is mixed 
■with 15 e.c. of silver nitrate solution (1'3S grms, per litre) 
and about O'5 grm. of ammonium persulphate, heated to 
-oxidise, the manganese to permanganic acid, cboled, diluted 
to ltg> c,o„ and titrated with standard .sodium anenite or 
hydrogen peroxide solution. 


Determination of Phosphorus. — 1 grm. of the sample is 
dissolved in 5 e.c. of Aiming nitric acid, the solution 
evaporated to remove the bulk of free aeid, then mixed with 
10 c.c. of hydrochloric said, aud evaporated to dryness. 
The residue is dissolved in dilute hydrochloric aolu, ami 
lead, tin, and copper precipitated from the boiling solution 
by means of metallic zine. The filtrate and washings are 
boiled for a few minutes with some iron solution (flree from 
phosphorus) and 10 c.c. of nitric acid (sp. gr. 1'42), then 
treated with ammonia solution nnd filtered to separate 
most of the zinc. The precipitate is dissolved in hot 
nitric acid (sp. gr. I - 20 ), and the phosphorus precipitated 
with ammonium molybdate solution, and determined in the 
usual manner. 

Bearing Metals. —Samples containing much tin and little 
lead are analysed as described above. If, however, much 
lead be present together with antimony, Hopkins’ method 
of separating the latter is recommended: O'5 grm. of the 
sample and 0-25 grm. of pure tin are boiled down to apaste 
in a covered beaker with 20 c.c. of nitric acid (sp. gr. 1 ■ 33 ), 
40 c.c. of hot water added, and the precipitate filtered off, 
washed with 2 per cent, nitric acid, ignited, and the tin and 
antimony weighed as oxides. The filtrate is rendered 
strongly alkaline with caustic potash, and the lead oxidised 
by means of 10 grms. of ammonium persulphate. The 
analysis is then completed as in the case of bronzes. 

Eor the determination of antimony, 1 grm. of the sample 
and 1 grm. of potassium iodide arc gently boiled for an 
hour with 80 c.e. of hydrochloric aeid (sp. gr. 1 • 10 ), and 
the insoluble matter collected, washed with dilute hydro¬ 
chloric acid, then with water, and once with alcohol, dried 
at 100 ' C., and weighed as metallic antimony. This is 
ealeulsled to antimony oxide, Sb,0 4 , and deducted from tlio 
weight of the mixed oxides. The amount of tin is found 
by difference, a deduction being made for that added at the 
beginning. Arsenic is determined in a fresh portion by 
one of the distillation methods, whilst bismuth, if present, 
is precipitated simultaneously with the copper sulphide. 

The paper concludes with test analyses of bronze and 
other alloys.—G. A. M. 

ORGANIC-QUA LIT A TI VS. 

Lignite and Coal ; Method of Distinguishing between 

-. E. Donutli and 11 . l)itz. Ocstcrr.-Xeits. f. Uerg- 

tt. Huttenw., 51, 310—314. Client. Centr., 1903, j}, 

[2], 117. 

Lhjnitk and coal are frequently distinguished by their 
behaviour towards boiling caustic potash solution ; coal is 
not affected, hut lignite colours the alkali solution more 
or loss intensely brown. Muck has stated, however, that 
all lignites do not give this coloration. The authors have 
examined the portion of the lignite extracted by alkali. 
The lignite was repeatedly boiled with caustic potash 
solution, the dissolved matter precipitated with hydro¬ 
chloric acid, washed with water, and air-dried ; the yield 
was about 5 per cent. The substance obtained contains 
nitrogen, is easily soluble in solutions of ammonia and 
sodium carbonate, partly soluble in solutions of sodium 
acetate and sodium sulphide, and slightly in 90 per cent, 
alcohol. If the lignitu ho first exhausted with alcohol and 
ether, then the substance extracted by nlkali is free from 
nitrogen. When heated, the substance extracted by alkali 
decomposes at a relatively low temperature, with formation 
of acid vapours. The residue is very stable, and is partly- 
soluble in 90 per cent, alcohol. The authors conclude that 
the substance extracted by alkali consists of two portions : 
( 1 ) a compound of an acid character, insoluble in alcohol, 
which is dissolved by the alkali in the form of u salt, and 
is again separated by treatment with acid j and ( 2 ) an 
ester- or lactone-like compound which is decomposed by 
the alkali; the acid produced is dissolved, but is separated 
by addition of add, and is soluble in strong alcohol. The 
residue remaining after the lignite has been exhausted with 
alcohol and ether, and repeatedly digested with hot caustic 
potash solution, is violently acted upon by nitric acid of 
sp. gr. 1 '055. The residue left after this treatment con¬ 
tains a considerable proportion of nitrogen j it dissolves to 
a considerable extent in alcohol, and the insoluble portion, 
is almost free from nitrogen. 
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Tbe author* find that boiling with nitric aoid of *p. gr. 
j • o 55 affords a good mean* of distinguishing between 
lignite and coal, tbe former being strongly attacked, whilst 
the latter is unaffected. In mixtures, 10 per cent, of 
bituminous coal or 5 per cent, of lignite can easily be 
detected. It is stated that a lignite which, owing to a tire 
in the mine, had been exposed to ft high temperature, 
greatly resembled ordinary coal in appearance, and behaved 
like the latter towards caustic potash and nitric acid. 

—A. S. 

Wines; Differentiation of “ Mist elle” from other-—.by 
the Proportion of Acids soluble in hiker. C. Bloiez. 
Coroptes rend., 1903, 137, [']. 64 C5 - 

Fon tbe differentiation of “ raistelle ” wines, if., wines 
manufactured by the addition of alcohol to unfermented 
grape juice, from true wines, the author proposes to 
determine the proportions of acids soluble in ether. 

“ Mistellc ” wines, being made generally from very ripe 
grapes the acid soluble in ether consists of small quantities 
of malic acid, whereas fermented wines contain in addition 
succinic acid as a product of fermentation. 

The process is as follows 25 c.c. of wine arc concen¬ 
trated on the water-bath to a volume of 10 c.c. Hie 
wine is then exhausted five times with 25 c.c. of ether 
each time The combined ethereal extracts are evaporated, 
and the residue is dissolved in a little distilled water and 
titrated with deeinornml soda in presence of phenol- 
Phtl.ulein. According to this method three samples of 
o mistelle ” wines showed from 0-215 to 0-333 K™ of 
acid soluble in ether per litre, whilst five samples of fer¬ 
mented wines showed from 0-820 to 1-100 grm. per 
litre.—J. F. B. 

Liauid Storax; Detection of Adulteration of - -.with 

ltosin. C. Ahrens and V. Holt. Zeits. augew. them , 
1903,16, [16.1,384. 

Tint authors find that storax adulterated with rosin yields 
to light petroleum spirit from 55-1 to 63-7 per cent of 
extract: this has an acid value between 116-3 am. I20-J. 
and a saponification value (cold method) between 1,1-6 and 
177-6 Specimens of pure storax of both recent and older 
importation gave a light petroleum spirit extract ol 37-6 
to 47-6 per cent., with au acid value ranging from .17 6 to 
47*6, and a saponification value (cold) of 194-6 to UK -4. 
Adulteration with rosin is more readily detected by this 
method of separating and treating the light petroleum spirit 
extract than by determining the saponification constants 
of the original drug, us recommended l>y Die tench. ^ 

ORGANIC—QUANTITA TIVE. 

Silk; Determination of the Weighting Agents in Loaded 
C. liis. Zeits. fur Farben- u. iextil-Chem., 1903, 
2, [13], 261. 

This author confirms the results of A. Muller (this 
Journal, 1903, 622), and states that hydrofluoric acid 
removes the whole of the weighting ageDts in silk, without 
injuring the fibre in anyway. His results were checked 
by determining the ash of the fibres thus treated, which 
never exceeded 0-3 per cent. Vessels of lead or gutta- 
nercha, or glaBS beakers covered with parathn, were 
employed for the reaction; for experiments on a largo 
scale, wooden vessels free from metals are suitably. ^ ^ 

Sugar Determination ,- Aid to the Fehling Process for 

_ _ S, A. Vasey. Lancet, 104, 1737. lhariti. J., 

1903, 71, [3378], 78. 

The author adds a quantity of precipitated calcium 
carbonate or barium*- sulphate to the Jchlmg solution 
before titrating tdlh sugar solution. The cuprous oxide 
separated, settles with the calcium carbonate or banum 
sulphate, leaving the supernatant liquid clear, so that the 
exact point ol transition from bine to colourless can be 
tuily observed.—A. S. 


Tartars ; Gasometric Method for the Valuation of Com- 

nercial _ _, and for the Determination of Potaeh. De 

Saporta. J. Fbarm, Chim., 1903, 94, [3], 61—65. 

The valuation of commercial tartars by titration.is fre. 
quently rendered difficult owing to the colour of the sample. 
On the other hand, the sparing solubility of cream of tartar 
makes the direct gasometric determination, by its notion 
upon bicarbonates, in the cold, in the calcimeter, incon¬ 
venient. This difficulty of solubility is surmounted by 
boiling the tartar with a solution of boric acid in which it 
is readily soluble, and, provided an excess of boric acid 
over the quantity required for the production of the double 
salt be avoided, the mixture behaves towards bicarbonate) 
exactly as if the tartar alone were present. 23 grms. of the 
powdered tartar are mixed with 5 grms. of boric acid, and 
boiled for at least five minutes with about 500 c.c. of water: 
the solution is then cooled and made up to 1 litre. 20 c.c 
of this solution are placed in the calcimeter and treated with 
0-4—0-6 grm. of crystallised potassium bicarbonate, the 
volume of gas evolved being measured. Calculations may 
be avoided by comparing the results with the volume of ga< 
given off by 20 c.c. of a solution of pure tartaric acid al 
10 grms. per litre under the same conditions. 

Determination of Potassium Salts. —When a norma ; 
potassium salt, dissolved iu a saturated solution of cream ol 
tartar, is treated with an excess of sodium bitartrate, alsi 
dissolved in ft saturated solution of tartar, the whole of thi 
potassium in the normal salt is deposited after standing foi 
about 12 hours, in the form of potassium bitartrate. This 
precipitate is filtered off and washel with a saturated 
solution of tartar, it is then dissolved by boiling with ; 
suitable quantity of boric acid solution and treated witl 
bicarbonate in the calcimeter. The results may be checkei 
by acidiinetrio titrations of a portion of the solution befor 
and after the precipitation of the potash.—J. F. 1). 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Polonium, and the Inductive Property of Radius 
F. Diesel. Her., 1903, 38, [10], 2368—2370. 

Mauikwai.o found that metallic bismuth, kept for som 
time in solution of polonium-bismuth chloride, acquires th 
property of emitting a-rays, and attributes this to a fill! 
of polonium precipitated on the bismuth. The authoi 
however, in repeating Marckwald’s work, could get n 
precipitate on the bismuth, and concluded that the emissioi 
of a-rays was induced in the bismuth itself. He now find 
that bismuth, similarly dipped in a 1 per cent, solution o 
radium bromide, acidified with hydrochloric acid, show 
after oue or two days intense a-radiation, but no fl-radii 
tion, though every trace of radium salt was removed froi 
the bismuth. The platinum metals behave like bismutl 
though in a lowor degree. A peculiarity of this induce 
radiative power is that it does not (as far as lias yet bee 
observed) diminish with lime. The small quantities < 
bismuth anil of platinum metals dissolved, iu these exper 
ments, were precipitated with hydrogen sulphide, and ti 
sulphides were found to emit £-rays j it is possibl 
however, that this is due to co-precipitated or adherin 
radium salt.—J. T. 1). 

Colloidal Silver. M. Hanriot. Comptes rend., 1903, 
137, [2], 122-124. 

In continuation of his previous work (this Journal, 190 
437, 827) the author has now examined the colloidal silvi 
(silicargol) obtained by Kiispert’s method (this Journt 
1902, 1301 ; 1903, 49). He concludes from tbe results 
his experiments that (1) the different varieties of colloid 
silver arc distinct chemical individuals, differing in the 
properties and in composition ; (2) the albuminoid matt 
in collargol, the oxide of iron in Cary Lea’s modificatio 
and the silica in silicargol are not impurities, but for 
integral parts of the molecules, and cannot be separatt 
without destroying the colloidal silver; (3) all tho moi 
fications give off carbon dioxide and hydrogen when heati 
in vacuo, and have a greater reducing power than the tilv 
they contain.— A. S. 
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Magnesium / The Burning of -. A. C. Christomanos. 

Ber., 1903, 36, [10], 2076—2082. 

It burning magnesium ribbon touches a glass plate, marble, 
copper, or iron foil, or any cold substance, grey to black 
spots, surrounded by a ring of white magnesium oxide, 
are formed. A quantity of this grey powder was produced 
on a glass plate, and scraped oft'. A larger quantity 
is produced by burning broad magnesium ribbon than 
from narrow ribbon. Tbe powder consisted of 78 per 
cent, of magnesium oxide, and 22 per cent, of finely 
divided metallic magnesium. If it be mixed with water, 
heat is evolved, and hydrogen given off. More hydrogen 
is evolved from this powder than ironi an equivalent 
quantity of the finest commercial magnesium powder. The 
final product of the action of water on it, is white maguesium 
hydroxide, Mg(OH) s .—L. F. (i. 

Hydraeids; Esterification of the. -. A. Villicrs. 

Comptes rend., 1903, 137, [1], 7)3—5,,. 

If a mixture of hydracid and alcohol, which has reached 
the equilibrium corresponding to a certain temperature, be 
exposed to lower temperatures, profound modifications 
occur. In the case of sulphuric acid, the final equilibrium 
is stable and independent of change of temperature; this 
result is due to the stability of the hydrates of sulphuric 
acid. But with the hydraeids a new equilibrium tends to 
be established under the influence of a lower temperature. 
If ordinary ether were uot a product of the reaction, tbe 
new equilibrium would probably be the same as if the 
esterification hud been conducted at the lower temperature, 
owing to the partial re-combination of the elements of the 
dissociated hydrates of the hydraeids. But ordinary ether 
is produced at the higher temperature in greater proportion 
than that corresponding with the lower temperature. The 
result is the liberation of a greater quantity of water, and 
the propoition of ester tends to decrease not merely to the 
limit corresponding to the lower temperature, but to a still 
lower limit corresponding with a more highly hydrated 
initial mixture. Successive variations of the ordinary tem¬ 
perature of the room may bring about a distinct lowering 
of the limit of esterifieatiou; exact determinations are 
wanting, owing to the extreme slowness of the reaction 
between ethyl alcohol and hydrochloric acid tit the ordinary 
temperature. Butyl alcohol and hydrochloric acid react 
with extraordinary slowness, and the limit is pr. bably 
lower at the ordinary temperature than at 100° (J. With 
the other monohydric alcohols the velocity generally de¬ 
creases as the molecular weight increases. The esterification 
of glycol and glycerol by hydrochloric acid is far more 
rapid than that of ethyl alcohol, if account be taken of the 
fact that the limit is lower. This limit, appears to he 
reached at the ordinary temperature; it is lower than at 
100° C., hut the same as at 41° C.—J. F. B. 

Hydrocarbons j Synthesis of -. A. Werner and 

F. Zilkans. Her , 1903, 36, [10], 2116—2118. 

This synthesis depends on the reaction between organo- 
magnesium compounds (e.</., phenylmagnesium bromide) 
and alkyl sulphates, according to the following scheme ;— 

R.Mg.X + (<UIj„ +I ), SO« - 
R.C.IW, + X.Mg.S0 4 .C„U.,,i i. 

Toluene was synthesised by the action of dimethyl 
sulphate on phenylmagnesintn bromide (from hromo- 
benzene and magnesium) in ethereal solution. 81 per 
cent, of the bromobenzene used was converted into toluene. 
A small quantity (about 6 per cent.) of diphenyl was also 
formed. 

By substituting p-bromotoluene for bromobenzene in tho 
last reaction, a 74 per cent, yield ofp-xylone was obtained. 
A very small amount of p-ditolyl was also produced. 

—T. F. B. 


£rto £oofe*. 

CVAHID - PllOZESSR ZUB OoLnOKWINNUNQ. Naoh *ln- 
schlkgigen Quollcn bearbeitet von Manuel voh Ulus, 
unter Mitwirkung von Dr, Gkobo Kulwkin, Voratand dcr 
elektrochemischcn Ahteilung der Siemens und Hallke 
A. - G., Berlin. Wilhelm Knapp’s Verlag, Halle-a-8. 
1903. l’riee M. 4. 

8vo volume containing 93 pages of subject-maltor, and four 
sheets of tables and engravings, with 30 illustrations in the 
text. The subjects treated of are ns follows :—Intkodoo• 
tio.n. Older and Newer Cyanide I’rocesses. I, The 
MacArthur-Korrest and Siemens and Halske Process. II, 
Industrial Kxamples and Costs. III. Chemistry of the 
Process. IV. Modifications of the Cyanide Process. 

Bacteria in Mii.k and its Product*. Designed for the 
Use of Students in Dairying and for all others con¬ 
cerned in the handling of Milk, Butter, and Cheese. 
By II. W. Conn, Ph.I)., Professor of Biology, Wesleyan 
University, Ac. Rebman, Limited, 129, Shaftesbury 
Avenue, London, W.C. 1903. Price 6s. 

Contains 290 pages of subject-matter, with 43 illustrations, 
and a bibliographic list of works on the subjects under con¬ 
sideration. The work concludes with an alphabetical index. 
The subjects specifically dealt with aro as follows :—I. Tho 
Nature of Bacteria. II. Sources of Bacteria in Milk. III. 
Types of Milk Bacteria. IV r . Growth of Bacteria in Milk. 
V. Milk Bacteria aud Health VI. How shall the Con¬ 
sumer of Milk Products ho protected/’ VII. Baoteria in 
Butter. VIII. Bacteria in Cheese. IX. Bacteriological 
Analysis of Milk. 

A Shout Manual ok Analytical Chemistry, Quali¬ 
tative and Quantitative —Inorganic and Organic. Follow¬ 
ing the Course of Instruction given in the Laboratories 
of the South London School of Phabmaot. By 
John Mutbh, Ph.I)., F.R.S.K., &c. 9th Edition. 
Simpkin, Marshall, Hamilton, Kent, and Co., Ltd.,London. 
1903. Pi ice (is. 

Demy Hvo volume containing 230 pages of subject-matter, 
with 56 illustrations and an alphabetical index. The main 
subjects treated of are as follows : — Part I. Qualitative 
Analysis. I. Processes employed by Practical Chemists, 
II. Detection of Metals. Ill. Detection and Separation 
of Acid Radicals. IV. Qualitative Analysis, as applied to 
the Detection of Unknown Suits. V. Qualitative Detection 
of Alkaloids and Certain Organic Bodies used in Medicine, 
with a General Sketch of Toxicological Procedure. —Part II. 
Quantitative Analysis. VI. Weighing, Measuring, and 
Specific Gravity. VII. Volumetric Quantitative Analysis, 
VIII. Gravimetric Quantitative Analysis of Metals and 
Acids. IX. Ultimate Organic Analysis. X. Special Pro¬ 
cesses for the Analysis of Water, Air, and Food. XI. Special 
Processes for the Analysis of Drugs, Urine, and Urinary 
Calculi. XU. Analysis of Gases, Polarisation and Spec¬ 
trum Analysis, Ac. 

Agriculture and Agricultural Instruction in 
Germany. Foreign Office Miscellaneous Series, No. 594. 
Price id. 

Account of the progress of agricultural instruction, with 
details of organisation, professorial staff equipment, and 
curricula of the various high schools, and of the Agri¬ 
cultural and Brewing Academy at Weihenstephan. 

Details regarding secondary and elementary agriculture 1 
instruction. 

Account of the practical application of agriculture 
science, including the theory of artificial manures. 

General description, with statistics, of agricultore 
produce and industries. 

Causes of agricultural depression, and proposed remedies 
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Crate'^Report 

I—GENERAL. 

Austria-Hcnoarv : Proposed New Generic. 

Customs Tariff. 

Ed. of Trade J., July 16, 1908. 

(See this Journal, Feb. 28, 1903, -235—847.) 

The Board of Trade has now published, in the form of 
a Parliamentary Paper, a translation of the Tariff, with 
comparison, as far as possible, of the rates of Customs duty 
contained therein, with the rates at present in force on 
imports into Austria-Hungary from the Unitod Kingdom. 

In publishing this translation the Board directs attention 
to ths following points :— 

1. The tariff is, as yet, only in draft form. It has still to 
receive the sanction of the Legislatures of Austria and 
Hungary before any portion of it can be put into force. 

2. So far as regards goods on which the rates of Austro- 
Hungarian import duties are “ conventional,” i.e., are fixed 
by existing commercial treaties between Austria-Hungary 
and other Powers, no alteration of the present rates can he 
made until those treaties expire, unless special arrangements 
arc made with the Powers concerned. 

3. The tariff has been prepared by the Austro-Hungarian 
Government in view of the' approaching termination of 
commercial treaties at present existing between Austria- 
Hungary and other Powers, and the proposed new duties, 
besides hieing subject to modification by the Legislatures at 
Vienna and Pesth, are liable to further modification as the 
result of negotiations for fVesh commercial treaties. Any 
reductions of the proposed rates of duty that may be made 
on any articles will apply to similar British goods imported 
into Austria-Hungary by virtue of the 11 most-favoured¬ 
nation"” stipulation of the treaty pf 1876 between Great 
Btit&ift and the Dual Empire. 

The return in question (reference' number, Cd. 1672) 
may bo prbeured from Messrs. Eyfe and Kpottiswbode, 
Fast Harding Street/London, E.C., at a price of 9d. per 
copy. 

Exports of Italy in 1902. 

Foreign Office Annual Series, No. 3020. 

A considerable increase, viz.) 1,509,680/., took place 
during the year in the export of raw materials,'and this 
notwithstanding an almost general lowering of prices as 
compared to 1901:— 

Exports. 


• ! 

Articled 


i 

! 1902. 

' Increase 
, compared 
with 1901. 




£ 

402,624 

£ 

133,464 
83.688 
93482 
141,608 
43,784 
Me,782 
91,668 
13,188 




! 186,064 

Kino... 

Sulphur. 

Marblo.. 

Of]VO oft'i.e'i. 
Volatile oils 



505,632 
1,780.656 
; 297.492 

1 398,200 

400,708 
i 195.292 





Thb Thanbvaal Tariff. 

Reuter s Telegram from Pretoria, July 18. 

: The Customs Union Tariff has been promulgated as the 
tariff to be enforced in the Transvaal as from the 20th inst. 

New Industrial Movement. 

■ •*.'• Pall MM Gazette, July 24,1903. 

The feeling that threat Britain is behind its principal 
competitors in th^acquisition of scientific knowledge and 
the application of improved methods to the organisation of 
industry, gave rise to a discussion at a meeting of members 
of Parliament held recently under the presidency of Mr. 
Haldane. Members from both side* of the Home were 
present, and it was agreed that means should he taken for 


directing the attention of the oountryand Parliament to 
this matter and finding a remedy. A.- preliminary com- 
mittee was formed, consisting, among others, of Mr. Asquith, 
Mr. Beckett, Mr. Cripps, Colonel Denny, Mr. Duke, Mr. 
Guest, Mr. Haldane, Mr. Fletcher Moulton, Mr. W. Peel, 
and Mr. Austin Taylor. It' is the intention of the oom- 
mittee to place themselves ia communication' with the 
Chambers of Commerce and leading members of the busi¬ 
ness community with a view to early and effective action. 
Mr. Ivor Guest, 22, Arlington Street, lias consented to act 
as secretary for the present. 

III.—TAR PRODUCTS, PETROLEUM, Etc. 

Soft and Liot’iu Paraffin: U.S. Customs Decision. 

June 1903. 

Soft paraffiu, composed of a mixture of paraffin oil and 
ceresin, and paraffiu oil, were assessed for duty under the 
proviso to paragraph 626 providing for a countervailing 
duty on petroleum products imported from countries levy¬ 
ing a duty on such products from the United States. The 
importers claimed free entry for both under paragraph 633 
of the free list, which provides for paraffin without limita¬ 
tion. Following decisions of the United States Circuit 
Court and the United States Circuit Court of Appeals, the 
Board (June 30th) held both articles to be free of duty as 
claimed.— K. W. M. 

Nitronaphthai.ene : IJ.S. Customs Decision. 

July 1903. 

This article was assessed for duty at 20 per cent, ad 
valorem, as a “ preparation of coal tar not a colour or dye,” 
under paragraph 15 of the Tariff Act of 1897, add was 
claimed by thq importer to be free of duty as “ naphthalene ” 
under paragraph 524. The Board (July 3rd) sustained the 
assessment of duty upon the ground that naphthalene and 
nitronaphthalene were two distinct bodies, both chemically 
and commercially.—R. W. M. 


VII. — ACIDS, ALKALIS, Etc. 

Salt Liquor [BitvtebnJ : U.S. Customs Decision. 

July 1903, 

A strong solution of common salt, sodium sulphate, and 
potassium sulphate was. assessed for duty at 24 cents per 
gallon under paragraph 301 of the Tariff Act of 1897 as 
an “ artificial mineral water.” The evidence showed that the 
article is obtained in Japan from the drying out of common 
salt hung in coarse hags, and consists of the drippings. 
This process is conducted in summer, and about half a 
gallon of liquor is obtained from a hundred-pound bag of 
salt. The liquor is used,exclusively in preparmgbean curd 
on account of the magnesium salts present. The Board 
expressed the opinion that the article was properly free of 
duty as a ”crude mineral” under paragraph 614 of the 
Tariff Act of 1897.—R. W. M. . . , 

Sulfhuric Acid Manufacture,; Present, Condition 

OF THB ——. 

G. Lunge. Fifth Internal. Congreet of Appl. Chem.. 
Berlin. Zeite. angew. Chem., 1908,10, [29], 689—691. 

Great Britain still bolds the lead in the manufacture of 
sulphuric acid, in 1900, 992,400 tons were produced from 
pyrites and about 100,000 tons from sulphur and, spent gas- 
purifying material.. Twenty years earlier, 771,770 tons 
were produced from pyrites and about 100,000 tons from 
other sources. In the United States, in 1900, 863,282 
tons of acid were manufactured from pyrites and sulphur, 
and about 75,000 tons from hlende, &c. The production 
has doubled in 10 years. In Germany, according to Hawn- 
clever, 279,356 tons were , produced In 1882, and 659,554 
tons in 1898, and in 1901 the author estimates that 878,000 
tons were manufactured. After the above * mentioned 
countriee follow France, where, in 1899, 492,CpO tons were 
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manufrctured i Italy and Austria, with about 200,000 tons 
each • Belgium, with 164,000 tons i Russia, with 128,000 
tons) and Japan, with about 50,000 tons.—A. 8. 

Arsenic ; Production of-, in North America. 

Zeile. angew. Chem., 1903,16, [29], "OH. 

Arsenical ores have been discovered at various places in 
the United States, but only the deposit at Everett, Washing¬ 
ton State, has acquired commercial importance. In the first 
year of working (1901), 300 short tons were produced, and 
in 1902, 1,853 short tons. The imports of metallic ursenic, 
white arsenic, and arsenic sulphide into the United States 
arc shown in the following table 


Year. 

Quantity, in Lb. 

Value, in Dols. 

I81W 

.1 

8,686,681 

370,347 

1890 

9,040371 

386,791 

1900 

6,765,569 

266,500 

1901 

6,989,668 

316,525 

1902 

8,110,898 

280,055 


Since 1899, Canada has been a producer of arsenic, the 
amount increasing from 52 metric tons of white arsenic in 
1899 to 275 tons in 1900,630 tons in 1901, and 726 tons 
in 1902. The whole of the arsenic produced in Canada in 
the past two years was obtained from the arsenical gold 
ores of the lie lore mine in nestings County, Ontario. The 
\ product, when ready for the market, contains from 99 • 6 to 
} 100 per cent, of arsenic trioxide, and is mostly shipped to 

New York. The price of white arsenic in New York 
I during the past year varied between 8'3-1 cents per lb. in 
! January and 2'94 cents in December, the average monthly 
price for the whole year being S' 16 cents. For "red 
arsenic” the price was 7'03 cents in January and 6-88 
cents in December, the monthly average being 6 • 86 cents. 

The total production of the world of arsenic oxide and 
arsenic sulphide for 1901 is given in the Washington 
report as 7,794 metric tons, or 17,182,524 lb., of a value of ■ 
584,793 dols., tho production of Turkey being taken as 
identical with the figures for 1900. In 1900 the total 
production was 8,128 metric tons, or 17,918,989 lb., of a | 
value of 735,491 dols.—A. S. i 


t * 

report, r" ■ m 


Variety. Quantity. 

. Value. 

Gloss j — 

Hollow. 

Tons. 

138.872 

58,835 

13,774 

78.487 

39.547 

991 

Dollars. 
19.0*9,769 
•’ 7.0WMIW 
2,44MS»: 

sacr- 

1WU99''“ 




Rolled plate.. 


324,900 

27,420,170 



recent years, however, that Germany has taken up the' 
manufacture of the finer qualities of glass, which thus far 
have been marketed at home, very little finding its way into 
foreign countries. Since 1870 tho imports from Italy, 
Austria, England, and Belgium, the great glass-producing 
countries of Europe, have been rapidly decreasing, and 
Germauy now exports to these nations large quantities of 
the coarser glass manufactures. It is doubtful, however, 
whether Germauy will ever be able to compete with Belgium 
in mirrors or with Venice in faucy-colourcd decorations. 

The raw material—white quartz, saud—is found ill' 
Germany in many places in large quantities. The pareat 
sands are found in the neighbourhood of Aix la Chapelle, 
in Silesia, and in the whole range of the Erzgebirge, which 
separates Saxony from Bohemia. The factories, for the 
most part, have been built close to the sand beds. The 
chemical factories of the Empire furnish all the other 
necessities of the industry. 

In 1900 the Empire imported 13,119 tons of glass and 
articles manufactured from glass, valued at 2,500,000 dols. 
The exports amounted to 136,811 tons, valued at 10,000,000 
dols. A few years ago six of the largest German glass 
factories formed a trust, with head offices in Cologne The 
German tariff on foreign-made glass has enabled this ring 
to acquire such a monopoly of the sale of glass and glass¬ 
ware in Germany that it can sell to the home purchaser at 
higher prices than are demanded for the same articles 
abroad. ‘ ' 

IX.—BUILDING MATERIALS, Ete. 

Gkounii Mica: U.S. Customs Decision. 

July 1903. 


Nitrate or .Soda. 

IF. Montgomery and Co.’s half-yearly Report, July 1903. 

The season just closed will be remembered as one in 
which every available ton of nitrate of soda in Europe 
has been absorbed for . consumption. Not only have j 
supplies in the ports reached vanishing point, but those 
in iuteriqr towns are in the same state; while consumers 
of industrial qualities have probably not a month's supply 
within their control. This state of things has been I 
arrived at without any material alteration of values, i 
excepting during the past few weeks, and may probably 
be uscribed to the following reasons:— (a) The poor I 
state of the cereal crops on the Continent, requiring the 
liberal application of nitrogenous stimulant in February 
and March; (6) the starved state of the land owing to 
comparative abstention from the use of nitrate caused by 
the high prices in the spring of 1902, and to the un- j 
certainty as to the sugar outlook; and (c) to the steady 
and very moderate price always current throughout the j 
past season. 

VIII. — GLASS, POTTERY, Etc. 

i 

Glass Industry of Germany. 

U.S. Cone. Reps., No. 1692, July 9, 1903. • 

The annual production of glass in Germany at present is 
shown in the accompanying table. 

The German glass industry comprises to-day 400 factories, 
which give employr.'.fat to 85,000 workmen. The necessary 
raw’ materials—such as wood, potash, and sand—have i 
*lway» bemr drawn from home sources. It to. only in 


This article was assessed for duty as a " ground mineral 
substance” at 35 per cent, ad valorem under paragraph 97 
of the Tariff Act of 1897, and was claimed by the importer 
to be properly dutiable at 20 per cent, ad valorem nndet 
section 6, as a “ manufactured article unenumerated.’’ The 
Board decided that neither the assessment nor the claim 
was correct, and overruled the protest, at the same time 
expressing the view that the article was in fact a “ frosting,” 
and dutiable at 30 per cent, ad valorem under paragraph 58. 

German Method of Drying Wood. 

U.S. Cons. Reps., No. 1694, July 11, 1903. 

It is a mistake to suppose that wood which has been for; 
some length of time in a drying room, exposed to a tom- 
perature of from 50° to 60° C. (122° to 140° FY), is dry 
and fit for use, and will not shrink, split, or bend. 

Wood which has been flouted iu rafts or otherwise gives' 
a more reliable material than that which has been carried 
by cart or rail to tho sawmill and workshop. While tile 
wood is lying in the water Its sap and salts are diffaaed' 
out. This diffusion process will progress more slowly at'- 
the ordinary temperature of river water— i.e., at from 12" 
to 18° C. (52° to 65° F.) —than it would at a higher 
temperature, but the length of time rafts in Germany 
usually spend on their journey down rivers is entirely 
sufficient for this process to take place, even at ah un&vour- 
able temperature. 

The drying process, as practised in Germany, to n*> 
follows:—The boards are loaded on a small cart, leaving- 
small spaces between diem by placing narrow strip* to 
position. The cart is then pushed into the first dryibg i 
room. The sixe of these rooms to usually from .Sg te 
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30 metres (36-43 to 84-25 ft.) long, tHthWeadth and 
height to correspond. The temperature is kept between 
50 ° and 60° C. (122° and 140“ F,). Steam pipe*, placed on 
one side and underneath the flooring, supply the necessary 
heat, fresh air being admitted from one side by openings 
which can be wholly or partially closed by means or slides. 
Ventilators are also employed. The air, after becoming 
saturated with moisture, is then forced out at the other 
tide of the room. After having been thus prepared, the wood 
goes into a water bath, where it is kept for about a fortnight. 

It is better to have the first drying process followed by 
a second one in another drying room, which is heated by- 
means of a stove extending its whole breadth, provided with 
fbel, usually coke, from tho outside. On being withdrawn, 
after about 12 or 18 hours, the wood is quite dry and in 
perfect condition for use. 


$2.88 in Austria and Switzerland, $1.42 in Sweden, and 
$1.76 in the United States. 

Only those factories which are well placed for obtaining 
raw muteriai and handling their product are able to earn 
any substantial profit; many establishments are working 
at a loss. Early in the present year there was a meeting 
in Berlin of cement manufacturers from all parts of the 
Empire, which appointed a commission to consider aud 
report upon a plan for the organisation of the entire 
industry under a cartel, or syndicate, which should control 
output aud manage the market. Thus far the commission 
has not reported, and its silence is taken to show that the 
differences between local syndicates and individual factories 
have agaiu been found irreconcilable, and that no general 
basis of combination can be reached. 


Wood which has gone through tho lixiviation process 
makes very useful timber, and it is less liable than non- 
floated wood to be attacked by micro-organisms, the reason 
for this being that the lixiviated wood consists almost 
exclusively of cellulose and lignose, on neither of which 
do mould nor bacteria thrive. Such timber will requiro 
but a slight saturation with an antiseptic solution to become 
safe from putrefaction and destruction through fungi. 

Portland Cement in Germany. 

17..S. Cons. Rep., No. 1691, July 8 , 1903. 


X.—METALLURGY. 

Piiosi-iior-Bronze Artioi-es: German Customs 
Decision. 

Rd. of Trade J., July 1 C, 1903. 

Metal plates, about 5$ inches long, inches wide, and 
inch thick, grooved lengthwise, and serving as cellulose 
cleaning apparatus, are dutiable according to the nature 
of the material employed, and according to their external 
character, as “ rough goods of phosphor-bronze,” at the rate 
of 30 marks per 100 kilos. (15s. 3d. per cwt.). 


The cement manufacture is one of the industries in 
Germany in which production is excessive. There were 
in operation at the end of 1899, 261 cement factories, and 
their number has inereased since then. 

During 1901 there was consumed in Germany 14,600,000 
barrels of cement, while the collective productive capacity 
of all their factories was 29,000,000 barrels per annum. 
There must have been in 1901 a surplus of from 10 , 000,000 
to 12,000,000 barrels, of which there was exported 506,652 
tons, leaving a large excess, which broke down the market, 
reduced profits, and brought on a crisis in the industry 
from which it has not yet recovered. 

From 1890 to 1900 all kinds of construction which use 
eement were active in Germany, and the consumption was 
enormous and increasing. Millions of barrels were used in 
the construction of the Kaiser Wilhelm and the Eras canals, 
and in improvements in the Rhine, Weser, and other rivers. 
It was expected that the Midland Canal would also be 
authorised, and the cement factories made preparations to 
meet that additional demand, so that the postponement of 
the project was among the causes of the overproduction of 
that period. The situation led to a new effort to unite the 
several groups, into which the cement makers were divided. 
Into one combination, which could restrict the output, and 
restore prices to a profitable basis. The effort proved 
futile, and the result was war between the competing 
factories. 

The year 1903 brought no relief. The supply of cement 
everywhere exceeded the demand. Building operations 
slackened, while labour and fuel—two of the two principal 
factors in cement production—maintained their values. 
The only outlet lor the surplus was through exports, and 
these increased from 497,780 metric tons* in 1898 to 
528,676 tons in 1899, 543,991 tons in 1900, and 641,520 
tons in 1902. Of this export the United States took 
197,174 tons in 1900, 108,596 tons in 1901, and 246,726 
tons in 1902. The Netherlands took 66,837 tons; British 
South Africa, 86,720 tons; Great Britain, 33,534 tons; 
and Brasil, 18,209 tons. 

Under the present tariff, cement is free of duty when 
imported into Germany, and there was a small influx of 
61,947 tons in 1902, from points in Belgium, Denmark, 
France, Austria, and Switzerland, where there were fac¬ 
torise near the frontier. To shutout this slight competition 
the new German tariff imposes a duty of 50 pfennigs 
(about 19'cents) per 160 kilos. ($1.20 per metric ton) on 
cement, as against $4.04 per ton duty a ss es s e d by Bussia, 


* 1 metric ton <■ lb. 


Output ok Bismuth Ore and Antimony in 
United States. 

lid. of Trade J., July 23, 1903. 

According to the advance sheets of “ Mineral Resources 
of the United States,” published by the United States 
Geological Survey, the production of bismuth ore in the 
United States during 1962 amounted to 37-5 short tons 
(of 2,000 lb.), as compared with a marketed output of 
318-6 short tons in 19ol. The entire production during 
1902 was obtained from the Ballard Miue, Colorado, and 
none of the output was sold during that year. 

The production of antimony in the last two years was as 
follows:— 



1001. 

1902. 


Tons of 
2,000 lb. 
2,285 

50 

353 

Tons of 
2,000 lb. 
2,904 

657 




2,638 

3,561 



Note .—'The imports of the metal into theUnited States amountH 
in 1902 to 2,694 tons, as compared wi’h 1,837 tons in 1901. 


Although many deposits of the mineral occur in the 
Western States, the production of metal from domestic 
ore has never reached an important position, the largest 
quantity produced in one year being but 295 short tons m 
1895 iu an estimated total production of 4,000 tons of 
metal from all sources. Since 1895 the production of 
antimony from domestic ores has declined, until there was 
practically none so produced in 1902 as compared with 50 
short tons in 1901. 


Manganese Industry op the Caucasus. 

Mon. des InterSts Materiels, June 11; through 
Bd. of Trade J., July 23, 1903. 

A conference was recently held at St. Petersburg to 
consider measures for ameliorating the condition of the 
manganese industry in the Caucasus. 

The accompanying table shows the production in, and 
exportation from, the Caucasus of manganese, daring each 
of the last eight years. 

The exportation of manganese from Brazil rose from 
about 100,000 poods in 1694 to 7,500,000 poods in 1900. 
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fear. 

Production. 

Export. 


Poods, 

Poods. 

1898 

7.208,640 

10,106,870 

1896 

9,706,288 

8,807,645 

1897 

12,131,807 

10,899,786 

1898 

16,259,201 

14.610,943 

1890 

34.US2.482 i 

' 21,058,581 

1900 

40,363.486 

25,605,026 

1901 

22,569,035 

20,780,000 

1902 

24,943,315 

27.499,000 


Pood = 30 lb. avoirdupois. 


It lias been suggested that, rather than export the mineral 
at a reduced price, the question of utilising the raw product 
in Russia itself should be considered, with a view to trans¬ 
forming it on the spor, and opening up a trade in the 
finished product. 

The necessity of some immediate action is evidenced by 
the fact that owing to the crisis through which the metal¬ 
lurgical industry in the south is passing, more than 50 per 
cent, of the existing coke furnaces are shut down, and less 
than 50 per cent, of the productive capacity of the blast 
furnaces is utilised. 

M. Zeidler, the director of the Socidti) de Kertcli, recom¬ 
mends the erection of blast furnaces at I’oti or Ilatoum, 
close to where the mineral is found, and urges, on account 
of the geographical position of t he lfertch works, the 
repayment of the import duties on foreign fuel necessary in 
this manufacture for export. 

The special commission appointed to examine the ques¬ 
tion have also presented a report on the possibilities of the 
production, for export, of ferro-mangancse in Russia, 
demonstrating that, unless the mineral industry of the 
Caucasus receives special advantages through export 
bounties and reduced transport rates, Russian ferro-man- 
ganese cannot compete successfully on foreign markets. 

The granting of such benefits to the Caucasian industry 
alone is, however, opposed by the representatives of the 
manganese industry of the Nieopol district; albeit the 
production there only amounts to 4,000,000 poods. 

The request for reduced transport rates has been refused 
again quite recently, the authorities at St. Petersburg ex¬ 
pressing their .opinion that such reduction would only 
benefit foreign buyers by causing a drop in tho price of the 
mineral, this being the result of the reduction which was 
made in 1899. 

In view of the many conflicting interests, the conference 
decided to leave the Government to settle a course of action, 
submitting at the same time all the considerations set forth 
during the debate. 

The progress which has already been made in the produc¬ 
tion and sale of spiegel and ferro-mangauese in Russia is 
evidenced by the following statistics :— 



Production. 

Sale. 

— 


First 


First 


1901. 

Six Months 

1901. 

Six Months 



of 1902. 


ol 1902. 

Spiuxel (12 to 14 

Poods. 

Poods. 

Poods. 

Poods. 

e Per cent.) .... 
“Piegel (18 to 20 

807,000 

559,000 

478,000 

76.000 

Percent.) .... 
r e rro-manganeao 

1,492,000 

899,900 

801,000 

744,000 

611,000 

593,000 

303,000 

387,000 


t iu 6 B,0!k " , of tho mineral accnmulated at Tehiatour, 
tcbikour, Poti, and Batoom amount to between 80 and 40 
million poods, or nearly one year’s shipments. 

As showing the remit of neglect in the mining and 
tTx!! lg .. of , L th * “ongaatrte of the Caucasus, which is stated 
ii„ i,! ***** floolity in the world, it is pointed oat that the 

mswket ^ ro ^ not ** obtaining a higher price on the London 
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XII.—FATS, OILS, £te. 

Vegetable Wax Tkadk op Hamburg. 

Foreign Office Annual Series, No. 2998. 

Carnauba vegetable wax was in considerable demand 
during the greater part of last year, the importation* 
teaching 11,500 cwts., as against 7,044 ewts. in 1901. The 
use of this product by German industries appears to bo 
developing from year to year, uud the Hamburg market for 
Curnauba wax has now become of greater importance than 
that of the United Kingdom. 

Tne prices oF Japan vegetable wax reached a quite 
exceptionally high figure last year, importations being 
limited in extent. 

Toilet Soaps at Wochow (China). 

Foreign Office Annual Series, No. 3006, 

The Chinese are beginning to use soap for shaving, and 
there might be a sale for a cheap scented shaving soap, 
preferably eoloured and packed in tius. 

British soap of a well-known brand sells at Is. per box 
of three cakes, but being packed in plain cardboard boxes 
and but slightly perfumed, it is not so much in demand 
as the cheaper and highly scented French and German 
varieties, which come out in ornamental covers, and sell 
well at from 6 d. to Is. per box. 

Jatroi-iia Nuts : U.S. Customs Decisions. 

July 1903. 

T..e fruit of the candle tree (aleurites triloba), of the 
family of castor oil plants, designated also as Jatropba 
nuts, were assessed for duty at 25 cents per bushel at “ oil 
seeds,” under paragraph 254 of the Tariff Act of 1897. The 
importers claimed them to be free of duty under paragraph 
548 as “ nuts which are drugs and not edible.” The evidence 
showed that an oil is obtained from them known as bankul 
or candle-nut oil, which is a mild cathartic similar to castor 
oil in its action. The Board found them to be unfit for food 
in any sense, and sustained the contenlion of the importer. 

—R. W.M. 

XIII. C.—INDIA-RUBBER, Etc. 

Vulcanite Tubes and Soft India-Rubber Piping 
for Insulating Purposes: German 
Customs Decision. 

Bd. of Trade J., July 16, 1903. 

The method of distinguishing between these two classes 
of goods is to be as follows:—The tube is held in both 
hands and bent sharply to an angle of 90 degrees; if it 
then breaks, it is to be considered os vulcanite, and is free 
of duly; hut if it merely becomes indented, it is to be 
treated as soft india-rubber, and is to be dutiable at the rate 
of 40 marks per 100 kilos. (If. 0». id. per cwt.). 

XIV. — TANNING, LEATHER, OLUE, Etc. 

France—Corsica : Tanning Extract from Sweet 
Chestnut Wood. 

Foreign Office Annual Series, No. 3010. 

Tho British Vice-Consul at Bastia refers to ihe rapidly 
extending utilisation of tanning extract from tho wood of 
the sweet chestnut tree for the tanning of sole leather. 
Large quantities are produced in France, but the Corsioan 
wood appears to be particularly rich in tannin. 

Corsican extract, concentrated to 25° B., contains from 
31 to 33 per cent, of taunio, as against about 28 per oeot, 
in French extracts. The colour is also good. 

Three large factories are in full work, and a fourth is In 
coarse of construction, all in the vioioity of Bastia. , 
are ujpiely studying the requirements of British tanners 
with a view to supplying an artiole exactly suited to »h+l» 
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XV. — MANURES, -Etc. 

■ Fehtiliseiu and Fkbdino Stuffs Act^|893. 

Times, July 31, 1903. 

'Ho President of the Board of Agriculture has apjiointed 
a departmental committee to inquire into the working in 
(ireat Britain of the Fertilisers and Feeding Stuffs Act, 1893, 
the various methods in which it has been administered, and 
the results which have attended its operation ; and to 
repori whether any, and, if so, what further measures can 
with advantage be taken for the better protection of vendors 
and purchasers of the articles to which the Act applies. 

The Committee is constituted as follows, via.:—The 
Right Hon. Lord Hurghelere (chairman); Dr. Thomas E. 
Thorpe, C.U.. F.R.S., Principal Chemist of the Government 
Laboratory t Mr. Archie K. Loyd, K.C., M.P. [ Dr. Andrew 
Peebles Aitken i Mr. James William Clark, Legal Adviser 
to the Board of Agriculture ; Mr. Thomas Klborongh, 
Mr. Alexander M. Gordon, Mr. Isaac Pearson, and Mr. John 
W. Spear, M.P. Mr. K. H. Hooker, of the Board of 
Agriculture, will act as secretary to the committee. 

XIX.—PAPER, PASTEBOARD. Etc. 

Cw.M)t.oiD Balls : U.S. Customs Decision. 

June 1903. 

Following previous decisions the Board decided, June 26, 
that various forms of hollow celluloid balls used as toys 
and in table games were dutiable at 35 per cent, ad valorem 
under paragraph 418 of the Tariff Act of 1897, as “ toys, 
and uetfat 05 cents per pound and 25 per cent, ad valorem 
as “ articles composed of pyroxylin ” under paragraph 17. 

—H. W. M. 

. XX.—FINE CHEMICALS, Etc. 

Mexican Linaloe. 

U.S. Cons. Rep., No. 1695, July 13, 1903. 

Mexican linaloe ( Amyris linaloe) is a large tree, the wood 
of which is soft, and of a light yellow colour. The bark exudes 
a resin called “ xochiopai.” The wood has a very pleasam 
odour, which is compared to that of a mixture of essence of 
lemon and essence of jasmine, and upon distillation yields 
from 0 to 9 per cent, of a very light yellow essence. This 
tree abounds in the southern parts of the States of Puebla 
and Guerrero. Indeed, it is reported to grow in the tropical 
portion of the Pacific slope of Mexico at the same altitude 
as in its habitAt in Puebla and Guerrero. A good deal of 
the essence comes to the city of Puebla, and iB worth 75 
dole Mexican silver (28-78 dols. gold) per arroba (4 - 2G3 
gall*.), or about 6-50 dols. (2 -45 dols. gold) per kilo. 
(2" 8 pounds). The process of distillation is careful, but 
very primitive and inexpensive. “Troaos,” or sticks of 
the linaloe about the length and thickness of medium-size 
cord wood, were supplied to the labourers, each of whom 
has his little pen or enclosure contiguous to the still. These 
labourers reduced the sticks to small thin chips, and these 
ohips, without further process, were placed in the “ ulem- 
bique,” or still. The linaloe essence is the article exported. 
It comes to this city in 5-gall, kerosene oil cans and, in a 
crude way, in bottles. The major part goes to Hamburg, 
and some to Havre, and now and then a shipment goes to 
New York. It is largely in demand as the base of perfumes. 

I'BRFUUBKT AT WCUHOW, CHINA. 

Foreign Office Annual Sertes , No. 8006, 

There is a large variety of foreign scents on sale in the 
Wuchow shops; they arc chiefly of French and German 
manufacture, felling at Is. to Is. fid. the bottle; here again 
the article is recommended by the shape and quality of the 
bottle. 0 , 

Tun South African Chemical and Dkuo Trade. 

Pham. J., July 18, 1903. * 

Phe United Kingdom annually import* drugs, chemicals, 
aad medicinal preparations at the rate of 4*. per head of it* 


S ' Ion of 40 , 500 , 000 . South Africa, whose industrial 
i* still in its earliest Shities, imports similar mer- 
e to the extent of 12s. per head of its white popula¬ 
tion of 1 , 000 , 000 , The importance, therefore, of South 
Africa ai a market for chemicals, drugs, and allied products 
is obvious, and it is equally obvious that with the gradual 
resumption of mining and other industries in which 
chemicals play an important part—to say nothing, for 
the present, of the numerous new industries which are 
being established, and will eventually constitute the country 
one of the great industrial areas of the earth—the demaud 
for these goods will expand in a rapidly increasing ratio. 

The following table gives a list of the articles imported 
into Capo Colony, Natal, Delagoa Bay. 


Article. 


Acetic acid. . 

Acids, unenumerated. 

Apothecaryware. 

Chemicals and drugs.. 
Cyanide of potassium . 
Medical preparations . 

Nitric acid. 

Quicksilver...... 

Sheep dip. 

Sulphur, flowers at... 
Sulphuric add. 

Total. 


ms. 

i 

1901. 

1902. 

i 

A' 

£ 

m 

697 

741 

219 

81 

,, 

8,608 

02,505 

89,728 

428,747 

312,72(1 

440,087 

124,442 

300 1 

.. 


55,240 

00,01.1 

08 


,. 

5,058 

305 

783 

02,301 

S2.311 

0,058 

5,399 

6,909 

,, 

177 

288 

319 

836,178 

620,380 

0117,8711 


$atmt Itet* 


N.B.—In these lists, [A] means “Application for Patent.” and 
[C.8.]," Complete Specification Accepted." 

Where » Complete Specification accompanies an Application, an 
asterisk ia affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and, (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as sooepted are open to 
inspection at the Patent Office Immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

Process for cooling 


A mixing condenser. 

Substitute 


[A.] 16,724. Pokorny and others, 
liquids. July 30. 

„ 16,725. Pokorny and others. 

July 30. 

„ 16,797. Bolle (Herrmann and Kunko). 

for cotton cleaning-waste.* July 31. 

[C.S.] 15,828(1902). Macfarlane. Centrifugal machines 
for separating fluids of different densities. 
July 22. 

„ 16,889 (1902). Elliott. Apparatus for purifying 

fumes and gases. July 29. 

„ 20,401 (1902). Scott. Evaporating apparatus. 

Aug. 0. 

„ 20,480 (1902). Jenkins. Melting apparatus for 

easily fusible substances. July 22. 

27,807 (1902). Baker. Making up or packing 
solid or semi-solid chemicals in small defined 
quantities. Aug. 6. 

„ 28,395 (1902). Fassburg. Process and apparatus 

for drying aqueous and alooholio solutions ' N 
vacuo. -July29. 

„ 12,560 (1908). Flower.' Apparatus tor introduce 

dry substances into caeks. July Si. » 
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fas.], 13,031 (1808), Theisen, Separating, solid or liquid 
' , particle* from gates and vapour*. Aug. 6. 

II,—FUEL, GAS, AND LIGHT. 

[A.] 15,645. Kent. Process for making gas, July 15. 

„ 15,651. Dempster and Sons, Ltd., and Broadhead. 

Regenerator furnaces. July 15. 

„ 15,675. Adams. Extracting gas for lighting, 

beating, &c. July 15. 

15,797. Bennis. Manufacture of gas. July 17. 

„ 15,966. Fielding. Gas producer. July 20. 

16 , 018 . Armstrong, Whitworth, and Co., aud Orde. 
Apparatus for burning liquid fuel. July 20. 

„ 16,130. Lines. Plant for making and using hydro- 

carburetted air. July 21. 

„ 16.164. Duff. Gas producers.* July 22. ! 

„ 16,24-3. Duff. Superheating apparatus for gas 

producers.* July 23. 

16,263. George. Gas producers* July 23. 

„ 16,409. Kavinson. Unbreakable incandescent 

mUntle. July 23'. 

,, 16,497. Woodall and Duckham. Manufacture of 

gas. July 27. I 

„ 16,659. Badger. Burning of liquid fuel. July 29. j 

„ 16,766. Mucke and Krueger. Process and appa¬ 

ratus for burning off incandescent mantles. 
July 30. 

„ 16,797. Turnbull. Drying peat for the production j 

of charcoal for use in manufacture of iron and ! 
steel. July 31. 

„ 16,908. Lake (Petit and Co.). Manufacture of j 

, briquettes for fuel. Aug. 1. 

[C.S.] 16,461 (1902). Tcherniac. See under VII. 

„ 18,083 (1902). British Thomson - Houston Co. 

(Steinmetx). Means for changing the colour of 
artificial light. July 29. 

„ 18,501 (1902). Clarkson and others. Oil-fuel 

burners. July 29. 

„ 18,892 (1902). Crossley and Rigby. Gas producers. | 

July 29. ' 

„ 20,004 (1902). Terrell. Manufacture of incan. 

descent 1 mantles. July 22. I 

„ 21,587 (1902). LedermiiUer. Apparatus for car¬ 

bonising peat. July 29. 

„ 9805 (1903). Pallenberg. Coking ovens or furnaces. 

Aug. 6. , . 

„ 10,551 (1903). De le Croix. Gas burners, and 

purifiers for use therewith. July 28. 

„ 11,820 (1903). Desgrax. Furnace for gas gene- 

* rotors, producer-gas plant, and refuse consumers. 
July 29. 

,. 12,182 (1903). Horn. Manufacture of water-gas 

or mixed gas, and apparatus therefor. July 22. 

„ 13,466 (1903). Tohl. Freeing of gases from carbon 

,disulphide* July 22. 

„ 14,098 (1903). Charles. Agglomeration of com- ! 

bustible materials. Aug. 6. 


[A.] 16,641. Catchpolc and Cstchpole. l’fdeess for the 
purification of naphthalene and anthracene.* 
July 39. , .„ 


IV. -COLOURING MATTERS ANp DYESTUFFS. 

[A.] 15,515. Abel (Act.-Gps. file Anilinfabr.). Manu¬ 
facture of yellow sulphurised colouring matters. 
July 13. 

„ 16,299. Imray (Fab. de Prod. China, do Thanu et 

de Mulhousft). Manufacture of orthotolueno 
sulphonic acid. July 23. 

„ 16,330. Read Holliday and Sons, Turner, and 

Whittaker. Preparing aud dyeing colours for 
wool and silk fast to milling. July 24. 

„ 16,581. Newton (Fried. Bayer and Co.). Manu¬ 

facture of new azo colouring matters and of 
new intermediate products for their production. 
July 28. 

,, 10.898. Head Holliday aud Sons. Turner, and 

Whittaker. Manufacture and dyeing of colours 
for wool and silk fast to milling. Aug. 1. 

[C.S.] 16,138 (1902). Urqubart (Chem. Fabr. Weilcr-ter 
Meer). Manufacture of dyestuffs dyeing cotton 
directly. July 22. 

„ 18,096 (1902). Johnson (Badisuhe Audio nod 

Soda Fabrik). Manufacture of halogetiiscd 
indigo nod analogues and homologues of indigo. 
Jnlv 22. 

„ 13,035 (1903). Imray (Soc. Chem. Ind,, Basle). 

Manufacture of a black sulphurised dyestuff. 
July 22. 


V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 15,448. Burns. Apparatus for saoqriog aud wash¬ 
ing skins, wool, &c.* July 13. 

„ 15,802. Mitchell, Mitchell, and Mitchell. Milling 

or fulling and scouring machines. July 17. 

„ 16,549. Cleff. Apparatus for dyeing, bleaching, 

mordanting, washing, or drying cloth.* July 28. 

[C.S.] 15,219 (1902). Eck. Means for producing a silk¬ 
like gloss on woven fabrics, July 22. 

„ 19,319 (1902). Goddard.' Method of' aiid appa¬ 

ratus for dyeing warps for weaving.- Aug. 6. 

„ 22,236 (1903). Hahn. Machine for meroerising 

yarn in the form of skeins. Ang. 6. 

„ 9532 (1903). Mailer.--: Indigo dyeing. Aug. ?. 

„ 9683 (1903). (Spoiling. 'Apparatus for merceris 

ing cotton yhitri. Aug.'tf. 

FI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 16,691. Walton. Colouring lincrusla, and appa¬ 
ratus therefor.* July 29. 

„ 16,693. Walton. Prqcess of colouring lincrusta, 

aud apparatus, therefqr,* July 29. 


Hie-DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
^IIUBJIAL WAXES. 

[A.] 16,005. Otto-HUgeastock Coke Ovea Co., Ltd. 

,qf by-pwxlucts 

,, in,prooessra of destructive distillation. July 20. 


deal pompnifftiOfi of the series 
1} and |Jr0^ss4e* for making 



VII.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 15,478. lthodin and flybory. Production of soluble 
potassium salts from , felspar (ortboclaso) and 
similar native silicates. July 13. t ,., 

„ 16)298. CUndej Manufaetareqf oxygen by means 

of liquid air. July 23. i . 

„ 16,485. Hebebrand. Method Of decreasing the 

* percentage of sulphocyanlo -Octapoaud* in,gas 
' phosphate.. July!?. ; . ^ 
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[C.8.] 16,461 (1903). Tcherniao. Fioee«* for extracting 
valuable producta from the apent lime of gas 
works. July 32 . ,< 

„ 16,615 (1902). L(vy and Helbronner. Separation 

of gases from their mixtures, especially oxygen 
and nitrogen from air, and apparatus therefor. 
Aug. 6. 

„ 21,017 (1902). Feld. Production of hydrocyanic 

acid. Aug. 6. 

„ 8888 (1908). Johnson (Chem. Fabr. Giicsheim 

Elektron). See under XI. 


VIII.—POTTERY, GLASS, AND ENAMELS. 

[A.] 15,854. Imray (St. Louis Plato Glass Co.). Method 
of making plate glass.* July 17. 

„ 16,070. Blank and Fricdberg. Glass composition 

for use in sharpening knives.* July 21. 

„ 16,075. Mayer. Process for producing coloured 

glazed surface on metallic copper.* July 21. 

„ 16,833. Reed. Methods and apparatus for enamel¬ 

ling.* Aug. 1. 


IX.— BUILDING MATERIALS, CLAYS. MORTARS, 
AND CEMENTS. 

[A.] 16,125. Sandwith and llayner. Lubricating sub¬ 
stances for use iu the manufacture of bricks, 
tiles, and pottery. July 21. 

„ 16,521. Bousfteld (.lansson). Treatment of wood 

for preventing its distortion. July 27. 

„ 16,595. Watson. Flexible material to be used as 

a damp-course in building or where damp has to 
be excluded. July 28. 

„ 16,658. Rayner. Lubricant for use in manufacture 

of clay goods. July 29. 

[C.S.] 16,665 (1902). Newton, Soar, Dickenson, and 
Goad. Compositions for and manufacture of 
imitation marble and stone. July 29. 

„ 16,854 (1902). Gonnella. Colouring in the mass 

of plastic material composed of plaster, &c., with 
applications. Aug. 6. 

„ 18,958 (1902). Passow. Process for producing 

cement. July 29. 

„ 20,592 (1902). Baxter. Fireproofing of combus¬ 

tible materials. Aug. 6. 

„ 14,522 (1903). Peddle. Process of fireproofing 

wood. Aug. 6. 


[A.] 18,839. Goyder and. Laughton. Process and appa¬ 
ratus for separating minerals and extracting 
some of them as concentrates.* Jnly 31. 

„ 16,853. Auer von Welsbach. Manufacture of 

metallic alloys having pyrophoric action, and 
their application to the purposes of ignition and 
illumination. July 31. 

[C.S.] 16,774 (1902). Davies Bros, and Co., Ltd, and 
Davies. Apparatus for use in galvanising sheet- 
metal. July 22. 

„ 22,294 (1902). Jensen (Goldschmidt and Mathe- 

sius). Process of manufacturing homogeneous 
metal alloys. Aug. 6. 

„ 23,046 (1902). Rd. Thomas and Co., Ltd., and 

others. Apparatus for pickling and swilling iron 
and steel plates and sheets to bo afterwards 
coated. Aug. 6. 

„ 23,756 (1902). Howorth (TrollhiUtans Elektriska 

Kraft-aktiebolag). Distillation of zinc and other 
volatile metals from material containing the same. 
Aug. 6. 

„ 7838 (1903). Helbig. Process for manufacturing 

substitute for lycopodium powder for foundry use. 
Aug. 6. 

„ 10,659 (1903). Loewenthal and Lippert. Process 

to smelt, sand-like or dusty ores. Aug. 6. 

„ 14,565 (1903). Boss.- Metallurgical furnaces. 

Ang. 6. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A ] 15,600. Gladstone. Voltaic batteries. (U.S. Appl 
Dec. 17, 1902.)* July 14. 

„ 15,700. Imray (Meister, Lucius und Pruning). 

Reducing organic substances in an electrolytic 
bath. July 15. 

„ 16,191. Cowper-Coles and ('o., and Cowper-Coles. 

Deposition of metals or metallic compounds. 
July 22. 

[C.S.J 16,341 (1902). Viertel and Siemens Bros, and Co. 
Prevention of formation of deleterious vapours bv 
electric discharges in air. July 29. 

„ 8833 (1903). Johnson (Chem. Fabr. Grieshoim 

Elektron). Electrolytic preparation of perman¬ 
ganates of alkaline earth and other heavy metals, 
and the obt&inment of by-products in the process. 
Jnly 22. 


X.—METALLURGY. 

[A.] 15,561. Fris and British and West African Agency 
and Trading Co. Treatment of earths containing 
gold or other precious metals or gems. July 14. 

15,849. Tomellini. Method for soldering alumi¬ 
nium. July 17. 

15,855. Nodon and Davy. Soldering composition. 

’’ July 17. 

„ 15,924. Wilfley Ore Concentrator Syndicate, Ltd. 

" (Wilfley). Method of and means for concen¬ 
trating ores* July 18. 

15,995. Wilfley Ore Concentrator Syndicate, Ltd. 

” (Wilfley). Method of and means for concen¬ 
trating ores.* July 18. 

„ 16 , 285 . Snlman and Pjeard. Separation of minerals 

from ores. July 28. 

16,365. Sulman and Picard. Separation of minerals 

" from ores. ‘•' July 24. 

16,377. ffrandenburg and Weyland. Process for 
the extraction of tin from the dross, slag, and 
waste thereof.* July 24. 

„ 16,458. Rttbel. Alloys* July 25. ’ 

„ 16 , 588 . Nortclifle. Annealing process. July 28. 


XII.—FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 15,457. Maealpine. Appliance for use in refining 
oils. July 13. 

„ 15,635. Morfit and Hurst. Refining and purifying 

linseed oil. July 15. 

,, 16,658. Rayner. See under IX. 

„ 16,825. Westaway. Method of and apparatus for 

granulating and solidifying fat. July 31. 

[C.S.] 12,035 (1903). Haddan (Edson). Separation of 
grease and oily matter from raw fish, &c. July 22. 


XIII.—PIGMENTS, PAINTS j RESINS, VARNISHES 
INDIA-RUBBER, Bio. 

A.—Pigment*, Paints. 

[A.] 15,493. Johnson (Badisehe Anilin and Soda Fabrik). 

Manufacture of colouring matter lakes. July 13- 
„ 15,749. Montgomery. Manufacture of white lead. 

(U.S. Appl? Jnly 19,1902.)* July 16. 

„ 16 , 010 . Restiaux. Paint. Jnly 90. 



An*, lit. 1 MB.] rATENT LIST. ■ 


[C.Sil ISttSS (1999). dbary. Ink for tissue copying by 
dry proee8» up to twelve hour* Of writing without 
letterpress. July 82. 

„ 20j413 (19025- Jamieson and ; Nicholson. Mauu- | 

facture of paints and colours. July 29. 

13,645 (1903). Stempel. Protective composition, ! 

and method of applying it. July 89. 

13i81Z (1908). ArmbHiUter And Morton. Processes , 
of making pigments. July 39. 

„ 13,813 (1903). Armbruster and Morton. Pigments, 

uud process of making them. Aug. 0. 

C. — India-rubber, %c. 

[A.] 16,143. ScauimcU and Mmskctt. (iutta-perclin 
substitutes. July 22. 

i 

XIV.—TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 15,895. Smith and McLaurin, Ltd., and MeLaiiiin. ! 
Manufacture of a substitute for leather. July is. \ 

„ 16,480. Dorner. Treating bones, skins, and the J 

like to extract grease and produce glue. July 27. j 

[C.S.] 13,682 (1903). Hilbert. Manufacture of glue and 
gelatin from bones. July 29, 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 16,750. Harrison (lllavati and Co.). Manufacture 
of sugar. July 30. 

[C.S.] 9868 (1902). Cross and Traquair. Manufacture of 
soluble starch. Aug. 6. 

„ 21,146 (1902). Wetter (Weinrich). Purification 

and preservation of raw sugar. July 22. 

,, 23,779(1902). McGIaslmn. Manufacture of sugar. 

Aug. G. 

XVII.—BREWING, WINES, SPIRITS, Eio. 

[A.j 15,935. Kuliessa. Brewing process.* July 1H. j 

„ 16,631. Pope. Kilter for filtering cider and other \ 

fermentable liquids. July 29. 

„ 16,697. Squire, Squire, and Squire. Manufacture 

of yeast for bakers’ use. July 30. 

[C.S.J 10,929 (1903). Guillaume. Distillation and recti¬ 
fication of alcohols, and apparatus therefor. 
July 29. 

„ 11,038 (1903), Von ltougcnionl. Automatic 

cooling apparatus for use in fermenting opera¬ 
tions. July 29. 

., 11,756 (1903). Ball. Process and apparatus for 

drying malt extract, &c. July 23. 

XVIII.—FOODS j SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A.—Foods. 

[A.] 15,606. Thompson (A.-G. f. Chemischo Industrie). 
Nutritive subatance. July 14. 

u 15,770. Ling and Jones. Manufacture of an ali¬ 
mentary extract. July 16. 

„ 15,993. Briant and Light. Food for cattle. July 29. 

„ 16,020. Schouten, Bertie - Smith, and Spencer. 

Preserving milk, cream, and other fluids. July 20. 

„ 16,302. Uamage. Manufacture of food products. 

July 23. 

„ 16,483. Kinley and Walker. Preservatives for 

animal food and other putrescible products. 
July 25. 

„ 16,472. Leetham. Apparatus for treating finely 

divided materials, such as flour, With a gaseous 
' agent. July 27. ’ 


[A.] J8yf73. IjOetUam and Woodsmilh. Conditioning, 
Sterilisidg. and similarly treating grain products 
by ozone. July 27. - 

u 16.876. Binder. Pood prepared from milk, and 
process for its production. July 39. 

[C.S.] 18,137 (1902). Lake (Boo. Trade. Conservation 
des Beurros). Refining and preserving butter. 
July 22. 

,. 21,294 (1902). Sandmaim and Eichelhautn. Pre¬ 

servation of fruit juices. Aug. 6. 

B .— Sanitation i Water Purification. 

[A.] 15,55,1. Hunter. Treatment of distillery effluents 
or other polluting liquids, sewage or other 
putrcseible. material. July 14. 

„ 15,986. Ziirner. Separating solid materials from 

waste water. July 20. 

„ 16,028. Corbett. Precipitation tanks. July 20. 

„ 16,468. Adams and Adams. Settling tanks and 

filters. July 27. 

16,494. Peters. Biological purification of liquids 
with continuous operation, and plant used there¬ 
for. July 27. 

„ 16,851. Dihdin. Sedimentation tanks for sewage 

treatment. July 31. 

[C.S.] 16,965 (1902). Reisert. Method of purifying 
water. July 22. 

„ 21,297 (1902). Crosfield und Murkel. Treating 

sewage and manufacturing refuse liquor con¬ 
taining organic matter. Aug. 6. 

„ 22,389 (1902). Maigncn. Water-purifying appa¬ 

ratus. Aug. 6. 

XIX.—PAPER, PASTEBOARD, Ere. 

[A.] 15,531. Jackson. Manufacture of paper. July 14. 

„ 15,696. Thompson (Eisenmann and Hcndix), 

Rendering collodion wool solublo in alcohol.* 
July 15. 

„ 16,422. Staines. Manufacture of paper. July 25. 

„ 1C,588. Thiele. Manufacture of artilleiul silk. 

July 28. 

„ 16,604. Steam and Topliam. Manufacture of 

threads from viscoie. July 28. 

„ 16,605. Steam and Topham. Apparatus for pump¬ 

ing and controlling tho passage of liquids nr 
semi-liquids, such as solutions of cellulose, in 
the manufacture of filaments. July 28. 

[C.S.] 16,568 (1902). Do Montossus de Hallore. Manu¬ 
facture of paper pulp. Aug. 6. 

„ 20,660 (1902). Little, Walker, and Mork. Manu¬ 

facture of cellulose osters. Aug. 6. 

„ 28,423 (1902). Hawke. Manufacture of copying 

paper. July 22. 

„ 359 (1903). Jorreto. Paper. July 29. 

„ 8046 (1903). Hawke. Manufacture of copying 

papers. Aug. 6. 

„ 8983 (1903). Justice (U.S. Fibre Stopper Go.). 

Process of treating pulp stock. Aug. 6. 

XX—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 15,765. Sehuftan. Production of combinations of 
phenol-formaldehyde insoluble in water. July 16. 

„ 15,782. Imray (Meister, Lucius uud Pruning). 

Manufacture of a therapeutical compound. 
July 16. 

„ 16,884. Imray (RttiirtT. 'Maihfdetutii 'of ‘ftltyl 

esters of 8; 4-dliimidownzoIc Mill. JttljW. ' 
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[C.8,] 17,695 (1902). Marckwald. Halogenising of organic 
substances, and apparatus therefor. July S3. 

„ 19,178 (1909). Imray (Meister, Lucius and 

Brflning). Process for oxidising organic com- 
ponuds. July S3. 

„ 13,968 (1908). Ambrose. Medicinal compound. 

July 22. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 15,785. Collings. Obtaining photographic prints 
and reproductions in printiug inks. July 16. 

[C.S.] 16,071 (1902). Ludwig. Process for developing 
photographic plates and films in open daylight, 
July 29. 


[C.S.] 12,513 (1903). Selle. Dyeing photographic plates. 
Aug. 6. 

„ 13,920 (1903). Gros and Ostwald. Reproducing 

pictures with the aid of catalysis. Aug. 6. 

XXII.—EXPLOSIVES. MATCHES, Etc. 

[A.] 16,182. Hargreaves. Explosives. July 22. 

„ 16,517. Ransford (Talbot). Explosive compounds, 

and manufacture thereof. July 27. 

[C.S.] 13,457 (1903). Justice (International Smokeless 
Powder and Chemical Co.). Manufacture of 
smokeless powder. July^22. 

XXIII.-GENERAL ANALYTICAL CHEMISTRY. 

[A.] 16,034. Eunke. Apparatus for use in the analysis 
of soil or matter containing lime, July 20. 
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ANNUAL GENERAL MEETING. NEW YORK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


THE NATIONAL PHYSICAL LABORATORY. 

REPORT BY THE DIRECTOR ON THE WoilK IN THE 

Engineering and Physics Departments during the 
Half-year ended June 30, 1903. 

(See also this Journal, 1903, 714.) 

In the Engineering Laboratory, further progress has 
been made with the experiments on wind-pressure, and the 
results obtained will bo published shortly. Drawings have 
been prepared and some preliminary tests made for the 
research iuto the constants of steam. 1 

In the Thermometry division, Dr. Barker has completed 
his comparison between the air thermometer, the platinum 
thermometer, and the thermojunctions for temperatures 
between 0° C. and about 1,050° C. He has also constructed 
and subjected to stringent tests, u set of platinum thermo¬ 
meters for the British Association. A research on tbe J 
specific heat of iron at high temperatures (700° C. to 
1 ,000° C.) has also been nearly completed. 1 

In the Electricity division, Mr. F. E. Smith has calibrated 
some 10 or 12 standard mercury resistance tubes, and these 
give results which only differ among themselves by a few 
parts in 100,000. On the assumption that the absoluto 
value of the wire standards in the Laboratory is known, the 
length of the column of mercury, 1 sq. mm. in section, 
having a resistance of 10 9 C.G.S. units is found to be almost 
exactly 106 - 29 cm. Investigations are also being carried 
out on some of the anomalies of the Clark cell; and on the 
changes in insulating strength of various dielectrics, used in j 
motors, transformers, &c., due to continued heating. 

In the Metallurgical division, the solidifying points and 
cooling curves of a series of 15 pure iron carbon alloys j 
have been determined, platinum platinum-iridium and 
platinum platinum-rhodium thermojunctions being used. 
The alloys were prepared in the form of ingots weighing 
about 4 lb. each, which were satisfactorily homogeneous in 
composition. The percentages of sulphur and silicon did 
not increase during the time needed for melting. The 
range of carbon was from 0*15 to 9'55 per cent., and the 
range of temperature from 1,502° C. to 1,111° C. Tbe 
alloys will also be examined by means of the apparatus for 
taking cooling curves by the differential method. 

In addition to the research work, a number of tests of 
instruments, materials, &c., have b«en made during the 
half-year. 
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I.—PLANT, APPAEATDS, AND MACHINEEY. 

English Patents. 

licaulatiny Temperatures; Means acted upon by Changes 

of Temperature for Indicating such Changes or far - 

r Heating Buildings, frc.], or Obtaining Movements for 
other Purposes. J. Y. Johnson, Loudon. Prom W. M. 
Fulton, Knoxville, Teunessee. Eng. Pat. 11,547, May 20, 
1903. 

Tt v o expansive agents, such as dry air and a mixture of 
air and benzene, having different coefficients of expansion, 
are contained in two expansible and collapsible vessels 
separated by a rigid partition wall. I he end walls of the 
vessels opposite to the partition are made adjustable, to 
enable the capacity to be regulated, but are capable ot 
being fixed in position, so that variations in temperature 
cause a displacement of the partition, the movement of 
which is employed to actuate u pointer, or to control the 
supply valve of a heating agent, &e.—R. A. 

Boilers and the like; Prevention of Incrustation and 

Corrosion in Steam -. P. Bez, la-run, France. 

Eng. Pat. 14,789, July 2, 1902. 

A disbncrustant consisting of four parts of barium 
chloride and one part of tannin, with or without the addition 
of mucilaginous substances (which may be present when the 
mixture is prepared from tan-yard by-products). Such 
mucilaginous substances are said to asBist the suspension of 
insoluble substances.—T. F. 11. 

United States Patents. 

Pyrometer. M. Arndt, Aix-la-Chapelle, Germany. 

J U.s. Pat. 734,393, July 21, 1903. 

See Eng. Pat. 11,052, May 29, 1901 ; this Journal, 1901, 
788— E. S. 

Vacuum Pan. N. Gerber, Zurich, Switzerland. U.S. Pat. 
784,228, July 21, 1903. 

Tn* pan consists,of a cylindrical evaporating vessel, 
whfch may be Seated. A revolving shaft ^ provided, 
carrying stirrer blades ; also a circularly channelled deflect- 
K g c on the shaft near to the upper edges of the 
infernal channel walls, in which the agitator works. ^ ^ 


French Patents. 

Flask for Holding Ethyl Chloride and other VolatiU 
Liquids. M. Thilo. Fr. Pat. 328,431, Jan. 12, 1903. 

The capillary exit of the flask is at the side of a metai 
cap closing the latter. A lever, after the manner of m 
ordinary siphon, allows the exit tube to bo opened anc 
closed. —W. P. S. 

Driers Continuous Working \Cenlr jugal Machine ]- fir, 

Separating the Solid and Fluid Constituents of Liipnds 
Especially Wort from Brewers 1 Grains. M. Guttne 
and R. Baeger. Fr. Put. 327,786, April 15, 1903. 

See Eng. Pat. 693, Jan. 10, 1903; this Journal, 1903, 485. 

—T. F. B. 

Distillation ; Separation by -, of Materials having 

Different Boiling Points. Oesterreichischer Verein I 
Cliem. und Met. Produktion, Germany. Fr. Pat. 328,271 
■Tan. 5, 1903. 

See Eng. Pat. 26,695, 1902 ; this Journal, 1903, 355. 

—T. F. H. 

II.—FUEL, GAS, AND LIGHT. 

Gas; Purification of - from Sulphur. H. LesU 

Greville. J. of Gas Lighting, 1903, 83, 294—290. 

| Tiieue is at present only one practicable method ft 
i removing the “ sulphur compounds other than sulphurette 
; hydrogen ” from coal-gas, to a substantial extent, namelj 
treatment with ‘ sulphided lime.’ The best results at 
attained when special sulphide vessels arc provided ft 
this treatment, and the main purification is effected befon 
hand in the purifiers, from which the gas should issi: 
perfectly free from carbon dioxide and with only a vei 
small proportion, if any, of sulphuretted hydrogen. 1 
; preparing the ‘ sulphided limo,’gas from the third or four* 
i purifier, containing no carbon dioxide and showing a fair! 
large proportion of sulphuretted hydrogen, should 1 
passed continuously into fresh lime until the gas issuii 
from the vessel contains a distinctly measurable proporta 
of sulphuretted hydrogen; this being absorbed by a fi D 
check-vessel. It is important to maintain a high ter 
peraturc during the operation, for which reason tl 
process should not be interrupted; the sulphiding shoo 
he carried out during the summer; the vessel shou 
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bo protected from draught* t and the inflowing gas should 
contain as much sulphuretted hydrogen as possible. A 
purifier of about 28 ft. by 86 ft., charged with six 10-in. 
tiers of lime, will take up about 5 tons of sulphuretted 
hydrogen, and will absorb while in action, at least 8 tons 
of carbon bisulphide. Two such vessels should suffice for a 
gear’s working ou a daily output of about 8,000,000 cb. ft. 
nf gas, and should reduce the sulphur from 25—80 grains 
iiown to 10—12 grains per 100 cb. ft. The reaction 
between carbon bisulphide and sulphided lime is slow in 
comparison with that between the ordinary impurities and 
lime and ferric oxide ; hence the necessity for a relatively 
large area in the sulphide vessel, to admit of a low velocity 
of gas.—H. ft. 

Fuels Determination nf Arsenic in -. T. E. Thorpe. 

XXIII., page 964. 

Active Oxygen. VIII. Autoxidation of Cerous Salts and 
Indirect Autoxidation. C. Kngler. XXIV., page 969. 

English Patents. 

Briquettes; Manufacture of -. W. E. Collins, Glyn- 

neatb, South Wules. Eng. Pat. 15,958, July 17, 1902. 

'Polveiused coal or other carbonaceous material is mixed 
■with “ a compound of calcium,” e.g., calcium chloride, and 
the heated mass is incorporated with a solution of sodium 
silicate of about 140° Tw. which has been liquefied by heat. 
The mixture is then compressed into blocks. —H. It. 

Coal Briquettes; Manufacture of --. A. Waddell, 

Pittsburg, U.S.A. Eng. Pat. 9505, April 27, 1903. 
Under Internat. Conv., May 17, 1902. 

Coal briquettes are manufactured by mixing fine coal with 
lime or other suitable alkaline substance, feeding tbe 
mixture continuously through a heated retort to partially 
coke it and expel the volatile matters, and then compressing 
the product into blocks.—H. B. 

l’eat Fuel, Peat-Charcoal, and Fibrous Peat ;■ [ Electrical ] 

Manufacture of -. J. B. Bessey, London. Eng. X'at. 

19,719, Sept. 9, 1902. 

Churn turf is firmly filled into receptacles, electrodes arc 
inserted, and the mass is electrolysed with an alternating cur¬ 
rent of high amperage anil low voltage. The heat generated 
causes the disintegration of the peat. The disintegrated 
peat is then kneaded, passed through a teasing apparatus, 
and then formed. To obtain a uniform product from 
different kiuds of peat, certain salts, carbonates, carbon, 
“ hydrocarboniferous ” or other mineral ingredients are 
admixed before moulding. Charcoal is obtained from the 
material by further heating it with an electric current. 

For treatment of peat-moss and fibrous peat, a current of 
low amperage and high voltage is employed, the result 
being the shredding of the mass without destroying its fibre. 

From stone-turf a product resembling “ ebony ” in appear¬ 
ance, is obtained. Brown and red turfs produce a hard, 
thorny substance.—L. F. G. 

Liquid Fuel; Method of Utilising -, for Generating 

Heat for Steam Raising and Furnace Heating. B. H. 
Thwaite, London. Eng. Pat. 17,302, Aug. 6,1902. 

1‘aht of the heated gases from the chimney of the furnace 
are mixed with the liquid fuel, which is atomised by super¬ 
heated steam or compressed air, and fed into the furnace. 
The fine gases having a temperature of 500° to 750° F., the 
liquid fuel is immediately gasified; at the same time it is 
dilated by the products of combustion, which have the 
effect of making the burning of the mixture mnch leas local 
or intense. The air required for combustion may be intro¬ 
duced along with the steam used for atomising the liquid 
fuel. A chimney valve may also be provided, so that the 
Rases can only esoape into the atmosphere when a certain 
pressure has been established in the combustion chamber 
and floes.—L. F. <J. 


Water-Gas or Mixed Gas; Manufacture of -, and 

Apparatus therefor. U. Horn, Braunschweig. Eng. 
Pat. 12,182, May 28, 1903. 

Steam and coke-dust, coal-dust, or other solid or liquid 
carbonaceous material, are heated separately in externally- 
heated chambers, and are then brought, into contact with 
each other. In the apparatus described, coat- or coke-duat 
is fed continuously in a tbin cloud down a vertical retort | 
and in a downward extension of the latter, which serves as 
a decomposing chamber, it meets with steam which has 
been superheated by passing ut low velocity between 
heated plates situated in the walls of the chamber. The 
water-gas produced, then passes through a mass of heated 
coke, whereby any excess of steam is decomposed. The 
retort, decomposing chamber, and coke chamber are all 
heated externally.—II. B. 

Gases j Apparatus for Treating - with Liquids, far 

Purifging Gases and for other Purposes. A. J. Boult, 
London. From La Cie. pour la Fabrication des 
Compteurs et Materiel d’Usines it Gaz, Paris. Eng. Pat. 
18,649, Aug. 25, 1902. 

A uotahy cylindrical drum is divided longitudinally by 
radiul partitions into a number of compartments, through 
which the gas to be treated and tbe liquid employed, are 
passed in opposite directions. The compartments are filled 
with shavings, coke, or other suitable material which, when 
wetted by the liquid during the rotation of the drum, will 
offer a large surface to tho gas. The gas and liquid pass 
through each of the longitudinal compartments in turn 
before leaving the apparatus_II. B. 

Gases; Freeing of - from Carbon Bisulphide. A. 

Toll], Hoenningen-on-the-Rhine, Germany. Eng. Pat. 
13,466, June 16, 1903. 

Coal-uah, either before or after purification in the usual 
ways, is scrubbed with the oily distillate obtained by the 
dry distillation of vinasse (the liquid which remains when 
the sugar has been removed from beet-sugar molasses). 
This oii has the property of absorbing large quantities of 
carbon bisulphide. The oil may be revivified after use by 
heating it either with or without the aimultaneous intro¬ 
duction of steam.—H. B. 

Spent Lime of Gas- Works; Process for Extracting 

Valuable Products from -. J. Tchorniac, Freiberg, 

Germany. Eng. Pat. 16,461, July 24, 1902. 

The spent lime is leached with water, the solution is 
evaporated to dryness, and the residue is kept for some 
time at 100°—110° C. to convert the soluble calcium thio¬ 
sulphate into calcium sulphite and sulphur, which remain 
insoluble when the calcium Bulphocyauide (thiocyanate) is 
subsequently extracted with cold water. The residue may 
he treated with an alkali or alkaline salt, which will react 
with the calcium sulphite and aulphur to produce aa alkali 
1 thiosulphate. 

By conducting the evaporation ut a low temperature, as 
in a vacuum, the calcium thiosulphate is not decomposed, 
but may be crystallised while the sulphocyanide remains 
in solution.—II. B. 

Incandescent Mantles; Manufacture of -. T. Terrell, 

London. Eng. Pat. 20,004, Sept. 12,1902. 

To facilitate tho manufacture of mantles from artificial 
silk and the like, the impregnated thread is treated with u 
solution of parafliu in benzene in order to waterproof it, 
and, after knitting, the fabric, in tubular form, is wound 
like a fiat bandage on to a drum, and the whole is subjected 
to the action of steam. The tissue thus loses its elasticity, 
and the tubular form given it upon the drum retains its 
diameter.—H. B. 

[Acetylene] Gas Burners, and Purifiers for use therewith. 
X. de le Croix, Brussels. Eng. Pat. 10,551, May 8, 1903. 
The acetylene gas is purified, immediately before its com¬ 
bustion, in a small chamber oharged with purifying and 
drying substances, and attached on one hand to the gas 
supply cock, and on the other to the burner or burners. 
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Electrodes for Electric Arc Lamps. A. Blondel, Paris. 
Kug. Pat. 17,406, Aug. 7, 1902. 

The electrodes, composed of carbon ■with or without mineral 
substances, are provided with several cores or wicks, of 
which the aggregate cross-section is from one-fifth io one- 
half of the total section of tho electrodes. The wicks are 
composed of an agglomerant, with or without carbon, and i 
with “ a proportion of mineral substances amounting to | 
from 40 per cent, to 100 per cent, of the total mass of the 
wicks.” The mineral subtances consist of compounds of 
calcium, strontium, &c., containing at least 5 per cent, of 
•• exciting salts, such as potassium borate or silicate.” The 
electrode may have a protecting envelope of compressed 
carbon.—H. ii. 

United States Patents. 

Coal Bricks [Briquettes'], particularly from Bituminous 

Broun Coat; Manufacturing -. J. M. Schwartz., 

Kiken, Switzerland. U.S. Pat. 784,002, duly 21, 1903. 

A mixture of four parts of comminuted brown-coal waste 
and 1 part of " waste from glue-works ” is moulded into 
bricks under high pressure.—H. B. 

Gas Producer. J. W. Seaver and T. R. Morgan, Cleve¬ 
land, Ohio. U.S. Pat. 734,472, July 21, 1903. 

At the bottom of the producer is a rotating ash-hopper, 
from the lower part of which is suspended an ash-support¬ 
ing plate which rotates with the hopper. A fixed blast 
pipe, projecting up through the plate, carries arms for 
pushing the ashes out through the space between the plate 
and the lower edge of the hopper. A stationary sealing 
pan surrounds the hopper and receives the ashes.—II. B. 

Hydrocarbons; Process of Treating [Gasifying] Mineral 

Liquid -. C. Hornbostel, New York. U.S. Pat. 

734,710, July 28, 1903. 

A combustible gaseous mixture is obtained by forcing air 
through a mixture of fuller’s earth and kieselguhr which 
has been saturated with mineral liquid hydrocarbons. 

—T. F. B. 

French Patents. 

Coke ; Manufacture of -, and of Coke of Better Quality. 

A. Custodis, Germany. First Addition, dated Jan. 7, 
1903, to Fr. Pat. 305,879, Bee. 1, 1900. 

Coal dust is mixed with iron ore and rammed into moulds 
to form solid cakes, which, on being carbonised, generate 
such au amount of heat as to cause the iron to melt, and 
thus to diffuse evenly throughout the coke.— L. F. G. 

Peat Briquettes; Manufacture of ——. C. F. Schlickeysen. 

Fr. Pat. 327,873, Dee. 29, 1902. 

To prevent cracking of peat briquettes during drying, the 
peat is mixed with coarse sand, blast-furnace slag, anthracite, 
coke dust, sawdust, peat dust, &c.; the briquettes are then 
formed, and allowed to dry. It is necessary to impart to 
the grains of the materials thus employed, a polished 
surface, by either submitting them to strong pressure, or 
by steeping them in some fatty combustible liquid. 

—L. F. G. 

Binding Material; New - of General Application 

[Fuel Briquettes]. J. Gascon and C. Vemay. Fr. Pat. 
328,225, Jan. 7, 1903. 

1_3 per cent, of pine-, fir-, or larch-resin is mixed with the 

charcoal or other material, and stirred in a heated mixer till 
the resin melts. The product is then pressed into blocks. 

—L. F. G. 

Binding Matniali New -, especially suitable for 

Coals. G. Charles. Jj'r. Pat. 828,341, Jan. 7, 1903. 
Linseed or some other gummy substance is boiled with 
15— 20 times its weight of water for 35—45 minutes. An 
amount of rye-flour, barley, or starch equivalent to 8—12 
per cent, of the water originally employed, dissolved in 2 J 


times its weight of water, is then added, and the mixture 
boiled for another 15 to 20 minutes, with constant stirring. 
A quantity of tar, usually equal to the amount of the water 
originally taken, is next added, and the boiling continued 
for 85 to 45 minutes with continual stirring. The viscous 
liquid thus obtained, is poured, while still warm, on the coal. 

A quantity of resin, amounting to 50 to 100 per cent, of 
the original weight of water, may also be added, and 
boiling continued for another 15—20 minutes.—L. F. G. 

Blast Furnace Gases; Process for the Purification of -. 

P. Wurth. Fr. Pat. 327,741, Dec. 26, 1902. 

The gas to be purified is led up through a cylindrical tower 
containing a concentric cylindrical screen of wire gauze, 
down which water flows. Horizontal baffle-plates, within 
and outside the wire-gauze cylinder, cause tho gas to pass 
repeatedly in zigzag fashion through the gauze. Tho 
dirt-laden water collects in a tank at the foot of the tower. 
The wire gauze, instead of being cylindrical in form, may 
! be a plane vertical screen, with approximately horizontal 
baffle-plates arranged alternately on each side, and extending 
to the wall of the tower.—II. li. 

Mantles; Self-Lighting Incandescence -. T. Peters. 

Fr. Pat. 328,344, Jan. 7, 1903. 

See Fug. Pat. G09 of 1903 ; this Journal, 1903, 411.—H. R. 


Ill,—DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES. 

English Patents. 

i Oils; Bejining Mineral or Petroleum ——. T. Macalpine, 
t ’hiswick, and the Alcohol Syndicate, London. Eng. Pat. 
j 18,728, Aug. 26, 1902. 

A vessel having a tapered bottom, at the upper part of 
which is a perforated shelf and at the lower part a draw-off 
cock, is filled with some granular material, such as saud or 
broken coke. A solution of sodium chloride and sodium 
carbonate is run in, and allowed to remain in the vessel for 
about five minutes, when it is drawn off. The crude mineral 
| oil is then run in, and left in contact with tho contents of 
the vessel for 1 to 10 hours, air being continually blown in 
to oxidise the impurities. The oil is then drawn off, and 
air again blown into it; or the impurities oxidised with a. 
solution of sodium or potassium permanganate or man- 
ganate, the oil being constantly agitated. Instead of the 
J granular material, the vessel may be filled with small 
crystals of sodium chloride and carbonate, and these 
moistened with water before rnoning in the oil. The 
impurities in tho oil are further oxidised during distillation 
by addiug a compound which gives off oxygen within the 
range of the temperature of distillation, such as a special 
manganese compound. Thick oils are diluted with petro¬ 
leum spirit before treatment. The process is preferably 
worked at a temperature of 60“ F., although it is much 
accelerated by heating up to 150° F.—L. F. G. 

I 

Naphtha or other readily Volatile Matter from Oil or 
other Liquid ; Evaporating Apparatus for Separating 

- . E. R. Edson, Cleveland, Ohio, U.S. A. Eng. Pat. 

12,518, June 2, 1903. 

Sei: U.S. Pat. 723,849, 1903 ; this Journal, 1903, 561. 

—T. F. B. 

French Patent. 

Petroleum or other Hydrocarbons; Process of Befining , 

Distilling, and Purifying -, and their Distillates and 

Besidues. L. von May, Austria. Fr. Pat. 328,416, 
Jan. 10, 1903. 

See Eng. Pats. 11,217 of 1902 and 951 of 1903 1 (his 
Journal, 1903, 734 and 790.—T. F. B. 
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IY.-COLOUEING MATTERS and 
DYESTUFFS. 

Indigo-Reduction; Theory of -. F. Haber. Zeits. 

f. Eletrochem., 1903, 9, [31], 607 -COS. 

The article is largely polemical in answer to llinz (this j 
Journal, 1903, 901). The author points out that indigo is 
reduced in alkaline solution not only by zinc, but also by 
ferrous hydroxide, sodium hydrosulphite and fermenting 
starch and sugars, and that these hitter reactions cannot 
possibly be interpreted as a direct transference of hydroxyl 
groups from an indigo-sodium hydroxide complex to n 
metaj, but are easily explained on the assumption of an 
ordinary ion-reaction.— E. F. 

Indigo i Determination of - in Substance and on the • 

Fibres. K. Molilau and M. R. Zimmernmnn. XX11I., 
page 9C7. • 

0-Hydro.cynaphthoic Monosulphonie Acids L and S ; 

Determination of the Constitutions of - by means of 

the Sulphite Reaction. II. Bucherer. Zeits. f. Farben- 
u. Textil-Cbcm., 1903, 2, [10], 193—199. 

The iBomerio monosulphonie acids of 9 .3-hydroxy naphtha¬ 
lene carboxylic acid, m. pt. 216' C., were submitted to the i 
sulphite reaction discovered by the author (Zeits. f. Farben- | 
u. Toxtil-Chem., 1902, 1, 477), 1 molecular proportion of 
each being heated:—(1) Under an inverted condenser, 
with 8—9 molecular proportions of sodium sulphite ; (2) 
at about 121° C., with 1 molecular proportion of ammonium 
sulphite and 4—5 molecular proportions of ammonia ; 
(3) under an inverted condenser, with 6 molecular pro¬ 
portions of sodium bisulphite, in the presence of 2—3 
molecular proportions of aniline. 

Thus treated, the isomeride (L), which is characterised 
(a) by its lesser solubility in water and dilute sulphuric 
acid, (/3) by giving a sparingly soluble acid sodium salt, 
crystallising in colourless plates or pale yellow needles, and 
(7) by giving when combined with diazotised p-nitraniline 1 
an azo dyestuff of bluish red shade, yields by process (1) 
2,G-naphthol sulphonic acid, by (2) 2.6-nnphthylamine 
sulphonic acid, and by (3) 2.6-phenylnaphthylainine 
sulphonic acid. 

Similarly, the isomeride (S), which is (a) more soluble 
in water and dilute sulphuric acid than the preceding acid, 
which (3) forms an easily soluble acid sodium salt, crystal¬ 
lising in colourless needles, and (y) gives with diazotised 
p-nitraniline a yellowish-red dyestuff compound, is proved 
to have the constitution, 0H:C00H:S0 3 H = 2.3.8. 

—E. 11. 

Enolish Patents. 

llalogcnising of Organic Substances, and Apparatus there¬ 
for ; Impts. in -. L. Marckwald, Charlottenburg, 

Germany. Eng. Pat. 17,695, Aug. 12, 1902. 

In order to prevent the formation of more highly hnlo- 
genised products, the halogen is continually kept in contact 

Fio. 1. 
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with a large excess of the original compound, and the mi) 
ture of unattacked material and halogcnised product » 
obtained is continuously withdrawn from the further actio 
of the halogen. Tho liquid to be lialogenised is bollod i 
the still a in presence of a hulogeuising agent such as phot 
phorus trichloride. The vapour passes through the reotifj 
ing column b, and the more volatile portion condenses in j 
The condensed but boiling liquid is huloger.ised in c, whie 
is provided, if necessary, with u reflux condenser d, an 
flows hack into the still through the pipe f. llaloge: 
hydrides escape through k. If it be desired to halogenls 
at a lower temperature, the modified apparatus of Fig. 
is used. When a thermometer in g indicates a rise i 
temperature, the liquid in it is almost completely halogeniseil 
It is run off through i and rectified.—K. 1°. 

O.ridising Organic Compounds; Process f or -. ( 

Imnty, London. From Farhwerko vorin. Meister, Luciii 
und Briining, llochst n/M. Kug. Pat. 19,178, ,Si-pt. 
1902. 

The oxidations are conducted under the influence of ceriui 
compounds either by themselves or in an electrolytic hall 
Cerium dioxide is employed, as obtained by heating wit 
air tho by-products from the manufacture of incandesce! 
mantles. Thus, in order to oxidise toluene to benzaldehydi 
cerium dioxide is employed togclier with 60 per cent 
sulphuric acid at 60°—9t>" C. o-Nitrotoluene yields unde 
similar conditions « nitrobenzaldehydo and o-nitrobeuzoi 
acid. Other substituted hydrocarbons are acted on in th 
same way. The reaction may also be used to prepar 
m-tolylaldehydc from ni-xylene. Ceric salts can also h 
used. Thus anthracene is converted into anthraquinone b 
ceric sulphate in presence of 20 per cent, sulphuric acid i 
60“—95° C. In the same way naphthalene is ennverte 
into naphthoquinone and phthalic acid. The oxidation 
much more energetic if a stronger sulphuric acid be uset 
The ceric sulphate may he replaced by other eerie salt: 
By this method anthracene ilisulphoiiic acid yields th 
corresponding anthraquinone disulphonic acid, and man 
other oxidations in the anthracene series muy be performei 
Tho tetra-alkylnted diamino-diphenylmethanes yield th 
corresponding hydrols, and triphenylmethane dyestuffs ar 
produced from their leuco bases. For the application t 
electrolytic oxidation, see U.S. Pat. 729,502; this Journa 
1903, 872.—E. F. 

Indigo; Manufacture of Halogcnised - and Analoyi 

and Homologues oj Indigo. J. Y. Johnson, IxuiQO! 
From Badische Anilin und Soda Fabrik. ling. l’a 
18,096, Aug. 16, 1902. 

See Fr. Pat. 323,977, Aug. 25, 1902 ; this Journal, 190, 
491.—T. F. B. 

Dyestuffs [Azo Dyestuffs'] Dyeing Colton Directly 

Manufacture, of -. R. j. Urquliart, Mancheste 

From Chera. Fabr. vorin. Weiler-ter Meor. Eng. Pa 
16,138, July 21, 1902. 

See Fr. Pat. 322,500, 1902 ; this Journal, 1903, 360. 

—T. F. B. 

Polgazo Dyestuffs [.1 zo Dyestuffs] ; Manufacture i 

New -. G. 1). Abel. From Aetien-Ges. filr Anilii 

Fabrikation, Berlin. Eng. l’at. 20, 375, Sept. 18,1902. 

See U.S. Pat. 717,550, Jan. 6, 1903; this Journal, 190! 
140.—K. F. 

Colouring Matters [Sulphide Dyestuffs] ; Manufactux 

of Intermediate Products and -. Read Holliday an 

Sons, Ltd.; Jos. Turner, II. Dean, and Jas. Turne 
Huddersfield. Eng. Pat. 19,341, Sept. 3, 1902. 

1.2.4.5 or 1.2.4.6-m-toluylenediamine sulphonic acid 
condensed with 1.2.4-dinitroohlorobenzcne by boiling : 
aqueous sodium carbonate or sodium acetate solution. C 
heating the products to 220° C. with sulphur and alkt 
sulphides, dyestuffs are obtained dyeing cotton in reddiil 
drab shades, very fast against light and fulliDg.—E. F. 
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Colouring Matters Containing Sulphur [Sulphide Dye¬ 
stuffs] ; Manufacture cjf Blue - J. Y. Johnton. 

From The Badische Anilm und Soda Fabrik. Ludwig s- 
hafen a/Kh., Germany. Eng. Pat. 19,440, Sept. 4, 1902. 

A mjxti-iie of a phenol and an alkylated indophenot or 
sulphur derivative of the game is heated with anlphnr and 
an alkali sulphide. The products are distinguished hy 
the property of dissolving in dilute caustic alkali to form 
solutions from which they are not precipitated by blowing 
in air, but may be precipitated by carbon dioxide or by 
salt. They are also not precipitated by the action of air 
from their solutions in alkali sulphide solutions, and it is 
therefore easy to obtain uniform dyeings.—E. F. 

Dyestuffs containing Sulphur [Sulphide Dyestuff's ] ; Pro¬ 
duction of -. Bead Holliday and Sons, Ltd., J. 

Turner, H. Dean, and .1. Turner, Huddersfield. Eng. 
Pat. 19,551, Sept. C, 1902. 

jj-Aminoi’henoi. or p-aroinophenol sulplionic acid prepared 
according to Eng. Pat. 2468 of 1899 is treated with 
picramic or picric acid, sulphur, and an alkali sulphide. 
Black dyestuffs are so obtained.—E. F. 

Black Sulphurised Dyestuff [Sulphide Dyestuffs ] ; 

Manufacture of -. O. Imray. From the Society 

of Chemical Industry, Basle, Switzerland. Eng. Pat. 
13,035, June 10, 1908. 

1:2 : 4-DiniTRorHESoi. (OH =• 1) is melted with alkali 
sulphide and sulphur under such conditions that the mass 
does not become dry until the formation of the dyestuff is 
complete. The fie ion may be conducted in an open vessel 
or under pressure, with or without a reflux condenser. The 
product dyes cotton in very pure black shades, which may 
be varied in the direction of greenish black by the addition 
of copper or its salts, or of dinitrochlorobeuzcne, to the 
melt. The snlphurisation is more rapid the higher tho 
temperature, and the shade becomes at the same time mere 
greenish or bluish. The duration of the process has only ] 
small influence on the shade. —E. F. 


phenol with 1.8 or 1.7-naphthylamine snlphonio acid, 
rediazotising the product so obtained, and combining it 
with chromogenes, notably with naphthol sulphonic acid. 

—E. F. 

Dyestuffs derived from Triphenylmethane ,- Preparation 
of —, by Means of Dimethyl- and Diethyl-p-totuidine. 
Manufae. Lyonnaise de Matures Colorantes, France. 
Fr. Pat. 328,314, Jan. 6, 1903. 

Dimethyl- or dietliyl-p toluidine is condensed with tetra- 
methyl- or tetraethyldiaminobenzyhydrol in presence of 
concentrated sulphuric acid, and the product oxidised in the 
usual way. Greenish-blue to blue dyestuffs are obtained 
of great intensity and brilliancy.—E. F. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Colour Sprays (“ Bainbowing ”) ; Cadgenc’s Method of 

Treating Tissues with -. K. Lepetit. Zeits. f. 

Farbeu- u. Textil-Chem., 1903, 2, [11], 224—225. 

The method of colouring tissues by projecting upon them 
dyestuff solutions in tho form of spray, which was intro¬ 
duced into practice by CadgtUie in 1898 (Eng. Pat. 4613 of 
1898 j this Journal, 1899, 39), is especially suitable for the 
treatment of silk tissues. In the operation of colouring 
them, these are passed, with supporting tissues at their 
backs, downwards in front of a row of spray pipes from 
which the solutions of dyestuffs (usually aqueous or alcoholic 
solutions of acid dyestuffs) are forced. The pipes may be 
stationary or may be moved about in any desired direction 
while the tissue is passing in front of them. They are 
generally placed 4—5 cm. apart, but the distance is varied 
according to the pattern to be produced. Stripe effects 
(ombres) darker in the middle than at the edges are mostly- 
produced.—E. II. 


United States Patents. 

Azo Dijc ; Bed -, and Process of Making Same. K. 

Schirmachcr, Sodcn, Germany, Assignor to Farbwerko 
vormals Meister, Lucius und Btuning, 116ehst-ou-the- 
Main. U.S. Pat. 733,280, July 7, 1903. 

The o-chlorotoluidine-p-sulphonic acid, ohtained hy ni¬ 
trating and subsequeutly reducing o-ehlorotoliicno-p-sul- 
phouic acid, is diazotised and coupled with 0-naphthol. 
The sodium salt of the resulting compound is a red powder, 
soluble in hot water and in alcohol, soluble in concentrated 
sulphuric acid to a bluish red, and in glacial acetic acid to an 
orange-yellow solution. Mineral acids precipitate brownish 
red flakes from its aqueous solution.—T. F. B. 

Anthraquinone Dye [Anthracene Dyestuffs ] ; Green -, 

and Process of Making Same. (). Hess, Assignor to the 
Farbwerko vormals Meister, Lucius und lirilning, 
Hiichst a/M., Germany. U.S. Pat. 734,325, July 21, 1903. 

Diai.vhylamixodihydroxtanthhaquinones are sul- 
phonated, forming dyestuffs which are green powders, 
soluble in water with a green, in concentrated caustic soda 
solution with a bluish green colour, dyeing unmordamed 
wool in green and chrome-mordanted wool in yellowish ! 
green shades. The dyestuff ohtained from di-p-toluidodi- 
hydroxyanthniquinone is specially claimed.—E. F. 

Fbench Patents. 


Bare Earth Metals; Use of the -, in Dyeing. 

A. Waegner and A. Muller. Zeits. f. Farbeu- u. Textil- 

Chem., 1903, 15, 290—292. 

The article commences with a summary of work already- 
done on this subject. Cerium salts are said by It. BSttger 
and by 11. Buhrig to produce a very excellent aniline-black. 
Witt on the contrary obtained negative results and ascribes 
previous ones to tho effect of impurities in the cerium salts 
used. By mordanting fahrics with cerium, praseodymium 
and lanthanum compounds and subsequent treatment with 
hydrogen peroxide, coloured superoxides arc formed in the 
fibre. The authors find that the yellow shade produced in 
this way hy the production of cerium superoxide is of poor 
appearance and deficient in fastness to soaping. They 
investigated the mordanting effect on wool of the pure salts 
of various rare earth metals towards alizarin dyestuffs. 
The wool was mordanted with cerous, ceric, didymium, 
and lanthanum salts, and then treated with an acid tartrate. 
Part of each sample was then oxidised by passing through 
a bath of ammouiaeal hydrogen peroxide. The samples so 
ohtained were then dyed with Aliiarin I, Alizarin Orange, 
Alizarin Bine, Alizarin Yellow, and CoeruleSu. The portions 
treated with hydrogen peroxide almost always yielded 
darker shades. The dyeings are all very fast to washing, 
bat not at all fast to acids. They are ail strongly affected 
by boiling 0-1 per cent, sulphuric aoid, some being 
completely decolorised.—E. F. 


Azo Dyestuffs derived from Chloronitroaminophenols. 
Fabr. de prods, ohim. ci-devant Sandoz, Switzerland. Fr. 
Pat. 328,281, Jan. 5, 1903. 

Blue to blue-black dyestuffs are obtained by diuzotising 
4 - chloro - 6 - nitro - 2 - aminophenol and combining with 
naphthol-, dlhydroxynaphthol-, and aminonaphtholsul- 
phonic acids. 

Black wool dyestuffs of gffeat intensity, which is increased 
by chroming, extremely fast to fulling and light, are 
obtained by combining the diazojeompound from 6-chloro- 
a-nitro-4-amlnophenol or from 4-obloro-6-nitro-2-anuno- 


Dyeing; Some Becent Contributions to the Theory of ——. 

G. von Georgievics. Zeits. f. Farben-u. Textil-Chem., 
j 1903, 2, [11], 215—219. 

The author finds that; no precipitates of the character 
assumed by Knecht (this Journal, 1902, 544 and 611) are 
| produced from wool which has been purified by prolonged 
extraction with alcohol, or from silk which, after being 
ungammed, has been boiled in distilled water. The 
inference is that the precipitates, described by Knecht, 
j are in the case of the wool fibre, produced by an imparity 
■ present! in this which is soluble in alcohol. A slight 
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precipitate is obtained, in a blank experiment, when the 
Altrato from a Night Bine solution, which has been 
precipitated with barium hydroxide, freed from excess of 
the latter with carbon dioxide, and boiled, is added to a 
solution of Magenta. This is due to the presence of a 
trace of barium in the solution, as may readily be proved by 
qualitative tests. This fact also has been overlooked by 
Gnecht. 

Bins and Schrbter (this Journal, (1903, 23) have dis¬ 
covered that the sulphouic acids of azobenzene are dyestuffs 
and have thus demonstrated that the sulphonic acid group, 
as well as the araino- and hydroxyl-groups, is capable of 
acting as an auxochromous group in transforming 
chromogens into dyestuffs. 

These chemists have also shown that a p-amino-ato 
compound possesses more powerful dyeing properties than 
its m-substituted isomcride. 

They have, however, deduced from their researches 
certain erroneous conclusions, which are corrected below :—* 
Azobenzene Sulphonic Acids. —Azobenzene - p - mono - 
sulphonic acid resembles other acid dyestuffs in dyeing 
(wool) more exhaustively as the proportion of mineral 
aoid applied with it is .increased up to a certain limit; 
thus, from baths oomposed of O'15 grm. of the dyestuff 
and 150 c.c. of water, 5 grins, of wool absorbed, without 
any addition of mineral acid. O' 1 grin., and, with additions 
of 0-056, O' 112. and 0-56 grm. of sulphuric acid. O'143, 
O'144, and O'143 grm. respectively of the dyestuff. The 
dyestuff, moreover, dyes feebly from a dilute neutral 
solution (containing one molecular proportion of the 
dyestuff and one molecular proportion of caustio sodu). 
It does not dye at all from an alkaline solution. 

p - IJydroxyazobenzene does not dye, as stated, in a 
strongly alkaline solution ; wool (7 grms.) treated with the 
dyestuff (0-6 grm.), along with a small quantity of normal 
caustic soda solution (10 c.c.), was found to be very nearly 
colourless after washing with water. The dyestuff can be 
readily extracted with alcohol Irom wool dyed with it. 
There" cannot, therefore, be any chemical combination with 
the fibre, of the nature suggested by Hinz and Schriiter. 

The following acid dyestuffs (exclusive of Alkali Blue, 
Acid Green and similar dyestuffs which are applied in 
alkaline buths and developed with acid) possess the 
property of dyeing wool from an alkaline bath :—Oranges I 
and II, Brilliant Oranges G and 11 (M.L.B.), Ponceau G G 
(M.L.B.), Naphtbvlamine Brown (B.A.S.F.), Azo-eosine 
(By.), Fast Bed A (B.A.S.F.), Cloth Reds G and B (By.), 
Acid Violet 4 BN (B.A.S.F.), Chromotrope 10 B (M.L.B.), 
Fast Acid Violet A 2 K (M.L.B.). The following dyestuffs 
when applied in alkaline baths leave the wool quite 
iincoloured:—Chromotrope 2 11 (M.L.B.), Cochineal Red 
(B.A.S.F.), Azofuchsine 6 B (By.), Cyanine B (M.L.B.), 
Cyanol extra (C.). As dyestuffs possessing analogous 
constitutions are to be found in both of these groups, it is 
evident that no explanation of their 'dissimilar behaviour 
in dyenig is to be gaiued from a consideration of their 
chemical formula:. 

p-Aminoazobcnzene and Di-m-aminoazobene. —There is 
no essential difference, such as has been asserted to exist, 
between the dyeing properties of these two bases. Their 
absorption by the fibre (wool) is aided by the addition to 
the dyebath of a small proportion of acid; it is hindered 
by the addition of a large proportion.—E. B. 

Fastness; What Treatments are to be regarded at 
satisfactory in the Examination of Dyestuffs with 

respect to - 1 H. Lange, Filth Intern. Congress of 

Applied Chemistry, Berlin. Fkrber - Zeit., 1903, 14, 
[15], 269—276. 

The fastness of a dye on a fabric should be particularly 
tested with regard to the use to which the material will 
ultimately be put. As the fastness varies to a certain 
extent according to the colour-tone, a light, a medium, and 
a dark shade ought always to be tested. 

With respect to dyed wool, the material should be tested 
as to its fastnoss to (1) rubbing; (2) rain and water; (3) 
svashing; (4) milling; (5) hot pressing; (6) add; (7) 
carbonising; (8) sulphur (sulphur dioxide); (9) ironing; 
(10) perspiration ; (11) alkali; and (12) light. The author 


describes shortly how esch of these tests Ts to Be perform**!. 

(I) The dyed fabric should ngt impart any colour to a 
white cloth when rubbed with it. (2) The dyed fabric 
should be soaked in raiu water, and dried at the ordinary 
temperature, this process beiug fejfeated several times. 
(3) The resistance of the dyestuff on the fabric should be 
tested in a solution of 5 grms. of soft soap and 3 grms, of 
sodium carbonate per litre. (4) The dyed fabric should be 
steeped for 2 to 3 hours in a lukewarm soap solution con¬ 
taining about 100 grms. of soap per litre, thon milled. (5) 
The dyed fabric is placed in boiling water and allowed to 
cool, then steamed ou a hot-press cylinder. (6 and 7), 
The dyed fhbric is placed in a solution of sulphuric acid of 
4° to O ’ B; the excess of acid is pressed out and the 
material dried at HO"—90° C. For carbonisation it is 
placed in a solution of aluminium or magnesium chloride of 
5° to 7 It., and dried at 110° C. (8) The dyed fabric is 
soaped with a solution containing 6 grms. of Marseilles soap, 
then, after drying, exposed to the vapour from burning 
sulphur. (9) The fabric shonld be ironed in the ordinary 
way, or a damp cloth should be placed over it and ironed 
until this is dry. (10) The fabric should be worn on the 
chest or in the armpits by a person for 4 to 6 days. 

(II) The fabric should be treated with a lukewarm 
solution of sodium carbonate of 2° to 3° B., and with a 
solution of 10 to 20 grms. of lime and 10 grms. of ammonia 
per litre. (12) III testing the fastness to light, it is 
advisable to expose several shades of the colour, anil to 
expose these both under glass and in the open air. The 
duration of the exposure must depend on the time of year. 
After each test the material is to be compared with a 
pattern which has not been treated. 

In the case of ootton goods, the fastness to these various 
influences shonld be tested, and also the fastness to chlorine 
and to hydrogen peroxide. The fastness to chlorine is 
tested by immersing the fabric in a solution of bleaching 
powder of O'5° B. for 2 to 3 hours, then washing in dilute 
acid and drying. 

Linen and ramie are tested in the same way as cotton. 
It is seldom necessary to test the influence of those various 
factors on jute. 

The resistance of dyed silks to those same influences can 
he determined by slight modifications of the methods 
indicated for wool.—J. McC. 

Oxalic Acid in the Chromic Acid Tndiyo - Discharge 

Process; Function of -. G. von Georgicvics. /cits. 

f. Farben- u. Textil-Chem., 1903, 2, [10], 199—202. 

A numuku of substances, both organic and inorganic, have 
the power, possessed by oxalic acid, of accelerating the 
action of chromic acid on indigo. Theso are compounds as 
dissimilar as sulphuric aud hydrochloric acids, on the one 
hand, aud alcohol and glycerin, on the other hand, thus 
showing that the property is not limited to reducing com¬ 
pounds, as Scbaposohuikoff and Miehirew (this Journal, 
1902, 1276) suppose, or to acids, as l’nid’homme (this 
Journal, 1903, 359 and 491) appears to believe. But none 
of the substances hitherto tried, approaches oxalic acid in 
intensity of action. Citric and tartaric acid, for example, 
have only about jJ,, part of the power of oxalic acid ; 
sulphuric and hydrochloric acids have still less. With 
indigotin-disulphonic acid, 1 molecular proportion of oxalic 
acid has the same action as 940 molecular proportions of 
hydrochloric acid or the equivalent quantity of sulphuric 
acid. 

Assuming that, as Prud’homme has shown is undoubtedly 
true in the case of concentrated solutions, an organic 
chromium compound of oxalic acid, having energetia 
oxidising properties is formed in the cases of solutions of 
all concentrations, it is nevertheless difficult to explain why 
acids so closely related to oxalic acid as are acetic, malonic, 
and succinic acids, do not give similar compounds. As a 
matter of fact these acids do not increase the oxidising 
action of chromic acid in the slightest degree. 

An important characteristic of oxalic acid is that it 
Influences the oxidising action in direct ratio to the amount 
of it present, the limit of its influence being reached only, 
with the saturalion of the solution. 
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The reaction between indigo, chromic acid, and oxalic 
acid, is considerably affected by the concentration of the 
solutions employed. 

I Although be considers that with strictly definite pro¬ 
portions of the reacting substances, a distribution of the 
action of the chromic acid may take place in the sense 
indicated by Jorissen and Ileicher (this Journal, 1903,623), 
the author is inclined to believe, especially in view of the 
fact that the oxidising action of chromic acid proceeds in 
the presenoe of a large excess of oxalic acid, that the action 
of the latter compound in this connection must be classed as 
a catalytic one (see also this Journal, 1893, 758).—E. 1). 

Silk i Determination of Inorejanic Weighting Agents in 
-. R.Gnehm. XXIIJ., page 90S. 

Silk; Action of Hydrofluosilicir and Hydrofluoric Acids 
on -. K. (inchm and K. Weber. XXIII., page 968. 

Indigo; Determination of - .in Substance and on the. 

Fibre. K. Mcihlau and M. K. Zimmermann. XMIII., 
page 967. 

English Patents. 

Relief or Raised Ornamentations on Fabrics; Apparatus 

for Printing and Colouring -. E. S. Holland, Stock- 

port. From J. liennett. North Adams, Mass. Eng. Pat. 
26,928, Dec. 6, 1902. 

The fabric is stretched tightly on a support, i.nd is printed 
by means of an adjustable roller fixed at such a distance 
from the support that only the raised portions of the fabric 
are touched by the roller.—T. F. B. 

Vegetable Fibres; Extracting the Inorganic and Organic 

Foreign Matter from -. (). Lugo. Eng. Pat. 17,165, 

1902. XIX , page 901. 

United States Patents. 

Artificial Silk Filaments ; Apparatus for Producing -. 

E. H. Jlyon, Waltham, Mass., and C. N. Waite, Laus- 
downe. Pa., Assignors to the General Artificial Silk Co., 
Delaware. U.S. Pat. 732,784, July 7, 1903. 

The cellulose solution is forced through a forming-nozzle 
by a fixed plunger, which works in a cylinder containing 
the solution, and which can be moved relatively to the 
plunger at a uniform speed, so that a given quantity of 
tho solution is forced through the nozzle in a given time, 
regardless of the viscosity of the solation.—T. F. 1$. 

Mercerising Apparatus. P. Jeanmaire, Mulhuusen, 
Germany. U.S. Pat. 734,333, July 21, 1903. 

A MKBCEitisiNO bath is combined, in a suitable apparatus, 
with a laterally-acting extensor-roll, or a number of 
laterally-acting extensor-rolls acting in succession inter¬ 
mittently upon the impregnated fabric, the outer ends of 
the bars of the rolls being card-clotbed, with a smooth 
intermediate portion. Each extensor-roll is arranged so as 
to receive the fabric in a wider condition than the preceding 
roll. The fabric is washed simultaneously with the stretch¬ 
ing on the last roll, by directing a washing liquid upon the 
stretched material, and is then received on a setting roll; a 


one set of the seal-columns, steam, and again through 
boiling lye, in the other set of seal-columns, or through lye, 
in one set, steam, and boiling water in the other set. To 
prolong the time of their exposure to the action of the 
steam, while they are in the chamber, the tissues are allowed 
to fall into curved, porcelain receptacles, whence, after a 
certain length of them has accumulated, they are withdrawn 
to the lye or water seals. Owing to the employment of a 
larger number ( e.g ., 8) of liquor seals, greater pressure of 
steam can be applied, with the same head of liquor in the 
seal-columns, than has hitherto been possible with the use 
of only two liquor-seals.—E. B. 

Cotton Yarns; Apparatus for Mercerising, §•<?., -. 

],. Bretoimiere. Addition, dated Dec. 31, 1902, to 
Fr. Pat. 324,076, Aug. 27, 1902. (See this Journal, 
1903, 551.) 

Modifications are claimed in the apparatus described 
( Joe. cit .). The framewoik upon which the hank-carrying 
rollers are placed is constructed of iron, instead of wood, 
and the rollers consist of iron tubes. After immersing the 
hanks in the mercerising solution and draining them for 
a while, the rollers are revolved by means of handles, 
which are affixed to their ends for the purpose, to render 
the action upon the hanks more uniform.—K. B. 

Printing Indigo [Production on the Fibre]. Soe. Cbint. 
des llsines du Rhone (formerly Gilliard, P. Moimet et 
Cartier). Addition, dated Jan. 3, 1903, to Fr. Pat. 
316,121, Nov. 22, !9ul. (See this Journal, 1902, 704). 
Besides acetic acid, other (carboxylic and sulphouic) acids 
have the property of dissolving o-nitropheny llactoketone; 
lor example, a mixture of 1 part of the ketone and 3 parts 
of sodium p toluene sulphonate dissolves in 6 paits of 
water, and is stable in the absence of light. The solution, 
suitably thickened, can be employed in tissue printing for 
the production of indigo, in the same manner as the aeetie 
acid solution. (See also Eng. Pat. 11,522 and Fr. Pat. 
325,109 of 1902; this Journal, 1903, 490 and 622.)—K. B. 

Printing Indigo [Resists] ; New Process for -. 

.1. Ribbert. Fr. Pat. 327,763, Dec. 27, 1902. 
Tissues, prepared with glucose and dried, are printed 
with resist-mixtures, similar to those employed in the 
frame-dripping style of calico printing, containing, for 
example, the sulphate, nitrate, acetate, and basic acetate 
(verdigris) of copper, china clay and gum, with or with¬ 
out lead sulphate, soluble lead salts and zinc sulphate. 
They are then over-printed (covered or padded) with a 
caustic soda-indigo mixture, such as is used in the 
Schlieper and Baum method (this Journal, 1884, 55), 
being afterwards dried, steamed tor 20—30 seconds, washed, 
soured, washed and dried. After steaming, the tissues 
may be passed in a continuous manner through an indigo 
vat, to dye them on their unprinted side any desired shade 
of blue, the printed side being simultaneously dyed, but 
remaining, with the colour previously applied, darker than 
the unprinted side. The resist is thtn removed by washing 
and souring.—E. B. 


setting-roll is also provided between the last extensor-roll 
and the preceding one.—B. N. 

French Patents. 

Textile Tissues and other Materials; Process of Render¬ 
ing —— Non-inflammable. Soe. dite Manuf. d’Jmpres- 
sioas de Malaunay. Fr. Pat. 328,368, Jan. 8,1903. 


See U.S. Pat. 723,088 and Eng. Pat. 9658 of 1902; this 
Journal, 1903, 492 and 694.—E. B. 

Bleaching Apparatus; Continuous -. M. Mnntadus 

y Rovtra. Fr. Pat. 327,981, Nov. 10, 1902. 


Wool and Half-Wool Fabrics; Process for Obtaining on 

-, Mixed or “ Vigorous” Effects. II. Giesler. Fr. 

Pat. 327,485, Dec. 18, 1902. 

Wool, or cottou and wool fabrics, are printed, on one or 
both sides, with a solution of alkali (carbonate or hydroxide) 
in the desired pattern, in small spots or lines, washed, and 
then dyed in a tepid neutral bath, without mordant. The 
design is then fixed by means of a steam or boiling water 
treatment, with or without mordant. The fabrics, after the 
alkali printing, may be dyed completely in a boiling bath, 
and then the design dyed, in another colour, in a tepid 
bath. 


Ilf bleaching apparatus of the type in which liquor-seals, 
in the spaoes between two tanks, one of which is inverted 
in the other, are employed to prevent the escape of steam 
from the chamber thus fomted, a number of additional seal- 
colnmns are provided by fixing partitions alternately to the 
top and bottom of the chamber. The tissues to be bleached 
are passed through boiling caustic soda-lye, contained in 


When the process is applied to wool fabrics containing 
vegetable matter ( e.g., mercerised cotton, ramie, &c.), the 
latter is unaffected by the dyeing. 

After the alkali printing, a resist in fatty matter may be 
applied, and the fabric dyed in a tepid bath. Resists 
composed of tin salts, zinc powder, &c., may also be used. 

—T. F. B. 
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Threads [Artificial Silk ] s Making Brilliant - . 

J. Stoerk. Fr. Pat. 327,301, Dec. 13, 1902. 

Having found that the percentage of water contained in 
nitrocelluloie has a great influence on the resulting threads, 
the inventor claims the process of dissolving, in ether- 
alcohol, nitrocellulose containing from 12—20 per cent, of 
water. This is obtained by pressing the crude (washed) | 
nitrocellulose in a hydraulic press, cutting the cakes thus 
obtained into thin sheets, and drying these to the required 
degree.—T. F. 1). 

Resists Over nr Under Azo Colours Developed on the Fibre ; 

Process for Obtaining -. 1C. Oehler, Anilin- und 

Anilin Farben Fabrik. Fr. l'at. 327,554, Dec. 20, 1902. 
Thk fabric, impregnated with an alkali salt of a phenol, 
is printed with a resist of a derivative of hydrazine or 
hydroxylamine {e.g., the ammonium salt of phenylhydraziue 
sulphonic acid), with or without colouring matter and 
mordant, and then developed iu any of the ordinary di- or 
tetrazonium solutions. 

Semi-resists are obtained on fabrics dyed with substan¬ 
tive dyestuffs, by printing with the same mixture, passing 
through the diazonium solution, and fixing. 

Fabrics, printed with substantive colours which can be 
diazotised, are treated with the same hydrazine compound, j 
und then developed in a nitrous acid bath, and finally j 
coupled with an amine or phenol.—T. F. II. 

Reproducing Designs in Colours [by means of Stencils ] s 
Process and Apparatus for . G. L. Courtot. It. 
Pat. 327,814, Dec. 30, 1902. 

Dyestuff solutions are sprayed through stencils, made by 
drawing the design to be reproduced upon a sheet of 
suitable material, cutting through, where this is practicable, 
the lines of the drawing, and bending back, in places, the 
cut edges of the material to give the spray freer access to 
the tissues, which are stretched behind the stencils during 
the operation of spraying.—K. li. 


VII.—ACIDS, ALKALIS. AND SALTS. 

Magnesium Carbonate Trihydrate ; Preparation of Crystal¬ 
line —— , from Magnesium Hydroxide. Salzbergwerk 
Neu-Stassfurt. Ger. Pat. 143,594, March 8, 1901. 
Zeits. angew. Chem., 1903,10, [30], 729. 

Magnesium hydroxide suspended in water or in aqueous 
solution of sodium chloride, is subjected to the action of 
gases containing carbon dioxide, the proportion of cai bon 
dioxide in the gases being continuously increased as the 
magnesium carbonate forms. It is claimed that by this 
process no basic or amorphous compounds are produced, 
but only the crystalline magnesium carbonate tribydrate, 
suitable for use in the manufacture of potassium carbonate 
by the magnesia process.—A. S. 

Potassium Magnesium Carbonate ; Preparation of -. 

Salzbergwerk Neu-Stassfurt. Ger. Pats. 143,408, April 5, 
1900 j 143,595, March 29, 1901 ; 143,409, April 13, 1900. 
Zeits. angew. Chem., 1903, 10, [30], 730. 

Thk preparation of potassium magnesium carbonate is the 
first step in the manufacture of potassium carbonate by the 
magnesia process (see Ger. Pat. 15,218), but the method 
for its preparation has up to the present been unsuccessful 
on the large scale. It is now found that for the utilisation 
of potassium chloride according to the equation:— 
3(MgC0 3 .3H 3 0) + 2KCI + CO, - MgCl, + 2(MgCO,. 
KH(X),.4H,0), the temperature must be kept within 
definite limits, and also the conditions must be such that 
the reverse reaction will not take place. According to the 
present patent, a solution of potassium chloride containing 
magnesium carbonate in suspension, is subjected to the 
action of caTbon dioxide, the temperature being maintained 
at 17 °—24° C. by artificial cooling, and the reverse reaction 
being prevented by passing in a current of gas containing 
carbon dioxide, so as to keep the potassium msgnesium 
carbonate suspended in the liquid. 


The preparation of potassium magnesium carbonate i» 
effected in two steps:—(l)the preparation of magnesium 
carbonate tribydrate) (2) the conversion of the latter into 
potassium magnesium carbonate. According to die present 
invention, after the maguesium hydroxide has been con¬ 
verted into magnesium carbonate, a portion of the llqnid is 
removed by decantation, siphoning or the like, then to the 
residual liquid containing the magnesium carbonate in 
suspension, potassium chloride is added, and carbon dioxide 
passeil in. In this way, it is claimed, a more completo 
utilisation of the potasstum chloride is attained. 

Preparation of Potassium Carbonate from Potassium 
Magnesium Carbonate. —III the preparation of potassium 
carbonate from potassium magnesium carbonate, it is 
desirable to separate tho magnesium in the form of 
crystalline maguesium carbonate tribydrate, which can he 
readily separated from the liquid, and can bo used over 
again for the preparation of potassium magnesium car¬ 
bonate. The method consists in decomposing the potassium 
magnesium carbonate by means of water, under such con¬ 
ditions that the temperature does not rise abovo 80° 0., 
ami then rapidly separating the magnesium osrbonate 
trihydrate from the potassium carbonate solution, thereby 
avoiding the formation of the amorphous magnesium 
carbonate dihydrate.—A. S. 

Caustic Soda; Influence of Impurities on the Yield 

of -, by the Amalgam Process. J. W. Walker and 

0. S. I’atcrsoD. Trans. Aincr. Electro-Chemical Soo., 
1903, 3, 185-194. 

Tub apparatus used consisted of a glass cell, closed at it*. 
lower end by a rubber cork, through which passed two 
platinum wires, ono ending immediately above tho stopper 
und covered with a layer of mercury, which served as 
cathode ; aud the other prolonged upwards and encased in 
a glass tubo, ending in a platinum anode. The upper end 
of the glass cell carried a capillary tube, through which the 
gases evolved during an experiment were driven over into 
a gas pipette, by raising a reservoir attached to the appa¬ 
ratus by a side tube. The cell was fitted with 200 e.c. of 
the salt solution, aud a current of 0 • 5 ampere passed for 
15 minutes, the cell being covered with a dark cloth to 
prevent reunion of the hydrogen and chlorine. The gases 
were transferred to the gas pipette, tho chlorine removed by 
a 25 per cent, caustic soda solution, the oxygen by means 
of alkaline pyrogallol, and the residual hydrogen measured* 
this representing the loss of caustic soda during an experi¬ 
ment. The current density worked out to 15 amp&res per 
square decimetre. 

With purest salt, aud with ordinary commercial table salt, 
the loss was only 1 ’6 per cent. 

The addition of small quantities of potassium chloride, 
calcium chloride, maguesium sulphate, or of ferrous chloride, 
caused the losses to vary between 0-0 and 2-5 per cent. 
When nickel sulphate or cobalt nitrate were added in smalt 
quantities (about 1:10,000), the losses lay between 1'5 ana 
35'8 per cent. 

If, however, a small quantity of iron salt be added to a 
solution containing traces of calcium aud magnesium, the 
losses are great, between 10-4 and 50-7 per cent. During 
these experiments, hydrogen was evolved intermittently 
from the mercury cathode, and this became covered with a 
solid deposit. Iron salts produce a similar effect when 
calcium or magnesium only are present, but the loss is only 
about l/10tii of that occurring when both calcium and 
magnesium are present. 

Wicket gave similar results. Both in the case of iron 
and of nickel, several experiments arranged under precisely 
similar conditions gave divergent tesults, for which n« 
explanation could be found. 

The amalgam formed when chemically pure salt was used, 
showed no immediate sigus of decomposition on switching 
off the current | when iron or nickel was present, decompo¬ 
sition commenced immediately, and was very rapid in the 
case of nickel. These results are of interest in connection 
with a recently proposed process (this Journal, 1902, 125) 
for the rapid extraction of sodium from amalgam. If iron 
or nickel be used in this process to hasten the decomposi¬ 
tion of the amalgam, it will certainly be efficient. 
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It is concluded that the apparatus used for the amalgam 
process must be kept scrupulously free from iron salts. 

—L. F. G. 

Hydrated Salts / Peculiar Property of Certain -. 

A. de Schtilton. Bull. Hoc. Chim. 1003, 29, [14], 724— 
726. 

In the case of most salts which form several hydrates, 
gradual rise of temperature yields in turn, from the hydrate 
containing most water, those containing successively less 
and less. The author draws attention to some exceptions 
to this rule. 1. Gay Lue8ite,CaC0 3 .Na : ,CO :i .5HjO,lo8esall 
its water at 100° C., while pirssonitc, CaC0 3 . Na,C0 3 2H s O, 
does not lose any water below 130’ C. 2. Magnesium 
phosphate, Mg 3 (PO.,),,.22IT/>, loses IttHoO very rapidly at 
100° C., and suffers further loss if the heating at that tem¬ 
perature he prolonged ; while artificial bobierrite, Mg 3 ( PO,) 2 . 
8HjO, undergoes no change at 100° C. 3. Crystallised mag¬ 
nesium arsenate, Mg s (AsO,.2211./). loses 17II/) at 100° ( 
while artificial hoeruesite, Mg 3 (As<),) 2 .8lI s O, is unchanged. 

—J.T.l). 

English Patents. 

Sulphuric Acid ; Apparatus for Concentrating -. 

II. Ellison, Clockheaton, Yorks. Eng. Pat. 17,760, 
Aug. 18, 1902. 

The apparatus consists of a closed cast-iron boiling pan, 
within which is a pipe, of acid-resisting material, of rather 
less diameter than the pan and having its bottom edge 
serrated. The pan, filled up to an outlet pipe near the top 
with concentrated acid, is heated from below. Dilute acid 
is led into the inner conduit or pipe, and is there eoncen- j 
trated by the heat from the surrounding strong boiling 
acid. The steam escapes through an exit pipe in the cover. 
As the acid in the conduit becomes concentrated, it flows 
through the serrations to replace the concentrated acid in 
the boiler, as that acid flows through the exit pipe in the 
side. A leading object of the invention is to secure that 
■only concentrated acid shall come into contact with the 
cast-iron boiler.—E. S. 

Contact Substances employed in the Manufacture of Sul¬ 
phuric Anhydride and Sulphuric Acid ; Means for 

Effecting the Revivification of -. J. Y. Johnson, 

London. From the Badische Amlin und Soda Fabrik, 
Ludwigshafen a/R. Eng Pat. 20,915, Sept. 25, 1902. 

See Fr. Pat. 324,751, 1902 ; this Journal, 1903, 628, 

—T. F. B. 

Chrome Ironstone; Treatment or Extraversion of -, 

for the Separation of the Iron and the Ohlainment of 
Chromium Compounds. J. Y. Johnson, London. From 
the Chemisehe Fabrik Griesbeim-Elcktron, of Frankfort- 
on-Maine, Germany. Eug. Pat. 5902, March 13, 1903. 

Chrome ironstone is heated with about twice as much 
sulphuric acid as is necessary to combine with the bases, and 
sufficient of an oxidising agent, such as chromie acid, lead 
dioxide, manganese dioxide, or a permanganate, is added, 
to convert the iron present from the ferrous to the ferric 
state. At about 150° C. the iron is precipitated as difficult¬ 
ly soluble ferric sulphate, from which the solution of 
chromium-sulphuric acid can be readily separated. A 
smaller proportion of oxidising agent may he used, pro¬ 
vided such agent is constantly regenerated by electrolytic 
oxidation. Compare Eng. Pat. 12,250, 1901 1 this Journal, 
1902, 548.—E. S. 

Hydrosulphites of Metals ; Processes for Producing -. 

*L. Descamps, Lille, France. Eng. Pat. 6933, March 25, 
1903. 

A reducing powder, such as powdered zinc, iron, tin or 
the like, is rapidly added to an aqueons, alcoholic, or 
glycerin solution of sulphurous acid, the metal being of such 
purity and in suoh proportion as to effect a speedy, complete 
and simultaneous reductionpf the whole solution. Various 
applications of the hydnmilphites thus produced are also 
claimed. Compare Eng. Pat. 8304, April 9, 1902 ; this 
Journal, 1932, 1583; and Fr. Pat. 320,227, April 5, 1902; 
this Journal, 1908, 94.—E. S. 


United States Patents. 

Magnesium and Calcium Carbonates ; Process of Produc¬ 
ing - [ from Dolomite ]. F. S. Young, Norristown, 

Pa. U.S. Pat, 734,030, July 21, 1908. 

Calcined dolomite is mixed with water, and the solution 
of calcium hydroxide is separated from the deposited 
magnesia, and is carbonated to obtain calcium carbonate. 
Part of the magnesia, made into a milk with water, is 
, caused to drop through an atmosphere of caibon dioxide 
in a percolating tower. The solution of magnesium bicar¬ 
bonate thus produced is treated with the remainder of the 
magnesia to obtain magnesium carbonate. See Eng. Pat. 
25,776, Dec. 17, 1901 ; this Journal, 1902, 872.—E. S. 

Sulphur-Hurner. II. Blumenberg, jun,, Daggett, Cal. 
U.S. Put. 734,397, July 21, 1903. 

A long, horizoutally-arranged burner chamber has a main 
air-supply pipe and discharge opening; and an independent 
air-supply pipe outside the chamber has branches, at 
intervals, projecting therein to near the bottom, there being 
means for supplying both pipes with air under pressure. A 
door for admitting the charge of snlphur is furnished with 
a counterweight and with means for clamping.—E. S. 

Alkaline-Earth Dioxides; Process of Making Hydrates 

of -. G. F. Jaubert, Paris. U.S. Pat. 731,713, 

July 28, 1903. 

Skk Eng. Pat. 2504 of 1901 ; this Journal, 1901, 474. 

—T. E. B. 

French Patents'. 

Furnace for Roasting Pyrites or other Substances. 
F. lienker and E. Hartmann. Er. Pat. 327,832, Deo. 30, 
1902. 

The furnace is a long, rotating metallic cylinder, brick- 
lined within, slightly inclined to the horizontal, and 
characterised by the absence of any internal mechanism 
| for moving or mixing the charge. At its upper end the 
j cylinder is connected by a special joint to a fixed combina- 
| tion of dust chambers, through which the gases pass on 
[ their way to a Glover’s tower or the like. The lower end 
j of tlie cylinder is provided with a register for regulating the 
admission of air; aud near the end is a discharge valve 
‘ operating automatically at each revolution to discharge a 
portion of the spent ore. The charging of material or ore 
into the cylinder is also automatically effected at each 
; revolution from a hopper fixed immediately above the upper 
| part of the cylinder. The mechanism used iu charging 
aud in discharging is claimed.—E. 8. 

Hydrogen; Preparation of -, by means of Calcium 

Derivatives. G. E. Jaubert. Fr. Pat. 327,878, Dec. 31, 

1902. 

The hydrogen evolved in Buch industrial processes as the 
| production of electrolytic soda, is collected, deprived of 
any oxygon present (as by passage over red-hot copper), 
is completely dried, and directed into an iron tube charged 
with calcium in small pieces, and heated for some hours to 
redness by an electric resistance coil, for instance. The 
dark grey calcium hydride thus obtained is preserved in 
closed vessels. When the hydride is brought into contact 
with cold water, there is a violent evolution of hydrogen. 

—E. S. 

Oxygen; Process for the Separation of -, from the 

Nitrogen of Liquid Air. Societe pour i'Exploitation 
des Precedes Georges Claude. Fr. Pat. 328,245, Jan. 3, 

1903. 

In apparatus for the separation of oxygen from nitrogen 
by the method of evaporating liquid air with simultaneous 
jiquefaction of gaseous air at a higher pressure, the present 
invention combines the methodical circulation of the 
gaseous air, in inverse sense, with the liquid air, with partial 
liquefaction of the former, and with backward return of 
the liquid formed, under which conditions the residual gas 
becomes continually poorer in oxygen. Other claims relate 
to supplementary processes, and io obtaining in liquid air 
of homogeneous composition, a systematic variation of 
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temperature, with methodical condensation, with the appli¬ 
cation of a tall column conveying liquid air into chambers 
wherein it is sprayed, in which column the boiling point of 
the liquid air increases from the surface down to the bottom, 
by increase of pressure. Compare Eng. Pat. 12,905, 1 '.mo ; 
this Journal, 1901.-1018 i Addit. to Fr. Pat. 296,211, 1900 ; 
Fr. Pat. 324,097,1902: Fr. Pat. 324,460, 1902 : and Addit. 
to Fr. Pat. 324,460, 1902 j this Journal, 1903, 298, 483, 
554, and 796.—E. S. 

Ammonia j Process for the Synthetic Production of -. 

II. C. Woltcreck, Great Britain. Pr. Pat. 328,415, 
Jan. 10, 1903. 

See Eng. Pat. 2461, 1902 | this Journal, 1903, 695. 

—T. F. B. 


Some recent tests with Portland cement from blast¬ 
furnace slag, made in the municipal laboratory at Vienna, 
showed that mortar composed of 3 parts of sana with 1 part 
of this cement gave the following results :— 

1. After Seven Days' Hardening. —Tensile strength, 
383 pounds per square inch; strength of compression, 
3,880 pounds per square inch. 

2. After Twenty - eight Days’ Hardening. — Tensile 
strength, 551 pounds per square inch; strength of com¬ 
pression, 5,111 pounds per square inch. 

English Patents. 

Fire-Proof Material) An Improved ——. It. Heinrich 

and T. Haurdt, both of Geisweid, Germany. Eng. Pat. 

16,100, duly 19, 1902. 


Till.—GLASS, POTTEEY. ENAMELS. 

United States Patent. 


The material is composed of 75 per cent, of usbestos, 
20 per cent, of blast-furnace dust, 0 per cent, of Portland 
cement, and sufficient water to form a pulp which can be 
moulded and dried by heat or in the open air.—A. G. I,. 


Plate Glass; [Electrical] Manufacture of ——. K. M. 
Gow, Pittsburg, Pa,, Assignor to St. Louis Plate Glass 
Co., Valleypark, Mo. U.S. Pat. 734,125, July 21, 1903. 

Duhing the rolling of the glass into plates or sheets, a 
current of electricity is passed through the successive 
portions of the glass. The current may pass between the 
forming surfaces, and may be an alternutiug current of low 
voltage and high amperage.—A. G. I,. 

Fkencii Patents. 


Kilns; Conltnnons - ,for Burning Bricks and other 

Clog Goods, also for Limes and Cements. 11. A. Vaughan, 
Belfast. Eng. Pat. 12,256, May 29, 1903. 

This patent is an improvement of the inventor's Eng. Pat. 
19,108 of 1899 (this Journal, 1900, 50). Transverse flues 
are constructed in the kilns above the chamber arches. 
These flues lead directly to the main flue for the purpose 
of extracting steam from the tops of the chambers. In 
the floor of the chandlers, combined hot air flues und 


Glass ■, Manufacture of -, hy the Electric Arc. 

B. Becker. Er. Pat. 327,901, Dec. 31, 1902. 


grates are placed which distribute hot air and waste heat 
from the burnt chambers.—A. (1. L. 


.See Eng. Pat. 28,955, 1902 ; this Journal, 1903, 420. 

—T. F. B. 

Glass; Process and Apparatus for Making -. N. 

Harrison, J. Wharton, ami S. U. VVightiuan, U.S.A. 
Er. Pat. 328,290, Jan. 6, 1903. 

See Eng. Pat. 354, 1903 j this Journal, 1903, 796. 

- T. F. B. 


IX.—BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

Portland Cement from Slag. U.S. Oous. Reps., No. 1700, 
July 18, 1903. 

Pobtlano cement has been made from blast-furnace slag 
for several years in cement works in Germany, Luxemburg, 
and Belgium, ami has yielded satisfactory results, especially 
in regard to quality. Negotiations are being carried on with 
some blast furnace works with a view to the introduction of 
the slug-cement industry into England, Austria, aud France. 
In some respects a blast works has a considerable advantage 
over other Portland cement factories, because the motive 
power for the cement works can be supplied by a blast¬ 
furnace gas motor with electric transmission, the rubble or 
waste coke from the blast furnaces can be utilised in the 
cement kiln, and the principal raw materials—namely, the 
granulated slag and the limestone—are close at "hand. 
Besides, there are other minor advantages. 

Portland slag cement has also some advantages over 
natural Portland cement; for, while the yield from the raw 
materials when the former is used is about 80 per cent., the 
yield when the ordinary raw materials are used is seldom 
more than 60 per cent. As the cost of production per ton 
,of raw materials is nearly equal in both cases, a saving of 
about 20 per cent, in fuel, labour, &c., is effected in the 
case of slag cement. Besides this, Portland slag oement is 
more trustworthy and more regular, and its manufacture 
can be more easily controlled than that of the so-called 
natural Portland cement, because the principal raw material 
—namely, the blast-furnace slag—is, as a rule, a regular 
product whose chemical composition is easily controlled; 
consequently, any alterations which are liable to take place 
are known beforehand, and precautions can accordingly be 
taken in time. This is not the case when the natural raw 
materials are used. 


Cement; Apparatus for the Manufacture of -. 

It. C. Carpenter, Ithaca, Now York. Eng. Pat. 4821, 
March 2, 1903. 

Two rotary kilns, mounted at a slight incline, include 
between them at the upper, feeding end, an auxiliary 
furnace, an upright tubular boiler with widely - spaced 
j vertical water-tubes, an adjacent by-pass, a set of “econo¬ 
miser” tubes to receive the gases traversing the boiler, a 
fan to regulate the movement of the kiln gases, aud other 
accessory parts. Burner tubes enter the lower, deliverv 
ends of the kilns, which are heated by jots of powderea 
fuel, oil, or gas. The two kilns deliver their charges into 
a single chamber, whence the clinker is taken by an 
enclosed elevator to the top oi a cooling tower provided 
with oppositely inclined deflecting plates, to fall into it 
clinker-cooling chamber. Air is forced by a fan or the 
like, through this chamber, the tower, the casing to the 
elevator, and so into the kilns, which it teaches in a heated 
state to support combustion of the fuel. The gases of 
combustion then pass on to heat the boilers, &c.—K. S. 

Walls or Ceilings; Methods of Covering -, and Com¬ 

positions therefor. F. R. A. Sundell, Stockholm, Sweden. 
Eng. Pat. 7976, April 6, 1903. 

The composition, or surface mass, which is to form the 
surface layer of the covering, is obtained hy mixing 
10 parts by volume, of marble cement (Keene’s cemeut) 
with 1 to 12 parts of alum, and stirring the mixture into 
water containing j to 3 kilos, of glue per 100 litres, after 
which the mass is strained. The addition of 100 to 500 grins, 
of sugar per litre of glue solution causes the mass to present 
a polished appearance as soon as it has set. Plaster of Paris 
may be substituted for Keene’s cemeut, but the composition 
obtained is inferior. 

The surface muss is poured on to the surfaco of a 
horizontal glass plate so as to form a layer of 2 to 4 mm.’ 
thickness, and is then hardened somewhat, either by 
allowing some of the water to evaporate or, better, by 
sprinkling plaster of Paris or cement powder on its surface. 
The glass plate is then placed at a distance of about 1 cm. 
from the wall it is intended to cover, suitable supports are 
placed around its edges, and a binding mass is poured into 
the space between the plate and the wall, which, in settiug, 
binds the surface mass to the wall. 

To cover ceilings, the binding mass is placed on the 
surface mass, after this has solidified to some extent, 
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while the glass plate i* is it* first position, and the whole 
is then applied to the ceiling, against which the glass plate 
is supported until the binding miss has set.—A. 6. I,. 

Competition [Plaster] from Calcined Gypsum; Manufac¬ 
ture of a -. L. Mack, Stuttgart, Germany. Eng. 

Pat. 12,584, June 3, 1903. 

Gypsdm is heated together with sulphur, resin, tallow, 
wax, fat, oil, or other easily fusible or liquid substances. 
Thus the gypsum may bo mixed with 2 per cent, of 
colophony and heated at a temperature not exceeding 
150° C. If the gypsum contains calcium carbonate, a 
email quantity of alum or aluminium sulphate is added to 
it, the product then being of a very light porous nature. 
A very active disinfectant (plant parasites, &c.) is said to be 
obtained by heating gypsum ana sulphur with colophony, 
tallow, wax, fat, or oil_A. G. L. 

United States Patents. 

Refractory Linings ; 1’rocets of Making Bricks nr Bodies 
fen -, or Other Utet. K. W. Engrls, Dttsseldorf, Ger¬ 

many. il.S. Pat. 734,457, July 21, 1903. 

Cauboruniuim is mixed with a binding agent, and the 
mixture applied in a wet state to the surface of a less 
refractory brick or lining-body, after which tho moisture is 
evaporated so as to cause the coating to adhere to the 
surface. The whole may then be subjected to the action of 
heat, whereby the carborundum is intimately incorporated 
with the substance of the brick.—A. G. I,. 


Refractory Linings; Process of Making Bricks or Bodies 
for . or Other Uses and the Product thereof. K. W. 
Engels, DQsseldorf, Germany. U.S. Pat. 734,458, July 21, 
1903. 

Carboiidndum is applied to the surface of the unburnt 
brick, while iu a plastic state, and forced into the surface 
by pressure, after which the brick is burnt at a temperature 
below that of the electric arc.—A. G. I,. 

French Patents. 

Artificial Stone; Manufacture of -. L. Lcfranc 

(France). Fr. l’at. 338,262, Jail. 5, 1903. 

Chalk, marble,gypsum, siliceous sand, clay, &c.,are mixed 
with calcium fluoride (fluorspar) in molecular proportions, 
e.g., 37 parts of fluorspar to 63 parts of calcium sulphate. 
The mixture is then heated to fusion, which takes place 
below 1100° C., and stirred, if necessary, till homogeneous. 
It is then introduced into moulds of suitable form and 
allowed to cool slowly. The product is called “gypsite.” 
By adding 25 per cent, of silica, clay, or a mixture of both 
to the above ingredients, a product called “florito” is 
obtained which resists the action of heat and moisture 
better.—A. G. L. 


Bricks or Artificial Static; Methods and Apparatus for 

Making -. The Hydraulic Brick and Stove Co., Ltd., 

England. Fr. Pat. 328,412, Jan. 10, 1903. 


See Eng. Pat. 20,534 of Sept. 20, 1902, by J. S. ltigby • 
this Journal, 1903, 867_A. G. L. 


Cements; Manufacture of Oxychloride - , and Method 

of using tame. A. Verdict, France. Fr. Pat. 828,317 
Jan. 9, 1903. 

The materials to be agglomerated, such as powdered 
marble, sand, asbestos, sawdust, &o., are first mixed, 
reduced to powder, if necessary, and then impregnated with 
a solution of magnesium chloride of 32° B., from which 
the impurities have been previously precipitated by adding 
to one litre 5 to 15 grins, of magnesium or aluminium 
fiuosilicate, or of magnesium carbonate. The powdered 
mixture may be heated to C0° to 100° C. before the 
magnesium chloride is added.—A. G. L, 

Roasting and Calcining Raw Materials from which Cement, 

Minerals, $c., are madt; Procesl of -, and Furnace 

weed in the Process. M. Williams, Great Britain. Fr. 
Pat. 828,335, Jan. 7, 1*08. 

See Eng. Pat. 10,858, ifo2 , this Journal, 1908, 829. 

— T. V. B. 


X.—METALLURGY. 

Chlorine Smelting, with the Aid of Electrolysis. J. Swin¬ 
burne. Electrician, 1903, 51, [1812], 495—496, ri 814 l. 

583-584. -L J, 

The author gives a description of the Swinburne and 
Ashcroft process for the chlorine smelting of sulphide 
ores. (See Eng. Pats. 17,611 and 17,612 of 1900, 14,278 
of 1899, and 6,857 of 1901, and U.S. Pats. 69I,822 and 
695,126 ; this Journal, 1901, 907 ; 1902, 349, 411, 351, and 
482 ; also this Journal, 1901, 1,216). 

Cost of Process .—The following rough estimate is given 
for the treatment of 100,000 tons of bluestone ore per 
annum, with steam generating plant for the purpose. The 
ore as delivered would contain 22 per cent, of zinc, 18 per 
cent, of lead, 4 per cent, of iron, 3 per cent, of manganese, 
35 per cent, of gangue, 18 per cent, of sulphur, with 15 oz! 
of silver per tou. The capital required would be about 
550,000/., including the generating plant, with no 
debentures, but excluding payment for patent rights. The 
costs of working would be 100,000 tons of ore delivered 
at 21. 10s. per ton, 250,000/. ; 100,000 tons of ore carried 
through process, excluding cost of energy, 150,000/. • 
electrical energy, 94,200/.; allowance for loss of metals 
and chlorine, 15,000/.; cost of realising products, 16,000/. ; 
total, 525,200/. The value of the products, reckoning 
zinc at 20/. per ton, lead at 12/. per ton, silver at 2s. per oz" 
two-thirds of the sulphur at 31. per ton, iron oxide at 21. 
per ton and manganese oxide at 5/. 5s, per ton, would be 
866,100/., or a profit of 341,200/. If the energy were 
bought at 0 4 d. per kilowatt-hour from a power-supply 
station, tho cost would be increased by 55,800/., but the 
capital would be reduced to about 275,000/. The 
subjoined rules will give the approximate cost for any 
given ore. 

Rule for Capital .—For each ton of ore to be treated 
per anuum, allow 0-1/. per unit of zinc, 0'05/. per unit 
of copper and 0• 03/. per unit of lead, and for other metals 
which are extracted in the metallic state in proportion 
inversely ns their equivalents. These figures will give a 
rough estimate of the capital required for process plant and 
working capital. If steam or gas generating plant is to be 
put down, the capital must be doubled. 

Rule for Working Costs .—For each ton of ore treated, 
allow cost of ore delivered, phis 1/. los. per ton for 
treatment, including everything but cost of electrical 
energy, and allow 5 per cent, extra on cost of ore to cover 
all waste. The coat of electrical energy depends on the 
metul content of the ore, and ou the cost of generation. 
Steam may be taken at 0-25r/., gas at 0-125</., and water 
at O’ld. per kilowutt-hour. 


Cost per Unit of Metal 
recovered, us below. 


Steam Power. 


Gas Power. 


Water Power. 


Antimony (if as metal) 

Copper . 

Iron (as oxide).! 

Mampuie.se (as oxide) . 
Lead (desilverized) ... 

Nickel. 

Silver and gold ...!!!! 

Tin . 

Zinc.' 


£ Pence 
0*042 10*0 
0*0175 4‘2 


0*0107 2*6 
0*038 0*0 

Inappreciable 
0 038 9 0 

0*0342 8*2 


£ 

Ponce 


Pence 

0*021 

50 

0*013 

4*0 , 

0*009 

2*1 

0-007 

1-7 

0-0054 

‘ 1*3 

0 0043 

’ 1*0 

0*019 

4*5 

0*015 

3*6 

0*019’ 

’ 4*5 

O'Olfi* 

3*0 

0-017 

4*2 

0*0130 

S3 


xiac vtuuc oi me 


- — piuuucis may ne estimated by adding 

together the values of all the metals in full, the waste or 
loss being amply covered by the 5 per cent, extra allowed 
on the cost of the ore. The iron and manganese should, 
however, not be reckoned, as they are recovered as oxides, 
tor which the market is uncertain. Two-thirds of the 
snlphur of the ore may be allowed for at market price. 

-A. S. 


Antimony, Volumetric Determination of _, in 

XXm'T. H- Nissen *on and P. Siedler. 

AAIIL, page 967. 
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Calcium Carbide; Reduction by Meant of - . F. von 

Kttgelgen. Chem.-Zeit, 1908, 27» C*°3* *43—744 
Neumann’s contention (see this Journal, 1901, 46) that 
carbon monoxide is the gaseous product of the reduction of 
metallic oxides, with or without chlorides, by means of 
calcium carbide, was called in question by von Kdgelgen 
(see this Journal, 1901, 582), and again affirmed by 
Neumann (see this Journal, 1902, 1302). The author 
has now continued his experiments, using a hard glass tube 
to contain the mixture, and conducting them in an atmos¬ 
phere of nitrogen It was found that although carbon 
monoxide was commonly present, it wns in relatively small 
proportion, say 5—15 per cent, of the gases produced, 
against 95—85 per cent, of carbon dioxide. Moreover, 
when the mixture wns made to correspond to Neumann’s 
equation 

(M"C1 3 + 2M"<> + Cat= CaCL -f 3M" + 2CO) 
carbon was left, and only about half the quantity of gaseous 
product was formed, that resulted when the mixture was 
M"Cl a + 4M"0 + CaCj. The equation in the former 
case was, therefore— 

M"Cl a + 2M"0 + CaC, = CaClj + 3M" + C<> 3 + O. 
When the temperature of the change was relatively low, as 
when sand was added to the mixture, or when an easily 
reducible oxide was used, the proportion of carbonic oxide 
in the gases was much less. Au exception to this was 
found in the case of stannic oxide, but this is explained by 
the tin oxide being less readily reduced by carbon than are 
the other oxides. Neumann has called iu question von 
Kiigelgen’s statement as to the value of these reactions in 
the alloying industry. But it is now shown that brass may¬ 
be economically made from copper oxide and zinc chloride 
with calcium carbide, if the mixture be fired at one point iu 
the cold, and the reaction be allowed to proceed throughout 
the mass without the aid of external heating. The crucible 
containing the resulting mixture of reduced material is then 
placed in a pot-furnace, and heated to a sufficiently high 
temperature to rnn the charge together. In this way there 
is relatively little loss of zinc chloride, and practically no 
loss of zinc in melting. The materials for the charge are 
cheap, and the calcium chloride slag produced in the 
reaction is not without value.—W. G. M. 

English Patents. 

Zinc Blende; Separation of - ,from Ores with which it 

is associated. A. F. Kpooner, London. From Magnetic 
Ore Separating Company Proprietary, Limited, Melbourne, 
Australia. Eng. Pat. 12,644, June 4, 1903. 

The powdered pud wet ore is treated with chlorine, gaseous 
or otherwise, in order to attack the surface of the zinc 
blende, that it may bo thereby rendered more readily 
separable from the gangue. The treated ore is passed on 
to a vanning or percussive table, or other suitable ore- 
separating device, to effect the required sorting. Compare 
Eng. Pat. 18,102, Sept. 10, 1901; this Journal, 1902, 54. 

—E. S. 

Tin and Zinc; Recovery of -, from Tinned and 

■ Galvanised Scrap Metal. L. Wirtz, London. Eng. 
Pat. 20,496, Sept. 19, 1902. 

Tin scrap is immersed in a solution of hydrochloric acid, 
and the solution of tin and iron chlorides thus produced is 
treated with zinc scrap, whereby tin is deposited as a non- 
adhesive precipitate. The resulting zinc chloride solution 
may be treated by ordinary means.—E. S. 

Copper; Recovering -, from Residual Products con¬ 

taining the same. II. Mennicke, Hattersheim, Hftchst- 
am-Main, Germany. Eng. Pat. 17,617, Aug. 11, 1902. 
The cupreons residues are heated with sodium bisulphate 
to near 400° C.; or with a mixture of sodium bisulphate 
and concentrated sulphuric acid to 100°—110° C., with 
stirring. The melt, when cool, is lixiviated, and copper is 
recovered from the solution by electrolysis or otherwise, 
the mother liquor being further treated for the recovery of 
zinc. Compare Eng. Pat. 17,616, of the same date; this 
Journal, 1903, 913.—E. 8. 
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United States Patent*. 

Metals; Furnace for Melting -. J. J. Anderson, 

South Haven, Mich. Assignor to Oil Burner Furnace 
Co., Wisconsin. U.S. Pat. 733,931, July 21, 1903. 

A tilting furnace is arranged with a pouring shelf or 
“ ladle-supporting shelf,” so attached to one side that the 
shelf is always horizontal, without reference to the angle 
through which the furuacc is tipped. The furnace is closed 
at the top and bottom, and has laterally projecting 
trunnions at the sides. There are also burners projecting 
into the furnace above the surface of the incited metul, 
and supplied by means of air and luel pipes.—W. G. M. 

Gold from Sea-Water ; Process of Obtaining -. J. F. 

lluke, Loudon. U.S. Pat. 734,683, July 28, 1903, 

See Kng. Pat. 12,610 of 1899 ; this Journal, 1900, 541. 

—T. F. B. 

Ingot or Casting ; Metallic -. G. Thomson. Elizabeth, 

N.J. ‘ U.S. Pat. 734,286, July 21, 1903. 

Tub body of the easting is of steel, the lower face being 
of a nickel-copper alloy of higher specific gravity, merging 
gradually into the homogeneous steel body.—W. G. M. 

Metal Castings; Process of Manufacturing Homo¬ 
geneous -. 11. Goldschmidt and W. Mathesius, 

Ksscn-on-the Ruhr, Germany. U.S. Pat. 733,957, 
July 21, 1903. 

A mixture of an oxygen compound of a metal, and a 
metal (e.</., aluminium) capable of reacting with it, is 
plunged and retained beneath the surface of the molten 
metal prior to easting the latter.—W. G. M. 

French Patents. 

Iron Castings ; Manufacture of -, having a Resistance 

of from 20 to 30 kilos, per sg. mm. A, Zeuzes, Germany. 
Fr. Pat. 328,381, Jan. 13, 1903. 

Iron is subjected to oxidation in a converting furnace up 
to a eeitain point, to reduce the proportiou of carbon, silicon, 
and manganese present, and produce a white metal; a stated 
proportion of ferro-silicon is added to obtain a cast-iron 
having great resistance.—K. S. 

Vanadferous Ores and Products; Process of Treating 

-. H. L. Hcrrenschmiift. Fr. Put. 328,421, Jan. 10, 

1903. 

Leak vanadate is decomposed by fusion with an alkali 
carbonate, sulphide or sulphate, and carbon. Sodium 
vanadate is washed out of the product, and may bo used to 
obtaiu an alloy of vanadium with irou, aluminium, copper, 
or other metals. For instance, to obtain ferro-vanadiutn, 
the sodium vanadate solution is precipitated by ferrous 
sulphate, and the precipitate is heated in the electric 
furnace, or by aluminium combustion, to form the alloy. 
Or sodium vanadate solutiou may be decomposed by a 
metal sulphate or chloride, with or without the addition of 
sodium carbonate to the solution concentrated to a syrupy 
Consistence, and the product reduced. Vunadiferous ores, 
such as “gres du Colorado,” may be attacked by sulphuric 
arid, und the solution, containing vanadium and iron 
sulphate, may be treated as above, or in certain other 
described ways.—E. S. 

Mattes and Crude Metals ; Process and Apparatus for 

the Industrial Treatment of -, in Reverberatory 

Furnaces. Second Addition, dated Jnn. 3, 1903, to 
Fr. Pat. 321,392 of May 24, 1902; see this Journal, 
1903. 215. 

A solid oxidiser formed by the oxide of the metal to be 
treated, in powder or iu grains, is injected on to the hearth 
of the furnace by the jets from the tuyeres, together with 
the flux employed (as silica, chalk, &c.) and with steam 
and air, whereby an energetic oxidation is promoted in the 
bath. Divided hoppers, for the delivery of the oxides and 
of the fluxes simultaneously into the tuyhres are provided, 
with other special apparatus for preparing the oxides used. 
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&c. For the First Addition to the patent, see thi* Journal, 
1908, 499 1 and compare Eng. Pat. 10,101, May 15, 1901: 
this Journal, 1909, 863.— E. S. 

Antimony Ores; Process of Treating -. F. E. Oha- 

tillon. First .Addition, dated Jan. 0, 1903, to Fr. Pat. 
817,604 of Jan. 7, 1902. See this Journal, 1902, 1399. 

Tim preaent improvements relate to the conduct of the 
process when the ores are in powder, or abound in easily 
fusible sulphides. A slightly inclined hearth is joined to 
the cupola furnace, having many charging openings in its 
arch, and working doors for introduction of iron tools for 
pushing the charge into the body of the furnace. The 
dampers to the ash-pit may be completely closed to ensure 
a reducing atmosphere when required. The metallic dust 
resulting from the preliminary processes is mingled with 
sawdust or carbon powder, and charged into the reducing 
furnace through upper openings. Such a mixture may be 
injected continuously in a direction opposite to the move-- 
ment of the gases. The cupola is divided by vertical 
partitions into a number of compartments, and the air- 
passages are arranged in a special manner. The gases 
leaving the auxiliary reducing furnace r.re led through the 
tubes of a steam-boiler for utilisation of their heat, and 
pass thence into a large condensing chamber, provided in 
its upper part with arrangements for drying the metallic 
powders condensed in water from the furnace vapours. 

—E. S. 

Alloys of Iron or Steel with other Metals. J. W. (Hlenhall, 
England. Fr. Fat. 328,206, Jan. 5, 1903. 

See Eng. Fat. 53, 1903 ; this Journal, 1903, 368. 

—T. F. B. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Electrical Endosmose ; Notes on — —. W. ]). Bancroft. 

Trans. Atner. Electrochem. Soc., 1903,3, 361—263. 
With a 10 per cent, copper sulphate solution and an 
ordinary porous cup, one can easily get a flow of 20 e.e. of 
the solution per ampere-hour. The endosmose of a salt 
solution, containing 200 gnus, per litre, through an ordinary 
porous eup is small, not over 2 to 3 cc. per ampere-hour. 
In spite of this, a porous cup containing this salt solution 
cannot he placed in a beaker containing caustic soda and 
electrolysed without due precautions, chloride always being 
found in the cathode chamber. By placing a platinum 
spiral in the bottom of the porous eup, and dipping it just 
below the surface of the solution, and placing the cathode 
directly beueatb, no chloride could be found in the cathode 
chamber after a run of two ampere-hours. On dipping the 
porous pot further into the solution, chloride is found in the 
cathode chamber.—L. F. G. 

Nitric Acid; Formation of -, by Electric Energy. 

C. W. Voluoy. Trans. Amer. Electrochem. Soc., 1903, 3, 
285—289. 

A ouurekt of 8 amperes at 8 volts was sent through nitric 
oxide, the electrodes being 15 mm. apart, in a reaction 
flask of 1 litye capacity. The nitrogen peroxide formed, 
was determined with JM/10 permanganate solution, the gas 
being absented by concentrated sulphuric aoid. After 
passing through sulphuric acid, the gas was conducted 
into a eudiometer, filled with and standing in N/lo 
solution of{ permanganate. The unabsorbed nitrogen was 
measured. I The nitrogen found, corresponded with the 
quantities If peroxide formed according to the equation 
2NO “ NOj + N. The results showed “ that the same 
electric era-rgy decomposes in five minutes 2'73 per cent., 
in 10 min»ti'6 3 3 percent., and in 20 minutes 3 ■ 58 per 
cent, of mVic oxide Ijas into peroxide and nitrogen.” It 
is probablAtbai /this Mpali yield may be inoreased by 
changes in ■ppuratu^Tuid manipulation, bnt the author 
believes that whole result of these experiments shows 
the' occurrence T f oxidation and deoxidation processes, 


under the influence of the electric discharges and high 
temperatures, and that therefore the reaction in a closed 
space will always be a limited one.—L. F. G. 

Caustic Soda; Influence of Impurities on the Yield of 

-, by the Amalgam Process. J. W. Walker and 

C. S. Paterson. VII., page 949. 

Enqush Patents. 

Peat Fuel. Peat Charcoal, and Fibrous Peats [Elec¬ 
trical] Manufacture of -. J. is. Besaey. Eng. Pat. 

19,7i9, Sept. 9, 1902. II., page 943. 

Batteries; Electric -. II. Piqueur, Brussels. Eng. Pat. 

4234, Feb. 23, 1903. ° 

The positive pole is a porous block of carbon with a series 
of wide vertical holes from the top to near the bottom, and 
intermediate vertical channels from the bottom nearly to 
the top. Each of the larger holes is fitted with a tube of 
ebonite, or othor insulating substance, filled with granulated 
zinc. Iiypochlorous aeid is introduced iuto the space 
between the containing vessel and the carbon block, and, 
rising through the narrower channels, acts as a depolarise^ 
finds its way through the porous carbon, and, reduced to 
hydrochloric acid, forms the exciting fluid for the zinc. 
The solution is finally conducted away through another tube 
near the top of the cell, which is covered by a tightly-fitting 
lid clumped on with rubber and lead washers. The supply 
of fluid to the cell is automatically controlled by means ot 
valves communicating with a compressed-air retainer and 
the atmosphere respectively, the valves being actuated by 
means of an electro-magnet, energised in proportion to the 
current used. A speeial device is arranged to prevent the 
escape of hypoehlorous aeid into the air from the reservoir 
containing it.—W. G. M. 

Alkaline Earth Metals and other Heavy Metals; 

Electrolytic Preparation of Permanganates of -, and 

the. Obtaining of By-Products in the Process. G. W. 
Johnson, London. From ( hemische Fabrik Griesheim- 
Elektrou, Frankfort-ou-Maine. Eng. Pat. 8833, April 18 
1903. 

A mixture of a solution of ulkali permanganate or 
mangauuto and an oxygenated or halogen compound of 
the metal, of which the permaugauate is required, is sub¬ 
mitted to electrolysis in the anode compartment of an 
electrolytic cell, having a diaphragm separating the latter 
from the cathode compartment.—W. G. M. 

United States Patents. 

Battery. ]). Drawbangh, Eberlys Mill, Pa. U.S. Pat. 
733,949, July 21, 1903. 

This is a dry battery, consistiug of an outer electrode 
surrounding a central electrode, around which is a com¬ 
position of carbon and plumbago, the space between this 
composition and the containing electrode beiug filled with 
a porous material, such as plaster of Paris, containing an 
excitant consistiug of an alkali.—W. G. M. 

Battery; Electric -. H. Csanyi, Felso-Uobsza, 

Austria-Hungary. U.S. Pat. 734,826, July 28, 1903. 

See Eng. Pat. 8964 of 1903 ; this Journal, 1903, 872. 

— T. F. B. 

Alkali Chlorides; Apparatus for the. Electrolytic De¬ 
composition of --. C. Fournier, Geneva, Switzerland. 

U.S. Pat. 734,812, July 21, 1903. 

Compare Fr. Pat. 321,422, May 26, 1902; this Journal, 
1903, 216.—W. G. M. 

Plate Glass; [Electrical] Manufacture of —. A, M. 
Gow, Assignor to St. Louis Plate Glass Co. U.S. Pat. 
734,125, July 21, 1903. V11L, page 951. - > 

Lead Peroxide; Manufacture of -. E. Quedenfeldt, 

Duisberg, Germany, Assignor to Chemische Fabrik 
Gnesheim-Elektron, Franktort-on-Maine. U.S. Pat. 
734,950, July 28, 1903. 

See Eng. Pat. 12,188 of 1901; this Journal, 1902, 620. 

— T. F. B. 
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French Patent. 

Electric Current *; Apparatus for the Generation and 
Electrolytic Application of ——. F. E. Elmore. Fr. 
Pat 827,886, Deo. 31, 1902. 

See Eng. Pat. 28,678 of 1901; thi« Journal, 1903, 371. 

—T. F. 11. 

(B.)—ELECTBO-METALLUKGY. 

Electroplating Solution*; Notes on the Composition of -. i 

N. S. Keith. Trans. Amer. Electrochera. Hoc., 1903, 

3, 227—231. I 

TnE use of strong solutions as electrolytes, with rapid j 
agitation or circulation, allows of the use of great densities 
of current, insuring the rapid deposition of metal. 

For refining lead base-bullion a bath of sodium acetate is 
used, with lead sulphate, which is readily soluble in this 
solution. The anion SO., readily attacks the lead anode, 
and the solution at once dissolves the lead sulphate. 
In the absence of oxygen the lead remains bright, the 
same amount depositing as is dissolved, and no gases 
being evolved. The acetate of soda remains unchanged. 

—L. F. G. 

Zinc i Electrolysis of Alkaline Solutions of -, 

E. Amberg. Ber„ 1903, 30, [11], 2489—2494. 

Zinc can be deposited in a coherent form from its solution 
in potassium hydroxido without the addition of another 
electrolyte. A sufficient excess of potassium hydroxide 
mast be present—at least 40 grms. per O'5 grin, of vine. 
The volume of the solution should be about 150 c.c., the 
solution should be warm (60“—70" C.) at the beginning of 
the operation, the voltage 3'0—3 - l,and the current density 
after cooling should be regulated to about 0-5 ampere per 
100 sq. cm. till near the end of the deposition, when it must 
be allowed to rise, and may safely exceed 3 amperes per 
100 sq. cm. The deposited metal must not be allowed to 
come in contact with air till completely cooled, or oxidation 
may occur. The anode must of course he of platinum, but 
the cathode is preferably of nickel, either as a plate or a 
basin"; the zinc can be afterwards removed by dilute cold 
hydrochloric acid, without seusiblc loss of metal. The 
addition of potassium cyanide gives a peculiar bluish tinge 
to the surface of the deposited zinc, but the operation takes 
three or four times as long to finish as without this 
addition. 

Ammonia in not too large amount (in the electrolysis of 
zinc ammonium sulphate, for example) doos not interfere 
•with the deposition, nor do alkaline earth hydroxides. 
Magnesium and aluminium do not deposit with the zinc, 
but bismuth, iron, ami manganese may go down in traces 
with it, if not removed from the solution.—J. T. 1). 

Nickel; Notes on the Electro-Deposition of -. W. A. 

Johnson. Trans. Amer. Electrochem. Soc., 1903, 3, 
255—260. 

The tendency of nickel deposited at a high current density 
to curl up, is attributed to the formation of a hydride, if 
the electrolyte be freed from dissolved gases by allowing 
it to drop through a vacuum, the tendency of the nickel 
to curl up is diminished, us the hydrogen which is ordinarily 
occluded by it, is dissolved in the electrolyte. It is thus 
possible to make heavy platings of nickel, provided the 
circulation of the gas-free electrolyte keeps pace with the 
formation of hydrogen at the nickel cathode.—L. F. G. 

Metals ; Electrolytic Production of ——, especially of 
Zinc, in the Wet Way. W, Strzoda. Chem.-Zeit., 1903, 
27, [59], 741-743. 

Electrolysis of zincate solutions in special apparatus 
need give but little trouble, the formation of sine sponge at 
the cathode being practically avoided if air be blown under 
, pressure into the solution and sand be thusiept in constant 
motion in the liquid so thpt.it may exert a. scrubbing 
influence on the electrodes. The current density ehtfad not 
exoeed 50 empires per square metre. . The chloride process 
‘for einc.is beset with wany diffioulfie*, especialtyin segard 


I to the by-produots, and although they can 1 be oveWonrt 
j they reduce the small margin of profit overmuoh. The 
difficulties attendant on the sulphate prooeee jua- even 
| greeter. Processes in which the ore is introduced into the 
j electrolytic tank to be dissolved, do not readily yield pure 
zinc. The author has patented a prooeaa (Gfif. Pat. 

118,291) in which the ore is placed on the cathode, Instead 
of at the anode, in an electrolyte of caustic soda; and thlq 
lias been found by F. Peters to give results far superior to 
those processes in which the ore is placed at the anode. 

In his experiments a copper cathode and a carbon anode 
were used, with it 10 per cent, solution of caustic soda and 
finely-crushed calamine containing 5'8 per cent, of tine. 
With a P.l). of 8-2 volts, which was constant after an 
hour’s run, 1 • 6 grms. of zinc were deposited by 10'8 
amp5re hours. Working on the fine dust from zinc 
furnaces, a metallic product containing 80 per cqnt. of zinc 
was obtained ; and this, on distillation, yielded an almost 
pure zine, containing about 0 - 24 per cent of lead. The 
cost of the zinc thus distilled, prepared from fluo.dust 
carrying lo— 12 per cent, of zinc, was 22 — S4 mark* 
per loo kilos. The choice of the material for insoluble 
anodes in aqueous electrolysis is of great importance. 
Platinum has many disadvantages, the ferro-silicon material 
patented by Hftpfner has not in the author's experiment* 
satisfied him as to its power of resistance, and carbon is 
still the best material for the purpose. It should be pressed 
into blocks, fired, and sawn into slabs of the necessary 
thickness, the slabs being finally treated according to th» 
solution in which they are to he used. There is, however, 
ground for hope that a practicable iron-alloy may ultimately 
be perfected, as the author has worked with one which lost 
only O' 1 mm. in thickness after being two months in use ns 
anode—W. G. M. 

French Patent*. 

Zinc ; Apparatus for Elcctrolytically Coating Sheet, 

Metals with -. “ Columbus ” Elekti icilats-Gesellsch,, 

Germany. Fr. Pat. 328,282, Jan. 5,1903. 

See Eng. Pat. 15,128, July 7, 1902; this Journal, 1903, 
804.—W. G. it. 

Steel; Electro-Metallurgical Process for the Manufacture 

of -. Soc. fllectrometall. From;., France. Fr. Pat. 

328,350, Jan. 7, 1903. 

Ait electric furnace, say of , the oscillating type (compare 
Eng. Pat. 14,643 of 1901; this Journal, 1902, 915), is 
erected by the side of a Bessemer converter, and the cast- 
iron is first “ blown ” in the latter to any desired extent, or 
is treated in an open-hearth furnace, and the recarburisa¬ 
tion is effected, preferably according to Fr. Pat. 820,682, of 
April 25, 1902 (this Journal, 1903,148), after transferring 
the metal to the electric furnace.—W. G. M. 

Magnets; Standardisation of Steel -, in regard to 

Magnetic Force. B. J. Brauder, Great Britain. Fr. Pat. 
328,413, Jan. 10, 1903. 

The magnet to he tested is joined up by soft iron bars with a 
standard magnet, so as to form a magnetic circuit. A 
compass-needle is placed midway between the connecting 
bars, and the position of the needle then indicates the 
direction of the lines of force, and, therefore, the relative 
strengths of the two magnets.—W, G. M. 

XII.—FATTY OILS. FATS, WAXES, 

AND SOAP. 

Linseed Oil; Examination of -. B. Sjollema, XXUI., : 

page 969. 

Enolish Patents. .i 

Fatty Substances; Processes for Saponifying 
P. Perrelet, Offenbach a/M. Eng: Pat. 13,586, July 12», 

1902. ' t ' , . 

Stt Fr. Pat. 822,777 of 190$; this Journal, l?03, 372< ' r 
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Tanks i Rendering or Reducing fir Ute in Treating 
Fish Watte or other Oil-or Oreatt-Yielding Material, 
H. J. Hsddsn, London. From S. R. Kdsou, Cleveland, 
Ohio, 17.8. A. Eng. Pit. 7518, Mirch 91, 1903. 

In thin apparatus means ate provided for the shell forming 
the exterior trail of the inOer chamber to expand or 
contract tvith the alterations in temperature, independently 
of the outer wall of the Jacket chamber.—C. A. M. 

Oil i Proceu of Preventing - from becoming Turbid 

or Gelatinous when Heated. W. Tratne, Wiesbaden, 
Germany. Eng. Pat. 26,929, Dec. 6, 1902. 

Claim Is made for the addition of an alkalino substance, 
preferably slaked or unalaked lime.—C. A. M. 

.Soaps i Manufacture of - . C. Dreymann, Turin, 

Italy. Eng. Pat. 3973, Feb. 19, 1903. 

See Fr. Pat. 320,886 of 1902 ; this Journal, 1903, ISO. 

—C. A. M. 

United States Patests. 

Oil from Colton Seed; Process of Extracting -. 

F. M. Pratt, Decatur, Ill., U.S.A. U.S. Pat. 734,239, 
July 21, 1903. 

Tu* " unhulled and unlinted” seeds are flattened by a 
roller or grinder so ns to disarrange the structure of the 
hulls and “ meat,” and are then submitted in a percolator to 
the action of a hydrocarbon Bolveut. The seed is subse¬ 
quently deodorised and the lint separated.—M. J. 8. 

Oil i Process of Refining -. C. B. Graham, South 

Haven, Mich. U S. Pat. 732,937, July 7, 1903. 

Tftie oil is passed through a mixture of lime water, 
pyfOgallic aciJ (pyrogaliol), and caustic potash. 

—T. F, B. 

XIII.—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(•A.)—PIGMENTS, PAINTS. 

United State* Patents. 

Pigmente j Process of Making - . W. J. Armbruster, 

St. Louis. U.S. Pat. 734,391, July 21, 1903. 

Pigment, and Process of Making same. W. J. Armbruster, 
St. Louis. U.S. Pat. 734,392, July 21, 1903. 

See Eng. Pat. 6521, 1903 ; this Journal, 1903, 807. 

—T. F. B. 


(C.)—INDIA-RUBBER, &c. 

Vulcanising Apparatus. B. W. Wittenberg, E. Brock, 
and E. Koch, Riga, Russia. U.S. Pat. 734,489, July 21, 
1903. 

Two vulcanising vessels are used in combination and are 
connected by a pump capable of transferring the contents 
of one to the other, and also by a return pipe by which a 
circulation of the contents is effected. Ventilating valves, 
cut-off valves and means for heating the vessels are also 
provided.—M. J. S. 

Fbench Patent. 

Gutta-Percha ; Artificial -. Siemens and Halske 

Akt.-Ges. Fr. Pat. 327,745, Dee. 27, 1902. 

, Colophony (100 parts), Carnauba war (100 parts), or any 
other similar wax, are melted with gas- or wood-tar (40 
parts), at about 170°—180° C., and then saponified with 
. milk of lime (75 parNpf ap. gr. 1 -06) or equivalent alkalis. 
This soap is then intimately mixed with an amount of 
caoutchouc suitable for the product desired, at * temperature' 
of 20° G. or higher, and the whole reodefed homogeneous 
by passing it between rollers.—R. L. J, *’ 


XIV.—TANNING; LEATHER. GLUE, SIZE, 

Fat Ligmre for Chrom e and Other Leather. G. Deeber. 

Leather Trade* Rev., 1208,36, [908], 472—474. 
Qbdinary fat liquors are usually emnlsiiled with the aid of 
alkali-soap (which is either added as eucb, or produced by 
sapouifying a considerablrpertien of the ingredients with 
alkali), and this soap, when afterwards washed out to 
prevent spueing, removes much of the natural filling 
material of the leather, causing it to become thiu and 
rough. The author has designed the following fat liquors, 
to be used in connection with the new fast-colours made 
with “ corichrom,” containing a minimum of alkali. Tho 
finishing liquor contains only 1 per cent, of real sodium 
carbonate on the weight of fatty substances employed. 

“ Preparatorg Liquor.” —50 grms. of crystallised sodium 
carbonate are dissolved in 2 litres of water at 70° C. To 
this, 70 grms. of potato starch mado to a paste with £ litre 
of warm water aro added, and then £ litre of castor oil, 
warmed till quite liquid, is stirred in. This liquor may be 
diluted to any extent with warm water, whilst the quantities 
of soda and oil may be doubled if the skius lack fat. An 
alternative liquor is $—1 per cent, solution of Turkey-red 
oil in water, clarified with u few drops of ammonia, and this 
seems to give a softer leather. 

“ Finishing Liquor." —Soft water at 70° C. (5 litres), 
soda crystals (100—120 grms.), starch (100—120 grms.), 
and castor oil (I litre), are compounded as before, and the 
following ingredients, all previously warmed, are then added 
gradually, and stirred well in ; for a full soft leather, cod 
oil or degras, or mixture of both (2 kilos.), neatsfoot oil 
(1—2 kilos.), and vaseline oil (l kilo.). To produce tho 
smell of Russian leather, birch tar-oil (100—200 grms.) is 
also added. If properly mixed, the above remains au 
emulsion, even when a glassful is poured iuto a pailful of 
(warm) water. More starch or soda (up to 200 grms.) 
may be added, if necessary, and it is well to uso an emul¬ 
sifying machine. The liquors must always he mixed with 
warm water, but never boiled or allowed to become cold, 
and must be applied to warm skins, kept warm till dry or, at 
least, till set out. 

Mode of Using. —The rinsed (neutral) skins are warmed 
through in a tumbler of warm soft water, to which the 
“ preparatory liquor” is then added (sufficient to give A lb. 
of castor oil per 100 lb. of 6kins), and run for 10 minutes, 
in which time tbe oil should be absorbed, and the liquor 
become clear. They are then rinsed in warm water (this 
is not essential),and dyed with “corichrom.” This first 
fat liqnor produces brighter and more even shades, and 
enables the skins to stand a higher temperature in the dye- 
bath. 11 the skins are to be dyed through, blue-black, i grm. 
per litre of a basic or neutral aniline dyestuff (Methyl 
Violet, Neutral Violet, Fast Blue, or Nigrosine) may he 
added to the warm water used for beating the skins, whilBt 
other dyestuffs in solution may be added with the “ pre¬ 
paratory liquor.” The dyed skius are now run in a tumbler 
with water and tumbled with the " finishing liquor ” some¬ 
what diluted, for about half an hour, then rinsed with warm 
water (not essential), set out whilst warm, slightly rubbed 
with glycerin, glazed, and finished. Hand stuffing is usually 
unnecessary with these fat liquors. For full soft leather, 
cod-oil and degras should be the main constituents, but 
neatsfoot oil and vaseline give better glazing results. 

—R. L. J. 

French Patents. 

Organic Liquids [Tanning Extracts'] •, Decolorisation and 

Clarification of -, G. A. Clowes and E. P. Hatschek. 

Fr. Pat. 327,806, Dec. 29, 1902. 

Fob the clarification and decolorisation of organio liquids, 
especially tanning extracts, the liquids are treated with 
inert yeast cells which have previously been extracted by 
suitable treatment. Snch cell* have a considerable affinity' 
tor the colouring matter* without removing the tannin 
constituents of the liqnor*. Tho yeast i* prepared by 
heating it with water, preferably in vacuo, at about 50° C. 
for several hour*} it ;jj* then digested with a l per cent. 
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solution of hydrochloric acid, and subsequently with a 
' 1 per cent, eolation of canstic alkali. The exhausted cells 
are finally soured with acid and washed.—J. F. B. 


ou the other. The purified sugar containing the sucrate is 
then dissolved, treated with phosphoric add or carbon 
dioxide, and refined.—J. 1'. It. 


Chrome-Tannage i New - L. L. Leseilier. Fr. Pat. 

328,338, Jan. 7, 1903. 

The skins, prepared in the usual manner, are tumbled in a 
first bath containing hydrochloric acid (5 per cent.), sodium 
thiosulphnte (2 5 per cent.), and sodium bichromate (5 per 
cent.) for about 12 hours. For heavy skins this liquor 
should be of 7° B. density and, for lighter ones, 5° It. 
The second bath contains hydrochloric acid (4 per cent.) 
and sodium thiosulphate (5 per cent.), and the skins are 
drummed in this until tanned through. They are then 
drummed in fresh water and finished in the ordinary 
manner.—R. L. J. 

Gelatin and other Materials; Iridescent Effects on -, by 

means of Collodion. F. Alary-Ruelle and A. Choisy. 
Fr. l’at. 328,357, Jan. 8, 1903. 

The gelatin or other basal material is coated with resin, 
gum dammar, or other highly refracting substance suitably 
dissolved iu benzene, turpentine oil, or carbon bisulphide, 
&c. When dry, this is coated with collodion solution. 

-H. 1,. J. 

Tanning ; Impts. in -. [ Use of Titanium Compounds 

in.] M. 0. Lamb. Fr. Pat. 327,915, April 25, 1902. 
Compare Eng. Pat. 11,092, May 30, 1901; this Journal, 
1902, 1,286. 

The use of titanium salts or compounds, preferably the 
basic titanium sodium sulphato TiOSO,Na._.S< ) 4 , is claimed 
in conjunction with mineral tannages and combination 
vegetable and mineral tannages.— R. L. J. 


Tanning Process. C. Ilreher, Germany. Fr. Pat. 328,244, 
Jail. 3, 1903. 


See Eng. Pat. 5211 of 1903; this Journal, 1903, 906. 

— T. F. B. 


XV.—MANURES, Etc. 

Denitrifying Bacteria in Manure, Straw, and Soil. 

C. Hoflich. Centralbl. Bakt.- u. Par., 1902, 8 ; through 
' Bied. Centralbl. Agrik.Chem., 1903, 32, [8], 521—524. 
The author has isolated and characterised the species of 
true denitrifying bacteria occurring in cattle dung, straw, 
and soil in the same district. His investigations show that 
— (1) Soils normally contain denitrifying bacteria! (2) 
No special distinction exists between manured and un¬ 
manured Soils as regards the presence of denitrifying 
bacteria; (3) The denitrifying bacteria in the soil are 
able to retain their vitality without yearly manuring; (4) 
Soils contain no 'specially characteristic denitrifying 
bacteria! these are of the same species as exist in farm¬ 
yard manure •, (5) The denitrifying bacteria in the manure, 
straw, and soil of a district stand in intimate mutual 
relationship.— J. F. B. 


XVI.—SUGAR, STARCH, GUM, Etc. 

Beetroot Juice; Action of Lime on certain Nitrogenous 
Components of —. E. Sellier. XXIII., page 969. 

Sugar in Boiler Feed Water ; Quick Method of Veter- 
mining - . H. Pellet. XX11I., page 969. 

English Patmt. 

Bpw Sugar / Purification and Preservation of —. J 
Weller, London. From M. Weinrich, Yonkers, U.S.A. 
Eng. Pat. 21,146, Sept. 29, 1908. 

Ratv sugar is treated with a quantity of powdered quick- 
’ lime sufficient to convert the sugar of the molasses adhering 
to the crystals into calcium sucrate, and to decompose the 
'nitrogenous and other impurities. The treated sugar is 
then steamed and aerated and separated by washing into pure 
sugar and sucrate on the one hand and impure waste syrups 


United States Patents. 

Sucrate of Lime ; Apparatus for Making ——. (J. 

Dinkel, Jersey City. Assignor to the American Sugar 
Refining Co., New Jersey. U.S. Pat, 734,164, July 21, 
1903. 

The apparatus comprises an iuclosing vessel, a cone-shaped 
hopper, means for causing the solution to be treated, to 
move over the hopper in a thin current, and means “ for 
depositing a pulverulent material.ou the surface of the 
moving stream,” said means consisting of a fixed perforated 
plate, a rotating “spider” situated over tho plate and 
carrying means to act upon its surfaco so as to force the 
pulverulent material through the perforations.—J. F. B. 

Sucrate of Lime; Process of Obtaining —. 0 Dinkel, 

Jersey City. Assignor to the American Sugar Refining 
Co., New Jersey. U.S. Pat. 734,223, July 21, 1903. 
Sugar solution is caused to move forward in a thin current, 
and at severul points of its course a definite quantity of 
finely-divided lime is added to and mixed with a definite 
quantity of the juice, the amount of each addition being 
less than that required to combine with the quantity of 
sugar present. The liquid is cooled between each point 
of treatment, and the addition of further charges of lime is 
continued until the whole of the sugar has been precipitated. 

—J. F. 11. 

French Patents. 

Sugar; Apparatus with Agitating Gear for Boiling - 

»n Vacuo. H. Kurlik and J. Ozapikowski. Fr, Pat. 
328,247, Jan. 3, 1903. 

The boiling pnn consists of a horizontal cylindrical vessel 
in the lower portion of which is situated a shaft carrying 
arms which support a number of pipes arranged parallel to 
the axis. These pipes serve to agitate the mass and to 
provide means for heating or cooling it as required. 

—J.F. H. 

Sugar Befining; Process for Obtaining the First Jet in. 

-. Soc. Nouvelle de la Euffinene D’Aubervillier*. 

Fr. Pat. 328,406, Jan. 10, 1903. 

Raw sugar is dissolved iu syrups from first jet sugar and 
hot water so as to obtain a syrup containing 20 per cent, of ' 
water. This syrup is heated to 103°—105° C,, skimmed, 
and decolorised by zinc “ hydrocarbonate ” or other suitable 
reagent. It is then filtered hot and discharged at a tempo- 
rature of 103°—105° into a vessel with heating or cooling 
coils, for crystallising with agitation under vacuum anil 
cooled more or less slowly to a temperature of 60°—55" O., 
the size of the grain being regulated by tho speed of 
cooliug.—J. F. B. 

Starch; Process for Manufacturing -. The Improved 

Process Manufacturing Co. Fr. Pat. 328,293, Jan. 6,. 
1903. 

The raw material is ground and suspended in water; the 
liquor is then passed into a series of vessels in the form of, 
inverted cones in whieh the non-farinaceous matter is 
deposited at the bottom or points of the cones, whilst the 
starch takes an intermediate position and the water collects 
in the upper parts. Tho starchy liquors arc separated and 
washed and again passed through a series of separating 
cones, the process being repeated until pure starch settles 
and is withdrawn from the points of the conical vessels. 

-J. F. B. 

Rice Starch; Impts. in the Manufacture of -. Sop, 

des Prod. Amylacds. Second Addition, dated Dee. 30, 
1902, to Fr. Pat. 816,582, Dec. 5, 1961. 

Tub mashes, rich in gluten, derived as by-product* front 
the manufacture of starch from rice or maize, are sacchari* 
fled by milt and fermented in order to obtain ateohol and 
bakers’yoaot. The highly nitrogenous wort* have a, very- 
favourable effect upon the crop of yeaet.—J. F. B. 

. rt • 
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XVII.-BREWING, WINES, SPIRITS, Etc. 

Mi tit i Notes on -, and the Activity of Diastase . W. 

Duncan. J. Fed. Inst. of Brewing, 1903, 0, [4], 

383—402. 

A high proportion of ready-formed soluble carbohydrates 
in malt is not in itself objectionable, but it is generally 
accompanied by an undue proportion of soluble non- 
coagulable albuminoids, which is apt to lead to degeneration 
of the yeast, No definite standard can be set up for the 
cold water extract, but the results must bo considered in 
relation to the length of growth, the rootlet development 
und the kiln treatment; and the standard has to be 
varied accordingly. “ Forcing” usually coincides with high 
dinstatic activity, und the subsequent kilning fails to 
determine restriction proportional to colour development, 
So that an abnormal ratio of diastatic activity to colour 
value would be suspicious. 

The acidity of the malt should always be determined, 
with phenolphthalein if possible; the acidity depends 
chiefly upon tho acid phosphates and amides, which 
constituents have a stimulating action upon diastatic con¬ 
version and influence the determinations of diastatic power. 
Recently several chemists have investigated the bearing of 
Kjeldahl’s law of proportionality in starch conversion and 
have found that the limit up to which it holds good, is liable 
to vary with the nature of the malt. IJp to the limit 
of starch conversion at which this law is applicable 
(R = 40 - 50), the presence of acid phosphates und 
amides has a considerable accelerating influence on the 
conversion. Consequently a malt having little diastatic 
power and a high acidity may show by i.intncr’s method a 
diastatic power equal to that of a malt containing much 
diastase, but little of the stimulating constituents. After 
the point at which the diastatic power is determined, 
however, the conversion ;of tho starch by the two malts 
would take very different courses. The starch reaction in 
the case of the small quantity of diastase would disappear 
-very gradually, whilst in the latter case, complete conversion 
would be relatively rapid. Starch conversions by raw 
barley or under-modified malt take the former of these two 
courses, being very rapid at first, but never complete. 
Ling has shown that green or air-dried malt does not 
convert in accordance with Kjeldahl’s law, and the author 
has confirmed this by performing starch conversions with 
extracts from the same malt before and after kilning. The 
results indicated a far more rapid falling away from 
Kjeldabl's law, and a more gradual subsequent conversion 
in the case of the green malt than in that of the kilned malt. 
Diastatic powers should always be considered in conjunction 
with the time required for total conversion and with the 
acidity of the malt. The kilning process is not merely one 
- of drying, hut is accompanied bv an increase in acidity. 

—J. F. 11. 

Malt; The Proteolytic Enzyme of -. P. Sehidrowitz. 

J. Fed. Inst, of Brewing, 1903, 9, [4], 361—382. 

Thk proteolytic enzyme of germinating barley is present 
both in the endosperms and embryos. If readily assimilable 
nitrogenous compounds, such as asparagine or ammonium 
* nitrate, be freely supplied to the barley during germination, 
the secretion of the proteolytic enzyme is restricted or 
entirely inhibited, ammonium nitrate being more effective 
than asparagine in this respect. This effect is analogous to 
the inhibitivc action of assimilable carbohydrates upon the 
secretion of diastase. It was shown further, that asparagine 
end ammonium nitrate were praetioally without influence 
upon the activity of the malt protease, when once it had 
been formed. The , above results were determined by 
Fermi’s method employed by Windiscli and Schellhorn (this 
Journal, 1900, 759), by noting the time required for the 
liquefaction of gelatin by the malt enzyme, under standard 
conditions. Snbse^it&tly, the author has improved this 
method so as to afford a numerical expression for the 
gelatin-liquefying power, methods based upon the deter¬ 
mination 1 of the products of. the proteolysis being as yet 
unavailable. The present method rests upon the same 
manciple* as Lintner’s method for the determination of the 


diastatic activity. Nine test tubes arc charged with 6 e.c. 
of an 8 per cent, eolation of gelatin containing thymol at 
40° C. Measured quantities of a malt extract prepared at 
15° C. are added in an ascending'Bcale to each test tube, the 
volume of the liquor added to each being made up to 9 c.c. 
with distilled water. The tubes are kept in an incubator at 
40° C. for 20 hours, then rapidly cooled to 15° C. and main¬ 
tained at that temperature for one hour. The smallest 
quantity of malt extract which prevents the gelatin from set¬ 
ting under these conditions is divided into 100, and is taken 
as the proteolytic power. In this way, definite results can be 
obtained with quantities of malt extract differing by 0 ■ 25 c.c. 
The extract must be made by digesting the finely ground 
nialt with four times its weight of water at 15° C. and 
filtering bright. Determinations by the author showed that 
a marked decrease of proteolytic power takes place during 
the withering of the green malt and a still further decrease 
during the kilning. The decrease in proteolytic power is 
I greater if the malt be loaded wet on the kiln thap if it first 
be withered. The presence of gypsum in the steep waters 
appears to have a slight restrictive influence upon the 
development of the enzyme. Determinations arc also 
quoted showing the course of the development of the 
protoolytie enzyme during the growth of the barley on the 
floor.—J. F. B. 

Hops ; Question as to whether Mustard Oil, or a Gluroside 

Jorminy it, is contained in -. (). Neumann. Woeb. 

f. Bran., 1903, 20, [81], 358—359. 

The author concludes that all the samples of hops 
examined by him were perfectly free from mustard oil, 
in spite.of the fact that all the indirect methods of testing 
indicated the presence of considerable quantities. The 
garlic odour of some hops must he attributed to some 
constituent other than mustard oil. The experiments also 
showed the apparent absence from hops of any glucoside 
capable of producing mustard oil.—J. F. B. 

Yeasts; Practical Work on English Single Cell _. 

A. Jorgensen and W. A. Riley, jun. J. Fed. Inst, of 
Brewing, 1903, 9, [4], 294—313. 

Ye,vst prepared from single cells has been in nse in some 
English breweries for several years, and it is definitely 
ascertained that a suitably selected single-cell yeast is 
capable of conducting both primary and secondary fermen¬ 
tation and proper conditioning it) cask, and that the 
presence of wild yeasts is both unnecessary and harmful. 
It has been found that many abnormal results have been 
due to degeneration of the type of yeast in practice and the 
development of definite new varieties. If a suitable single¬ 
cell culture has been selected from the stock yeast of tho 
individual brewery, great care must be taken in propa¬ 
gating a sufficient quantity of it for industrial use. It is 
essential that this operation should be in no degree 
hastened or forced j it should be performed first in 
Pasteur flasks, then in Carlsberg vessels, and then in open 
tuns in gradually increasing volumes of wort until a 
sufficient crop of yeast has been obtained and its character¬ 
istics have been definitely established. Great care also is 
necessary in seieoting the single ceil, which is to form the. 
basis of the new yeast; a large number of the varieties of a 
good stock yeast mixture are not capable of carrying ont 
all the stages of industrial fermentation in a satisfactory 
manner. Several single cells, therefore, should be isolated 
from the brewery yeast and the cultures prepared from 
each should be propagated and tried separately as regards 
their behaviour in practice. A ease is quoted where only 
two cells out of seven isolated, were found to be really 
satisfactory. The sample of brewery ye&it from which the 
single cells are isolated should be taken from the tun aboot 
50—75 hours after pitching. When a stock of single-poll 
yeast has been put into work, it should be examined 
microscopically at least once a week, since it may become 
contaminated or may degenerate in type. In such a case a 
fresh stock mast be propagated from the original culture 
or a new Biugle cell must be selected. 

The original culture? are preserved in the laboratory in 
smaU flasks containing a solution of eane sugar, the yeast 
entering into a state of rest. Every time a new batch has 
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to be propagated for the brewery, the yeast in such flasks 
is shaken np and a drop is withdrawn. Jt is frequently 
observed, especially with certain races of yeast, that the 
preserved yeast in the small flack from which inoculations 
are made, degenerates after a Certain time. The fact is 
that the repeated agitation may in itself bring about this 
degeneration, whilst other flasks containing the same yeast 
which have been kept at rest, show no alteration. 

The authors have, therefore, devised a form of preserving- 
flask from which a Pasteur flask may be inoculated with a 
few drops of the yeast sediment without disturbing the 
main hulk of the deposit. But even absolute repose, in the 
case of certain races, is no guarantee of perfect preserva¬ 
tion. If such cases are capable of prolonged preservation 
at ail, they must be kept in a special medium, devised by 
Holm, which is composed as follows ;—Cane sugar, 10• 0 ; 
ammonium tartrate, 0-5; potassium monophosphate, 0-1 j 
magnesium sulphate, 0*2; and water, 89*2; with an 
admixture of yeast decoction in the proportion of 100 grins, 
per litre.—J. F. B. 

Brewing; The Filter-Press Process of - II. Johnson. 

J. Fed. Inst, of Brewing, 1908, 9, [4], 344—355. 

Ip the mash is to be passed through a filter-press it is best 
prepared in a steam-jacketed convertor rather than tile 
ordinary typo of mash-tcu ; the rakes should ho kept in 
motion ’ during the whole of the mashing process, there 
being no occasion for the goods to “stand.” The malt 
in the filter-press process is always ground to flour, ami 
the full yield of extract is thus obtained, even from steely 
material; the conversion is far more rapid than when 
ordinary grist is employed. When saccharification has 
proceeded far enough and been anvstod by ruising the 
temperature to 162° F., the speed of the rakes is increased 
and the mash is discharged into the filter-press, which 
should he situated about eight feet below the convertor, 
and connected with the latter by a straight pipe not less 
than six inches in diameter. The proportion of liquor 
required to make the mash flow is about three barrels 
to the quarter. The filter-press as originally introduced 
by M. Meura for tho brewery consists of alternate grooved 
plates and spacing frames, the latter from 2 to 2!> inches 
in width; the wort runs away from each grooved plate. 
When the main wort stops running, a little air pressure 
is applied to remove as much wort as possible; the wash 
water is introduced only into every alternate compart¬ 
ment, between the grooved plates and the cloths, passing 
through tho cakes and escaping by tho grooves of the 
opposite plates. Washing may be interrupted from time 
to time in order to apply an air pressure on the goods. 
One very great advantage of the process lies in the fact 
that the brewer can devote the witole of his attention 
to obtaining the highest yield of extract iu the form of 
a wort of suitable composition without any fear of com¬ 
plications eusuing in the filtration. Fine grinding facilitates 
the filtration owing to the complete absence of unconverted 
starch, the hard ends of the corns are fully converted, 
partially converted albuminoids are absent, and the wort 
remains in contact with the husks for a shorter time. The 
process is eminently suitable for the brewing of raw grain ; 
this is cooked under pressure or otherwise, cooled to 160' 1 F., 
and mixed with 10—15 per cent, of ground malt; the mash 
is saccharified for half an hour, ran into the filter-press, 
and the conversion of the wort is completed by mixing it in 
an under-back with the all-malt worts from the mash-tun. 

—J. F. B. 

Brewery EJjiucnta. \V. H. Blake. J. Fed. Inst. Brewing, 
1903, 9, [4], 40-1—423. 

The best means of dealing with brewery wastes is to dis¬ 
charge them into the public sewers, but when the quantity 
of brewery efHuent forma a large proportion of tfie total 
sewage, trouble is likely to occur at the treating station 
owing to the introduction of foreign organisms such us 
yeast to the sewage beds, and to the tendency of these 
wastes to undergo acid decomposition. Gouutry breweries 
may best dispose of their waste liquors by systematic field 
irrigation, provided that they can command asuffleient 
area of suitable land and do not give it excessive work to 
perform. Breweries hot so favoured mast so treat their 


wastes that they can be discharged without injurious e{foots 
on to public or private sewage hods. Two systems, of treat¬ 
ment are available, viv..: precipitation and filtration, and 
the bacterial treatment. The precipitation system consists 
in coagulating the suspended matters by the addition of 
alumino-ferrio cake and subsequently of lime, settling the 
sludge iu catch-pits and passing the liquor through suitable 
filter-beds. "Naturally the effluent though clear is still very 
rich in dissolved organic matter and it is absolutely 
necessary that it should be further purified by irrigation 
or bacteria beds if subsequent putrefaction is to be avoided. 
The bacterial treatment may ho conducted on the inter¬ 
mittent or continuous system by means of aerobic Altar 
beds, ns is customary with town sewage. Tho process may 
ire combined with the septic tank treatment to effect a 
preliminary breaking down of the more complex organic 
matter by anaerobic bacteria. Recently it has been found 
that by infecting the brewery waste in the septic tank with 
putrid sewage sludge, the decomposition of the carbohydrates 
can be effected without the objectionable production of 
acid.—J. F. li. 

Brewing Material); Electrolytic Estimation of Minute 

Quantities of Arsenic, more especially in -. . T. K. 

Thorpe. Will., pnge 965. 

IITwes; Physical Method for the Detection of u Mouillage ” 

[ Dilution ] of -. G. Maneuvrier. t'omptes rend., 

1903, 137, [4], 281-283. 

The electrical resistance of a wine of known origin and age 
is a definite characteristic varying within narrow limits for 
different samples of the same wine, it is also a property * 
which increases definitely and considerably when the wino 
is diluted witlt water, provided that no other soluble saline 
or acid substance he added which would increase the 
conductivity. 

The above considerations led the author to propose the 
measurement of the electrical resistance ns a rapid test for 
the “ mouillage ” or dilution of wine. 

Samples of typical wines known to be pure are generally 
obtainable, and it is proposed to dilute such type wines 
with water to various known extents, measuring the 
electrical resistance of a definite column of the liquid in 
each case, anil expressing tho results in the form of “ curves 
of dilution” for future reference. The electrical resistance 
of a suspected wine can then he measured, and by referring 
to the curve for the genuine wine of the same type, tho 
extent of tho adulteration can be approximately deduced. 
The conclusions so obtained are at least us valid as those 
based upon analytical results.—J. F. It. 

Rectified Spirits ,- Furfural in —. C. Nagel, /cits. 

Npiritusind., 1903, 26, [32], 533. 

In a case quoted by t he author, in which certain casks out of 
a consignment of rectified spirits were rejected on arriving 
at their destination, because the spirit was found to contain 
traces of furfural. The whole consignment was taken from 
the same butch, anti before despatch the spirit was perfectly 
free from furfural. The origin of the furfural was traced 
to the oak-wood staves of the casks. Such staves are bent 
under tho action of fire, with the result that furfural is 
produced and is subsequently extracted by the spirit. The 
casks iu question were enamelled inside, but in some eases 
the enamel was damaged and in others new staves bad been * 
used to repair old casks. Unless the casks be freshly 
enamelled before being filled, this extraction of furfural is 
liable to occur. Furfural may also he produced by drying 
oak casks with superheated iteam or in an oven. In the 
author’s opinion the presence of such minute traces of 
furfural is quite unobjectionable.—J. F. B. 

Denaturing Alcohol ; New Substance for --. Carf- 

Mantrand. Bull. Soc. Chim., 1903, 29, [14], I® 5 * 

In 1895, the author showed how from alcohol denatured 
in the statutory way (by means of methy lene, crude benzene, 
or petroleum homologues, and Malachite Green) at least, 
75 per cent, could be recovered in the pure state, afitj, 
suggested a new substance for the purpose, from which its 
was impossible again to free the alcohol. He now state* 
that this substance is acetonitrile.—J. T.. D. 
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English Patents. 

Mali Extract; Ptocet* and Apparatus for Drying ——. 
A, W. Hall, London. Eng. Pat. 11,758, May 42,1903. 

Moist malt extract in desiccated by distributing it upon a 
revolving steam-heated drum surrounded by a casing in 
which a vacuum is maintained, continuously withdrawing 
,the vapours and removing the desiccated material by means 
df a scraper.—J. E. B. 

Malt Meal; Manufacture of a Thick Mash of —. 
V. Lapp, Leipzig, Germany. Eng. Pat. 12,040, May 26, 
1903. 

SeeU.S. Pat. 719,479; this Journal, 1903, 313.—J. p. B. 
United States Patents. 

Beer ; Process nf Preseivinq -. F. Crotte, New York. 

L'.S. Pat. 734,305, July 21, 1903. 

StE Eng. Pat. 2,690 of 1901 ; this Journal, 1901, 492. 

—J. F. B. 

Fermented Liquors ; Manufacture of -. J. Schnciblc, 

New York. U S. Pat. 784,756, July 28, 1903. 

See Eng. Pat. 1428 of 1903; this Journal, 1903, 434. 

—T. F. B. 

Fuencu Patents. 

Alcohol i Denaturation of Industrial -. G. Hache. 

Fr. Pat. 328,420, Jan. 10, 1903. 

Coal tar is mixed with a certain quantity of 95 per cent, 
alcohol, varying from 50 to 200 per cent, of the volume of 
the coal tar, according to its richness in hydrocarbons. j 
The mixture is then distilled with or without the addition 
of water, or else merely the alcoholic portion of the liquid 
may be distilled after decantation. The denaturing agent 
so obtained is mixed with from 1 to 10 per cent, of l ; ght or 
heavy naphtha, and finally its alkali nr renction due to 
ammonia is neutralised by an acid. (Compare Fr. Pat. ; 
320,592 i Ibis Journal, 1903, 108, 434, and 567.)—J. F. B. 


Maize, is its normal state, was treated with the above 
solvents, and the albuminoids were separated in the 
following proportionsTotal nitrogenous matter (from 
nitrogen), 11-86; maizin-a, 4-82; maizin-jB, 1 • 82; maizin- 
y, 1 • 33 ; non-extractible nitrogenous matter, 4 ■ 90 per cent. 
Maizin-# is very similar in properties to maizin-a, but it 
contains less nitrogen, and although it is insoluble in boiling 
amyl alcohol, it is gradually dissolved after long boiling 
with that solvent, being mainly converted into maizin-a. 

-J. F. B. 

English Patents. 

Butters Process for Defining and Presorting -. H. 

H. Lake, London. From Noe. Franqaise pour la Con¬ 
servation des Beurres, Boulogne (Seine), France. Eng. 
Pat. 1 B,137, Aug. 18, 1902. 

See U.S. Pat. 726,065, 1903 ; this Journal, 1903, 645. 

—T. F . B. 

Eggs ; Treatment of - ,for Preserving the same. G. C. 

Marks, London. From A. Pfaff, Melbourne. Eng. Pat. 
12,867, June 8, 1903. 

The eggs are placed in vulcanite baskets which are then 
arranged in au air-tight chamber, connected with a vacuum 
pump. The air is exhausted from the chamber, and shortly 
afterwards a mixture of sterilising gases consisting of 
sulphur dioxide, chlorine, and carbon dioxide is admitted. 
After sufficient treatment, the baskets of eggs are removed 
and immersed for about 15 hours in a dilute solution of 
sulphuric acid (20 per cent, by volume), either cold or 
warmed to a temperature not exceeding 176° F. The action 
of the acid causes the partial conversion of the shell into 
calcium sulphate which/closes up the pores of tho shell. 

—J. F. B. 

Albumin; Extraction of - ,frnm Substances containing 

the same. 1). E’inkler, boon a/ltlieiii. Fug. Put. 22,254, 
Oct. 13, 1902. 

See V.S. Pat. 728,385, 1903 ; this Journal, 1903, 756. 

—T. F. B. 


Alcohol and other Liquids; Process and Apparatus for 

the Distillation and Jieetifleation of -. V. Slavicek, 

Vienna. Third Addition, dated Jan. 3, 1903, to Fr. Pat. 
282,450, Oct. 26, 1898. 

Ann angeme.nts are desciihtd whereby the rectifying 
apparatus (see U.S. Pat. 690,206; this Journal, 1902, 
638) can bo fitted to any existing intermittent or continuous 
plant so as to produce continuously strong rectified spirits 
direct from fermented liquor. (See also Eng. Pat. 27,063 
cf 1902 ; this Journal, 19U8, 877.)—J. F. B. 

XYin.— FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(A.)—FOODS. 

Maize ; The Albuminoids of -. Donard aud Labbe. 

Comptes rend., 1903, 137, [4], 264—266. 

White maize, previously freed from fat and dried aud then 
containing nitrogen corresponding to 14'62 per cent, of 
albuminoids, was treated tour times for 8 hours each 
time with alcohol of 70°, containing 3 grms. of canstic 
potash per litre. This liquid is a good solvent for the 
glutens of cereals, and by this means 9-84 per cent, of 
albuminoids were extracted from the maize, leaving 4'78 
.per cent, of nitrogenous matter of some other kind. 

The extracted albuminoids were treated three times in 
sucoession with boiling amyl alcohol, the solvent for maizin, 
by which means 5'27 per cent, of this substance wus 
obtained, calculated on the raw material. When boiled 
with ethyl alcohol of 90°, 6-90 per cent of albuminoids 
were dissolved. Ethyl alcohol dissolves maizin, bnt it 
also extracts some oLrfHfe other albuminoids of the grain. 
Hence three kinds or tnazin appear to exist; maizin-a 
Soluble in amyl alcohol, maizin-0 insoluble in amyl alcohol, 
but soluble in ethyl-alcohol, and maizin-y insoluble in both 
media, bat soluble n alcoholic potash. 


(B.)— SANITATION; WATER PURIFICATION. 
Brewery Efjluents. W. H. Blake. XVII., page 959. 
French Patents. 

Water; Purification of -. M. Duyk. Fr. Pat. 328,304, 

Jan. 6, 1903. 

A dilute solution of ferric chloride is added to the water, 
and then a solution of hypochlorite of calcium, sodium, or 
potassium. Aluminium sulphate may also be added. The 
water is subsequently filtered.—W. P. S. 

Sewage; Purification of -. A. J. Pottier. Fr. Pat. 

328,306, Jan. 6, 1903. 

Milk of lime is added as a precipitating agent.—W. P. S. 
(C.)-DISINFECTANTS. 

English Patent. 

Composition from Calcined Gypsum; Manufacture of a 

-. L. Mack. Kng. Pat. 12,584, June 3, 1903. IX., 

page 952. 

French Patents. 

Antiseptic Paper [ Thymol Paper']. M. Jorreto. Fr. Pat. 
327,752, Dec. 27, 1.902. 

Paper is dipped in a solution containing thymic acid, 
salicylic acid, and botic acid. The prepared paper forms 
on antiseptic wrapper for foods and the like.— W. P. S. 

Anti-Mould Pulp; Preparation of —— , containing Cupric 
Sulphate, Sodium Carbonate, and Calcium Sucrate. 
H. E. Petit. Fr. Pat. 328,393, Jan. 9, 1903. 

A powder is formed by mixing the salts named in tho 
tjtle m equal (or other) proportions, and when required for 
application to plants threatened with cryptogamic growths, 
the powder is stirred in water to the desired consistence. 
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XG.—PAMS. PASTEH0m,«c. 

4 *' 

baun. Bttnnh, 

Vegetable Fihrcs; Extnmtimgtks Jmrgmi* a*4 Organic 

Foreign Matter from -. O. Hugo, New York. Kng. 

P*t Aog. 8, 1903. 

The inorganic matter (especially silica tad silicates) is 
removed from the fibre by treatment with a solution of 
hydrofluoric acid) the fibre is washed and then treated 
with a sodium hydrate or carbonate solution to remove the 
resins, gums, and colouring matters. After washing, the 
material or pulp is treated with dilute hydrofluoric acid 
■or acid bleaching reagent, finally washed with water, and 
then dried.—T. F. B. 

Pulp Stock ; Apparatus for Treating -. U.S.’Fibre 

Stopper Co., St. Louis, U.S. A. Eng. Pat. 8,984, April 21, 
1903. 

Puli 1 in a fluid condition is fed on to a rotating wire-gsuxe 
cylinder, which is provided internally with a drainage cup 
.and pipe. The pulp is.thus formed into a thin “ hat ’’ or web, 
which when it arrives ut the lower part of the cylinder is 
blown off by an air blast on to a wire screen conveyor 
travelling at right angles to the plane of rotation of the 
forming cylinder. The partially drained pulp is oonveyed 
between two guide .bars underneath suitable press rolls by 
which means it is condensed and further dried and Dropght 
into a condition suitable for being fed into a, forming 
machine.—J. F. B. 

Copying Paper; Manufacture of ——. F. Hawke, London. 

Eng. Put. 28,423, Dec. 24, V9U2. 

A mi xTuitH of ferric chloride, sodium bichromate, and 
“absorbine” [a soap of a sulphonated fatty acid] is added 
4o the paper in the course of manufacture.—J. F. 11. 

Blotting Papers; Manufacture of -. J. Hawke, New 

Barnet. Kog. Pat. 12,(175, Juno 5, 1908. 

An improved blotting paper is made by impregnating the 
pulp with salts of sodium in combination with salts of iron J 
or precipitated iron oxide. In the manufacture of 5u0 lb. 
of paper, two or three gallons of n 40 per cent, solution of 
ferric chloride, and 4 to 6 lb. of sodium bicarbonate are 


neatic acid, and salphuric add, for two. or three hours, at 
ahoat 70° C. t water it added, and the resulting precipitate 
Is dried.—T. F. B. . 

Aertgl Cellulate. A, Eich«ngr(lti and T. Becker, Eiborfeld, 
Germany. Assignors to Farbenfabr. of KlUetfcld Co., 
New York. U.S. Fat. 7*4,128, July SI, 1908. 

See Fr. Pat 317,007 | this Journal, 1909,870.—J. F. B. 

French Patent. 

Paper; Process for Avoiding Losses of Mineral Matter in 

the Manufacture of -. 0. Goy, juu. Fr. Pat. 327,76(1, 

Dec. 27. 1902. 

See Kng. Pat. 5339 of 1903) this Journal, 1003, 817. 

-T. F. B. 

XX—FINE CHEMICALS. ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Bismuth Salts; Crystallised -A. d* Schulten. 

Bull. Soc. Chilli., 1903, 29, [14], 720-724. 
Bismuth Subnitrates. — Dissolve 50 grms. of Bi(NO s ;,, 
5H,< ) in 50 c.c. of nitric acid of sp. gr. 1 2, bii< 1 gradually 
add, while stirring, a litres of water. After 13 hours, 
collect the crystals, press with filter paper, and dry iu the air. 
The crystals are colourless, clear, thin, striated hexagonal 
plates, of sp. gr. 4'928 at 15° C Analysis gives the 
lorinula 5BijO 3 .5N 2 O s .9U 2 0. The crystals dissolve in 
water, and the solution deposits the salt 5Bi s O s .4N,O s . 
8HjO, which is also the sole product of diluting with water 
the mother-liquor from the preparation of the previous salt. 
Tbe crystals so deposited are monoclinic rectangular tables, 
clear and colourless, permanent in air or over sulphuric 
acid and of sp. gr. 5*200 at 15° C. 

Bismuth Phosphate, BiPO,.—Prepared from solutions of 
bismuth nitrate and sodium phosphate by the author’s drop- 
by-drop method (this Journal, 1902, 827). Microscopic 
inonoclinic prisms, colourless and brilliant, sp. gr. 6.328 at 
15° C., unchanged at red heat. 

Bismuth Arsenate, BiAsO,.—Similarly prepared. Iu 
appearance like the phosphate. Sp. gr. 7* 142 at 15° C. 

-J. T. D. 


s' 


employed.— J. F. 11. 

Blotting Paper; Manufacture of -. J. Hawke, New 

Barnet. Eng. Pat. 12,674, Juno 5, 1903. 

The absorbent properties of blotting paper are considerably 
enhanced by strongly impregnating the pulp with salts of 
sodium. The best result is obtained when the finished 
paper is caused to contain 0*5—0*75 per cent, of sodium 
bicarbonate.—J. F. B. 

United States Patents. 

Paper-Pulp from Cotton Seed Hulls ; Bleached -. J 

W. C. Johnson, Memphis, Tenu. U.S. Pat. 733,969, 
July 21, 1903. 

The cotton seed hulls are broken by attrition and the loose 
hull particles are separated; the remaining cotton seed 
hulls sre treated with chemicals at very high pressure and 
temperature, the mass is washed while hot with hot water, 
and bleached, the material being agitated during washing 
and bleaching. Any remaining traceB of hulls which have 
been completely dissolved by the bleaching agent are j 
washed cut, and tbe material is then subjected while iu its i 
loose and absorbent condition to the aetton of hot fluid for I 
drying it.—J. V. B. 

, Cellulose Esters; Process of Making -. 0. W. Miles, 

Belmont, Mass., Assignor to F. L. Pierce, Brooklyn. 

, U.S. Pat. 733,729, July 14, 1903. 

Cellulose is treated, at temperatures below 100 s C., with 
the anhydride of a monobasic fatty acid in ate presence of 
some substance which, with water, will effoot the hydrolysis 
of cellulose. Cellulose acetate is obtained by treating 
fibrous cellulose with a mixture of acetic anhydride, gtaoial 
/ v ■ - 'Si . 


Tannin ; Compounds of Bismuth with — —■ P. Thibault. 

Bull. Soc. Chim., 1903, 29, [14], 747—752. 

Cap first prepared a bismuth compound of tannin, by 
triturating tannin with bismuth hydroxide j and Sicker, 
later, prepared tbe same substance by treating crystallised 
bismuth nitrate with a concentrated solution of tannin. The 
author finds that tannin does not react on bismuth oxide, 
but only on the hydroxide. The compound C w H,0| 0 Bi. 
9ILO, isi prepared by allowing the theoretical quantities of 
bismuth hydroxide aud tannin solution to remain in oontact 
for 24 hours and washing and drying the solid product. The 
whole of the tannin is absorbed by the hydroxide, and the 
product is completely soluble in sodium hydroxide solution 
or mineral acids. If tannin ordigallic acid in excess be used, 
the bismuthotannin formed fixes additional tannin in pro¬ 
portions equivalent to from j- C u H 10 O, to J C^H^O, for 
each molecule of the compound C u H 1# 0,Bi. The bismuth, 
in this compound, substitutes some of the phenolic hydrogens, * 
leaving the acid function free.—J. T. D. 

Chloroform, Bromoform, and Iodoform; Colour Reactions 
of -. It. Dupouy. XXIII., page 967. 

Sparteine. C. Monreu aud A. Valeur. Comptes rend., 

1903,137, [3], 194—19G. 4 

The authors have carefully re-examined the properties of 
this alkaloid, prepared by means of sodium hydroxide from 
the officinal pure sulphate. Colourless, thick oil, bitter . 
taste, piperidine-like smelL Distils in dry hydrogen tinder 
764 mm. pressure at 825° C., and at 188° U. under 
18-5 mm. Density 1*034 at 0° 0., 1*0196 at 20° C. 
[a], a — 16-42° in alcoholic solution, n„ ■» 1*5293 at 
19° C. Practically insoluble in wktar, soluble in qjeohol, 
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ether, and benzene. Slowly brown* la air.. - Itis a 
bitertiary diamine, it contain* so methyl group attached 
to nitrogen, and it i* not affeeted by reducing agent*, go 
that there are no double linking* in the molecule.-—J. T. D. 

Caffeine elhylenediamint ; Preparation of -. Farhwerke 

vorm; Meister, Luciu* undBrttning. Ger. Pat. 142,896, 
July 33, 1003. Zeits. angew. Chem., 1903, 10, [80], 
780. 

C a real nr - xthtlenkm amine, it* salts and its acetyl 
derivative, are therapeutic compounds, which, owing to 
their ready solubility in water, are said to posses* an 
advantage over aminocaflfcirie and substituted derivatives 
of the same. Caffelne-ethylenediamine is prepared by 
heating ohloro- or bromo-caffeline with excess of ethvlene- 
diamine in aqueous or alcoholic solution.—A. 8. 

Sandarac Oil. Haenscl’s Report. July, 1903. Chem. 
and Druggist, 1908, 03, [1228], 270. 

The oil is obtained by steam distillation from sandarac 
resin. It is golden yellow in colour j sp. gr., 0-8781; 
optical rotation, 67° 20', It distils almost entirely between 
167° and 170° C., and is soluble in chloroform, alcohol, 
benzene, and light petroleum spirit (petroleum ether). 

—A. S. 

Peppermint Oil; Adulterated -, E. J. Parry and 

C. T. Bennett. Chem. and Druggist, 1903, 63, [1226], 154. 

JIant samples of peppermint oils proving to be adulte¬ 
rated, have recently been examined by the authors. The 
general characters of the oils were in close agreement, 
falling within the following limits-.—Sp. gr. at 15° C., 
0-9Q9 to 0-912; optical rotation, — 3° to + 3° 30' -, 
refractive index, 1-4760 to 1-4820; esters (as mentbyl 
acetate), average, 5-8 per cent.; total menthol, average 
84 per cent. When the oils were shaken with 70 per cent, 
alcohol, oily drops separated and sank. The oils were 
soluble in absolute alcohol, and in 90 per cent, alcohol 
with opalescence. By distillation under reduced pressure, 
a fraction of high boiling point and high dextro-rotntiem 
was separated, which after being twice distilled over sodium 
bad the following characteristics 8p. gr., 0-921 to 0-925; 
optical rotation, + 82° to + 46°; refractive index, 1-5014 
to 1*5071 ; h. pt., 258°—268° C. This fraction strongly 
resembles d-cadinene; it is not soluble in water and 90 per 
cent, alcohol, but soluble in absolute alcohol, chloroform 
and ether, it is not readily attacked by sulphuric acid 
nor by alcoholic potash; it absoths bromine, giving a 
bluish-violet colour, which becomes green on heating ; and 
it is oxidised by potassium permanganate in acid solution. 
The authors conclude that the adulterant is the oil distilled 
trom African copaiba, and give the results of the examina¬ 
tion of some samples of the latter in continuation of this 
view.—A. S. 

English .Patents. 

Halogenising of Organic Substances, and Apparatus 

therefor j Impts. in -. L. Marckwald. Eng. Pat. 

17,695, 1902. IV., page 945. 

Aldehydes, Ketones, and Quinones; Oxidising Processes 

and Manufacture of -. \V. Lang, Salbke a/Elbe. 

v Eng. Pat. 18,215, Aug. 19, 1902. 

See Fr. Pat. 828,916, 1902; this Journal, 1908, 571. 

—T. V. B. 

Fhench Patents. 

, Carbon Tetrachloride; Continuous Apparatus for Making 

-. E. F. Cdte and P. R. Pierren. Fr. Pat. 327,322, 

Deo. 13, 1902. 

A ctlinbbical iion column (A) is tilled with fragments of 
coke, or some other porons material, which is impregnated 
with a dry chloride (e.g., manganous chloride). Below 
this column is a second, metal column (B), into which is 
introduced oarbon bieniphide Tapour, which passes up a 
pipe-(a), leading-throaghlthe-tower (A) to a condenser 
(S), whence it descends condhuouriy on to the porous 
material contained in A, and meets an ascending stream of 
chloiWintrodnced through the pipe 0* y 


The resulting mixture of carbon tetrachloride and 
chloride* of sulphur, which is at a temperature of about 
60° C., fall* through the tube c into the column B, which 
eomiin* some metal or metallic sulphide (e.g., iron or iron 
sulphide) ; a further quantity of carbon bisulphide vapoor 



is now introduced, through a perforated annular tube- 
! (n), into this column, which is kept at a temperature of 
I 60°—65° C. The carbon bisulphide, so far unacted upon, 
j returns up the column A, whilst the carbon tetrachloride, 
containing sulphur in solution, passes up the pipe b, and . 
is run off through the pipe d to a still (D), which contains 
fragments of some good conductor of heat (e.g., porcelain), 

! where it is rectified.—T. F. B. 

Flash for Holding Ethyl Chloride and other Volatile 
Liquids. M. Thilo. hr. Pat. 328,431, Jan. 12, 1908. 
1., page 942. 

Formaldehyde and Alkali Metals; Preparation of Deri¬ 
vatives of -. A. Foelsing. Fr. Pat. 328,425, Jan. 10, 

1903. 

The compounds are prepared by acting on the metals 
with the dry gas. For instance, dry formaldehyde acts ou 
metallic sodium to form a white powder, having the probable 
formula NaCHO.—W. P. 8. 

Perfumes; Manufacture of Floral —— with Certain 
Esters. Soc. F. Bitt and Co., G«s. mit beschr. H. Fr. 
Pat. 327,467, Dec. 18, 1902. 

A cuubeut of hydrochloric acid, gas is passed through 
a hot concentrated solution of anthranilic, salicylic, or 
“ myristicinic acid ” in one of the terpene alcohols C| 0 Hi S (> 
or CujHjoO (geraniol, terpineol, Ac.). The crude product ia 
treated with sodium carbonate, and the ester ia purified by 
steamdiitiilation or extraction with ether. These- ester* 
have powerful floral oddnrr, and, mixed with alcohol, nitro> 
benzene, and essential oils,' Ac., are suitable for perfumery. 
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XXI—PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

. FbKKCH PATENTS. 

Images [ Catatype] ; Reproducing -. O. Gros. Second placed in the baaket of a oentrifugnl machine, into wljjch, 

'Addition, dated Dec. 16,1902, to Fr. Pat. 315,632, Nov. 12, , while spinning, steam is introduced for the par;: m of 
1901. (See Eng. Pat. 22,841 of 1901 j this Journal, i stabilising the explosive. The products of decomposition 

- — ■ are thus immediately and continuously removed in the eon* 

densed water, and tho guncotton after rinsing is ready for 
use. Purification is said to bo attained very rapidly, and 
there is no necessity for transference to a special washing 
machine to complete the operation.—G. W. Mcl). 

XXIII.—ANALYTICAL CHEMISTRY. 

INORGANIC—QUANTITATIVE. 


This addition covers various “ catalysers ” and their applica¬ 
tion. For instance, an alkaline solution of a permanganate 
is applied to paper with a brush; this method gives a j 
paper coated with oxides of manganese, which acts ns a 
catalyser. Cobalt salts are also suitable, with the aid of ■ 
hydrogen peroxide. 11 Weldon mud ” also acts similarly J 
with hydrogen peroxide.—T. F. B. i 


Guncotton, Collodion, Nitrocellulose Nitrostarck i, eM 
Analogous Products ; Method of rapidly De-acidify(Ug 
and Stabilising ——, with Elimination, by Spinning, of 
the Products of Decomposition formed in these conditions. 
Selwig and I.ange. Fr. Pat. 327,803, Deo. 2V, 1902. 
Guncotton, either in the fibrous or pulped condition, is 


Designs or Tracings ; Process for Reproducing ——, by 
Chemical Action of the Original on a Transfer Surface. 
O. Gros. Fr. Pat. 327,379, Dec. 16, 1902. 


Calcium and Magnesium ; Determination of -, when 

simultaneously present in Solutions of Sodium Chloride. 
A. d’Auselme. Bull. Sue. Chim., 1903, 29, [14], 734— 


This patent gives applications of the pictures reproduced by 
catalysis as described in Eng. Pat. 22,341 of 1901 (this 
Journal, 1903, 380). 

For instance, the picture, obtained by means of hydrogen 
peroxide, is introduced into a solution of gelatin containing , 
some substance which coagulates gelatin, iu presence of 1 
hydrogen peroxide. Thus a colloidal image is obtained. 
By the addition of some pigment to the gelatin solution 
(e.g., lamp-black or ferric gallate) a coloured reproduction 
of the original is obtained. 

For reproducing tracings, &c., the paper is coated with 
pigmented gelatin, and a catatype image obtained by tho 
aid of hydrogen peroxide. This is introduced into a 
solution of ferrous sulphate, and then into a solution of 
potassium thiocyanate. By lightly brushing the resulting 
surface, the colouring matter is removed irom tho parts 
which hold no hydrogen peroxide.—T. F. B. 

Panchromatic Dry Plates; Process for Preparing ——. 

A. Miethe and A. Traube. Fr. Pat. 327,718, Dee. 26, 

1902. 

See U.S. Pat. 724,311 of 1903 ; this Journal, 1903, 572. 

—T. !•'. B. 


XXII—EXPLOSIVES. MATCHES. Etc. 

English Patent. 

Smokeless Powder, and Method of Manufacturing the same. 
P. M. Justice, London. From The International Smoke¬ 
less Powder and Chemical Company, Philadelphia, 
U.S.A. Eng. Pat. 13,457, Jane 16, 1903. ’ 

Nithocotton containing over 13 per cent, of nitrogen is 
dissolved in acetone, and to this is added varying quantities 
of nitrocotton containing under 13 per cent, of nitrogen, 
dissolved in ether-alcohol. 

It is claimed that this admixture, whilst permitting of a 
high ' nitrogen content, produces a colloid powder of 
improved physical condition.—G. W. McD. 

Fbenoh Patents. 

Explasivet and Detonators ; New Material for -. 

A. Angeli. Fr. Pat. 327,892, Dec. 81, 1902. 

The calcium, strontium, andbarinm salts of the hydroxamic 
acids are proposed as a substitute for fulminate iu caps and 
detonators. —G. W. McD. 


735. 

A normal solution is made, containing 4N r a 5 C0 3 + NaOH, 
and standardised agaiust normal Bulphuric acid, using 
methyl orange. This solution precipitates magnesia com¬ 
pletely from solutions saturated with sodium chloride. The 
method of determining calcium and magnesium consists of 
two operations:—1, To 10U c.e. of the sample add 10 c.o. 
of the carbonate-hydroxide solution, heat, filter, wash, and 
titrate the excess of alkali in the filtrate; this gives the 
alkali-equivalent of the two metals. 2. To 100 c.o. of tho 
sample add 100 c.c. of 10 per cent, ammonium chloride 
solution, then 10 e.e. of the carbonate-hydroxide solution ; 
filter cold, wash, aud titrate the filtrato; this gives tho 
alkali-equivalent of the calcium alone. The magnesium is 
obtained by difference.—J. T. D. 

Barium, Strontium, and Calcium ; Separation and Simul¬ 
taneous Determination of - - . L. Robin. Comp ted 

rend., 1903,137, [4], 258—259. 

The bases aro brought into solution in the form of chlorides 
or nitrates, the liquid is then made faintly ammoniacal, and 
about 2 per cent, of ammonium chloride, free from sul¬ 
phates, is added. The solution is slightly acidified with 
acetic acid, brought to the boil, and a considerable excess 
of a saturated solution of potassium bichromate is added to 
the boiling liquid. The solution should have a reddish 
colour. After boiling for five minutes, the liquid is cooled 
rapidly, aud the barium chromate is collected on a tared 
filter. The precipitate is washed with a warm solution 
containing 0-5 per cent, of ammonium acetate with a trace 
of ammonia, and finally with 10 per cent, alcohol. The 
i filter is dried at 100°—110° C. for at least two hours, aud 
the barium chromate is weighed. Tho filtrate from the 
barium chromate is made ammoniacal and boiled, 3—4 per 
cent, of crystallised ammonium sulphate is then introduced, 
and the liquid is maintained at the boiling point for 15 
minutes with the addition of ammonia if necessary, then 
cooled, aud tho strontium sulphate is filtered off; the liquid 
should have a golden-yellow colour. The precipitate is 
washed with an ammoniacal solution containing 0-5 per 
cent, of ammonium sulphate, then with 10 percent, aloohol, 
and finally dried and incinerated. The filtrate is brought 
to a temperature of 80° €., ammonium oxalate is added, the 
precipitate is allowed to stand for half an hour, then filtered 
and washed with hot ammoniacal water, dried, and incine¬ 
rated, and weighed as ualcium carbonate or sulphate. 

—J. F. B. ° 

Arsenic; New Method of Detecting and Determining 
Minute Traces of -. A. Gautier. Comptes rend. 


Explosives i Manufacture of — . Cl E. Bichel. 

Fr. FW. 327 , 868 , Deo. 22 , l# 0 S. 

Fob the purpose of increasing the safety of explosives for 
me in dangerous mines, the addition of some .vto-10 per 
cfent. of athmoniuim chloride with an equivalent quantity 
of potassium or sodium nitrate is claimed.— G. W, McD. 


1903,137, [3], 158—103. 

The arsenic is precipitated along with iron, and the precipi¬ 
tate, after solution in acid, treated in the Marsh apparatus. 
Dissolve 100 gras, of crystallised ferrous sulphate in 500 c.bi 
of distilled water and 25 grme. of pure sulphuric acid, ttf** 
With hydrogen sulphide, boil, and filter. In the hot 
-filtrate, peroxidise the iron with 28 gras, of t pure Mtrio 
A, ■ :. . •* » - ■--If; / 
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acid. Precipitate the iron be excess of pore ammonia, 
wash, and redhuolve the precipitate in the cold in dilute 
snlpbnrio acid. To remove traces of arsenic, digest for two 
days with pure zinc, and boil tn vacuo. Peroxidise again, 
precipitate by excess of ammonia (enough to redissolre the 
zinc hydroxide), wash, and dissolve the precipitate in oold 
dilate sulphuric acid, diluting so that loo c.e. Contain’ 
AO grow, of FckO,. Instilled waters, prepared in a tinned 
'aep^erstill, and in glass sfter addition of 0-5 per cent, of 
sodium carbonate, when 2 litres were boiled down with 
40 o.c. of pure nitric and 10 e.c. of pure sulphuric acid 
till sulphuric acid vapours appeared, and the t gs ide es 
were tested by the author’s modification of the Msrsh- 
Berzeliusprocess,showed 0-0007 and 0 0011 mgrm. respec¬ 
tively of arsenic per litre; the same waters, boiled alter 
addition of 5 c.c. per litre of the ferric sulphate reagent, 
allowed to cool, precipitated by ammouia, boiled, filtered, 
wnd -the filtrate evaporated and treated as above, showed 
no trace of arsenic. To 2 litres of this purified water, 
4-002 mgrm. of arsenic was added as sodium arsenite, then 
A c.c. of the ferric sulphate reagent; this liquid was boiled, 
precipitated by ammonia, filtered, and the precipitate 
dissolved in dilute sulphuric acid and tested directly in the 
Marsh apparatus ; it showed 0-002 mgrm. of arsenic. To 
t litro of another distilled water, 0-05 mgrm. of arsenic was 
added, and the water was tbeu treated with the reagent; the 
filtered water was absolutely free from arsenic. Traces of 
arsenic may thus be rapidly determined in waters, salts, and 
inorganie substances generally ; acids, acid salts, or bases 
must first be neutralised, and reducing gases must be 
oxidised by bubbling through nitric acid. The method may 
be readily applied to organic substances.—J. T. 1). 

Arsenic in Sea Water, lioch Salt, Table Salt, and Mineral 
Waters, and its Determination in Certain Common 
Reagents. A. Gautier. Comptes rend., 1903, 137, [4]> 
S32—S37. 

Tbs author communicates remits obtained with his new 
method for the determination of small quantities of arsenic 
using ferric sulphate. Sea-water always contains small 

3 uantities of arsenic, the amonnt being considerable near 
le bottom in the neighbourhood of volcanic regions 
(Azores). Brine springs, ferruginous waters, purified sea 
salt, and rock salt also contain traces, whilst sodium chloride 
from a volcanic fissure on Vesuvius contained a considerable 
amonnt. 

Further determinations showed that nearly all the 
•ordinary so-called pure chemical reagents contain more or 
less arsenic, and the quantity of this substance introduced 
in the reagents employed for its determination by the older 
methods has to be taken into account. For instance, 
traces of arsenic were found in distilled water, nitric acid, 
•alphurous acid, bisulphites, ammonia, ammonium car¬ 
bonate, and especially in sulphuretted hydrogen, lly the 
most perfect of the older methods a quantity of 0-001 to 
0-0005 mgrm. of arsenic is likely to be introduced with the 
reagents.—J. F. B. 

Fust) Determination of Arsenic in ——. T. E. Thorpe. 
Chem. Soc. Trans., 1903, 83, 969—974. 

This process consists in burning a known quantity of the 
finely-powdered fuel in a stream of oxygon, passing the 
products of combustion through a suitable absorbing 
apparatus, and determining the amount of arsenic so 
absorbed as well as that left in the ash. (Compare also [ 
Wood-Smith and Jenks; this Journal, 1901, 437.) 

Ten grins, of the finely-divided fuel are introduced into 
the hard glass tube A, which is about 60 cm. long, in such 
a. way that it occupies about 30 cm. of the length of the 
tube, leaving empty about 6 cm. of the tube next to 
the bent portion. The tube is then connected with the 
absorption apparatus, B, containing dilute sulphuric acid. 
A convenient form of apparatus consists of a modified 
de Koninck absorption tube, tbe straight limb of which 
contains glass beads or short lengths of thin glass tubing, 
*o as to offer a considerable surface to the passage of the 
gaseous products of codfitustlon. The hard glass tube, A, 
ss placed in an ordinary combustion furnace and connected 
with an oxygen reservoir. 


The burners of the furnace be n e atif tite empty p o r tio n or 
the tobe am first lighted, a rapid current of oxygen p ao a t ug 
meanwhile through tbe apparatus. The p ow d er e d fael fe 
then heated at the plane where the stream of oxygen first 
impinges on it. As sdon as the combustion bas started, 
very little external heat will be required, and tile coal or 
coke gradually barns away without the formation of soot or 
tarry products. The operation takes two to three hoars. - 
The arsenic present in the fuel will be found partly in the 
ash and partly in the constricted end of the glass tabs and 
in the absorption apparatus. 


Fio. 1. 



To determine the arsenic in the ash, this is shaken out 
into a WUrtzfiask, A,of 100 c.c. capacity,which is attached 
by means of ground-glass joints as shown in Fig. 2, to a 
small reflux condeuser, B, connected with a flask, C, of 
about 70 o.c. oapacity, containing about 10 e.c. of arsenic- 
free hydrochloric acid (sp. gr. 1-1). Into the flask. A, 
containing the coal ash, 25 c.c. of arsenic-free hydrochloric 
acid, containing 0 25 c.c. of bromine, are added by means 
of the ground-in tap-funnel, D. The contents of the flask 
are kept at a gentle ebullition for about two hours. After 
cooling, about a gram of potassium metabisulphite is added, 
und the liquid again heated until the free bromine disappears. 
The solution is filtered from the suspended silica and the 
filter washed with the acid contained in the small flask, 0. 
The filtered solution is returned to the distilling flask, stilt 
connected with the reflux condenser, and boiled to expel the 
sulphurous acid. The condenser is then reversed and the 
liquid distilled into the flask, C, until the residue in the 
flask, A, is syrupy j 10 c.c. of hydrochloric acid are added to 
the residue, and the solution again distilled. The total 
distillate is made up to 100 e.c. and an aliquot portion 
taken for testiog. This is transferred to a small porcelain 
dish, 5 c.c. of pure nitric acid (sp. gr. 1-4) and 2 c.o. of 
pure concentrated sulphuric acid are added, and the solution 
evaporated until fumes of sulphuric acid are freely evolved. 
The dish is cooled and the liquid diluted with about 20 c.c. 
of water and .transferred to a small flask. 0‘5 grm. of 
potassium metabisulphite is added and the solution boiled 
until free from sulphurous acid, and when cold used for 
the test. 

To determine the amount of arsenic which is volatilised 
in the combustion of the fuel, the acid in the absorption 
tube is poured into a small beaker, and the absorption tube 
rinsed with a little water. The end of the hard glass tube 
is then well washed by repeatedly drawing the liquid in the 
small beaker into it. The whole of the solution and wash¬ 
ings are made up to 50 o.c., and half this volume used 
directly for the test. 

The determination of the arsenic in the solutions may be 
made by an clectrolytiq method (see next abstract) or by 
means of the Marsh apparatus, in which case it is unneces¬ 
sary to remore the hydrochloric acid by evaporation with 
nitric and sulphuric acid. In either case, the amount of 
arsenic is determined by comparison with arsenio deposits 
obtained from known quantities of arsenions oxide. 

Figures are given illustrating the accuracy of this method, 
and ft would appear that the greater quantity of the arsenic 
whioh may be present in fuel is not volatilised, but is 
retained by the ash. This is notably the case with cokes 
(compare Ling and Newlaads/thU Journal, 1901, lu08). 
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The author expresses the view that the greater portion of 
the anenic which may be found on malt has been deposited 
on it in the form of eoai ash, and ought, therefore, to be 
removed from it by bruBhihg and screening.—J. 1<. B. 

Arsenic ; Electrolytic Determination of Minute Quantities 

of -, more especially in Brewing Materials. T. K. 

Thorpe. J. Chcm. Soc. Trans., 1908, 83, 974—986. 

Thb committee, of which the author is a member, appointed 
by the Board of Inland Revenue on the recommendation of 
the Royal Commission on Arsenical Poisoning, report that 
those methods which depend on the conversion of the arsenic 
into hydrogen arsenide and the subsequent deposition of the 
arsenic in the elementary form by heating the gas are, on 
the whole, to be preferred. The hydrogen arsenide may be 
formed by the action of nascent hydrogen on the arsenio 
present. The hydrogen may be evolved either electrolyti- 
cally or by means of dilute hydrochloric acid on zinc ad¬ 
mixed with, or containing, such an amount of copper or 
other suitable metal as to give rise to a sufficiently rapid 
evolution of the gas. The amount of arsenic deposited by 
heating the hydrogen arsenide so formed, is then deter¬ 
mined by comparison with deposits obtained in precisely 
the same manner from wort, beer, malt, &c. containing 
known quantities of arsenic. 

The electrolytic process described by the author is an 
improvement on that described by Bloxam (Quart. Jour. 
Chem. Soc., 1861,13, 12 and 338). 


Fig. 1. 



The glass vessel A (big. 1) forms, with the porous vessel 
1), the inner celt for the cathode, where the hydrogen and 
hydrogen arsenide are produced on passing the electric cun- 
rent. The vessel A is open at the bottom and fitted at the top 
with the ground-glass stopper B, through which is passed, to 
a point just below the neck of the vessel, the stem of the tap 
funnel. The glass stopper also carries the gas-exit tube, 
on which is a bulb. The tube is bent, and is connected by 
means of a ground-glass joint with the drying tube C. A 
piece of platinum wire is fused through the glass cap for 
making the connection on the outside with the current, and 
within the vessel with the electrode. 

The inner electrode, forming the cathode, is of sheet 
platinum and cone-shaped, with several perforations. It is 
suspended from a hook made on the end of the wire passing 
through the glass stopper, and is adjusted so that when the 
stopper is in position, the lower edge of the electrode is 
1 mm. above the bottom of the vessel A. It is then securely 
attached to the wire by closing the hook. The hook must 
be effectually closed and the contact complete, or there may 
be a danger of sparking, which might cause an explosion if 
the apparatus contained a sufficient proportion ot air. 

The porous vessel I), which is of unglazed highly 
silicious ware, is from 1 to 1-5 mm. in thickness, and is 
larger by 2 to 3 mm. in diameter and in depth than the 
cylindrical portion of the glass vessel A. 

The ceil for the anode consists of the itouf gloss vessel E, 
upon the fiat bottom of which the porous vessel D, con¬ 
taining the glass vessel A, stands. The anode is a band of 
platinum, 2 cm. broad, passing loosely round the porbus 
call, and connected with the torrent by means of a platinum 
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wire. The liquid in the vessel E, should be hspt below 
50° C., and the vessel is therefore placed in a larger dish, F, 
containing cold water. 

The drying tube C Is peeked with a piece of cotton 
wool, then pure anhydrous calcium chloride, another pieee 
of cotton wool, followed by a roll of lead acetate paper. A 
spiral coil of lead acetate paper is alto placed wititift the 
enlarged end of the exit tube, to which the calcium chloride 
tube is attached. 

The hard glass constricted tube, in which the arsenic Is 
to be deposited, is connected to the eod of the dryiug tube 
by means of unvulcanised rubber tubing. For making the 
tubes, Jena glass tubing, with an external diameter of 
5 mm. and an internal diameter of 3-5 mm., is used, The 
restricted portion of the tubo has an external diameter of 
2 mm. The tubo is supported in a horizontal position by 
resting in the slots on the upper edge of the cone which 
surrounds the flame of the small Bunsen burner. A piece 
of platinum gau/.e, about 2 cm. in diameter, is wrapped 
round the tube at the point where it is to be heated by the 
flame. 

The apparatus, when employed in the manner to be 
described, has an apparent resistance of 1-4 ohms, the 
potential difference between the euds of the wiros of the 
poles being 7 volts with a current of 5 ampCres. This 
strength of current gives about 40 c.c. of hydrogen per 
minute, which furnishes a steady flame about 2 mm. in 
height, and is the strength of current reeommended for the 
purposes of the test. To reduce the intensity of the main 
laboratory supply, a rheostat of incandescent lamps may he 
used. The lamps are arranged in parallel with each other, 
hut in series with the apparatus, and, according to the 
cuircnt desired, lamps of different candle power may be 
inserted. An ammeter is included in the circuit. 

The apparatus may be arranged for the simultaneous 
execution of a number of tests. By suitable consti uotion 
of the charging board the electric current posies through 
the solutions arranged in electrolytic cells in series, and any 
of these maybe brought into or out of the circuit as desired. 
The current is brought to the required strength, 4-5 to 5 
amperes, by the introduction in the rheostat of lamps of 
the requisite power according to the number of tests to be 
carried out simultaneously. Fig. 2 shows this arrangement. 

The sulphuric acid employed in the apparatus is prepared 
by mixiug one volume of concentrated arsenic-free acid 
with seven volumes of water. Frothing of the solutions to 
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be'tested may be obviated by adding 1 or 8 e.e. of rectified 
amyl aleohol to the acidified liquid undergoing electrolysis. 
The author points out that it is advisable to saturate the 
Stock of dilate acid with the products of its eleotrolytic 
decomposition before use in the apparatus. 

Mode of Working.—.the porous vessel D (Fig. 1) contain¬ 
ing the vessel A, is placed in E, which is surrounded by 
cold water contained in F. The calcium chloride tube C is 
fitted on, and to it is attached the hard glass tube G. This 
rests on the small Bunsen H in such a position that when 
lighted the flame will heat about 2 cm. of the tube just 
before the constriction commences. The connections with 
the battery wires are made by means of binding screws, in 
such a manner that tbo current will pass from the vessel K 
to the cell D; 30 c.c. of dilute sulphuric acid are then 
poured into E, containing the anode, and 20 c.c. of the acid 
are alio run into the cell 1) by means of B, the stem of 
which must be left full of liquid. The connections are now 
completed, the current is switched on, and the time noted. 
The apparatus is free from air in 10 minutes, and the 
hydrogen may be lighted. The flame of the Bunsen is then 
adjusted so that the small piece of platinum gauze is main¬ 
tained at a red heat. The heating of the tube is continued 
for 15 minutes, and if there be no deposit, the apparatus and 
acid may be considered free from arsenic. Two e.e. of amyl 
alcohol are run into D by means of the funnel tap B. This 
is followed by the solution to lie tested, 5 c.c. of water being j 
used for rinsing out the containing vessel. No air must be ! 
admitted, and the stem of the funnel must be left full of j 
liquid. If arsenic be present in the added liquid, a deposit ) 
begins to form in a few minutes, and is generally completed 
at the end of 30 minutes. Tho tube is then scaled full of ! 
hydrogen by opening the stopper of the funnel and im- ! 
pinging a small pointed flame at a point 3 cm. from the j 
deposit, between tho deposit and the turned-up end of the 
tube. The end is drawn off, the electric current is discon¬ 
nected, and the tube drawn off just below the shoulder. 
The deposit of arsenic must on no account be heated by tho 
flame during the sealing of the tube. 

Preparation of tho Standard Deposits.— Although there 
is good reason to believe that the amount of arsenic 
deposited is not affected by the nature of the substance 
with whieh the arsenic may be associated, nevertheless, as 
the quantitative estimation is based on comparison, it is 
advisable to make use of deposits prepared by the addition 
of known amounts of arsenic to arsenic-free specimens of 
each class of substance. Pure, resubliraed nrsenious oxide 
is ground to a fine powder in an agate mortar and dried at 
100 “ 0. ()• 1 grm. is accurately weighed on a watch glass 
uud transferred to a litre flask by washing it down a funnel, 
placed in the neck of the flask, with I or 2 c.c. of pure con¬ 
centrated hydrochloric acid. The liquid must not be heated. 
When the solution is complete it is diluted to 1 litre with 
distilled water anrl thoroughly mixed. Each e.c. of this 
solution (A) contains 0*0001 grm. orO*2 rngrm. of arsenious 
oxide. Of this solution 100 e.e. are carefully measured and 
transferred to another litre flask and diluted with water to 
I litre. This solution (B) contnins in each c.c. 0* 00001 grm. 
(0*01 mgrm.) of ursenious oxide. To different materials free 
from arsenic, known quantities of arsenic were added and 
subjected to the same treatment as the materials under 
quantitative examination for arsenic. In this why standards 
were prepared, representing quantities from 0*002 mgrm. 
to 0*018 mgrm. of arsenious oxide. 

The following is a description of the methods to be used 
in preparing the extracts or solutions of the various 
substances so as to render them suitable for testing :— 

(1) Malt : Unground Malt. —40 e.e. of the dilute sul¬ 
phuric acid (/oc. cit.) and 60 c.c. of water are mixed 
together, raised to a temperature of 30° C., and added to 
40 grata, of malt contained in a wide-mouthed, stoppered 
bottle. The bottle is shaken at intervals during 20 minutes 
and the liquid poured off; 23 c.c. are transferred to a small 
flask, half a gram of potassium mctabisulphite added, and 
the solution boiled until fras from sulphurous aoid. When 
cold the solution is usedrfSr the test. * 

baric Method for Ground Mall.—10 grata, of the ground 
malt ato placed in a porcelain or platinum dish about 


3 ins. in diameter, 30 e.e. cf arsenic-free lime water are 
added, and the dish heated over a small Bunsen flame for a 
few minutes. About 0 * 5 grm. of arsenic-free* magnesia or 
lime is then added and well mixed with the contents of the 
dish, the heating of which is continued until the organio 
matter is completely charred. The dish is then heated in 
a muffle until practically all the carbon is burnt off. When 
cold, the ash is moistened with water and 20 e.e. of tho 
dilute sulphuric acid added. The dish is warmed, tho 
contents transferred to a 4 ox. flask, 0*5 grm. of potassium 
mctabisulphite added, the solution boiled until free from 
sulphurous acid. After cooling, the solution is ready to bo 
tested. 

(2) Malt Substitutes : Glucose, Invert Sugar, Cara- 
mel, $-<*.—3 grins, are weighed into a small flask and 
dissolved in 20 e.e. of water, 0-3 grm. of potassium meta¬ 
bisulphite and 5 e.e. of the dilute sulphuric acid are then 
added, and tho solution, after being boiled until free from 
sulphurous acid and cooled, is tested. 

(3) Wort.—I t is unnecessary to destroy the organic 
matter. 25 e.c. of the wort are placed in a small flask, 
O'3 grm. of potassium metabisulphite and 5 e.e. of dilute 
sulphuric acid added, and the solution boiled until free from 
sulphurous acid, cooled, and tested. 

(4) Hoes and Hof Substitutes.— 5 grras. of the sub¬ 
stance, ground if necessary in a mortar, are placed in a 
platinum dish and treateil in the manner described for 
ground malt. 

(5) Beer.-— 25 c.c. of the beer are placed in a small 
flask and treated in the same way as wort. 

(G) \ east ani> Yeast Foods.. .*> grms. are placed in a 

flask and gently warmed with 20 c.c. of water, 0*5 grm. of 
potassium metabisulphito and 5 e.c. of dilute sulphuric 
acid are added, and the solution boiled until free from sul¬ 
phurous acid. If the yeast food is liquid, 25 e.c. are taken 
for tho test, the subsequent treatment being the same. 

(7) Chemicals: (a) Sulphites .—1 grm. is dissolved in 
25 c.c. of water, 5 c.c. of dilute sulphuric acid are added, 
and the solution boiled until free from sulphurous acid. 
25 e.e. of solutions of sulphites are taken and boiled in the 
same manner with 5 c.c. of sulphuric acid. 

I (i) Acids: Sulphuric Acid.—h c.c. are diluted with 
20 e.c. of water, 0* 5 grm. of potassium metabisulphite added, 
and the solution boiled to expel the sulphurous acid. 

Hydrochloric Acid. — 5 e.e. are placed in a porcelain dish 
and diluted with 5 c.c. of water ; 5 c.c. of pure nitric acid 
I (sp.gr. 1*4) and 2 e.c. of concentrated sulphuric acid are 
then added, aud the contents of the dish evaporated on the 
sand-bath until the sulphuric acid fames. When cold 
20 e.e. of water and 0*5 grm. of potassium inetabisnlphife 
are added, the solution transferred to a flask, and boiled 
until free from sulphurous acid. 

(c) Sulphur. —10 grms. are taken, and burnt in a current 

of oxygen in the manner described in connection with tho 
estimation of arsenic in fuel (see preceding abstract). The 
temperature to which the glass tube is heated should be 
as low as possible consistent with the burning of the sulphur, 
and the empty portion of the hard glass tube, next to the 
bent and drawn out end, should not be heated until the 
sulphur in the other part of the tube has been burnt. The 
liquid in the absorption tube is boiled to expel sulphurous 
acid, and any sulphur or other solid substance which may 
have passed into the absorption tube in the process of com¬ 
bustion is rendered soluble and in suitable condition for 
addition to the electrolytic apparatus by the method 
described for treating the ash of fuel (see preceding 
abstract). r ® 

(d) Other Chemicals. —Of solids, 1 grm. is taken and 

dissolved in 25 c.c. of water. 25 e.e. of liquids are taken. 
In either ease, if the solution be alkaline, it must be neutra¬ 
lised with dilute sulphuric acid. To the neutral liquid 
0*6 grm. of potassium metabisulphite and 5 c.o. of dilute 
sulphuric acid are added, and the solution boiled free from 
sulphurous acid, cooled, aud tested. > 

(®) FnitNGs—5 grms. are weighed out into a flask, 
20 e.c. of wateraddod, and gently warmed. If sulphurous 
acid or a sulphite be presept, 5 c.c. of dilute sulphurie ' 
aoid are added, and the solution boiled until free from 
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sulphurous Mid. If no sulphurous sold bo present in the 
finings, 0-5 giro. of pot&stium metabisulphite is added, and 
the solution treated in the manner just described. —J. L. 15. 

Antimonyt Volumetric Determination of ——, in Anlimo- 
uial Lead. U. Nissenson and P. Siedler. Chem.-Zeit., 
1903,27, [60J, 74a—752. 

A modification of the method first suggested by Gydry, 
in which the antimony as chloride in hydrochloric acid 
eolation is titrated with potassium bromate solution, using 
methyl orange (the authors prefer indigo) as no indicator. 
Potassium bromate “ poriss. for analysis ” is three times 
recrystallised, dried at 100° C., and finally over sulphuric 
acid in a desiccator, and 2'7852 grrns. are dissolved in 
water and made up to a litre. About 1 grm. of the finely- 
divided metal is taken, 20 c.c. of hydrochloric acid contain¬ 
ing bromine poured over it, and the whole kept warm aod 
occasionally shaken till solution is complete. The liquid 
is now boiled to expel the bromine, cooled a little, two or 
three small crystals of sodium sulphite arc added, the 
liquid is again boiled till all sulphur dioxide is expelled, 
20 c.c. of dilute hydrochloric acid are added, the liquid 
brought to the boiling point, and titrated hot with the 
deciuormal potassium bromate solution. Three drops of a 
sulphuric acid solution of indigo are used as indicator ; in 
the first instance (with an unknown sample) this is added 
at the beginning, and the blue colour gradually fades into 
green and disappears ; three drops more are added and the 
titration continued till the sudden disappearance of the 
colour. In titrating a second portion of the same sample, 
the bromate is run in nearly to the finish, as indicated by the 
first titration, the indicator then added, and the titration 
pursued to the end. The results are accurate, and the im¬ 
purities usually present in antimonial lead do uot, iu the 
quantities in which they usually occur, affect the process. 

—J. T. 1). 

ORGA NIC—QUALITA TIVE. 

Chloroform, Rromoform, and Iodoform ; Colour Reactions 

of -R. iJupouy. Hull. Soc. I’hnrm. de Bordeaux, 

May 1903, 140. Chem. News, 1D03, 83, [2278], 87. 

Cm.onoFOKM, when treated with phenols in the presence of 
dry caustic potash, gives brilliant colorations, due, pro¬ 
bably, to the formation of dyestuffs of the atirin group. 
Ordinary phenol gives a yellow, resorcinol a bright red, and 
naphthol a blue colour. By using isopropylmethylphenol 
or thymol, and acting with sulphuric acid on the product 
first formed, a colour reaction is obtained by means of 
which very stflall quantities of chloroform can be detected. 
On adding to 0'5 c.c. of a 5 per cent, alcoholic solution of 
thymol, a drop of chloroform and a very small quantity of 
caustic potash, and boiling for about half a minute, a yellow 
colour is produced with a more or less pronounced reddish 
tint, according to the amount of chloroform present. On 
now adding, very carefully, 1 q.c. of sulphuric acid and 
again heating to boiling, a fine violet colour is produced, 
which is generally too intense to allow of direct examina¬ 
tion with the spectroscope, If a few drops of the violet 
liquid be poured into a little acetic acid, and a spectroscopic 
examination made, the spectrum observed is similar to that 
of oxyhaetnoglobin, with two bands situated in the green, 
but nearer the red end of the spectrum than that of the 
latter. If a few drops of the violet liquid bo mixed with 
water, a blue liquid is obtained which gives a spectrum 
characterised by a band situated between the D line and 
the red. The colour reaction described is also given by 
bromoform and less readily by iodoform ; and the author 
states that the same may be said of all the colour reactions 
of chloroform.—A. S. 

ORGANIC—QUANTITATIVE: 

Nitrogen ; Apparatue for the Determination of—. 

U. Marquis. Bull, Sou. Chirn,, 1903,29; [14], 780—782. 

Tbk- apparatus is intended to be attached to the combustion 
tube in Dumas’ process of nitrogen determination, so as to 
allow of the exhaustion of the tube toremove air adhering 


to the oopper oxide. The tube O B C F, about 80 eaa. 
high, communicates with the measuring tube 3 D by the 
tube II (constricted so as to prevent a sudden rash of gas), 
is attached to the combustion tube by A, aod it furnished 

with the three-way 
stopcock U. The 
bulb D of the mea¬ 
suring tube is about 
0 cm. in diameter, die 
tube 8 cm. in d^a- 
meler and 20 cm. 
long; the whole con¬ 
tains about 200 — 
250 c.o. of potash 
solution. The bulb 
I) is filled with mer¬ 
cury to about 1 cm. 
above H, uud the 
upper part and the 
tube are then filled 
with potash by open¬ 
ing J and raising the 
reservoir. A is con¬ 
nected with the com¬ 
bustion tube, H is 
placed in position 1, 

© ,t\ uud the whole ex- 

hausted by the pump 
i * connected to H. It is 

now closed, carbon 
■ dioxide is generated, 

^ mid passes through 

11 into J I), carrying 
£ 'I air with it. 'The ex- 

3 J haustion is repeated 

_ as often as necessary, 

V and when done for 

i j ff] the last time, It is 

—y cautiously turned to 

position 3, and the 
mercury allowed to 
rise almost to 0, whort It is closed. The stopcock being 
thus covered with mercury, there is no leakage, and the 
combustion can bo safely proceeded with.—J. T. D. 

Indigo; Determination of -, in Substance and oa Me 

Fibre. K. Mohluu and M. It. Zimmermunn, Zeits. f. 
Barbell- u. Textil-Chem., 1903, 2, [10], 189—193. 

Preparation of Pure Indigotin.—ln\iew of the importance 
of obtaining pure indigotin in connection with the prepara¬ 
tion cf staudard solutions of indigotm-disulpbomc acid, for 
analytical purposes, the authors have devised the following 
process, which is based upon the conversion of indigotin 
into the indigo monosulphate described by Bin* uud 
Kuffcrath (this Journal, 1903, 20) 4 grins, of Indigo 

pure (B.A.X.F.) are heated on the water-bath for half an 
hour with a mixture of 50 c.e. of acetic acid and 10 e.c. of 
concentrated sulphuric acid. The solution is allowed to 
cool j the crystals of the monosulphate which separate are 
collected on a Neubauer platinum-dish filter, drained, and 
washed with a mixture of acetic and sulphuric acids until 
the filtrate shows only a palo blue colour. Thereupon the 
crystals are dissolved in 500 c.c. of the acetic-sulphuric 
acid mixture, the solution filtered, and gradually mixed at a 
temperature of 70° 0. with 200 c.c. of boiling water. The 
precipitated indigo is collected, washed, and dried at 105° C. 

It is next redissolved in 60 c.c. of the ueetic-sulphurio acid 
mixture, the solution being allowed to cool, and the crystals 
collected on a filter and washed as before. Finally, the crystals' 
thus purified, are hydrolysed with 95 per cent, alcohol The 
indigotin so formed is collected on a platinum filter, and is 
washed first with 100 c.c. of hot, dilute (1:10) hydrochloric 
acid, and then with 200 c.c. of hot water. It is then dried 
at 105° C. 2 ■ 5 grans, of indigotin of 99 • 9 per cent, purity 
aro thus obtained. . V 

Determination of Indigotin in Natural Indigo. —0-1 grm. 
of the indigo, which has been finely ground and sifted 
through silk gauze, is weighed into a flask of 100 c.c. capacity; ■ 
a few garnets are added; and then 80 c.c. of a mixture of 
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100 c.e. of acetic acid and 4 c.c. of sulphuric add. The i 
flask i* then heated on the water-bath, with occasional i 
shaking, for about 15 minutes. The solution is Altered 
through a toughened Alter paper, previously moistened with 
the acid mixture, or through a platinum filter, into a 300 c.c. 
beaker, the flask ard filter being afterwards washed with 
00 c c. of hot acetic-sulphuric acid mixture. 00 c.c. of 
this are added to the filtrate, which is next heated to 70 ° C. 
and gradually mixed with 100 c.c. of boiling water. The 
mixture, after being allowed to cool, is filtered, the 
precipitate being collected on a tared filter and washed 
successively with 00 c.c. of hot, dilute ( 1 : 10 ) hydrochloric 
acid, 00 c.o. of hot water, and 2—5 c.c. of 95 per cent, 
alcohol, before being dried at 105° C. and weighed. The 
ash is then determined, and its weight is deducted from 
the weight thus found, the difference being the amount of 
indigotin. i 

Determination of Indiyoiin in Synthetical Indigo .—As i 
Wangerin (Inaug. Dissert., 1902) has shown, syntheticul ! 
indigo contains a red dyestuff, resembling, but apparently 
not Identical with indirubin. which is with difficulty 6 cpa- | 
ruted from the accompanying indigotiu, its best solvent, j 
namely, pyridine, removing it incompletely. 

The analysis of synthetical 'indigo is performed as de¬ 
scribed above, but inasmuch ns only 7 5 per cent, of the red 
dyestuff in question is left in solution when the indigotin is 
precipitated, it is necessary to continue the purification ot ! 
the latter until a colourless solution is obtained. Tho per¬ 
centage amount of the red dyestuff present may, however, i 
be readily calculated by deducting from 100 the sum of the ; 
percentages of moisture, ash, organic impurities insoluble 
in the acetic-sulphuric acid mixture, and crude indigotin 
found in the manner described, and multiplying the differ¬ 
ence hy J. The percentage of pure indigotin is obtained 
by deducting from that of the crude indigotin oue-third of 
the percentage of the red dyestuff thus found. 

Moisture is estimated by drying for two hours at 105° C. 

Insoluble organic impurities are estimated by treating 
tho Indigo with the acetic-sulphuric acid mixture, filtering I 
through a platinum filter, washing the residue, drying it at 
106° C., weighing, incinerating, and deducting the weight 

of ash. , ... 

The results of the analysis of two samples of synthetical 

Indigo are given. | 

Determination of Indigo on the Dyed 1'ibrc. (III 
collaboration with j. L. Fitzke.) Hints and Kufferath (this 
Journal, 1903, SI) have pointed out the advantage of the 
use of a mixture of acetic and sulphuric acids in extracting 
indigotin from dyed fabrics (see also this Journal, 1903, : 
835). The authors prefer to employ a mixture containing 
proportions of the acids different from those used by the 
chemists named, according to the following method 
About 10 grms. of the indigo-dyed fabric are cut into small 
portions and placed in a flask of 250 o.c. capacity. 50 c.c. 
of the acid mixture (100 o e. of acetic acid and 4 c.c. of 
concentrated sulphuric acid) are added, in the case of 
cotton fabrics, U00 c.o. in that of woollen fabrics. The 
flask is then heated for half an hour on the water-bath. 
The solution obtained, is filtered through a toughened filter- 
paper. The extraction is then repeated with 50 c.c. of the 
aoids and the solution is again filtered, the residue being 
washed with a warm mixture of the acids so long as any 
dyestuff is dissolved. The united filtrates and washings are 
then heated to 50° C., and gradually mixed with lfc —2 
volumes of boiling water. . 

The indigo whieh is thus precipitated in fine needles 
filtering readily, is collected on a tared filter. After 
being washed, in succession, with hot water, 1 c.c. of 95 per 
centf alcohol, and 100 o.c. of ether, it is dried at 105° C. 
and weighed. In the case of cotton fabrics, 0-22 must be 
dedacted from the percentage found, for cellulose attacked 
and dissolved by the mixture of acids and precipitated ia a 
modified form along with the indigo.—E. B. 

Siihi Determination?*/ Inorganic Weighting Agents in 

: ■ B. GneHftw Zeita. f. Farben- u. Textil-Chem., 

1M8 - , a, [11], 209-810. 

About 9 arms, of tho silk to be tested, and in which the 
moisture present has been determined, aie imtnersed, with 


frequent stirring, for an hour at the ordinary temperature, 
in 100 e.o. of a 5 per oent. solution of hydtofluosilioio acid. 
The solution is removed and the treatment repeated with 
100 o.c. of fresh acid of the same concentration. The silk 
is then washed seven limes, each time for 4 hour with 
about 150 c.o, of distilled water, after which it is dried at 
95 °—105° C. The difference between the weight so found 
and that of the dry silk taken, corresponds with the amount 
of inorganic loading agents present. From the percentage 
of this (r), that of the load above par (x + RO — 100 ) may 
be calculated from the formula, y : z :: 80 : x, y being the 
percentage of puie silk (fibroin) found in the sample tested, 
and tbe loss in ungummiog being assumed to be 20 per 
cent.—K. B. 

Silk 1 Action of Hydrofluosilicic and Hydrofluoric Acids 

on _. 1 {, Gnehm and R. Weber. Zeits. f. Farben- u. 

Textil-Chem., 1903, 2, [11], 210—214. 

Action of Hydrofluoric and Hydrofluosilicic Acids on Non- 
loaded Silk .—With a view to ascertaining whether these 
acids have any action upon silk, under the conditions 
adopted for the quantitative determination of the inorganic 
loading agents in silk fabrics (see preceding abstract), 
samples of raw, souple, and boiled-off silks were treated 
with tho two acids in the manner described. The results 
are given in the table below:— 


Raw silk (tram). 

„ „ lorgunzino).. 

Souple silk. 

Boiled-off silk (organzine) . 


Loss with 

Loss with 

Hydrofluosilicic 

Hydrofluoric 

Acid. 

Acid. 

Per Cent. 

Per Cent. 

0'05 

0*05 

(KM) 

0*31 

0MI7 

0*00 

0-48 

0-81 


On treating the raw silk (tram) ten times in this way, the 
total loss (calculated on the dry fibre) amounted to 7 -46 per 
cent, with hydrofluosilicic acid, and to 5 • 22 per cent, with 
hydrofluoric acid, the percentage of inorganic matters (ash)‘ 
in the silk becoming reduced from 0'75to0'28 andO-36 
respectively. In the case of tho boiled-off silk, the loss in 
weight in seven extractions with hydrofluosilicic acid 
amounted to 1-01 per cent., the content in inorganic matters 
being at the same time lowered from 0-71 to 0 -12 per cent. 

From these results it would appear that the silk fibre is 
not injured by either of the acids experimented with, when 
applied iu the manner adopted. 

Action of Hydrofluosilicic and Hydrofluoric Acids on 
Silk loaded with Stannic Phosphate and Silicate.— 
2-1264 grms. of Chinese silk (tram) containing 8'85 per 
cent, of moisture (i.e., 1-9384 grms. of dry silk) and 43-12 
per cent, of inorganic matters (ash) were treated, as in the 
above examples, with by drofluosilieie acid. The purified silk 
weighed 0-9176 grm. (-43-15 per cent.), the loss in weight 
being 1-0208 grms. (=48 per cent.). The load above psr 
thus found is 68-9 per cent. With hydrofluoric acid the 
number obtained was 69. The load, according to the silik 
dyer who had treated the silk on the large scale, was 69 per¬ 
cent. above par. 

Other samples of silk yarns containing known charges 
were submitted to examination. In no ease were differences 
found which were greater than could be accounted for as 
being due to variations in the amount of moisture present in 
the yurns during the operations of weighting on the large 
scale. 

Action of the Hydrofluosilicic and Hydrofluoric Acids on 
Black-dyed and Loaded Silk.—A sample of Japanese silk 
(tram), which had lost 19 per cent of its weight in tbe 
operation of boiling-off, and whieh had been dyed black 
and loaded to the extent of 208 per oent. above par, con¬ 
taining in this condition 12-58 per cent of moisture and 
36-4 per cent, of inorganic matters (ash), was treated with 
the two acids, as described. With bydrofloosilioio acid tbe 
inorganic matters were redueed, in two extractions, to 31 - 84* 
, and in eight extractions, to 28'98 per oent.; with hydro- 
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floetio-aeid thcj'WBte vtstaoed to 4-6l,and 2-92 pet oent. 
r ee pMt Wely by ihesamc treatment. The method is, oonse- 
qoently, not suitable for theaetimation of tbe loading matters 
in dyed silks. For these the method which consists in 
detecmining the nitrogen (of the fibroin) must still be used. 
Estimations of the nitrogen in the dyed silk upon whioh 
the above 'experiments were made, gave results correspond¬ 
ing with a charge of 186-8—192-4 per cent, above par. 

See Miiller (this Journal, 1903, 622) on the use of 
hydrofluoric acid in stripping loaded silks —E. B. 

Linseed Oil ; Examination of -. B. Sjollema. Zcits. 

Unters. Nahr.* u. Qenussm., 1903, fl, [14], 631—637. 

Linseed oil differs from most other oils in remaining 
completely liquid when cooled below 0° (1. In presence 
of free fatty acids however, crystallisation may occur; 
whilst certain varieties of linseed oil (e.g., North Russian), 
which remain clear at - 14° C., can be mixed with several 
per cent, of cotton-seed oil and then show the same tempera¬ 
ture of turbidity as genuine linseed oil of other origin. 

In the author’s opinion the determination of the refractive 
index of linseed oil is of more value than the iodine value. 

In determining the refractive index the following ]>oints 
are to be taken into account :—(1) The reading is greatly 
lowered by the presence of free fatty acids. (2) A correc¬ 
tion of approximately 0-6 scale division must be made for 
each degree C. when the reading is taken at other tempera¬ 
tures than 15“ C. (3) Oxidation raises the refractive 
index, so that incorrect values are obtained with a small 
quantity of oil (0-O25 grm.) dried for 2 hrs. at 100° C. 
(4) The refractive index of mineral or rosin oil is higher 
than that of linseed oil, whereas most other vegetable oils 
and animal oils give lower readings.— C. A. M. 

Beetroot Juice; Action of Lime on certain Nitrogenous 

Components of -E. Sellier. Bull, de l’Assoo. dts 

Chim. de Suer, et de Dist., 1903, 20, [12], 1251—1261. 

The method adopted by the author for determining amino- 
acids in vegetable products and beetroot juico, consists in 
adding 2-5to5c.c. of concentrated hydrochloric acid to 
50 c.cT of juice, then 50 c.c. of water, heating for an hour 
in a bath of boiling water and distilling off the ammonia 
into standard acid by heating with magnesia. The am¬ 
monia obtained, corresponds to the ammonia pre-existing in 
the juice together with half that contained in the amino 
acids, that is, in asparagine and glutamine. 

The loss of nitrogen during the working up of juice, 
caused by disengagement of ammonia, comes exclusively 
from hydration of amino acids and pre existing ammonia; 
the other nitrogenous substances found in the juice not 
suffering decomposition by t.ho heat and alkalinity obtain¬ 
ing in practice. 

Herzfeld has shown that albumin coagulated by heat is 
not decomposed by heating with 2 per cent, of lime at 
95° C., but, in limed juice, lime is not the only alkaline 
substance capable of acting, the potash and soda liberated 
by the lime must also be taken into account. 

In order that it may not be necessary to separate the 
albumin coagulated by heating the juice, the limed juice 
should only bo heated to 80° C. for a period not exceeding 
80 minutes.—L. J. de W. 

Sugar in Boiler Feed Water; Quick Method of Determi¬ 
nation of -. H. Pellet. Ball, de 1’Assoc, des Chim. 

de Suer, et de Dist., 1903, 20, [1*]. 1266—1267. 

The author recommends the following method of applying 
the a-naphthol test for the detection and estimation of 
small quantities of sugar as being equally expeditious and 
less liable to error than the use of the apparatus proposed 
by Flamand: tubes graduated to 2*5 o.o. are filled to the 
mark with concentrated sulphuric acid, 1 o.o. of the water 
to be tested added from, a pipette, and then 2 to 8 drops of 
a freshly prepared 2*5 to 8 per cept. alcoholic solution of 
a naphthol added. Standards for comparison are made 
o- 01 ,0-05, and 0*10 grm. of sugar per litre. 

—-L.J.de W. 


im.—SCIENTIFIC & TECHNICAL NOTES. 

Radio-active Emanation; Scintillating Phosphorescence of 

Sidot's Bl ea de caused hg - J. Bister and H. Geitei. 

Physikal. Zeits., 1903,15, [4], 439; Chem. News, 1000, 
88, [2278], 37. 

In an experiment made for the purpose of producing d^** 
tinct phosphorescence by means of the active emaninoD 
continued in tbe air of the ground, the authors iatroduoad 
into a dark space of shout 1 j cb.m, capacity, which contained 
the radio-active emanation of the grouml, an insulated 
screen of Sidot's blende, which had previously been kept in 
the dark for some days, and maintained it for about two 
hours at a negative potential of 2,000 volts. The screen 
became luminous, but on close examination in the dark it 
was observed that the illumination was not uniform, the 
intensity of the light of the individual parts of the luminous 
surface being subject to constant change. By aid of a 
microscope, the sciutillation of the screen was found to be 
due to a number of separate luminous specks, eaob of 
which only flashed out momentarily. In an experiment 
with diesel's “emanation substance” (see this Journal, 
1903, 322), the sciutillating luminosity of the screen was 
also visible in an incompletely darkened space; and 
it could be shown that the phosphorescent light Is not 
extinguished by the influence of red light. When the 
emanation substance was laid directly on the (non-electrified) 
screen, the latter showed the same scintillating phosphor¬ 
escence. A luminous screen of calcium tungstate, after an 
exposure of about 1 hour, was rcuderod lastingly luminous, 
but the characteristic scintillation of zinc blende was not 
visible. A current of air led over the blende screen had no 
influence on the scintillations, and the latter also remained 
the same whether the screen was closely pressed with its 
luminous side against a glass plate or not.—A. 8. 

Active Oxygen. VIII. AutoxidationofCcrous Salts and 

Indirect Autoxidation. C. Engler. Ber., 1903, 30, 

[11], 2642—2651. (See also this Journal, 1897, 882; 

1899, 65 ; 1900, 682, 697; 1901,1151.) 

According to Job (Ann. chim. phys., 1900, 20, 205), 
cerous carbonate dissolved in potassium carbonate solution, 
when shaken with air, forms a peroxidised compound 
which may be isolated in the form of the double salt, 
CcjOjfCOa^.IKjCOj. 12H s O. This is considered by Job 
to be a case of direct uutoxiilation, i.e., the direct union of 
oxygen with the cerous salt with the formation of the per¬ 
oxidised compound. 

The author has investigated the reaction, and has arrived 
at the following conclusions ;—Two atoms of cerium in the 
form of a cerous salt absorb only 1 mol. of oxygen, and of 
tho oxygen absorbed, one-half is rendered active, just as 
in all other known eases of antoxidation. The pcrogidiseil 
compound formed, is not a primary reaction product, but a 
secondary one, being produced by the action of the hydrogen 
peroxide formed by the primary autoxidation. Tho reactions 
may be explained in the following manner :—Cerous salts 
have, in couscquence of the unsaturated character of the- 
metal, a tendency, in potissium carbonate solution, to 
become saturated with hydroxyl groups (ions), forming 
basic eerie carbonate, whilst the free hydrogen atoms (ions) 
produced, unite with oxygen with the formation of hydrogen 
peroxide. 

.Ce • (COj)i • Ce. -c 2H 3 0 + .0 3 .- 
OH.Ce.i (CO,), -Ce.OH + H.O,. 

These primary products of the autoxidation—basic eerie 
carbonate and hydrogen peroxide—however, act further 
upon one another, with the ultimate formation of the per* 
oxidised compound which Job isolated in the form of a 
double salt (see above). 

OH.Ce j(CO,), -Ce.OH + 2H,0,-** 

OH.O.Ce ! (CO,), • Ce.O.OH-*H,0 + C*A(CQ,>, 

(hydrated cerium peroxide) . 

The author considers that the behaviour of eerous ootn* 
pounds on autoxidation may give a elae to tbe pr o sn st s s 
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which take place in the Auer light. The lower oxides of 
cerium in presence of air and glucose act a* oxygen 
carriers; the glucose redaces the peroxide formed by 
aatoxidation hack to a census compound, and -the latter 
then absorbs more oxygen, and so on. In a similar manner, 
a system of reducing and autoxidising reactions between 
the different oxide* of cerium (Ce 5 0 3 , Ce0 3 , CeO,) may be 
brought about by the reducing gates and oxygen present in 
the unbumt gas mixture, the effect being to greatly increase 
the intensity of the combustion, and, consequently, the 
temperature and the light emission. Here, of course, the 
qase would be one of direct autoxidation, and not indirect, 
as in the case of solutions of cerous salts. (See also this 
Journal, 1902, 257, 720, 795 ; 1903, 168.)—A. S. 

Sulphur i Bromides of -. O. Buff and G. Winterfeld. 

Her., 1903, 36 , [11], 2437—2446. 

Mixtures of sulphur monobromide, S 2 Br 2 , with excess of 
sulphur and with excess of bromine were made, and the 
melting- and freezing-points of these were determined. 
The resulting curve shows a regular depression from the 
monobromido, S 5 Br 3 (71'38 per cent, of bromine) to a 
eutectic mixture containing CO per cent, of bromine, and 
then a regular rise to 93 per cent, of bromine. No indica¬ 
tion whatever is given of the existence of compounds 
corresponding to the formula Sllr 2 , BBr 3 , or SBr 4 . The 
vapour pressure curve of mixtures varying from pure 
monobromide to pure bromine is also a straight line, 
without any suggestion of a higher bromide. The sulphur 
monobromide for this investigation was prepared by heating 
together the theoretical quantities of pure, absolutely dry 
sulphur and bromine in sealed tubes in a water-bath tube- 
oven, and distilling the product under very low pressure 
(b. pt. 57° at O'22 mm.). The pure substance melts at 
—46° C., and its sp. gr. at 20° C. is 2'6355. (Compare 
this Journal, 1903, 296.)—J. T. 1). 

Ferrisulphuric Acid and Ethyl Ferrisulphate. A. Reeoura. 

Comptes rend., 1908, 137 , [3J, 189—191. 

Ferric sulphate combines readily with sulphuric acid, 
forming the compound l''e 3 0 3 .380.,.SO.IL. H H 2 0. This 
the author regards as a dibasic ferrisulphuric acid. Tt is 
dissociated by water, and hence its salts cannot be prepared ; 
but when boiled with absolutely dry alcohol and allowed 
to stand for some months, the solution deposits a yellow 
solid ethyl ferrisulphate, FtijO.i. 3SO s . S0 4 (C 2 H 5 ) 2 .411„0. 
As ferrisulphuric acid at 80°—100° C. loses 6H s O, and at 
135° C., SO.,H 3 and 2H s O together, the author formulates 
it as Fe5Oj.8SO5.SO4Hj.2H2O + (>HoO. If ferric sulphate 
be dissolved in boiling hydrochloric acid (this Journal, 
1902, 1076 and 1453), the solution deposits crystals of 
ferrisulphuric acid and contains ferric chloride. The sul¬ 
phuric acid formed by the reaction of hydrochloric ueid 
on one part of the ferric sulphate reacts at once on 
another part of the ferric sulphate to form ferrisulphuric 
acid.—J. T. D. 


Books. 

Guide to the Search Department op the Patent 
Office IiIbrart, with Appendices. Second Edition. 
[PatentOffice Library Series. No. 4.] Published 
at the Patent Office, 25, Southampton Buildings, Chancery 
Lane, London, W.C. 1903. Price 6d. , v _ 

GrONDBISS DKR ltBINKN TOD ANGKWANDTEN ElEKTRO- 
chemie. Von P. Ferchland, Ph.D. Wilhelm Knapp, 
Halle-a.-S., Germany. 1903. Price M. 5. 

8vo volume, containing 266 pages of subject-matter, with 
alphabetical index of names of authors and subjects. The 
pages are illustrated with 59 woodcuts. The subjects 
treated of in the text are as follows:— Fart I. Electro¬ 
lytic Conduction. £ Generalities on Electrolytic Con¬ 
duction and Electrolysis.. II. Faraday’s Law. III. Hittorf’s 
Transportation Numbers. IV. Resistance and Conduction 
Capacity. V.,Theories of Grotthus, Claudius, and Arr¬ 
ows. VI. Relation between the Theories of Electrolytic 


Dissociation, the Law* of Gases, *nd the. Newer Theodts 
of notations. VJI. Degree of Dissociation and Dissociation 4 
Constants. VIII. The Speed of Motion the Ions, and 
the Law of Kohlrauich. Part IL Alterations oh Enrroy 
in Electrolytic Processes. IX. Calculation and Measure¬ 
ment of Electromotive Powers. X. Electromotive Powers 
and Meohanioal Heat Theories. XI. Nernst’s Osmotic 
Theories of Electrolysis. XII. Absolute Differences of 
Potentiality. XIII. Electromotive Behaviour of the Non- 
Metals. XIV. Polarisation. Part III. Special and 
Applied Electro-Chemistry. XV. Electrothermic Pro¬ 
cesses. XVI. Technical Electrolysis. XVII. Production 
of Electric Energy by Chemical Methods. 

The Optical Rotating Power op Organic Substances 
and its Practical Applications. By Dr. Hans 
Landolt, Professor of Chemistry in the University of 
Berlin. Assisted by Dr. O. Schiinrock, Dr. P. Lindner, 
Dr. F. Sehiitt, and Dr. L. Beijudt. and Dr. T. Posner, 
Second edition. Authorised English Translation with 
Additions by Dr. J. H. Long, Chicago. The Chemical 
Publishing Co., Easton, Fa. U.S. Amorica. 1902. 
Price 7.50 dols. 

Large 8vo volume containing prefaces to tho 1st and 2nd 
editions, the Translator’s Preface, 728 pages of subject- 
matter, and the General Alphabetical Index. The text is 
illustrated with 88 engravings. The matter is classified 
as follows :— Part I. General Conditions of Optical 
Activity, (i) Introduction, Definitions, and Formula of 
Calculation, (ii) Classification of Active Substances, (iii) 
Nature of the Rotating Power, (iv) Relations between 
Rotating Power and Chemical Constitution of Carbon Com¬ 
pounds. (v) Optical Modifications. Part II. Physical 
Laws of Circular Polarisation. Part Ill. Numer¬ 
ical Values for the Rotating Power. Specific 
Rotation, (i) Constant Specific Rotation of Dissolved 
Substances, (ii) Variable Specific Rotation of Dissolved 
Substances. Part IV. Apparatus and Methods for the 
Determination of the Specific Rotation. Part V. 
Practical Applications of Optical Rotation. Tart 
VI. Constants of Rotation of Active Bodies. 

Iron and Steel, 1901. Statistical Tables. 240. Price 3d. 

This memorandum, which has lieen drawn up in tho Com¬ 
mercial, Labour, and Statistical Department of the Board 
oF Trade, deals with the production and consumption, 
during tho 12 years 1890 to 1901, of iron ore and pig-iron, 
and the production of steel in the United Kingdom and in 
the principal foreign producing countries, viz., Russia, 
Sweden, Germany (including Luxemburg), Belgium, 
France, Spain, Italy, Austria-Huugary, and the United 
States. 


CraUe Beport* 

I.—GENERAL. 

Germany ; Chemical Statistics of .• ; 

Foreign Office Annual Series, No. 3043. 

The chemical industry to-day ranks fifth in the commerce 
of Germany. 

According to official statistics, the goods produced by the 
chemical industry in 1897 amounted to 8,811,279 tons, and 
represented a value of 947,902,070 marks. 6,589 chemical 
concerns were then counted, with 135,850 hands (in the 
jrear 1900,7,169 concerns; in the year 1901,7,352 concerns); 
in the year 1898 the total of wages paid amounted to 
129,638,202 marks (in 1900,154,000,000 marks; in 1901, 
159,000,000 marks), on an average, 948 marks Were 
earned per annum, against 885 marks in 1894. The traffic 
of raw material and finished .goods in the chemical industry 
is shown in the following tables. t. 
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NEW BOOKS; TRADE REPORT. 


I. How Material. 


The Customs duties ure to bo increased ou the following 
articles:— 


| Customs Duties per 100 Kilos. 


Year. 


Value in 


Value in 


Quantity. 

1,000.000 

Quantity. 

l.(Mi(),(KM> 


Marks. 


Marks. 


Tons. 


Tons. 


1892 

1,051,013 

150 ‘ 5 

252,470 

31*1 

1893 

1.118,301 : 

103*8 

351,570 

3.3'9 

I89t 

1 ,*224,230 ! 

10 to 

382.484 

35*8 

1895 

1,320,100 

188*9 

387.225* 

37*2 

189*1 

1,399.376 

109*0 

400.771 

30*3 

1897 

1,517,935 

175*4 

529.993 

37 l 

1898 

1.584,219 

170*0 

587.85*3 

38*0 

1899 

1,811,022 

207*5 

01*3,35*0 

14* 1 

1000 

1.928,002 

218*4 

720,770 

45*2 

1901 

1,040,214 

220*9 

80.3,274 

45*4 


Present Kate. Future Rato. 


Aniseed, fennel seed, coriander, j 
cum min, Ac. 

. Sperm. 

Fish glue. 

! Arrowroot.. ! 

i Dextrin. 

| Grape sugar. 

* Potash. 

K flier of every kind. 

Artificial scents. 

Chloroform. 

Collodion. 

I'.xtracts, tinctures, containing 
[ other or alcohol. 


1I. Finished Goods. 


The rates are to be reduced i 


Year. 

Quantity. 

Value in 

1.000,000 
Marks. 

i 

1 Quantity. 

Value in 
1.000.000 
Marks , 


Tons. 


Tons. 


1892 

210,321 

109*7 

i 458,238 

254*5* 

185*3 

232.735 

109*3 

500,305 

205*2 

1891 

221.470 

100*9 

j 524,298 

i 208*8 

185)5 

239.821 

110*1* 

j 540.073 

301*7 

185*0 

275,5)58 

115*2 

5!»0,097 

32ft 

1897 

280,300 

109*7 

; 591,077 

321*5 

1898 

25*3.079 

104 0 

017,099 

339’2 

1899 

311.457 

108*8 

700,590 

305*4 

1900 

322.220 ! 

113*0 

719,519 

352*4 

1901 

31!*,050 | 

110*7 

785>.2!*7 

302'0 


About two-fifths of the German manufactures are ex¬ 
ported, three-fifths are consumed by the home market. 
The import of finished goods bus remained about stationary 
as to values, but in quantities has materially increiised. 
The export of manufactured goods, however, has increased 
considerably both ns to quantities and values. 

Germany; Nbw Customs Tariff of -. 

Foreign Office Annual Series, No. 3042. 

It is expected that the trade of Frankfort will be 
materially affected by the new Customs tariff, according as 
the duties are increased or reduced thereby. 

On the following articles entirely new Customs duties are 
proposed :— 


Rate per 
100 Kilos. 


Milk sugar. 

Citric and tartaric acid. 

Ammonium carbonate. 

Antimony tartrate. . 

Cinnabar. 

Gall-nuts and catechu. 

Quebracho bark. 

Casein. 

Chloral hydrate. 

Cream of tartar. 

Calcined tin. 

Saccharin... 

Extracts, tinctures, non-etherio, without alcohol.. 

Patent medicines.... 

Galangal. 

White canella. 

Castor oil...... 

Olive oil.. 


Customs Duties per 100 Kilos. 


Present- Rate. 


Sodium carbonate ... 

Crystal soda. 

Sodium biejirl>onato . 

Caustic soda. 

Bleaching ixnvdor ... 

Vegetable wax. 

Beeswax. 


Yokohama, Japan; Trade of -, in 12 

Foreign Office Annual Series. No. 3037. 
Imports. 


Drugs and che¬ 
micals. 

Dyestuffs . 

Italian cloth — 
K* •rosone oil.... 


Cigarette paper . j + 17,000 

i 

i 

Fancy paper .... + 13,000 
Printing paper.. + 20,530 


Used in Government arsenals and 
docks; refused if drier than 1-inoh 
sieve; chemical tests Novero; two- 
thirds import British, one-third 
(Seri nan. 

Increase general but slight; 12,000/. 
in caustic soda, chiefly from the 
United Kingdom. 

Increase almost entirely in aniline 
dyes to Germany's pro lit. 

From the United Kingdom; Germany 
and Belgium supply small fraction.’ 
Japanese oil wells in Echigo compete 
somewhat with import. 

From the United Kingdom for a 
British browery at this port. 

Chiefly from Germany; none from 
the United Kingdom. 

Almost entirely bean manure from 
China; the decrease of 30,000/. in 
phnsphatic manure is confined to 
Yokohama; total import for Japan 
increased; the United Kingdom now 
enjoys more than a half sham of this 
Import as against a quarter share in 
1901. 

Import cannot be expected to increaso 
indefinitely; Japanese mills And 
thick paper more profitable to manu¬ 
facture, and very thin paper is 
therefore imported; sooner or later 
thin paper will bo turned out 
locally. 

Supplied by Franco and Austria* 
Hungary; increased quantities 
needed in connection with import of 
United States leaf tobacco, which 
rose from practically nil to 23,905/. 
From Germany, Belgium, Austria 
Hungary, the United Kingdom. 
Especially for newspapers: from Bel* 
gium, the United Kingdom, Ger¬ 
many, United States, Anstria- 
H ungary. 
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Exports. 

Articles. 

Increase 

or 

Decrease. 

Remarks. 

Drugs. 

Pish oil. 

£ 

+ 173183 

+ 38,540 

Increase chiefly in menthol crystals, 
for which the United States, fol* 
lowed by the United Kingdom, are 
Japan's best customers. 

An exceptionally good yean chiefly 
to Hong Kong, Germany, Belgium: 
Japan's production of crude sharks’ 
oil. obtained by boiling the flesh, of j 
which tho residue is used as manure, j 
is over 17,000 tons ; price, crude, ] 
18.t. id., refined, If. 4a. Qd. per 133 lb. j 

Japan; 

Dkuqs and Chemicals for -. j 


[Aug. 81, isna 




Quan¬ 

tity. 

Value. 

Quan¬ 

tity. 

Value. 

Acetic acid. 

lb. 


£ 

313,850 

£ 

5.181 

Carbolic acid. 


300,37.3 

11,505 

585,477 

15.933 

Alcohol. 

galls. 

11.818 

220.200 

11,405 

Bismuth subni- 
trate. 

lb. 

11.300 

2,087 

. 58,779 

13,121 

Glycerin. 

„ 

204,450 

0,788 

202,921 

5,311 

Hops. 

„ 

151,502 

10,828 

77,901 

5,453 

Potass, ehlorute.. 


571,540 

7.818 

363,265 

0,788 

Quinine. 

Begin. 

oz. 


0.824 

117,318 

0,113 

n,. 



2,237,800 

5,225 

Saltpatro. 


2.50*7 .SO* 

18.525 

2,020,830 

17,002 

Soda ash . 


5,457.001 

14,502 

7,123.700 

19,030 

Soda, bicarbonate 


2.510,180 

7.209 

2.503,07!) 

6,804 

Soda, caustic. 


2,575,580 

12.001 

5,130.053 

24,287 

All other. 


120,532 


139,811 

Total .... 

. 

.. 

237,817 


288,543 


Chemist and Druggist , Aug. 8 , 1903. 

Drugs, chemicals, &e., valued at 283,543/. were imported 
into Yokohama during 1902, compared with 237,817/. in 
1901. They included the following: — 


11M2. 


Batata Gum. —This trade ia only about 12 years old, 
baa risen rapidly, and last year 1,200 tons of gum passed 
through Trinidad. It is at present confined to the area 
bounded by the Orinoco and Oaroni, but large forests are 
reported to exist in the south of the State of Guiara. As, 
however, the tree is now cut down in order to secure the 
gum, wholesale exhaustion of the easily accessible sources 
of supply is going on, and with increasing distance the cost 
of exploitation will, of course, increase. Very little now 
comes from the district of Maturiu, which was the first to 
export it, The quantity received in Trinidad last year 
represented the deatruciion of 180,000 trees, a tree pro¬ 
ducing on an average 15 lb. of gum. It may be added 
that lialata is a valuable bard wood. 

It is stated that a large deposit of iron ore, said to be of 
high quality, exists on the Grand Boca. There are frequent 
indications of other minerals, but very little is known of 
them. 

Mexico ; Imcorts ok-. 

Foreign Office Annual Series, No. 3039. 

The average annual amount of imports into Mexico, 
during 1893—95, was 7,000,000/. ; 1898—1900, 10,000,000/. 
The proportion from the United Kingdom during 1893—95 
was 17 per cent., and during 1898—1900, 18 per oent. 
From Germany during the periods mentioned, 8 and 11 per 
cent, respectively; from France, 14 and 12 percent.; and 
from the United States, 52 and 49 per cent. 

The lotal value of imports into Mexico during the fiscal 
year 1901—2 was approximately 13,000,000/., almost the 
same as in 1900—I, arid the proportions were as follows;— 
the United Kingdom and colonies, 13 per cent.; Germany, 
10 per cent.; France, 10 per cent ; and the United States, 
58 per cent,; followed by Spain with 4 per cent., and 
Belgium, Switzerland, Italy, Austria-Hungary and Holland 
in the order given, with 5 per cent, between them and 
“ other countries.” 

The decline of British trade is the most marked. In 
1901—2 the imports from the United Kingdom and 
colonies were valued at 1,673,079/., against 1,984,800/. in 
1900—1, a loss of 311,821/. Germany follows with a fall 
from 1,416,000/. in 1900—1 to 1,290,000/. in 1901—2, a 
difference of 126,001)/. France comes next wilh a decrease 
of 56,000/., that is from 1,313,000/. in 1900—l to 
1,257,000/. in 1901—2. 


Central Statk.8, U.S.A. j Track in the- 

Bd. of Trade Aug. 6. 

Kansas City, St. Louis, and Iodianopnlis are three 
important agricultural centres, and, at the same time, are 
of importance in the distribution of miscellaneous goods 
over a very large area. 

In each of these cities there is a large trade done in dry 
goods, drugs, chemicals, and hardware. 

In the crude drug trade there is a considerable business 
to be done. The trade, formerly British, has gone to 
Germany, owing, it is said, to German persistence and 
quoting f.o.b. Now York in United States currenoy, but 
orders might still be obtained. 


The trade of the United States increased from 54 per 
cent, in 1900—1 to 58 per cent, in 1901—2, that is from 
! 7,040,000/. to 7,480,000/., a gain of 440,000/., almost exactly 
the value of the trade lost by Europe. 

The statement of the principal imports into Mexico from 
the United Kingdom shows a decline in cement owing to 
i German competition; in coke; in cotton goods bleached 
j and printed, owing to improvements in local manufactures ; 
and in iron and steel rails, owing to Belgian competition. 

The increases in British imports into Mexico include 
alkali, bleached and dyed cotton yarn and twist, and 
painters’ colours. 

In other goods during the past three years we have more 
or less held our own. 

Mexico; Hints to Exporters to -. 


Trinidad and tub Orinoco; Notiis on Track 

BETWKEN -. 

Bd. of Trade J., July 30, 1903. 

The following is a summary of the exports of Bolivar in 
1901 and 1902. Much of the trade of the Delta does not 
pass through Bolivar, being done direct with Trinidad and 
British Guiana:— 


— 


j 1901. 

1 

1002. 

Gold. 

. £ 

70.000 

10,700 


, Kilos. 

162,901 

41,375 

Balata gum.*.. A. ■ 

„ 

1,196.469 

914,276 

Copaiba balsam.... 

• „ 

16,316 

5,979 

Toned beans. 

„ 

7,671 

186,996 



37,910 

46,141 

Tobacco. 


76,919 

8,740 

Horne and skins. 


9,614 

1 

4,717 


Foreign Office Annual Series, No. 3039. 

Drugs and Chemicals. —In making shipments of drugs 
and chemicals care should be taken that they are not packed 
in flasks or vials tearing a label varying from the actual 
contents, as, in such cases, duties will he collected on the 
commodity which is subject to the higher rate. 

Essential Oils.- It is important to declare the kind of 
essential oils, and a perfect distinction between essentia) 
oils and essences must be made. Essential oils, as defined 
in the Customs tariff, are the extracts of certain vegetables 
or plants which have not teen combined with other sub¬ 
stances. When these oils are alcoholised, or contain other 
substances, they are rated as toilet extracts or perfumery. 

Explosives. —When making shipments ot powder or high 
explosives be careful to stats the kind, as duties will be 
levied in accordance with their classification as dynamite, 
blasting powder, or fine gunpowder. 
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Glassware. —State whether glassware is plain, eograveil, 
cut, coloured, or decorated in any manner. If mounted, 
statu with what class of metal. Plain glassware of every 
description without engraving, designs or lettering legible 
or visible against the light j plain crystal glassware with 
bevelled edges; plain or chased glass surrounded with 
common metal and known as “ mosaic window glass ”; 
moulded glass, channelled and common plain glassware 
without engravings or designs, whether white or of one 
other uniform colour, all pay a lower rate of duty than 
when cut, decorated, mounted, or when of variegated shades 
or colours. Plate glass exceeding a thickness of 1 centi¬ 
metre, if not transparent, pays a lower rate of duty than [ 
ordinary glassware. 

Leather.— All kinds of leather, cut into such sizes as are 
only adapted to certain uses, such ns shoe soles, pump 
valves, &c., are considered as “ manufactures of leather.” 

Oils and Paints. —Give commercial name of oil and state 
whether refined or crude, mineral, animal, vegetable or 
mixed oils, and for what they are used. 

All prepared colours containing varnish or other resinous 
substances which impart lustre are rated as “ coloured 
varnishes," and not as “ prepared colours.” 

Soap. —State whether soap is scented or not, and whether 
medicated or toilet, &c. Tar and carbolic soaps are rated 
as medicated. 

Varnishes. —The Customs classification of varnishes in¬ 
cludes all solutions of asphalt or turpentine, paints for 
carriages or furniture, and preparations containing alcohol 
or oil for cleaning furniture. Varnishes containing metallic 
suustauces for gilding pay a higher rate of duty. 

Wall Papers. —State whether wall paper is plain, com¬ 
bined with or containing cloth or silk, whether gilt or not, 
silvered or velveted ; also when it is of the style known as 
“ Ijincrusta Walton,” whether of raised or relief pattern. 

Window Glass. —State whether window glass is plain, 
plate or bevelled, engraved or decorated, with or without 
metal mountings. 

Wines and Spirits. —State whether wines and spirits are 
medicinal or for table use, and whether effervescent or not. 

Aguardiente, brandy, &c., pay duty per litre. Be exact 
in declarations, and for bottled liquors take the entire 
coutcnts of a case as a basis for measurement. 

111.—TAB. PRODUCTS, PETROLEUM, Etc. 

ASPHALT EXPORT of Venezuela. 

Foreign Office Annual Series, 1Vo. 3017. 

A new article of exnort from Venezuela during the last 
year was asphalt, and it is probable that export of this 
product will he important in the future. The asphalt 
comes from the shores of the Lake Maracaibo. The con¬ 
cession is being worked by an American company, who, 
during the last six months of 1903, shipped about 3,333 
tons; a railway from the mines to the shore of the lake has 
also been built. 

Lignite, Petroleum, &o.; Mining for ——, in Italy. 

Foreign Office Annual Series, No. 3022. 

From a recent report published by the Italian Ministry 
of Agriculture, Industry, and Commerce, the presence of 
lignite, petroleum, lead, and manganese oxide is officially 
ascertained in Central Italy j but lack of enterprise on the 
pari of the inhabitants, combined with the scarcity of 
available capital for undertakings of that description, have 
proved serious stumbling blocks. 

IV.—COLOURING MATTERS, Etc. 

Dyestuffs in Germany. 

Foreign Office Annual Series, No. 3042. 

Aniline dyes are chiefly imported from Switzerland; 
France no longer exports to Germany, and her place has 
been taken since 1889 by the United Kingdom; altogether, 
however, the import only amounts to between 7,000 and 
12,000 met. centners. 


The export of aniline dyes, on the other hand, has. 
during the last 10 years, increased steadily, as the following 
table shows. It also establishes how the export has 
developed to the most important countries of importation, 
viz., the United Kingdom and United States of America. 


Erpnrls. 




To the United 

To the United 



Kingdom. 

States. 

Year. 

i 



— 

-- 


Value 


Value 


Value 


Quantity, in i,MKi 

Quantity. 

in 1,0;>0 Quantity.; in 1,*K)0 


Marks. 


Mark*. 


Mark*. 


Met. 

Met. 


Met. 



Centners. 

Centner*. 


Centner*. 


1892 

107,251 : 5*2,563 

20.818 

10,201 

25.232 

11,878 

1S93 

115,51*9 53,17*1 

23,032 

10,595 

19,755 

0,087 

1894 

123,OS | 63,183 

24,970 

10,737 

23.259 

10,001 

isyr, 

157,891 , 03,16*5 

32,579 

13,032 

39.948 

12,899 

ISM 

1*52 320 ! 64,932 

36.030 

14,412 

96,844 

10,738 

1897 

176.389 *57.028 

35.750 

13,585 

39,008 

14,823 

1898 

107,12 5 71,050 

•40.072 

14,62(5 

42,314 

15,445 

ISM 

227,046 74,5*25 

46,478 

15,338 

49,283 

16.863 

19(H) 

237.812 i 77.289 

62,7*55 

17,149 

61,9*1 

16,744 

IDOL 

250,298 79.631 

67,994 

11,094 

51,281 

16,410 



■ ■ 


.. 

——- 


The export of aniline dyes has increased during the last 
nine years by nearly 250 per cent., i.e., from 107,251 met. 
centners in 1892 to 250,298 met. centners in 1901, whereas 
the valooB have only increased about 50 per cent., i.e., from 
52,500 to 79,600 marks, for prices of aniline dyes have 
dropped heavily during this period. 

The German statistics note the following average prices 
per met. centner during the last 10 years :— 



Marks. 


Marks. 

1892. 


1897. 


1893. 


1898. 

. 365 

1894. 

. 430 

1899. 


1895. 


1900. 


189*1. 


19)1. 



The unit prices accordingly have diminished by 172 
marks. The United Kingdom and the United States of 
America have always been the best customers for German 
aniline dyes. Whereas, however, the total export to the 
United States rose from 1892—1901 only by 100 per cent, 
in round figures, the export to the United Kingdom rose in 
the same period by 279 per cent., from 20,818 to 57,994 
met. centners. 

It is said that the chemical industry as a whole has least 
suffered by the recent commercial set-back; the average 
dividends of the chemical limited companies prove that tne 
difference between dividends to-day and those during the 
boom is certainly not very great. The 120 limited com¬ 
panies, working with a paid-up capital of 352,653,100 
marks, distributed in 1901 a total of 48,876,135 marks by 
wav of dividends; this equals an average dividend of 
12 30 per cent., against 12'38 per cent, in 1900 and 18 - 52 
per cent, in 1899. 

The development of the traffic io indigo is of interest. 

In 1892 the import amounted to 17,435 met. centners, 
valued at 18,700,000 marks. 

The import fluctuated during the following years, and 
reached in 1896 its highest figures, with 19,739 met. 
centners, representing a value of 20,700,000 marks. Since 
then a decrease of import began, which was slow at first, 
but augmented rapidly :— 


Year. 

Quantity. 

Value in 1,000 
Marks. 


Met. Centners. 


1900 

5, *543 

4*0 

1901 

6.091 

4'3 

1902 

5,267 

3*0 


Indigo is chiefly imported from British India. After 
India, the United Kingdom brought the heaviest quantities 
on the market; some indigo also came from the Dutch 


K 
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ladies and from Guatemala. Since 1892 the German 
import values amounted to;— 



Marks. 


Marks. 

1892. 


1897. 


1893. 

. 1,180 

1898. 


1891. 


1899. 


189fl. 


1900. 


1896. 


1901. 



They have thus diminished by 575 marks, i.e., by more 
than a third, 

A portion of the indigo was again exported. From 
1892-96 the export fluctuated between 5,810 and 6,880 
met. centners. The export was chiefly directed to Austria- 
Hungary. In May, 1897, after many years of research, 
synthetic indigo entered into competition, and since then 
the export has rapidly increased from 5,079 to 9,180, 
13,643, 18,728 and 26,725 met. centners, so that the export 
has quintupled in live years. For 1902 the increase of 
export is still more i onsidcrable, viz., altogether 52,843 
met. centners. The total value of exports has risen from 
4,800,000 to 25,100,000 marks in 1902, i.e., more than 400 
per cent., though the appearance of artificial indigo caused 
a reduction in prices. 

The main customers for indigo last year were the United 
Kingdom, 3,481 met. centners ; Austria-Hungary, 5,727 met. 
centners; and United States, 7,103 met. centners. Even 
British India imported synthetic indigo from Germany, 
viz.:—290 met. centners in 1899, 146 met. centners in 1900, 
90 met. centners in 1901, and 419 met. centners in 1902. 

Whereas Germany, from 1892—4896, paid for indigo 
on an average 11,500,000 marks to foreign countries, it paid 
only 700,000 marks for indigo in 1902 to foreign countries ; 
even this amount will eventually bo further reduced, since 
it has now been conceded that military cloth may be dyed 
with synthetic indigo. The Hadisclie Anilin und 8odu 
Fabrik alone is 6aid to have produced, during 1900, 
1,000,000 marks worth of it. 

Indiiio at Komi (Javan). 

Foreign Office Annual Series, No. 3016. 

The increase iu the import of German. *idigo (artificial) 
during the past five years has been remarkable, as will be 
seen by the following figures which show the import for all 
Japan from the principal indigo producing countries : — 


Year. 

British India. 

j . ... - - - j 

Dutch India. 

Germany. 


Quantity. 

: 

Value. 

1 

Quantity 

Value. 

Quantity. 

Value. 


I.b. 

£ 

Lb. 

£ 

Lb. 

£ 

1898 

2.257.07$ 

215.4U 

58,505 

7,435 

817 

83 

1899 

1,833.389 

215.01)7 

387,507 

05,308 

17,4X1 

5,297 

IV 00 

1,768.153 

,>42.910 

500,148 

125,702 

41,198 

11,371 

1H01 

1.036,618 

140,208 

433,2 V5 
401.345 

80,403 

; 102,278 

25,171 

1902 

912,842 

120,872 

79,193 

! 431,088 

; i 

101,781 


It is not due to any falling-off in quality that Indian 
indigo has lost the position it formerly held, but to the 
fact that the increased duties which came into force on 
Jannary 1, 1899, caused consumers to buy more and more 
of the better sorts. Duty is levied at the rate of 12'953 yen 
per 100 kin (about 1/. Gs. 6(1. per 1 33 4 lb.), irrespective 
of the quantity of iudigotin contained, and, much to the 
disadvantage of vegetnblo indigos, the German aitificial 
indigo has been passed by the Japanese Customs at the 
same rate of duty. It is understood that the German 
artificial indigo made by the Badische Anilin und Soda 
Fabrik contains about 98 per cent, indigotin, and costs 
about 3s. 6 d. a lb., whereas Indian indigos, though only 
costing from a third to a half and analysing about 30—55 
per cent, indigotin, have the same duty per lb. to pay. 

As India has not acceded to the Anglo-Japanese treaty, 
Indian indigo wilLftmher suffer, ns the statutory tariff wdl 
be raised from April l, 1903, to 21'422 yen per 100 kin. 
Under the most-favoured-nation clause, German and Dutch 
indigos, protected by the Anglo-Japanese Conventional 
Tariff, will continue to pay 12'958 yen, so the future for 


Indian importers is anything but bright. Againat the 
increase in duty, large quantities of Indian indigo are 
expected to be imported before it comes into force, so that 
1903 is not likely to show tho falling-off that it otherwise 
would do. 

V. —PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Mercerised Cotton Cloths: U.S. Customs Decision. 

July 22, 1903. 

Cotton cloths which had been bleached and subsequently 
mercerised are dutiable as “ bleached cotton cloths,” accord¬ 
ing to count of threads, weight, &c,, under the provisions of 
the tariff of 1897 (pars. 304 to 310). Duty had been 
assessed at 10 per cent, ad valorem as “coloured cotton 
cloths,” on the ground that the mercerising process produced 
a change of colour sufficient to make a coloured cloth. 

—K. W. M 

VI. -COLOURING WOOD, PAPER, Etc. 

Wall Paper Trade op Germany. 

Foreign Office Annual Series, No. 3042. 

The British wall paper manufacturers who, until a few 
years ago, fouud a good market in Gernmuy, on account of 
the superior quality of their goods, are of late being more 
and more ousted from the German wall paper imhistiy, 
which is seriously beginning to assert itself. British manu¬ 
facturers will have to use every effort to prevent the total 
loss of the German market. 

The export of German wall paper is steadily increasing, 
so much so that the German manufacturer is becoming a 
keen competitor also in foreign markets, more especially in 
Holland. 

Germany’s export of wall paper amounted to;— 


Year. 

Quantity. 

i Value. 

1897 I 

Met. Centners. 

Marks. 


38 930 

3,114,000 

1898 ! 

43,2 K) 

3.243,000 

1899 : 

47,830 

3,5*7,000 

1900 

59,480 

4,401,000 

1001 ! 

71,180 

5,338,000 


The export has accordingly increased during these fivo 
years by 83 per cent.; during the year under report there 
has been a further increase. 

The import, on the other hand, which is mainly of French 
and British make, has receded as follows: — 


Year. 

Quantity. 

Value. 


Met. Centners. 

Marks. 

1897 

4,180 

502,000 

1898 

5,200 

631.000 

19(H) 

4,040 

505.000 

1901 , 

3,300 

402,000 


A comparison of this respective figures shows that the 
goods mostly expotted are of a cheaper kind, aud that those 
imported include the more expensive makes. However, 
the German industry has also greatly improved in the 
manufacture of the latter j the British manufacturers would 
do well to pay greater attention to the patterns here in 
favour. The days when the so-called “British style ” was 
the fashion, moro especially for bedrooms, are over; this 
fashion materially assisted the introduction and develop¬ 
ment of the recent German style called “ Jugend style,” 
though it is not likely that it will last long, for its exaggera¬ 
tions have a tiring effect j it has, however, given many 
German industries (wall paper, banging's, furniture, &c.) a 
new impetus, which must prove detrimental to foreign 
competitors. During the last year the United Kingdom 
imported from Germany 10'148 met. centners of wall paper, 
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and exported thereto only 817 met. centners. For the first 
11 months the figures are as follows 



Quantity. 


190*2. 

1901. 

I960. 

Import. 

Export .. 

Mot. Cent non*. 
2,514 
05,602 

Met. Centners. 
2,997 
63,151 

Met. Centners. 

1 3,578 

; 52,820 


VII.—ACIDS, ALKALIS, Etc. 

Bromine in Germany. 

Foreign Office Annual Series, No. 3042. 

The mutual arrangement by which no bromine is to be 
exported from Germany to the United States, and none is 
to be imported from there, and by which it was intended to 
keep a free hand in both countries as to the price of bromine, 
has latterly been impaired because American bromine 
preparations are said to be now imported via the United 
Kingdom. Though the price for such wus materially lower 
than German prices, the parties affected did not deem it 
necessary to take steps in self defence, as the American 
bromine productions did not comply with the local require¬ 
ments as to chemical purity, and could therefore find prac¬ 
tically no market for medical purposes. The annual pro¬ 
duction of bromine in America is estimated at 5.10,000 lb., 
the German at 500,090 kilos. 

Coel'KR Sl.l.l'llATK IN IrAI Y. 

Foreign Office Annual Series, No. 3022. 

Since the peronospora has affected Italian vines, a large 
quantity of copper sulphate is being used. Copper sul¬ 
phate of British origin is considered the beet suited for the 
purpose, and manufacturers should mako any earnest effort 
to increase their trade in this article. In each Italian town 
there is an association whose duty it is to advise on all 
matters pertaining to agriculture. These associations are 
called “ Cami/.i Agrari,” and exporters of copper sulphate 
and other chemicals used in agriculture, as well as manu¬ 
facturers of agricultural machines and manure, would do 
well to communicate with the Secretary, sending him 
samples and price lists. 

Salt Competition in Germany; British -. 

Chemist and Druggist, Aug. 8, 1903. 

Iu the course of a report issued by the Halle Chamber 
of Commerce it is pointed out that the importation of 
English salt perceptibly increased in the German market 
during 1902. This rivalry was rendered possible (apart 
from the specially-favoured freight conditions and the 
introduction of the British article free of duty) by the lower 
cost of production, whilst the exportation of English salt at 
a profit to the producers was further facilitated by the 
higher prices instituted by the German salt mine* on the 
reconstitution of the salt association or syndicate. In 
addition to foreign competition, a further danger to the 
German salt mine owners was brought into play by the 
action of certain of the many potash-boring companies 
which were created during the period of prosperity pre¬ 
vailing in 1899 and 1900. These particular potash 
companies, having lost most of their share capital in 
speculative ventures, sought to restore their fortunes at the 
expense of the salt producers by the working of new salt 
beds. The salt syndicate at once took steps to counteract 
this new danger by cutting prices, and it is determined to 
continue the contest, which commenced at the end of 1902, 
in order to maintain the market, in which it finds itself 
already severely pressed. As the new German Customs 
tariff provides for the imposition of a duty on sea-borne 
salt, the preference now enjoyed by British salt companies 
will probably cease on the tariff being brought into 
operation. 


IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Cement Industry ; Russian ——. 

Chamber of Com. J., Aug. 1903. 

There are, save a German consular report, near the 
station Amwrosfenska on the Sscinelnikowo to Taganrog 
railway, rich quarries of 85 per cent, carbonate of lime, 
which supplies a cement works tbere, also the material for 
the factory at Kostoiv. This factory, which is in French 
hands, produces at present about 1,000 casks daily, eaob 
containing 9 to 10 pood ; the annual production may reach 
500,000 pood. The machinery is mostly of German origin, 
the heating boilers are Russian. The average price of i* 
cask is 3-50 roubles, and for larger quantities 3'30 to 8'40. 
The sales are principally effected for Baku, the cement 
being used for the naphtha reservoirs, for which purpose it 
is particularly well adapted on account of its complete 
impenetrability. The West Caucasian material is worked 
up in various factories; it is poor in magnesia and clay, hut 
rich in lime. In the year 1902 these factories sold about 
850,000 casks, 450,000 of which were acquired by Govero- 
i meut and by some of the railways. No exportation took 
place, and importation has nearly ceased, as Russia can 
probably already produce more cement limn it requires at 
present. The said various factories (3) are fitted with 
modern arrangements, possessed of capital, and hold lr.ate- 
'• rial sufficient to last for decades; they occupy about 1,700 
workmen, and work with success. 

j Asbestos in Siberia, 

U.S. Commercial Agent, Vladicostoeh, Mag 10, 1903. 

A Moscow firm has been granted permission to work 
asbestos mines not far from the Kiitni, an affluent i f the 
Angara. The asbestos layers arc found 7 feet from the 
surface. There are some asbestos mines in the Urals, in 
European Russia, hut the larger part of the asbestos used 
for insulators in Russia is imported. Judging from the 
samples, Siberian asbestos is equal to the Canadian product. 

X.—METALLURG Y. 

Fkkhohimoon in France. 

U.S. Cons. Regs., No. 1713, Aug. 3, 1903. 

Ferrosilioon manufactured by electrical process is now 
bciug shipped regularly in commercial and rapidly increas¬ 
ing quantities from France to the I nited States. It is being 
forwarded both from Grenoble, the shipping point nearest 
the plave of manufacture, and Marseilles. During the year 
ended June 30, 1903, the exports from Marseilles amounted 
in value to 33,242 dols., as compared with 196 dole, in 
1892, and there arc evidences of an increasing demand and 
1 capacity to satisfy tiiat demand. 'The concerns principally 
| interested as manufacturers in this enterprise are the Com- 
pagnie Electrothcrmique Keller, Leleux and Co., 3, Rue 
Vignon, Ruris (works at f,ivret-et-Guvet, I si're); the Coin- 
pagme General® de l'Klectro-Cliimie, Bo/.el, Savoie; and 
the Soviet6 Electro-Chimique de la Romouche, Livret-et- 
Gavet, I sere. 

In the French Alps the work of damming streams for 
the generation of electricity has been going on for about 
four years with feverish activity, and a region hitherto 
without important manufacturing enterprises bids fair to 
become a great producing centre. 

Ikon and Stbei. Production ; Bkit an-. 

Eng. and Mining J., Aug. 1, 1903. 

The following are the figures compiled by the British 
Iron Trade Association for the production of iron and steel 
in 1902. The supply of iron ore for the British furnaces 
is shown iu the table at top of page 976. 

This would indicate an average consumption of 2'83 tons 
of ore per ton of pig made, or an average of a little nnder 
48 per cent, iron in the ore. I be imported ore was higher 
in iron than that mined in Great Britain. 

B 2 
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1901. 

J002. ! Changes. I 

Ore mined in Great Britain , 
Ore imported. 

Total. 

Ton*. 
12,200,700 
| 5,548,888 

i 

Tons. ! Tons. 1 

13.426.217 i I. 1,159,427 
6,341,272 ! I. 792,331 

\ 17,816,678 

19,767.489 j I. 1,901,811 j 


The chief source of the ore imported was Spain, from 
which country 5,309,733 tons were received. From Greece ! 
there were 835,824 tons \ Algeria, 215,632 ; Italy, 182,053 ; 
Sweden, 167,083; Newfoundland, 91,617 ; France, 66,172 ; 
Portugal, 17,223. No other country contributed any con¬ 
siderable quantity. ■ 

The total import of manganese ore was 233,333 tons, | 
against 192,654 tons in 1901— an increase of 40,679 tons. 
The chief sources were: Unssia, 112,706 tons; India, 
43,093; Brazil, 41,986; Turkey, 12,263 ; Chile, 11,938 ; 
Greece, 8,322 tons. 

The total production of pig iron in 1902 was 8,517,693 
tons, which compares with 7,851,830 tons iu 1901, showing 
an increase of 665,863 tons. In 1900 the output was 
8,908 570 tons, and in 1899 it was 9,305,319 tons. The 
last figure was the highest ever reached. The figures are 
as follows:— 


The basic process showed a gain last year, though 
three-quarters of the steel made in Great Britain last 
year was acid steel. The small increase in the total steel 
production last year was a notable point. It indicates, 
probably, that a larger proportion of pig iron than usual 
was exported. 

Pm Ikon Production in the United States. 

Eng. and Mining J., Aug. 1 , 1903. 

The American Iron and Steel Association has received 
from the manufacturers complete statistics of the pro¬ 
duction of nil kinds of pig iron in the United States in the 
first ha'f of 1903 ; also complete statistics of the stocks 
of pig iron which were on hand and for sale on June 30, 
1903. 

The production of pig iron in the first half of 1903 was 
9,707,367 gross tons, against 8,808,574 tons in the first 
half of 1902 and 9,012,733 tons in the second half of 1902. 
The increase in production in the first half of 1903 over 
the second half of 1902 was 694,034 ions. The united 
production of the second half of 1902 and the first half of 
190,3 amounted to 18,720,100 tons. 

The production, as classified by the Association, was as 
follows ill the firBt half of this year, comparison being 
made with the first half of 1902 :— 


Forge and foundry 

Hematite. 

Haste.. 

Spiegel amt furo .. 

Total. 


j 1001. 

1902. 

Changes. 

Tons. | 

1 

Tons. 1 


Ton*. 

3.597,094 

i 3,727294 , 

I. 

129,300 

3,‘207,084 

| 3,(583,148 ! 

I. 

415,404 

754.787 

922,218 ! 

i. 

127,431 

191.3(55 

185,083 i 

1). 

0,332 

! 7.851.830 

8,517,093 

I. 

036,803 


Tons. 

Pig iron made. 8,517.0011 

Imported as pig. 227.00a 

Imported in otaer forms. 1,241,000 

Total supplies. 11,988,000 

Tons. 

Exported ns pig. 1,10.3,000 

Exported in otiier forms. 3,557.000 

-4.060.000 

Home consumption. 5.328,000 



1902. 

1903. 


Tons. 

Per Cent.j 

Tons. 

Per Cent. 

Foundry and forge irons 

2,530,380 

28‘7 1 

2,912,270 

so-n 

Bessemer pig. 

5,105.932 

58‘0 I 

5,480,019 

50’5 

Basic |*ig. 

1,053,274 

11*9 

1,203,803 

J 2 * 4 

Spicgeleisen and ferro- 





manganese. 

118,982 

1*4 

110,675 

1*1 

Totals. 

8,808,574 

100-0 j 

9,707,307 

100*0 

--- 

. .. 

. _ — 

... . 

-- 


Included in bessemer pig is a production of 89,723 tons of 
low-phosphorus iron, intended for use iu the open-hearth 
furnace. The changes, as compared with the first half of 
1902, were as follows:— 


Tons, 


Per Cent. 


The number of blast furnaces active in 1902 was 354, 
showing an average make of 24,061 tons each. 

The statistics for wrought, or puddled, iron are not 
complete. The make of puddled bar was reported at 
998,278 tons, against 974,385 tons in 1901, an increase of 
28,893 tons. English makers have adhered to wrought 
iron more than any others, and a large quantity of shapes 
and plates is made of wrought iron. 

The production of Bteel for the year is reported as 
follows:— j 


- 1901. 

1902. 

| Changes. 

i Tons. 

Ton*. 

Ton*. 

Bessemer. 1,000,253 

1,825,779 

I. 219,520 

Open-hearth. 3200,791 

3,083,288 

D. 207.603 

Total. 4,397,044 

4,5)0^,007 

I. 12,023 


For the first time in several years the figures Bhow an 
increase in the proportion of bessemer steel. The bessemer, 
or converter, metal was largely used for rails, of which 
903,216 tons were made lust year. 

The division according to the processes used was as 
follows, last year :— 


— 

Acid. 

j Basic. 

Totals. 

-—-j r- 




•r 

Tons. 

Tons. 

Tons. 

Bessemer (converter). 

1 . 157,180 

008,599 j 

1 , 885,779 

Open-hearth. 

2 , 676,608 

406,780 j 

3 , 083,238 

Total. 

3 , 833,688 

1 , 0 : 5.379 

4 , 909,007 


Foundry and forge irons. 

Bessemer pig. 

Basic pig. 

Spiegeleisen and ferromanganese. 

I, 381,881 T. U3 

I. 574,687 1). 1'ft 

1. 150,529 r. 0*5 

U. 8,307 , 1). 0-3 

Total. 

I. 898,791 

sed, was as 

The production, classified accordin 
follows for the first half of the curren 

g to fuel u 
year : — 

! - 

Tons. 

Per Cent. 

1 

i Bituminous and coke (chiefly coke). 

Mixed anthracite and coke.... 

8.401,001 

1,040,161 

20,261 

927 

232,717 

80*0 

10*7 

0*3 

2*4 

Mixed charcoal and coke. 

i 

9,707,367 

100*0 



The whole number of furnaces in blast on June 30, 1903, 
was 320, against 307 on Dec. 31, 1902, and 286 on June 30, 
1902. The number idle on June 30, 1903, was 101. Of 
the active furnaces on June 30, 1903, 226 used bituminous 
fuel, 53 used anthracite coal and coke mixed, 4 used 



erection in the United States, of which 30 wilt use coke 
for fuel when completed and two will use anthracite coal 
and coke mixed. About one-half of these furnaces will be 
completed and blown in before the close of 1903, hut the 
remainder will not be ready for blast until 1904 or 1905. 
In addition to the new furnaces enumerated above, one 
coke furnace in Virginia, upon which work was suspended 
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several years ago, is to be completed in the near future, and 
several coke furnaces are projected. No new charcoal 
furnaces were being built on June 30, but several charcoal 
furnaces which had been idle for a long time were about to 
be revived. 

Aluminium Production in the United States in 1902. 

Bd. of Trade J., Aug. 6, 1903. 

The report on the production of aluminium in 1902, 
published in the Mineral Resources of the United States, 
gives the following figures for the last five years ;— 


r.b. 

1S1I8. S,21*0,000 

1899 . 0,500,000 

1900 . 7,15*1,000 

1901 . 7,150,000 

11*02 . 7,300,000 


The report slates that aluminium is used mainly for the 
transmission of electric currents, although a large pro¬ 
portion of the output is manufactured into articles for 
domestic and culinary use. It is also utilised for the con¬ 
struction of parts of machines aud apparatus which require 
lightness rather than great strength, and in the manufacture 
of alloys. Two other uses of growing importance are for 
lithographic work, the metal being used as a substitute 
for stone and zinc, and for the production of intense heat 
by the combustion of the metal in powder. 

Tin Industry of thk Vkiikratkd Malay Status. 

Bd. of Trade J., Aug. 13, 1903. 

In the annual report for 1902 of the Resident-General in 
the Federated Malay States, the figures of the export of tin 
and tin ore for that year (tin exported in the form of ore 
being taken at 68 per cent, of the gross weight of the ore) 
are given ns 780,872 pikuls (16,180 tons). These figures 
show a decrease of 4,375 pikuls (260 tons) as compared 
with the preceding year. Tbo average sterling price per 
ton was 117/. for 1902, aud 108/. 15s. for 1901, the respective 
dollar figures ptr pikul being 79 dols. and 67‘56 dols. 
Taking the sterling average prices above mentioned, the 
value of tin and tin ore exported in 1902 was 5,488,160/., 
and in 1901, 5,082,975/. 

The following table gives figures for each State :— 


Stuto. 

1901. 

: i 

1902. 

. 

Pikuls. 

Pikuls. 

Perak . 

.185,000 

405,878 

Selamror. 

| 102,598 

278,108 

Negri SembiSan. 

75,243 

73,612 

Pahang. 

] 22,340 

23,114 


786,247 

780,872 


Perak shows an increased output, its total exceeding any 
former record for that State. This increase, sajs the report, 
is likely to continue; the methods of mining are continually 
being improved, and recourse to the use of machinery is 
becoming more and more general. 

The llatang Padang district, now traversed by the 
railway, should shortly assume high rank as a tin-producing 
district. 

XIII. B.-RESINS, VARNISHES, Etc. 

Linoleum Industry of Germany. 

Foreign Office Annual Series, No. 8042. 

The linoleum industry has experienced a bad year, the 
chief cause of which was over production. In 1898 there 
ixisted in Germany only four factories, with an invested 
capital of 15,0t >0,000 marks. In 1901 their number had 
risen to nine, with a capital of 85,000,000 marks invested, 
the turnover during the same period only rising frum 
10,000,000 to 16,000,000 marks. Two factories were com¬ 
pelled to stop work, and the remaining seven factories 
raised the stock in hqod daring 12' months by 1,430,000 
marks, (o tie total value of 1 l,770,l*0<> maiks. Only one 
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factory was able to raise the dividend from 11} to 12jj per 
cent. In another case the dividend fell from 5 to 4 per 
cent. Among the remaining five factories, of which the 
year before one had paid 13 per cent, and the others 5 per 
cent., some distributed no dividends at all, while the others 
recorded actual losses on tbo year’s working, 

XIII. C—INDIA-RUBBER, Etc. 

Ruiiukr Trade of Uuaxpa. 

CA. of Commerce J., Aug. 1913. 

Replying to a question on July 17 as to the terms and 
conditions granted to the Italian Colonial Trading Company 
anil the Victoria Nyunza Agency respectively for the 
collection of rubber in the Uganda Protectorate, Viscount 
Cranborne said that the text of the concession hid not been 
reeiivcd. The general terms and conditions were given in 
the Return laid in Africa No. 7, 1903. The main conditions 
of the agreement with the Italian company were reported 
by his Majesty’s Commissioner to be—that it was for five 
years ; that the permit was held subject to any rights of 
the natives to forest produce; that the permit carried no 
rights other than the collection of rubber; that Kuropeau 
supervision was to be employed, and only trained collectors 
allowed to collect rubber ; that any labour employed within 
the area of the permit was to be paid for in rupees, and 
not in shells or food ; that the company planted 20,nut) vines 
during the period of the permit in areas to lie approved 
by the collector; that at the expiration of the permit the 
conditions for a fresh permit be considered between the 
Administration and the company. The agreement with the 
Victoria Nyanza Agency was also for five years, the firm 
undertaking to plant 14,000 rubber vines during the period 
of the permit. 

KiiBiiF.it Production of Brazil. 

U.S, Cons. Rep., No. 1714, Aug. 4, 1903. 

The rubber-crop year for the season of 1902-3 closed 
June 30 under very satisfactory conditions. Estimates and 
preparations are now being made for the new season just 
begun. The crop of 1901-2 was the largest ever produced 
—29,998 tons. The crop of the season just closed was 
29,890, a decrease of only 108 tons, or Icbs than 1 per cent. 
This is especially satisfactory to the trade. Of last season’s 
crop Europe took 15,261 tons and the United States 14,566 
| tons, an increase in shipments to the United States over the 
previous year of 510 tons, while the shipments to Europe 
fell off correspondingly. 

The product was shipped as follows :— 


From 

To Europo. 

To United 
States. 


Lb. 

16,019,381 i 
13,422,009 
3,578.734 
22,583 

Lb. 

18,426.067 

13,680,142 

Total ... . 

33,043,312 

32,111,799 


! The stock on hand June 30 was 129 tons. 


XIV.— TANNING, LEATHER , GLUE. 

SIZE, Etc. 

Milk Albumin: U.S. Customs Decision. 

July 8, 1903. 

An article obtained from milk used as a binder in com¬ 
pressing granulated cork, and similar to casein, has been 
decided to be free of duty under paragraph 4G8 as 
‘‘albumin not specially provided for.” This decision 
follows one by the United States Circuit Court cn casein, 
which was held to he (ree of duty under the above para¬ 
graph on the ground that it was an albumin in common 
speech, though not so in technical chemical language. The 
Government having acquiesced in this decision, it is now 
final.-K. W.M. 
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Leather in tub United States or America. 

Bd. of Trade J., Aug. 6, 19o3. 

At there is a good demand for certain classes of imported 
leather, the following figures may be of interest. 

Imports of leather into the United States for the ten 
mouths ended 3Uth April:— 


--- -- 


■ • - ■ —■- , 


-- 

mi. 

1902. | 

1903. | 


Dols. 

DoN. 

Ik.Is. 

Band or beltimr, and nolo leather.. ; 
Uulfsklns, tanned or tanned and 

29, 7(57 

40,713 

53,905 

dressed, and patent, enamelled 
and japanned. 

45,950 

125,422 

: 48,523 

Skins ol morocco. 

Upper leather, drowsed, and skins 

2,380.084 

j 1,030,017 

1330,878 

dressed and {hushed .. 

2,342,71 4 

j 2.477.748 

1,803,081 

Total . l)jls, i 

4,790.415 

| 4,280.500 

1 

4,245,387 


• s< If British manufacturers were prepared to supply a patent 
leather to compete with the best German, a good trade 
might be done. 


XV.—MANURES, Etc. 

Phosphate Deposits at Shtma (Japan). 

Bd. of Trade J., Aug. 6, 1003 

The Board of Trade have received a precis of a report, 
drawn up in the Fertiliser Surveyor Office, Tokyo, on the 
subject of the phosphate deposits at Shima, in the Prefecture 
of Mie. 

The deposits in question are found near the village of 
Kamo, near the town of Tobs, and were discovered in the 
course of digging the ore in a manganese mine. The 
quality of the deposit* varies, but would seem to contain on 
an average about 10 per cent, of phosphoric acid. As far 
as can be at present ascertained the deposits show signs of 
existing in considerable quantities. The mine, however, is j 
absolutely undeveloped, and will not be a really working 
concern for some time to come. The cost of digging and 
transport (per ton) under present circumstances is given as i 
3'4& yen, and as the mine is not more than I^ or 1} miles 
from the village of Funntsu on Toba Bay, the phosphate 
can easily be carried so far by cart and thence to its 
destination by sea. 

The questions of the satisfactory separation of the man¬ 
ganese, Ac., from the phosphate, and the manufacture of 
the latter into phosphate or double superphosphate of lime 
for commercial purposes are not yet solved. ; 

' 

XVI.—SUGAR, STARCH, Etc. 

Sdoas Convention Kkgi'i.ations. 

(From a Supplement to the London Gazette.) 

At the Court at Buckingham Palace, the 11 th day of 
August, 1903. Present—the King’s most Excellent Majesty 
in Council. 

Whereas by the Sugar Convention Act, 1903, after 
reciting that by Article VII. of the Convention, signed on 
the 5th day of March, 1902, in relation to sugar, provision 
was made for the establishment of a permanent commission 
(in the Act referred to as the Permanent Commission) 
charged with watching the execution of the provisions of 
the convention, it is enacted that where it Jb reported by 
tbo permanent commission that auy direct or indirect bounty 
is granted in any foreign country on the production or 
export of sugara His Majesty may, by Order in Council, 
make a prohibiiiou Order, that is to say an Order prohibiting 
sugar, fiom that foreign country, to be imported or brought 
into the United Kingdom, subject to any provision which 
might be made by parliament in lieu of such prohibition to 
impose a special fluty on such sugar in accordance with the 
convention ; and that, while a prohibition Order is in force, 
the Jaws relating to the Customs shall apply as if the sugar 
in tespect of which the Order is mado were specified, wiih 
exception as to transit, in the table of prohibitions and 
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restrictions inwards contained in section 42 of the Customs 
Consolidation Act, 1876. And it was also enacted that His 
Majesty might, similarly, make such regulations as should 
appear to him necessary in relation to any such Order, and 
in particular require the origin of all sugar imported or 
brought into the United Kingdom, whether in transit or 
otherwise, to be proved by such certificate or other evidence 
as might bo provided in the Order, but no Order made ws, 
to apply to molasses. 

And whereas it appears from the findings of the per¬ 
manent commission, as contained in Command Paper 1632, 
presented to Parliament, that the said permanent commis¬ 
sion has reported that a bounty on the exportation of sugars 
is granted in Denmark, Russia, and the Argentine Republic. 

Now, therefore, His Majesty, in exercise of the powers 
vested in him by the said first recited Act, by and with the 
advice of his Privy Council, is pleased to order, and it is 
hereby ordered:— 

That, from and after the 1st dav of September next, and 
subject to any such provision by Parliament as hereinbefore 
treated, all sugar from Denmark, Russia, and the Argentine 
Republic (not including molasses and sugar-sweetened 
products) shall (except in transit) he prohibited to be im¬ 
ported or brought into the United Kingdom; and that in 
relation to this Order the regulations in the Schedule hereto 
annexed are to be deemed as made and prescribed. 

A. W. Fitz Rot. 

Schedule to which the foregoing Order refers. 

Regulation I .—All sugar (other than molasses and 
sugar-sweetened products) imported or brought into the 
Uuited Kingdom from auy place outside the same, shall be 
accompanied by such evidence of origin as hereinafter 
required j and ali such sugar imported or brought into the 
United Kingdom not accompanied by such evidence shall 
he deemed to be so imported ot brought in contrary to a 
restriction contained in section 42 of the Customs Consoli¬ 
dation Act, 1876, and subject as hereiuatter provided, shall 
be dealt with accordingly, as if the same were goods 
enumerated and described in the tnble to the said section. 

Regulation //.—The evidence of origin require! shall be 
in accordance with that laid down by the Permanent Com¬ 
mission in certain Articles aareed to by them for due 
observance of the Convention, so far as the same are 
applicable to the United Kingdom ; that is to say :— 

All sugar (other than molasses and sugar-sweetened 
products) shall be accompanied by a certificate of origin 
indicating (a) the kind and quantity of the sugar ; (h) the 
kind, number, and marks of the packages ; (r) the couutry 
of production, of origio, or of manufacture, and the 
country of destination of the goods ; and (J) the mode of 
carriage by land or water. 

Regulation III. —The certificate'must he signed, and 
issued, by the fiscal authority huving jurisdiction in the 
country of production, of despatch, or of transformation, 
such fiscal authority being duly empowered for that purpose 
by the Government of the State. 

Regulation IV. —When the country of origin of auy 
sugar the subject of a certificate is a State not party to 
the Convention, the certificate must, in addition to the 
particulars required above, state that the goods are derived 
from a factory which does not work sugar comiug from 
either Russia, Denmark, or the Argentine Republic; and 
any such eeriitteate must, as a guarantee of due s.gnalure 
and issue, be vised by the proper British Consul or Vice- 
Consul. 

Regulation V.— No certificate is to be deemed valid 
after the expiry of 12 caleudar months lrom the date of its 
issue, or such less time (if eny) as may be mentioned 
in the certificate by the fiscal authority issuing the same. 

Regulation VI. —Inasmuch as it is possible that sugar 
may occasionally reach the United Kingdom before the 
arrival of the certificate of oiigin relating to the same, and 
it would he inconvenient and expensive to importers if 
such sugar were uot delivered from Customs charge until 
the arrival of the certificates, it shall be competent lor the 
Commissioners of Customs to authorise the delivery of 
such sogar, on the security ot a deposit of such amount 
or of a bond in such penalty as ihey may think fit, for 
the due production of the necessary certificate within a 
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prescribed period, provided that they see no reason for : 
suspecting that the sugar emanates from a prohibited j 
country. ___ ! 

At the Court at Buckingham I’alaoc, the 11th day of ! 
August, 1903. Present: The King’s Moat Excellent 
Majesty in Council. 

Whereas, by the Sugar Convention Act. 1903, it is in 
pursuance of a provision to that effect in the Convention 
enacted that His Majesty may, by Order in Council, declare 
that every sugBr factory and sugar refinery and factory tor 
the extraction of sugar from molasses in the United 
Kingdom shall be subject to the supervision either of the 
Commissioners of Customs or of the Commissioners of 
Inland Revenue. 

Now, therefore. His Majesty, in exercise of the said 
power, and by and with the advice of His Privy Council, 
is pleased to older, and it is hereby ordered : 

That, from and after the 1st day of September next, 
inclusive, every sugar factory and sugar refinery and 
factory for the extraction of sugar from molasses in the 
United Kingdom shall be under tho supervision cither of 
the Commissioners of Customs or of the Commissioners of 
Inland Revenue. 

A. W. FitzRoy. 


Sugar Cultivation in Gkkmanv. 

Bd. of Trade J., Auy. 6 , 1903. 

In virtue of a decision of the Ilundesralh of 14th June, 
1895, returns are made by proprietors or managers of beet- 
sugar factories of the area planted by them with sugar 
beets. The following is a summary of these returns as 
published in the Heichaanzeiger. The figures stated for the 
year 1903 relate to factories intending to work up sugar 
beets during the 1903-04 sugar campaign, and the figures 
for 1902 to those factories working during the 1902-03 
campaign:— 



Number of sucar factories using beets ... No. 31*2 

Area of beet planted for factories.., llectjres 429,341 


1001. 


3S5 

413,856 


Sugar Production. 

According to statistics published in the Heichaanzeiger, 
the quantity of raw sugar produced in Germany during the 
period from 1st August to 30th June last, being the first 
11 months of the 1902-03 sugar campaign, was 1,503,065 
metric tons,* as compared with 2,020,725 metric tons pro¬ 
duced during the corresponding period of the previous 
sugar campaign. The quantity of refined sugar produced 
increased from 1,248,463 metric tons during the period 
August, 1901, to June, 1902, to 1,263,185 metric tons 
during the period August, 1902, to June, 1903. The total 
sugar output in Germany during the period from 1st August 
1902, to 30th June, 1903, reduced to terms of raw sugar, | 
amounted to 1,733,660 metric tons, as compared with 
2,269,895 metric tons in the previous campaign. 

Sugar Outlets in Germany. 

Foreign Office Annual Striea, No. 3042. 

In January, 1903, a committee of the “ Union of the 
GermaD Sugar Industries” met delegates from the Imperial 
Government in connection with the manufacture of marma¬ 
lades and jams, which in Germany, in spite of an abundance 
of fruit and sugar, has never prospered. A commission, 
accompanied by a representative of the Government, visited 
five such German factories during last autumn which were 
found to be using glucose for the preparation of jams and 
marmalades. The manufacturers pointed out that they 
could not compete with the British makers on aoccuntof 
the,high excise duties on sugar. Vet it is reported that a 
new factory is being erected on a large scale with the object 
of manufacturing marmalades according to the British 
methods t an already existing factory has consented to 
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manufacture “ English" marmalades, and to submit them 
to the laboratories of the above-mentioned union for 
chemioat examination. A laboratory for research ill this 
matter is also to be added to a school already exiatiug. 
The delegates further demanded that the excise duties be 
remitted on such sugar as is being used for the mauufaotur t 
of marmalades, or, as an alternative, that gluoose too abould 
become subject to an excise. 

Suuar Beets; Dried-, as Food eor 

Farm Animals. 

U.S. Cons. Bepa., No. 1707, July 27, 1903. 

According to un articlo in the Frankfurter Zeitnng of 
June 29, 1903, in the drying of sugar beets—a process 
which even under the most unfavourable conditions has 
proved profitable—German agriculture has found a means 
to prevent the over production of sugar. 

According to the Flutter fiir Zucherruhenhau, tho 
Dingelbe Sugar Factory, tear Hildeslieim, in the province 
of Hanover, dried 30,000 centners of beets in .vlaruh, 1901, 
and from the crop of 1902 the frozen beets from 60 morgen 
(38 acres) of land by means of a Retry and Heeking drum 
apparatus. One centner of dried beets was produced from 
4i centners of chopped raw beets. The dried beets were 
sold at a fixed price of M. 5 per centner. The cost of 
drying was M. 1'40, so that at M. 5 per centnerof dried 
beets each centner of raw material brought 80 pfennigs. 
Other experimenters have received M. 6 which means 
M. 1 02 for each centner of raw heels, l’rof. Lehmann, or 
Gbttiugen, claims, however, that in comparison with wheat 
bran and maize the nutritive value of dried beets is M. 7’30 
or M. 1'31 per centner of raw beets used. Although 
M. 7-30 has not yet been obtained lor the article, those 
farmers who, instead of selling their dried beets, use them 
for feed practically obtain this price in full through not 
using the equivalent amount of dearer materials. To this 
price of M. 1 -3f, more over, must be added the vulue of 
the leaves and heads, which, when used as green fodder, 
are estimated to be worth 4U marks per morgen (O' 63 acre). 
The surplus of leaves and heads not used as green feed may 
also be dried. 

At Dingelbe no difficulty whatever has been encountered 
in keeping dried beets which had been promptly sacked and 
stored. 

As soon as a price can be olitained for dried beets which 
is equivalent to that fixed lor other feed materials, they will 
probably at once become an important artieie of trade. As 
us nutritive value makes it a suitable substitute for maize, 
the importation of the latter can then he correspondingly 
lessened. Tims, in future, German farmers can, at times 
when sugar prices are low, utilize their crops more 
profitably by drying the beets for use as cattle feed. 

Sugar Imported from Holland; Indian 
Countervailing Duty on-. 

Indian Customn Circular, No. 13, 1903 ; through 
Bd. of Trade J., July 30, 1903. 

The Government of India have decided, in consequence 
of certain difficulties having arisen as to the system of 
levying countervailing duties on the net bounty paid on 
Dutch sugar, that, iu future, duty shall be levied in the first 
instauce at the full rate of bounty allowed under the Dutch 
law, anti that as soon as the net bounty actmlly paid is 
ascertained and declared, a refund shall be allowed to the 
importers of the difference between the duties levied and 
the net bounties received. 

Sugar Law in Russia; New-, 

U.S. Cona. Bep., July 16, 1903. 

The new sugar law, sanctioned by His Majesty this 
12th/25th day of May, 1903, has just been published by the 
Messenger of Government. 

The principal changes which have been made by the 
enactment of this taw are:— 

1. The yearly production for the home market has been* 
increased from 60,000 poods (2,166,720 lb.) for eachmiltlto 
80,000 poods (2,888,960 lb.). 


'Note.—Metric ton m 1,000 kilos. = 2,204 lb. avoirdupois. 
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8. An increase of the home consumption is introduced 
by a measure of denaturalisation—in using residuum for 
feeding cattle and for technical purposes. This enactment 
is made for tho term of three years. 

Sugar at Yokohama (Japan) in 1902. 

Foreign Office Annual Series, No. 3037. 

The year 1902 opened with heavy accumulated stocks 
of refined sugars, chiefly German, imported in the 
previous year in order to escape the heavy consumption or 
excise tux, which came into operation on October 1, 1901, 
nnd it was not until towards the latter end of the year that 
these were worked off, the market in the meantime being 
characterised by general dulness, attended by a low range 
of prices. There were some little recovery towards the 
close of the year, but the year taken as a whole was a very 
bad one both for foreign imported and native refined sugars. 
The production of the latter is, however, gradually increasing, 
and the Japanese refineries are now taking a prominent part 
in supplying the needs of the country. 

The import of both white refined and brown sugars was 
much restricted as compared with 1901, although figures of 
browns were to some extent maintained by importations for 
the native refineries. 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Brewing from Rice in UjS.A. 

Brewing is an industry of the greatest importance in 
St. Louis, the capital invested in it nmouuting to upwards 
of £5,000,000. 

tn the manufacture of beer tho breweries cousume con¬ 
siderable quantities of imported broken rice. It comes 
chiefly from India by way of Hamburg, and is carried, 
presumably, in German vessels. This is a trade which 
would seem worth looking after by British shippers. 

Over 70,000 tons of rice, rice-flour, and broken rice nre 
imported annually into the United States, of which about 
50 per cent, is broken rice. The quantity of rice-flour and 
broken rice imported has increased from a little over 1,000 
tons per month in 1900 to over 3,000 tons per month this 
year. 

Argols at Lecce (Italy). 

Foreign Office Annual Series, No. 3035. 

Tho production of argols and tartaric acid appears to 
have been approximately 600 tons in 1902; of these have 
been traced the shipment of 141 tons to Austria-Hungary, 
23 tons tn Russia, 170 tons to France, and 111 tons to tho 
United Kingdom, making a total of 445 tons. 

Wine-lees were exported on a considerable scale during 
1902, 7,258 tons having been shipped (principally from 
Gallipoli) to Austria-Hungary, 26 tons to Messina, 25 tons 
to Bari, and 10 tons to Naples—total. 7,319 tons. It is 
understood that this article, which is called locally “ Vin- 
accia,” is rendered by chemical treatment a useful nnd 
valuable product. An establishment is in process of erection 
ut Brindisi for the chemical treatment of wine bye-products 
such as this, so that in future it may cease to be so large an 
article of export. 

X VIII. A.—FOODS. 

Drieb Fruit Imvortkd into7Germany j 
Sulphuring of-7 

Foreign Office Annual Series, No. 3042. 

In 1902 foreign preserved fruit has been seized in a 
number of German cities on the charge of being unfit for 
consumption owing to its high percentage of sulphurous 
acid. This measure was applied to dried apples, pears, 
peaches, apricots, and plums. Those interested in th's trade 
deem themselves injured by such a summary proceeding on 
the pert of the authorises ; injured not only by the loss of 
the goods already imported, hut also by the difficulties thus 
raised in the dried fruit trade. They point ont that for 
long past sulphurous acid has been used to preserve articles 
of food on a large scute, and they desire the Imperial 
Sanitary Board to fix a maximum percentage of sulphurous 


acid which shall be permissible in such articles. In the 
recent confiscations of dried fruit no regard was paid to the 
. question whether the percentage of sulphurous acid was 
i sufficiently large to prove injurious to health ; the fact that 
: sulphurous acid was found to have been applied to the dried 
frnit at all was deemed sufficient to prohibit its sale. 

X VIII. B.—SANITATION. 

“ Acafrin ” : U.S. Cubtoms Decision. 

July 9, 1903. 

A substance of the above name made from cresvlie acid 
and sodium sulphite and hyposulphite, and used for the 
treatment of mange and scab in sheep, has been decided to 
be free of duty under paragraph 657 of the Tariff Act of 
1897. as “ sheep dip.”—R. W. M. 

Injury to Health, &c., of Woukfkoflk in Germany. 

('Item. Jnd., July 15, 1903. 

The number of accidents occurring in 1902 was 8,427, 
almost exactly the same as in the previous year, but there 
were fewer fatal cases, 95 instead of 104, and fewer 
' that required compensation, 1,244 as against 1,273. Of 
the various causes, that which was responsible for the 
greurest number of accidents was the action of hot ma¬ 
terials and dangerous chemicals, including molten metal, 
ases and vapours. The number of accidents under this 
eading was 1,499, causing injury to 165 persons, of whom 
34 died. There were 41! accidents with explosives, injuring 
27 persons, of whom 11 were killed. The other mishaps 
were due more or less to tho machinery and appliances 
used. In most cases the accidents were caused by the 
carelessness of the workmen, who were often acting directly 
contrary to the regulations. In some instances the failure 
of the safety arrangements we.s responsible. Only a few 
accidents were to be ascribed to unavoidable mischance. 

XIX.—PAPER, PASTEBOARD, Etc. 

Wood Pijlf in Norway in 1902. 

Foreign Office Annual Series, No. 3040. 

There was a large increase in the production of 
mechanical pulp, some large new mills having been erected. 
The market was not satisfactory, owing to increased pro¬ 
duction, while there was a decreased consumption. Tho 
total quantity exported from the whole country, and from 
Christiania alone, in 1902 compared with the two previous 
years was : — 


Year. 

Whole of Norway. 

From Christiania. 


Dry. 

: Wet. 

■ i. 

Dry. 

Wot. 

1902 

Tons. 

20,007 

Tons. 

341,053 

Tons. 

(5,Mil) 

Tons. 

31,465 

35,977 

1901 

10,121 : 

290,356 ' 

0.005 

1900 

1 

21,540 ! 

301,545 

' 

0,070 

38,052 


The total value of the export of this article in 1902 is 
estimated at about 732,8001., teing some 33,0001. more than 
in 1901. 

The manufacturers of chemical pulp have been working 
under the same unsatisfactory conditions as the manu¬ 
facturers of the mechanical pulp. Three mills have been 
out of work for a great part of the year. Prices declined 
throughout, without almost any check. Tho quantity 
exported amounted to 100,443 tons dry and 18,712 tons 
wet, a very large increase over the two previous years. Of 
this quamity, Christiania exported 29,696 tons dry and 
4,292 tons wet. The value of the export for the whole 
1 kingdom corresponded almost exactly with the estimated 
I value given of the mechanical pulp, both for 1902 and 
1901. The bulk of this production goes to the United 
Kingdom. In the five years 1897—1901 the quantity of 
pulp of both kinds expoited has risen from 302,359 tons, 
of the value of 994,0001., to 382,846 tons of the value of 
I 1,249,366/. These figures do not include the Swedish pulp 
exported over Norway. 
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The slack time* affected the consumption of wrapping 
paper, and German paper makers rendered competition 
more acute, as they had, through over-production, to export 
what they could previously sell in their own home markets. 
The Norwegian mills have, however, been able to keep going 
full time. Randxfjord Papirfabrik, which was burnt down 
in 1901, has been rebuilt and started. Moss Cellulosefubrik 
is increasing production, and at Granfos Papirfabrik altera* 
tions are being carried out for the same purpose. The 
Union Company has started a new pulp mill, which will 
manufacture sufficient wood pulp for its own requirements:. 
At the Raubeim Cellulose and Papirfabrik, the manufacture 
of cellulose has beeu reduced to the extent of its needs for 
the production of paper. The quantity of paper exported 
is about 52.720 tons (of which the United Kingdom takes 
40,471 tons) of all descriptions, of the estimated value of 
544,077/. The principal centres of the export of this 
article are Skieu, Drammen, Christiania, Christiansand, 
Sarpsborg, Urevik, Porsgruud and Trondhjem; and the 
largest customers next to the United Kingdom, hut to a 
much less extent, are Germany and Holland. 

Wood Puli' at Yokohama (Japan). 

Foreign Office Annual Series , No. 30.1,. 

Wood pulp first figured in the Customs returns in 1898, 
and, though the import has not grown to large dimensions, 
3,736 tons were shipped to Japan in 1902, of which 1.306 
tons were landed at Yokohama. The duty per 133 lb. is 
34'2 sen (8 },d. approximately). The manufacture of pulp- 
made paper is growing largely, with the result that the 
demand tuay advance for some years yet; but the material 
is in the country, and only proper methods of working and 
transport are needed to obtain a local supply. As an 
instance it may he mentioned that the Oji Papermaking 
Company, near the capital, which as recently as 1900 
imported from abroad, has now set up a mill in the wroded 
districts and manufactures its own pulp, both chemical and 
mechanical. 

The chief foreign supplies come from Germany and 
Norway. CaDada only imported 313 tons in 1902—figures 
which should be capable of great expansion if ntteution 
were given to the matter. 

XX.-FINE CHEMICALS, Etc. 

Oil of Pktit Grain in Paraguay. 

V.S. Cons. Heps. No. 1701, July 20, 1903. 

The industry of making essence from orange b aves dates 
back more than 150 years, when trees were planted by 
the priests for essence making. To-day they form immense 
forests, which are full of small establishments for cxtractiug 
essence. The natives look upon essence of orange as a 
healing ointment. They apply it to wounds and cuts, 
declaring that it permeates every part of the flesh, curing 
the diseased parts very quickly. They also say that it is 
a fine hair tonic. The orauge peel is prepared for shipment 
and used for the purpose of making bitters, marmalades. 
See. The essence is shipped in sealed cans, packed iu strong 
wooden boxes. The law of this country grants free exporta¬ 
tion to “ petit grain ” manufactures. The quality of the 
essence seems to be very good, and most of it is shipped to 
France. 

X XIII.—A NAL YTICA L CHEMISTH Y. 

Tub Government Laboratory in 1902-3. 

The report of the Principal Chemist (T. E. Thorpe, C.H., 
F.R.S.) upon the work of the Government Laboratory for 
the year ended March 31, 1908, has been published as a 
Parliamentary paper [Cd. 1680]. It deals with a great 
variety of subjects, the advice of the laboratory being 
frequently asked for by most Government departments. 
Its work may be divided into two main branches—(1) that 
in connection with the revenue departments, and (2) that 
in connection with other departments. As regards the 
Customs, the work of the year was much increased by 


the imposition of the corn and grain duties. Dr. Thorpe 
says: — 

The total number of analyses and tests made in this 
laboratory during the past year was 61,442. Although this 
is numerically less tliau iu the preceding year, the amount 
of work involved wss greater, since the articles submitted 
for test under the corn and grain duties did not lend them¬ 
selves so readily to classification under fixed rates of duly 
as did the sugared goods, many of which were thus disposed 
of last year without actual test. 

The articles examined in the Customs Laboratory may 
be conveniently classified as follows : — 

A. Goods liable to spirit duty :— 

Iieer, spirits, wine, preparations e uitaining, or made with, 
spirit. 

11. Drygoods;— 

Chicory, coffee, cocoa, dried fruit, tea, tobacco. 

C. Saccharin substances. (I) Imports, (2) expoits. 
Sugar, molasses, glucose, saccharin, and composite goods 
containing them. 

1). Cereal products and articles maje therefrom: — 
(l) Imports, (2) exports. 

E. Coal and fuel:—Exports only. 

E. Hydrometers and gauging instruments. 

G. Goods tested at the outports, and re-tested at tbo 
Customs Laboratory. 

The descriptions of imports as given in the merchants’ 
entries are otten very erratic, and give, no clue whatever to 
the real nature of the goods. Eor example - crushed bones 
Mere entered as “semolina,” formaldehyde as “acetic 
acid,” fruit juice as “ tinned fish,” gingerbread as “ paints,” 
peas as “ cabbage seeds ” and “bulbs,” sodium peroxide as 
“fancy goods,” varnish as “iron goods,” whilst “ma¬ 
chinery” and “razor strops” turned out to be tobacco 
fumigating powder and sugar-coated pills respectively. 

A great number of goods liable, or supposed to be liable, 
to spirit duty were examined during the year, aud many 
other classes of articles were also submitted. As regards 
sugar, the report says:—“Sugar, both imported aud ex¬ 
ported, is now tested locally by officers instructed iu the 
use of the polariscope, at the following ports as well as in 
London:—Bristol, Glasgow, Greenock, Loitb, Liverpool, 
and Southampton; and at Liverpool imported molasses 
also are tested locally by officers specially instructed for 
this purpose at the Customs Laboratory, iu the case of 
both sugar and molasses, the local tests ore checked by 
the selection of certain of the samples for retest in the 
Central Laboratory. The result of these retests proves 
that the testing at the outports is, in general, very satis¬ 
factory. 

The “ rendement ” or theoretical yield of crystallizable 
sugar lias been determined in many eases with a view to 
the comparison with the present scale of sugar duties 
which is based upon this principle, anil the results of these 
tests, which are Rtill being continued, will ho the subject of 
a special report. 

Glucose being a tariff article and caramel usually made 
from it having a fixed rate of duty is not regularly 
sampled for test, the few samples received being only 
doubtful cases, improperly or insufficiently described on 
entry and sent for opinion as to correct rating. The im¬ 
position of a duty ou starch as well us upon cereals from 
which it is usually commercially derived necessitated uu 
increase in the duty on solid and liquid glucose manu¬ 
factured from starch. This in turn caused a rise in the 
duty on caramel aud other imported articles made from 
glucose, the rates on which had therefore to be revised. 

Saccharin, owing to the heavyduty of I/, per lb. impose! 
thereon, and the convenience with which it can be trans¬ 
ported, presents great temptations to the smuggler, whose 
ingenuity has been exercised in a variety of ways to defraud 
the Kevenne. 

The most notorious case was that of Kramer, tried at the 
High Court of Justice iu February laat. 

The defendant, after hearing the case stated by the 
Attorney-General, pleaded guilty, and waa lined 9,800/, 



•982 


JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY, 


[Auk. SI, UOS. 


Preparations consisting partly of saccharin are charged 
at the full saccharin rate of duty Of 657 samples sent to 
the laboratory as being suspected to contain saccharin, 60 
were found to be dutiable and 597 free, but in addition to 
these the laboratory officers find it necessary to test a very 
large number of the ordinary samples for the presence of 
this substance, as it has been found surreptitiously admixed 
with the moBt unlikely materials with the view of evading 
duty. 

Besides the saccharin smuggling case above referred to, 
laboratory officeis have been called to give evidence in a 
case of falsification of a Customs document, and in two 
cases of the illegal sale of sweetened tobacco. 

The increase In the amount and variety of the work 
thrown upon the laboratory by the imposition of the Corn 
Duties in April, 1902, was due to the fact that duty is 
charged not only upon the raw grain or flour, hut also upon 
the numerous manufactured products derived from cereals 
and used both for food and for industrial purposes. 

The distinction between flour or meal and the offals or 
inferior products of milling was a question difficult of 
satisfactory solution. Its importance to the revenue and 
to the merchant lies in the fact that the duty on the meal 
is 5 il. per cwt,, whilst that on the offals was reduced to 
Ijd. per cwt., but there is in most cases no distinct line 
of demarcation between them, and the different grains 
yield different qualities of offals. It was necessary, how¬ 
ever, to decide upon some definition of “ offal ” which would 
be applicable to all dutiable grains and be fair alike to 
the revenue and to the trade. A maximum limit of 50 per 
cent, of starch was adopted as the most generally applicable 
standard for offals, and this as determined by the official 
method of analysis and accepted by the lording analysts 
to the trade has worked very satisfactorily—the greater 
majority of honh-fide feeding stuffs falling into the category 
of “ offals,” and only those secondary milled products which 
from their high quality were fairly liable to the higher rate 
as flour or meal being so charged. 

The number of analyses and examinations made in the 
Excise Branch of the Government Laboratory during the 
year ended 81st March, 1903, amounted to 83,3" 0, or 2,949 
more than in the preceding year. The increase is principally 
in the samples examined for revenue purposes, but is also 
largely due to the numerous instances in which it is now 
deemed necessary to ascertain that materials used in 
the brewing of beer are not seriously contaminated with 
arsenic. 

Eleven hundred and seventy-three samples of beer, wort, 
and brewing materials were tested for the presence of arsenic, 
the great majority of which were either quite free from that 
impurity or contained only traces; but in 44 instances the 
amount was so notable that the brewers wero informed in 
the ease of materials that they should not be used, and in 
the case of wort or beer that it should not be sent into con¬ 
sumption. The largest quantity of arsenious oxide found 
was: in malt, 1 /50th of a grain per pound; in glucose, 
1 /40th of a grain per pound ; in wort, 1,36th of a grain per 
gallon ; and in water-softening material, 7/10tbs of a grain 
per gallon. 

In connection with one of the samples of wort containing 
l/36th of a grain of arsenious oxide per gallon, a sample of a 
substitute for hops sold as “ Hop Oompo ” was forwarded 
for examination, and found to contain not only 1 /4th of a 
grain of arsenious oxide per pound, bat also 35 grains of 
oxide of antimony per pound. The Commissioners of Inland 
lievenue at once directed an inquiry to be made into the 
origin of the “ Hop Coropo,” and an inspector, in conjunc¬ 
tion with the local medical officer of health, elicited that it 
consisted of hops, chirotta, and tannic acid, and had been 
made by a druggist in the Midlands. This druggist does a 
large business in veterinary medicines, one of which is a 
horse-powder containing a considerable proportion of oxide 
of antimony, and it traaspired that some of the vessels rzed 
in making the horse-powder had also been used in making 
“ Hop Compo." Although it was alleged that the vessels 
had been cleaned netween the two operations, there can be 
little doubt that in this way the “ Hop Compo ” had become 
contaminated with oxide of antimony containing traces of 
ursenic. No “ Hop Qompo ” was found in stock, and there 


is do reason to doubt the statements that its tale was very 
small, and that only 2 lb. had been made at the time of the 
sale to the brewer in question. 

Details as to the action taken by the Government Labora¬ 
tory, by direction of the Commissioners of inland Kevenue, 
to prevent the use of material containing arsenic in the manu¬ 
facture of beer, have been brought to the knowledge of the 
Royal Commission by the chairman of the Board. 

The Royal Commission on Arsenical Poisoning, in their 
first report, advised that the Board of Inland Revenue 
should possess and should exercise powers to specify in 
detail individual ingredients of beer which are liable, from 
their origin or mode of preparation, to be contaminated by 
arsenic, to prescribe for every such ingredient, and for the 
different materials used in their preparation, an adequate 
test which should ensure their freedom fr m arsenic, and to 
prohibit, under peoalty, the use in a brewery of any material 
which infringes the prescribed test. 

With a view to carrying into effect the above recommend¬ 
ation, the Board of Inland Revenue, with the approval of 
my Lords, decided to appoint a small committee to advise 
them as to the tests that might properly be described for 
the several ingredients that may be held to be liable to 
contamination. The committee was constituted as follows :— 
T. E. Thorpe, Esq., C.B., F.R.S., Principal of the Govern¬ 
ment Laboratory (chairman) ; Professor W. A. Tilden, 
D.Sc., F.R.S.; Professor 11. B. Dixon, M.A , F.lt.S.; 
Graham Aidous, Esq., John Pattiuson, Esq., F.I.C., with 
Mr. T. J. Cheater, of the Government Laboratory, as 
secretary. 

This committee has reported to the Board of Inland 
Revenue, and their report lias been laid before the Royal 
Commission on Arsenical Poisoning by the Chairman of the 
Board. 

The investigations undertaken for the Home Office have 
most largely consisted of the examination of pottery glazes 
and of other substances liable to contain lead. Fourteen of 
such samples (against 55 in the previous 12 months) were 
submitted by pottery manufacturers, and were examined, 
either as to the total amount of lead which was present in 
the glaze or glaze-making material, or as to the proportion 
of lead present in the soluble condition as defined in the 
Home Office regulations. The remainder of these samples 
were takeu by the Home (tffice inspectors from the works 
of manufacturers claiming exemption under the Home 
Office rules—(1) as users of leadless glaze, or (2) as only 
employing glazes in which the lead present was almost 
wholly in the insoluble condition. A complete statement 
can only he furnished by the Chief Inspector of Factories 
as to the progress made in the direction of securing that 
pottery shall be produced by the use either of leadlcss 
material or of material in which the lead present shall be 
in such a state of combination that in consequence of its 
insolubility there is little chance of its injuring the health 
of the workpeople employed in the manufacture. The 
adjourned arbitration proceedings with reference to the 
rules to be ultimately enforced in the industry will shortly 
be resumed. 

Scientific Apparatus: U.S. Customs Decision. 

July 10, 1903. 

The following articles, imported for use by the Uni¬ 
versity of Missouri, and not for sale, have been held to be 
free of duty as “ philosophical and scientific instruments or 
apparatus ” under paragraph 638 of the Tariff Act of 
1897 :—Erlenmeyer flasks, crystallising dishes, beakers, 
beaker glasses, flasks, porcelain evaporating dishes and 
crucibles, condensers, calcium chloride tubes, casseroles, 
distilling flasks, thermometers. 

In another case the Boatd held the following articles to 
j he subject to duty:—iron weights, grinding apparatus, 

I forceps, crucible tongs, glass tubing.—R. W. M. 
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N.B.—In then lilt*. [A.] meant “ Application tor Patent," and 
[OA]. * Complete Specification Aooepted.” 

Where a Complete Specification aocompaniea an Application, an 
atteriak la affixed. Thedatea given are (i) In the cate of Applies- j 
Horn tor Patent!, the date! of application, and (ii) in the eaie of j 
Complete Specification! Aooepted, those of the Official Journals ; 
In which acceptances of the Complete Specifications are advertised, j 

Complete Specifications thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 17,027. Werner. Condensers. Aug. 5. 

„ 17,161. Winter. Continuous muffle furnaces or 

kilns. Aug. 7. 

[C.S.] 22,323 (19021. Griffin. Chemical and physical 
balances. Aug. 19. 

„ 14,939 (1903). Godden. Process of saturating air 

or gases with other vapours to different degrees 
of saturation. Aug. 19. 

II.— FUEL, GAS, AND LIGHT. 

{A.] 17,183. Schulte-Steinberg. Utilisation of blast¬ 
furnace waste.* ' Aug. 7. 

„ 17,215. Wcstinghouso (Gaw). Method of and 

apparatus for the manufacture of gas. Aug. 7. 

„ 17,283. Koppers. Coke furnaces. Aug. 8. 

„ 17,319. Davies aud Davies. Bunsen gas burner.* 

Aug. 10. 

„ 17.327. Von Raner. Coke ovens. Aug. 10. 

„ 17,471. Middleton. Agglomernnt for making com¬ 

pressed fuels. Aug. 12. 

„ 17,495. Schweich. Gas producers. Aug. 12. 

„ 17,514. Thompson. Peat blocks for fuel. Aug. 12. 

„ 17,594. Rktmar. Furnace for dry-distilling peat 

ami slow-bnrning or distilling coal. Aug. 13. 

£C.S.] 16,986 (1902). Thwaite. Producing gas for motive 
power purposes. Aug. 12. 

„ 17,318 (1902). Adam. Manufacture of incandes¬ 

cent mantles. Aug. 12. 

„ 21,615 (1902). Mitchell. Incandescent smokeless 

fuel. Aug. 12. 

„ 2267 (1903). Stacey and Matthews. Manufacture 

of gas. Aug. 12. 

„ 7466 (1903). Lake (Leiter). Coking ovens. 

Aug. 12. 

„ 9573 (1903). Turner. Apparatus for manufacturing 

gas. Aug. 19. 

„ 13,202 (1903). Jensen (Hiorth). Revivifying gas 

purifier waste. Aug. 12. 

„ 13,748 (1903). Abel (Gasmotoren Fabrik Deutz). 

Production of heating-gases Iree from hydro¬ 
carbons from gas-contaming fuel iu gas-producers. 
Aug. 19. 

III.-DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

£ A.] 17,265. Sclialtx and Chem. Fabr. Ladenburg G. m. 
b. H. Separation of the phenols of coal-tar from 
the nentrai constituents. Aug. 8. 

„ 17,585. Schwab. Saturators for sulphate of am¬ 

monia. Aug. 13. 

fC.S.] 22.381 (1902). Zeehmeister. Process for distilling 
lignites, coal, peat, wood, &c. Aug. 19, 


| IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 16,995. Johnson (Radischo A nil in und Soda Fabrik). 
Manufacture of azo dyestuffs and products to 
be used therefor. Aug. 4. 

„ 17,565. Newton (llayer and Co.). Manufuoture 

of new anthraquinonc derivatives. Aug. 18, 

[C.S.] 23,437 (19o2). Abel (Aet.-Ges. f. Auiliofabr.). 

Manufacture of a sulphurised colouring matter 
directly dyeing ootton. Aug. 19. 

,, 23,830 (1902). lmray (Meistcr, Lucius und 

Hriiniug). New colour lakes. Aug. 19. 

V.-PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND KIBRE8. 

[A.] 17,076. Molcovmth. Rendering animal fibre and 
materials composed therefrom Unshrinkable. 
Aug. 6. 

„ 17,365. Scott. Cleansing fluid for wool aud other 

animal filve->. Aug. 10. 

„ 17 , 608 . Ilnrdcnstle. Machinery for treating yarn 

or cloth with liquors, gases, vapours, &c. in 
mntion. Aug. 14. 

„ 17,610. Hoyle and Barker. Production of bleached 

yarn, and appliances therefor. Aug. 14. 

[C.S.] 17,397 (1902). Rarbe. Method of and apparatus 
for dry cleaning. Aug. 19. 

„ 18,756 (1902). Wetter (llatle and Co.). Appa¬ 

ratus for treating textiles with liquids. Aug. 19. 

„ 20,672 (1902). Boult (Chevolleau). Mercerising 

machines. Aug. 12- 

„ 21,602 (1902). Weiss. Impressing patterns on 

textile fabrics. Aug. 12. 

„ 21,848 (1902). Rurghardt and Reid. Process for 

decreasing the inflammability of cotton yarns 
and fabrics. Aug. 19. 

VII.—ACIDS, ALKALIS, SALTS, Ero. 

[A.] 17,449. Tcherniac. Manufacture of cyanides. 
Aug. 11. 

„ 17,588. Johnson (Chem. Fabr. Grieshoim Elek- 

tron). .See under XI. 

„ 17,589. Johnson (Chem. Fabr. Griesheim Etek- 

tron). See under XI. 

„ 17,640. Ashcroft. Production of alkali metals. 

Aug. 14. 

[C.S.] 17,316 (1902). Evers. Apparatus for the manu¬ 
facture of sulphuric acid. Aug. 12. 

„ 17 , 976 ( 1902 ). Tcherniac. Manufacture of cyanides 

from sulphocyanides. Aug. 19. 

„ 18,108 (1902). Spence and Soils, Ltd., and Spence. 

Production of a new titanous sulphate. Aug. 19. 

„ 19,774 (1902). Ferrund. See under X 1. 

„ 11.126 (1903). Durnars. Apparatus for separating 

air into its constituent gases. Aug. 12. 

„ 14,194 (1903). Do Wilde. Manufacture of di- 

calcium phosphate, precipitated calcium sulphate, 
aud the regeneration of the hydrochloric or 
nitric acid used therein. Aug. 12. 

VIII.— POTTERY, GLASS, AND ENAMELS. 

[A.] 17,075. Slowak. Pottery kilns or the like. Aug. 6. 

IX.—BUILDING MATERIALS, CLAY8, MORTARS, 
AND CEMENTS. 

[A.] 17,061. Wilson. Brick kilns.* Aug. 5. 

[C.S.] 2011 (1903). Czermak and Buxbaum, Manufac¬ 
turing artificial marble. Aug. 19. 
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X.—METALLURGY. 

[A.] 17,434. Mills (Bradley). Reduction of iron and 
other metals from their ores.* Aug. 11. 

„ 17,641. Salman and Kirkpatrick-Picard. Recovery 

of mercury from its ores or compounds. Aug. 14. 

[C.S.] 17,709 (1902). De Aliugaray. Extraction of i 
precious metals from their ores. Aug. 12. 

„ 26,980 (1902). Leiteh (Massenez). Manufacture 

of steel from chromic pig iron. Aug. 12. 

„ 27.360 (1902). Sulman and Kirkpatrick-Picard. 

Recovery of precious metals. Aug. 12. 

„ 28,003 (1902). M'Arlhur. Solder for aluminium. 

Aug. 12. 

10,648 (1903). Ifuffclnmnn. Preparing fine, granu¬ 
lated, or sand ores for making into biiqUettes and 
making them fit for use in the blast-furnace. 
Aug. 19. 

„ 13,557 (1903). Callmann and Hornmnn. Liquid 

soldering composition. Aug. 19. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 10,989. Stcenlet. Process for obtaining copper by 

electrolysis from solutions.* Aug. 4. 

„ 16,992. Gaye. Electrolytic cells. Aug. 4. 

„ 17,399. Fucry (McCarty and Beebe). Process of 

decomposing water by electrolysis. 1 ' Aug. 11. 

„ 17,587. Johnson (Chem. Fabr. Griesheim Elek- 

tron). Manufacture of electrodes for electrolytic 
purposes. Aug. 13. 

„ 17,588. Johnson (Chem. Fabr. Griesheim Elek 

tron). Production of bichromates aud alkali from 
alkali chromates. Aug. 13. 

„ 17,589. Johnson (Chem. Fabr. Griesheim Elek- 

trou). Production of potassium chromate from 
chrome ironstone. Aug. 13. 

[C.S.] 19,774 (1902). Ferrand. Production of caustic 
soda and sodium hydrochlorite by electrolysis, i 
Aug. 19. 

„ 9932 (1903). Howorth (Trollhattans Elekfriska 

Kraftaktiebolag). Treating materials by radiated 
or reflected heat in electric furnaces. Aug. 19. 

„ 10,703 (1903). Harrison (Buffa). Primary and 

secondary electric cells. Aug. 12. 

„ 14,823 (1903). Starrett. Metal anodes. Aug. 12. 

XII.—PATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 17,035. Leppert and Rogoviu. Process for the 
boiling of dry oils for lacquer and varnish manu¬ 
facture. Aug. 5. 

[C.S.] 21,088 (1902). Stanley and Cotton Seed Co., Ltd. 
Treatment of cotton seed. Aug. 19. 

XIIL—PIGMENTS, PAINTS t RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A. — Pigments, Paints. 

[A.] 17,120. Kollinger. Binding media for oil colours 
Aug. 6. 

[C.S.J 10,280 (1903). Robinson. Damp prbof ooatingor 
paint. Aug. 19. 

„ 13,102 (1903). Armbruster and Morton. Pro¬ 

cesses of making pigments. Aug. 12. 

„ 14,385 (1903). Build (Hirschfeld). Manufacture 

of paints and pigments. Aug. 19. 


B.—Resins, Vanishes. 

[A.] 17,035. Leppert and Rogovin. See under X II. 

„ 17,133. Tixier and Rambaud. Manufacture of var¬ 

nishes by the direct solution of gums without 
previous fusion. Aug. 6. 

C. — India-rubber, 4*c. 

[A.] 17,156. Frankenberg, Ltd., Frankenberc aud Bet- 
teridge. Rubber solutions or compounds. Aug. 7. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[C.S.] 7998 (1903). Stein and Crosfield. Manufacture 
and refining of beet, eane, and other sugars. 
Aug. 12. 

XVII.—BREWING, WINES, SPIRITS, Eto. 

[C.S.] 10,729 (1902). Wyers. Preserving yeast. Aug. 19. 
„ 20,228 (1902). Sefton-Jones (Hightou). Purifi¬ 

cation of raw or immature alcoholic liquors. 
Aug. 12. 

„ 10,426 (1903). Lapp. Process for germinating grain 

under pressure in closed receptacles. Aug. 19. 

„ 11,325 (1903). Sornld. Treatment of malt for 

alcoholic fermentation. Aug. 12. 

XVIII.—FOODS i SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[A.] 17,124. Brooks. Composition for preserving eggs. 
(U.S. Appi., Oct. 8, 1902).* Aug. 6. 

„ 17,322. BrookeH (Libby). Food compounds. 

Aug. 10. 

[C.S.] 17,486 (1902). Kkenberg. Manufacture of milk 
powder. Aug. 19. 

B.—Sanitation ; Water Purification. 

[A.] 17,661. Boult (Vasscux). Treatment of wash and 
other waste waters or residues. Aug. 14. 

„ 17,713. Duncan. Treatment of sewage. Aug. 15. 

XX—FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 17,347. Johnson (Badische Amlin und Sodafabr.). 
Manufacture of oxybenzaldehydes and oxy benzoic 
acids, and intermediate products. Aug. 10. 

[C.S.] 23,988 (1902). Newton (Bayer and Co.). Manu¬ 
facture of pharmaceutical compounds. Aug. 12. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 17,372. Imray (Meister, Lucius und Pruning). 
Production of coloured photographs, and material 
therefor. Aug. 10. 

[C.S.] 20,069 (1902). Cobeml. Processes for making 
sensitive emulsions for photographic purposes. 
Aug. 19. 

„ 20,141 (1902). Oobcnzl and Mies. Mediums for 

use in producing photographic pictures on fabrics, 
&c. Aug. 12. 

XXII—EXPLOSIVES, MATCHES, Etc. 

[A.] 17,515. Bell. Manufacture and purification of 
nitrocellulose. Aug. 12. 



m > 222 , - -2 - 2 2222 222 —- -- -- -- - -—22 - - 


Printed and published by EVns and SrOTTIswoObE, East Harding Street, London, K.C., tor th« duolrty at Chemical Industry.-p 7926. 








JOURNAL OF THE 


Society of identical 3nbustry* 

A &EGOKD 

FOB ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 

No.17.-Yol.XXII. SEPTEMBER IS, 1903. No. 17.-Vol. XX3L 


Subscription of Member* 28/- per annum; 
Entranoe Pee ll/> i 
Election by the CounoiL 


Kbt &>ortetp of Cbe mual intmsftrp. 

Poet Preeidente: 

Bir Henry E. Eosooe, B.A., D.C.L., LLJ)., 

Ph.D„ F.R.8. 1881—1882. 

Bir Frederick A. Abel. Bart.. K.C.B., G.C.V.O., 

D.C.L., D.Sc., F.R.8.-. 1888-1888. 

Walter Weldon. F.B.S. 1888-188*. 

W. H. Perkin, LL.D., Ph.D., F.R.8. 1884-1*88. 

B. K. Muapratt. 1888 — 1886 . 

David Howard. 1886-1887. 

James Dewar, M.A., LL.D., F.R.8. 1887-1888. 

Ludwig Mond, Fh.D., F.R.8. 1888-1889. 

Bir Lowthian Bell. Bart., F.B.8. 1889-1890. 

H. Rider Cook. 1890-1891. 

J. Emerson Reynolds, M.D., F.R.8. 1891-1892. 

Bir John Evans, K.C.B., D.C.L., LL.D., 8o.D„ 

F.R.8. 1892—1898. 

B. C. C. Stanford . 1896-189*. 

T. B. Thorpe, C.B. LL.D, 8o.D, Ph.D., F.R.8. 1894-1898. 

Thomas Tyrer. 1898—1898. 

Edward Hchnnok, Ph.D., F.R.8. 1896-1897. 

F. Clowes, D.So.. 1897-1898. 

George Beilby. 1898—1899. 

C. F. Chandler, D.8c,M.D,Ph.D, LL.D. 1899-1900. 

Jo*. W. Swan. D.Sc., M.A., F.R.8. 1900-1901. 

Ivan Levinstein. 1901—1908. 


COUNCIL FOR YEAR ENDING JULY 1904. 

Preeident i Sir W. Ramsay, K.C.B., D.Sc., LL.D., F.R.8. 
Vice-PreHdente t 


Prof. P. Phillips Bedson. 
Prof. Marston T. Bogert. 

E. Carey. 

Dr. John Clark. 

K. Grant Hooper. 

Ivan Levinstein. 


Dr. R. Mewl 
W. H. Nichols. 

Dr. F. B. Power. 

Prof. H. R. Procter. 

Dr. Jos. W. Swan. F.R.8. 
Thoa. Tyrer. 

Ordinary Member! of Council: 


N. H. Martin. 

Mar Mnapratt. 

B. E. R. Newlands. 

Prof. W. J. Pope, F.R.S. 
Frank Hcudder. 

Dr. W. 8. Squiro. 


Dr. Edw. Diver*. F.R.8. 

Dr. J. Grossmann. 

H. Hemingway. 

Prof. W. R. B. Hodgkinson, 

Pb.D. 

David Howard. 

Dr. J. Lewkowitaoh. 

Sectional Chairmen and Secretariat* 

Oaudui. 

Prof. W. R. Lang, I Alfred Burton. 

Lrvuapoot. 

F. H. Tate. I Dr. T. Lewi* Bailey. 

Lonnov. 

Walter F. Reid. I A. R. Ling. 

Masghbbtbr. 

I. Carter Bell. t J. Hflbner. 

Niwcastu. 

Dr. J. T. Dunn. I F. 0. Garrett. 

Nbw Yobs. 

Dr. V. Coblents. I • Dr. H. Bchweitser. 

Nottivshah. 

I. T. Wood. I B. R. Trotman. 

Scottish. 

I. L. Patterson. I Dr. Tho*. Gray. 

Yobkshiu. 

Isa. B, Bedford. I Thoa. Fairley. 

Honorary Treasurer: 

Samuel Hall, East London Soap Works,Bow, B. 
Honorary Foreign Beerstarg i 
Dr. Ludwig Mond, F.BJ9. 

General Secretary i Charles G. OreeawoU 
Office !.- Palace Chambers. 9, Bridge Street, Westm'nator, 8.W, 
Telegraphic Addreee i 89, Palatable, Loudon. 


Prioe to Non-Membor* 86/- per annum i 
To Member* as/-per Set of extra or book number*. 
Single oopiee (Member* and Subscriber* only), 
1882—1*01,2/8 each ; 1904,1/9 each. 


TIIE JOURNAL. 


Publication Committee t 
The President. 


A. H. Allen. 

G. Beilby. 

J. Carter Bell. 

Joseph Bernays, M.I.C.E. 

H. Brunner. 

Edw. Divers, M.D., D.8o„ F.R.8. 
Sir John Evans, K.C.B., F.R.8. 
Prof. A. G, Green. 

Samuel Halt 
Otto Hehner. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. R. E. Hodgkinson, 
Pb.D. 

B. Grant Hooper. 

David Howard. 

Prof. A. K. Huntington. 

Wm. Kellner, Ph.D. 


Cliarles A. Kohn, M.Sc, Ph.D. 
Ivan Levinstein. 

J. Lewkowitseh, Ph.D. 

A. R. Ling. 

W. Maenab. 

N. H. Martin. 

Ludwig Mond, Ph.D,, F.R.8. 

B. E. R. Newlands. 

John Pattinson. 

P. B. Power, Ph.D. 

Prof. H. R. Procter. 

Boverton Redwood, D.Se. 
Walter F. Reid. 

John Splller. 

W. 8. Squire, Ph.D. 

L. T. Thorne, Ph.D. 

Thomas Tyrer. 


Editor : 

Watson Smith, 84, tipper Park Road, Haverstoek Hill, N.W. 
Aeeieted by the following Staff <f Abetractore: 


Robt. Adams.I. 

L. Arohbutt.I., XII. 

J.L. Baker.XVI..XVIL 

H. Ballantyne.II.,XII. 

D. Bendix.III. 

B. Bent*.IV., V., VI. 

J. O. Braithwaite.XX. 

t - f XVI., XVII., 

J. F. Briggs.... | XIX., XX. 

J. K. Burhridge.XIII. C. 

T. F. Burton, B.8o. Patent List. 

J. H. Collins.X. 

J.T.Dunn,D.Sc. ....VII..X, 

Ernest Feilmsnn,) . v v rx 
B.8c., Ph.D....I lv 

Leo F. Guttmann, l’h.D..I., II. 

Walter C. Han-1 II., VIII., 
cook, B.A.J IX. 

*• L> . .{ xrv!, xii. 

P.H.Leods.{xilf.,XX’l. 

A. B. Leighton.XXII. 

Herbert Levinstein, 1 TV v 
Ph.D„ BJSo..V- 


A.G. Levy, B.8c.VIII., IX. 

i. MeCrae, Ph.D.IV. 

G. W.MacDonald.M.Sc. .XXII. 

W. G. McMillan ( X ‘ < xxn I . V " 

N. H. J. Miller, Ph.D.XV. 

V^ n :J XH.. XXII. 
R. W. Moore... .Trade Report. 

J. G. Parker. Ph.D.XIV, 

T. H. Pope.. .XVI., XX., XXI. 
P. W, Renaut.Index. 

Chaa. Salter.. { XVL, xVlI. 

H. J. Salter.XUL 

J. Shields, D.Sc., Ph.D. :..XL 
A. Shonk.Gen. Ohem. 

W. P.Skertchioy.... {xYjfi 

E. Sonstadt.III., VIL, I., XV. 

8. Howard Tripp, 1 III.. VII„ 
Ph.D./ XVL 

Charles T. Tyrer ...XX. 

L. J. de Whalley, B.Sc. .XVI, 


B 







































986 


[Sept. 15,1903, 


JOURNAL OF THE SOCIETY Of CHEMICAL INDUSTRY. 


pottos. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary us soon as possible, in order that, 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or ' 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be j 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Cftangt* of gnrtrto** 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Ablett, A. W., l/o Johannesburg ; I’.O. Box 91, Germistou, 
near Johannesburg, South Africa. 

Bluman, N. J., l/o Forest Hill; 52, Amersliam Road, New 
Cross, S.K. 

Brown, Reginald B., l/o Croydon and Ludwigshafen; 
11, Circular Road, Withiugton, Manchester, Technical 
Chemist. 

Budden, E. R., l/o Church Row ; 13, Heath Mansions, 
Hampstead, N.W. 

Ferris, Win. S., l/o Washington; c/o Miami Mining Co., 
Concord, N.C, U.S.A. 
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Mooney, Geo. A., l/o 2716, St. Catherine Street, Montreal, 
Canada. 

Parker, Wm. B., l/o 60, Clifton Road, Rugby. 
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F. R R A T U M. 


LEVAN ; A NEW BACTERIAL GUM FROM 
SUGAR. 

Ji. GHKIG-8MXTH AND THOS. STEEL. 

(This Journal, 1902, 1381—1335.) 

Page 1385, col. 1.— Two last sentences of the paper, 
beginning with “ Comparatively speaking,” should be 
transferred to end of discussion, same page, col. 2. 


0fHtoarp. 


JOHN CALDERWOOt). 

MEMBER OF THE SOCIETY OP CHEMICAL INDUSTRY. 

John Calderwood, born in Edinburgh ou November 
25th, 1840, was the second son of William Calderwood, 
and a younger brother of the late Prof. Henry Calder¬ 
wood, I.L.D., of Edinburgh. He was educated at the 
j Edinburgh Institution and the Royal High School. In 
these early days it would appear that he was strongly 
i attracted to the legal profession, for which his logical 
mind undoubtedly fitted him. After entering Edinburgh 
University, however, he decided to take up the study of 
chemistry, being largely influenced by the character of 
his teacher, Prof. George Wilson. After completing 
his studies at the University, he proceeded to Germany 
to extend his acquaintance with scientific methods. On 
his return to this country he entered the laboratory of 
Dr. Angus Smith, of Manchester, and, after a brief 
residence in that city, he was selected to fill the post of 
research chemist in the laboratory of Dr. James Young, 
F.R.8. Dr. Young was at that time engaged in an 
extensive series of experiments on the destructive 
distillation of various coals for the purpose of obtaining 
paraffin. As one result he obtained in 1850 a patent 
for the manufacture of paraffin and paraffin oil from 
bituminous coal, which became the basis of the Scotch 
oil industry. Dr. Young’s business having been con¬ 
verted into a company (the present Paraflln Light and 
Mineral Oil Co.), Mr. Calderwood was appointed 
manager of the works at Addiewell, Midlothian. 

He was thus closely connected with the early develop¬ 
ment of the Scotch oil industry, which has since risen 
to a position of national Importance. 

In 1879, he was admitted a fellow of the Royal 
Society of Edinburgh. 

In 1880, Mr. Calderwood was appointed manager of 
Price’s Patent Candle Co., Ltd., becoming a few years 
later managing director. 
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He applied his scientific knowledge and experience to 
the improvement of old and the introdnetion of new 
processes, and his commercial ability was devoted to 
directing the pol'ey of the company with eminent 
success. 

Mr. Calderwood’s exceptional qualities were fully 
reooguised in the technical and commercial world, and 
his straightforward and firm character gained him the 
respect and confidence of his associates. In addition to 


this, he was always mindful of the welfare of the workers 
in his charge, and it is to his initiative that they owe the 
institution of an old age pension scheme. 

Mr. Catderwood was an original member of this 
Society. 

In 1886, and again in 1880, lie was elected a Member 
of Council, becoming a Vice-President in 1894. 

After a long illness he died on the 20th of August, 
aged GO years. 


Uaurrtal anti patent literature. 


Class. Page. 

I.—General Plant, Apparatus, and Machinery 987 

II.—Fuel, Gas, and Light. 989 

III. —Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes . 990 

IV. —Colouring Matters and Dyestuffs. 991 

V.— Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles, Yarcs, and Fibres 99:1 

VI. —Colouring Wood, Paper, Leather, &c. . 994 

VII. —Acids, Alkalis, and Salts, and Non- 

Metallic Elements . 995 

VIII.—Glass, Pottery, and Enamels. — 

IX.—Building Materials, Clays, Mortars, and 

Cements.,.. 996 

X.—Metallurgy . 999 

XI.—Electro-Chemistry and Eleetro-Metallurgy 1003 

XII.—Fatty Oils, Fats, Waxes, and Soap. 1004 


Class. Page. 

XIII. —Pigments and PaintB; Resins, Varnishes, 

&c. i India-Rubber, &o.. 1006 

XIV. —Tanning; Leather; Glue, Size, Bone, and 

Horn | Ivory and Substitutes . 1007 

XV. —Manures, &e. 1008 

XVI.—Sugar, Starch, Gum, &c. 1008 

XVII.—Brewing, Wines, Spirits, &c. 1008 

XVIII. —Foods; Sanitation; Water Purification| 

and Disinfectants . 1010 

XIX. —Paper, Pasteboard, Cellulose, Celluloid, Ac. 1011 

XX. —Fine Chemicals, Alkaloids, Essences, and 

Extracts . 1012 

XXI—Photographic Materials and Processes. 1014 

XXII.—Explosives, Matches, &c. 1015 

XXIII. —Analytical Chemistry.. 1015 

XXIV.—Scientific and Technical Notes. 1020 


Patent Specifications may be obtained by post by remitting as follows i— 

English—Sd. each, to the Comptroller of the Patent Office, C. N. Dalton, Esq., Southampton Buildings, Chancery Lane, London. W.C. 
United States. — I)d. each, to tho Secretary of the Society. 

French .—1 fr. 25 c. each, to Beiin et Cie., 56, Rue des Francs-Bourgeois, Paris ($•). 


I-PLANT, APPARATUS 4ND MACHINERY. 

Pure Gases ; Apparatus for the Preparation of -. 

H. Morrison. VII., page 995. 

English Patents. 

Centrifugal Machine for Separating Fluids of Different 
Densities. J. W. Macfarlane, Glasgow. Eng. Pat. 
15,828, July 16, J 902. 

An improvement on Eng. Pat. 21,744, 1892, consisting of 
a separating device in the drum, made of dished discs. The 
device is in two sections, with an annular space between 
them, into which the liquids are fed. The outer and inner 
sections may be in one piece, in which case a series of 
holes or slots, permits communication between the plates. 

—W. P. S. 

Evaporating Apparatus; Impts. in -. F. W. Scott, 

London. Eng. Fat. 20,401, Sept. 18, 1902. 

Fob the purpose of maintaining a constant level of liquid 
in evaporating apparatus, the evaporator is connected at its 
upper and lower ends with a separate closed vessel, which 
is provided with a supply pipe controlled by a float valve 
and with a slght-glass.—R. A. 


Separating Solid or Liquid Particles from Gases and 

Vapours ; Method and Apparatus for -. E. Theiscu, 

Baden-Baden, Germany. Eng. Pat. 13,034, June 10, 
1903. 

This method, whicli is applicable for purifying blast-furnace 
gases, drying steam, or in distilling or evaporating appa¬ 
ratus for tar, saccharine liquors, brine, &c., consists iu 
projecting the gases or vapours upon a quiescent cushion 
of gas or vapour, so that the solid or liquid particles con¬ 
tained in the former are caused by their momentum to pass 
into and be retained in the cushion, while the gases or 
vapours are deflected by the cushion and pass away. (See 
also Eng. Pat. 12,693 of 1901, and U.S. Pats. 704,593 and 
709,527 ; this Journal, 1902, 904, 1322, and 1903, 147.) 

—R. A. 

United States Patents. 

Mixing and Dissolving Apparatus. L. P. Burrows, 
■Washington, D.C. U.S. Pat. 735,206, Aug. 4, 1903. 

Inside a vessel is fixed a rotating shaft carrying an outer 
and an inner set of stirring-blades, which are arranged 
spindly round the shaft and inolined in opposite directions, 

—L. F. G. 
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Evaporating Liquids i Apparatus far - H . DeioinRer 

Bernau, and H. Andrfi, Bucb, Germany. U.S. Pat 
736,348, Ang. 4, 1903. 

Sea Eng. Pat. 6847 of 1003 ; thie Journal, I90!y 


Centrifugal Apparatus.^ 


F. Kessler. Rosario, Argentina. 
f.S. Pat. 735,524, Aug. 4, 1903. 

A coixapsibuc jacket, which is opened out and placed 
between the drum and the outer casing of a centrifugal 
separating apparatus, directs the liquid thrown off by the 
centrifugal drum to a convenient outlet; when the jacket 
is made to collapse, the liquid is projected against the inner j 
wall of the outer casing, and passes thence to a different | 
outlet.—L. F. G. 

Gas r Crucible 1 Furnace. V. S. Harvey, Assignor to the 
Acme Gas Co., Chicago, Ill. U.S. Pat. 735,765, Aug. 11, 
1903. 

The clumber of the furnace consists of a hollow cylindrical 
mould with side openings inclined dowuivardly; it is sur¬ 
rounded by a metal casing, the space between easing and 
mould being filled with mineral wool or the like. The 
bottom of the mould is removable, and is provided with 
a set of upward projections adapted to support the crucible. 
The cover is also removable, and consists of two parts, one 
of which is provided with a vent The gaseous . fuel 
supplied through pipes having nozzles located in the side 
openings of the mould, which direct the fuel downwaidly 
and inwardly against the projections on the bottom of the 
mould. With this arrangement the jets of fuel meet below 
the crucible, and the nozzles are out of the way of matter 
dripping from the crucible.—R. A. 


French Patents. 

Milling and Miring Machinery for Paper-making and 
other Rato Materials. J. Wustenhofer, Germany, first 
Addition, dated Jan. 10, 1903, to Fr. Pat. 282,990, Nov. 
14, 1898. 

The pendulum mill described in the main specification (Eng. 
Pat 26 718 of 1898 ; this Journal, 1899, 255), originally ! 
intended for reducing rags, &c., may be adapted for 
grinding hard materials. The mam shaft, which gives the 
suspended pestles their morion in a circular path, is driven 
from below, and by means of gearing at the top it simul¬ 
taneously imparts an independent rotation to the pestles 
about their own axes in either directicu. J. r. ll- 

Measuring Tanks of Adjustable Capacity A. Bontemps. 
Fr. Pat. 328,552, Jan. 17, 1903. 

Two precisely similar tanks are placed side by side. The 

liquid enters one tank through an inlet cock, and rises in 
the tank and an outside gauge tube, till it overflows over a 
weir placed in the latter. The overflow passes through a 
valve into the other tank. The gauge tube is made of two 
pipes, sliding one inside the other, and the height of over¬ 
flow and therefore the capacity of the tank, can be regulated 
by raising or lowering this tube by means of a screw and 
hand-wheel. The inlet and outlet cocks are provided with 
band wheels, which are so constructed that neither cock can 
be opened before the other is shut.—L. F. U. 

Filters for Wine, Oil, and other Liquids. 3. Salvarelli, 
France. Pr. Pat. 328,715, J». 23, 1903. 

The filter consists of a chest having two of its sides 
nierced with rectangular openings, into which hollow hlter- 
fn* frames slide like drawers. Each frame is enveloped in a 
baVof filtering cloth, the liquid Alters inwards and escapes 

from the interior of the frames by means of taps. The 
from tb« are clftnlped by screws to the outside of 

the chest and the joints, through which the ends of the 
etths project, are Jade tight by rubber or leather packing. 


flu flush into a recess of the filter-press frame, and a tight, 
joint is wade by pressing this frame against the next, m 
which a caoutchouc ring bes in a groove and abuts against 
the edge of the perforated plate. These filter-presses can 
be sterilised with vspours.— L. F. G. 

i Senaratina Liquids from Solids , Apparatus for -- 

! a S Whedwright and J. T. Fiske.jun. Fr. Pat. 329,051, 
Feb. 3, 1903. 

See U.S. Pat. 719,541 of 1903 ; this Journal, 1903, 288. 

—T. c. 8. 

Dr,,i„g Solid or Non-solid Materials with Absorbents, 

Process for -. in Vacuo. L.-A. Morel, hr. Pat. 

I 329,092, Feb. 4, 1903. 

The materials are submitted to as perfect a vacuum as 
possible, without being heated, and the aqueous vapours 
absorbed by sulphuric acid or phosphoric anhydride. T he 
process is adapted for the drying of gluten, starch, flour, 
flowers, fruits, tomatoes, the white and yolk of eggs, cocoas, 
chocolates, butters, and fats.— h . F. G. 

Evaporating Sugar Extracts, Saline Solutions,^.; Ap¬ 
paratus for -A. Fre.tag, Germany, hr. 1 at. 

329,015, Feb. 2, 1903. 

I.ow-cressdre steam is used for heating, and is scut 
through along system of heating tubes at a considerable 
speed, the heating-tube system being provided internally 
with baffle plates placed obliquely to the entrance of the 
steam; to ensure high speed of the steam, the entrance 
pipe is wide, and a fan is placed inside it. In the centre 
of the heating tubes is placed a vertical circulation pipe, 
and inside this an endless screw is placed eccentrically, 
which keeps the liquid te be evaporated thoroughly mixed. 
Another pipe is laid on for high-pressure steam, to complete 
the evaporation at any desired higher temperature, the low- 
pressure steam being first shut off. L. F. G. 

Washing Salt i Apparatus for -, and other Materials. 

L. M. A. Butin. Fr. Fat. 329,396, Feb. 14, 1903. 

The salt or other material is washed by passing it through 
a series of apparatus, and systematically supplying the 
washing liquor, the salt and washing liquor passing through 
the apparatus in opposite directions. Each apparatus 
consists Of a U-tube, one limb being narrower than the 
other, and having a number of inlets l„, I» l, I» 2 at its bend, 
these connecting with a pump F», drawing liquid from 
the reservoir G»+ 2 . The reservoir On+2 w fe'l b y tb « 

, overflow of the apparatus A„ + 2 The overflow tube of 
An similarly feeds a reservoir G», which supplies the 
apparatus of order n - 2. 


Fio. 1. 


Filter-Prey**. 


P Meura, Belgium. Fr. Pat. 828,918, 
Jan. 29, 1908. 
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through D», In. &c., rising in An and forcing out the 
liquor that entered with the salt into G*. The salt is 
carried through the U-tube, and leaves at B», failing into 
the tube A»+i of the next apparatus. 


Fu>. 2. 



The salt is fed from n hopper into the first tube A, (Fig. 2), 
and carried down by water from the reservoir G 2 . The 
overflow from the first apparatus is filtered and supplied to 
the last apparatus. This last tube li 4 discharges its mixture 
of salt and liquor ou to a sieve or endless baud, whence 
the salt is carried to the drying chambers ; while the liquor 
falls into the reservoir G„ and is pumped to the last but 
one apparatus. The liquor from the overflow tube A., of 
the. last apparatus is pumped into the antepenultimate 
apparatus (2).—L. P. G. 

II.—FUEL. GAS. AND LIGHT. 

Gases; New Quantitative Method for Determining Dust 
in——. L. Murtius. XXIII., page 1016. 

English Patents. 

Carbonising Peat. T. Leilermillier, Lemberg. 

Eng. Pat. 21,587. Oct. 3, 1902. 

The peat is subjected simultaneously to heat and heavy 
pressure by means of an oven and an external hydraulic 
press, the cylinder and piston of which are below the oven, 
and are protected from the heat of the latter by an inter¬ 
vening spacing box. Means are provided for feeding the 
peat into moulding boxes, runuiug on tracks on the press- 
plate frames; and the press plates are ribbed, to form 
channels for the passage of fire gases. To facilitate the 
storage of heat in the plates, the channels are faced with a 
material of greater heat capacity than the plates themselves. 
The mould boxes are mounted on lateral wheels so as to tip 
at one end, and this end is fitted with a third wheel running 
on a roller path. The oven is provided with a number of 
feed openings, closed by counterpoised slides. The car¬ 
bonised peat is dumped from the moulds into a pit, the 
moulds being then righted by a pair of arms fitted with 
rails engaging with the end of the mould box. A receiving 
car in the pit has counterbalanced hinging covers, which 
open downward under the weight of the peat and then close 
automatically. The filled cars run on tracks surrounded 
by cooling channels for preventing the ignition of the hot 
peat.—C. S. 

Combustible Materials j Improved Process for the Agglo¬ 
meration of -. G. Charles, Paris. Eng, Pat. 14,098, 

June 24, 1903. 

See Fr. Pat. 32?,341, Jan. 7,1903 ; this Journal, 1903, 944. 

-A. S. 

Coking Ovens or Furnaces; Imjpts. in [ Gas-Heated ]-. 

F. Palienberg, Dortmund, Germany. Eng. Pat. 9605, 
April 28, 1903. 

To enable the heatiog to be varied, as required, at different 
parts of an under-fired ooking oven or furnace, and to permit 
the gas jets to be removed for cleaning, dec. without inter¬ 
rupting the working, the gas-supply pipe has a series of 
valve-controlled branch pipes arranged underneath each 


wall of the oveu, each brauoh pipe having astries of heating 
jets, and being adapted to heat a certain portion of the oven 
wall—U. A. 

Oil-Fuel Burnere. T. Clarkson and Tho Clarkson and 
Capet Steam Car Syndicate, Ltd., Chelmsford. Eng. 
Pat. 18,501, Aug. 89, 1902. 

The invention relates to oil-fuel burners, and refers mainly 
to subsidiary burners (or vaporising the fuel neoessary to 
start a liquid hydrocarbon burner, und maintain It until the 
vaporiser, direotly heated by the maiu burner, is raised to 
the necessary temperature. The burner consists of a series 
of wicks of asbestos, &c., mounted on a peg or support, 
with or without a wrapping of wire or gauze; and a fan is 
provided for sending a current of air through the box con¬ 
taining the wicks, and thus delivering the flame on to the 
vaporisiug tube.—C. S. 

Furnace for Gas Generators, Producer-Gas Plant, Refuse 
Consumers, and the like. A. Desgraz, Hauover. Eng. 
Pat. 11,820, May 23. 1903. 

The furnace grate cousists of a cooling worm or coil of 
Ruituble material, fitted with arrangements for turning, and 
supported by suspension from a joist provided with notohes 
for the reception of the convolutions of tho coil. An ash 
trough is mounted within the coil, to prevent the accumula¬ 
tion of ashes on the lower part of the convolutions.—C. 8. 

Gas Producers. W. J. Crossley and T. Kigby, Openshaw, 
Manchester. Eng. Pat. 18,892, Aug. 28, 19112. 

An internal cylindrical casing, lined with firebrick, is fixed 
within another concentric easing, which latter extends 
below the inner casing, und is enclosed at the bottom to 
form a water seal. The fuel ia fed into tho producer 
through two or more hoppers, which are placed round the 
outside of a bell-shaped gas exit, so that the fuel gets 
heated before it reaches the working level of the producer. 
The air is heated in the annular space between the two 
casings, and passes through a cylinder, the lower part of 
which is sealed in water, before entering the fuel bed. The 
fire grate, which may have a convex or concave face, is 
supported on this cylinder, and is provided with a saud 
seal, which is not affected by the beat of the furnace. 

The fire grate can be revolved if desired, being mounted 
on ball bearings.—T. F. H. 

Fumes and Gases ,• Apparatus for Purifying —. 
8. Elliott, Newcustlo-ou-Tyue. Eng. Pat. 16,889, July 
30, 1902. 

SstOKE or furnace fumes are purified from soot, dust, or 
noxious vapours, the sooty particles baing recovered in a 
form suitable for use as lamp-black, whilst the noxious 
vapours or gases, such as sulphur dioxide and ammonia, are 
absorbed by water to obtain a solution suitable as a dis- 
infectiug liquid or a fertiliser. The gases arc forced through 
a tank or scrubber partly filled with water and covered 
with strainers, the water which passes through the strainers 
being discharged into a settling tank, so ag to establish a 
continuous circulation of the liquid, whilst the fumes or 
gases passing through the strainers are led off at the top. 
The washing tank is provided with a rotary beater mounted 
on a hollow axle, through which the fumes or gases are 
introduced.—It. A. 

Bight, Artificial ; Means for Changing the Colour 

of -. The British Thomson-Houston Go., Ltd., 

London. Eng. Pat. 18,083, Aug. 16, 1902. 

I» order to counteract the objectionable green tint of the 
light from a mercury-vapour electric arc-lamp, the light is 
transmitted through a fluorescing medium, such as a solution 
of Rhodamine, the solvent baing either an aqueous solution 
of gelatin, water-glass, or some other inorganic material, this 
being applied to the surface of a screen.—C. S. 

United States Patents. 

Fuel i Process of Manufacturing Artificial . H. C. B. 

Forester, Sketty. U.S. Pat. 736,083, Aug. 11, 1903. 
See Eng. Pat. 7905 of 1900; this Journal, 1901, 850. 

—T. F. B. 
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Kiln i Continuous -. W, A. Butler, San Francisco, ■ 

Cal. U.S. Pat. 735,468, Aug. 4,1908. 

The fuel is “ burned in suspension ” in combustion chambers 
extending lengthwise below the floor of the kiln and opening 
into the kiln. These chambers are parallel with and 
between the side walls of the kiln, and parallel or concentric 
with the semi-annular walls at the ends of the kiln. They 
are combined with fuel pipes and horizontal damper-con¬ 
trolled draught flues, for supplying fuel and air to the 
burners in tbe combustion chambers.—A. G. I,. 

Gas i Process for Making - . W. Kent, Passaic, N.J. 

U.S. Pat. 735,272, Aug. 4, 1903. 

The charge of coal is “ blasted to incandescence,” a fresh 
charge of coal put on, and air blown into the charge at its 
top and bottom, steam or water being simultaneously fed in 
at the zone of highest temperature. The gas is withdrawn 
from half-way up the charge.—L. F. G. 

French Patents. 

Burner {Heating] for Alcohol. See. Legrand et Desalles. 

Fr. Pat. 328,724, Jau. 26, 1903. 

A ring-shaped burner, for boiling, intended to consume 
alcohol or other liquid combustible ; it contains a vaporising 
chamber in contact with the place of combustion, and so 1 
arranged that when first brought into use, liquid fuel trickles 
from the orifice which afterwards serves as the air-injeetor 
jet, falling into a basin underneath the burner proper, where 
it can he ignited. The flame plays on the vaporiser until 
liquid fuel no longer reaches the jet and the busin is no 
longer replenished, when the apparatus behaves normally 
as a vapour burner, the working flame supplying the heat 
required for vaporisation.—F. H. L. 

Combustible Liquid for Explosion Motors. F. de Mare. 

Fr. Pat. 328,909, Jan. 29, 1903. 

See Eng. Pat. 3626 of 1903; this Journal, 1903, 860. 

—T. F. It. 

Gas s Illuminating -, and its Manufacture. W. II. 

Gaze. Fr. Pat. 328,955, Jan. 30, 1903. 

See Eng. Pat. 2283 of 1903 ; this Journal, 1903, 900. 

—T. F. U. 

Retorts; Vertical Regenerative -, for the Gasf cation 

of Coal, fre, C. Westphal. Fr. Pat. 829,008, Feb. 2, 
1908. 

Vertical retorts are described, larger at the base thau at 
the top, set in regenerative furnaces, and fitted with appa¬ 
ratus for the constant delivery of eoal at the top and 
constant removal of coke at ihe base. They are also 
claimed to be suitable for the carbonisation of wood and 
peat, and for the caustieisation of chalk.—F. II. L. 

Water-Gas Producer. F. Ilauke and C. Fuchs. 

Fr. Pat. 329,028, Feb. 2, 1903. 

In a small-sized continuous water-gaB producer intended for 
such purposes as the supply of explosion engines, the gas is 
drawn out of the heating chamber by means of a water in¬ 
jector. The gaB leaves the producer through an annular space 
surrounding a vessel containing water, the level in which can 
be set to, and maintained at, any desired point. Here the gas : 
vaporises the water, in quantity depending on the amount 
of liquid present, and the steum is drawn by the suction 
of the aspirator into the producer through a coil lying \ 
among the fuel. The injector leads into a chamber acting 
as a displacement holder, the depth of liquid in which is 
also under control; and thus it delivers gas at the oesired 
constant pressure. It is claimed that the apparatus may be 
made to yield much hydrogen and little carbon monoxide, 
or vice versa, as may be wished; and it is also claimed 
that the porous fuel iu the producer is kept at a very high j 
temperature by the steam drawn in.—F. H. L. 

Washing Furnace Gases, Generator Gas, Fumes, fyc.; 
Process and apparatus for ——i E. Kratochvil. Fr. 
Pat. 888,798, Jan. 26, 1908. 

See Eng. Pat. 6387 of 1908) this Journal, 1908, 860. 

- T. F. B. 


Illuminating-Gas [Acetylene], and Apparatus for its 
Production. J. Keid. Fr. Pat. 829,148, Feb. 6, 1903. 

Acetylene gas is led to a twin, Argand, or other proper 
acetylene burner, where it is burnt so as to produce a self- 
luminous flame, upon which streams of oxygen impinge. 

—F. H. L. 

Arc Lamps j Production of a “Pure" Light from -. 

A. ltignon and F. Christen. Fr, Pat. 328,829, Jan. 19, 
1903. 

The carbons employed in arc lamps are freed from metallic 
impurity by suitable treatment, such as washing in dilute 
nitric acid and water; and they are supported m position 
so as not to come into contact with any metallic portion of 
the lamp conducting the current, but touching only the 
cables bringing the current, which cables must not “touch 
any metallic part.” This method of treatment is claimed lo 
prevent any alteration in colour of the light developed, 
to make the electrodes last longer, and to yield a specially 
“ pure ” light.—F. H. L, 

Mantles for Incandescence Lighting. R. Berthold. 

Fr. Pat. 328,824, Jau. 27, 1903. 

See Eng. Pat. 1954 of 1903 ; this Journal, 1903, 789. 

—T. F. B. 

III.—DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

Ammonium Sulphate ; Manufacture of -. G. Keillor, 

jun. J. Gas Lighting, 1903, 83, [2100], 361—366. 
(Paper read before the North British Association of Gas 
Managers.) 

Tim question is discussed whether it is profitable to manu¬ 
facture ammonium sulphate in small gasworks, and the 
author, in describing his plant and giving the cost of 
working, indicates that it may pay well. 

The plant used is of the continuous type, and i» not run 
usually for more than an hour or two at a time. The 
saturator, which is of rolled-plate lead, is used three- 
quarters full of sulphuric acid of 1'34 sp. gr,, working 
preferably at a temperature of 225°—230° F. 

The average sample of liquor shows a specific gravity of 
1*018. and contains 1*58 ptr cent, of free ” ammonia. 
The fixed ammonia, 0*17 per cent., is not utilised. As the 
result of a year's working, 38 tons of ammonium sulphate 
were produced from about 98,800 galls, of liquor, and 
realised 4371. This represents the liquor from 3,438 tons 
of coal. The cost of production averaged it. 19s. 7'2<f. 
per ton (including 2 1. 17s, 10*73d. for aeid), thus showing 
a net profit on the year’s work of 232t. 5s. 8</., or Is. 4 \d. 
per ton of eoal used. 

The total profit, for sulphate, tar, and crude naphtha, 
works out at 514 1. 15s„ or 3s. per ton of coal, as com¬ 
pared with 9 .*></., which was the amount realised on the 
tar and liquor per ton of coal, before sulphate-making 
and tar distillation were commenced. The average figures 
for 12 gasworks in Scotland, which distil their tar and 
liquor, are :—Formerly realised for tar and liquor, 2s. ljd., 
per ton of coal; sulphate made, 2s. per ton of eoal j 
tar distilled, Is. 5|<jl. per ton j showing an average net 
increase of Is. 4 \d. per ton of coal.—T. F. B. 

Petroleum in California. F.. O’Neill. J. Amer. Chem. 

Soc., 1903, 25, [7], 699—711. 

Although petroleum oil is found in every part of Cali¬ 
fornia, only the southern districts produce it in any 
quantity. Not much success was met with in obtaining 
the oil, until in Los Angeles, in 1892, a boring of 365 ft. 
was made, after which other wells were sunk, and the 
production of oil rapidly increased, reaching a total of 
1,400,000 barrels in 1897. In this distriet, the oil sand 
averagee about 60 ft. in thicknese, whilst a second sand has 
been* worked, and a third is believed to exist. 
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. The oil obtained from Whittier, Fullerton, and Puento 
is anally of light specific gravity, bo that most of it cau 
be distilled, and only the residuum used for fuel. In 
other parts of the county the wells are more than 
1,000 ft. in depth, and yield a heavy oil, averaging about 
14° B. 

The largest oil-field yet discovered is in Kern County, 
whence 20,000 to 25,000 barrels are shipped daily, whilst 
owing to lack of demand, many of the wells are not being 
worked at present. The wells range in depth from less 
than 500 to less than 1,100 ft., the average being about 
800 ft. The oil is thick, black, and heavy (9° to 22° B.). 
It contains from 10 to 4o per cent, of asplmltum, and 
carries a large amount of fine sand, which separates on 
standing. The total amount of oil produced throughout 
California in 1902 is estimated at 13,000,000 barrels, and, 
notwithstanding this increased supply, the price of oil is 
gradually rising. 

As regards the quality of the oil, there is little difference 
between the products of different districts, the extreme 
variations being from 10° B. to 35° B. A water-white oil 


District. 

Water. 

Below 
100° C. 

, From 100° C. 

, to 150° 0. 

1 


Per Cent. 

I’er Cent. 

Per Cent. 

Kern.. 

1*4.0 

0*00 

0*00 

Coalinga. 

0*00 

o*oo 

32*00 

Ventura ... ! 

9*50 

0*00 

0-00 

Humboldt . 

0*00 

6-20 

27-40 

Newhall. 

0*00 

12'50 

46*20 

Santa Crux. 

21-60 

0*00 

i 0-00 


The specific viscosity of the crude oil shows wide 
variations at 15-5° C., but diminishes very rapidly with the 
increase in temperature, approximating to that of water 
at 100° C. The following results are given, among others, 
to illustrate the difference in the oils from different 
districts:— 

Specific Viscosily at 18*5° C. Specific Viscosity at 80° C. 

4*88 1-28 

0318 2-12 

209*59 4*70 

1*57 1*05 

1769-13 7*51 

373 11 3*87 

3250*27 »*00 


The calorific value of different satnplcN determined in 
Mahlers’ bomb gave results ranging from 10,190 to 
11,192 T.U. (calories). 

The chief use of the crude petroleum is for fuel, and 
it has taken the place of nearly half of the total amount 
of coal formerly used in California. In order to make it 
burn readily, it is usually injected in the form of a very 
fine spray, by means of steam, on to the brickwork or 
bottom of the firebox. From the results of practical 
experiments under boilers, it has been found that 4 to 
4.j barrels of oil are equivalent to 1 ton of good coal. The 
smelters on the coast are now using the oil, and saving 
more than 50 per cent, in the cost of fuel. 

The crude oil is also used to a small extent in the manu¬ 
facture of gas, as a coarse lubricant, and as an insecticide 
for fruit trees. 

It is refined in 33 factories, which produce on the 
aggregate from 8,000 to 10,000'; barrels a day. The usual 
distillates (benzines, illuminating and lubricating oils) are 
produced, but only the benzines are of very good quality. 
The distillates are chiefly used in admixture with Eastern 
oils.—C. A. M. 

Pyridine in Aqueous Solution; Determination of—. 

M. Francois. XXIII., page 1017. 

Acetic Acid and Vinegar; Detection and Determination 

of Mineral Acid in - . P. Schidrowitz. XXIII., 

page 1018. 
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of 50° B. whioh is found in the New hall district is regarded 
as a natural filtrate or distillate. 

The oils from San Mateo, Colusa, and Humboldt differ 
from most of the others in containing little or no asphaltum. 
Their apecific gravity ranges from 17° to 60° B. 

Regarded from a chemical standpoint, Californian 
petroleums are intermediate between Russian and EtaMrtl 
oils. They contain paraffins, benzenes, and naphthenes, 
and, usually, nitrogen and sulphur. The sulphur is 
present in a volatile constituent, which is frequently almost 
completely eliminated in one of the distillation fractions. 
The amount of sulphur found in 10 samples of different 
origin ranged from 0*5 to 0*95 per cent , whilst the 
nitrogen in nine other samples varied from 0*001 to 
0*609 per cent, (by vol.j. 

An elementary analysis of 19 oils gave the following 
results:—Hydrogen. 10*70 to 12-88 per cent.; and carbon, 
80*42 to 88*26 per cent. 

The amount of volatile matter at different temperatures 
shows great variations, as is seen in the following typical 
examples selected from the author’s long table of results :— 


From 160° C. 

From 250° C. 

From 350° <'. 1 

Asphalt. 

i 

Loss. 

to 250 3 C. 

to 350° 0. 

to Asphalt. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Gent. 

3*9 

31*0 

27*2 

31 00 

1*9 

28*20 

17-20 

16*00 

5-00 

1*0 

11-20 

31*05 

8-76 

30*50 

28*20 

17*20 

10*00 

5* (Ml 

1*0 

32-27 


3-23 

6*30 

0*5 

6‘20 

84*00 

14*40 

22*80 

1*1 


French Patents 

Peat; Process and Apparatus for Carbonising ———. 
E. Meyer and A. ltoeder, Switzerland. Fr. Put. 328,706, 
Jan. 22, 1903. 

Peat is converted into an oily product by heatiug it in 
hermetically sealed vessels, so that the carbonisation takes 
place under a pressure producod by the products of decom¬ 
position. The peat is enclosed in sealed tubes, a number 
of which are stacked on a framework in the heating 
chamber. A device is provided for changing the position 
of each layer of tubes, so us to ensure all being similarly 
heated.—T. F. B. 

Carbonisation oj Animal and Vegetable Matter; Appa¬ 
ratus for the -. O. Ricklefs. Fr. Pat. 329,160, 

Feb. 7, 1903. 

See Eng. Pat. 100 of 1903 ; this Journal, 1903, 465. 

—T. F. U. 

Petroleum Oils and similar Substances; Process for 

Chemically Purifying and Deodorising -. II. Vittenet, 

France. Fr. Pat. 329,076, Feb. 5, 1903. 

One hundred litres of petroloum are agitated for 15 minutes 
with 10 kilns, of sulphuric acid of 66° 11. The oil is 
decanted aud shaken for some time with 10 kilos, of 
sodium bisulphite solution (36° B.), decanted again, and 
shaken with a solution of 400 grins, of caustic soda in 
100 litres of water, after which it is decanted, washed with 
wuter, and dried over calcium chloride or calcium carbide. 
The process may he repeated if desired.—T. F. B. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

Indigo ; Tinctorial Character of -G. Heller. Zeits. 

f. Farben- u. Textil-Chem., 1903, 2, [16], 309—310. 
Tub author considers that the experiments of R. Mbhlau 
and M. R. Zimtnerniann, who dyed fabrics with colloidal 
indigo (this Journal, 1903, 208), show that indigo has 
affinity lor the fibre. He himself has obtained a complex 
compound in which a methylene group is uuited to indigo 
molecules. This compound, which possesses a colour 
closely resembling that of indigo, only dyes in very weak 
shades under the same conditions, showing that its leuco 
compound has much less affinity for the fibre. Its sulphonic 
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acids also show only very weak dyeing properties. On 
the other hand, methyl indigo.which is analogous in con- 
stitation, but with a much smaller molecular weight, differs 
very little in dyeing properties from ordinary indigo. 
Benzylidcne-indigo, which resembles the mother substance 
closely in appearance, scarcely dyes at all. These facts 
show that the atomic grouping wbieh causes the character¬ 
istic colour of these compounds, does not necessarily cause 
affinity for the fibre.—E. F. 

Tetramethyldiaminodiphenylenephenylmethane ; Unsym- 

metrical -, and the Dyestuff derived from it. A. 

Guyot and M. Granderye. Comptes rend., 1908, 137, 
[71, 413—414. 

Haller and Guyot (this Journal, 1901, 799) showed that 
a series of dyestuffs could be prepared bearing to diphenyl- 
enephenylmethane the same relations as those derived from 
triphenylmethanc bear to that hydrocarbon, and described 
one of them, namely, fluorene blue. The present authors 
have now examined some others of the series. 

Tetramethyldiuminodiphenylenephenylmethane is obtained 
by dissolving o-amino-leuco malachite green in 1:3-sol ■ 
phuric acid, diazotising, and decomposing the diazocom¬ 
pound at 100 ° C. The yield is 10 per cent, of theory, the 
rest being the o-hydroxy derivative. The substance, purified 
by several precipitations from benzene by boiling alcohol, 
forms minute white crystals, melting at 149° C. Oxidising 
agents (lead peroxide) produce from it a dirty violet dye¬ 
stuff, the hydrochloride and nitrate of which have been 
prepared. This dyestuff is neither substantive nor fluor¬ 
escent. With alumina or iron mordants it dyes a greyish 
violet, far less intensely than fluorene blue.—J. T. 0. 

English Patent. 

Colouri containing Sulphur [Sulphide Dyestuffs ] ; Manu¬ 
facture of -. Bead Holliday and Sons Ltd., Jos. 

Turner, H. Dean, and Jas. Turner, all of Huddersfield. 
Eng. Pat. 20,125, Sept. 15, 1902. 

50 parts of the product obtained by condensing 1.2.4- 
dinitrochlorobenzene with sulphonated aminosalicylic acid 
(obtained by boiling nitrosalicylic acid with sodium bi¬ 
sulphite solutions; see this Journal. 1900, 340), are heated 
with 120 parts of crystallised sodium sulphide, 35 parts of 
sulphur, and 30 parts of water to 105° —160° C. The 
resulting dyestuff gives deep blue-black shades.—T. F. B. 

United States Patents. 

Sulphur Dye) Substantive -. P. Julius and F. Heubold, 

Assignors to Badische Anilin und Soda Fabrik, all of 
Ludwigshafen-on-Bhine. U.S. Pat. 735,775, Aug. 11, 
1903. 

See Eng. Pat. 16,998 of 1900 ; this Journal, 1901,889. 

—T. F. B. 

Nitro and Azo Compounds; Reduction of -. M. 

Buchner, Assignor to C. F. Boehriugcr uud Soohne, 
Mannheim-Waldhof. U.S. Pat. 736,2u4, Aug. 11, 1903. 

See Eng. Pat. 19,879 of 1900; this Journal, 1901, 259. 

-T. F. B. 

Nitro Compounds i [Electrolytic] Reduction of -. 

M. Buchner, Assignor to C. F. Boehringer und Soehne, 
Manuheim-Waldbnf. IT.S. Pat. 736,205, Aug. 11, 1903. 

See Eng. Pat. 13,543 of 1900 ; this Journal, 1900, 693. 

-T. F. B. 

Aromatic Nitro Compounds ; [Electrolytic] Reduction of 

-. M- Buchner, Assignor to C. F. Boehringer und 

Soehne, Mannheim-Waldhof. U.S. Pat. 786,206, Aug. 11, 
1903. 

See Eng. Pat. 25,100 of 1901 ■, this Journal, 1902, 260. 

—T. F. B. 

French Patents. 

o-Nitrophenyl-B-lactomethylketone and its Homologues; 

Manufacturejf Preparations of -, Soluble iai Watei 

[Indigo Dyestuffs]. Cie.ParisiennedeCouleursd’Aniline. 
Fr. Pat. 327,978, May 26,1902. 

See Eng. Pat. 11,622 of 1902 j this Journal, 1908,490. 

—T.F. B. 


Lakes [Azo Dyestuffs ] t Production of Red -. Acrea¬ 

ges. f. Anilin Fabrikation, Berlin. Fr. Fat. 328,575, 
Jan. 17, 1903. 

Diazobenzene, its homologues or substitution products, 
are combined with 2 • 3-oxynaphthoic acid, and the alkali 
salts of the dyestuffs so obtained are. treated in aqueous 
suspension with the salts, oxides, or hydroxides of calcium, 
barium, strontium, magnesium, aluminium, zinc, or other 
metals. The lakes so obtained are distinguished by vivid¬ 
ness of shade, fastness to water and to light, and insolu¬ 
bility in oils. It is useful to add barium sulphate or 
aluminium hydroxide as a substratum. The dyestuffs 
themselves are also claimed.—E. F. 

Lakes [Azo Dyestuffs] ; Production of Red -Aeticn- 

ges. f. Anilin Fabrikation, Berlin. Fr. Pat. 829,037, 
Feb. 3, 1903. 

The dyestuffs obtained by the combination of 0-napbthol 
with diazotised phenetidine- or anisidine-sulphonic acid 
(NH 3 , S0 3 H, OB = 1, 2, 4) are converted into lakes by 
treating their alkali salts in aqueous suspension with the 
salts, oxides, or hydroxides of calcium, strontium, barium, 
magnesium, aluminium, zinc, or other metals. The lakes 
so obtained are distinguished by their bluish shade.— E. F. 

Dyestuff from Nuphthalene; Production of a Blue-Black 

-. Badische Airilin u. Soda Fabrik, Lndwigsbafcn 

a/Rh., Germany. Fr. Pat. 328,768, Jan. 24, 1903. 

The intermediate product obtained by reduction of 1.8- 
dinitronaphthalene in concentrated sulphuric acid according 
to Fr. Pat. 236,852, March 8, 1894, and its Addition, dated 
June 27, which has itself no appreciable tinctorial properties, 
is converted by treatment with sodium hydrosulphite in 
dilute sulphuric or other mineral acid solution into a violet 
crystalline dyestuff, dyeing umnordanted wool in violet 
shades, passing, on subsequent chroming, to greenish-black, 
and chromed wool in blue-black shades. The dyestuff 
behaves like a leucothiosulphonio acid. It is oxidised by 
treatment with boiling water, and dissolves in caustic soda 
to a green liquid, turning blue in the air. On heating with 
sodium bisulphite, it is changed to a compound soluble in 
water with a brown colour, wnioh can be printed on cotton 
in presence of chromium acetate, producing green-black 
shades.—E. F. 

Dyestuffs derived from Diphenylnaphthylmethane [7'iT- 
phenytmethane Dyestuffs] ; Production of New —. 
Manufacture Eyounaise de Mat. Colorantes, France. 
Kr. Pat. 328,878, Jan. 27, 1903. 

Dyestuffs of this series containing an alkyl-oxy group in 
the naphthaleue nucleus and in ortho-position to the methane 
carbon atom are obtained from the condensation products 
of tetra-alkyldiaminobenzbydrol with 2.3.6- or 2.6.8- 
naphtholdisulphonicacid by either oxidising and then alkylat¬ 
ing or by alkylating and then oxidising. The products 
obtained are identical, but in the first case alkyl esters of 
aromatic sulphonic acids or dialkyl sulphuric esters must be 
employed as alkylating agents, whereas in the second case 
alkyl haloid* must be employed. The dyestuffs give green 
to yellowish-green shade* on wool, fast to washing and to 
alkalis, very fast to light, and perfectly even. The 6.8- 
disulphonic acid gives dyestuffs of more yellowish shades 
than those derived from the 3.6-disulpbonic acid. The 
dyestuff obtained from the latter, tetra-ethyldiaminobenz 
hydrol und a methylating agent, gives dyeings resembhug 
iu shade those from Acid Green.—E. F. 

Indoxyls [Indigo-Dyestuffs] j Production of -. 

A. Foelsing, Germany. Fr. Pat. 329,126, Feb. 5, 1903. 
Indoxyls are obtained by melting aromatic glycines of all 
kinds, and their derivatives, with caustio alkali and an alkali 
peroxide at about 180° C. The melt is dissolved in a little 
water, and indigo can then be obtained directly from the 
solution by oxidising in the usual manner. The yield of 
indigo is said to be better than that obtained by any kuown 
method.— E. F. 

Tanning and Dyewood Extracts ; Manufacture of - 

A. E. Peyrusson, Second Addition, Feb. 7, 1908, to 
Fr.Pat. 318,523,1902. XVI., page 1008. 
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V—PREPARING, BLEACHING. DYEING. 
PRINTING AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Outing i The Theory of ——. E. Ifnecht. Zeits. f. 

Tex til- u. Farben-Chem., 1903, 2, [16], 310—311. 

la consequence of the criticism of von Georgevics (this 
Journal, 1903, 946), the author has repeated and amplified 
his former experiment* (this Journal, 1902, 544, 611). Care¬ 
fully purified wool was dyed with 2 per cent, of Night Blue 
and then partially extracted with alcohol. The alcoholic 
solution was concentrated and added to a warm dilute solution 
of barium hydroxide, which precipitated the Night Blue base. 
This was filtered off and the filtrate treated with carbon 
dioxide, filtered, and evaporated to dryness. An amorphous 
yellow residue remained, which burned with a smell like wool. 
If dissolved in water this residue gave precipitate* with 
aqueous solution* of Night Blue and of Magenta, these 
precipitates being soluble in alcfthol. A similar yellow 
•ubstance can be obtained by extraction of the residual 
Night Blue with hot dilute ammonia solution. Analogous 
results were obtained with silk.—E. F. 

Logwood-black Prints on Naphthol Grounding; Produc¬ 
tion of -. 1’. P. YVicktoroff. Zeits. f. Farben- u 

Textil Chem., 1903, 2, [10], 312. 

The logwood composition is printed on to the naphthol 
grounding, and the goods, after drying, are then passed 
directly through the diazo solution. The following compo¬ 
sitions are used:— 

I. Logwood extract, acetic acid, sodium chlorate solution, 
potassium ferricyanide solution, and starch thickening. 
Immediately before use this is mixed with ferrous sulphate 
solution. It decomposes very soon after mixing. 

II. Logwood extract and sodium bichromate solution are 
mixed aud poured into dilute hydrochloric acid. Starch 
thickening is then added. Very fast shades are obtained, 
but not so full a* those produced by I. ft is advisable to 
also add ferric chloride. 

III. Logwood extract, acetic acid, potassium or sodium 
sulphite solution, and ferrous sulphate are warmed together. 
After cooling, starch thickening is added. This mixture 
does not decompose, and gives full shades. Its cheapness 
and convenience make this recipe the best of the three. 

—E. F. 

Picric Acid Stains; Method of Removing -■ ■ 

J. Bougault. J. Phatm. Cliim., 1903, 18, 158. 

Stains produced by picric acid may he removed by rubbing 
with u solution of an alkali sulphide or polysulphide, 
followed by washing with soap and water. Care should be 
taken to thoroughly remove the excess of sulphide, otherwise 
the treated spot will develop a black stain on contact with 
common metals. Should this occur, the black mark may 
be removed hy treatment with hydrogen peroxide acidified 
with hydrochloric acid.—J. O. B. 

English Patents. 

Mercerising Yarn in the Form of Skeins; Machine 

for -. P. Habu, Niederlabnstein, Germany. Eng. 

Pat. 22,235, Oct. 13, 1902. 

See Fr. Pat. 325,239 of 1902 ; this Journal, 1903, 739. 

—T. F. U. 

Mercerising Cotton Yarns; Apparatus for -. 

L. Cipollina, Rivarolo Ligure, Italy. Eng. Pat. 9683, 
April 29, 1903. 

An upper row of metallic cylinders is sustained in a definite 
position by two cross bars to the principal frame of the 
machine, and a similar lower row is sustained by cross bars 
suspended from four rods, the latter carrying male and 
female screws, so that by means of an endless screw and 
wheel, a down or up motion may be imparted to the rods 
and to the lower cylinders, and a uniform tension thus 
given to or quickly taken off the skeins of cotton. An 
automatic arrangement stops the downward motion when 
the required tension is obtained. The cylinders are 
arranged so that two, one in each row, form a pair, each one 


T3E3E. 

in the upper row being rotated by an endleaa screw and 
wheel, while the lower set is driven from the upper by spur 
and bevel gearing. For introducing and removing the 
skeins, the front cron bars supporting the two seta of 
cylinders are made to revolve ou suitable pivots. The hath 
of caustic soda is tbeu raised into position by a rook and 
pinion, the latter gearing with an endless screw, and after a 
few minutes' use is lowered, and covered to preserve its 
content*. Rubber cylinders, pressing against the lower row 
of metallic cylinders, squeeze out the excess of liquid, the 
pressure being maintained hy springs attached to the main 
frame and by vertical rods to the supports for the rubber 
cylinders. Steam at 90 lb. pressure is used for driving 
water, on the injector principle, through pipes with many 
small outlets, s > as to spray and thus finally wash the 
moving cotton with warm water.—B. N. 

Warps for Weaving; Method of and Apparatus for 

Dyeing -. U. \V. Goddard, Bradford. Eng. I’at. 

19,319, Sept. 3, 1902. 

Hohizontai.i.y-si.oti’kii metal supports are fixed to the 
sides of the dye-bath and vertically-slotted hangers are 
fixed to these supports by holts, the latter serving for both 
horizontal and vertical adjustment of the hangers. Those 
hangers carry at their lower ends the guide rollers ill suit¬ 
able hearings, and the latter are thus prevented from 
becoming twisted and thrown out of line when wood is used 
in the construction of tin- dye-bath.—B. N. 

Indigo Dyeing j Impts. in -. II. Muller, Baris. 

Eag. Pat. 9532, April 28, 1903. 

This is a process for considerably shortening the time of 
preparation of au indigo hath, and for dyeing with the 
same in a single operation in a jigger or foulard machine. 
For cotton, 50 grins, of artificial or natural indigo are 
made into a paste and boiled with 150 c.e. of acetate of tin, 
2o° to 25° B., the latter prepared from stannic or stannous 
oxide, or the hydrated compounds, aud noetic scid. When 
the acetic acid is nearly evaporated, add 450 c.c. of caustic 
soda or potash, 40° B., boil till all indigo is dissolved, add 
350 c.c. of water, and strain the yellow solution after a final 
boiling. The material is passed through this tor about 
12 seconds, squeezed, aired, then passed for about 45 seconds 
through 2 grins, of bichromate of potash, or other soluble 
chromate, dissolved in 1 litre of water and 25 c.c. of hydro¬ 
chloric acid, and finally washed, soaped, rinsed, and dried. 
For wool and silk, a similar process is used, but the first 
bath is used hot and the proportions are varied, thus : 
50 parts of indigo paste are heated with 200 pans of 90 per 
ceut. acetic acid, 200 parts of “ stannic oxide " are added, 
the whole boiled, and just sufficient caustic added to reduce 
and dissolve the iudigo, finally boiling and making up to 
1,000 parts with water.—II. N. 

United States Patents. 

Mordanting Wool i Process of -. H. Schrader, 

Honningen. U.S. Pat. 735,599, Aug. 4, 1903. 

See Eng. Pat. 20,851 of 1902; this Journal, 1903, 920. 
The wool is mordanted with chromium compounds and 
the acids of vinasse having the composition— 

(CH,)j(HO) N. CIIj. COOII. 

—T. F. B. 

Dyeing or Bleaching ; Apparatus for -. F. A. Weller, 

Philmont, N. Y. U.S. Pat. 735,183, Aug. 4, 1903. 

A tarn- or skein-dipping apparatus, in which the yarn is 
carried on horizontal rods connecting two endless chains, 
which pass over two pairs of sprockets, one in the vat and 
the other above it. Various mechanical details are claimed, 
including a drag-bar, to cause the yarn to alter its position 
with respect to the reds which carry it. —T. F. B. 

French Patents. 

Textile Fibre from the Cotton of New Zealand / Process 
fir Producing a -. Madame Jacob aud W. Pritzkow. 

Fr. Pat. 327,959. May 12, 1902. 

See Eng. Pat. 3722 of 1902; this Journal, 1903, 362. 

—T. F. B. 
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Fibre s of Ramie [ China-grate ], Aloes, fee., and other 1 

Textile Fibres; Extraction of Gum from the -. j 

C. Brumaire and S. Dies, Algiers. Fr. Pat. 828,6.07, 1 
Jan. 1.0, 1903. 

Tiig fibres are first fixed to a suitable arrangement so that 
during the ebullition of the liquid in which they are 
immersed, they maintain their parallelism nnd do not bear 
upon the interior of the containing vessel. In the first | 
operation the liquid consists of 200 parts each of salt and 
carbonate of soda dissolved in l,ooo parts of water, or 168 
parts of salt and 192 parts of carbonate of soda in 1,000 
parts of sea water, the latter proportions being used where 
sea water is available. After immersing the fibres, the 
liquid ia brought to boiling, about 113° C. to 115“ C., and 
maintained thus for four hours, boiling water being added 
from time to time to maintain the liquid at a constant 
strength. The fibres are afterwards carefully washed in 
fresh water to extract salt and suspended matter. In the 
second operation the fibres are immersed in a solution of 
10 parts of soft soap in 1,000 parts of water, then raised 
to the boiling point and maintained thus for two hours, 
boiling water being used to replace the portion evaporati d. 
The fibres are finally washed in fresh water and dried. 

—B. N. 

Dyeing Machines. Vacuum Dyeing Machine Co. 

Fr. Pat. 329,212, Feb. 9, 1903. 

See U.S. Pat. 721,630 of 1903 j this Journal, 1903, 416. 

—T. F. 11. 

Printing Stubbing or Sliver for the Production of 

“ Vigoureux ” Threads ; Process for - . II. Giesler, 

Germapy. Fr. Pat. 328,504, Jan. 14, 1903. 

This is a process for the production of melange threads in 
the “ vigoureux ” style. In the usual process the ribbon 
of sliver is first dyed or bleached, printed in transverse 
white or coloured bands, then submiited to the action of 
sttam, and finally washed and dried. By means of gill- 
boxes the position of the threads is changed so as to 
produce the mixture or " mf-lnrige ” aspect. The preli¬ 
minary dyeing and bleaching is expensive, and the length 
of the processes is liable to give rise to felting, knotting, 
&c. In the present process, instead of one cylinder, two or 
more printing cylinders are used, coupled together, one 
printing the usual transverse bands, the other or others 
printing the intervula betwren, with colour or with bleaching ! 
agents, bo as to avoid the preliminary dyeing or bleaching. 
The sliver is then finished by treating with steam, &c., as 
usual.—It. N. 

Printing Textile Fabrics ; Impts. in Machines for -. 

J. G. Sanderson, England. Fr. Pat. 328,932, Jan. 29, 
1903. 

The invention deals with the type of machine, for printing 
textile fabrics, in which the printing rollers are placed in 
and out of contact with the fabric hy means of suitable 
projections placed at intervals. Movable chains are em¬ 
ployed, and have small links provided with pins, which 
regulate the intervals of contact of the fabric with the 
printing rollers, so that by varying the distances between 
the pins a gTeat diversity in the intervals of contact 
may be obtained. The pins in their movement act on 
suitable levers, and these, hy putting a clutch in gear, 
communicate movement 'o certain cams which put the 
printing rollers ont of contact with the fabric, the cams 
being so arranged that the priming rollers may he again 
placed in contact by the action of gravity or by means 
of suitable springs. The principal printing cylinder 
of the machine is trounted on a hollow shaft, which ia 
turned by gearing woiked from on eccentric actuated hy 
levers from the pins of the chains, and the shaft carrying 
the cams for raising the printing toilers passes through this 
hollow shaft.—B. X. 

Printing Automatically in Colours on Carpets, Plush, 
Textile Fabrics, Hair for Vplolsteting, ftc.; Machine 

for -. A. H.Oxenfotd, England. Fr. Pat. 329,390, 

Feb. 14, 1908. 

This is an improvement on Hallensleben’s Fr. Pat. 307,822, 
Jan. 22, 19ul, in which the printing is done by means of a 


waggon furnished with a printing mechanism travelling 
along the length of the thread. The improvements allow 
of the printing of the whole of the desired colours in a 
single journey of the printing waggon. The latter is pro¬ 
vided with a specially prepared printer for each colour, 
and the movement is controlled by a mechanical Jacquard 
in such a way that when arrested, one of the printers is 
brought into action. The waggon advances automatically 
and meets raised fallers, worked by the Jacquard, each row 
of fallers encountered bringing into action its corresponding 
printer. —B. X. 

Bronzing, Talcing and Wiping, Glazing, Gumming, and 

Sizing; Machine for -. J. R. Martini, France. 

Fr. Pat. 329,215, Feb. 9, 1903. 

A rotating drum is provided with an arrangement for 
gripping, and thus fixing the edge of the sheet of paper to 
be treated. Bronze, talc, &c., is contained in a suitable 
trough, and the material is carried by means of an india- 
rubber-covered roll and deposited on the sheet of paper. 
The roll, which is disposed concentrically in the trough, is 
pressed by adjustable springs against the drum and sheet 
of paper, and is also provided with an arrangement for 
removing the excess of material. Suitable means are also 
provided for removing any excess of material from the 
paper.—B. N. 

VI-COLOURING WOOD, PAPER, 
LEATHER, Etc. 

French Patents. 

Pulverising Liquid Colours on Wall Paper, Textile 

Fabrics, fcc.; Impts. in Apparatus for -. O. L. 

Burdick , England. Fr. Pat. 328,714, Jan. 22, 1903. 

Air, under pressure, is used for pulverising the colour on 
the wail paper, textile fabric, or other analogous material. 
The paper is can-ltd, by means of an apron, ever a templet, 
an arrangement being used for setting the paper, apron, and 
templet to a uniform speed. The templet is provided with 
suitable perforations, so that the protuberances on the paper 
fitting into these openings are exposed to the action of the 
liquid colour and the air blast. The blast pipes for pulver¬ 
ising the colour may he set perpendicularly or obliquely, and 
may be suitably disposed in single or multiple rows. The 
method of regulating the admission of colour or air, 
which may be cold, or warmed in a suitable manner, is such 
that the blast pipes may he commanded by the movement 
of a single rod, but such that the air-valve for each blast 
pipe is opened a little before and shuts a short time after 
the colour valve. Means are also provided for discharging 
the excess of colouring fluid from the surface of the templet. 

—B. N. 

Paper which Dyes more Easily, giving Faster Shades; 

Process of Manufacturing -. C. Drther, Germany. 

Fr. Fat. 328,854, Jan. 27, 1903. 

Paper pulp, or finished paper, is impregnated with titanic 
acid or titanium salts j paper thus prepared gives, with 
basic dyestuffs, colours much faster to water ; with mordant 
dyestuffs tliei olours are almost fast to water,air, and light s 
whilst with tannin a good yellow colour is obtained, which 
is made quite fast by addition of resin, casein, &c. 

An example of treatment for mordant dyestuffs is as 
follow8:—100 parts of the pulp are treated, in a cylinder- 
mill, w ith six parts of resin ; this is saponified with a 
solution of sodium carbonate containing 30 grme. of alizarin 
black paste. Titanic acid, dissolved in sulphuric acid, is 
added till all the resin is precipitated. A black paper is 
thus obtained, fastto acids, alkalis, air, and light.—T. F. B. ■ 

Linoleum Carpets, Tapestry, frc., with the Design Inlaid 

in Colour; Process of Making and Colouring -. 

A. F. Lundeberg. Fr. Fat. 328,749, Jan. 28, 1903. 

See Eng. Fat. 9707 of 1902 > this Journal, 1903, 789. 

—T. F. B. 
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ra.~A.CIDS, ALKALIS, AUD SALTS. 

Sulphuric Acid ; Chemical Kinetics of the Contact Process ' 

of Making -. M. Bodenstein. Fifth Internet. 

Congress of Applied Chemistry, Berlin. Zeits. f Elek- ; 
troohem., 1903, 9, [34], 696—697. I 

The experiments were made at 246“ C. and 264° C., and 
the observed diminution of pressure ul constant volumu 
caused by the reaction 2S0 2 + O s (3 vols.) = 2S0 3 (2 vols.) 
was taken as the measure of the velocity of the reaction. | 
120 grms. of platinum wire gauze were used as catalyser. 

The velocity of reaction was found to be absolutely in¬ 
dependent of the concentration of the oxygen. It was 
concluded that by the sulphur trioxide formed, the reaction 
was seriously retarded. The results are well represented by 

*?.«. h. rroiin > n which m is a constant, and 2SO, and 
2 SO 3 are expressed m mm. of mercury. I he value ot 
m increases with the temperature ; it is 42'7 at 246“ C. and 
80*0 at 264° C. 1 

In the discussion, Nemst stated that the retardation of the 
reaction is caused by the slow rate of diffusion of sulphur 
dioxide to the surface of the catalyser, the oxygen diffusing 1 
much faster.—I,. F. (r. 


In delioate experiments the rubber connections are sub¬ 
stituted by connections of glass or metal tubing made tight 
by a resinous cement. When the receiver is full, its 
connection with the mercury pump (see figure), which 
serves to withdraw air and other uncondensed gas from the 
apparatus, is dosed either by the stopcock or by sealing 
off the glass connecting-tube, the three-way cook is turned 
to connect with the delivery-tube (more than 80 cm. lung) 
dipping into the mercury trough, the temperature of the 
receiver is allowed to rise slowly, and the evolved gM is 
collected in appropriate vessels. The following details are 
given :— Carbon dioxide: Prepared from marble and hydro¬ 
chloric acid, washed in alkali bicarbonate solution, and 
passed over solid bicarbonate! purifiers at — 70° 0. in 
acetone and liquid carbon dioxide, receivers at — 182’ C. in 
liquid oxygen. flydriodic acid: Prepared in the usual 
way i purifiers at —32“ C. and receivers at —60“ C. Hydro¬ 
chloric acid: From sodium chloride and sulphuric acid 1 
purifiers at — 80receivers at—150“ C. Phosphine: 
Prepared by any ordinary process; purifiers nt — 80° C-, 
receivers at — 182“ G. The evolved iras is not spontaneously 
inflammable. Hydrogen sulphide : From ferrous sulphido 
and sulphuric acid; purifiers at —70“ G., receivers at — 100“ ij. 
The hydrogen simultaneously produced passes out by the 
pump. Nitrogen dioxide : From nitric acid and copper 1 



( 'arhon Dioxide from Sodium Carbonate Solutions ; Libera¬ 
tion of -. F. W. Ktister. Zeits. f. lClektrochem., 

1903, 9, [34], 679—682. (See also this Journal, 1303, 
417.) 

Continuing the experiments on the evolution of carbon 
dioxide from solutions of sodium carbonate, containing 
varying amounts of caustic soda, the author finds that the 
curve connecting the amount of oarbon dioxide evolved, 
and the percentage of sodium carbonate in the solution, 
is even, with no bends, and not the slightest irregularity at 
the point where the composition of the solution corresponds 
to that of trona (Na,C0 3 + 2 NaiiCO s ). Precisely similar 
results were obtained with solutions of sodium bicarbonate, 
at 90“ C. 

The curve connecting the conductivities of mixtures of 
normal solutions of sodium bicarbonate, carbonate, and 
hydroxide at 26° C., with their percentage composition, 
was likewise continuous and even.—L. F. 6 . 

Pure Gases ; Apparatus for Preparation of—. 

H. Moissan. Comptes rend., 1903, 137, [8], 863—369. 
The principle of the method consists in passing the gas 
sufficiently dried and purified through the tubes, a, b, b, 
in which it is further dried and purified by keeping them 
immersed in Dewar-tubes containing refrigerants at appro¬ 
priate temperatures from —80° to — 200° C. The gas is 
then collected in a receiver, c, where it is liquefied or 
solidified by still greater refrigeration. 


a is kept at — tin’ G., b b at — loo C., receiver at — 182° G. 
Water is stopped in a, nitrogen monoxide in b b, nitrogen 
passes away through the pump, and the receiver contains 
| pure nitrogen dioxide.—J. T. D. 

[ Silver in Commercial Potassium Cyanide. K. Friedrich. 
XXIIT., page 1016. 

I 

English Patents. 

Hydrocyanic Acid; Production of -. W. Feld, 

Hoenniugeu-on-Khine. Eng. Pat. 21,017, Sept. 26, 1902. 
See (Second Addition to Fr. Put. 315,837 of 1901; this 
Journal, 1903, 571. — T. F. B. 

Gases; Separation of - .from their Mixtures, especially 

Oxygen and Nitrogen from Atmospheric Air, and 
Apparatus therefor. R. J. Levy and A. Ilelhronner, 
both of Manchester. Eng. Pat. 16,615, July 20, 1902. 

See Fr. Pat. 328,770, page 996.—E. S. 


United States Patent. 

Sulphuric or other Acids; Apparatus for Making ——. 
3. G. Graham, Stockport. U.S. Pat. 738,087, Aug. 11, 
1903. 

See Eng. Pat. 6051 of 1902; this Journal, 1903, 907. 

—T. F. B. 
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MATERIALS, CLAYS, 

' MORTARS AND CEMENTS. 


Fsbnoh Pat atm. 

Titanic Acid; Extracting —,frtm its Combinations with 
iron, Aluminium, and other Metals. C.Dreher, Germany. 
Fr. Pat, 328.855, .Tan. 27, 1908. 

Substance* (such as bauxite residues) containing titanic 
acid associated with iron, aluminium, and other metals, are 
treated with sulphuric oi other acid, and nascent hydrogen 
is produced in the solution by electrolysis or other means. 
The aoids are nearly neutralised by an alkaline earth or 
corresponding carbonate; or substances, such as sulphates, 
acetates, or formates, may he added to bind the acid 
employed, without dissolving the titanous oxide which is 
precipitated.—E. 8. 

Ammonium Formate and Ammonia ; Preparation of -. 

J. Schluiius. Fr. Pat. 328,674, Jan. 21, 1903. 

See Eng. Pat. 220U of 1903 ; this Journal, 1903, 865. 

—T. F. 11. 

Copper Sulphate; Manufacture of -. G. Gin and the 

Soe. Anon, la Metallurgie Nouvelle, France. Fr. Pat. 
328,800, Jan. 26, 1903. 

Cbude copper sulphate solution containing iron, is boiled 
with cupric oxide, whereby lerric oxide is precipitated from 
the feme sulphate present, leaving ferrous sulphate in 
solution. Or the ferric salt may be reduced to the ferrous 
state by boiling with iron. The copper sulphate solution, 
now containing only ferrous sulphate, is heated in a suitable 
copper boiler, under pressure, up to about 180° C., at which 
temperature the ferrous sulphate is insoluble in the copper 
sulphate solution. The liquid is then filter-pressed, special 
arrangements being made to avoid rapid cooling. Two 
presses are alternately used, one being washed out while 
the other is in use.—E. 8. 

Saline Solutions, Sugar Extracts, Sec.; Apparatus for 

Evaporating -. A. Freitag. Fr. Pat. 329,015, 1903. 

I., page 988. 

Washing Salt and other Materials ; Apparatus for -. 

L. M. A. Butin. Fr. Pat. 329,89G, Feb. 14, 1903. I., 
page 988. 

Gaseous Mixtures [Oxygen and Nitrogen ] ; Separation 

of -. K. J. Levy and A. Helbronncr, France. Fr. 

Pat. 328,770, Jau. 24, 1903. 

The process consists, generally, in effecting a series of 
auceessive exchanges, separate and frequently repeated, 
between two contrary currents of the mixture of oxygen 
and nitrogen, one liquid and the other gaseous, of which 
the liquid becomes richer in oxygen at each stage, whilst 
tho gaseous current becomes successively richer iu nitrogen. 

—-E. 8. 

Gaseous Mixtures [Oxygen and Nitrogen ] ; Process and 

Apparatus for Separating -. K. J. Levy and 

A. Helbronncr, France. Fr. Pat. 328,984, Jan. 31, 1903. 
A 8EHIES of separate and successive exchanges are effected 
between liquid air and a counter-current mixture of oxygen 
and nitrogen gases, under a pressure greater than that of 
the atmosphere. The gases are caused to come into 
intimate contact with the liquid in many superposed tiers of 
vessels, and at many places in each tier, with passage 
through exchangers, with the result that ou each successive 
lower tier the liquid becomes enriched iu oxygen, while the 
gaseous ascending mixture becomes correspondingly richer 
in nitrogen. The liquid, nearly pure, oxygen reaching in 
tho final operation the lowest chamber of the apparatus, is 
subjected to a series of partial vaporisations, whereby 
it is entirely freed from nitrogen. The process admits 
also of obtaining liquid nitrogen of 98 per cent, purity from 
re-liquefied gases, from which liquid it is stated that the 
pure gas may be volatilised. The last rectification is effected 
at atmospheric pressure. 

In this process, it is claimed the air need be only partially 
liquefied to «ep*r»e its constituent*. The liquid is then 
fractionated under pressure, with partial re-liquefaction of 
the remaining gases, the last liquid being fractionated under 
atmospheric pressure.—E. 8. 


Iron and Steel; Permanent Protection of ——. M. Toch. 

J. Amef. Chem. Soc., 1903, 25, [7], 761—766. 

Tns results of experiments on the use of Portland cement 
for the protectiou of iron and steel have led the author to 
the following conclusions : — ( 1 ) If a suitable cement paint 
be applied to a surface that has begun to oxidise, oxidation 
is arrested. (2) A fine cement, free from iron, calcium 
sulphate, and sulphides of low speoific gravity, rapidly sets 
on the surface of the metal, and will not eventually be 
washed off by rain. (3) By painting the cement with an 
adherent alkali-proof paint, the iron is rendered proof 
against moisture, carbon dioxide, and chemical fumes. 
(4) Pure water must be used for mixing the cement, and 
the paste must be stirred for not less than 15 minutes for 
tho lime to be liberated. (5) Free lime on the surface of 
the applied cetneut is rapidly carbonated, and is then even 
advantageous when linseed-oil paint is applied. 

The application of a coating of cement mixture to a 
newly set and moist brick wall enables the surface to be 
immediately painted with a linseed-oil paint, which without 
such a base would rapidly peel off. Painting the outside 
wall of a building in this way helps to protect iron and steel 
used in the construction by excluding moisture, carbon 
dioxide, and gases. Structural metal work protected by a 
coating of cement on which is placed a layer of insulating 
hydrocarbon paint will be perfectly immune from oxidation 
when embedded in masonry. Pipes and underground 
conduits may be protected in the same way. 

Pure Portland cement mixed with water doeB not readily 
set as a wash on metal, and is liable to crack, and should 
therefore be diluted to some extent. Where it cannot be 
applied by means of a brush it may be sprayed ou, but 
several coatings must then be applied.—0. A. M. 

Blochs and Stones; Influence of the Size of Grains on 

the Structure of -. O. Miihlhaeuser. Zoits. angew. 

Chem., 1903,16, [32], 761—764. 

In a previous communicatiou the author showed that the 
different classes of grain of burnt brick have approximately 
equal volume-weights, and in this instance he has investi¬ 
gated the effect, during drying and burning, which grains 
of these different sizes have upon the structure of clay 
bodies made with them. The following results were 
obtained :—The water-content of the blocks and the con¬ 
traction on drying, baking, and complete burning are 
related to the size of the grain of the burnt material 
employed. The finer the grain of the material, the more 
water do the blocks made from it, take up, and tho less 
plastic do the blocks formed appear, and the greater is the 
contraction on drying and burning of the stones. The 
blocks made from all grades yield, on burning, stones which 
do not differ in any marked degree in volume-weight nor 
porosity. The penetration of the stones by water is in 
direct proportion to the size of the burnt material employed. 
The larger the grain the more easily penetrated are the 
stones, and the finer the grain the greater the resistance 
they offer to the penetration of water and gases, for 
example, steam.—W. C. H. 

Tiles of Cement and Sawdust. II. Seger and E. Cramer. 

Tooind.-Zeit., 1903, 27, [78], 1252. 

The reason why many attempts to make tiles of cement 
and sawdust have failed, while good result* are obtained 
with magnesite and magnesium chloride with the same 
filling, is owing to the fact that the sawdust is used in a 
dry state and thus withdraws from the cement the moisture 
necessary to ensure proper setting. A method recom¬ 
mended for manufacturing such tiles is to well moisten 
sifted sawdust and leave it for 24 hoars, a uniform content 
of moisture being secured by damping the mass again at 
the end of six hours and turning it over thoroughly with the 
shovel. Three parts by volume, or tOO by weight, of the 
damp sawdust are then intimately mixed with 2 parts by 
volume (240 by weight) of Portland cement, 48 parts hy 
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weight of water being thorongU<^)noflA«rm|ed with the 
mare, which ie then pressed into mouMjjrflflw files should 
be repeatedly sprinkled with water SMging the setting 
process, to present them beooming too dryf The weight of 
these tiles is 1 kilo, per square metre fof each millimetre of 
thickness. 

The compression tests made with tiles prepared in this 
way gave a strength of 53*6 kilos, per sq. cm. at the 
seventh day and 84 kilos, on the 38th day. These tiles 
are superior to those containing magnesium carbonate, on 
account of the hygroscopic character of the latter sub¬ 
stance ; thev may also be easily nailed or drilled without 
cracking off.—C. S. 

Cement; Manufacture of —— . from Marl and Cloy. 

H. S. Spackman. Paper read before the Engineers’ Club 

of Philadelphia. Scientific American, 1903,55, [1433], 

22964—22967. 

In the United States the lime used in the manufacture of 
Portland cement is found in several forms, which may bo 
classified under three general groups—argillaceous lime¬ 
stone, marl, and limestone, in the order of their relative 
importance, so far as cement production is concerned. A 
considerable amount of cement is also manufactured from 
furnace Blag. Marl is of organic origin, the deposits being 
found in low lands, marshes, and the boitoms of lakes. lu 
texture it is smooth and soft, varying in consistency from 
that of putty to that of river mud. Marl deposits of a 
different character occur in Northern Ohio, the marl being 
largely of chemical origin, formed by the crystallisation and 
deposition of lime through evaporation of the water which 
overflowed the low lands in periods of floods, Ac. Marl 
deposits vary in depth from a few inches to 30 feet, but 
should average at least It) feet for profitable working. For 
the manufacture of cement, tbe chemical composition of the 
marl should be within the following limits;—Silica, O'O— 
3*0; alumina and ferric oxide, trace to 5’0; lime, 45'0— 
56*0; magnesia, O'O—I-5 ; sulphuric anhydride, O'O—l'O; 
orgauic matter, 0 0 —5'0 per cent. The wet process of 
manufacture is generally used, although tbe drying of the 
marl before grinding and mixing, after having been tried 
and condemned, is now again being taken up. The clay 
used in the manufacture of ecraent from marl should be 
low in magnesia uud lime, and free from sand and pebbles, 
whilst the combined iron and alumina in the clay should 
be from one-half to one-third of the silica, l’be method of 
excavating the marl and delivering it to the mill, varies 
according to the nature of the deposit, but probably the 
most successful device for delivering the marl from the 
dredge to the mill is a double cylinder with compressed air. 
the marl itself acting as piston. The pump consists of two 
tanks, which are alternately filled and emptied ; when one 
tank is tilled, the compressed air is turned on, and the 
contents forced into the pipe line. The clay is generally 
dried, ground, and mixed with the marl at the pug-mill, but 
at a mill in Detroit the clay has not been dried, but made 
into a slurry separately, and then mixed with the marl. 
The handling of the raw matetials aft^r delivery at the mill 
is done by pumps—cylindrical pumps, centrifugal pumps, 
and compressed-air pumps alt being in use. For grinding 
the marl the wet-tulie mill is generally used, but, in some of 
the Canadian mills, millstones are employed with satisfactory 
results. After burning the clinker, the process is similar to 
the dry method, but the clinker from marl is more easily 
ground. 

The principal advantages and disadvantages of tbe manu¬ 
facture of cement from marl and clay, as compared with 
the manufacture from argillaceous limestone, or limestoue 
and clay, are as follows:—When marl and elay are the 
raw materials, the excavation and grinding are much less 
difficult, as the materials are all soft, but there are the 
following disadvantages:—(1) With each 100 lb. of raw 
materials, 100 lb. of water hare to be handled. (2) In the 
process of manufacture, the raw materials must be kept in 
a state of agitation. (3) The consumption of fuel is 50 Der 
cent, greater than by the dry process ; tbe author considers 
that the increased consumption of fuel is not entirely due to 
the amount of water in the slurry, hot also to the more 
refractory nature of the raw materials, and to the decreased- 


production per kiln. In the w**t process the best stack 
temperature is about 400° F., whilst in the dry process the 
stack temperature varies from 800° F. to 1800® F., or even 
higher. (4) It is difficult to work in cold weather. (8) The 
production per kiln is less; by the wet process the average 
production per kiln per day is about 100 barrels | by the 
dry process, 175 barrels. 

The author gives a detailed account of a factory where 
cement is manufactured from marl and day. The marl and 
clay are mixed with water separately at the mill, and ate 
then mixed together in the proper proportions before grind¬ 
ing. The slurry is then fed by gravity to the tube mills, 
thence to storage pits, and is finally pumped to the kilns, an 
even pressure being maintained by two stand-pipes, through 
i which the overflow returns to the pit from which the slurry 
I is being pumped. The rotary kilns are of the ordinsry 
I type, six teet in diameter and sixty feet long, audeaeh pro¬ 
vided with a speed regulator, by means of which the speed 
of rotation may he varied from one revolution in 45 seconds to 
one revolution in three minutes. The hot clinker is discharged 
into vaults below the Itilus, which are of sufficient size to 
take four times the daily production of the kilus. Cooling 
is effected by forcing cold air in at the bottom of the vaults 
and exhausting it from the top, and also by tut auxiliary 
system of rotary coolers. The funs exhausting from the 
top are those used for blowing the powdered coal into the 
kilns, thus effecting a saving of fuel, the temperature of 
the hot blast obtained in this way being about 700" K. The 
powdered coal is of such fineness that 95 per cent, will pass 
u No. 100 sieve. The grinding machinery differs little from 
the standard practice, ball- and tube-mills being used. lu 
Borne works Griffin mills are used. The entire plant is 
electrically driven. 

The author states that there is a growing tendency to 
favour limestone and clay bs raw materials for the manu¬ 
facture of cement. The following table shows the approxi¬ 
mate amount of cement manufactured front the different 
materials during the past five year* in the United States. 
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21 

300,000 
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8.700,000 70 

2,130.n00 

17 

1.830.000 

13 ! 12,700,000 

1003 

11,000.000 <11 

3,21)11,000 

17 

1,200,000 

22 10,000.000 
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—A. S. 

Portland Cement us Solid Solution. 0. Richardson. 

Tonind.-Zeit., 1903, 27, 942 1 Cbem.-Zeit., 27, [65], 

Rep. 197—198. 

A bktiku elucidation of the constitution of Portland cement 
is obtained when the cement is regarded us a solid solution, 
than when judged from the results of purely analytical 
examination. The cement must be regarded us an alloy of 
tricalcium silicate and bicalcium aluminate, in tbe molecular 
proportion of 85 per cent, of silicate and 15 per cent, of 
aluminate, and should exhibit tbe characteristics of a solid 
solution of these materials, obtained by sintering them at a 
temperature below the fusing point, and solidifying them 
to a more or less crystalline mass. Commercial Portland 
cement is a similar, but more complex alloy containing a 
compound of iron and lime corresponding to the aluminate, 
magnesia, alkalis, and sulphuric acid 1 >cing non-essential 
constituents. Where there is a deficiency of lime, bicalcium 
silicate aud probably also a little monocalcium silicate, will 
be present. The accessory constituents form, with the iron 
and lime compound, a magma of low setting point and inde¬ 
terminate composition ; and bicalcium silicate and magnesia 
compounds also separate out in the form of globulss and 
streaks respectively. It is important that the minor con¬ 
stituents should not be present in sufficient quantity to 
retard the formation of a trne solid solution of tricaloiotn 
silicate and bicalcium aluminate. In order that the cement 
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may retain iu volume and prove satisfactory, the triplicate 
must be exclusively a aalcium salt; and sufficient lime 
should be present to ensure the whole of the plicate being 
in the tribasic, and not the bibasic, form. The fulfilment of 
these conditions is revealed by the solid solution giving 
lustrons interference colours in polarised light.— C. S. 

English Patents. 

Marble, Slone, or the Like ; Compositions Jar and Manu¬ 
facture of Imitation •— . 6 . A. Newton, J. W. Soar, 

H. Dickinson, and D. Mitchell, all of Bootle. Eng. Pat. 
16,665, July 28, 1902. 

The composition consists of burnt fireclay or china clay, 
spar, quartz, gypsum, marble chippings, &c., ground to 
powder and mixed with magnesite (Venetian cement), 
magnesium chloride, and water. A colouring matter may 
also be added, and the solid magnesium chloride and 
water may be replaced by a solution of magnesium 
chloride in water. To produce smooth polished articles, 
such as table tops, a mould, having a polished glass 
plate or other smooth internal surface, is used, into which 
the colouring matter, mixed with a little magnesite and 
magnesium chloride solution, is first introduced. A thin 
layer of a mixture of 6 parts of magnesite, 16 parts of 
ground pottery, 6 f parts of magnesium chloride, and 
13j| parts of water is then placed lightly over the first 
layer, and, just before this sets, a backing of similar com¬ 
position, but consisting of coarser particles, is put into the 
mould so as to form one block with the previous layers. 

—A. O. L. 


. * J* 

plate. The^'coif s xition is then spread in powder over 
the. surface, end tfalso fused in the same way.—M. J. S. 

Wood i Fireproof ng ——. W. H. Peddle, New York, 
U.S.A. Eng. Pat. 14,582, June 30, 1908. 

The wood is saturated with a fireproofing solution 
consisting of appropriate salts dissolved in water and a 
monatomic alcohol (wood spirit or ethyl alcohol) which 
is a solvent of reBins. The solution is then drawn off and 
the wood dried. The action of the alcohol is to dissolve the 
resins present in the wood, thereby increasing the penetrative 
power of the solution, and removing the resins with the 
residual solution.—A. G. L. 

Cement; Process for Producing -. H. Passow, 

Hamburg. Kug. Pat. 13,953, Aug. 28, 1902. 

See Fr. Pat. 324,687 of 1902 ; this Journal, 1903, 680. 

-T. F. B. 

United States Patents. 

Brick or Article ; Refractory -. F. J. Toue, Niagara 

Falls, N.Y. U.S. Pat. 735,022, July 28, 1903. 

A hefbactoky material, such as granular silica or other 
refractory oxide, which is non coherent when used alone, 
is mixed with carborundum as a binding agent and baked. 

-A. G. I.. 

Bricks for Furnaces; Manufacture of -. J. E. Kirk¬ 

patrick, Taunton, Eugland, U.S. Pat. 735,528, Aug. 4, 
1903. 


Plaster, Cement, Alabaster, or the likes Impts. in Colour¬ 
ing in the Mass of Plastic Material Composed of -, 

with Applications for the Purpose of Imitating Objects 
of Art or the like. P. Gonneila, Lyons, France. Eng. 
Pat. 16,854, July 29, 1902. 

Pigments are incorporated with a mixture composed of 
plaster, alabaster, and cement in order to produce various 
imitations. To imitate wood, a mixture of burnt sienna, 
umber, and cologne earth is used; for bronze, burnt 
sienna, “ ivory green,” and ivory black ; to imitate ancient 
‘statuettes, a red or yellow pigment is added, the polychrome 
patina due to the action of the weather being obtained by 
employing the composition in certain parts ouly. The 
objects are subjected to the action of a furnace, and can 
be hardened and rendered unchangeable by means of 
boiled linseed oil, or slearine, or earnauba.—A. G. L. 

Fireproofing of Combustible Materials. A. W. Baxter, 
London. Eng. Pat. 20,592, Sept. 22 , 1902. 

Soft woods, such as pine or firwood, are impregnated with 
a solution obtained by neutralising ammonia in aqueous 
solution with an acid, preferably sulphuric acid, adding a 
silicate solution, such us is obtained when silica is fused 
with potassium or sodium carbonate, and the melt dissolved 
in water, and finally neutralising the mixed solutions with 
sulphuric acid until just acid to litmus. The final solution 
should not contain more than 20 per cent, of solid matter. 
Good results are given by a solution obtained by fusing 
2 | parts of silica witli 5$ parts of potassium carbonate 
and 4 parts of sodium carbonate, dissolving the melt in 
52j parts of water by boiling for 30 minutes, and adding 
the filtered liquid to 72 ports of water in which 13J parts 
of ammonium sulphate have been previously dissolved. 
The mixture is then neutralised as above.—A. G. L. 

Protective Composition [ for Wood and Similar Material] ; 

An Improved -, and Method of applying same. 

O. A. Stempel, Lakeland, Polk, Florida, U.S.A. Eng. 
Pat. 12,645, June 4, 1903. 

To prepare a composition which shall be tougb, durable, 
elastic, fireproof, and resistant to the attacks of rodents 
and inseots, asphaltum (20 parts), asbestos (10 parts), 
and an obstructive material, such as sand, ground stone, 
kaolin, he. (70 jartt—all by volume), are mixed cold in 
fhe state of fine powder. In applying the composition to 
any object, the surface is first covered with a thin coating 
of powdered asphaltum, which is then .fused by a hot 


Pure naiive magnesite (such as that found in the South 
of India) is first "dead-burnt,” then crushed to powder 
and exposed to the air, the mass being frequently turned 
over, after which it is mixed with a small proportion of 
borax and only just sufficient water to cause it to cohere. 
The mass is then moulded, dried, and burnt at a high 
temperature. It may also be subjected to great pressure 
before being burnt.—A. G. I,. 

French Patents. 

Refractory Material; Manufacture of -. British 

Uralite Co., Ltd. Fr. Pat. 328,891, Jan. 28, 1903. 

See Eng. Pat. 18,829 of 1902; this Journal, 1908, 867. 

—T. F. B. 

Bricks, Blocks, or Crucibles; Process of Making Articles 
of Refractory Material, such as -. The Carbo¬ 

rundum Co. Fr. Pat. 329,328, Feb. 13, 1903. 

See Eng. Pat. 3308 of 1903; this Journal, 1903, 698. 

—T. F. B. 

Bricks, Artificial Stone, Ac.; Manufacture of -. F. W. 

Jenkins, England. Fr. Pat. 829,346, Feb. 13, 1903. 

Molasses, or the waste of sugar refineries, and sand are 
mixed together, e.g., in the proportion of 3 per cent, of 
molasses to 97 per cent, of sand. The mass is then moulded 
undei pressure, and the resulting brick, &c., burnt. The 
molasses or the sand may be mixed with water before use. 

-A. G. L. 

Hydraulic Cements; Manufacture of -. J. Gresly, 

Switzerland. Addition, dated Jau. 28, 1903, to Fr. Pat. 
825,661, Sept. 3, 1902. 

Substances consisting essentially of silicates of alumina, 
natural or artificial, such as clay, kaolin, clinker, &e., are 
mixed, with or without the addition of a small quantity of 
gypsum or other sulphate possessing similar properties, 
with calcareous substances, consisting chiefly of oalcium 
carbonate, in the proportions expressed by the formulte— 

*(SiO,) + y(Al,0,) 4 u(CaCO,) or 
ir(BiOj) 4 y(AljOj) 4 z(MSO<) 4 v(CaCO,), 
in which v is greater than the sum of x and y, and prefer¬ 
ably equal to twice their sum. The mixture is burnt at a 
temperature below its clinkering point. See Fr. Pat. 
825,661 j this Journal, 1908, 744.—A. G. L. 





flSpt.lS.lMfc] 


JOURNAL AND PATENT LITERATURE— Ol. X. 999 


Blast- Furnace Slags ; Treatment of — [for Producing 
Cement, H. Passow, Germany, f'r. Pat. 328,53a, 

Jan. 16, 1908. 

The object of the invention is to produce granules or 
particles from molten llag, varying in size and in " chemical 
activity ” in a manner capable of being regulated, mainly 
for the production of cement from a mixture of two varieties 
of the particles. In one form of apparatus a How of the 
molten slag is intercepted by a jet of steam, air, or gas, 
which pulverises and impels it against an upright screen 
cooled by water, from which the particles fall on to a 
similarly cooled horizontal receptacle; and the required 
modifications are produced in the granules by modifications 
or alterations in the force of the jet, and by regulating the 
temperature of the surfaces against which the particles 
impinge. In another apparatus, the stream of molten slag 
.is received on the top of a cooled revolving cone, which 
projects the particles centrifugally against the cooled sides 
of the containing vessel, whence they desceud on to other 
cooled surfaces.—E. S. 

Portland Cement; Manufacture of -. T. A. Edison, 

United States. Fr. Pat. 328,917, Jan. 29. 1903. 

See Eng. Pat. 1404 of 1903 ; this Journal, 1903, 555. 

—A. G. L. 

X.—METALLURGY. 

Nickel Steels; Diagram showing Properties of -. 

L. Guillet. Comptes rend., 1903, 137, [7], 411—413. 
The author bases, on his classification of steels, and on 
Osmond’s law of the equivalence of manganese and nickel 
to carbon in hardening effect, the following diagram :— 


%cJte! % 



The points A and B represent (Ox indicating content of 
oarbon, and O y content of nickel) two steels at the limit of 
composition producing martensitic steels, viz., carbon, 0‘120 
per cent., nickel, 12 per cent, ; and carbon, 0'800 per 
cent., nickel, 7 per cent. The line drawn through these 
points represents the limit of martensitic steels. Similarly, 
A' and B' represent two steels (carbon, O' 125, nickel 27 ; 
and carbon, 0*796, nickel, 15 per cent.) at the limit of 
composition producing polyhedrio or 7 -iron steels. The 
line drawn through these points represents the limit of 
polyhedric steels. Both of these lines cut the axis of x at the 
point indicating 1*65 per cent, of oarbon—the percentage 
which Osmond has shown to be most favourable to the 
production of austenite; while the martensitic line and 
the 7 -iron line ent the axis of y at points indicating 13 and 
89 per cent, of niokel respectively. 

The author has verified this diagmm for a great number 
of steels, but bas found that below each of these two lines 
there is a zone of transformation indicated by the lines 


D IY and 1) K', so that the quadrant is out Into five zones, 
namely ;— 

U D O', corresponding to steels of the structure of 
ordinary carbon steels. 

C' 1) 0, corresponding to steels formed of a-iron and 
martensite. 

0 D K', corresponding to steels formed of martensite 
alone. 

E' D K, corresponding to steels formed of martensite and 
7 -iron. 

E 1) l'\ corresponding to steels formed of y-iron alone. 

Thus the structure, nud consequently the mechanical 
properties, of the steel can be deduced from its composition. 

—.1. T. D. 

Sulpho-Tetluride [OroM] Ores at JCalyoortie ; Treatment 

of -. \V. A. I’riehard and H. C. Hoover. Eng. and 

Mining J., 1903, 76, [5], 156. 

The authors make a comparison of the Diehl process und 
the roasting process for the treatment of Kalgoorlie ores 
(see this Journal, 1900, 828; 1902, 1029; 1903, 911). 
The essential features of the Diehl process in its best 
development are: (1) Breaking in gyratory breakers; 
(2) wet-crushing in stamp mill; (3) concentration on 
Wilflcy tables; (4) amalgamation, either on plates prior 
to concentration, or by treating the concentrates in pans 
afterwards; (5) reduction of all tailings to a slime, in 
ICrupp tube mills ; (6) agitation with cyanide and cyanogen 
bromide; (7) separate or combined treatment of concen¬ 
trates by roasting; (8) filter-pressing to recover gold 
solution; and (9) zinc precipitation. The roasting process 
j consists of: (1) Breaking in gyratory breakers; (2) dry- 
crushing in Grifiiu or Krupp ball mills; (3) roasting to 
oxidise sulphides and tollurides; (4) amalgamation and 
sliming in pans ; (5) separation of sands and rc-grindiug 
in pans; (fi) agitation of slimes with cyanide; (7) 
recovery of solution from slimes by filter-pressing ; und 
(8) precipitation of gold by zinc shavings. 

The extraction obtained by the two methods on ore of the 
same grade shows a difference of from 1 to 3 per cent., 
generally in favour of the Diehl process. The initial 
expenditure is less in the case of the Diehl process, largely 
owing to the more limited outlay on roasting and appliances 
and less cost of erection. In working expenditure the 
Diehl process possesses the following advantages ;—(1) 
Preliminary breaking in one stage ; (2) the wet-crushing is 
cheaper; (3) by concentration, tho product requiring to be 
roasted is less than 5 per cent, of the total ore, against 100 
per cent, in the roasting process; (4) the cost of main¬ 
tenance and wear and tear are less. The advantages of the 
roasting process are : (1) less cost of chemicals ; and (2) 
no royalties. On the whole, the Diehl process, under 
equally efficient management, should have about 2.^- shillings 
or GO cents per ton the advantage us regards costs.—A. S. 

Slimes ; Desulphurization of -, hg Heap-Roasting, as 

conducted by the liroken Hill Proprietary Co., Ltd. 
E. J. llorwood. Trans. Austraias. Inst. Min. Eng., 1903, 
9, [1], 10G—114. 

In crushing this Company’s ores for concentration, much 
slime is produced, an analysis of one sample showing per 
Cent.:—Galena, 24; blende, 29*4; pyrites, 3*4; iron 
oxides, 5*2; manganese oxide, 6*7 ; alumina, 5 4; lime, 
8*4; silica, 23; and silver, 0*06. In practioc, about 
1,200 tons (11 per cent, of the gross weight of ore treated) 
of slimes, containing about 20 per cent, of lead, 17 per 
cent, of zinc, and 18 oz. of silver, arc obtained weekly. 
Large accumulations of these slimes exist, untreated, partly 
owing to the roasters being fully engaged with the more 
valuable concentrates. The heaps are now being picked 
j down in lumps of about 5 ins. thick—a suitable size tor 
I heap-roasting—the resulting slimes being mixed in a pug- 
mill with water, and treated in the same way as the 
j eurrent slimes, as follows;—They are tipped in a semi- 
| fluid condition, and left until (soon) they can be cut with 
a shovel into rough bricks, which dry quickly, and ara 
then loaded, as required, into railway trucks. One man 
oan cut about 20 tons of bricks per diem, and the cost U 
thus smaller than treating the slimes in other ways, such. 
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for example, a* bucking. About 10 per cent, of tmalU 
is made in handling the lamps on the way to the heaps, 
and these smalls are worked up again, a part of the 
mixture from the png - mill being, however, used for 
covering the heaps to exclude an excessive amount of air. 
The heaps are 7 ft. high snd 22 ft. wide at the base, the 
sides sloping up rather flatter than one to one; the tops 
arc flat. The length should he as great as possible, as 
there is left at the eud of the optratitn, a crust, 6 ins. deep, 
imperfectly toasted. The Company is building the heaps 
200 ft. in length. They should be burnt regularly and not 
too rapidly, avoiding sintering, which is very liable to take 
p'ace, and which prevents perfect roasting. At 400° C. the 
sulphide slime is convened into basic sulphate, whilst at 
800° C. it sinters and forms fusible lead silicate. No chimneys 
are provided, but a Btiip 0 ft. wide, along the crest of the 
pile, is left uncovered. The draught can he regulated 
sufficiently by means of the flues at the base of the pile. 
The roasting is complete in about a fortnight, by which 
time the sulphur contents of the pile should have become 
reduced from 14 percent, to (rom 6'5to 8'5 per cent. 
The rapidity of the oxidation is ascribed by Carmitbacl, 
in part, to the manganese oxide and calcium sulphide 
betomiug oxidised to higher oxide and sulphate respec¬ 
tively, and then acting as carriers of oxygen to the lead 
sulphide. The loss of lead sulphide by volatilisation is 
not great, and that of silver is inappreciable; but there 
is a loss of zinc, which, however, is favourable to the 
subsequent smelting process.—W. G. M. 

Cynmdivg ; Treatment oj Slimes by -, and Jihclrtcal 

Precipitation on Mercury. P. T. Mumfoid. Trans. 

Australas. Inst. Min. Kng., 1903, 9, [1],98—105. 

In treating slimes, filter-pressing after agitation as practised 
in Western Australia, is efficient; the slimes, too, may be 
readily washed, so that the extraction by this process is 
good, but the high working costs, due chiefly to labour, 
compressed air, and general upkeep, restrict its application 
to high-grade material. The decantation method, as used 
in South Africa, allows of low working costs, but it also 
gives low yields, owing to imperfect washiog; moreover, the 
solution to be handled is very voluminous. In either case 
the solution must be clear before precipitation by means of 
zinc can be attempted. The advantages claimed for electro¬ 
lytic precipitation of gold on mercury are as follows:— 
Extraction and precipitation may lie effected without filtra¬ 
tion ; the solution need not be clear for precipitation; the 
pi ecipitation is equally good whether from strong or very 
weak cyanide solutions; the presence of copper salts is not 
detrimental; the gold is recovered as an amalgam, which 
only requires retorting and melting; amalgamation or 
slimes beforehand is unnecessary, as any coarse gold 
present is amalgamated during precipitation. The essential 
featuies of a mercury cathode are thus summarised :—The 
surface of the mercuiy should be as large as possible, and 
be kept in perfect condition by some simple means; the 
minimum quantity of meicnry should be used; and tbe 
right current density should be employed. 

The Riechen Process has been employed at the South 
Kalgurli Mine since December 1900, about 3,000 tons per 
month being now treated, Iu this process an iron vat is 
used with vertical ends, 11 ft. high by 8 ft. wide, with 
inclined aides 13 ft. long, untl rounded bottom. It holds 
17 tons of ore. Paddles mounted on a horizontal shaft 
passing through stuffing boxes at the ends are rotated at 
12 revolutions per minute. The sides and bottom form the 
cathode, and are lined with amalgamated copper, over which 
mercury is kept flowing, heiog drawn off below and elevated 
by compressed air to the top of tbe vat. Iron bars, 3 ins. 
by 1 in., suspended about IB ins. from tbe bottom, serve as 
anodes. The discharge valve for the pulp is placed 4 ins. 
from the bottom, and the mercury remains in the vat 
daring the ditcharging period. About 400—500 lb. of 
mereury are required for one vat. 

MumforcTs *RUctro-cylinder consists of a steel-plate 
cylinder, lined with amalgamated copper, and with wooden 
ends i it is supported on rollers, and rotated at five revolutions 
per minute. The anodes are 2-in. round iron bars, supported 


from end to end of tbe cylinder, and making electrical 
contact by means of blushes outside the eylinder at one 
end. Wooden bars to assist the agitation are similarly 
supported. A 6 -in. valve with an elbow ia placed at one 
tnd, 8 ins. fiom the bottom, for use as a discharge in that 
position, or as an inlet when the cylinder ia turned through 
a half-revolution. A spring-valve for the escape of gases 
is also provided, opened automatically by a tappet when it 
is at its highest point. A locked mercurj-eock is placed 
in the periphery of the cylinder. In nse, mercury is charged 
in until it is A in. deep on the bottom, and the cylinder is 
filled with charge to within a few inches of the top. The 
whole is thtn rotated on its horizontal axis at five revolutions 
per minute, and current is supplied at a density of 0-5 amp. 
per square foot of the amalgamated copper cathode surface. 
The latter is kept clean by its frequent plunge beneath 
the mercury bath. Most of tbe amalgam passes into the 
mercury, and can thus ho run off at the “olean-up.” 
Amalgam adhering to the copper is removed bv returning 
the cleaned mercury and agitating it with sand, if necessary, 
after softening the amalgam by means of steam. A cylinder 
20 ft. long and 5 ft. in diamtter holds 16 tons of pulp 
(equal weights of solution and oro), and requires about 
3C0 lh. of mercury and 150 amp. A slime assuring 
6 dwt. of gold would require about eight hours for complete 
precipitation, or one assaying 1 to 2 oz. about 12 to 16 
hours, l’rior to use, battery tailings would he classified to 
separate sand, and the slimes would he thickened to the 
right consistency in spitzkasteu; they would then be 
j transferred to agitation-vats and mixed with cyanide. By 
modifications described, the process is applicable to sulpho- 
telluride ores. The current-density to be employed depends 
largely upon the condition of the surface of the mercury. 
When the cylinder was maintained iu rotation, a C.D. of 
0'8 amp. per square foot could be used as a maximum, but 
any higher density led to a partial surface-deposit of gold, 
which did not amalgamate, and which was mechanically 
retained in the pulp. At 2 amp. per square foot, none of 
the deposited gold amalgamated, but all was lost. T. K. Bose 
has fixed 0-01 amp. per square foot as the maximum for 
simultaneous precipitation and amalgamation, this low figure 
being probably accounted for by the difficulty of keeping 
the mercury surface in good order. With weak solutions 
it was found that the weight of gold deposited was not in 
proportion to the current-density, and a C.D. of O '5 amp. 
was practically as good as one of 0'8 amp. ner squaro foot. 
The P.D. may be from 3 to 5 volts. It iB tecommended to 
add salt if fresh water be used.—W. G. M. 

Cyaniding; Some Modern Methods in Ore-Treatment 

h -• E. 0. Watt. Trans. Australas. Inst. Min. 

Eng., 1903, 9, [1], 76—90. 

Title sulpho-telluride ore of the Kalgurli mine yields less 
than 10 per cent, of the gold present by amalgamation, 
and but little over 50 per cent, by direct extraction with 
cyanide. The ore is tipped over the grizzlies on to two 
cone rock-breakers, and tte fragments (about 2 ins. in 
diameter) fall into a bin. and are thence conveyed to 
elevated bins, whence they are supplied to mills, in which 
the ore is crushed to pass a sieve of 40 meshes to 
the linear inch. _ The fine ore is then fed into Edward’s 
roasting furnaces by mechanical feeders, the initial tempe¬ 
rature to which it is subjected being 450° F., and the final 
(at the discharge end of the roaster) 1,170° F. From the 
furnaces the ore is conveyed to a mixer, and thence, after 
mixing with water, to hydraulic classifiers. The sand and 
concentrates are here separated from the slime, which is 
settled, and then, after agitation with cyanide, ia conducted 
to filter-presses, whilst the concentrates are separated from 
the sand, and the latter is treated with cyanide by per¬ 
colation, after passing over amalgamated copper plates 
and Halley’s concentrating tables to separate a small 
portion of concentrate, which is then ground to slime iu a 
Wheeler pan, and mixed with the other slimes. Air-lifts 
are used to raise the sands to the leaching vats, in which 
they are treated for 12 days. The lift-well should uot be 
less deep than the height of lift above it. The pressure of 
air should be just sufficient to force air through a pipe to the 
bottom of the well. On the Kalgurli Mine, an B-m. oolnmn 
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raises ISO tons dry weight of sand end slime in 24 hoars, the 
ore having * sp. gr. of S. The air-lifts are cheap to jnstal, 
and an specially useful for raising ores which clog ordinary 
pumps, the best work being done when the lifts are installed 
in duplicate. Although their efficiency is low, they may 
prove as economical as pumps when continuity is essential, 
and when loss of time and wear and tear are taken into 
amount. A process of agitating the slime by compressed 
air for three hours in pneumatic agitators is successfully 
applied on the Kalgurli mine. Preliminary experiments 
with a concentrated sand containing 4 os. 17 dwt. of gold per 
ton showed that after three hours’ treatment with cyanide 
solution in the agitators, 32 ‘3 per cent, of the fund had 
been reduced to slime, and 97 per cent, of the gold had 
been extracted. The agitators are closed vessels, 6 | ft. in 
diameter and 134 ft. deep. They ate provided with waived 
filling- and discharge-pipes for the pulp, and with air-ir,let 
and -exhaust pipes and overflow pipes. Each agitator 
takes 6 tons of slime in a cyanide solution of 0‘!0 per 
cent, of available potassium cyanide. Five agitators are 
arranged in series, so that the air (which is notably charged 
with cyanogen when leaving the first) passes through each 
in succession, an initial air-pressure of 22 lb. per square 
inch sufficing for the agitation of the whole series. High- 
pressure air at 30 lb. is employed to discharge the pulp 
into the filter-presses. In one experiment with this plant, 
the cyanide solution, which initially assayed O' 10 per cent, of 
potassium cyanide, gave the following assays from the five 
vats respeeti vely after treatment; O' 06, O' 10,0'115, O' 115, 
and O'06 per cent, of available potassium cyanide. The 
low results in Nos. i and 5 vats were due to loss of potas¬ 
sium cyanide, removed by the air, whilst the gain in Nos. 3 
and 4 vats was explained by the recovery of cyanogen 
mechanically carried over in the air from Nos. 1 and 2 vats. 
The gain effected by the use of the process may be shown 
by comparing the old results, when the slimes were stirred 
for 24 hours by mechanical means, with those obtained by 
using pneumatic agitators for three hours. Id the former 
case the consumption of cyanide was 2 } lb., and in the 
latter case 1 lb., per ton of ore.—W. G. M. 

Phosphorus in Steel; ltapid Determination of 
G. Aucfay. XX111., page 1016. 

Silver in Commercial Potassium Cyanide. 

K. Friedrich. XXIII., page 1016. 

English Patents. 

Zinc and other Volatile Metals / Distillation of - ,from 

Material Containing the same. F. W. Howorth, London. 
From Trolhattans Elektriska Kraftaktiebolag, Stockholm. 
Eng. Pat. 23,756, Oct. 30, 1902. 

See Fr. Pat. 325,895 of 1902 ; this Journal, 1903, 748. 

—T. F. B. 

Lycopodium Powder; Manufacturing a Substitute for 
——,for Foundry Use. M. Helbig, Dresden, Germany. 
Eng. Pat. 7838; April 4, 1903. 

A pat, wax, or oil of any kind, is dissolved in petroleum 
or the like, and to the resulting milky liquid a soft, non- 
hygroscopic powder, such as chalk or kaolin, is added to 
obtain a pasty mass, which is dried on a porous surface, 
and then powdered, for use a* a substitute for lycopodium 
powder in foundries.—E. S. 

Stmd-lihe or Dusty Ores ; Process to Smelt —— .. . J. Loe- 
wenthal and B. Lippert, Magdeburg, Germany. Eng. 
Pat. 10,659, May 11, 1903. 

Tot dusty ores are made into bricks with powdered char¬ 
coal and. coke, and a cement of magnesium chloride and 
magnesite. The rows of bricks filled into the furnace are 
covered with, white or “welding” sand, mixed with 
potassium salts, in order to form in the smelting an easily 
removable vitreous slag.—E, S. 

Metallurgical Furnaces [Liquid Fuel}. M. P. Boss, San 
Francisco, Cal. Eng. Pat. 14,565, Jane 80, 1904. 

&xx U.8, Pat. 782,269,! June 80, 1208; and compare U.S. 
Pats. 792,268 to 788,968 inclusive, of the same date s this 


Journal, 1903, 914. Compare also D.S. Pat, 708,1iff. 
Sept. 2, 1909 1 this Journal, 1902, 1400_ E. 8 . 

United States Patents. 
Chromium-Nickel Steel. K. A. Hadfield, Sheffield. 
U.S. Pats. 735,365 and 735,666, Aug. 4, 1908. 

See Eng. Pats. 27,752 and 27,753 of 1897 | this Journal, 
1899, 49.—T. F. B. 

Precious Metals; Process of Extracting -. F. K. Car¬ 

penter, Demi wood, S.D. U.S. Pat. 735,932, July 28, 1908. 
The ore is smelted so as to obtain the silver and gold In 
the form of a matte, and, while the latter is still fluid, molten, 
lead or superheated molten lead is caused to flow beneath, 
the matte, and so extract the precious metals. The molten 
lead or superheated molten lead may also be allowed to flow 
continuously below the matte, au<l so effect the extraction 
during transit, or the bath of molten lead may be maintained 
continuously below the furnace charge, and so caused to 
flow beneath the matte. A method is also described 
whereby molten lead uuder pressure maybe supplied at a 
point under and in contact, with the matte, additional 
moltcu lead being added as the metal is withdrawn, so U 
not to exhaust the bath.—I!. N, 

Gold and Silver ; Process of Extracting -, from Ores. 

C. A. Harp and J. F. Starkweather, sen., Stockton, Cal., 
Assignors to G. Murks, Sacramento, and B. Davis, 
W. A. Morris, und J. F. Starkweather, jun., Stockton, 
Cal. U.S. Pat. 735,501, Aug. 4, 1908. 

The powdered ore is mixed with kaolin, brickdust, lime¬ 
stone, sawdust, and charcoal, and the mixturo is heated in 
a suitable oven, with constant stirring, until sulphur has 
disappeared, when saltpetre is added.—K. S. 

Gold, Silver, Copper, Nickel, and Zinc ; Treatment of 
Ores containing —. II. Hirsching, San Francisco, 
Cal. U.S. Pat. 735,512, Aug. 4, 1903. 

The roasted or chlorinated ores or tailings are washed with 
an acidulated solution or with water, to which ammonia or 
au ammonium salt is added, and the wash water from a 
previous washing or boiled-out solution. The gold and 
silver are separated from tho solution by “ galvanic action ” 
or by any other “ approved method,” und tho base metals 
are precipitated as oxides by caustic soda aud boiling. 
From the precipitate, zinc hydroxide is dissolved out by 
caustic soda solution, aud is reprecipitated by dilution and 
boiling. The residual precipitated oxides are tbon treated 
with a solution of an ammonium salt to dissolve nickel 
oxide, leaving the copper oxide undissoived. Nickel 
hydroxide is then precipitated from tho ammcniacal solu¬ 
tion, and the ammonia liberated is recovered for re-use. 
Several modifications of these processes are claimed. Seq 
also U.S. Pat. 727,362, May 5, 1903; this Journal, 1903, 
702.- K. 8. 

Zinc, Lead, and Silver Sulphides ; Extraction of -, 

from' their Ores. G. I). Deiprat, Broken Hill, Australia. 
U.S. Pat. 735,071, Aug. 4, 1903. 

The finely-divided ore is fed' into a bath containing nitric 
acid and sodium nitrate (or other nitrate), or the latter 
may be added subsequently, to increase the density of the 
bath. The gas-bubbles attached to the ore particles esugp 
them to rise to the surface, whence they are removed or 
floated off. Compare Eng. Pat. 26,279, Nov. 28, 1902} 
this Journal, 1808, 918; and Fr. Pat. 826,867, Dee. 1, 
1902; this Journal, 1903, 871.—E. 8. 

Lead or other Metals ; Process of Obtaining ——, from 
Ores or Mattes. C. Hoepfner, Frankfort-cm-tbe-Main, 
Germany. U.S. Pat. 785,098, Aug. 4, 1963. 

The ores are leached with a solution containing “reactive ” 
ehlorine and a solvent of lead and silver chlorides; (his 
silver in the resultant liquor is precipitated by copper, ill 
contact with mercury to form an amalgam, aud the lead ia 
precipitated as a sulphite. The residual solution, after. 
enrichment with chlorine, is again used. When iron W 
present in the solution, it ■ Is precipitated by an "tn$pfife 
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compound.” In the oaie of ore» containing silver, lead, 
iron; and *inc, the leaching eolation contain* cupric 
chloride and an alkali chloride (euoh a* sodium chloride), 
and after eeparation of the silver by a suitable rea(ten*,iron 
is precipitated by copper oxychloride, lead as sulphite by 
mno sulphite, and the reiulting cuprous chloride is con¬ 
verted into cupric chloride, and, without removal of the 
sine chloride, is used in leaching a fresh portion of ore; or 
the copper is precipitated by zinc; or by electricity, m 

which case the solution for re-use contains available chlorine. 

The numerous claims include several modifications of these 
processes. Compare IIS. Pats. uni 

704,641, July 15, 1302 j this Journal, 1902, 1081.—L. S. 

Wolfram [ Tungsten ] and Lead; Process of Making 
Articles of E. Polte, Magdeburg-Sudenburg. 

U.S. Pat. 785,293, Aug. 4, 1903. 

See Bog. Pat. 7855 of 1909; this Journal, 1901L 80L ^ 

.Zinc or other Ores; Treatment of - [Z™ White Pro¬ 

duction]. W. U. Middleton, London. U.S. Pat. 785,894, 
Aug. 11, 1908. 

.See Eng. Pat. 12,274 of 1901; this Journal, 1901^9n.^ 

yj nc Ores; Treating - C. V. Petraeus, Iola, Kans. 

U.S. Pat. 735,902, Aug. 11, 1903. 

Zinc ores are mixed with carbon and strongly heated, with 
exclusion of air, to volatilise the greater portion of the zinc. 
The residue is roasted to oxidise the remaining zinc and any 
lead present, and drive them off as a fume, which is col¬ 
lected by screening the furnace gases. Finally, the fume is 
whitened by subjection to a red beat.—E. S. 

Zinc Ores ; Manufacturing Spelter from -. 

O.H. Picher, Joplin, Mo. U.S. Pat. 735,903, Aug. 11, 1903. 
Zmo ore containing lead, with or without pyrites, is heated 
in contact with air to a temperature sufficient to sublime the 
lead, hut insufficient to sublime the zinc in material quantity. 
The residue is then freed from sulphur and the pyrites 
rendered porous by calciuation, and, after removal of the 
latter, the desulphurised ore is mixed with carbon and 
retorted to obtain the zinc.—E. S. 

Zinc Ores ; Treatment of -. C. V. Petiaens, Iola, 

Kans. U.S. Pat. 736,008, Aug. 11, 1903. . 

The ores are mixed with carbon and highly heated, with 
exclusion of air. The metal distilled is condensed, and 
the fumes which escape condensation are mixed with the 
residue of the distilling process, which mixture is treated 
- to reduce and oxidise the metals in order to drive off its 
metallic contents as a fume,” and the fume is recovered by 
screening the furnace gases.—E. 8. 


haw formed with a conical seat, co-operating with which is 
a vertically movable hollow perforated cone to close and < 
open the base, to support and to drop the ore. The cone is 
attached to a oentral rod, whioh can be raised or lowered 
by a lever, worked outside the lower continuation of the 
shaft, through an upwardly-inclined opening in the shell, 
nearly opposite the downwardly-inclined discharge opening. 
The top of the shaft is hopper-shaped to receive the ore. s 
The heating chamber is below the cone, communieiting 
with a side opening for a fuel burner, of which opening the ? ~ 
inner top wall is upwardly inclined.—E. S. 

Tinning Baths; Compound for Use in --. A.WV 

Burwell, Assignor to E. A. Sperry, Cleveland, Ohio. 
U.S. Pat. 731,941, Aug. 11, 1903. 

The compound consists of non-drying ingredients, including 
a mineral oil boiling at a higher temperature than that at', 
which tin melts, and palmitic, stearic, and oleic acids. , 

—E. S. 

Metal-Extracting and Ore-Lixiviating Apparatus. G. S. 
Foster, St. Louis, and S. A. D. Stringer, St. Clair, Mo., 
Assignors to the Ore Reduction and Smelting Co., 
St. Louis, Mo. U.S. Pat. 785,960, Aug. 11, 1903. 

An elevated solution-supply tank is connected to a series 
of leaching tanks communicating by overflow pipes, and 
having fume-conducting connection with a" water tank, 
from which a gas-conducting pipe passes to the solution- 
supply tank. The leaching tanks are provided with upright 
distribution tubes, from the lower ends of which horizontal 
perforated tubes extend laterally. Drain pipes lead from 
the leaching tanks to a launder, into which they discharge, 
in which launder suitably connected electrodes are placed. 
A charcoal box receives the flow from the launder.—E. S. 

Fhench Patents. 

Steel; Process for Transforming into -, Cast-iron 

containing considerable Quantities of Chromium. O. 
Massenez, Germany. Fr. Pat. 329,132, Feb. 6, 1908. 
Cast-ikon containing 1 per cent, or more of chromium is 
fused in a reverberatory furnace, with addition of small 
portions at a time of alkali chlorides or fluorides or the 
corresponding salts of the alkaline-earth metals, or alkali 
carbonates, or mixtures of these, to give a sufficiently fluid 
slag, whieh latter is withdrawn after each addition of flux. 
By these means it is stated that steel may be obtained 
containing 0-8 per cent, or less of chromium. The slags 
are worked up by suitable means to obtain the chromium 
absorbed, as ferrochrome or as a chromate, for instance. 

—B. S. 

Stereotype Printing Metal; Process for Preparing -. 

G. A. W. Stavenow. Fr. Pat. 328,484, Jan. 14, 1903. 

See Eng. Pat. 1019 of 1903 ; this Journal, 1903, 557. 

6 —T. F. B. 


Ores containing Zinc or other Metals; Treatment of 
C. V. Petraeus, Iola, Kans. U.S. Pat. 786,009, Aug. 11, 
1903. 

Orks containing sine with other “ valuable metals ’’ are 
mixed with carbon, and the mixture is heated, with exclusion 
of air, to obtain most of the zinc as a distillate; the residue 
is further heated with caTbon to drive off zme oxide as a 
fume, which is recovered by screening the furnace gases. 
The cindered residue is then smelted to recover the 
contained metals.—E. S. 

Zinc Oxide; Method of Smelting -- C. V. Petraeus, 

Iola, Kans. U.S. Pat. 736,010, Aug. 11, 1903. 

Zinc fume (sublimed sine oxide) is roasted to eliminate 
sulphur, and ts then wetted and mixed into a pulp with 
finely-divided carbon, whioh pulp is charged into retorts for 
final "smelting."—E. S. 

Quicksilver [Mercury'] Furnace. A. A. Tregidgo, San 
FrancisceTCal. U.S. Pat. 735,919, Aug. 11, 1908. 

ThE shell ©t the furnace has in It* upper portion a shaft 
with si vapour-exit pipe in it* side above, end a contracted 


Sulphide Ores or Carbonates ; Furnace for Calcining or 

Boasting -. V. Spirek, Italy. Fr. Pat. 328,615, 

Jan. 20, 1903. 

The ore descends by gravity down a series of nnmerons 
/^-shaped superposed roofs, heated from above and from 
below, and so arranged that the apex of each is immediately 
below the space intervening between the pair of roofs above. 
The air necessary for the roasting, enters partly by the 
grate and partly through special conduits distributing it in 
a heated state throughout.—E. S. 

Copper; Extracting - .fromits Sulphide Ores. G. Gin 

and the Soc. Anon, la Mfitallurgie Nouvelle, France. 
Fr. Pat. 828,801, Jan. 26, 1903. 

Sulphide copper ores are roasted, and the sulphurous acid 
recovered, is used in lixiviating the mass. The concentrated 
liquors contain cuprie sulphate, cuprous-cupric sulphite, 
and ferrous salts. The latter are removed by beating the 
liquor in a copper boiler under pressure to about 180* C. 
(see Fr. Pat. 828,800, page 996), the euprous-cupric sul¬ 
phite decomposing with separation of copper, and formation 
of ouprie sulphate > and sulphurous acid. The liquor is 
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filter-pressed hot, and the separation of the oopper from 
.the ferrous salts is effected by washing with water, then 
oxidising the ferrous sulphite, and again washing. Compare 
Pr. Pat. 819,556, Mnrch 13, 1902 j this Journal, 1902,1537. 
„• —K. S. 


Aluminium Compounds ; Process of Reducing -. 

H. F. D. Schwahn. Fr. Pat. 329,071, Feb. 3, 1903. 

Seb U.S. Pat. 719,698 of 1903 ; this Journal, 1903, 302. 
H —T. F. B. 

X . 

rv * 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 


Electrolytic Reduction and Oxidation ; Specific Actions of 

Metals in -. A. Coehn. Zeits. Elektroehem., 1903, 

9, [32], 642. 

The author refers to the overcharge (“ Ueborspannung ”) 
required for the evolution of hydrogen and of oxygen at 
electrodes of different substances (see this Journal, 1903, 
500). By the. aid of this phenomenon of overcharge, an 
explanation can be found for many chemical processes, 
which have not hitherto been clearly understood. For 
example in the Marsh arsenic test, by the addition of 
platinum a vigorous evolution of hydrogen is obtained, hut 
the potential of the latter is not sufficiently great for the 
formation of urseuiuretted hydrogen. If only sine be 
present, the potential of the evolved hydrogen is sufficient 
for the purpose. Attempts to effect the electrolytic oxida¬ 
tion of p-uitrotoluene to p-nitrobenzoio acid have hitherto 
not succeeded, but the author states that this reaction 
could be carried out by making use of the overcharge of 
oxygen evolved at a lead peroxide anode. 

Besides the phenomena due to overcharge, there are 
others caused by catalytic action of metals, e.g., the decom¬ 
position of formic acid into hydrogen and carbon dioxide 
on contact with iridium and rhodium, but not with platinum 
and palladium. 

The behaviour of metals in chromoas chloride solution is 
a phenomenon due purely to overcharge, and has hitherto 
not been described. Chromous chloride is such n strongly 
reactive compound that in concentrated acid solution it 
evolves hydrogen spontaneously, and in weaker solutions' 
after introducing platinised platinum. The reduction 
potential ot the .chromous chloride, that is the maximum 
pressure with which the hydrogen is evolved, cannot be 
measured, since platinised platinum can give off hydrogen 
even at atmospheric pressure. If, however, electrodes are 
introduced into the solution at which hydrogen shows an 
overcharge, these are charged to a higher potential. In a 
similiar manner, in the case of substances capable of 
evolving oxygen, as hydrogen peroxide, sodium hypochlorite, 
and persulphate*, the potential varies according to the 
overcharge for oxygen exhibited by the metal immersed in 
the solution.—A. 8. 


Strauss Patent, 

Deleterious Vapours by Electric Discharges in Air / 

Prevention of Formation of -. H. Viertel and Gebr, 

Siemens & Co., Berlin. Kug. Pat. 16,341, July 22, 1902. 

See Fr. Pat. 824,058 of 1902 ; this Journal, 1903, 580. 

—T. F. B. 


United States Patents. 

Electrolytic Diaphragm. E. A. Byrnes, Washington, D.O 
U.S. Pat! 735,464, Aug. 4, 1903. 

The diaphragm consists of a body of but slight conductivity 
composed of an electrically-cooductivo material broken up 
by passages, or in a loose, granular, or porous state, so that 
it docs not conduct as a body. The material may bo 
magnetic oxide of irou. 

The diaphragm is used in conjunction with a liquid 
electrode on which it floats. The liquid metal may be 
fusible metal heated above its melting point by suitable 
appliances attached to the electrolytic coll. The melted 
fusible metal forms the cathodo, and is in contact with the 
lower end of the anode chamber j the diaphragm floats on 
the latter and is prevented from passing out of the anode 
chamber.—A. O. L. 

Electrolytes; Composition of Matter for Battery — . 

W. l’eto and J. W. T. Oadett, both of Ashlend, Essex. 
U.S. Pat., 735,808, Aug. 11, 1903. 

See Fr. Pat. 329,376 of 1903, page 1004.—T. F. B. 

Batteries, Secondary; Method of Treating Lead Plates 

for Use in -. U. J. Reed, Philadelphia, Pa. U.S. 

Pat. 735,820, Aug. 11, 1903. 

The lead plates are treated, moist, with hydrochloric acid 
gas and an oxide of nitrogen or oxidising agent, and the 
lead chloride thus produced is reduced to spongy lead. 
Other compounds of hydrogen with a halogen may be 
substituted for hydrochloric acid.— W. O. M. 

Electricity; Process of Generating -. J. II. Reid, 

East Orange, N.J. U.S. Pats. 736,016 and 736,017, 
Aug. 11, 1903. 

See Eng. Pat. 1070 of 1903 i this Journal, 1903, 803. 

—T. F. B. 

Generation and Application of Electric Currents for 
Electrolysis / Apparatus for the —. F. E. Elmore, 
Loudon. U.S. Pat. 736,331, Aug. 11, 1903. 

See Bug. Pat. 26,673 of 1901 i this Journal, 1903. 371. 

—T. F. B. 


Electrolysis of Fused Substances) Apparatus for the-—. 
C. W. Roepper, Philadelphia, Pa. U.8. Pat. 736,020, 
Aug. 11, 1903. 

The walls of the fusion-vessel are supplied with cooling 
(paces, and carried on a recessed portion of the supporting 
structure, the recess having also cooling spaces. The 
bottom of the fpsion-vessel is formed by a heating plate 
gripped between the bottom of the walls of the vessel and 
the recessed part of the support.—W. G. M. 


Unsaturated Compounds ; Electrolytic Reduction of - -. 

Marie. Zeits. Elektroehem., 1903, 9, [82], 638. 

The addition of hydrogen to nnsaturated compounds may 
readily be effected by electrolysis, if a suitable cathode be 
ebosen. With mercury, for example, unsaturated acids, as 
fumaric, cinnamic, and aconitio acids, can he converted into 
the corresponding saturated compounds. For bodies which 
are easily oxidised at the anode, the following method can 
be employed: Into a vessel of large diameter, the bottom 
of which is formed by a diaphragm, a layer of mercury is 
introduced, and above the latter the eolation to be reduced. 
The vessel is then immersed in an alkaline (eanstio soda) 
solution, in which is placed the anode, whilst the cathode 
dips in the mercury. When the current is passed, sodium 
amilgam is continuously formed, and effects the desired 
reduction.—A. S. 


Water) Apparatus fur the Electric Purification of ——. 
S. S. Pridham. U.S. Pat. 735,817, Aug. 11, 1903. 
XVIII. B., page 10U. 

Vulcanisation) [ Electrical ] Process of —. W. H. 

Roberts. U.S Pat. 736,836, August 11,1903. XIII. C., 
page 1007. 

French Patents. 

Electrode ; A Mew Kind of Positive -. Accumulatoren- 

’ fabrik Aktienges., Germany. Fr. Pat. 328,527, Jan. 15, 
1903. 

In preparing the positive plates for cells of the Plantd typo, 
the spongy lead on the surface of the plate is allowed to 
soak (or may be formed) in a solution of a salt such as 
sine sulphate. So produced, the plates possess the capacity 
desired even after the first charge.—W. G. M. 

C S 
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Accumulator/ [Electrical] with Encloud Oxides ; Employ¬ 
ment of Ammonium Sulph-hydraft in the Preparation of the 

Active Material for -. H. Fredet, France. Fr. Pat. 

828,856, Jan. 27, 1908. 

The oxide of lead mixture for tfae plate* of the accumulator 
are -worked up with ammonium snlph-hydrate, whereby 
various insoluble lead compounds are formed. These are 
decomposed in the electrolyte and sulphur is set free. The 
resulting paste is more tenacious, and has a higher specific 
gravity than the untreated material.— W. G. M. 

Accumulators, Electrical; Plastic Electrolyte of Pasty 

Consistency for -. W. Peto and W. T. Cadett, 

England. Fr. Pat. 329,376, Feb. 14, 1903. 

A taste of lead sulphate and sulphuric acid in the propor¬ 
tion, say, of 455 grins, of finely precipitated sulphate with 
120 grins, of (1-2 Bp. gr.) acid is substituted for the 
ordinary liquid electrolyte. It must not be too viscous, or 
cavities will bo formed by “ gassing.”— W. G. M. 

Oeneration of Electricity by means of Combustible Gases ; 

Method for the -. J. II. Reid.. Fr. Pat. 329,110, 

Feb. 5, 1903. 

See Eng. Pat. 1670 of 1903 ; this Journal, 1903, 803. 

—T. F. B. 

White Lead i New Electrolytic Process for the Manufac¬ 
ture of -. Syndicate for working the inventions of 

Prof. Oettle. Fr. Pat. 328,490, Jan. 14, 1903. XIII. A., 
page 1006. 

Zinc White; Electrolytic Process for the Manufacture of 
..... Syndicate for working the inventions of Prof. 
Oettle. Fr. Pat. 328,491, Jan. 14, 1903. XIII. A., 
page 1007. 

Gas, Vapours, frc.; Process and Apparatus for subjecting 

-, to the Action of an Electric Discharge. 3. 

Schlutius. Fr. Pat. 828,609, Jan. 19, 1903. 

See Eng. Pat. 2,199 of 1903 j this Journal, 1903, 872. 

—T. F. B. 

(0.)—ELECTRO-METALLURGY. 

United States Patents. 

Metals; Electrolytic Apparatus for Recovery of -. 

C. E. Baker and W. Harwell, Cleveland, Ohio. U.S. 
Pat. 734,499, July 28, 1903. 

An electrolytic cell has a liquid cathode of a metal more 
volatile than the metal to be recovered; the latter is 
liberated from its compound by electrolysis, and thus forms 
an amalgam at the cathode. The amalgam or alloy is 
passed by suitable connections into retorts in which the 
volatile cathode metal is vaporised, the vapour being then 
passed into a condenser, and the liquid metal returned 
direct to the electrolytic bath.—B. N. 

Nickel-plating; Process of -T. A. Edison, 

Llewellyn Park, N.J. U.S. Pat. 734,522, July 28, 1903. 
Metallic nickel is deposited electrolytieally on iron or 
steel, and the nickel-plated metal is afterwards subjected to 
a welding temperature in a non-oxidizing atmosphere, 
hydrogen gas being mentioned as a suitable one. The 
metal is allowed to cool below the oxidizing point before 
being removed from such atmosphere or gas, and the nickel 
is thus obtained as a firmly-adberent coating.—B. N. 

Feench Patents. 

Metals; Electrolytic Process and Apparatus for the direct 

Lixiviation of -, from their Ores and from other 

Metalliferous Substances, and for the Precipitation of 
Metals from their Solutions. Mechwart, Coltri & Co., 
Italy. Fr. l’at. 328,850. Jan. »7, 1903. 

The erushed ore, or calcined sulphide, is caused, either by 
gravitation or bir mechanical means, to pass over the sur¬ 
face of insolaWe anodes, preferably heated to facilitate the 
solvent action of the liberated anion. The material may be 
continuously introduced at ohe end of the anodes and 
removed at the other, and to accomplish tide economically 


the anodes may he disposed in the form of inclined planet, 
approaching one another below. The cathode may he 
snaped accordingly, and a double porous partition enclosing 
a neutral solution may separate the electrodes, Or the 
anode may be hollow and capable of rotation.—W. G. M. 

Fusion and Refining by Electricity; Process of — 
0. A. Keller, France. Fr. Pat. 829,013, Ftb. 2, 1S08. 

In order to avoid the ccntaminat’on of a fused bath or 
metal by carbon or other material from the electrodes, the 
two electrodes arc not allowed to come in actual contact 
with the fused mass, but the necessary heat is obtained by 
causing an arc to play hetween each of them and the surface 
of the bath.—W. G. M. 

Carborundum, or Carbide of Silicon, or other Carbides 

produced by Electrical Means ; Application of -, to the 

Manufacture of Pieces, Apparatus, Objects, Coverings, 
and Glaze, and Conductors of Electricity capable oj 
withstanding all Action, Thermal or Chemical. L. IS. 
Muller, France. Fr. Pat. 329,232, Feb. 9, 1903. 
FlNELY-divided carborundum or other silicide is intimately 
mixed with gas-carbon, tar and lampblack, with or without 
soluble glass, moulded into shape and fired. For hand¬ 
moulding the percentage composition recommended is :— 
Carborundum, 62'5; gas-carbon, 8'4; tar, 14-5; lamp, 
black. O'5; and soluble glass, 14'1. For pressed work, 
the first four constituents may be used in the following 
proportions respectively:—72'8, 9'8, 16'8, and 0'5 per 
cent., the soluble glass being omitted.—W. G. M. 

XII.—PATTY OILS, FATS. WAXES, 

ADD SOAP. 

Fatty Oils; Influence of Atmospheric Oxidation on the 

Composition and Analytical Constants of -. H. C. 

Sherman and M. J. Falk. J. Amer. Chem. Soe., 1903, 
25, [7], 711-716. 

The authors have made experiments to determine whether 
a quantitative relationship could be established between the 
values of oil before and after exposure to the air, eo as to 
be able to form a conclusion of the nature of the original 
oil from the results obtained with the oxidised sample. 

It has been shown by Ballantyne (this Journal, 1891, 29) 
that exposure to sunlight lowers the iodine value and 
raises the specific gravity and Manmcne value of oils; 
whilst the authors have found that these changes are less 
dependent on sunlight than is generally supposed. They 
give a tabulated series of results before and after exposnre 
for several months which confirm Ballantyne’s conclusions 
and show that there is also a slight but irregular increase in 
the acidity and proportion of volatile acids present. 

In the case of a sample of linseed oil, elementary’ 
analyses were also made with the following results :-a 


- , 

Linseed Oil | 
fresh. 

Ifinsecd Oil 
exposed' 

5 months. 

i Linseed Oil 
exposed till 
semi-solid. 

Specific gravity at 15'5° C. .. 

0*934 

178*0 

0*96(1 
139*4 ! 


Maumend figure (Mitchell) . 
Free acid, as oleic, percent.. 

31 *3° C. 
1*33 
0*49 

32*8 C. 
4*45 ; 

2*64 

1 ** 


7S*46 

10*92 

73*23 

10*46 

69*03 

10*06 

20*91 



13*62 

16*31 

Ratio C:H. 

1:0*145 

1:0*143 

1:0*146 


Hence the main result of the exposure was an increase- 
in the amount of oxygen without appreciable change in the 
ratio of carbon to hydrogen. 

It has been shown in a former paper (this Journal, 1901, 
590; 1902, 624) that the heat of combustion of fatty oils is ; 
decreased by oxidation to an extent nearly proportional 
though slightly greater than the increase in the specific 
gravity. Further explanation of this is afforded by the 
results obtained with this linseed oil. The increase in the 
specific gravity after eight months’ exposnre was 8'48..per ; 
cent, on the original weight,whilst the oil absorbed 8*16 per 
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cent of its weight of oxygen* corresponding with a diminu¬ 
tion of 0*88 par cent, of the increased weight in “ available 
hydrogen.” The original heat of oombustion was 9,864 oais. 
per grm. ; and correcting for the increase in weight this 

J ives 9364 + 1 0343 9053 cals., from which mast be 

arther deducted 131 cals., corresponding with the decrease 
in weight of “ available hydrogen,” thus giving an estimated 
heat of oombustion of 8932 cals, per grm. for the exposed 
sample. Taking the increase in specific gravity as a 
direct measure or the oxygen absorbed, the calculated value 
is 8910 cals., whilst the value actually determined by 
combustion was 8899 cals, per grm. 

Assuming the correctness of Ballantyne’s statement that 
the oxidation takes place without change in volume, the 
addition of the hydroxyl to the unsaturated fatty acids 
should cause an increase in the specific gravity directly 
proportional to the decrease in the iodine value. Thus iu 
the case of an olive oil, the density had increased from 
0*917 to 0*923 or 0 - 65 per cent. The iodine value of the 
exposed sample was 77'4, and on adding to this 0* 65 a 7 *46 
(the ratio OH:I) the corrected iodine value becomes 83*3 
as against 83*8, the original iodine value actually found. 

In this way the following recalculated iodine values wore 
obtained with different samples of exposed oils:— 


Oil. 

Sp. Gr. 
of Fresh 
Oil. 

Sp.Gr. of 
exposed 
Oil. 

Iodine 
Value of 
Fresh Oil. 

i 

Iodino 

Value 

after 

Exposure. 

Recal¬ 

culated 

Iodine 

Value. 

Lard oil. 

0-017 

0-927 

73’3 

00-7 

74-8 

Cottonseed I. . 

0-020 

0-934 

102-8 

92*0 

103*3 

,. n. 

0*023 

0*937 

105*2 

92-9 

10-1*2 

Maize. 

1 0*924 

0-933 

117*2 

107*0 

115*9 

Poppyseed.... 

0*923 

0-931 

125*3 

117-1 

123-0 

Seal. 

0 ‘ 920 

0-947 

145*3 

120-3 

137-2 

Linseed I. 

0*938 

0*954 

177-1 

148*1 

101*0 

,. II., 4 

0 934 

0*942 

178-0 

105*8 

172-2 

months. 
Linseed II., 8 

0-934 

0-906 

178-0 

139*4 

103-0 

months. 







From these results the authors conclude that in the case 
of non-drying and semi-drying oils, the iodine value of the 
original sample may be calculated from the original specific 
gravity, or from the average figure for the kind of oil under 
examination, giving results within the limits of variation of 
ure fresh samples. In the ease of highly unsaturated oils, 
owever, such as linBeed or fish oils, the method cannot be 
relied upon, since in such cases there is either a direct 
absorption of free oxygen, or a condensation with elimina¬ 
tion of water from the hydroxyl first introduced.—0. A. M. 

Linseed. Oil ; Composition of the “ Break " from --. 

G. W. Thompson. J. Atner. Cheat. Soe., 1903, 25, [7], 
716—719. 

Freshiy- expressed linseed oil, or oil not properly prepared 
for varnish making, “ breaks ” when heated to about 
400° F., and the dark gelatinous masses that appear in the 
oil cau only be removed with great dilfijulty. la studying 
this phenomenon, the author heated 2^ kilos, of linseed oil 
to the breaking point, separated the resulting precipitate 
by filtration, and washed it by decantation with petroleum 
spirit. In this way 6*93 grms. (0*277 per cent, of the oil) 
of a non-oleaginoas substance was obtained, which on 
igailion yielded 47-7i» per cent, of ash, consisting of the 
following substances:—Calcium oxide, 20-95 ; magnesium 
oxide, 18‘51; phosphorus peutoxide, 59*85 per cent., and 
traces of sulphate. This ash amounted to 0-1177 per cent, 
of the original oil, whilst the filtrate from the “ break ” 
contained O'0039 per cent, of ash. 

Determinations of ash made on other samples of linseed 
oil gave the following results: — 


OU. 

Ash. 

1. Fresh double-filtered raw American linseed oil.. 

2. Do. do. do. do. 

Per Cent. 
01429 
0-1907 
0-0009 
Trace 

4 Bait A-nertoan linseed varnish oil..... 


The ash from No. I sample contained the following 
constituents .—Calcium oxide, 0-0335; magnesium ogida, 
O'0221 ; phosphorus peutoxide. O'0705 ; potassium oxide, 
0-0043; and sulphur trioxide, 0-0227 per oant. Here, as 
in the ash from the “ break," the phosphnrlo acid exceed* 
the amount of bases, and the oxygen presnut in it ie nearly 
in the proportion of 5:2 to the oxygen iu the base*, closely 
corresponding with that required by a pyrophosphate. 

An analysis of the ash of American linseed (S' 118 per 
ceut.) gave the following results:—Silica, 1 ■ 83 j iron and 
aluminium oxides, I • 35; calcium oxide, 9* 46; magnesium 
oxide, 18-31; potassium oxide, 26 ■ 18 j sodium oxide, 1 *71 1 
sulphur trioxide, 3*96 j and phosphorus peutoxide, 35*44 
per cent. 

The oil-cake left after the expression of the oil from the 
seed contained 4'899 per cent, of ash, consisting of: — 
Silica, 1*51; iron aud aluminium oxides, 1-59; calcium 
oxide, 9"24 ; magnesium oxide, 18'52; potassium oxide, 
2(5-14; sodium oxide, 3'59; sulphur trioxide, 3*51; and 
phosphorus peutoxide, 36"28 percent. It is noteworthy 
that the principal base (potassium oxide) in the seed is only 
dissolved to a small extent by the oil, in comparison with 
the lime, magnesia, anil phosphoric acid. 

A determination of the nitrogen in a sample of linseed 
oil showed less than 0-01 per omit., whilst the same oil 
contained O'04 per cent, of phosphorus. In the "break” 
from this oil, the nitrogen was less than one per cent., whillt 
the phosphorus amounted to 9 Mi per cent., or 57 percent, 
of phosphorus peutoxide calculated ou the ash of the 
“ break.” 

Owing to the large amount of bases present, the authors 
do not feel justified in calculating the phosphorus present 
into lecithin, nor do they consider the assumption that 
albuminoids are present to he ill accordance with the facts. 
They conclude, however, that the chief cause of the 
“ break ’’ in linseed oil is the presence of phosphates of 
calcium a magnesium, possibly in combination with 
organic bases.— C. A. M. 

Bear Fat / Characters of Authentic — —. L. F. Kebler 
and G. B. Paneoast. Proc. Amcr. Pharm. Assoc., 50, 
363. 

Bears’ fat is a semi-opaque oily liquid at summer heat, but 
solidifies in cold weather. It has a peculiar odour and a 
bland taste. The sp. gr. at 15° C. is 0-913; acid value 
8-93; saponification value 203*4; iodine value 80-43. It 
solidifies at 9° O.—J. O. B. 

Stiliingia Talloio [ Chinese Vegetable Tallow]; Composition 

of -. J. Klimont. Monatsb. f. Chem., 1903, 24, 

[6], 408-412. 

The author, doubting the accepted statement that thi* fat 
consists of a mixture of palmitin aud olein, has made 
experiments with the object of isolating mixed glycerides. 
The fat used for the purpose was obtaiaed from the seeds 
by hot expression. It dissolved completely in ether and 
hot alcohol, but was less soluble iu cold alcohol. It had 
the following characteristics:—Melting point, 36-4° C.; 
iodine value, 27-6; saponification value, 203*5; and acid 
value, 14-2. 

After the removal of free fatty acids the fat was extracted 
with acetone, and the extract filtered from the crystals that 
first deposited. The crystal*, subsequently formed melted 
at .82-2° C., and, after reorystallisation, at 29-2° C. On 
saponification and liberation of the fatty acids, the substance 
yielded palmitic acid (m. pt. 61*8° C.) and oleic acid with 
iodine value 81*3. Its elementary composition, iolioe 
value (29-8), and saponification value (202-6), showed 
that it consisted oF a mixed glyoeride, oteo-dipalmitin, 
0,H S (C„H,.Oj)j.C 19 H m O,. The fat also contained a very 
small amount of a substance of higher melting point, 
probably tripalmitin.—0. A. M. 

TaUow i Examination of Chinese Vegetable ——. 0. E. 
Zay and G. Musoiacco. Stas, sperim. agrar. ital., 39, 
169—170. Chem. Centr., 1903, 2, [8], 223. 

Tate vegetable ta’low examined by the authors was optically 
inactive and oaa therefore be regarded as free from stilUogta 
oil. It had the following constantsJp. gr. at .15° G., 
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0-9316 i ap.gr.ot 100715° C., 0- 8600 j refraction in the 
ZeUl refractometer, t — 48° C., 40°, t — 50° C., 88° j m. pt., 
52-5° C. | solidification point, 87-7° C. j n. pt. of fatty acids, 
55'0°C.; solidification point of fatty acida, 58-0° C.j acid 
value (mgnns. of canatic potash), 22*5; aaponiScation 
value, 231-0; Wollny’a value (for 5 grma.), 0-69 5 Hfibl's 
iodine value, 19-0; absolute iodine value. 97-04; acetyl 
value, 48-5; saponification value of insoluble fatty acids, 
240-1 ; total fatty acids, 95-3 per cont., insoluble fatty 
acids (Hehner), 93-45 per cent.; mean molecular weight 
of insoluble fatty acids, 231-4 ; of soluble and volatile fatty 
acids, 182-8.—A. S. 

Rattlesnake Oil ; Characters of -. L. F. Kebler and 

G. R. l’uncoast. Proc. Amer. Pharm. Assoc., 50, 364. 

Rattlesnake oil has the following characters ;—Sp.gr. at 
15° C., 0-9217; acid value, 3-57; saponification value, 
210-9; iodine value, 105-58.—J. O. II. 

Grease from Sheepskins ; Extraction of -. W. Eitner. 

XIV., page 1007. 

Sesami Oil Reaction with Stannous Chloride. P. Soltsien. 
XXIII., page 1017. 

English Patent. 

Grease or Greasy and Oily Matter; Process of Separating 

-, from Raw Fish and other Material capable of 

Yielding the same. H. J. Haddan, London. Prom E. 
R. Edson, Cleveland, Ohio, U.S.A. Eng. Pat. 12,035, 
May 26, 1903. 

The material is treated with water at a temperature of 
about 40° F. in order to congeal the grease, and then dis¬ 
integrated, with 01 without the introduction of air under 
pressure, so that the congealed grease rises to the surface, 
whence it can be removed by means of an overflow of water 
or otherwise. —C. A. M. 

United States Patents. 

Tallow, fyc. I Method of Decomposing [Saponifying] -. 

F. Perrelet and K. Becker, both of Offenbach a/Main. 
U.S. Pat. 736,007, Aug. 11, 1903. 

See Fr. Pat. 822,777 of 1902 ; this Journal, 1903, 372. 

—T. F. B. 

Lubricant, and Process of Making Same. S. A. Smith, 
Providence, R.I. U.S. Pat. 736,162, Aug. 11, 1908. 

CALClUM-antimony tartrate, produced by mixing trioxide 
of antimony with tartaric acid and adding lime and water, 
is added in a finely-divided state to oil to form a lubricant. 

—R. A. 

Artificial Wax. J. Lewy, Bicbrich, Germany. U.S. Pat. 
735,538, Aug. 4. 1903. 

Tbis consists of a ketone of the acetone series mixed with 
an excess of paraffin, ceresin, and stearin. —C. A. M. 

French Patents. 

Acids of the Oleic Series; Conversion of -, into 

Lactones. A. A. Shukoff, Russia. Fr. Pat. 328,604, 
Jan. 19, 1903. 

Claim is made for the process of treating the fatty acids 
with sulphuric acid for several hours at a temperature of 
not less than 60° C.—C. A. M. 

Press for the Extraction of Oil and other Purposes. V. D. 

Anderson, U.S.A. Fr. Pat. 328,945, Jan. 30, 1908. 
The body of the press consists of a perforated envelope, in 
which there revolves a shaft carrying a helical screw convey¬ 
ing blade, whilst a second shaft forming a continuation of 
the first is provided with separate screw blades and ean be 
made to revolve independently. The grain, & 0., introduced 
iDto the hoppers compressed in the spaces between the 
different screw^blades until eventually the screw on the 
other shaft complete* the expression and expels the mass 
through a discharge orifice whiob it in.the form of a 
cylinder opening outwards. —C. A. M. 


Oil 1 Process of Extracting - ,/rom Seeds and Similar 

Substances. V. D .Anderson, U.S.A. Fr. Pat. 828,946, 
Jan. 30, 1903. 

The entire seed, more or less crushed, is submitted to 
gradually increasing pressure by means of screw conveyors 
within converging walls or other retarding device, whilst 
the strongly compressed fibrous material, after forming a 
filter bed for the exuding oil, is discharged, without the 
pressure in the apparatus being relaxed.—C. A. M. 

Glycerin ; Method of Extracting -, from Distillation ■ 

Residues. A. Barbet, France. Addition, dated Jan. 24, 
1903, to Fr. Pat. 823,373, July 19, 1902. 

A scM-LEMENTARr claim is made for the purification of 
liquids containing the crude glycerin by means of animal 
charcoal or chemical agents before the osmosis (this Journal, 
1903, 502). Any other suitable solvent may be used in 
place of alcohol, and good results are obtaimd by the use 
of a solution of sulphur dioxide in alcohol.—C. A. M. 

XIII.—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

English Patents. 

Pigments; Processes for Making -. W. J. Arm- 

bruster and J. MortoD, St. Louis. Eng. Pat. 13,812, 
June 20, 1903. 

See U.S. Pats. 731,152 and 731,153 of 1903; this Journal, 
1903, 874.—T. F. B. 

Pigments; Compositions of Matter to be used for -, 

and the Process of Making same. W. J. Armbruster 
and J. Morton, both of St. Louis. Eng. Pat. 13,813, 
June 20, 1903. 

An alkali carbonate is added to a solution containing a 
xinc salt (other than the sulphate) and a barium salt. The 
resulting precipitate of zinc and barium carbonates is used 
as a pigment. 

The pigment may contain zinc sulphide in addition to 
zinc and barium carbonates; tbis result is obtained by 
precipitating a solution of a zinc salt with alkali carbonate, 
and precipitating a solution of barium sulphide with alkali 
carbonate, subsequently adding a zinc ealt, and mixing the 
two precipitates.—T. F. B. 

Paints and Colours ; Manufacture and Preparation of 

-. W. A. Jamieson, J. N. Nicholson, and P. B. 

Nicholson (trading as Arthur and Hinshaw), Glasgow. 
Eng. Pat. 20,413, June 18, 1903. 

The finely powdered pigment is mixed with a dilute aqueous 
solution of gum tragasul. —M. J. S. 

United States Patent. 

Paint Compound. J. F. Smith, Chicago, Ill., U.S.A. 

U.S. Pat. 735,604, Aug. 4, 1903. 

A mixture of wax, gelatin, gum, paraffin, animal matter, 
or some of these, with dry colouring matter, is dissolved in 
a suitable solvent or mixture of solvents, e.g. linseed oil, 
turpentine, alcohol, water, and spirits of ammonia. Claim 
is made for formula) containing specified proportions, of 
these ingredients, and also for a paint compound in stick 
form prepared in an analogous manner.—C. A. M. 

French Patents. 

White Lead's Few Electrolytic Process for the Manu¬ 
facture of -. Syndicate for working the inventions 

of Prof. Oettli, Switzerland. Fr. Pat. 328,490, Jan. 14, 
1903. 

A solution of sodium chloride of strength not exceeding 
1 per cent, is electrolysed with electrodes of metallio lead. 
By using a current of density not exceeding 2 amperes per 
sq. dcm., and at a temperature of about 15° C., the only 
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products ire load chloride sod sodium hydroxide, which bp 
their reaction produce lead hydroxide with regeneration of 
die sodium chloride. Carbon dioxide is simultaneously 
passed into the cell, and the nascent lead hydroxide is thus 
converted into the basic carbonate.—M. J. S. 

Zinc White j Electrolytic Proceee for the 'Manufacture 
of —. Syndicate for working the inventions of 

Prof. Oettli. Fr. Pat. 328,491, Jan. 14, 1903. 

A hoi solution of sodium sulphate or other alkali salt is 
electrolysed with electrodes of metallic zinc. Ziuo sulphate 
is produced at the anode, and sodium hydroxide at the 
cathode. These react with precipitation of zinc hydroxide, 
and reproduction of the original electrolyte. The zinc 
hydroxide is then calcined. The production of a ton of 
zinc white, per 24 hours, requires, it is stated, 96 electric 
horse-power.—M. J. S. 

Zinc Salts ( Carbonate , Sulphide) extracted directly from 

Zinc Ores ; Process for Adaptation of -, for 

Painting. M. Malzac, France. Fr. Pat. 329,079, Feb. 4, 
1903. 

See Fr. Pat. 325,587 of 1902 i this Journal, 1903, 752. 
The present specification describes the plant employed for 
conducting the process continuously, and claims, in addi¬ 
tion, the preparation of metallic zino by the electrolysis of 
the ammoniacal solution in closed vessels.—M. J. S. 

Pigment audits Manufacture. \V. J. Armbruster and 
J. Morton. Fr. Pat. 323,800, Jan. 26, 1903. 

See U.S. Pat. 712,415 of 1903 ; this Journal, 1903, 307. 

—T. F. B. 

Pigment and its Manufacture. W. J. Armbruster and 
J. Moiton. Fr. Pat. 328,807, Jan. 26, 1903. 

See U.S. Pat. 719,073 of 1903; this Journal, 1903, 218. 

—T. F. B. 

(C.)-INDIA-RUBBER, &o. 

United States Patent. 

Vulcanisation / [Electrical] Process of -. W. H. 

Roberts, Portland, Me., U.S.A. U.S. Pat. 736,336, 
Aug. 11, 1903. 

Rdbbbb is vulcanised by heating in an air-tight vessel, at 
a high temperature, at the same time “ conveying an 
electric current to the rubber.”—T. F. B. 

Fbxkch Patents. 

Caoutchouc {Rubber Substitute ] ; “ Synthetical ”-. 

E. Jasset. Fr. Pat. 327,959, May 18, 1902. 

One hundred parts of coal tar are heated with 25 parts of 
boric (phosphoric or hydriodic) acid to the boiling point, 
the vaponrs are ignited and allowed to burn till they 
exhibit a green colour. The mixture is then transferred 
to a suitable receptucle, where it can be maintained at a 
temperature of 60° C., whilst a current of oxygen is passed 
through it. After a certain time the gas is shut off, and 
the product is dried on a water-bath. It is said to form 
a brown highly-elastic body, having the same empirical 
composition as caoutchouc and guilu-percha, and suitable 
for employment as a substitute for either.—F. H, L. 

Rubber ; Vulcanisation of -. C. H. Gray. 

Fr. Pat. 329,180, Feb. 7, 1902. 

See Eng.Pat. 2939 of 1903; this Journal, 1903, 562. 

—T. F. B. 


XIV.—TANNING; LEATHEB, GLUE. SIZE, 

Sheepskins ; Extraction of Grease from -. 

W. Eitner. Der Gerber, 1903, 29 , [692], 186—187. 
The difficulty of degreasing sheepskin* lies partly in the 
amount of grease present (sometime* from 80 to 40 per 
cent.), and partly in the chemical nature of the grease. 
Most animal fats are solid glycerides of fatty acid and 
saponify readily, whilst sheep grease, like wool-grease, 


consists largely of cholesterol and similar oorapounds. BtaM, 
however, the pease of sheepskins readily liquefies, a large 
amount can be removed by submitting the warm tanned 
skins to hydraulic pressure. This process never removes 
the grease completely, aud so solvents, like hot alcohol, 
ether, chloroform, bensine (petroleum ether), aud oarbon 
bisulphide are resorted to. 

In Buenos Ayres, where 20,000 sheep are slaughtered 
daily, the skins are taken over by a Frenoh Company, 
•which removes the woo! by sweating, tans some Of tne 
skins, and exports the rest, chiefly to North Amerioa. 
The grease is removod by extracting for 1—1J hours in 
a revolving tinned iron vessel with a mixture of beniina 
and methyl alcohol (the latter being used to take up the 
natural moisture of the skins) aud then quickly pressing. 
The fat and solvent are then separated by distillation, the 
latter being used again with a loss of about HO per cent. 
The author suggests that some such method should be used 
in Germany, the skins being unhaired, fleshed, aud partly 
bated before extraction, aud points out the need of 
establishing fat extraction works like those in other 
countries. A firm in l’urio, for example undertakes the 
work at a charge of 1—2 fraucs per dozen skins. 

-R. l. j. 

Ammonia [in Tannery Effluents] ; New Method for the 
Determination of -. A. Bayer. XXUI., page 1016. 

English Patents. 

Aqueous and Alcoholic Solutions [Glue, Gum, Tannin, 
$'<\] ; Process and Apparatus for the Rapid, Continuous, 

and Automatic Drying of -, in Vacuo. E. Paasburg, 

Berlin. Eng. Pat. 28,395, Dec. 23, 1902. 

The solutions or liquids are sucked through a regulating 
cock, &c., into a vacuum chamber containing a rotary 
heated drum extending into tho solution, the level of which- 
can bo regulated by another cock or valve. The chamber 
is, if necessary, provided with cooling devices, such ns- 
pipes, coils, jackets, or the like, for the purpose of reducing, 
the temperature of the liquid approximately to the 
temperature at which it boils in the vacuum. The liquid 
is thus caused to form a continuous layer or film on the 
side of the drying drum, so ensuring continuous working 
and drying. [See also Eng. Pats. 4126 of 1901, ana 
12,453 of 1902 ; this Journal, 1902,458, and 1903, 708.1 

—B. A. 

Glue and Gelatin from Bones ; Manufacture of - — . 
H. Hilbert, Heufeld, Upper Bavaria. Eng. Pat. 18,689, 
June 19, 1903. 

Blbaciiinq agents, such as sulphurous acid, sulphites with 
an acid, hydrogen peroxide, &c., are led into the extraction 
vessel at the commencement of the process of extraction or 
during the operation.—R. L. J. 

United States Patent. 

Tannin Extract [Solid], and Process of making same . 

G. Klenk, Hamburg. U.S. Pat. 784,889, July 28, 1908. 
Tan liquors, bleached and rendered soluble f.y addition of 
aluminium sulphate and sodium bisulphite, and heating in 
a closed vessel to 120°—130° C. (see Eng. Pat. 251063, 
Deo. 9,1901; this Journal, 1902,1462, and U.S. Pat. 720,157, 
Feb. 10, 1903 ; this Journal, 1903, 373), are evaporated in 
vacuo until they contain about 22 per cent, of water. 

This extract becomes solid on cooling, contains 68—70 
per cent, of tannin, small amounts of sodium sulphate, 
sodium sulphite, and calcium sulphate, and dissolves in 
water with an acid reaction, and without precipitate at 6°— 
8° B , if an organic acid bo added.—II. L. J. 

French Patents. 

Hides i Preparation [Deliming] of -, for Tanning. 

E. Roy. Fr. Pat. 828,711, Jan. 22, 1903. 

Tbit lime, used for unbairing, forma stable organic com¬ 
pounds within the hide, which resist the action of aeid 
fiqttor*. 

, To decompose these, the skins, after unhairing, &c.,_ are 
placed in a weak solution of a soluble caustic alkali or 




poetic alkali salt” (1 put per 1,0©Q), conveniently made 
by adding sodium carbonate (4 kilos,) to milk of lime (1'5 
Inlos. of quicklime in 1,000 litres of water) and siphoning 
off the resulting clear liquor.—E. L. J. 

Tanning [Rapid], W. Fahrion, Germany. Fr. Pat. 

828,853, Jan. 27, 1903. 

Tub process of tanning is to be considered as a chemical 
one, in which a salt is produced by combination between the 
partially oxidised hide fibre and the partially oxidised 
tanning substances, completed by the fixation of oxygen, 
upon the speed of which fixation depends the speed of 
tannage. (Compare this Journal, 1903, 919.) 

Skins are therefore tanned in a drum into which air or 
ozonised air is introduced, or hydrogen peroxide is gradu¬ 
ally added before, after, or during the tanning process. 

—R. L. J. 

Tanning and Dye-wood [and Sugar"] Extracts; Manu¬ 
facture of -. A. E. Peyrusson, Second Addition, 

Feb. 7, 1903, to Fr. Put. 318,523, 1902. XVI., next ool. 

Casein Solution. The Casein Co. of America, U.S.A. 

Fr. Pat. 329,338, Feb. 18, 1903. 

Casein hydrochloride (1 part), obtained by precipitating 
casein with hydrochloric acid, is made into a solution by 
adding sodium phosphate, preferably tri-sodium phosphate, 
(0• 1—O'15 part) and water (1—3 parts).—R. L. J. 


XV.—MANUEES, Etc. 

French Patkntb. 

Pkospbatic Chalks and Clays; Treatment of -, to 

increase the Yield, and suppress the Screeniny Process. 
■. N. F. Bourgeois do Mercey, France. Fr. Pat. 328,648, 
Jan. 20, 1903. 

Tub washed phosphatic chalks or clays are sorted in a 
suitable apparatus having a fine mesh in which separation 
Is effected between the richer particles which will not pass 
the mesb,and those that pass it.—E. S. 

Phosphates; Process for enriching Poor -, with Simul¬ 

taneous Production of Precipitated Calcium Sulphate. 
P. do Wilde, Belgium. Addition, dated Jan. 26, 1903, to 
Fr. Fat. 327,669, Dec. 24, 1902; this Journal, 1903, 
919. 

The addition consists in replacing acetic or formic acid, 
claimed in the main patent as used iu the enrichment of 
poor native calcareous phosphates, by sulphurous acid in a 
Saturated, or half-snturatod solution. The solution of 
calcium sulphite produced is treated by dilute sulphuric 
acid, and after separation of the precipitated calcium sul 
phate, the regenerated sulphurous acid is available for 
re-UBe. The wash waters are boiled, and the sulphurous 
anhydride evolved is collected.—E. S. 

Manure; Preparation of -, by means of Bog Earth, 

Turf, and Analogous Substances. P. Jorgensen, Den¬ 
mark. Fr. Pat. 328,756, Jan. 24, 1903. 

Kabtk from marshes or hogs, turf, or the like, is mixed 
with ftecal matters, such as may give rise to a strong fer¬ 
mentation, and develope ammonia from the nitrogen locked 
up In the turf, &c. When necessary, any acidity in the 
mixture is neotralised by addition of chalk, magnesia, or 
other basic substance.—E. S. 


XVL-SOGAE, STAECH, GUM, Etc. 

English Patents. 

Sugar j Manufacture of -. J. McGlashan, Cawnpore, 

India. Eng. Pat. 23,779, Oct. 81,1902. 

Sugar solutions in^the coarse of mannfactore are freed 
from invert sugdrhy adding to the neutralised liquor, at 
any convenient Stage of the process, cultures of organisms 
which do not possess the property of inverting saccharose 
to any marked extent, bat wUoh ate capable of fermenting 


invert sugar. Such organisms are S. apindalut, S. octotporue 
and. yeast-like tornla. The liquor is treated preferably ia 
the concentrated state at a sp. gr. of about 1 • 25 j the pro¬ 
portion of invert sugar should not exceed 6 percent and 
fermentation should be complete in 4—fi days at W°— -35° C. 
The alcohol is then removed by distillation and the liquor 
is defecated with lime.—J. F. B. 

Soluble Starch ; Manufacture of ——. C. F. Cross, Lon¬ 
don, and J. Traquair, Paisley. Eng. Pat. 9868, April 29, 

1902. 

Starch is heated with a monocarhoxylic organio acid, with 
or without the presence of a dehydrating agent, such as 
alcohol or a concentrated solution of a neutral salt. For 
instance, starch dried at 100° C. is intimately mixed with 
one third to one half of its weight of glacial acetio acid, 
heated in a steam-jacketed vessel for 1—2 hours, freed 
from acid, and dried. Formic or lactic acid may also be 
employed, preferably in presence of a dehydrating agent to 
prevent gelatinisation.—J. F. B. 

French Patents. 

Sugar; Process of Defining -, by means of Agitation 

with Air. A. Prince, France. Fr. Pat, 328,845, Jan. 27, 

1903. 

Saccharine syrups are caused to crystallise by injecting 
or aspirating air in minute jets through the syrup in such 
a manner as to produce an emulsion. The crystals are 
built up under the influence of the motion, the impurities 
are oxidised and collect at the top, whence they may 
be sKimtued off. The air may he injected cold or may 
be previously heated if concentration bo desired-, it may 
also be mixed with carbon dioxide for defecation purposes. 
The process may bo carried out by removing the sliding 
valve covering tbo discharge orifice of an ordinary vacuum 
pan and substituting for it a plate provided with minute per¬ 
forations ; air is aspirated through the syrup by the vacuum 
pump and steam may be supplied to the coils during the 
process.—J. F. B. 

Sugar Extracts, Saline Solutions, frc.; Apparatus for 

Evaporating -. A. Froitag. Fr. Pat. 329,015, Feb. 2, 

1903. 1„ page 988. 

Sugar Juices ; Process and Apparatus for the Diffueion 
and Extraction.of ——. L. Naudet. Fr. Pat. 329,139, 
Feb. 6, 1903. 

See U.S. Pat. 728,600 of 1903; this Journal, 1903, 754. 

—T. F. B. 

Tanning andDyewood [andSugar]Extracts / Manufacture 
of A. E. Peyrusson. Second Addition, dated 

Feb. 7, 1903, to Fr. Pat. 318,523, Feb. 8, 1902. 
(See this Journal, 1902, 1462, and 1903, 219.) 

The advantages, as regards colour, obtained by using the 
metals aluminium, tin, lead, and zinc in the extraction 
apparatus, are also obtained in the operation of sugar 
extraction and preparation of other organic extracts. 

—R. L. J. 

XVIL—BEEWING, WINES, SPIEITS, Etc. 

Yeast ; Biology of -. R. D. Herzog. Zeits. physiol. 

Chera., 1908, 38, 396; through Zeits. Spiritnsind., 1903, 
26, [33], 361. 

I. In the course of investigations on the autodigestion ot 
yeast, 2 litres of washed fresh beer yeast received an 
addition of aboat 10 grms. of various substances. The 
mixture was digested at a temperature of 38° C. for 2—3 
weeks, or twice as long at the ordinary temperature, toluene 
being added when an antiseptic was required. The liquid 
was subsequently filtered and extracted with ether. It was 
found that by the activity of the yeast under the above 
conditions, salicylic alcohol was converted into salioylie 
acid, thymol was converted into an acid melting at 187° C., 
whilst, when cymene was present, crystals of a substance 
containing nitrogen wore recovered from the liquid. 

II. Hansen has reoorded observations of the time 
required for the production of aseospores by S. Paetoriasme 
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L and S. Cersvisia 1. at various temperatures. Taking 
the rapidity with which atteonpore formation oocura at the 
lowest temperatures as unity, the author has calculated 
from Hansen’s observations the relative rapidity of asoospore 
formation at each temperature, expressing the results in 
the form of curves. These curves showed great similarity 
to curves showing the variations of ensyme actions with 
the temperature, each having a maximum point.—J, F. B. 

Yeast Cell Juice ; Concentration of Expressed -, by 

Freezing. J. Meisenheiraer. Zeits. physiol. Chem., 1903, 

523 ; through Zeits. Spiritusind., 1903, 26, [34], 375. 

An kens (this Journal, 1900, 678) described a method for 
concentrating the expressed cell juice of yeast by exposing 
it to a temperature of - 2° C., and pouring off the liquid 
from the crystals of ice which separate whilst stirring. 
The author prefers, however, to freeze the cell juice in long 
harrow cylinders to solid blocks, and to thaw these slowly 
without agitating the liquid. The concentrated portion of 
the frozen extract thaws first and collects at the bottom of 
the cylinder, whilst the ioa floats at the top. After the 
whole has melted, the liquid at tho top is nearly colourless, 
whilst that at the bottom has a deep brown colour. The 
top liquid is nearly pure water, and is devoid of fermenta¬ 
tive properties, and tho upper half can be thrown away j 
the lower half of the liquid has a higher fermentative power 
than the original juice.—J. F. B. 

Formaline; Disinfection byin the Brewery. F. Hnyder. 

Woch. f. Brau., 1903, 20, [32], 364. 

Tub bactericidal effect of formaline is very powerful, pro¬ 
vided no great penetrating action bs required. On account 
of its deodorising properties, formaline is also useful for 
overcoming objectionable odours such as remain in musty 
cellars, even after thorough cleansing, and in fermentation 
cellars when waste yeast is lying about. For such purposes 
a 4 per cent, solution of formaldehyde should be sprinkled 
from an apparatus worked by a hand-pump, and provided 
with an atomiser nozzle, in the cellars and passages and 
over the walls ami casks, every other day, the doors and 
windows being kept shut. 

For smaller spaces a formaline vaporiser may be employed 
with advantage ; for instance, the small room in which the 
surface coaler for wort is generally situated may be com 
pletely sterilised by evaporating 800—900 grins, of formaline 
per 100 cubic metres oapacity. Tbe doors and windows 
being tightly shut, the formaline vapours should be allowed to 
aot for seven or eight hours j any residual smell of formaline 
should bo destroyed by volatilising a little ammonia in the 
room rather than by opening tho windows. 

Fumigation with formaline can also be applied to tbe 
lager casks ; it is more powerful than sulphur. Brewery 
utensils may be sterilised by steeping them for 3—5 hours 
in a 2—3 per cent, solution of formaldehyde.—J. I’. B. 

Wine; Diminution of Acidity in -, and the Fermentation 

■Process connected therewith. W. Seifert. Zeits. landw. 

Vers.-Wes. Oat., 6, 567—585. Chem. Centr., 1903, 2, 

[4], 257. 

The chief causes of tbe diminution of acidity in wine are 
special kinds of bacteria, of which the principal is an 
anaerobic micrococcus (M. malolacticus'). The decrease 
is caused by the decomposition of malic acid, chiefly 
into lactic acid, with formation of only very small quantities 
of volatile acids. Other acids than malic acid which occur 
naturally in wine are not decomposed by the micrococcus. 
In alcoholio nutrient solutions, with access of air, the 
micrococcus produces a slight aridity by the formation of 
acetic acid. In nutrient media containing both malic acid 
and sugar, it causes an increase of aoidity. The lactic acid 
in normal sound wines is a decomposition prodaot of malic 
acid |. its formation is connected with the decrease of 
acidity. Yeast causes the decomposition of only a small 
quantity of the malic acid in wine, and also produces no 
lactic acid. Acetic bacteria decompose maue .acid, but 
without formation of lactic acid. The micrococcus thrives 
best at 85°—34° C. i below a°—4° 0. aud above 37° C. it 
ceases to grow. Its growth is strongly retarded by the 


presence of'9 per oent. by volume of alcohol, but it eliii 
decomposes inalie.acid even io presence of. 18—13 per cent, 
of alcohol. Large amounts of lactic acid retard or prevent 
the decomposition. Nutrient solutions rich iu alcohol and' 
malic acid suffer only a slight reduction of acidity. The 
| decrease of acidity appears to be small in wines poor hr 
j nitrogenous constituents, and relatively greater iu wines 
| rich in nitrogen. The diminution of acidity is only entail 
| at the completion of the fermentation, but becomes greater 
on keeping, except in the case of red wines, which, at the 
end of the fermentation, already eontnin a considerable 
quantity of lactic acid. In wines that still contain sugar, 
the diminution of acidity during keeping may be bnlancod 
by the simultaneous formation of acid.— A. 8. 

Wine; Sulphurous Acid in -. L. Matliieu. Rev. 

intern, falsifio., 16, 64—70. Chem. Centr., 1903, 2, [8], 
228. 

The author reports as follows to the French Minister of 
Agriculture :—Sulphurous acid increases the volatile and 
consequently the total acidity of wine. The colouring 
matters of wiuo are ooly transiently altered by sulphurous 
acid. Sulphur dioxide forms addition compounds with the 
aldehydic constituents of wine, and oau thus servo as a 
means of preventing the deterioration of flavour onused by 
Mycoderma vini. ()•;( grm. of sulphur dioxide per litre 
completely prevents the yeast fermentation j smaller quanti¬ 
ties retard it. Certain kinds of yeast reduce sulphur 
dioxide to sulphuretted hydrogen or sulphides. Sulphurous 
acid when present in quantities withiu the permissible 
limits docs not prevent the wine becoming “ ropy ” or 
“ bitter ”; it hinders somewhat the formation of mould, 
aud protects tho wine from “ breaking,” which is caused by 
a diastatie ferment. As allowable limits, tho author 
recommends 30 mgrins. of free aud 200 mgrrns. of total 
sulphur dioxide per litre; iu dessert wines, 60 and 400 
mgrms. respectively. 

For the determination of the total salphurous acid, 
Haas’ method is a reliable oue: distillation in a current of 
carbon dioxide, oxidation by iodine solution, and precipita¬ 
tion as barium sulphate. For the determination of free 
sulphurous acid, the method of Ripper is quite unreliable, 
except in the case of white wines poor in tannin. The 
method of the author and Hillon (this Journal, 1902, 1847) 
s, however, applicable in all cases.—A. 8. 

Yeast; Biological Analysis of Bottom Fermentation ■ — 

after Drying the Sample. P. Lindner. XXIII., page 1018. 

Yeast; A Therapeutically Active Substance from. ■ ■ . 

E. Roos and O. Ilinsberg. XX., page 1012. 

Wines , Determination of A mmonia in —, and its 
Significance in the Differentiation of “ Mistelles ” .from 
“ Fins de Liqueur." J. Laborde. XXIII., page 1018, 

Fusel Oil in Rectified Spirits / Furfural and certain 
Aromatic Aldehydes as Reagents for ——. A. Koma- 
rowsky. XXIII., page 1017. 

English Patent. 

Fermentiny Operations; Automatic Cooling Apparatus for 
Use in connection with ——. tV. von Uougemont, 
Wurzen, Saxony. Eng. Pat. 11,038, May 14, 1903. 

In the fermeuiing vat is placed a thermometer provided 
with electrical contacts, so that when the mercury rises to 
any desired point, the electrical circuit is completed. The 
current then acts upon an electro-magnet which operates a 
valve in a water pipe, and admits cold water to an 
attemperator coil situated in the vat, until the temperature 
is lowered.—J. F. B. 

United States Patents. 

Wort i Method of Producing ——. V. Lapp, Loipcig. 

Germany. U.S. Pat. 734,899, July 28, 1608. 

See ,Eng. Pat. 21,731 of 1902 ( this Journal, 1908-, <4(k - 

. —J. 7, B. 
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Been Apparatus for converting Wort into C. 

Bpindler, Jersey City, N.J. U.8. Pat. 784,985, July 28, 
1908. 

The apparatus consist* of a closed cylindrical vessel with a 
hemispherical bottom, both the cylindrical portion and the 
bottom portion being anrronnded by jacket* icparated from 
each other. An outlet for carbon dioxide with a lafety 
valve is provided, also a yeast outlet and a yeast scoop 
operated from below. Means are also provided for 
admitting a cooling medium to the jacket surrounding the 
cylindrical portion of the vessel and a heating medium to 
the jacket round the bottom.—J. If. B. 

Alcoholic Liquors ; Art of Purifying -. I/. S. Highton, 

San Francisco, Administratrix of J. Howden, deceased. 
U.S. Pat. 786,098, Aug. 11, 1903. 

Raw or immature spirits are freed from fusel oil by adding 
a small percentage of a fixed polybasic acid, “ brooding ” 
the mixture until the acid has combined with the higher 
alcohol* to produce alkyl acids, adding a base to neutralise 
the alkyl acids, thus rendering them non-volatile, and finally 
distilling off the ethyl alcohol and flavouring esters from the 
fixed fusel oil derivatives.—J. P. B. 


being removed continuously just before the rotation i* 
n pmpl-fd. The spaces below the false bottoms of the 
compartments are funnel-shaped and the discharge pipes are 
provided with valves so that a column of liquid is always 
maintained to create a suction.—J. V. B. 


Wines, Spirits, Ciders, Seers, Vinegars, 4-c.; Substance 

for Clarifying -Boo. Clermont et Quignard, France. 

Fr. Pat. 829,096, Feb. 4, 1903. 

A special form of gelatin is dissolved in twice its weight of 
water, the solution is then treated with 10 per cent, by volume 
of hydrochloric acid and boiled for half an hour. The solu¬ 
tion is then neutralised hot with a solution of sodium car¬ 
bonate and evaporated hy boiling to a volume equal to that 
of the original solution of gelatin. The solution is bottled, 
with the addition of a few drops of ethyl acetate as an 
antiseptic, and is employed for “fining” wines and other 
liquids.—J. F. B. 


Liqueurs ,- Manufacture of Fermented -. J. Schneible. 

Fr. Pat. 328,776, Jan. 24, 1903. 

See Eng. l’at. 1,428 of 1903 j this Journal, 1903, 434. 

—-T. F. B. 


French Patents. 

Beer Wort ; Apparatus for the Continuous Clarification 

of —. Filter u. Brautech, Masch. Fab. vorm. L. A. 

Enzinger, Germany. Fr. Pat. 828,486, Jan. 14, 1903. 
The mash is fed through a pipe into a series of compart¬ 
ments arranged in the form of a circle. These compartments 
are provided with perforated bottoms and the whole system 
is caused to rotate slowly around a central axis. The mash- 
snpply pipe being fixed, each compartment becomes filled 
in turn, the wort runs off and the compartments then 
arrive under a sparging water jet, the exhausted grains 


XVIII—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Nuts used as Food ; Chemical Composition of -. 

J. B. Weems and A. W. Hess. Proc. Iowa Acad. 
Sciences, 10, 108—111. 

The following table shows the chemical composition of 
certain edible nuts grown or sold in the State of Iowa: — 





Waste 

in 

Cracking. 

Edible Portion. 

Name. 

Refuse. 

Edible 

Portion. 

Water. 

Ether 

Extract. 

Crude 

Fibre. 

Proteids. 

Ash. 

Nitrogen- 

free 

Extract. 

fuel 
Value 
por Lb.* 

Native hickory nut. 

Native hickory nut kernels. 

Per Cent. 
C b 

7« 

Per Cent. 
30 

22 

Per Cent. 

•* 

PerCent. PerCent. 
1*20 | 19'88 
S'97 1 04*00 

0'83 13*00 

PerCent. 

0*69 

2*30 

0*51 

2*30 

0*90 

Per Cent. 
6*15 
20*50 
2*11 
9*60 
8*29 

Per Cent. 
0*66 
2*20 
0*60 

Per Cent. 
1*92 
0*40 
4*29 

Calories. 

968 

3.220 

805 

Native walnut kernels. 

57 

43 

•* 

3*80 

2*88 

62*10 

23*24 

0*80 

2*00 

2*10 

0*83 

1,305 

English walnut kernels. 

40 

00 

.. 

.. 

0*70 

3*12 

54*05 

29*52 

2*10 

1*70 

2*93 

19-28 

13-74 

22-90 

6-18 

9*70 

1,082 




5*20 

49’20 

3 50 
1*05 
3*00 



pH tort«. 

05 

35 


1-23 

22'3S 

1 12 





3*50 

63*80 

320 

14*80 

4*00 

9*80 




53 

47 

, , 

1*31 

34-12 

0*99 







2*80 

72-60 

2*10 

1*03 

2*30 

1*05 

2*40 

2*84 




27 

70 

3 

2-31 

34-37 

2 24 

lo 11 



TJnroasted peanut kernels. 

30 

09 

*i 

3'33 

0*02 

49*10 

35*33 

3*20 

2*07 

27-30 

19-18 

10*50 

14*70 

34*48 

2,043 

2,901 

1,762 



,» 

0'90 

51*20 

3-00 

27'80 




., 

23*30 

24*34 

9*96 

SOI 







_ 


_ 

_ 



• Calculated (rom analytical results. 


Milk i Formation of Sulphuretted Hydrogen on Boiling 

-Utz. Milch-Zeit., 1903, 32, 854 s Chem.-Zeit., 

1908, 27, [6?]. Rep* 204. 

The anthor ha* previously detected, by means of lead 
paper, the presence of sulphuretted hydrogen on boiliDg 
milk, and has now confirmed the presence of this com¬ 
pound by a test with the reagent (ammonium molybdate 
and potassium thiocyanate) recommended by Ganassini (see 
this Journal, 1902, 1246).—A. S. 


English Patent. 

Fruit Juices and thelike t Preservation qf -- D. Sand- 

mann and G. rfUfteibaum, Berlin. Eng. Pat. 21,294, 
Sept. 80,1902. 

Six Fr. Pat. 825,811 of 1908} this Journal, 1903^756.^ 


United States Patents. 

Food Products from Whey ; Process for Producing ——• 
A. S. Katnage, Cleveland, Ohio. U.S. Pat. 735,148 
Aug. 4, 1908. 

Whet is concentrated to less than three-tenths of its volume 
alcohol is then added to precipitate the whey proteids 
which are separated and dried. The whey may be rendered 
slightly alkaline before concentrating, and sufficient alcohol 
may be added to precipitate a part of the lactose along with 
the prottids. (See also U.S. Pat. 780,703, 1903: this 
Journal, 1903, 811.)—W. P. S. 

Food Products [ from Whey ] ; Process for Producing 
——. A. S. Katnage, Cleveland, Ohio. U.S. Pat. 
785,149} Aug. 4, 1908. 

The process consists in adding sufficient aloohol to whey, 
or a mixture of whey and milk, to precipitate the proteids 
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but not the lactose, the precipitate being then collected 
and dried. The whey may be rendered slightly alkaline 
and concentrated before adding the alcohol.—W. I 1 . S. 

Coffee Concentrate and Process of Making Same. 8. Kato, 
Assignor to Kato Coffee Co., Chicago. U.S, Pat. 
735,777, Ang. 11, 1903. 

Boasted and pulverised coffee beans are freed from fat, 
the volatile oil is removed by distillation and collected, 
the fibrous portion of the residue is removed by extracting 
the coffee with water, tho extract is evaporated and 
granulated or pulverised, the volatile oil is then mixed 
with the dry extract and the product may be used as such 
or made into tablets. —J. F. B. 

I 

Hemoglobin Preparations; Process of Making -. 

F. Hanssen, Altona-on-the-Elbe. U.S. Pat. 736,250, 
Aug. 11, 1903. 

See Fr. Pat. 323,277 of 1902 j this Journal, 1903, 507. 

—T. F. 11. 

French Patents. 

Milk Rich in Fat; Preparation of Condensed -. 

A. Sauer, Germany. Fr. Pat. 328,600, Jan. 19,1903. 

One thousand litres of milk are evaporated under reduced 
pressure at a temperature below 50° C. until the volume is 
reduced to 200 litres. 45 kilos of butter, previously boiled 
with water and filtered, are then added. The mixture is 
then further concentrated nt the same temperuturo and 
filled into suitable closed receptacles in which it is sterilised 
by placing in boiling water for 19 minutes.—W. P. S. 

Milk Powder; Process of Making -. Casein Company 

of America. Fr. Pat. 328,627, Jan 20, 1903. 

See Eng. Pat. 1306 of 1903 ; this Journal, 1903, 507. 

—T. F. B. 

Viscosimeter for Milk. H. Micault and P. Gailliard. 
Fr. Pat. 328,663, Jan. 21, 1903. XXIII., page 1015. 

Drying, with Absorbents, Solid or Non-solid Materials 
[. Foodstuffs ] ; Process of ——, in Vacuo. Jj. A. Morel. 
Fr. Pat. 329,092, Feb. 4, 1902. I., page 988. 

(B.)—SANITATION. 

Ammonia [in Sewage] ; New Method for the Determination 
of -. A. Bayer. XXIII., page 1016. 

Water free from Ammonia; Preparation of -, for 

Water Analysie. J. B. Weems, C. E. Gray, and E. C. 
Myers. XXIII., page 1016. 

Carbonic Acid in Drinking Water ; Determination of 

-. F. B. Forbes and G. H. Pratt. XXIII., 

page 1017. 

English Patents. 

Sewage and Refuse Liquor containing Organic Matter ; 
Process for Treating [Purifying] -J. J. Cross¬ 

field and K. E. Market, l oth of Warrington. Eng. Pat. 
21,297, Sept. 80. 1902. 

Precipitated calcium carbonate containing from 10 to 
15 per cent, of free calcium hydroxide, is added to the 
sewage or other waste liquor. The calcium carbonate is 
first mixed with a stream of water and then run into the 
sewage contained in suitable mixing and settling tanks. 
The amount of precipitant added is so regulated by the 
fiow of water, that the sewage never becomes alkaline in 
reaction.—W. P. S. 

Water; Method of Purifying — ■ — * [Removal of Sul- 
phatee]. B. Beuert, Cologne, German^. Eng. Pat. 
16,965, Jaly 31, 1902. 

See U.S. Pat. 718,800, 1902; this Journal, 1908,1550. 

tW. p. s. 


set 

United States Patent. 

Water; Apparatus for the Electric Purification of ——. 
S. S. Pridham, Newark, N.J. U.S. Pat. 785,817, 
Aug. 11, 1908. 

A tank or run-way has grooves or channels in the sides, 
electrodes in the tank or run-way have contaot pieces 
extending laterally into these grooves, each contact-piece 
having a metal block placed within an opening in it, with a 
circuit-wire clamped to it and passing through the opening. 
Means are also provided for closing the spaces between the 
contact-plates. An electrode is employed, which is com¬ 
posed of an alloy of 95 per cent, of magnesium and 5 per 
cent, of aluminium.— W. G. M. 

French Patents. 

Water j Process for Purifying and Softening ——, Soc. 

C. and G. l’uliux. Fr. Pat. 327,968, May S2, 1902. 

The water, after being treated with preoipitating agents 
(calcium hydroxide and sodium carbonate) in the requisite 
proportions, is mixed in a tank and thou passes into a 
settling tank provided with superposed conical baffle plates, 
and having at the top a filter from which tho softened* 
water is drawn off. The precipitate is removed from the 
couieal plates by a central tube.—W. P. S. 

Liquids [Witter] ; Process and Apparatus for the [Elec¬ 
trolytic] Purification of -. C. McC. Chapman. Fr.' 

Put. 329,148, Feb. 6, 1903. 

See Eng. Pat. 1335 of 1903 ( this Journal, 1903, 436. 

T. F. B. 

Filter. C. McC. Chapman. Fr. Pat. 329,149, 

Feb. C, 1903. 

See Eng. Pat. 1336 of 1903 j this Journal, 1903, 436. 

—T. F. B. 

(C.)—DISINFECTANTS} 

English Patents. 

Paper [Antiseptic]. M. Jorreto, Madrid. Eng. Pat. 859, 
Jan. 6, 1903. 

See Fr. Pat. 827,752 of 1902 1 this Journal, 1903, 960. 

—T. F. B. 

Paper Pulp; Manufacture of -. H. do M. de Bailor*, 

Tunis. Eng. Pat. 16,568, July 25, 1902. 

See Fr. Pat. 822,921 of 1902 j thi* Journal, 1903, 487. 

—T. F. B. 

XIX—PAPER, PASTEBOARD, Etc. 

English Patents. 

Copying Papers; Manufacture of -. J. Hawke, 

New Barnet. Eng. Pat. 8646. April 16, 1903. 

Salts of sodium are incorporated with the paper during the 
process of manufacture; the presence of 3£ to 4 lb. of 
sodium bicarbonate in 1,000 lb. of copying paper is stated 
to yield good results.—J. F. B. 

Pulp Stock or the like; Procees of Treating -. P. M. 

Justice, London. From the U.S. Fibre Stopper Co., - 
St. Louis, U.S.A. Eng. Pat. 8983, April 21, 1903. 

Paper pulp in a fluid condition is formed into a thin, con¬ 
tinuous wob by means of a cylindrical wire screen. From 
this the web is piled upon a wire gauze travelling hand, 
which conveys the piled pulp between suitable guide bars 
and beneath press rolls, which remove the excess of water 
and deliver the pulp in a suitable shape and consistency for 
treatment in a forming machine for converting it into solid 
articles such as stoppers.—J. F. B. 

Cellulose Esters; Manufacture of -. A. D. Little, 

W. H. Walker and H. S. Mork, all of Boston, Maas, 
Eng. Pat. 20,660, Sept. 22, 1902. 

See U.S. Pat. 709,922 of 1902; this Journal, 1902, 1845. 

—T. F. B. 
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Uwtbd Statxs P-fTKMTS. 

Cork 1 [Calcinated]. II. Helbipg, London. U.8.Fat. 
784,551, July 28, 1908. 

Cork stoppers are impregnated with an alkali or other 
soluble salt of casein, after which they may be treated with 
formaldehyde and dried.—A. G. L. 

Flattie Compounds ,- Process of Producing -. A. Luft, 

Lemberg, Austria-Hungary. U.S. Pat. 735,378, Aug. 4, 
1903. 

Phenol, or one of its homologues, is boiled with formal¬ 
dehyde and sulphuric acid, with or without the addition of 
camphor. The precipitate is treated with alkali, dissolved 
in a mixture of glycerin and formaldehyde, boiled, moulded, 
and dried. The resulting plastic mass is “ for use in the 
arts.”—T. F. B. 

French Patents. 

Paper Making and other Raw Materials ; Milling and 

Mixing Machinery for -. Addition dated Jau. 10, 

1903, to Fr. Pat. 282,990 of 1898. I., page 988. 

Paper Sizing and the Fixation of the Loading Material. 
P. Quillet do la Brouse. Fr. Pat. 828,734, Jan. 23, 
1903. 

Sodium or potassium silicate is added to the pulp during 
the operation of siring, in quantity proportional to the 
amount of mineral loading. The addition of salts with an 
acid reaetiou produces a gelatinous precipitate which binds 
the materials of the paper together.—J. F. B. 

Paper Pulp; Process of Fixing the Loading Material in 

-, by means of Neutral Solutions of Casein. R. S., 

J. H., and F. It. Carmichael, Paris. Fr. Pat. 329,107, 
Feb. 5, 1903. 

Powdered casein is brought into a state of apparent 
■solution by trituration with a solution of a neutral soap. 
The mineral loading material is then incorporated with this 
mixture and the whole is added to the paper pulp in the 
beater. For 100 parts of casein 15 to 20 parts of soap arc 
required, and 6 ports of casein are sufficient for the fixation 
of 100 parts of mineral loading. (Compare also Eng. Pat. 
5,998 of 1902, and Fr. Pat. 325,036; this Journal, 1903, 
211 and 625.)—J. F. B. 

Plastic Substances containing Nitrocellulose 1 Composition 
and Preparation of ——. Cie. Franf aise du Celluloid, 
France. Fr. Pat. 328,658, Jan. 21, 1908, 

A product resembling celluloid, but said to be cheaper, is 
made by including casein in the composition of ordinary 
celluloid. 100 parts of casein aro moistened with a solution 
of 5 parts of urea acetate in 50 parts of denatured alcohol. 
After 48 hours, this is thoroughly incorporated with the 
mixture of nitrocellulose and camphor moistened with 
alcohol. After a further 48 hours the mass is treated in 
the tame way as celluloid paste. It is preferable to subject 
the paste to a treatment with formaldehyde to reader the 
casein insoluble.—T. F. B. 


XI.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Cerium Oxide 1 Purification of -, and Separation from 

Thoritm Oxide. N. A. Orlow. Farmaz. J., 1903, 42, 
877 ; Chem.-Zeit., 27, [65], Rep. 189. 

Tm solution is treated with sodium acetate and ammonium 
oxalate at the ordinary temperature. A portion of cerium 
oxide ie reduced to protoxide in the cold aud separates out, 
and the orange solution also turns quickly turbid, but im¬ 
mediately deposits a white precipitate of dioxide when 
treated with a few drops of sodium sulphite solution. 
The thorium oxide ip separated by the aid of its solubility 
in' ammonium cCtdate solution, but if the operation be 
performed in the cold, the oerium oxide must first be 
Oonyerted into protoxide. This method can be used for 
the systematic separation of the cerite metals, by dissolving 


the calcined oxides in sulphuric acid and treating the cold 
solution with sn excess of ammonium oxalate, Cerium 
oxide and thorium oxide pass into solutioo, leaving the 
oxides of lautbanum, praseodymium, and neodymium, and 
cerium protoxide as a residue. Cerium protoxide oan be 
separated from admixture with lanthanum and didymum 
oxides either by the above or some other means.—C. 8. 

Alcohols 1 Conversion of Aldehydes and Ketones into -, 

by Catalytic Hydrogenation. P. Sabatier and J. B. Sen- 

derens. Comptes rend., 1903, 137, [6], 301—303. 

Bv the direct action of hydrogen gas in presence of reduced 
nickel, the aliphatic aldehydes and ketones are very readily 
converted into the corresponding alcohols; it is advantageous 
to maintain the temperature ot the reaction slightly above 
the boiling point of the alcohol produced. The yield and 
the purity of the product make this method superior to the 
usual method of reduction by sodium amalgam. The 
catalytic action of reduced metals can be utilised in two 
opposite directions; for instance, reduced copper readily 
brings about the decomposition of alcohols into aldehydes 
and hydrogen, whilst nickel at a lower temperature brings 
about the combination of the aldehydes with hydrogen. 

—J. F. B. 

Yeast 1 A Therapeutically Active Substance from ——. 

E. Koos and O. Hinsberg. Munchetier media. VVocben- 

schr, 1903, 50, 1196. Chem.-Zeit., 1903, 27, [67], Rep. 

204. 

The authors find that the therapeutically active constituent 
of yeast is the so-called cerolin, the neutral fat present in 
alcoholic extracts of yeast. (See alsj this Journal, 1903, 
920.)—A. S. 

“ Quinium” [Alcoholic Alhaloidal Eatract of Cinchona ]. 

E. Choay. J. Pharrn. Chim., 1903, 18, [4], 115—151. 

Undeb the name of “ quinium,” llelondre and Labarraqno 
originated a febrifuge which was less costly than quinine 
sulphate. They directed that the cinchona barks employed 
for its preparation should contain quinine and cinehonidine 
in the proportion of two parts of the former to one of the 
latter. Tne powdered bark was treated with half its weight 
of slaked lime, then extracted in a digester with 95 per 
cent, alcohol. The alcohol was distilled from the extraet 
and the residue, dried and powdered, formed ‘‘quinium.” 
Thus obtained it was a fawn-coloured, bitter, aromatic 
powder which contained 33 per cent, of alkaloids. 

An examination of commercial “ quiniums ” at present on 
the market shows that but few approach the original pre¬ 
paration either in character or constituents. Many of 
these are deep brown or black, and of a rcsiaoid appearance. 
The amount of total alkaloids in 10 specimens ranged from 
89-51 to 14-25 per cent., while in 5 of them it exceeded 
70 per cent. This high alkaloidal content, did not, how¬ 
ever, indicate that the preparations were rich in quinine 
and. cinehonidine, since it was due to the admixture cf 
“amorphous alkaloid” obtained as a by-product in the 
manufacture of those alkaloids, os shown by the feeble 
optical activity of solutionB of these “quiniums” in dilute 
sulphuric acid. 

1 n order to obtain a “ quinium ” in which the active 
principles of the bark are extracted in an unaltered 
condition, it is proposed to substitute cold extraction 
with 85 per cent, alcohol for digestion with 95 per 
cent, alcohol as originally prescribed by Delondre and 
Labarraque. The mixture of bark and slaked lime is 
simply macerated with 85 per cent, alcohol, in a closed 
vessel, for from half to one hour; the liquid is then withdrawn 
and used to extract a second portion of bark and lime, fresh 
menstruum being meanwhile employed for the first portion; 
by this method of successive extraction, using several 
separate vessels, the alcohol being passed, in order, from 
the first to the last, a very strong alcoholio extraet is 
obtained for distillation, while the weaker liquors are used 
for fresh charges of bark. The strong alcoholio oxtraet is 
distilled; when nearly all the aloohol has been recovered, 
the greater part of the alkaloids is thrown out of solution. 
The mass iB mixed with the residue from the aqueous portion, 
evaporated to dryness and powdered. 
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The quinium thus prepared has a pale yellow colour, 
and contains about 45 per cent, of total alkaloids.—J. O. R. 

Opium Base*. O. Hesse. J. prakt. Chem., 1908, 68, 
[4], 190—207. 

Papaverine. —Several samples were purified by recrystal¬ 
lisation of the acid oxalate, until it gave a colourless 
solution in concentrated sulphuric acid. Most of these 
samples and the salts prepared from them gave analytical 
results corresponding closely with the formula C. ;(l H 21 NO, 
for papaverine. The anhydrous hydrochloride and hy- 
driodide melt at 210°—21 3° C. and at 19G° C. respec¬ 
tively; the thiocyanate melted at 152° C. The alkaloid 
separated from the thiocyanate after repeated crystallisa¬ 
tions corresponded exactly with the formula C^H^XO,, 
and melted at 146°—147® C. This alkaloid is readily 
soluble iu hot absolute alcohol, sparingly in cold; it is 
more readily soluble iu dilute alcohol, 8G parts of 97 per 
cent, alcohol dissolve 1 part of papaverine at 15° C. Its 
colourless solutions in concentrated sulphuric acid become 
violet when strongly heated. 

Pseudopapaverine. —Some of the samples of “ papa¬ 
verine” purified in the same way contained a slightly 
higher percentage of carbon than the above; these samples 
after repeated crystallisation had the composition 
corresponding to the formula ( ',,11.,,NO,. This new alkaloid, 
pseudopapaverine, appeared to be more soluble in cold 
alcohol than the above. All its salts correspond closely 
with those of papaverine, except for the slightly higher 
percentage of carbon. The only apparent characteristic 
difference was shown by the liydriodide, which cun be 
obtained (from dilute alcohol) in crystals containing 3 mols. 
of water ns well as in the anhydrous form ; the hydrated salt 
could not be obtained from papaverine. 

Protopapaverine.— C, B H„N() 4 , is obtained by heating 
papaverine hydrochloride at its melting poiut until frothing 
ceases, methyl chloride being evolved; pseudopapaverine 
hydrochloride loses vinyl chloride when melted. Protopa¬ 
paverine melts at about 200° C., and is sparingly soluble 
in alcohol; its alcoholic solution gives a deep brownish-red 
coloration with ferric chloride. It behaves towards con¬ 
centrated sulphuric acid like papaverine; with caustic 
potash it yields a crystalline potassium compound. 

Papaveramine.— 0 2 ,IIj 5 N0j, is the constituent of crude 
papaverine which gives the intense violet-blue coloration 
with concentrated sulphuric acid. Its separation involves 
a long series of extractions and recrystallisations of the 
mother liquors after the papaverine or pseudopapaverino 
has been isolated in the form of thiocyanate, l’apavcramine 
melts at 128°—129° C., it is very slightly soluble in water 
but. somewhat iftore soluble in ammonia; it forms a very 
soluble hydrochloride. 

. According to the author’s experience opium yielded a 
“papaverine” of the formula H ;1 N0 4 in the seasons 
round about 1870, since then the composition of the 
“papaverine’’ has returned to the earlier value of 
CjgHjjNO, ; it is quite possible, however, that the 
“pseudo” form may occur in preponderating quantity 
again.—J. F. B. 

Hyoscyamus Muticus as a source of Hyoscyamine. 

F. Ransom and H. J. Henderson. Pharm. J., 1903, 71, 

[3380],' 159. 

The dried drug occurs in three forms: (1) as stalks from 
which most of the leaves have been removed ; (2) in the 
form of a compressed cake consisting mostly of leaves, 
with small portions of leaf stalks and seed capsules; and 
(3) unripe seed capsules containing some seed. The first, 
was found to yield, when dried, 0-498 per cent, of alkaloid, 
the second 0-900 per cent., the third 0-585 per oent. It is 
stated that the crude drug could be readily obtained in 
any of the above forms, although hitherto only the stalk 
form has reached the London drug market.—J. O. B. 

Essential Oils i Refractive Index of ——, E. J. Parry. 

Pharm. J„ 1903, 71, [8880], 158. 

The' following vefues for the refractive index were Obtained 
With : pure otto of Ttisa, 1*48190, V49095, 1-48148, 


mi 

1-46145, and 1-46208; geraniol, 1*47998, and 1'47993 1 
Turkish geranium oil, 1-47609, 1-48055, 1*47958, and 
1*47850 ; citronello), 1 *45718.—A. S. 

K6-Sam (Bructa Sumatrana, lioxb.) Seeds / Chemical 

Examination if -. F. B. Power and V. II. Lae*. 

l’lmrm. J.. 1908, 71, [8380], 183—189. 

Tub authors find that Ko sum seeds contain a small 
quantity of a hydrolytic enzyme, but no alkaloid; they 
contain 1-8 per cent, of tauuia. The combined alooholio 
and petroleum extracts of the seeds yielded tho following 
substances : (1) A small quantity of a mixture of esters, 
probably of one of the butyric acids, and having the odour 
of the cruslu-d seeds; (2) A very small amount of free 
formic acid ; (3) 20 per cent, (on tho weight of the seeds) 
of a fatty oil consisting chiefly of tho glycerides of oleic, 
linolic, stearic, and palmitic acids, together with a saturated 
hydrocarbon, hentriacontanc, in. pt., 67°—68’ 0., 

and a crystalline substance, C^ll^O, ni. pt., 130°—138° C., 

[a] "j 1 , =» — 37-7°, allied to the cholesterol^ and agreeing 
in composition with qnehrachol, cupreol, and oinchol; 
(4) Two hitter principles. The hitter principles are found 
iu the aqueous layer of the residue from the steam- 
distillation of the combined alcoholic and petroleum 
extracts ; the solution also contains a quantity of a reducing 
sugar, and a very small amount of a substance which gives 
a deep green colour with ferric chloride. One of the bitter 
principles (a) is completely extracted by chloroform from 
the aqueous solution and can subsequently be obtained 
from ether, in which it is only sparingly soluble, as I light 
coloured amorphous powder. The other bitter principle 
(/3) could only be obtained as a brown extract. The 
authors could obtain no evidence of the presence of quassin 
as staled by Heckel and SehlagdenhaufTen, nor of the 
glucosidal bitter principle, named “ kosamine ” by Bertrand. 

—A. S. 

[Test for Moisture in Ether] Solubility of Picric Acid in 
Ether. 3. Bougault. XXIII., page 1019. 

Chloral Hydrate ; Iodomelric Determination of —— . 

K. Rupp. XXIII, page 1019, 

Morphine in Opium ,- Determination of -, by Dietcrich's 

Method, ami that of the British Pharmacopoeia. H, K. 
Matthews. XXII1, page 1019. 

Strychnine; Quantitative Separation of ——, from 
Quinine. E. F. Harrison und 1). Clair. X&III., 
page 1019. 

Ipecacuanha ; Determination and Separation of the 
Alkaloids of -. A. G. C. Paterson. XXIII, page 1020, 

Cortex Cinchona i Valuation of -. E. Beuttncr. 

XXIII, page 1020. 

Distillation ami Rectification of Alcohols and the like, and 
Apparatus therefor. K. Guillaume, Paris. Eng. Pat. 
10,929, May 13, 1903. Under Intermit. Oonv., Juno? 
1902. . ' 

See Fr. I’at. 321,871 of 1902 ; this Journal, 1903, 313. 

—T>. F. B- 

Unitkd States Patents. 

Carbon Tetrachloride j Process of Making —. 

C. Combes, Paris. U.S. Pat. 735,948, Aug. II, 1908. 

Seb Eng. Pat. 25,688 of 1901 ; this Journal, 1902, 1469. 

—t. f. B. ; 

Cetyl Guaiacyl and Process of Making Same. M. W. 
Beylik, Burbank, Assignor to J. M. Sherman, Fremont; 
Ohio. U.H. Pat. 736,061, Aug. 11, 1903. 

Sodium guaiacyl, formed by adding guaiacol to sodinm. 
ethylate, is mixed with fused spermaceti, and the mixture 
heated for three hours at about 88° C.; glycerin is now 
added to separate the cetyl-guaiacyl, which has the com¬ 
position Cjjll^Oj, It is a divalent, monobasic alcohol,' 
Mghter than water, soluble in alcohol, ether, chloroform,' 
Ac., insoluble in water; melting point about 15° C. 

•' —T, 3P. B; ■’ 
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Fbehob Patents. 

Carbon Tetrachloride, ite Preparation and Application). 
Madame Paraf-Javal. Ft. Pat. 327,969, May 38, 1908. 

Cxbboe tetrachloride, when prepared from carbon bisul¬ 
phide or other sulphur compound, contains impurities which 
are, for many purposes, undesirable. A preliminary 
analysis is made of these Impurities (usually sulphur 
compounds), followed by tentative experiments as to the 
best reagent for removing them. The carbon tetrachloride 
is heated with the chosen reagent (e.rj., chromates, per¬ 
manganates, &c.), preferably in alkaline solution, and, when 
the desired result is obtained, distilled. 

Carbon tetrachloride, purified in the foregoing manner, is 
said to be suitable for all uses to which that prepared from 
chloroform may be applicable.—T. F. B. 

C-C-Dialkglbarbituric Acidi; Process for Producing -. 

E. Merck. Fr. Pat. 328,492, Jan. 14, 1903. 

Sffll Eng. Pat. 1945 of 1903 ; this Journal, 1903, 81S. 

—T. F. B. 

C-C-Dialhylbarbituric Acids ,• Process for Manufacturing 
-. E. Merck. Fr. Pat. 328,493, Jan. 14, 1903. 

See Eng. Pat. 1664 of 1903 ; this Journal, 1903, 923. 

—T. F. B. 

C-C-Dialkylbarbituric Acids? Process for Manufacturing 

-. E. Merck. First addition, dated Jan. 14. 1903, 

to Fr. Pat. 828,493, Jan. 14, 1903. 

See Eng. Pat. 2054 of 1903; this Journal, 1903, 923. 

—T. F. B. 

Dialhglacetic Acids; Process for Producing the Ureidcs 
of -. E. Merck. Fr. Pat. 828,494, Jan. 14, 1903. 

See Eng. Pat. 1944 of 1903 ; this Journal, 1903, 880. 

—T. F. B. 

Cream of Tartar; Manufacture of -. U. Roux, 

France. Fr. Pat 828,713. Jan. 22, 1903. 

The crude material is placed in a closed digester pro¬ 
vided with a rotary stirrer i the digester is then charged 
with hot mother liquor, which is boiled by means of jets 
of direct steam, introduced iu suoh a way as to circulate 
the material in a direction opposite to the rotation of the 
stirrer. A decolorising agent such as bone black may 
be added if necessary. When the solution is saturated it 
is passed under steam pressure through a filtering vessel 
where all impurities are removed. The filtered solution is 
finally discharged into a crystallising vat provided with 
suitable cooling arrangements, the cooling liquor consisting 
of cold mother liquor from a previous crystallisation, 
which is thus warmed up and returned to the digester. 

—J. F. B. 

Cream of Tartar ,• Apparatus and Process catted “ Ex¬ 
celsior," for the Extraction of - ,from Crape Marcs. 

J, J. B. Rord and G. B. Cereseto, Italy. Fr. Pat. 828,844, 
Jan. 27, 1903. 

Tse apparatus consists of a copper boiler heated by a 
steam coil, a perforated bucket for holding the marcs, and 
a reflux condenser. The boiler is charged with water, 
the steam from whieh ascenda through the bucket and 
wets the mares; the excess of steam ascends further 
to the reflux condenser, and the condensed water on its 
return passes through a coil where it is reheated by steam 
to 90°—100° C. and is thence distributed over tho sub- 
stanoe in the bucket. The extraction is continued until 
the water in the boiler is saturated.—J. F. B.| 

Vegetable Tar and Formaldehyde ; Preparation of a 

Condensation Product from -. K. A. Lingner, 

Germany. Fr. Pat. 329,971, Jan. 31, 1903. 

Vegetable tar is condensed with 40 per cent, formalde¬ 
hyde solution by the aid of hydrochloric or sulphuric acid. 
The resulting solid mass is dissolved in alkali and tepre- 
oipltated by dilute«aeids several times, when it is washed, 
dried, and postered. The product possesses all the 
medicinal properries of the original tar, bat has the advantage 
of being practically odourless.—T. F. B. 


XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photography / The Beginnings of ——. A Chapter in the 
History of the Development of Photography mth the 
Salt) of Silver. J. Waterhouse. The Photographic 
Jour., 1903,43, [6], 159—178. 

—A. S. 

Chemical Brightness of Burning Magnesium, Aluminium, 

and Phosphorus; Photometric Examination of the -. 

J. M. Eder. Sitzungsber. Akad. Wise. Wien, H2, [2a], 
249—260. Chem. Centr., 1903, 2, [8], 177. 

The author uses the term chemical brightness to signify 
the degree of action of light upon a sensitised plate 
(especially silver bromide-gelatin). Tho magnesium light 
is not directly suitable as a standard for exact photographic 
purposes, as the effect of a given quantity of magnesium is 
dependent upon the method of igniting, the nature of the 
metal (ribbon or powder), the surrounding gaseous medium, 
and the admixture of substances capable of evolving 
oxygen. In an atmosphere of oxygen, the action of burning 
magnesium on silver bromide is three times greater than in 
air; small pieces of magnesium ribbon have a relatively 
smaller effect than larger pieces. Aluminium leaf burnt 
rapidly in oxygen with strong emission of light. Phos¬ 
phorus light is only photographically active to a small 
degree compared with magnesium light and aluminium 
light.—A. S. 

Acetone as Substitute for Alkalis in Photographic De¬ 
velopers i Use of -. A. L. LumitTe and A. Seyewetx. 

Monit. Seient., 1903, 17, [740], 568. 

This paper is a reply to the further arguments advanced 
by Fiichengriin against the authors’ theory of the formation 
of an acetone-bisulphite compound in photographic deve¬ 
lopers containing acetone, sodium bisulphite and, e.g., 
quinol (hydroquinone). (See this Journal, 1896, 920, aud 
1903, 510.) 

One of the arguments used by the authors in favour of 
this theory was based on the fact that, if two solutions, 
each containing the same weights < f quinol and acetone, 
but one containing sodium sulphite, he extracted with ether, 
the one containing sulphite yields less quinol than the 
other : whence the deduction that alkali, liberated by the 
action of acetone on sodium sulphite, had combined with a 
portion of the quinol, thus preventing its solution in ether. 

Eiohengrun considers this result of no particular import¬ 
ance, inasmuch as acetone and quinol combine to form a 
compound soluble in ether. To this the authors reply that 
they do not see how, in such a case, the presence of sulphite 
could influence the amount of quinol extracted by ether. 

Eichengrttn also finds that a normal quinol-acetone- 
sulpbite developer, whieh develops in three minntes, will, 
after extraction with ether, have only a feeble developing 
power: on the other hand, a developer containing sulphite 
and just enough alkali to convert the quinol into its sodium 
salt, has a powerful reducing power. The authors And this 
latter developer only a little more powerful than the former 
extracted with ether, and much more feeble than the 
" normal ” solution. They consider that this appears merely 
to show that the quantity of quinol used (0-43 grm.) is a 
little greater than that which actually combines with the 
sodium hydroxide (O' 158 grm.) before development. 

From the fact that a solution containing only quinol 
and acetone will give bat a faint image after 24 hours, 
Eichengrttn concludes that acetone retards the reducing 
action of quinol. The authors point out that an aqueous 
solution of quinol gives an identical result, which shows 
that acetone is only effective in presence of sulphite. If the 
acetone-bisulphite compound be added to the developer 
composed of quinol and acetone, reduction is accelerated 
(from 24 hrs. to 2 hrs.); without free acetone, development 
is slower; this is explained by the fact that the addition 
of acetone tends to decrease the acid character of the 
acetone-bisulphite compound, and thus acts as a feeble 
alkali This was confirmed by the fast that a solution 
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containing only sodium sulphite and quinol bM the tune 
developing power ae that containing quinol, acetone and 
the acetoue-bianlphite compound; while the addition of I 
sodium bisulphite decreases the reduoing power of the 
eolation.—T. F. B. 

English Patents. 

Photographic Plate*, Films, and the like; Process for 

Developing -, in Open Daylight. 3. N. Ludwig, 

Mainz, Germany. Eng. Pat. 18,071, July 19, 1902. 

Ski addition of June 31,1902, to Fr. Pat. 318,193 of 1902; 
this Journal, 1903, 441 ; also Eng. Pat. 3023 of 1902; this 
Journal, 1902, 639.—T. F. B. 


Paper, Card, fra.; Process for making —», with Partially 
Sensitised Surface. Errtee-Karton-Pabrik SchSaeukor 
& Co. Ft. Pat. 829,090, Feb. 4, 1903. 

See Eng. Pat. 3697 r of 1903; this Journal, 1908,579. 

—X. F. B. 

XXII.—EXPLOSIVES. MATCHES, Etc. 

Gunpowder, fr-c.; Determination of Sulphur in . , by 

means of Hydrogen Peroxide. 1. Petersen. XXIII., 
page 1017. 

FnaNCit Patents. 


Dyeing Photographic Plates. G. Selle, Brnndenburg-on- 
the-Havel. Eng. Pat. 12,513, June 2. 1903. 

Photographic plates are dyed with dyestuffs insoluble 
in water by allowing an acid, or alkaline solution of the 
dyestuff to penetrate the film, and then precipitating the 
dyestuff, in the film, by means of an alkaline or acid 
bath.—T. F. B. 

Pictures [ Catatype ] ; Reproducing -, with the Aid of 

Catalysis. O. Gros and W. Ostwald, Leipzig. Eng. 
Pat. 18,920, June 22,1903. 

In preparing “ catatype ” pictures by means of hydrogen 
peroxide, and subsequent development with an ammoniacal 
solution of a manganese salt (see Eng. Pat. 22,841 of 1901 ; 
this Journal, 1903, 380), it is found that the precipitate of 
manganese hydroxide affects the purity of the print. To 
remedy this, some substance is added to the solution to 
prevent the precipitation, eg., ammonium chloride. The 
solution may be composed of one part of a 25 per cent, 
solution of manganese sulphate, three parts of a saturated 
solution of ammonium chloride aud one part of a saturated 
(aqueous) solution of ammonia. 

The picture obtained by using this solution may be toned 
by means of pjrogallol, gallic acid, &c.—T. F. B. 

United States Patent. 

Photographic Colour-filters; Process of Making—. 
A. Bauermeister, Assignor to C. W. G. Aarland, both of 
Leipsic. U.S. Pat. 734,454, July 21, 1903. 

A solution of gelatin in glycerin, mixed with the 
necessary colouring matter and some substance to prevent 
fermentation, is poured into a shallow glass trough, which is 
subsequently covered with a glass plate, and the whole 
cooled under pressure.—T. F. B. 

French Patents. 

Cellulose; Process for Preparing A/etc Derivatives of 
[/or Photographic Emulsions ] — —. Soc. Anon. Prod. 
F. Bsyer & Co., France. First Addition, dated Jan. 30, 
1908, to Fr. Pat. 317.007, Dec. 18, 1901. 

The principal patent described the preparation of acetyl 
derivatives of cellulose, insoluble in alouhol. It is now 
found that the reaction there described (this Journal, 1902, 
870), takes place in two stages, the first being the formation 
of an acetyl derivative soluble in alcohol, and the second 
the further action of acetic anhydride on this latter to form 
the insoluble derivative. 

The soluble derivative is prepared by aatiog on 2 kilos, 
of cellulose with a mixture of 8 kilos, of acetic anhydride, 
8 kilos, of glacial acetic acid, and 400 grins, of concentrated 
sulphuric aoid at 20°—25° C. The whole beoomes syrupy 
after about 10 hours. When the precipitate obtained by 
adding water to a sample of the mixture is soluble in hot 
alcohol, and only shows a very small quantity of unconverted 
cellulose, excess of water is added to the mixture and the 
precipitate filtered. 

It is completely soluble in hot alcohol, the solution 
coagulating on oooling. The solution is thus suitable for 
photographic emulsions, &o. 

Instead of using glacial aoetlo acid, a portion of the 
sulphuric acid may be replaced by other acids, such as 
phosphorio acid, or phenol- or naphtbplsnlphcoio aeids. 

—t v B. 


Explosives and Cartridges; Process for Rendering • —‘ 
Impermeable. F. Tiiumsl. Fr. Pat. 328,767, Jan. 24, 
1903. 

See Eng. Pat. 2592 of 19J3; this Journal, 1903, 572. 

—T. F. B. 

Explosives ; Method of Manufacture of — —. Soe. West- 
talisch Anhaltiache-Sprengstoff-A.-G. Fr. Pst. 329,031, 
Feb. 3, 1903. 

The physical state of such easily oxidisable metals as are 
used in certain classes of explosives is said to exert an 
influence on the force of the explosive, and claim is made 
for the use of such metals in the form of so-called ** laine 
mdtaliiquo ” (metal wool), instead of a state of the usual 
mechanioal division.—G. W. Mel). 

Matches, which Strike on any Surface; Process of 

making Non-Poisonous -. Fabrik Ghem. Zlimlwaaren 

Patschkau, J. lluch. Fr. Pat. 329,166, Feb. 7, 1903. 

See Eng. Pat. 4009 of 1903 ; this Journal, 1903, 822. 

—T. F. B. 

XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

French Patent. 

Viscosimeter for Milk. H. Mieault and P. Gaillard, 
France. Fr. Pat. 328,663, Jan, 21, 1905. 

The apparatus coexists of a reservoir of known volume 
having at the top a tube for allowing air to enter, aud at 
the bottom a tube closed by a stop-cock. The visoosity of 
the milk under examination is compared with that of pure 
milk at the same temperature.—\V. P. S. 

INORGANIC—QUANTITA TIVE. 

Sodium Oxalate; Use in Volumetric Analysis of ——. 
8. P. L. Sorensen. Zeits. anal. Cham., 1903, 42. [6 & 7], 
333—359. 

The results of further experiments on the use of sodium 
oxalate in the standardisation of aoids are given (see 
this Journal, 1900, 1041). If the oxalate be carefully 
prepared and dried at 230° C., very accurate results can 
be obtained. The ignition of the oxalate must be 
performed over a spirit flame, and any carbon which forms 
must be completely burnt away. The best method of pre¬ 
paring pure sodium oxalate is to dissolve sodium carbonate 
fa sufficient water to prevent the oxalate, when formed, 
crystallising out, then to add somewhat less than the 
equivalent amount of oxalic aoid, concentrate the solution 
to one-fourth its volume, and allow to cool. The crystals 
are collected on a filter and washed with cold water. Alter 
drying in the water-oven, and in order to decompose any 
sodium bicarbonate whioh may have been formed, the salt 
is dissolved in the least possible quantity of hot water, the 
solution again concentrated to one fourth aud allowed to 
crystallise. The sodium oxalate thus obtained, is finally 
dissolved iu hot water, and precipitated by adding aloo’uol 
little by little. The precipitate is washed with aleohol, 
and dried, first in the water-oven and then at S30 1 ' C. Ttw 
•alt is not hygroscopic, bnt should be re-dried at 100 s C. 
to remove surface moisture,—W. P. 8. . t ; 
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Oaten Nett> Quantitative Method far Determining Dtut in 

-. L. Martins. 8tabl n. Eiaen. 1908, 23, 738 ; Chem.- 

Zeit., 1908, 27, [66], Rep. 190. 

Composition of Duet in Blast-Furnace Gates.—- The dust 
from the mixing chamber of a power-gas engine at the 
Kladno Ironworks contained silica, 24 *56; alumina, 21*31 ; 
iron, 4*40; zinc, 2*19; manganese, 0*40; lime, 29*04; 
magnesia, 8 • H8 ; phosphorus pentoxide, 4*49; sulphur, 
0*73; chlorine, 0*73 per cent; residue soluble in water, 
4 per cent.; loss on calcination 11*61 per cent. 

Apparatus for Collecting the Dust. —Cotton wool is too 
hygroscopic and does not furnish a homogeneous filter, so 
the author employs a disc of filter paper, held between the 
rim of a metallic funnel and a metal cover fitted with a 
gas-effluent pipe. The funnel is provided with a gas feed 
pipe, and a small collector for the separation of any drops 
carried over by the gas ; and a measuring apparatus and 
aspirator are also provided. The impure gas ascends 
through the apparatus, the dust settling as a uniform layer 
on the filter disc. The simplest method of determination 
is by incinerating the filter and nttuched dust in a platinum 
basin.—C. S. 

Persulphates ,* Study of -, from the. Analytical Stand¬ 

point. D. Vitali. Holl.Chim. Farm., 42, 273—286, 321— 
326. Chera. Centr. 1902, 2, [5], 312. 


is then poured off, and the deposit shaken with water, again 
separated by centrifugal force, dissolved in standard alkali, 
and titrated with standard acid. The deviation from the 
theoretical results is less than 0*001 per cent.—C. A. M. 

Thallium-, Electrolytic Determination of -, as Oxide, 

by Anodic Precipitation. M. E. Heiberg. Zeits. auorg. 
Chem., 35, 847—374. Chem. Centr., 1903, 2, [3], 217. 
Fitoit sulphuric acid solution containing a few c.c. of 
acetone, thallium can be separated at the anode in the 
form of an adherent deposit of tho oxide, which can be 
readily dried and weighed. From 0*2 to 1 grm. of thallium 
sulphate is dissolved in 80—100 e.c. of water in a platinum 
crucible with a mutt (dull) surface, and 2—6 c.e. of normal 
sulphuric acid, and 5—10 c.e. of acetone added. The 
crucible serves as anode, and a platinum plate as cathode, 
and electrolysis is effected with acurrentof 1*7—2*3 volts. 
A strong evolution of gas at the anode must be avoided. 
The current strength should he between 0*02 + 0*05, and 
the temperature 50°—55° C. The electrolysis is complete 
when 0*5 c.c. of the liquid gives no opalescence with 
3—5 e.c. of a 5 per cent, solution of potassium iodide. The 
deposit is then washed with water, alcohol, and ether, and 
dried for 20 minutes at 160' 1 —16!)° C. In drying the 
thallium oxide, constant weight can only be attained if the 
combustion gases (sulphur dioxide, carbon dioxide) be 
excluded from the drying oven.—A. S. 


Stkvchnink forms a crystalline pcrgulphnto— 

( C., 1 H ; ,0 2 N 2 ) J H,S/) a + H ft, 

which occurs in microscopic needles, very slightly 
soluble in water (100 c.c. of water dissolve at 17° O. 
about 0*0 4 grm. of the anhydrous salt), soluble in con¬ 
centrated nitric and hydrochloric acids, slightly soluble in 
dilute sulphuric acid. Of the organic solvents it is dissolved 
most readily by chloroform. This salt can be formed at a 
dilution of 1 in 100,000 ; on heating in presence of water, 
it decomposes into strychnine sulphate, sulphuric acid and 
oxygen ; it can be used for the quantitative determination 
of persulphates. 

Good results may be obtained by treating a solution of 
the persulphate witli excess of strychnine nitrate, allowing 
to stand for 24 hours, filtering off the precipitate on to a 
small tared filter, washing with the smallest possible 
quantity of water and drying at 100° C. to coustaut weight. 

1 mol. of the anhydrous stry chnine salt — 

(C 21 II m O j K;) j H 2 S. 1 0 8 , 

corresponds to 2 mols. of the persulphate. Still more 
accurate results are obtained if a correction he made for 
the slight solubility of the strychnine persulphate in water. 

-Y\. b. 

Silver in Commercial Potassium Cyanide. K. Friedrich. 

Zeits. ungew. Chem., 1903, 16, [32], 776. 

In a number of metallurgical experinnnts it appeared that 
the potassium cyanide used, yielded distinct amounts of 
silver. Amongst others, a sample of cyanide sold under 
the mark “ kalium cyanatum puriss. pro analysi ” was ex¬ 
amined, Of this, ll’gtms were melted under a cover of 
proof lead ip a muffle, the hulk of the lead removed from 
the resulting regulus, and the residue cupelled. A distinct 
silver button was obtained, which, after making allowance 
for the amount of silver in the proof lead and the loss 
in refining, amounted to 12 grms. per ton. Tho silver 
contept may have been derived from silver vessels used in 
the manufacture. — W. C. II. 

Phosphorus in Steel; Rapid Determination of - 

G. Aucby. J. Amer. Chem. Soc., 1903, 25, [7], 772—773. 
Onb grm. .of the steel is dissolved in 50 c.c. of nitric acid 
(gp or 1 * 185), and the solution heated to the boiling point, 
mixed with a little solid potassium permanganate, and 
again boiled. It is next decolorised by means of sugar or 
ferrous tulphate, cooled, treated with 10 c.c. of strong 
ammonia solution, and 50 c.c. of molybdate solution, and 
shaken in an Erknmoyer flask as usual. The resulting 
yellow precipitate is transferred, together with the liquid, 
to a 7-in. test tube, and, after standing for 80 minutes, is 
whirled in a centrifugal machine. The supernatant liquid 


Ammonia [in Sewage, Tannery Effluents, ,vc.] ; New 

Method fur the Determination of -. A. Bayer. 

Chem.-Zeit., 1903, 27, [66], 809—810. 

In sewage and organic liquids containing the decomposition 
products of albuminoids, any method for the estimation of 
ammonia, which depends upon distillation in presence of a 
base, gives results which are considerably higher than the 
truth, because ammonia is produced during the distillation 
by the action of the base {e.g. magnesia) upon the organic 
nitrogenous compounds. In o*dcr to avoid this erre r, the 
author has devised a method by which the ammonia 
actually existing as such in organic liquids is separated by 
precipitation in the form of ammonium magnesium phos¬ 
phate. To 20(1 c.c. of the liquid to bu analysed are added 
1—2 c.e. of fuming hydrochloric acid, two drops of 
pheiiolphthalein and a quantity of a solution of magnesium 
chloride (101 grms. per litre), corresponding to about 
10 times the theoretical amount; 12—15 grms. of powdered 
crystallised disodium phosphate are then added, and the 
beaker is placed in a mechanical stirring apparatus. 
Whilst stirring, and after the phospate is dissolved, normal 
caustic soda solution, free from carbonate, is added drop 
by drop until a pink colour persists. The gelatinous pre¬ 
cipitate first formed changes after stirring for 15 minutes 
into a crystalline form, aud the pink colour disappears; 
this is again restored by the addition of a few more drops 
of caustic solution, and the stirring is continued for nnother 
15 minutes. If excess of alkali be added, the ammonium 
precipitate is decomposed, and tho process must he repeated 
after re-acidification. Precipitation is complete after stirring 
for 30—40 minutes, and the precipitate is transferred 
I without delay to a filter, being washed out of the beaker by 
| means of the same filtrate *, no water should be used for 
washing. 

The filter and precipitate are finally placed in a distillation 
flask, and the ammonia is distilled off after the addition of 
2—3 grms. of magnesia, aud a sufficient quantity of water, 
i It is important that the precipitate be filtered off immedi¬ 
ately after precipitation is complete, since the quantity of 
ammonia is liable to increase rapidly ander the action of 
| bacteria. In the case of liquids, such as tannery effluents, 
which contain nitrogenous matters in suspension, the 
solution to be analysed should first he clarified by shaking 
vigorously with a little magnesia, and then filtering. 

—J. F. B. 

Water Free from Ammonias Preparation of -, for 

Water Analysis. J. B. Weems, C. E. Gray, and 

E. C. Myers. Ptoo. Iowa Acad. Science*, 10, 112—113. 
Sodium peroxide is added to distilled water in the propor¬ 
tion of 1 dram to each litre of water. The water is then 
healed for 89 minutes or longer, when it will he free from 
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ammonia. The time of boiling and the amount of sodium 
peroxide to be added depend on the quantity of ammonia 
which may be present in the water. Water may also be 
prepared free from ammonia and nitrogen as nitrates and 
nitrites, by treating it as above and distilling from a copper 
retort, the first portion of the distillate being rejected. 

W. r. S. 

Carbonic Acid in Drinking Water; Determination of -. 

F. 11. Forbes and G. 11. Pratt. J. Amer. t hem. Soc., 
1903,25, [7], 742—756. 

In Pettenkofer’s method, considerable errors may be 
introduced by slight errors in the titration with N It) acid 
of so small a quantity of water; the authors have therefore 
in their experiments treated about 400 e.c. of the water 
with the reagents and titrated several portions of 100 c.e. 
of the clear liquid with N/50 sulphuric acid, the usual 
precautions being observed. 

For the separation of free from lialf-bouud carbonic acid, 
the water was allowed to fall drop by drop into a tube 
about 2"5 feet long and J inch in diumoter, which was 
filled with gravel, and through which a current of air was 
aspirated. This removed the free acid, and the half-bound 
carbonic acid was then determined as before. 

In Seyler’s method (Analyst, 22, 312) the free carbonic 
acid was Erst titrated, with phenolphthalein as indicator, and 
the half-bound carbonic acid calculated from the fixed acid, 
which was determined by Hehner’s method, methyl orange 
being used as indicator. 

The Seyler method tends to give higher figures than 
Pettenkofer’s method, but these are nearer to the true 
values, as shown by the results of the boiling method and 
by experiments ou standard solutions. In seven out of 2U 
cases, however, in which complete results by the three 
methods did not differ by more than 0-2 of a part, 
removing the free carbonic acid by aspiration in the modified 
Pettenkofer’s method is shown to be sufficiently accurate. 
In Seyler’s method of titration, with phenolphthalein as 
indicator, the end poiut is sometimes difficult to determine, 
but magnesium salts do not cause disturbance as in Petten¬ 
kofer’s method. The determination of the half-bound acid 
by calculation from the amount of fixed carbonic acid by 
Ilehner’s method is satisfactory, and the results, though 
showing a tendency to be too low, are higher than those 
obtained by Pettenkofer’s method. 

Preference is given to Seyler’s method on account of its 
rapidity.—C. A. M. 

Sulphur in Gunpowder, fcc.; Determination of—, by 

Means of Hydrogen Peroxide. ,). Petersen, /.cits. anal. 

Chem., 1903 , 42, [G and 7], 406—117. 

The method is based upon the fact that sulphides and 
thiosulphates when in alkaline solution are quantitatively 
converted into sulphates by hydrogen peroxide, and also 
that sulphur, when boiled with sodium hydroxide solution, 
dissolves to form sulphide and thiosulphate. In the case of 
gunpowder, about 0-75 grin, of the powdered sample is 
boiled with 40 e.c. of 2 per cent- sodium hydroxide solution 
for 20 minutes. After cooling slightly, about 50 c.e. of 
pure hydrogen peroxide (3 per cent, solution) are added, 
and the mixture again boiled for 5 minutes. Hydrochloric 
acid is then added in excess, the solution is boiled for a 
moment, filtered and the sulphate determined in the filtrate 
as usual. Provided that the residue on the filter is well 
washed, the author finds that it retains no trace of sulphate. 
The method is applicable to a variety of organic sulphur 
compounds, including potassium thiocyanate, thiophene, 
mustard oils, etc. Finely-divided sulphur is also dissolved 
by a hot solution of sodium sulphite. From O’5 to O’8 
grm. of gunpowder is boiled with about 4 grins, of crystall¬ 
ised sodium sulphite and a little water for 15 minutes. 
Strontium nitrate is then added in excess to precipitate ihe 
unaltered sulphite, the solution is diluted to 100 c.c. and 
filtered. The preoipitate is washed with 300 c.c. of cold 
water, and the thiosulphate iu the combined washings and 
filtrate, titrated with N/10 iodine solution. A correction 
of 0*8 c.c. of the latter solution is made to allow for 
the amount of strontium sulphite which goes into solution. 

—W. P. S. 


ORGANIC—QUA LIT A Tl VB. 

Sesami Oil Reaction with Stannous Chloride. P. Soltsien. 

Pbarm.-Zeit., 1903, 48, 524. Chem.-Zeit., 27, [65], 

Eep,, 191. 

Tits; delicacy of the reaction is impaired when the oil and 
reagent remain emulsified too long subsequent to agitation. 
This can be obviated by dissolving the oil or fat in about 
twice its own volume of benzene, adding tho stannous 
chloride solution ( j- vol. of the fat), slinking tho whole up 
well, and immersing tho glass in water at about 10 per cent. 

—C. S. 

Pusct Oil in Rectified Spirits; Furfural and certain 

Aromatic Aldehydes as Reagents for - -. A. 

Komarowsky. Chmn.-Zeit., 1903, 27, [66], 807—808. 

IUi: author inis studied and improved Saglier’s teBt for tlia 
presence of isoamyl alcohol in rectified spirits by the colora¬ 
tion produced by concentrated sulphuric acid iu presence of 
furfural. The improved procedure proposed by tho author 
is as follows10 c.e. of spirits are mixed with 1 c.c. of 
furfaral solution (2 : 1,000 of alcohol) and 15 c.c. of con¬ 
centrated sulphuric acid; after thorough shaking the 
mixture is allowed to remain without external heating until 
cold. The presence of isoaniyl alcohol is then indicated by 
a rose-red coloration, more or less intense according to the 
quantity of that ale dud present Spirit free from fusel 
oil appears grey, but the rose colour is perceptible in the 
presence of 0-001 percent, of isoamyl alcohol. The pre¬ 
liminary elimination of acetaldehyde is not essential, but if 
the proportion of acetaldehyde reach 0-001 per cent., the 
colorations obtained arc not pure ; this objection is overcome 
by previously diluting the spirits to 50° Tralles. 

Instead of furfural, salicylic aldehyde may be employed 
as follows : 10 c.c. of the spirit uro mixed in the same 
manner as above with 25—30 drops of a 1 per cent, solution 
of salicylic aldehyde in alcohol, and 20 c.e. of sulphuric 
acid. The colorations with small traces of fusel oil are 
yellow by transmitted and red by reflected light, but when 
the proportion of isoamyl alcohol reaches 0-01 percent., 
the yellow tint is not perceptible. Henzaldeliyde and 
p-hydroxyhenzaldehyde, when applied in a similar manner, 
also give red colorations in presence of isoamyl alcohol. As 
yet the above tests havo merely received a qualitative 
application, hut since tho colours are constant in tint, they 
tuny form tho basis of a quantitative method.—J. F. B. 

ORGA NIC—QUA N TIT A TIVE. 

Pyridine in Aqueous Solution ; Determination of ——. 

M. Francois. Comptes rend., 1903, 137, [■*>j, 324—326. 

The various combinations of pyridine with gold chloride 
aro all resolved into the ordinary aurichloride 
C 6 H 5 NI1C1. AiiCIj when heated in presence of hydrochlorio 
acid and gold chloride. This compound is practically 
insoluble in ether and cun be employed for the determina¬ 
tion of pyridine. A quantity of a solution of pyridine, in 
water or dilute hydrochloric acid, corresponding to not less 
than 0-1 grin, of the base, is measured into a beaker,20—80 
drops of hydrochloric acid arc added, and then an excess 
of a solution of pure gold chloride. A precipitate is formed 
and the solution should havo a strong yellow colour. Tho 
contents of the beaker aro evaporated to dryness on the 
water bath. When all odour of hydrochloric acid has been 
expelled, the beaker is placed in the desiccator. The deposit 
is then washed rapidly with pure ether free from aldehyde, 
the liquors being passed through a filter, to which the 
precipitate is ultimately transferred and washed with ether 
until the filtrate is colourless. If any of the aurichloride 
adhere to the sides of the beaker, it is dissolved in boiling 
water, collected in a tared porcelain capsule, and evaporated 
to dryness. The filter and precipitate are then placed in 
the capsule and cautiously incinerated ; the ash is weighed 
as metallic gold. Iu order to obtain the pyridine in a 
condition suitable for analysis, it is generally sufficient to 
distil it from an alkaline liquid with a current of ateam, the 
point of tho condenser dipping below the surface of some 
dilate hydrochloric acid. In the case of compounds con¬ 
i' 
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tninin^ mercuric iodide and pyridine, a solution of potas¬ 
sium iodide and caustic potash should be added before 
distillation.—J. F. B. 

Halogens; New Process for the Determination of ——, in 
Organic Compounds. II. Buubigny and li. Chavanne. 
Bull. Bnc. Chiro., 1903, 29, [15], 807. 

Into a conical flask of Bohemian plans and of 150—200 c.c. 
capacity, 40 c.c. of sulphuric acid (sp. gr. 1*84), and a 
small excess of silver nitrate, i.e., 1—l - 5 grm., according 
to the quantity of substance taken, are introduced and 
dissolved by warming. 4—8 grins, of potassium bichromate 
in powder are then added, and dissolved by shaking and 
heating. Cool, pour gently into a hard glass vessel con¬ 
taining the organic, matter, and mix thoroughly. If the 
action does not take place in the cold, as seen by the evolu¬ 
tion of carbon dioxide, the liquid must be heated. Finally 
heat to 150"—180° (J. and shake thoroughly, liemove 
vessel from heat and shake for 4—5 minutes. Cool, add 
14(1—150 c.c. of water, reduce by a concentrated solution 
ot sulphurous acid, and separate out the haloid-silver 
compound in the usual way.—It. G. (i. 

Fehling’s Solution; Note on the Volumetric Use of ■-- 

[Determination of Sugar\. K. F. Harrison. Brit, 
['harm. Conference, Bristol, July 1903. Fliarm. J., 
1908, 71, [3380], 170. 

Tim author has not found any of the described methods for 
observing the end point of titrations with Fehling’s 
solution quite satisfactory. Good results can, however, ho 
obtained by a method suggested by A. A. Kelly, bused 
upon the action of cupric salts in liberating iodine from 
iedidee. The indicator is prepared by boiling 0'05 grm. 
of starch with a few c.c. of water, adding 10 guns, of 
potassium iodide, and diluting to 100 c.c.; the solution 
should he prepared as required. About 0-5 or 1 c.c. is 
taken, acidified with about 5 or 10 drops of acetic acid, 
and a drop or more of the liquid which is being titrated 
added. So long as unreduced (cupric) coppir is present, a 
more or less inn rise colour is product d, varying from red 
to blue. Tie indicator gives a distinct adoration with one 
drop of a 1 in 20,COO solution of copper sulphate.—A. 8. 

Yeast; Biological Analysis of Bottom-Fermentation — , 
ajter Drying the Sample. 1’. Lindner. Woch. f. Brau., 
1903, 20, [83], 369—870, 

Tuts determination of the extent of wild yeast infection of 
brewery yeast is frequently very difficult. The chief test 
for wild yeasts is based on .their comparative readiness to 
form spores, but this property is by no means universally 
marked. Moreover no method in which sub-cultivation of 
the sample is necessary can give any idea of the extent of 
the infection. The method pioposed by the author depends 
on the fact that when yeast is dried at low temperatures, 
the culture yeast is killed almost to the last cell, whilst the 
wild yeasts survive the process, being accustomed to it in 
the natural state. The sample to be tested is therefore 
allowed to dry on a sterile support, it is then stirred up 
with sterile water and mounted on a cover glass in the 
form of an “ adhesion culture ” in not too thin a layer. 
The culture is allowed to remain for one or two days at a 
temperature of about 25° C., and examined under the 
microscope. It will then he found that the colonies which 
have developed are almost entirely those of the wild yeasts, 
only one or two colonies of culture yeast being visible. 
The colonics which have survived grow at the expense of 
the peptonised products of the dead cells, the lBtter, which 
are easily recognisable, being pushed to the edges of the 
field.—J. F. B. 

Wines; Determination of Ammonia in - , and its Signi¬ 

ficance in the Differentiation of" Mistetles ”from “ Vins 
de Liqueur." J.Laborde, Comptes rend., 1903,137, 
[5], 334—336. 

Thk aulhor discusses the conclusions arrived at by Gautier 
and Halphen t?his Journal, 1903, 814) as regards the 
disappearance of ammonia from grape musts in the first 
stageB of fermentation, and the existence of volatile cyclic 
bases in fermented liquids. The author employed the 


method of Miintz for the distillation of the ammonia, and 
he has compared this method with that employed by Gautier 
and Halphen of distillation with magnesia. The two 
methods were found to be practically equivalent. 

The author finds, however, that the quantity of ammonia 
remaining in partially fermented musts, originally rich in 
ammonia, may frequently exceed that present in other 
musts in the unfermented state. Further, except in very 
rare cases, the estimation of the ammonia by titration gave 
results identical with the gravimetric estimation with 
platinum chioridc, both in unfermented musts and in 
fermented and diseased liquors. In the wines which the 
author has studied, there was no evidence of the presence of 
volatile organic bases. 

The author concludes that “ vins de liqueur,” even when 
produced by perfectly pure fermentations, frequently' 
contain ammoniacal nitrogen far in excess of the limit of 
10 mgrms. per litre prescribed by Gautier and Halphen. 
Many Suuterne wines, essentially “ vins de liqueur,” were 
found to contain from 16 to 25 mgrms. of ammoniacal 
nitrogen.—J. F. It. 

Acetic Acid and Vinegar; Detection and Determination of 

Mineral Acid in -. 1’. Schidrowitz. Analyst, 1903, 

28, 233. 

Tuk author finds that if a sufficient quantity of ethyl 
alcohol be added to a solution of acetic acid, it entirely 
prevents the reaction of the latter with methyl orange 
indicator; end also that if alcohol be introduced into a 
solution of acetic acid which is coloured pink or pinkish- 
brown with methyl orange, the colour reverts to yellow. 
Moreover he finds that the amount of a mineial acid iu a 
weak organic acid can be titrated by means of methyl 
orange as indicator, provided the dyestuff be used iu the 
shape of papers. Colourless vinegars, for instance, can be 
examined for mineral acid by titridion with deeinoimal 
alkali in presence of methyl orange, if a volume of alcohol 
equal to that of the liquid tuken be mixed therewith, and if 
another 1 c.c. of alcohol be added for every 3 c.c. of alkali 
run in. Ordinary coloured vinegars are not amenable to 
the process, for the only available decolorising agent is 
animal charcoal, and this obstinately retains a considerable 
proportion ot the inorganic acid. Nevcrtbless, these can 
he examined in a similar manner with the aid of methyl 
orange papers. Controlling tests curried out in the first case 
upon plain water without spirit, in the second upon genuine 
vinegar, should always be made. In the course of the 
discussion following the paper, Allen remarked that it was 
curious that with acetic acid it should be possible to 
titrate a relatively weak acid by a strong indicator with 
the assistance of ethyl alcohol ; whereas with boric acid 
no trustworthy result could he obtained without the use 
of glycerin, which rendered the acid sensitive to phenol- 
phthalein, though not to methyl orange.—F. IT. L. 

Waters; New Method of Determining the Organic 

Matter in ——, especiallg in those containing Chlorides 

and Bromides. C. Le Normand. Bull. Soc. Chitn., 

1903 , 29, [15], 810. 

In estimating, by permanganate, the organic matters in 
waters containing an appreciable quantity of halogens— e.y., 
sea-water, &c.—the results are too high, owing to the 
liberation of chlorine, &c. To avoid this the following 
process is suggested : — 

Add 10 c.c. of a solution of potassium permanganate 
(O'395 grm. per litre, equal to 1 mgrm. of available oxygen 
per 10 c.c.), and 10 c.c. of a saturated solution of sodium 
bicarbonate tolOOe.c. of the water. Boil gently for 10 
minutes, cool, and make up the volume to 100 c.c. with 
distilled water. Allow to settle thoroughly and decant off 
into one of the glasses of a Duboseq colorimeter. Into the 
other glass put a solution containing lo c.c. of th# above 
permanganate solution in 100 c.c. of water, and by altering 
the depth of the liquids, match the two tints. Then if .r = 
the potassium permanganate remaining in the water under 
examination after boiling, p — ihe potassium permanganate 
in comparison test, II, =■ depth of water in the tube, and 

H «■ depth of comparison test liquid; x — P. pp, 
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x«0'00395y’ ; therefore permanganate used = O'00395 — 

0*00395. y i i.e., 0'0039j(-L” H ), and H ‘j~ H — mgrms. 

of oxygen used per 100 c.c. of water. 

The process is said to be equally applicable to soft 
waters. With sea-water the manganese peroxide pre¬ 
cipitated is carried down by the magnesium carbonate 
separated on boiling, but soft waters remain turbid for 
some hours. To overcome this difficulty, 1 c.c. of a 
saturated solution of magnesium sulphate is added before 
boiling.—R. G. G. 

[Tett for Moisture in Ether ] Solubility of Picric Arid 
in Ether. J. Bougault. J. Pharm. Chim., 1903, 18, [3J, 
116. 

Thk statements found in the books as to the comparatively 
high solubility of picric acid in ether are only true provided 
the solvent coutsin water. A sample having a sp. gr. 0*721, 
prepared bv washing ordinary ether with water and drying 
it over calcium chloride, dissolved 10-8 grms. of picric acid 
per litre at 13° C. ; a second sample having a density of 
0 -725, and containing about 0 8 per cent, of water (lieg- 
nault and Adrian’s tables), dissolved 36'8 grms.; and a 
third sample containing 1 per cent, of water (sp. gr. 0*720) 
dissolved 10 grms. per litre at 13 C. According to the 
author a saturated solution of picric acid in anhydrous 
ether is sensibly devoid of colour; this peculiarity, how¬ 
ever, is not due to the small amount of substance in 
solution, for on adding a trace of water the usual deep 
yellow colour develops. It is possible to utilise this fact 
as a basis of a test for the presence of moisture in ether; 
or, in fact, by colorimetric methods (provided the density 
does not exceed O'725) to estimate approximately the 
amount of water present. At a specific gravity of O'725 
the intensity of the coloration appears to reach a maximum. 

—F. IT. L. 

Formic Acid and its Salts; Gasometric Valuation 

-. M. Wegner. Zeits. anal. Chem., 1903, 42 

[6 and 7], 427—431. 

Formic acid is decomposed by concentrated sulphuric acid 
into water and carbon monoxide. The amount of formic 
acid iu sodium formate may be determined by the 
following method based upon this reaction :—2 c.c. of a 
10 per cent, solution of the salt to be examined are placed 
in the flask I., shown in the illustration. The tube of the 



tap-funnel is previously filled with water up to the tap, 
whilst the bulb of the fuunel contains about 30 c.c. of 
concentrated sulphuric acid. The flask II. acts as a drying 
flask, 40 c.c. of concentrated sulphuric acid being placed 
in it. This second flask is connected to a nitrometer. 
After removing all air from the apparatus by means of a 
current of carbon dioxide, the acid in the second flask being 
at the same time heated to 180° C., the acid in the funnel 
is allowed to run on to the formate solution in I. At the 
end of the reaction, this flask is also warmed to 180° C., 
and carbon dioxide further passed through the apparatus to 
carry all carbon monoxide into the nitrometer. The formio 
acid is not completely decomposed in the first flask, and 
any moUtorc collecting in the tube between the flasks must 


lie driven over by the aid of a small flame. Traces of 
formic acid which escape with the moisture from the first 
flask are thus decomposed in the second. The percentage 
of sodium formate is found from the volume of carbon 
monoxide by the formula— 

, _ v (0 - W) x 0'1251 s 68 
■’ “ 760 (1 + at) x a X -.’a ’ 

j in which t> — the volume of carbon monoxide found i $ «» 
barometric reading in millimetres ; W vapour pressure 
of the potassium hydroxide solution in millimetres at t° C.; 
a =* pressure coefficient of the gas ; / — temperature of 
thegns in degrees centigrade ; O'001251 grm. — the weight 
of 1 e.e. of carbon monoxide at N.T.P.; s *■ grms. of 
substance taken ; 6H - ■ molecular weight of sodium formate ; 
and 28 - molecular weight of carbon monoxide. 

Acetic acid and volatile inorganic acids do not interfere 
with the method, but oxalic acid, if present, must be 
removed previously by precipitation. If tartaric, citric, 
malic, or other similar acids be present, they must be 
separated from the formic acid by distillation. Should the 
sodium formate contain sodium nitrite, the nitrous acid 
may be destroyed by adding ammonium chloride and 
boiling the solution under a long reflux condenser for 
1 hour, afterwards washing the condenser tube with a little 
water.—W. I\ S. 

Chloral Hydrate ; /odometric Determination of - -. 

E. Rupp. Arcliiv tier l’hnrm., 241 , [5], 326—328. 
Twenty-five c.c. of dccinormal iodine solution are run into 
a stoppered flask i 2*5 e.e. of normal potassinin hydroxide 
solution are added, followed by 10 c.c. of a 1 per cent, 
solution of tho chloral hydrate to he examined. The 
mixture is allowed to stand for 5 to 10 minutes, then 
diluted with about 50 c.c. of water, when 5 c.c. of hydro¬ 
chloric acid (sp. gr. 1 • 125) are added, and tho uncombined 
iodine titrated hack with dccinormal thioBulphatc solution. 
According to the equation— 

CCl.,.COH.HjO 4 21 =* 2HI + CO, + CIICI, 
each c.c. of decinormal iodine solution used is equivalent 
to O'003275 grin, of chloral hydrate.—J. O. B. 

Strychnine ; Quantitative Separation of —, from 
Quinine. E. F. Harrison and D. Gair. Brit. Pharm. 
Conference, Bristol, July 1903. Pharm. J., 1903, 71 , 
[3380], 165. 

The authors recommend the following method, based upon 
the different solubility of the tartrates in solution of 
ltoelieile salt. An amount of nlkaloid containing 0-05— 
O' 1 grin, of strychnine is dissolved in 60 c.c. of water 
slightly acidulated with sulphuric acid, and ammonia added 
so long as the precipitate formed, redissolves. 15 grms. 
of powdered sodium potassium tartrate arc then added 
gradually, with stirring, followed by ammonia till the liquid 
is only just acid to litmus. The mixture is heated on the 
water-bath for about 15 minutes, allowed to stand for about 
two hours till quite cold, and the quinine tartrate filtered off, 
with the aid of the pump and washed with a solution of 
15 grms. of sodium potassium tartrate in 45 c.c. of water, 
made just acid with sulphuric acid. The filtrate and wash¬ 
ings are mixed, made strongly alkaline with ammonia and 
extracted three or four times with chloroform. The chloro¬ 
form solution is washed with 10 c.c, of water containing a 
little ammonia, then e vaporated to 4 or 5 o n., 10 c.c. of 
alcohol added, and the solution evaporated to dryness. 
The residue is washed three times with 1 c.c. of ether, and 
the pure strychnine left behind is dried and weighed. If 
the amount of total alkaloid taken contain much more than 
0-1 grin, of strychnine, the amount of water used for 
dissolving and the weight of Rochelle salt added are 
increased. Results are quoted showing the accuracy of the 
method. —A. S. 

Morphine in Opium ; Determination of -, by Diete- 

rich’s Method and that of the British Pharmacopaia, 
H. E. Matthews. Brit. Pharm. Conference, Bristol. 
Pharm. J., 1903, 71 , 149. 

Comparing the two methods, that of Dieterich has the 
advantage of requiring less opium and of being much more 

D 2 
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expeditious. It is not quite so exact as the official process, 
the morphine obtained by it being leBS pure and slightly 
less in quantity. For buyers of opium, the method of 
Dinterich should be useful on account of the rapidity with 
which an assay of morphine can be made, the results obtained 
being sufficiently accurate for commercial purposes. The 
details of Dicterich's process are as follows : — 

Triturate G grots, of opium in tine powder with G grms. 
of water, dilute, wash out into a weighed flask, and make 
up to 54 grins, with water. I.ct the whole digest for 
15 minutes, shaking frequently, and then filter through a 
folded filter, 10 cnt. in diameter. Take 42 grms. of the 
filtrate, mix with 2 grms. of dilute ammonia (1 I per cent, 
of NII :t ) by rotation, not shaking, and filter through a 
folded filter 10 cm. in diameter. Mix 36 grms. of the filtrate 
in an accurately-weighed flask with 10 grms. of ethyl acetate 
by rotation, add 4 grms. of dilute ammonia, close the flask, 
and shake well for 10 minutes. 

In order to separate the resulting emulsion, add imme¬ 
diately 10 grms. of ethyl acetate, and carefully pour off the 
ethereal layer as completely as possible. Again add 
10 grms. of ethyl acetate and repeat the decantation. Four 
the remaining liquid in the flask (leaving behind the 
crystals adhering to the flask) through a filter 8 cm. in 
diameter, and wash out the flask and filter twice with 5 e.c. 
of water saturated with ethyl acetate. When the flask has 
well drained and the filter is dry (dry at 100° remove 
the crystals on the Filter to the flask by means of a camel’s- 
hair brush. Set the flask to dry immediately, and dry till 
the weight is constant. 

The process is easily carried out, and is very expeditious, 
the whole of the operations up to the point or drying the 
morphine crystals occupying about an hour.—.1. <). 11. 

Ipecacuanha i Determination anil Sr partition of the Alka¬ 
loid,s of -. A. G. C, l’atersou. Fharm. ,T., 1003, 

71, [3359], 102. 


Keller’s method. The author proposes the following 
I process Seven grms of the powdered cinchona bark are 
! treated with 55 grms. of chloroform, 5 grms. of a 10 per 
j cent, solution of caustic soda added, and the mixture 
shaken vigorously during three hours. 85 grms. of ether 
are then added, and, aft-r well shaking, 3 grms, of powdered 
gum tragacanth aud so much water (10—20 grms.) that by 
vigorous agitation the powdered bark collects in lumps. 
The ether-chloroform solution is decanted off, and shaken 
with 2 grms of water, a drop of a 10 per cent, solution of 
caustic soda, and 3 grms. of powdered gum tragacanth. 
100 grms. of the clear liquid are filtered through a plug of 
cotton-wo >1 into a separating funnel, 15 e.c. of N/10 
hydrochloric acid and 5 c.e. of water added, the mixture 
shaken vigorously for some minutes, the acid liquid filtered 
through a small wet filter, the ether-chloroform solution 
washed three times with 10 c.c. of water each time, and 
the washings passed through the same filter, which is 
finally rinsed with water. The combined filtrate and 
washings are titrated with N/10 caustic soda with tuerna- 
toxyliu as indicator.—A. S. 

Indigo Analysis: Mohlau and Zimmermann's Method. 

K. Granumougin. Zeits. f. Farben- und Textil-Chem. 

1903, [14], 275—27G. 

The author criticises Mohlau and Zimmermauu’s method 
(this Journal, 1903, 9(17),as being too complicated and slow 
l'or technical application, using too small a sample to give 
useful results, and also as sometimes giving low results, the 
red indigo isomcrides, for which a correction is made, being 
sometimes absent in synthetic products. The author points 
out that for technical purposes, by far the most satisfactory 
valuation of the indigo is obtained by dyeings against a 
standard. If it is desired to supplement these, the perman¬ 
ganate method is recommended, as it is quickly and easily 
carried out aud gives results which are concordant with the 
dyeing tests.—K. F. 


The following is given as a simple aud rapid method for 
the determination of emetine and cephacline, the minute 
quantity of psychotrine present (0-07 per cent, as an 
average) being ignored : — 

12 grins, of powdered ipecacuanha root are mixed with 
10 c.c. of ammonia solution (or 10 c.c. of sodium carbonate 
solution,! in 3), anil 120 grms. (or c.e.) of a menstruum 
composed of chloroform, 1 part; amyl alcohol, 1 part; 
ether, 3 parts. 

Agitate in a stoppered bottle during one hour, then add 
water (10 to 15 e.c.) to aggregate the powder. Next 
separate 100 grins, (or c.c.) of the ethereal liquid, anil 
evaporate to one-half if ammonia has been used. Extract 
the alkaloids wi»h (1) 15 e.c. (or excess) of N/10 hydro¬ 
chloric acid; (2) water, 5 c.c.; (3) 5 c.e.; (4) 5 e.c. 
Add excess of normal potash solutiou (about 2 c.c.), aud 
wash four times with ether 15 c.c., 10 c.c., 10 e.c., 5 c.c. 
reserving both aqueous and ethereal layers. Mix the 
ethereal solutions and wash three times with N/20 potash 
solution, 10 e.c., 5 c.e., 5 e.c. Then mix the N/20 potash 
solutions, and wash once with ether, 10 c.c. Next mix all 
the ethereat solutions, evaporate, weigh the residue or titrate 
as emetine (1 c.c. of N/10 acid «• 0-0248 grin, emetine). 
Finally mix the aqueous solutions, acidify with hydrochloric 
acid, make alkaline with ammonia, and extract the alkaloid 
with heavy ether-chloroform (1 to 6), 20 c.c., 10 c.e., 
10 c c„ 5 e.c., or till all the alkaloid is extracted. Evaporate 
and weigh, or titrate the residue as cephaeline (factor, 
0-0234). 

The titrations can be satisfactorily conducted by Bird's 
method, using methyl orange as indicator.—J. O. H. 

Cortex Cinchona ; Valuation of -. E. Beuttner. 

Schweiz.Wocbschr. Fharm., 41, 2t>5—271. Chem. Centr., 

1903, 2, [3], 215. 

According to the author, the method of the D.A.B. IV. 
for the determination of the alkaloids in cinchona bark, 
though usefgl -when the proportion of alkaloids is below 
5-5 per cent., is quite useless when the nroportion is 
greater, as during the three hours' maceration, alkaloids 
crystallise out, and consequently low results are obtained. 
The same is the case, although to a lesser degree, with 
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lladium Bromide; The Oxidising Action of the Bags from 

-, us shown tig the Decomposition of Iodoform. 

W. 11. Hardy and Miss E. G. Willcock. Froc. Boy. Soc., 
1903, 72, [480], 200—204. 

Tiie liberation of iodine from solutions of iodoform is 
found to require oxygen and some form of radiant 
energy. 

The authors find that a solutiou of iodoform in chloroform 
is turned deep purple by resting the containing vessel on a 
sheet of mica covering radium bromide. The radium rays 
necessary for tbo oxidation were identified by measuring 
the effect of various screens on the time required to 
produce a standard tint in 1 c.c. of a standard solution of 
iodoform in chloroform. When the a rays were screened 
by aluminium, mien, Ac., no difference was noticed in the 
time. When lead plates were included, thus slopping the 
0 rays as well, the action was much diminished, but not 
stopped. This shows that the B and y rays are chemically 
active. Rdutgeu rays (said to be identical with y radium 
rays) showed a strong action on iodoform.—T. F. 11. 

Water; Evaporation of -, in a Current of Air. 

E. F. Fermau. Froc. Boy. Soc, 1903, 72, [-478], 

The author’s experiments were undertaken in order to 
ascertain with what accuracy the vapour pressure of water 
could be calculated from the amount of water vapour 
carried off by a current of air passed through the water, 
the temperature being maintained constant. The results 
obtained, which are set forth in a table, show that when 
air is aspirated through water, it becomes saturated with 
aqueous vapour with great rapidity; and in the saturated 
air so obtained, the pressure of the aqueous vapour is the 
same as the vapour pressure of water when no other gas 
is present. The density of the aqueous vapour in the 
mixture is normal. The results also indicate that the 
density of saturated aqueous vapour (without admixture) is 
only very slightly (if at all) above normal at temperatures 
up to 90” C.—A. S. 
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Chemical Reaction « at Extremely High Temperatures 

C. Zenghelis. Zeit*. f. Elektroehem., 1903, 9, L 34 J» 

698. 

A temi-kbatl-hb of about 4,000 C. wo* obtained by 
pouring aluminium powder into highly-betted Hessian 
crucibles, and passing a rapid current of oxygen over the 
aluminium, which burnt violently, l’art ot the alumina 
formed, melted ami evaporated. Stout platinum toil 
which was thrown into the crucible, melted and volatilised. 
Magnesia ard chalk likewise melted and evaporated, 
although they partly combined with the alumina to iorm 
aluminates. A large part of the oxygen was transformed 
into ozone. At this temperature, aluminium combines 
directly with nitrogen ami carbon, and burns readily in 
water vapour, carbon monoxide, carbon dioxide, nitrous 
oxide, and nitric oxide.—L. I'- O. 

Gold; Precipitation of Crystalline. - ,hy Foi maldchyde. 

X. Aveikicif. Zeits. anorg. t hem., 35, — 3:3.». 

Client. Ceuir., 1903, 2, !•'*], 188. 

Tub author states that none of the reducing agents 
hitherto used separates gold in the crystalline condition, 
nor, contrary to the statement of Rose, does oxalic acid. 
Crystalline gold is, however, separated by formaldehyde, 
Martially in the cold, and completely from strong acid 
solution in the warm. The end of the reaction is indicated 
bv the solution becoming colourless; its limit ot sensitive 
ness being 0*0U5 grin, of gold per litre. The. method is 
applicable ill presence of ferric and ferrous salts, copper, 
antimony, mercury, zinc, lead, luangauese, tin, arsenic, and 
metals of the first'and second groups, provided the solution 
he strongly acid. Metallic platinum is separated in a similar 
manner to gold, but the precipitation is much less rapid. 
The reaction is not quite so sensitive in the case ot gold 
bromide solutions. The gold crystals precipitated, are com¬ 
binations of cubes and octahfdra, rhombic dodecaliedra, Xc., 
0 f o-o—o-:t min. size and 19*431 sp. gr. — A.S. 


Arsenic in Birds' Eyys ; Presence oj -. l». lleitrartd. 

Hull. Son.' Chilli , 1903, 29, C 15 J- 79u * 

Thk author maintains in opposition to the views of 
A. Gautier (Comptes lend., 19(iii, 989). that arsenic as well 
as carbon, sulphur,and phosphorus, is distributed throughout 
all the tissues, and not localised, lie has found it ill the 
shill, the shell-skin, the white mid yolk of various eggs, 
and gives quantities.—-K. G. G. 

.Arsenic in the Animal Ort/imism t Kxisti'ncr of "* 
A. Gautier. Comptes icmi.,1903, 137, l- r ».}■ 301. 

Thk author’s determinations of the quantities of arsenic 
noruinllv existing in animal organs have been submitted to 
rigid critical control. All the reagents used, and especially 
the siilphurctict! hydrogen, were purified to the highest 
possible extent, and a large number of determinations 
of the quantity of arsenic introduced by these tangents, 
and of the quantity lost in the course of the determina¬ 
tions, showed that the gain and loss practically couutei- 
bulunecd each other. It is conclusively proved that 
arsenic exists normallx in the skin and ils appendages, the 
brain, the thyroid and thruuts glands of terrestrial animals, 
whilst if the oilier 01 gall', museles, and blood contain any 
arsenic, the* quantity is so small as to he outside the limits 
of delicacy ot the tint. Such determinations constitute a 
far more definite proof of the iion-iieeideiital presence of 
arsenic in living tissues than determinations eatried out on 
marine animals whieh live in a medium which is essentia.ly 
arsenical.—,1. h ■ 11. 

Arseme in Seii Ifu/rr, ,Vr.; (.acre i lions to A ote on — 
A.Gautiir. Goniptcs rend., 1903,137, [t>]> >!rf ,179. 

A\ error has crept into this paper (this Journal, 19(13,9(14), 
through confusion ot milligrammes with thousandths ot a 
milligramme. The tables of results should be as follows : 

Water of Atlantic Ocean (Azores). 


Bismuth and Pottis-him ; AW Double Oxalate, of -. 

F. IS. Allan and .1. S. l)e Tory. ,1. Amer. Chcm. Sue., 

1903, 25, [ 7 J, 798-739. 

On boiling bismuth oxalate with a 20 per e. nt. solution 
of potassium oxalate, and cooling the filtered liquid, small 
white, crystals were deposited, the composition of which 
corresponded with the toriLula lli-ft A h)a-lv.4 A ),.9_,ll a O. 
The same salt was also obtained when 31 and 23 per cent, 
solutions of potassium oxalate w ere used, the amount of 
the C 2 (J 4 group in the crystals being approximately 34;30 
per cent. \) fun, however, bismuth oxalate was boiled 
with a saturated solution oi potassium oxalate, the deposit 
at 50" 0. contained 36- l per cent, of the group l’j0 4 , whilst 
at the ordinary temperature the deposit contained 51*9 per 
cent. In the authors’ opinion these deposits were mixtures 
of the new double salt and potassium oxalate, f . A. M. 

Bismuth and Ammonium; New Double Oxalate of - 

K. 11. Allen and T. A. Thillips. J. Amer. Clieto. Soe., 
1903, 25, [7], 729—730. 

A 4 per cent, solution of ammonium oxalate boiled under 
a reflux condenser for 30 minutes, yielded, oil cooling 
the filtered liquid, email white crystals, which, when dried 
under pressure between filter paper, hael a composition 
cotresponding with the formula— 

»i.(Cs0 4 ) 1 .(NH 4 l,C>0 4 .8lI 2 0. 

This salt dissolved readily in liydrochhnie acid, and was 
slightly soluble in solutions ot ammonium oxalate. By* 
using a solution of ammonium oxalate salura'ed al 25° Cl¬ 
in the preparation of the salt, the deposit obtained at50’C. 
was the same as befote, but by cooling the solution to the 
ordinary temptrature, a mixture of crystals was obtained. 
These were identi8ed as the new double salt and ammonium 
oxalate, and in the author’s opinion the salt prepared by 
Roue hay and Lmsson (Annabn, 105 , 245) was a similar 
mixture.— C. A. M. 
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8vo volume containing preface, table of contents, table 
of atomic weights, and 82ft pages of subject-matter, with i 
284 engravings, followed by the alphabetical index. The j 
general plan of the work may be traced in the following j 
abstract of contents : — Inorganic CnttMisTav: I. Non- 
metals. II. Metals. Organic Chemistry : III. Hydro¬ 
carbons. IV. Alcohols. V. Aldehydes. VI. Acids. 
VII. Ketones. VIII. Ethers. IX. Halogen Derivatives. 

X. Ethereal Salts. XI. Organo - mineral Compounds. 
XII. Ammonia Derivatives. XIII. Cyanogen Compounds. 
XIV. Phenols. XV. Quinones. XVI. Carbohydrates. 
XVII. Glucosides. XVIII. Albuminoid Compounds. 
XIX. HeteronuclealCompounds. XX. Physical Properties 
of Organic Compounds. Arn.iKU Oroanio Chemistry : 
XXI. ' Distillation of Coal. XXII. Dyeing and Calico 
Printing. XXIII. Tanning. XXIV. Oils and Fats. 
XXV. Soap and Candles. XXVI. Starch. Malting. 
XXVII. brewing; Wines and Spirits. XXVIII. Bread. 
XXIX. Tea. Cotfee. Cocoa. XXX. Animal Chemistry. 
XXXI. Chemistry of Vegetation. XXXII. Nutrition of 
Animals. XXXIII. Changes after Death. 

Acetylene. The Principles of its Generation and Use. 

A Practical Handbook on the Production, Purification, 
and Subsequent Treatment of Acetylene for the Develop¬ 
ment of Light, Heat, and Power, by F. H. Leeds and 
W. J. A. IIuttekeield, M.A. Chas. Griffin and Co., Ltd., 
Exeter Street, Strand, London. l‘J03. Price 5s. nett. 

8vo volume containing prefatory note and 259 pages of 
subject-matter, with 11 illustrations and the alphabetical ■ 
index. The plan of the work is as follows I. Cost 1 
and Advantages of Acetylene Lighting. II. Physics and 
Chemistry of the Reaction between Carbide and 4\ ater. 
III. General Principles of Acetylene Generation. IV. Selec¬ 
tion of an Acetylene Generator. V. Treatment of Acetylene 
after Generation. VI. Chemical and Physical Properties 
of Acetylene. VII. Mains and Service Pipes—Subsidiary 
Apparatus. VIII. Combustion of Acetylene in Luminous 
Burners—Their Disposition. IX. Incandescent burners, 
Heating Apparatus, and Motors. Carburetted Acetylene. 
X. Compressed and Dissolved Acetylene. Mixtures 
with other Gases, Ac. XI. Portable Acetylene Lamps. 
XII. Valuation and Analysis of Carbide. 

Introduction to the Rarer Elements, by Philip 
E. Browning, Ph.I)., Assistant Professor of Chemistry, 
Yale University. First Edition. John Wiley and Sous, 
New York. 1903. Price 6s. Gil. nett. Chapman and 
Hall, Ltd., Loudon. 

8vo volume containing preface, list of journals cited, 
indexes to the literature of certain elements, 155 pages of 
subject matter, and the alphabetical index. 

Animal and Vegetable Fixed Oils, Fats, Butters, 
and Waxes. Their Preparation and Properties, and the 
Manufacture therefrom of Candles, Soaps, and other 
Products. By C. R. Alder Weight, D.Sc.,B.Sc., F.R.S. 
Second Edition. Edited and partly re-written by C. 
Ainsworth Mitchell, B A., Oxon. 

8vo volume containing prefaces respectively to the second 
and first editions of this work, table of contents, list of 
illustrations, 154 in number, and 785 pages of subject- 
matter, followed by the alphabetical index. The following 
are the leading subjects treated of:—1. General Composi¬ 
tion and Nature of Oils, Butters, Fats, Waxes and Allied 
Substances. II. Physical Properties of Oils, Fats, Waxes, 
&c. III. Chemical Properties of Oils, Fats, Butters, and 
Waxes. IV. Processes used for Extractiug, Rendering, 
Refining, and Bleaching Oils, Fats, Ac. V. Classification 
and Uses of Fixed Oils, Fats, Waxes, &c.; Adulterations. 
VI. The Candle Industry. VII. The Soap and Glycerine 
Industry. 
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Craor Reports 

I.—GENERAL. 

Scientific Instruments : U..S. Customs Decisions. 
July 27, 1903. 

The Board of General Appraisers held that galvanometers 
and pyrometers, imported for institutions of learning, ami 
not for sale, were free of duty under paragraph 638 of the 
present Tariff Act. The same conclusion was reached in 
another ease on the same day covering fusible metal castings 
in the form of spoons (intended to melt in hot water to 
show the fusibility of alloys), thermostats and cryoseopic 
thermometers. On July 31st the Board held that con¬ 
densers and Bunsen burners imported as above stated were 
free of duty, but sustained the assessment of duty on blow- 
Dines, stirring-rods of glass, funnels, spoons, and forceps. 

— It. W. M. 

IV.—COLOURING MATTERS, Etc. 

Indioo j Trade in-, at Port Said. 

Foreign Office Annual Series, No. 3051. 

The market price for indigo has fallen since last year. 
The quantity imported in 1902 was 718,176 kilos., valued at 
158.346/.E., as against 740,732 kilos., valued at 224.329/.E., 
in 1901, a decrease in value of 65,9831. E. 

Since the competition of German indigo, Madras indigo 
has, since the year 1901, fallen to 30 and 35 per cent, in its 
value. The Suez Customs have accordingly reduced its tariff 
for the year June 20, 1902-1903, for Madras indigo, and 
it is valued at from 280 milliems (5.v. 9 it.) to 180 milliems 
(3 s. 8d.) the kilo. The customs tariff for Bengal indigo has 
also been greatly reduced, from 480 milliems (10s. Id.) to 
280 milliems (5». 10 lil.) the kilo. 

Sulphide Dyestuffs; The Classification of -, 

in the Italian Customs Tariff. 

T. Diehl. Chem. Ind., 1903, 26 , [15], 377. 

The author draws attention to and criticises the classifica¬ 
tion of sulphide dyestuffs, in the Itulian customs tariff, in 
class 80, as “ Colours in flakes, powder, or other form,” 
instead of in class 78, as “Colours derived from coal tar or 
other bituminous substance.” The result is that sulphide 
dyestuffs have to pay doty ut the rate of 10 fr. per 100 
kilos, whereas other coal-tar dyestuffs are duty free. The 
reason for this classification was that the first sulphide 
dyestuff, “ cacbou de Laval,” made by Croissant and 
bretonniero by heating organic matter with sodium sulphide, 
was classified in France with “ Organic substances,” which 
included dyewoods, resins, tannin, cellulose, caseiu, Ac. 
The Italian Government then classified it with the mineral 
colours, its constitution being then unknown, and a large 
amount of inorganic matter being used in its manufacture, 
and, though .subsequent, research showed it to be a coal-tar 
dyestuff, and many other sulphide dyestuffs, including 
“ Vidal black,” derived from tar products, were introduced, 
the cacbou de Laval and all the other sulphide dyestuffs 
have remained classed among the mineral colours, in 
spite of remonstrances from Cannizzaro and others. The 
author points oat the contradictory nature of this classifi¬ 
cation, inasmuch as methylene blue, methylene green, the 
Primuline dyestuffs, and many other sulphur-containing 
dyestuffs, are all classified as “ colours derived from coal- 
tar,” and their connection with that class has never been 
disputed.—T. F. B. 

VII. — ACIDS, ALKALIS, Etc. 

ALKALI, Ac. WORKS BILL. [No. 325.] 

Ordered by the House of Commons to be printed, 
August 12, 1903. 

Memorandum. 

1. A Bill to amend the Alkali, Ac. Works Regulation 
Act, 1881, passed the House of Lords, and was read a 
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second lime in the House of Commons in 1901, but made 
no further progress. 

2. The present Bill hasbeeu prepared to effect the objocts 
sought to be attained by the Bill of 1901, and to bring 
certain other works within the operation of the Alkali 
Acts. At the same time the opportunity has been taken to 
consolidate the existing Acts. 

3. It has been thought desirable to introduce the Bill in 
the present Session (1903), not with a view of passing it, j 
but so that those interested may have an opportunity of 
considering the proposals contained in it during the recess, j 

4. The proposed alterations in the law are printed in the i 
Bill in italics. 

IVakt I. 

Alkali Works and Alkali Waste. 

1. Every alkali work shall be carried on in such manner 
as to secure the condensation, to the satisfaction of the 
chief inspector, derived from his own examination, or from 
that of some other inspector — 

(а) Of the muriatic acid gas evolved in such work, to 
the extent of ninety-five per centum, and to such an 
extent that in each cubic foot of air, smoke, or chimney 
gases, escaping from the works into the atmosphere, 
there is not contained more than one-fifth part of a 
grain of muriatic acid. 

(б) Of the acid gases of sulphur or of sulphur and 
nitrogen which are evolved in the manufacture of 
sulphuric acid in the work by the process applied in 
sulphuric acid works as defined in paragraph 1 of the 
First Schedule to this Act , to such an extent that 
the total acidity of those gases in each cubic foot of 
residual gases after completion of the process , and 
before admixture with air , smoke, or other gases, does 
not exceed what is equivalent to four grains of sul¬ 
phuric anhydride. 

The owner of any alkali work which is carried on in 
contravention of this section shall be liable to a fine not 
exceeding, in the case of the first offence, fifty pouuds, 
and in the case of every subsequent offence one hundred 
pounds. 

2. In addition to the condensation of acid gases as 
aforesaid, the owner of every alkali work shall use the best 
practicable means for preventing the escape of noxious or 
offensive gas by any exit Jlue of any process to which this 
Act applies, and which is carried on in such work, and for 
preventing the discharge of such gases into the atmosphere , 
udiether directly or by a chimney or other outlet, and for 
rendering such gases harmless and inoffensive when and 
where discharged, subject to the qualification that, on the 
basis of the amount of acid gas per cubic foot, no objection 
shall be taken under this section by an inspector— 

“ («) To any muriatic acid gas in the air, smoke y or 
gases discharged into the atmosphere by a chimney 
or other outlet where the amount q/’ such acid gas in 
each cubic foot of air , smoke, or gases so discharged 
does not exceed the amount limited by the last pre¬ 
ceding section ; 

“ (6) To any acid gases of sulphur , or of sulphur and 
nitrogen , in the residual gases escaping by the exit 
Jlue from any process for the concentration or distil' 
lution of sulphuric acid, where the total acidity of 
such acid yases in each cubic foot of residual gases 
so escaping, after completion of any such process and 
before admixture with air, smoke, or other gases, 
does not exceed the amount limited by the last pre¬ 
ceding section . 

“ (c) To any acid gases in the air, smoke , or gases 
discharged into the atmosphere by a chimney or other 
outlet receiving the residual gases from any process 
which is carried on in any sulphuric acid Class II. 
works, as defined in paragraph (7) of the First 
Schedule to this Act, where the total acidity of such 
acid gases , including those from the combustion of 
coal in each cubic foot of air , smoke, or gases so 
discharged, does not exceed what is equivalent to one 
grain and a half of sulphuric anhydride.” 

If the owner of any alkali work fails, in the opinion of 
the court having cognisance of the matter, to use such 
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means, he shall he liable to a fine not exceeding, in the oase 
of the first offence, twenty pouuds, and in the case of every 
subsequent offence, fifty pounds, with a further sum not 
exceeding five pounds for every day during which any such 
subsequent offence has continued. 

3. Every work in which acid is produced or used shall 
he carried on in such manner that the acid shall not come 
in contact with alkali waste, or with drainage therefrom, so 
as to cau*e a nuisance. 

The. owner of any work which is carried on in contra¬ 
vention of this section shall he liable to a fine not excoed- 
i ing, in the ease of the first offence, fifty pounds, and in the 
| case of every subsequent offence, one hundred pounds, 
j with a further sum not exceeding five pounds for every day 
j during which any such subsequent offence has continued. 

! On the request of the owner of any such work as is 
j mentioned in this section the sanitary authority of the 
district in which such work is situate shall, at the expense 
of such owner, provide and maintain a drain or channel for 
carrying off the acid produced iu such work into the sea or 
into any river or watercourse iuto which such acid can be 
carried without contravention of the Rivers Pollution Pre¬ 
vention Act, 1876, ns amended by any subsequent enactment ; 
and the sanitary authority shall for the purpose of provid¬ 
ing any such drain or channel have the like powers as they 
have for providing sewers, whether within or without their 
district, under the Public Health Act. 

Compensation shall he made to any person for any 
damage sustained by him by reason of the exercise by a 
sanitary authority of the powers conferred by this section, 
and such compensation shall be deemed part of the expenses 
to be paid by the owner making the request to the sanitary 
authority under this section. 

In this section the expression “ work ” shall include an 
alkali work, a work specified in the First Schedule to this 
Act (<hereinafter referred to as a scheduled work), or any 
other work in which acid is produced or used; and the 
expression “acid” shall include, any metallic, compound 
capable of liberating sulphuretted hydrogen from alkali 
waste or draitiage therefrom. 

4. Alkali waste shall not he deposited or discharged 
without the best practicable means being used for effectually 
preventing any nuisance arising therefrom. 

Any person who causes or knowingly permits any alkali 
waste to he deposited or discharged in contravention of 
this section shall he liable to a fine not exceeding, in the 
case of the first offence, twenty pounds, and in the case of 
every subsequent offence, fifty pounds, with a further sum 
not exceeding five pounds for every day during which any 
subsequent offeueo has continued. 

5. Where alkali waste has been deposited or discharged, 
either before or after the commencement of this Act, and 
complaint is made to the chief inspector that a nuisance is 
occasioned thereby, the chief inspector, if satisfied of the 
existence of the nuisance, and that it is within the power of 
the owner or occupier of the land to abate it, shall serve a 
notice on such owner or occupier requiring him to abate the 
nuisance; anil if such owner or occupier fails to use the 
best practicable and reasonably available means for the 
abatement thereof he shall be liable to a fine not exceeding 
twenty pouuds, and if he does not proceed to use such 
means within such time as shall be limited by the court 
inflicting such fine then ho shall be liable to a further 
penalty of five pounds per day from the expiration of the 
time so limited. 

Pakt II. 

Sulphuric Acid, Muriatic Acid , and other 
specified Works. 

6. —(1) Every sulphuric acid work as defined in Para¬ 
graph (1) o/the First Schedule to this Act shall be carried 
on in such manner as to secure the condensation, to the 
satisfaction of the chief inspector, derived from his own 
examination or from that of some other inspector, of the 
acid gases of sulphur or of sulphur and nitrogen which 
are evolved in the process of the manufacture of sulphuric 
acid in that work, to such an extent thit the total acidity of 
those gases in each cubic foot of residual gases after com¬ 
pletion of the vroc°ss, and before admixture with air, smoke, 
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or other gases does not exceed what is equivalent to four 
grains of sulphuric anhydride. 

(2) Every muriatic acid work shall he carried on in such 
manner as to secure the condensation to the satisfaction oj 
the chief inspector derived from his own examination, or 
from that of some other inspector, of the muriatic acid gas 
evolved in such work, to such extent that in each cubic foot 
of air t smoke, or chimney gases escaping from the work into 
the. atmosphere there is contained no more than one-fifth pari 
of a grain of muriatic acid. 

(3) The owner of any sulphuric acid work or of any 
muriatic acid work which is carried on in contravention of 
this section shall he liable to a line not exceeding, in the 
case of the first offence, fifty pounds, and in the case of 
every subsequent offence, one hundred pounds. 

7. The owner of any scheduled work shall use the best 
practicable means for preventing the escape of noxious or 
offensive gas by any exit flue of any process to which this 
Act applies, and which is carried on in such work, and for 
preventing the discharge, of such gases into the atmosphere, 
whether directly or by a chimney or other outlet , and for 
rendering such gases harmless and inoffensive when and 
where discharged, subject to the qualification, that on the. 
basis of the amount oj acid gas per cubic foot no objection 
shall he taken under this section by an inspector:— 

(a) To any muriatic acid gas in the air, smoke, or gases 
discharged into the atmosphere by a chimney or other 
outlet , where the amount of such acid gas in each cubic 
foot of air , smoke, or gases so discharged does not 
exceed the amount limited by the last preceding section. 

(b) To any acid gases of sulphur or of sulphur and 
nitrogen, in the residual gases escaping by the exit fine 
from any process for the concent/at ion or distillation 
of sulphuric acid , where, the total acidity of such acid 
gases in each cubic foot of residual gases so escaping, 
ajter completion of any such process and before ad¬ 
mixture with air, smoke, or other gates, does not exceed 
the ainouut limited by the last preceding section. 

(<•) To any acid gases in the air, smoke, or gases dis¬ 
charged into the atmosphere by a chimney or other 
outlet receiving the residual gases ft am any process 
which is carried on in any sulphuric acid {Class //.) 
works as defined in paragraph (7) of the First 
Schedule to this Act where the total acidity of such 
acid gases, including those Jrom the combustion of coal 
in each cubic foot of air, smoke or gases so discharged , 
does not exceed what is equivalent to one grain and a 
half of sulphuric anhydride . 

If the owner of any such work fails, in the opinion of the 
court having cognizance of the matter, to use such means, 
he shall be liable to a fine not exceeding, in the case of the 
first offence, twenty pounds, and in the case of every sub¬ 
sequent offence, fifty pounds, with a further sum not 
exceeding five pounds for every day during which any such 
subsequent otfenee has continued, 

8. An inspector may from time to time inquire whether, 
in any works in which aluminous deposits are treated for 
the purpose of makiug cement, hereinafter called cement 
works, or in any works in which sulphide ores ( including 
regulus') are calcined or smelted, hereinajter called smelting 
works, means can be adopted at a reasonable expense for 
preventing the discharge from the furnaces or chimneys of 
such w< rks into the atmosphere of any noxious or offensive 

as evolved in such works, or for rendering such gas 

armless or inoffensive when discharged. 

Where it appears to the Local Government Board that 
such means can be adopted at a reasonable expense, the 
Board may from time to time by order require the owners 
of such works to adopt the best practical means for the 
purpose, and muy by the order limit the amount or propor¬ 
tion, in the case of cement works or smelting works, of any 
noxious or offensive fas, which is to be permitted to escape 
from such works into the chimney or into the atmosphere, 
and may also by the order extend to such works such 
provisions of this Act relating to scheduled works as they 
think fit. 

An order made under this section shall be provisional 
only, and shall not be of any validity unt.l confiimed by 
Parliament, but when ro ‘confirmed shall have lull effect, 


with such modifications as may be made therein by Parlia¬ 
ment ; and the expression 4i this Act ” when used in this 
Act shall be deemed to include an order so confirmed, so 
far as is consistent with the tenor of that order. 

The Board shall take such steps as they may think fit 
for giving notice to persons interested of the provisions of 
any order made by them under this section before any Bill 
for confirming the same is introduced into Parliament. 

An order made under this section may impose fines for 
a breach of its provisions of like amount atid recoverable in 
like manner as any fines imposed by this Act for offences 
against this Act. 

9 . Works in which salt is produced by refining rock salt 
other tlmu those where the rock salt is dissolved at the 
place of deposit, shall not be deemed to be salt works as 
specified in paragraph (8) of the First Schedule, to this 
Act, or to be scheduled works for the purposes of this Act. 

The Local Government Hoard's Provisional Order Con¬ 
firmation (Salt Works) Act, 1884, shall be. repealed, and 
the Provisional Order thereby confirmed shall cease to have 

Part III. 

(i.) Registration of Works. 

10. —(1) An alkali work or a work to which Part II. of 
this Act applies shall not be carried on unless it is certified 
to be registered. 

(2) 'file work shall be registered in a register containing 
the pre*eribed particulars, and the register shall be con¬ 
ducted and the certificates issued in the prescribed manner. 

(3) The owner of an alkali work or of a work required 
to be registered shall in the mouth of January or February 
in every year anply for a certificate of registration in the 
prescribed manner, and on such application and compliance 
with the conditions as to registration the certificate shall be 
issued, and shall be in force for one year from the first day 
of April following the said application. 

(4) The owner of an alkali w r ork or of a work required 
to be registered erected after the commencement of this 
Act shall before commencing any manufacture or process 
in such work apply for such certificate in the prescribed 
manner, and on such application and compliance with the 
coudiiious as to registration the certificate shall be issued 
as soon as may he, and shall be in force until the next 
first day of April. 

There shall be charged in respect ot every such certifi¬ 
cate, in the case of an alkali work, tbe duty of five pounds; 
and in the case of a work required to *bo registered, not 
being an alkali work, the duty of three pounds. 

(. r >) Written notice of any chauge which occurs in the 
ownership of a work or in the other particulars stated in 
the register shall within one month after such change bo 
se nt by the owner to the Local Government Board , and the 
register and the certificate shall be altered accordingly in 
the prescribed manner without charge and without the issue 
of a new’ certificate. If such notice is not sent as so 
required the work shall not be deemed to be certified to be 
registered. 

(ti) The owner of a work which is carried on in contra¬ 
vention of this section shall be deemed guilty of an offence 
against this Act, and shall be liable to a fine not exceeding 
five pounds for everyday during which it is 50 carried on. 

11. An alkali work or a work required to be registered, 
erected after the commencement of this Act, or which has 
been closed for a period of twelve months, shall not be 
registered under this Act unless the work is furnished wiih 
such appliances as at the time of registration appear to tlie 
chief inspector after his own examination, or that of an 
inspector, or in case of difference to the Local Government 
Board, to be necessary in order to enable the work to bo 
carried on in accordance with such requirements of this Act 
as for the time being apply to such work. 

12. The duties charged in respect of a certificate of 
registration under this Act shall bo stamp duties under the 
management of the Commissioners of Inland Revenue, and 
all the Acts relating to stamp duties, particularly those 
relating to forgery, iraudulent dies, and other offences in 
connection with stamp duties, shall apply accordingly : and 
for the purpose of the said duties the Commissioners of 
Inland Revenue shall issue stamped forms of certificate. 
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(ii.) Inspection. 

13. The Local Government Board may, with the approval 
of the Treasury as to numbers and salaries or remuneration, 
appoint such inspectors (under whatever title they from 
time to time fix) as the Board think necessary for the 
execution of this Act, and may assign them their duties and 
award them their salnries or remuneration, and ahull con¬ 
stitute a chief inspector, and may regulate the cases and 
manner in which the inspectors, or any of them, are to 
execute and perform the powers and duties of inspectors 
under this Act, and may remove such inspectors. 

Notice of the appointment of every such iuspcctor shall 
be published in the London Gazette, and a copy of the I 
Gazette shall bo evidence of the appoint ment. 

The salaries or remuneration of the inspectors, and such 
expenses of the execution of this Act as the Treasury 
may sanction, shall be paid out of moneys provided by 
Parliament. 

A person holding the office of chief inspector or inspector 
shall not he employed in any other work except by or with 
the sanction of the authority appointing him to such office. 

14. A person who acts or practises as a laud agent, or 
who is engaged or interested directly or indirectly in any 
work to which this Act, applies, or in any patent for auy 
process or apparatus carried on or used in any such work, 
or in any process or apparatus connected with the con¬ 
densation of acid gases, or with the treatment of alkali 
waste, or with preventing the discharge into the atmosphere 
or rendering harmless or inoffensive any noxious or offensive 
gas, or otherwise with any of the matters dealt with by this 
Act, or who is employed in or about or iu connection with 
any wont to which this Act applies, or in any other chemical 
work for gain, shall he disqualified to act as an inspector 
under this Act. 

15. For the purpose of the execution of this Act, an 
inspector may at all reasonable times by day and night, 
without giving previous notice, but so as not to interrupt 
the process of the manufacture, enter and inspect any work 
to which, in the opinion of the Local Government Board, this 
Act applies, and examine auy process causing the evolution 
of auy noxious or offensive gas, and any apparatus lor con¬ 
densing any such gas, or otherwise preventing the discharge 
thereof into the atmosphere, or for rendering any such gas 
harmless or inoffensive when discharged, and may ascertain 
the quantity of gas discharged into the atmosphere, con¬ 
densed or otherwise dealt with ; and may cuter and inspect 
any place where alkali waste is treated or deposited, or 
where any liquid containing acid is likely to come into 
contact with alkali waste; and generally may inquire into 
all matters and processes which tend to show compliance or 
non-complianCe with such of the provisions of this Act as 
are for the time being applicable to the work or place 
entered, or which seem uecesf-ary or proper for the execution 
of his duties under this Act. 

An inspector may, but so as not to interrupt the process 
of the manufacture, apply any tests and make any experi¬ 
ments he may think proper for the purpose of the execution 
of his duties under this Act. 

In this section the expression “acid” shall include any 
metallic compound capable of liberating sulphuretted 
hydrogen from alkali waste or drainage therefrom. 

16. The owner of auy such work shall, on the demand 
of the chief inspector, furnish him within a reasonable time 
with a plan, to be kept secret, of those parts of such work 
in which any process causing the evolution of any noxious 
or offensive gas, or any process for the condensation of such 
gas or preventing the discharge thereof into the atmosphere, 
or for rendering any such gas harmless or inoffensive when 
discharged, is carried on. 

The owner of every such woik and his agents shall render 
to every inspector all necessary facilities for an entry, 
inspection, examination and testing in pursuance of this 
Act. 

Every owner of a work in which such facilities are not 
afforded to an inspector as are required by this Act, or in 
which an inspector is obstructed in the execution of his 
duty under this Act, and every person wilfully obstructing 
an inspector in the execution of his duty under this Act, 
shall be deemed guilty of an offence against this Act, 


and shall be liable on summitry conviction to a fine not 
exceeding ten pounds. 

17. The chief inspector shall, on or before the first day of 
March in every year make a report in writing to the Local 
Government Board of the proceedings of himself and of the 
other inspectors under this Act, who shall furnish him with 
a detailed account of the number of inspections of works in 
their districts, and the recorded escapes of acid gases from 
such works during tho preceding year, and a copy of such 
report shall be laid before both Houses of Barliameut. 

18. If any sanitary authority or authorities apply to the 
central authority for ati additional iuspcctor under this Act, 

| and undertake to pay a proportion of his salary or remit- 
muaeration, not being less than one half, out of any rate or 
rates leviable by such authority or authorities (which under¬ 
taking such authority or authorities are hereby authorised 
to give and to carry into effect), the Local Government 
Board may (if they see fit) from time to time, with the 
sanction of tho Treasury, appoint an additional inspector 
under this Act, to reside within u convenient distance of tho 
works he is required to inspect; and such inspector shall 
have the same powers and bo subject to the same power of 
removal and the same regulations and liabilities as other 
inspectors under this Act. 

The proportion of salary or remuneration aforesaid shall 
he paid at the prescribed time or times into His Majesty’s 
Exchequer, and in the case of failure on the part of any 
sanitary authority to pay any sum payable by them in 
pursuance of this section, the same may ho recovered by 
action iu any court of competent jurisdiction. 

(iii.) Special Rules. 

10 . The owner of an alkali work or of a scheduled work 
may, with the sanction of the central authority, make, and 
when made, alter, add to, and repeal special rules for the 
guidance of his workmen who are employed in any process 
causing the evolution of any noxious or offensive gas, or 
whose duty it is to attend to the apparatus used iu tho 
condensation of that gas, or for preventing the discharge 
thereof into the atmosphere, or for rendering any such gas 
harmless and inoffensive when discharged, and may annex 
fines to auy violation of such rules, so that the tine for any 
offence do not exceed two pounds. 

A printed copy of tho special rules in force under this 
section in any work shall be given by tho owner of that 
work to every person working or employed in or about that 
work who is affected thereby. 

Any fine incurred under this Act in respect of an offcnco 
against a special rule may be recovered summarily. 

(iv.) Procedure 

20. In calculating tho proportion of acid to a cubic foot 
of air, smoke, or gases, for the purpose of this Act, such 
air, smoke, or gases, shall be calculated at the temperature 
of sixty degrees of Fahrenheit’s thermometer, and at a 
barometric pressure of thirty inches. 

21. The following regulations are hereby enacted with 
respect to the recovery of fines for offences other than 
offences against a special rule:— 

Every such fine shall bo recovered by action in the 
county court having jurisdiction in the district in 
which the offence is alleged to have been committed: 

The action shall be brought, with the sanction of the 
central authority, by the chief inspector, or by such 
other inspector as the Local Government Board may 
in any particular case direct, within three months 
after the commission of the offence, and for the pur¬ 
poses of such action the fine shall be deemed to be a 
debt due to such inspector: 

The plaintiff in any action for a fine under this Act shall 
be presumed to be an inspector authorised under this 
Act to bring the action, until the contrary is proved by 
the defendant: 

The court may, on the application of either party, appoint 
a person to take down in writing the evidence of the 
witnesses, and may award to that person such remunera¬ 
tion as the court thinks just; and the amount so 
awarded shall be deemed to be costs iu the action: 
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It either party in any action under this Act feels aggrieved 
by the decision of the court in point of law, or on 
the merits or in respect of the admission or rejection 
of any evidence, he may appeal from that decision to 
the High Court: 

The appeal shall be in the form of a special case to be 
agreed on by both parties or their solicitors, and if they 
cannot agree, to be fettled by the judge of the county 
court on the application of the parties or their 
solicitors: 

The court of appeal may draw any inference from the 
facts statod in the case that a jury might draw from 
facts stated by witnesses : 

Subject to the provisions of this section, all the enact¬ 
ments, rules, and orders relating to proceedings in 
actions in county courts, and to enforcing judgments in 
county courts, and appeals from decisions of the 

# county court judges, and to the conditions of such 
appeals, and to the power of the High Court on such 
appeals, shall apply to an action for a fine under this 
Act, and Vo an appeal from such action, in the same 
manner as if such action and appeal related to a matter 
within the ordinary jurisdiction of the court: 

In Scotland, the court of the sheriff or sheriff substitute 
of the county in which the offence is committed shall 
be the county court for the purposes of this Act, and 
may award costs to either party, and may sentence the 
offender to imprisonmeut for any period not exceeding 
six months, unless the fine and costs be previously 
paid; and any decision or sentence of such sheriff or 
sheriff substitute shall be subject to review and appeal 
according to law. 

32. In any proceeding under this Act in relation to a 
fine for an offence othor than an offence against a special 
rule— 

(a) It shall be sufficient to allege that any work is a 
work to which this Act applies, without more ; and 

(h) It shall he sufficient to state the name of the regis. 
tered or ostensible owner of the work, or the title of 
the firm by which the employer of persons in such work 
is usually known. 

A person shall not be subject to a fine under this Act for 
more than one offence in respect to the same work or place 
in respect of any one day. 

1 Not less than twenty-one days before the hearing of any 
proceedings uguinet an owner to recover a fine under this 
Act for failing to secure the condensation of any gas to the 
satisfaction of the chief inspector, or for failing to use the 
beBt practicable means as required by this Act, an inspector 
shall serve on the owner proceeded against a notice in 
writing stating, ns the case requires, cither the facts on 
which such chief inspector founds his opinion, or the means 
which such owner has failed to use, and the means which, in 
the chief inspector's opinion, would suffice, and shall produce 
a copy of such notice before the court having eognisunce of 
the matter. 

A person shall not be liable under this Act to an increased 
fine in respect of a second offence, or in respect of a third 
or any subsequent offence, unless a fine has been recovered 
within the preceding twelvo months against such person for 
the first offence, or for the second or other offence, as the 
case may lie. 

23. All fines recovered under this Act, except in respect 
of offences against a special rule, shall be paid into the 
receipt of His Majesty’s Exchequer. 

24. The owner of a work in which an offence under this 
Act other than an offence against a special rule has been 
proved to have been committed shall in every case be 
deemed to have committed the offence, and shall be liable 
to pay tho fine, unless he proves to the satisfaction of the 
court before which any proceeding is instituted to recover 
such fine, that be has used due diligenco to comply with 
and to enforce the execution of this Act, and that the 
offence in question was committed by some agent, servant, 
or workman, whom he shall charge by name as the actual 
offender, without his knowledge, consent, or connivance ; 
in which case saeh agent, servant, or workman shall be 
.iable to pay the fine, and proceedings may be taken against 
him for the recovery thereof and of the costs of all pro¬ 


ceedings which may be taken either against himself or 
against the owner under this Aot; 

Provided that it shall be lawful for the inspector to pro¬ 
ceed in the first instance against the person whom he 
believes to be tbe actual offender, without first proceeding 
against the owner, in any case in which it is made to appear 
to the satisfaction of such inspector that the owner has used 
ail due diligence to comply with and to enforce the execution 
of this Act, and that the offence has been committed by 
the person whom he may charge therewith without the 
I knowledge, consent, or connivance of the owner, and in 
! contravention of his orders. 

25. Any notice, summons, or other document under this 
Act, may be in writing or print, or partly in writing and 
partly in print. 

Any nolice, summons, or document required or authorised 
for the purposes of this Act to be delivered to or served on 
or scut to the owner of any work, may be served by 
delivering the same to the owner, or at his residence or 
works ; it may also bo served or sent by post; and the same 
shall be deemed to be properly addressed if addressed to 
the registered address of an owner, or, when required to 
bo served on or sent to the owner of any works, if addressed 
to tbe owner of the works at the works, with the addition 
: of the proper postal address, but without naming the person 
! who is the owner. 

I 26. Where it appears to any sanitary authority, on the 
written representation of any of their officers, or of any ten 
! inhabitants of their district, that any work (either within 
or without the district) to which this Act applies, is carried 
ou in contravention of this Act, or that any alkali waste is 
deposited (either within or without the district) in contra¬ 
vention of this Act, and that a nuisance is occasioned by 
such contravention to any of the inhabitants of their 
I district, such authority may complain to the central 
authority, who shall make such inquiry into the matters 
complained of, and after the inquiry may direct such 
proceedings to he taken by an inspector as they think just. 

The sanitary authority complaining shall, if so required 
by the central authority, pay tbe expense of any such 
inquiry, and may pay the same out ot' the fund or rate 
applicable to the general expenses of such authority. 

| The expression “ sanitary authority ” in this section 
includes as regards the administrative county of London, 

\ except the City of London, the council of any metropolitan 
borough, and us regards the City of London shall mean the 
| Common Council of the said city. 

I 27. Where a nuisance arising from any noxious or 
j offensive gas or gases is wholly or partially caused by the 
[ acts or defaults of several persons, any person injured by 
! such nuisance may proceed agaiust any one or more of such 
persons, and may recover damages from each person made 
a defendant in proportion to the extent of the contribution 
of that defendant to the nuisance, notwithstanding that the 
act or default of that defendant would not separately have 
caused a nuisance. This section shall not apply to any 
defendant who can produce a certificate from the chief 
inspector that in the works of that defendant the require- 
| ments of this Act have been complied with and were 
complied with when the nuisance arose. 

(v.) Definitions; Saving; Repeals, 

28. In this Act, unless the context otherwise requires,— 
The expression “ alkali work ” mcaus every work for 
the manufacture of alkali, sulphate of soda, or 
sulphate of potash, in which muriatic acid gas is 
evolved, and for the purpose of this definition the 
formation of any sulphate in the treatment of copper 
ores by common salt or other chlorides Bhall be 
deemed to be a manufacture of sulphate of soda. 

The expression “ noxious or offensive gas ” for the 
purposes of this Act includes any of the gases 
following, (that is to say ):— 

Muriatic acid; 

Sulphuric acid; 

Sulphurous acid < except that arising from the 
combustion of coal ; 

Nitric acid and other oxides of nitrogen ; 

Sulphuretted hydiogen i 
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Chlorine f and its acid compounds ; 

Fluorine compounds; 

Cyanogen compounds ; 

Bisulphide of carbon ; 

Chloride of sulphur; 

Fumes from cement works ; 

Metallic fumes containing copper, lead, antimony, 
arsenic, zinc, or their compounds ; 

Fumes from tar works. 

The expression “owner” means the lessee, occupier, or 
any other person carrying on any work to which this 
Act applies. 

The expression “ best practicable means ” has reference 
not only to methods of manufacture, hut also to the 
structural fitness and adequacy of all apparatus 
employed in any process. 

The expression “ prescribed” means prescribed by the 
Local Government Board. 

The expression “ ccnrral authority ” means as regards 
England the Local Government Board, as regards 
Ireland the Local Government Board for Ireland, and 
as regards Scotland the Secretary for Scotland. 

'I'he expression “ sanitary authority ” means any local 
authority entrusted with the execution of the Public 
Health Act. 

The expression “the Public Health Act” means, as 
regards England, the Public Health Act, 187.5, or 
in the case of London the Public Health (London) 
Act, 1891 ; and as regards Scotland, tin 1 Public 
Health ( Scotland) Act, 1897 ; and as regards Ire¬ 
land, the Public Health (Ireland) Act, 1878, and 
includes any enactment amending those Acts. 

In the application of this Act to Scotland the expres¬ 
sion “ Local Government Board ” means the Secre¬ 
tary for Scvtlund. 

29. Nothing in this Act shall legalise any act or default 
that would, but for this Act, be deemed to he a nuisance, 
or otherwise be contrary to law, or deprive any person ot 
any remedy by action, indictment, or otherwise to whieh he 
would have been entitled if this Act had not passed. 

30. The Acts specified in the Second Schedule to this 
Act are hereby repealed to the extent mentioned in the 
third column of that Schedule. 

31. — (1) This Act may be cited as the Alkali, &c. Works 
Regulation Act, 1903. 

(2) It shall come into operation on the first day of 
January nineteen hundred and four. 

SCH KDULLS. 

First Schedule. 

List of \Vorks. 

(1) Sulphuric acid works, that is to say, any works (not 
being alkali works within the meaning of this Act) in which 
the manufacture of sulphuric acid is carried on by the lead 
chamber process, namely , the process by which sulphurous 
acid is converted into sulphuric acid by the agency of oxides 
of nitrogen and by the use of a lead chamber. 

(2) Chemical manure works, that is to say, any works 
in which the manufacture of chemical manure is carried ou, 
and any works in which any mineral phosphate is subjected 
to treatment involving chemical change through the appli¬ 
cation or use of any acid. 

(3) Gas liquor works, that is to say, any works ( not 
being sulphate of ammonia works or muriate of ammonia 
works) in which ammoniacal Liquor is used in any manu¬ 
facturing process , and any works in which ammoniacal 
liquor is desulphurised by the application of heat, in any 
process connected with the purification of gas. 

(4) Nitric acid works, that is to say, any works in which 
the manufacture of nitric acid is carried on, and any 
works in which nitric acid is recovered from oxides of 
nitrogen. 

(5) Sulphate of ammonia works and muriate of ammonia 
works, that is to say, any works in which the manufacture 
of sulphate of ammonia or of muriate of ammonia is 
carried on. 

(6) Chlorine works, that is to say, any works in which 
chlorine is made or used in any manufacturing process. 


(7) Sulphuric acid (Class II.) works , that is to say, any 
uorks in which the manufacture of sulphuric acid is carried 
on by any process other than the lead chamber process, and 
any works for the concentration or distillation of sulphuric 
acid. 

(8) Muriatic acid works, that is to say — 

(a) Muriatic acid works, or works (not being alkali 
works as defined in this Act) where muriatic acid is 
made: 

( b ) Fibre separation works, or works where 7Mwr/a//c 
acid gas is used for the separation of silk or woollen 
fibre from vegetable fibre : 

(c) Tin plate flux works, or works in which any residue 
or Jlux from tin plate works is calcined for the 
utilization of such residue or flux : and 

(i/) Salt works, or works in which the extraction of salt 
from brine is curried on, and in which muriatic acid 
gas is evolved. 

(9) Sulphide works, that is to say, works in which 
sulphuretted hydrogen is evolved by the decomposition of 
metallic sulphides , or in which sulphuretted hydrogen is used 
in the production of such sulphides. 

(10) Alkali waste works, that is to say, works in which 
alkali waste or the drainage therefrom is subjected to any 
chemical process for the recovery of sulphur or for the 
utilization of any constituent of such waste or drainage . 

(11) Venetian red works, that is to say, works for the 
manufacture of Venetian red, crocus, or polishing powder, 
by heating sulphate or some other salt of iron. 

(12) Lead deposit works, that is to say, works in which 
the sulphate of lead deposit from sulphuric acid chambers 
is dried or smelted. 

(13) Bisulphide of carbon works, that is to say, works 
for the manufacture of bisulphide of carbon. 

(14) Sulphocyauide works, that is to say, works in which 
the manufacture of any sulphocyauide is carried on by the 
reaction of bisulphide of carbon upon ammonia or any of its 
compounds. 

(15) Picric acid works, that is to say, works in which 
nitric acid or a nitrate is used in the manufacture of picric 
acid. 

(16) Paraffin oil works, that is to say, works in which 
crude shale oil is refined. 

(17) Bisulphite works, that is to say, works in which 
sulphurous acid is used in the manufacture of acid sulphites 
of the alkalis or alkaline earths. 

(18) Tar works, that is to say, works where gas tar or 
coal tar is distilled or is heated in any manufacturing 
process. 

(19) Zinc works, that is to say, works in which by the 
application of heat, 2 iue is extracted from the ore, or from 
any residue containing that metal. 

Second Schedule. 

Repeals. 


Session nnd 
Chapter. 


Short Title. 


Extent 
of Repeal. 


it A to Viet, 
c. 37. 

47 A IS Viet. 

c. clvii. 

55 A 5*1 Viet, 
e. 30. 


The Alkali. Ac. AVorks Regulation The whole Act. 
Act. 1K81. 

The Provisional Order Confirmation The whole Act. 
(Salt Works) Act, IHSt. 

The Alkali. Ac. Woiks Regulation The whole Act 
Act, 1892. 


Arsenic in Barcelona. 

Foreign Office Annual Series, No. 3053. 

The smelting works at Badalonu, in connection with the 
mines, have virtually doubled their output, exporting in the 
first six months of 1902 1200 tons of powdered white 
arsenic. In this department, a “Brown’s” furnace has 
just been put up. There arc two new reverberatory 
furnaces, and 15 tons of arsenic can be produced daily. 
Five new buildings, the erection of the furnaces for lead 
smelting, and a 20-ton Pilz furnace are practically finished; 
the works and plant for the extraction of gold and silver 
have been commenced, and it is expected that everything 
will be in full working order by the end of this year. 
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PYRITES IN LtONS. 

Foreign Office Annual Series, No. 3056. 

The activity of the sulphuric acid industry may be paused 
by the consumption of pyrites as shown in tho following 
table :— 


I Quantity. 

i 1UOO. ItKil. ! ItHW. | 

. : __ | 

Tons. Tons. Tons. 

Production of the mines of 

St. Bel . ilnl.ooo 307.IKKI 313,000 i 

lir port. 04,000 53,000 1 «4,uoo I 

310,000 244,000 251,000 | 

Import of pyrites from Spain : 

and Portugal. 157,000 205,000 171,000 

Consumption. 307,000 450,000 422.000 


I’lmsi'inuius in Lyons. 

Foreign Office Annual Series, No. 3056. 

The high price of coal has also not been without its effect 
on the phosphorus industry. The phosphorus works in the 
district have indeed all diminished their output. The 
export fell from 13o tons, in 1001, to H9J tons, in 1902, j 
for yellow phosphorus, uud from 68.j to 48\ tons for red 
phosphorus. 

Floor Spar Production of the United States. 
ling, and Mining J., Aug. 15, 1903. 

There was a very large increase in the production of 
fluorspar in 1902 over that of 1901, says Dr. Joseph Hyde 
Pratt, in his report lo the United Slates Geological Survey, 
which was partly due to its increased use for metallurgical 
purposes. The production in 1902 was 48,018 short tons, 
valued at 271,814 dels. Of this production 43,310 short 
tons, valued at 224,814 dols., are reported to have been 
sold in the crude state. There was an increase in price of 
both the crude and the ground fluorspnr, the average price 
for the crude being 5-19 dols. per ton, an increase of 
19 cents, and for the ground the price averaged 9’98 dols., 
an increase of 76 cents over the 1901 price. Besides the 
above production, there were 3,520 tons of fluorspar mined, 
but not put on the market. 

Lithium Minerals in 1902. 

Eng. and Mining J., Aug. 15, 1903. 

'Iho United States Geological Survey has in the press 
tho report on the production of lithium minerals in 1902, 
■which amounted to 1,870 tons, valued lit 38,750 dols. at 
the railroad. As far as can be ascertained, the greater 
part of the lithium minerals mined during 1902 has not 
been shipped. There is an increase in the demand for 
these minerals from foreign chemical manufacturers. 

Over a third of the lithium salts used in the United 
States are imported, and in I 9<>2 these impoits amounted 
to 21,216 lb., valued at 22,951 dols., or a little over 1 dol. 
per pound. 

Artificial Rubiks: U.S. Customs Decision. 

An importation of 6tones invoiced as reconstructed 
lubies was assesicd for duty at 20 per cent, ad valorem, 
nndir section 6 of the present Tariff Act, as •* manufactured 
articles unenu me rated.” The importers claimed them to 
be dutiable as "precieus stones advanced in condition from 
their natural state ” at 10 per cent, ad valorem, under 
paragraph 435. 

The evidence showed that they were made by combining 
chromium oxide and alumina. They have the same degree 
of hardness, specific giavity, and colour as the genuine 
ruby, but only one-tenth the value. Under powerful lenses 
eoncentiic lines arejhown, which are absent in the genuine 
ruby. Being substantially similar to genuine rubies in 
material, ttxiuie, aid me, the Board of General Appraisers 
(.July 27, 194 8) sustained the contention of the importers. 


The Treasury Department, however, declined to concur in 
this decision, and make the rubies dutiable at 10 per cent. 
ad valorem as “ precious stones, cut but not set,” under 
paragraph 445 of the Tariff Act. An appeal has iherefore 
been ordered on (he grouud that the rubies in question have 
been advanced from their natural condition and differ 
essentially from rubies in their natural state.—R. \V. M. 

Vin.—GLASS, POTTERY, AND ENAMELS. 

Porcelain; Manufacture of -, in Germany. 

U.S. Cons. Rep., Aug. 7, 1903. 

The manufacture of porcelain has taken deep root in 
different parts of Germany. This is especially the case in 
the kingdom of SaxoDy, wherein the cities of Meissen and 
Dresden produce porcelain that is exported to almost every 
country in the world. Porcelain industries on a smaller 
scale are also to be found in Chemnitz, Pluuen, and Aue. Tho 
Waldotihurg district in Silesia is also noted for its tine grade 
of porcelain. In Thuringia, Bavaria, as well as in some 
districts on the Saar and Rhine, porcelain is manufactured 
in considerable quantities. 

One of the most noted porcelain factories in Germany is 
that which is operated by the Saxon Government at 
Miissen. It expoits about 50,000 dols. worth of porcelain 
goods to the. United Slates every year. There are 700 
workmen employed in the lactory, and it is worthy of note 
that this number lias remained about the same during the 
past 150 years. Girls earn, when skillful, about 75 cents :t 
day, and the skilled wotknien who can model and paint 
turn 2’50 dols. a day. 

According lo Gothciu's “ Deutsche Anssenhr.ndel" in 
1900 Germany exported 26,013 tons of white china ware 
and painted porcelain goods to foreign countries, valued at 
9,900,800 dels. The United Slates is far in advance of all 
oilier countries in buying china from Germany, importing 
10,463 tens, or 20 per cent, of the total expoits. Great 
Britain holds secoml place, importing only 5,722 tons. 

In 1900 Germany imported from France, Austria- 
Hungary, and Japan 766 tons of porcelain ware, valued at 
309,400 dols. 

Ktchhd Glassware: U.S. Customs Decision. 

July 31, 1903. 

Haimoeytounters and thermometers composed in chief 
value of glass and etched or engraved, were deeidtd by lhe 
Board of General Appraisers to be dutiable, not at 60 per 
cent, ad valorem, under paragraph 100 of the present Tariff 
Act, as “ articles of glass etched,” but at 45 per cent. 
ad valorem, as “ manufactures of glass,” under paragraph 
| 112. The grounds of this decision was that lhe etching 
did not amount to a decoration or ornsment.—R. \\ r . M. 

IX.—BUILDING MATERIALS, Etc. 

Asphalt and Cement in Barcelona. 

Foreign Office Annual Series, No. 3053. 

During the past year a most important industry, new to 
this country, has been started. The Coinpunia General do 
Asfaltos y l’ortland has been fi rmed, the object of which 
is the working of an extensive mineral zone comprising 
asphalt, cement, lignite coal, and petroleum. The force 
will be supplied by an important waterfall in the River 
Zlobregat. It is estimated that, at the commencement, an 
output of 30,000 tons of Portland cement will be effected 
yeaily, but the plant is constructed to produce 500 barrels 
of the highest grade cement per day. The property is 
situated at Foblade Lillet, in the exueme north of the 
principality of Catalonia, at the foot of the Pyrenees, at 
35 kiloms. from the station of Ripoll, and a great deal of 
money has bad lo be spent in constructing temporary roads 
and bridges from the mines to tl.c nearest railway station j 
later on it is hoped to establish the lailway line right up 
to the mints. The lignite coal mines, which are situated at 
the foot of Mourn Cattleras, show important veins of mineral 
almost vertical, and of a thickness ol about 80 cm. Samples 
of this ctal were shown at an exhibition held here during 
the year, and obtained the second prize. 
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X. — METALLURGY, 

Rake Metals; Production op -> in the 

United States. 

Eng. and Mining J. y Aug. 15, 1903. 

According to the report to the United States Geological 
Survey for 1902, the production of crude tungsten ores 
during 1902 amounted to 183*5 tons, of which not more 
than a few tons were sold. The larger part of the pro¬ 
duction was from Colorado, with a smaller amount from 
Connecticut. No now localities were developed during 
1902. 

Almost the entire production of commercial molybdenite 
was by the Crown Point Mining Compauy, of Seattle, 
Wash., from their property in the western part of Chelan 
County. The production amounted to about 12 tons. The 
value of the ores is very erratic, the prices quoted varying 
from 1,500 dols. to 100 dols. per ton. 

There was a marked increase in the production of 
uranium and vanadium minerals in 1902, which, as reported 
to the Survey, amounted to 3,110 tons, valued at 
48,125 dols., or 12*03 per ton. This, of course, represents 
the crude ore. A portion of the uranium ore was treated, 
giving a concentrated product of 25 tous. 

Steel Industry ; The World’s -. 

A. Carnegie. Iron and Steel Institute , Presidential 
Address (1903). 

In 1894 the total steel production of the world was 
12,851,000 tons. In 1002 the United States alone pro¬ 
duced 15,000,000 tons ; Germany, 6,391,000 tons (against 
362,000 tons in 1874); and Great Britain, 4,909,000 tons 
(compared with 613,317 tons in 1871). The total produc¬ 
tion of 1902 was 35,000,000 tons (in 1880 it was about 
4,000,000 tons). 

Pig Iron. —The production of 1902 was 41,00 ),009 tons ; 
in 1874 it was 14,000,000 tons. Last year, the chief con¬ 
tributors to the output were the United States, with 
20,000,000 tons; Britain, with 8,500,00); and Germany, 
with 8,400,000 tons. In 1872 and 1873 the United States 
produced less than 2,990,000 tons of pig; in 1874 Great 
Britain produced 6,054,000 tons, and Germany 1,906,000 
tons.—T. F. B. 

Iron Alloys: U.S. Customs Decision. 

July 31, 1903. 

Ferrochrome, ferrotungsten, ferromolybdenum, and ferro- 
vauadium were assessed for duty at 20 per cent, ad 
valorem, as “ metals unwrought,” under paragraph 183 of 
the present Tariff Act. The importers claimed that all 
were dutiable at 4 dols. per ton by similitude to ferro¬ 
manganese, under paragraph 122. The evidence showed 
that they were made in the same manner as ferromanganese 
and are used to harden and toughen steel. Following a 
decision of the United States Circuit Court on ferrochrome, 
the Board of General Appraisers sustained the claim of 
the importers as above stated.—It. W. M. 

Basic Slag ; U.S. Customs Decision. 

July 31, 1903. 

Duty was assessed on basic slag at one dol. per ton, 
under paragraph 121 of the present Tariff Act, the importers 
claiming it to be free of duty, under paragraph 569, as “ a 
eubdance used only for manure,” or under paragraph 639, 
as “ phosphates.” As basic slag is provided for by name, 
the Board of General Appraisers, affirmed the assessment 
of duty.—It. W. M. 

XL—ELECTRO-CHEMISTRY, Etc. 

Electric Accumulators; Manufacture of_. 

The Secretary of State proposes to make regulations 
dealing with the manufacture of Electric Accumulators, in 
accordance with the appended draft, copies of which may 
be obtained on application to the Factory Department, 
Home Office, London, or at the local offices of the Inspectors 
of Factories ; any objections with respjet to the draft 
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regulations by or on behalf of any person affected 
thereby must bo sent to the Secretary of State. Every such 
objection must be in writing and must stute (a) the draft 
regulations, or portions of draft regulations objected to; 
(6) the specific grounds of objection ; and (e) the omissions, 
additions, or modifications asked for. 

It should be understood that the regulations will be in 
substitution for the Special Hides for Electrical Accumulator 
Works made under the Factory Act of 1891, and it will be 
observed that they are to come into force on the 1st of 
October next. 

Draft Regulations. 

Whereas the manufacture of electric aceumula'ors has 
been certified in pursuance ofSection 79 of the Factory and 
Workshop Act, 1901, to be dangerous. 

1 hereby, in pursuance of the powers conferred on me by 
that Act, make the following regulations, and direct that 
they shall apply to all factories and workshops or parts 
thereof in which electrical accumulators arc m inufiictured. 

In these regulations “lead process ” means pasting, 
casting, lend burning, or any work involving contact with 
dry compounds of lead. 

Any approval given by the Chief Inspector of Factories 
in pursuance of these regulations shall be given in writing, 
ami may at any time bo revoked by notice in writing signed 
by him. 

Duties of Occupier. 

1 . Every room in which easting, pasting or lead burning 
is carried on shall contain at least 500 eb. ft. of air space 
for each person employed therein, and in computing this air 
space, no height above 14 ft. shall he taken into account. 

These rooms and that in which the plates are formed, 
shall he capable of through ventilation. They shall bo 
provided with windows made to open. 

2 . Each of the following processes shall be carried on in 
such manner and under such conditions as to Noetire 
effectual separation from one another and from any other 
process: - 

(a) Manipulation of dry compounds of lead; 

(5) Pasting; 

(e) Formation, and lead burning necessarily carried on 
therewith; 

(d) Melting dowD of old plates; 

Provided that manipul ation of dry compounds of lead 
carried on as in Regulation 5 (5) need not be separated 
from pasting. 

3. The floors of tin* rooms in which manipulation of dry 
compounds of lead or pasting is carried on shall be of 
cement or similar impervious material, and shall be kept 
constantly moist while work is being done. 

The floors of these rooms shall be washed with a hose 
pipe daily. 

4. Every melting pot shall be covered with a hood and 
shift so arranged as to remove the film** and hot air from 
the workrooms. 

Lead ashes and old plates shall be kept in receptacles 
specially provided for the purpose. 

5. Manipulation of dry compounds of lead in the mixing 
of the paste or other processes, shall not he done except 
(u) in an apparatus so closed, or so arranged with an 
exhaust draught, its to preveut the oscapi of dust into the 
workroom: or (5) at a bench provided with (1) efficient 
exhaust draught and air guide so arranged as to draw the 
dust away from the worker, and (2) a grating on which 
each receptacle of the compound of lead in use at the time 
shall stand. 

6. The benches at which pasting is done Rhall bo covered 
with sheet lead or other impervious material, and shall have 
raised edges. 

7. No woman, young person, or child shall bo employed 
in the manipulation of dry compounds of lead or in pasting. 

8. (a) A duly qualified medical practitioner (in these 
regulations referred to as the *' Appointed Surgeon ”) who 
may be the Certifying Surgeon, shall hi appointed by the 
occupier, such appointment unless held by the Certifying 
Surgeon to be subject to the approval of the Chief Inspector 
of Factories. 
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(ft) Every person employed in a lead process shall be 
examined once a month by the Appointed Surgeon, -who 
shall have power to suspend from employment in any lead 
process. 

(c) No person after such suspension shall be employed 
in a lead process without written sanction entered in the 
Health Register by the Appointed Surgeon. It shall be 
sufficient compliance with this regulation for a written 
certificate to be given by the Appointed Surgeon and 
attached to the Health Register, such certificate to be 
replaced by a proper entry in the Health Register at the 
Appointed Surgeon’s next visit. 

(d) A Health Register in a form approved by the Chief 
Inspector of Factories shall be kept, and shall contain a list 
of all persons employed in lead processes. The Appointed 
Surgeon will enter in the Health Register the dates and 
results of his examinations of the persons employed and 
particulars of auy directions given by him. lie shall on 
a prescribed form furnish to the Chief Inspector of Factories 
on the 1st day of January in each year a list of the persons 
suspended by him during the previous year, the cause and 
duration of such suspension, and the number of examina¬ 
tions made. 

The Health Register shall be produced at any time when 
required by II.M. Inspectors of Factories or by the Certi¬ 
fying Surgeon or by the Appointed Surgeon. 

9. Overalls shall be provided for all persons employed in 
manipulating dry compounds of lead or in pasting. 

Tho overalls shall be washed or renewed once every 
week. 

10. The occupier shall provide and maintain :— 

(a) a cloakroom in which workers can deposit clothing 
put off during working hours. Separate and suitable 
arrangements shall be made for the storage of the overalls 
required in Regulation 9. 

(ft) a dining room unless the factory is closed during 
meal hours. 

11. No person shall be allowed to introduce, keep, 
prepare or partake of any food, drink or tobacco, in any 
room in which a lead process is carried on. Suitable pro¬ 
vision Bhall be made for the deposit of food brought by the 
workers. 

This regulation shall not apply to any sanitary drink 
provided by the occupier and approved by the Appointed 
Surgeon. 

12. The occupier shall provide and maintain for the use 
of the perrons employed in lead processes a lamtory, with 
soap, nail brushes, towels, and at least one lavatory basin 
for every five such persons. Fateh such basin shall be pro¬ 
vided with a waste pipe, or the basins shall be placed on a 
trough fitted with a waste pipe. There shall be a constnut 
supply of hot and cold water laid on to each basin. 

Or, in place of basins the occupier shall provide and 
maintain troughs of enamel or similar smooth impervious 
material, in good repair, of a total length of two feet for 
every five persons employed, fitted with waste pipes, and 
without plugs, with a sufficient supply of warm water 
constantly available. 

The lavatory shall be kept thoroughly cleansed and shall 
be supplied with a sufficient quantity of clean towels once 
every day. 

18. Before each meal and before the end of the day’s 
work, at least ten minutes, in addition to the regular meal 
times, shall be allowed for washing to each person who has 
been employed in the manipulation of dry compounds of 
lead or in pasting. 

Provided that if the lavatory accommodation specially 
reserved for such persons exceeds that required by Regula¬ 
tion 12, the time allowance may be proportionately reduced, 
and that if there be one basin or two feet of trough for 
each such person this regulation shall not apply. 

14. Sufficient bath accommodation shall he provided for 
all persons engaged in tho manipulation of dry compounds 
of lead or in pasting, with hot and cold water laid on, and 
a sufficient supply of soap and towels. 

This rule shall not apply if, in consideration of the special 
circumstances of amf particular ease, tho Chief Inspector 
of Factories approves the use of local public baths when 
conveniently near, under the conditions (if any) named in 
such approval. 


15. The floors and benches of each workroom shall be 
thoroughly cleansed daily, at a time when no other work is 
being carried on in the room. 

Duties of Persons Employed. 

16. All persona employed in lead processes shall present 
themaelves at the appointed times for examination by the 
appointed surgeon as provided in Regulation 8. 

No person after suspension shall work in a lead process, 
in any factory or workshop in which electric accumulators 
are manufactured, without written sanction entered in the 
health register by the Appointed Surgeon. 

17. livery person employed in the manipulation of dry 
compounds of lead or in pasting shall wear the overalls 
provided under Regulation 9. The overalls, when not being 
worn, and clothing put off during working hours, shall be 
deposited in the places provided under Regulation 10. 

18. No person shall introduce, keep, prepare, or partake 
of any food, drink (other than any sanitary drink provided 
by the occupier and approved by the Appointed Surgeon), 
or tobacco in any room in which a lead process is carried 

Oil. 

19. No person employed in a lead process shall leave the 
premises or partake of meals without previously and care- 
lully cleaning and washing the hands. 

20. Every person employed in the manipulation of dry 
compounds of lead or in pasting shall take a bath at least 
once a week. 

21. No person shall in any way interfere, without the 
concurrence of the occupier or manager, with the means 
and appliances provided lor the removal of the dust or 
fumes, and for the carrying out of these regulations. 

These regulations shall come into force on the 1st day of 
October, 1902. 

Ml.—FATS, FATTY OILS, Etc. 

S(>A1“ IN -M A K-KI1LKS. 

Foreign Office Annual Series, No. 3047. 

The price of oil having kept constantly high during 
1902, the sonpnmkers’ profits (lid not compensate for the 
losses of 1901, hut the average of sales having been con¬ 
siderably higher than that of the preceding year, the final 
result has been a fair profit; and tho large firms, especially 
those whose working expenses are minimised by their large 
output, have had a fairly normal year. 

The present outlook is, however, most satisfactory for the 
Marseilles soapmakers. The constantly low prices of oils 
during the first five months of 1903, and the small stock in 
the hands of the manufacturers, have enabled the latter to 
buy sufficient for their present requirements with a good 
margin of profit. 

Candi.es and SoAr in Lyons. 

Foreign Office Annual Series, No. 3056. 

The consumption of candles has again decreased by 
396 tons in 1902. linw material for candle making under¬ 
went a considerable rise in price. As regards soaps, those 
most generally employed for commercial uses are soap 
made from olive pulp and olive oil, costing 90 frs. per 
100 kilos.; soap made out of common pulp used in boiling 
silk either in skein or after weaving, 48 frs. per 100 kilos.; 
soap made out of “ oleine,” for bleaching silk before dyeing, 
45 frs. per 100 kilos., for this article there is a large demand ; 
soap for elotli finishing composed of resin, earbonate of 
soda and “ oleine,” 100 frs. per 100 kilos. 

Almond Oil. 

U.S. Customs Decision. 

Oil expressed from peach and apricot kernels, and known 
commercially as almond oil, was decided by the Board of 
General Appraisers, July 27, 1903, to be free of duty as 
“almond oil” under paragraph 626 of the Tariff Act. 
Duty had been assessed at 25 per cont. ad valorem as an 
“ expressed oil ” under paragraph 8, on the ground that 
the oil was not obtained from almonds, but from other 
material.—R. W. M. 
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XI11. A.—PIGMENTS, PAINTS, Etc. 

Mineral Paints in the United States. 

Chem. Trade J., Aug. 20, 1903. 

According to the report of the United States Geological 
Surrey, the aggregate production of mineral paints in 1902 
amounted to 128,979 short tons, valued at 5,26(1,831 dols., 
as compared with 107,960 short tons, valued at 4,509,962 
dols., in 1901. The percentage of increase was most 
apparent in the production of soapstone, which increased 
from 50 tons, valued at 350 dols., in 1901, to 1,100 tons, 
valued at 2,20'J dols,, in 1902. 

The greatest increase in quantity was in the production 
of zinc white, which amounted to 56,730 short tons, valued 
at 4,323,299 dols., in 1902, as compared with 46,500 short 
tons, valued at 3,720,000 dols., in 1901. 

The production of metallic paint during 1902 was 18,220 
short tons, valued at 312,590 dols.,as compared with 15,915 
short tons, valued at 204,937 dols. in 1901. The produc¬ 
tion of mortar colours showed a decrease during 1902, the 
respective figures being 8,355 short tons, valued at 
98,729 dols., for 1902, and 9,846 short tons, valued at 
112,943 dols., for 1901. 

The production of ochre, which showed a decrease, in 

1901, as compared with 1900, was practically the same for 

1902, being 16,565 short tons, valued at 145,708 dols., as i 
compared with 16,711 short tons, valued at 177,799 dols., 
in 1901. 

The output of Venetian red increased from 9,201 short 
tons, valued at 153,467 dols., in 1901, to 1 1,758 short tons, 
valued at 196,905 dols., in 1902. 

In considering the variations between product and value 
per ton, allowance must be made for the comparatively 
wide range in the qualities of the materials, and for the 
fact that a larger production of a higher or lower priced 
article will effect a comparatively larger or smaller increase 
in the value, as the case may be, so that the rise or fall 
shown in the average price may be apparent only. Zinc 
white and Venetian red aro practically uniform in quality, 
but this does not hold true with the other pigments. It is 
evident that the decline in value of metallic paint to 
10-67 dols. per short ton in 1899, notwithstanding an 
increased tonnage, was due to the displacement in the 
market of some higher priced paint by a cheaper article. 
In 1900 , however, the price rose to 11’27 dols., in 1901 to 
12-87 dols., and in 1902 to 1716 dols. per short ton. 

The production of mineral paints during 1901 and 1902 
in short tons is shown in the following table :— 


1901. 1902. 

Quantity. Value. Quantity. 1 Value. 


Dols. Dols. 

Ochre. 16,711 177,799 10,505 ; 115,70s 

llmlstr. , 759 11.32(1 : ISO 11,230 

Sienna. j 805 9,301. 180 ! 4,316 

Metallic paint .... 15.915 204,937 ; 18,220 312,500 

Mortar colour .... 9.34H 112,913 , 8,355 I 98,729 

Venetian red. 9,-201 153,167 I 11,758 : 196,905 

Zinc white. 40,500 3,720,0110 I 56,730 4,323,299 

Soapstone. 50 350 1.1110 2.200 

Slate. 4.8(15 41,211 j 4,071 39,401 

Other Colours . 5,308 78,025 | 11,511 432,453 


Totals. 107,960 4,509,062 ; 128,970 : 5,206,831 ! 


Lithopone : U S. Customs Decision. 

Following decisions both of the Circuit Court and the ! 
Circuit Court of Appeals, the Hoard of General Appraisers 
Aug. 6, 1903, decided that the pigment known as lithopone» 
consisting of 70 per cent, of barytes and 30 per cent, of 
zinc sulphide, is dutiable at l j- cents per pound, under 
paragraph 57 of the present Tariff Act, as “ sulphide of 
zinc, white.” The claim of the importers that it was j 
dutiable at 1 cent per pound, under the same paragraph, as 
" white paint or pigment, containing zinc bnt not containing ; 
lead,” was overruled.—K. W. M. 


XIV—TANNING, LEATHER, GLUE, Etc. 

Gelatin in Sheets; Coloured ——: U.S. Customs 
Decision. 

Gelatin sheets of different colours were assessed for 
duty at 15 cents per pound and 20 per cent, ad valorem, 
under paragraph 23 of the present Tariff Aot. Tho im¬ 
porters claimed them to be dutiable either at 20 per cent. 
ad valorem, under section 6, as “ manufactured articles 
unenumerated,” or at 35 per cent, ad valorem, under p*ra- 
graph 450. as “ manufactures of gelatin.” Following 
previous decisions, the Hoard of General Appraisers affirmed 
the assessment of duty August 1st.—R. VV. Xt. 


A' V. — MANURES, Etc. 

Manures in Lyons. 

Foreign Oflice Annual Series, No. 3056. 

The chemical manure industry was brisker in 19112. Tho 
crisis in the production of wine, botli in tho South of Franco 
and round Lyo is, contributed in a large degree to the 
falling off that was observable in this industry. There 
has been, how ever, a steady demand for manure, and this has 
caused a rise in prices and a more active export. The 
export of superphosphate of lime rose from 95,009 tons, in 

1901, to 130,000 tons, in 1902, whilst the import remained 
stationary. 

Chemical manures show an export of 109,000 tons in 

1902, as against 94,000 tons in 1901. Hone manure, which 
is an important branch of Lyons trade, shows a marked 
improvement. 


A' VI. — SUGAR, STARCH, Etc. 


Beet Sugar Production or Wasiiinoton, Idaho, and 
Oregon in 1902. 

Foreign Office Annual Series, No. 3060. 

The following are the statistics:— 


A,.,... Benin Nuimr 

Hi ir- Maim- 

Wanted, vested, fact need. 


Average. 


•Sugar, j Purity. 


Aeres. i Tons. Lb. j Per (’Ant. Per Cent. 

r,A f.rniKlc. 2,790 17.599 ; 4.535,390 I 101 85-7 

Waverlcy. 2,999 ; ) 4.000 ; 3,070,090 j lol 80'0 

Total. 4.700 32,190 8 211,900 , 

„ 1991... 3,982 : 21,719 5,851,000 ' 

1900... .. .. 3,121,500 j 


There is no bounty on sugar in Oregon. Washington 
grants a bounty of \<l. per lb., and Idaho has passed an 
Act granting a bounty of \d. per lb. for sugar manufac¬ 
tured within the State during 1903, and per lb. for 
1904. Average selling price, 2^<f. per lb. 

Sugar Imports into the United States. 

The importations of sugar into the United States during 
the fiscal year ending June 30. 1908, were 5,217,077,034 
pounds, exceeding those of any previous year. In 1897 the 
next greatest amount was imported, 4,918,905,733 pounds. 
Of tho quantity imported in 1903, 87,000,000 pounds were 
beet sugar, and the balance cane. In addition to this, tho 
domestic production was 600,000,000 pounds. 

Included in the total are 226,143,508 pounds from Porto 
Rico, valued at 7,466,579 dols., and 774,825,420 pounds 
from Hawaii, valued at 25,310,684 dols. The foreign 
market value of the sugar imports has steadily fallen as 
follows 1884, 3-6 cents; 1894, 2-9; 1901, 2-3; 1902, 
1-82 ; 1903, 1 -71. 

Recent reports from Louisiana show a slight falling off 
in sugar production from last year, the figures being 
1902, 290,000 long tons ; 1903, 275,000 long tons. 

—R. W. M. 
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X VIII. C .— DISINFECTANTS. 

Siikkp Dir. I 

U.S. Customs Decision, Aug. 6, 1903. 

Tbe Board of General Appraisers held that a preparation 
of tar oils, phenols and soap, and not containing arsenic 
in any form, is dutiable at 90 per cent, ad valorem, as a 
“preparation of coal-tar, not a colour or dye, and not 
medicinal,” under paragraph 15 of the present Tariff Act. 

— U. W. M. 

XX.—FINE CHEMICALS, Etc. 

CxMi'iion in Formosa. i 

Foreign Office Annual Series , No. 3054. 

The value of camphor exported in 1902 was 387,349/., 
as against 245,193/. in 1901, or a rise of nearly 58 per cent, 
on the total of the preceding year. In addition to this, 
camphor oil to the amount of 95,993/. was sent to Japan, i 
being, however, 42,115/. less in value than the export of 
the same product in 1901. 

The contract for the sale of camphor under the monopoly 
expired on March 24, 1903, but has been renewed for a 
further term of three years. 

Cami’hou Forkst jn Formosa. 

U.S. Cons. Rep., Aug. 10, 1903. 

A enmphor forest of 50,000 acres, containing fully 
120,000 trees, has been found on the island of Formosa. 


patent VM* 

N.B.—In those lists, [A.] means “Application for Patent," and 
[0.8.1," Complete Specification Accepted." 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition 
srithin two months of the said dates. 


1.—PLANT, APPARATUS. AND MACHINERY. 

[A.] 18,292. McKuight. Apparatus for condensing 
fumes formed in volatilisation processes. (U.S. 
Appl., Jan. 5, 1903.)* Aug. 24. 

„ 18,509. Fidler. Removing sludge and flic like 

from settling and similar tauks. Aug. 28. 

18,570. Fidler. Settling or precipitating tanks. 
Aug. 28 . 

[C.S.] 18,579 (1902). Mailer. Process of and apparatus 
for fractional distillation. Sept. 2. 

„ 20,002 (1902). Chapman. Apparatus for the 

evaporation of liquors Aug. 26. 

20,574 (1902). Higginbottom andLennox. Drying 
of wet or humid materials and means employed 
therein. Aug. 26. 

„ 6694 (1903). Peterson. Centrifugal extracting 

machines. Aug. 26. 

,, 14,970 (1903). Ulster. Filters. Sept. 2. 

16,127 (1903). Thompson (Merrill). Manufac¬ 
ture of briquettes. Sept. 2. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 17,969. Atterbury. Manufacture of inflammable 
liquids. Aug. 19. 

„ 18,135. Eflwtenau. Mixture for the abolition of 

tbe injurious product sulphur in the manufacture j 
and ultimate usiug of foundry coke and other 
fuels. Ang. 22. 


[A.] 18,169. Boullier. Manufacture of mantles for 
incandescent gas lighting. Fr. AppL, Aug. 23, 
1902.* Aug. 22. 

„ 18,361. Hill. Manufacture of incandescent gas or 

like mantles. Aug. 25. 

„ 18,526. Langford. Furnaces.* Aug. 27. 

[C.S.] 21,861 (1902). Worsnop. Mantles for incan¬ 
descent gas lighting. Sept. 2. 

„ 22,092 (1902). Tully. Apparatus for manufac¬ 

turing gas suitable for heating or illuminating 
purposes. Sept. 2. 

„ 22,767 (1902). Smith and Mollart. Solution for 

strengthening mantles used in incandescent gas 
lighting. Aug. 26. 

„ 23,544 (1902). Coppee. Coke ovens. Aug. 26. 

„ 11,750 (1903). Holmes (Guldlin). Purifying coal 

gas so as to prevent loss of illumination during 
the operation. Aug. 26. 

„ 12,506 (1903). Soc. Franc. Constructions Meca- 

tiiques. Gas producers. Sept. 2. 

„ 15,696 (1903). Thompson (Eisomnauti and Bendix). 

Solution for toughening incandescent mantles. 
Aug. 26. 

„ 16,164 (1903). Duff. Gas producers. Sept. 2. 

III.—DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 17,973. Aminotf. Dry distillation of organic sub¬ 
stances. Aug. 19. 

[C.S.] 20,309 (1902). Standfast. Saturators for manufac¬ 
turing sulphate of ammonia. Aug. 20. 

„ 21,548 (1902). Wetter (Rutgerswerke Act.-Ges.) 

Process for deodorising tar and mineral cals. 
Sept. 2. 

IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 17,708. Johnson (Badischo Anilin und SodaFabrik). 

Manufacture of colouring matters of the acridine 
series. Aug. 17. 

„ 17,792. Hansford (Cassella and Co.). Manufac¬ 

ture of a new aeetdiauiidophenolsulpho acid and 
colouring matters therefrom. Aug. 17. 

„ 17,805. Meyenberg and The Clayton Aniline Co., 

Ltd. Manufacture of sulphur dyestuffs. Aug. 17. 

„ 17,965. Newton (Bayer and Co.). Manufacture of 

new derivatives of the anthracene series. Aug. 19. 

„ 17,982. Johnson(Badische Anilin und SodaFabrik), 

Oxidation of methyl groups of aromatic hydro¬ 
carbons. Aug. 19. 

„ 18,131. Imray (Meister, Lucius und Briining). 

Manufacture of indoxyl and its homologues. 
Aug. 21. 

„ 18,283. Imray (Meister, Lucius und Brduing). 

Manufacture of a tetrazophcnol sulphonic acid 
and of disaxo dyestuffs therefrom. Aug. 24. 

[C.S.] 18,255 (1902). L ike (Cham. Works vorm. Sandoz). 

Manufacture of sulpho acids of aromatic alde¬ 
hydes, and of colouring matters therefrom. 
Aug. 26. 

„ 22,078 (1902). Read Holiday and Sous, Ltd., 

Turner, Dean, and Turner. Manufacture of 
yellow-to-orange nitro colouring matters. Aug. 26. 

„ 24,427 (1902). Newton (Bayer). Manufacture of 

new derivatives of the anthracene series. Aug. 26. 

„ 25,024 (1902). Newton (Bayer). Manufacture ot 

anthracene derivatives. Aug. 26. 

„ 14,113 (1903). Imray (Soc. Chem. Industry in 

Basle). Manufacture of monazo dyestuffs. 
Aug. 26. ' 
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V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 17,857. I.ichtenstadt. Machinet for treating fabrics 
to render them waterproof.* Aug. 18. 

„ 17,921. Colburn. Apparatus for use in dyeing or 

otherwise treating fibrous substances. Aug. 19. 

„ 17,939. Birtwisle. Means and process for b’ench- 

ing. Aug. 19. 

„ 18,611. Hbffmanu. Dye vats. Aug. 28. 

„ 18,675. Cudgi'ne. Process for printing texlite 

fabrics. Aug. 29. 

[C.S.] 18,961 (1902). Evans (Bechmann). Multicolour 
printiog machines. Sept. 2. 

„ 27,258 (1902). Brandenberger. Production on 

fabrics of coloured effects. Sept. 2. 

„ 9017 (1903). Cochius. Apparatus for manufac¬ 

turing artificial threads. Aug. 26. 

„ 15,207 (1903). Hussong. Apparatus for dyeing 

yarns. Aug. 2G. 

VI.—COLOURING WOOD, PAPEB, LEATHER, Etc. 

[A.] 17,808. Brenner. Process of preparing wood for 
taking colouring matter.* Aug. 17. 

VII.— ACIDS, ALKALIS, SALTS, Etc. 

[A.] 17,794. Leroyer. Manufacture of oxides of 
sulphur, alkali oxides, and alkaline earth oxides. 
Aug. 17. 

„ 17,869. Ashcroft. See under XI, 

„ 17,962. Robson. Apparatus for vaporising and 

condensing ammonia. Aug. 19. 

„ 17,981. Johnson (Badische Anilin und Soda Eabr.). 

Manufacture and production of a sulphate of a 
higher oxide of manganese. Ang. 19. 

„ 18,594. Newton (Bayer & Co.). Manufacture of 

nitrous anhydride and nitrites. Aug. 28. 

[C.S.] 20,511 (1902). Sanders. Substitute for blaok lead 
or graphite. Sept. 2. 

„ 25,242 (1902). Johnson (Badische Anilin und 

Soda i'abr.). Manufacture of alkalis, metal 
oxides, or mixtures thereof, with other alkali 
oxides and alkali earth oxides. Sept. 2. 

„ 9024 (1903). Doremus. Production of anhydrous 

alumina. Sept. 2. 

„ 9453 (1903). Hilbert. Manufacture of sulphuric 

acid. Aug. 26. 

„ 14,112 (1903). De Wilde. Manufacture of carbon 

dioxide and precipitated calcium sulphate from 
poor phosphates. Sept. 2. 

„ 14,342 (1903). Atkenasy and Mugdan. Producing 

and separating hydrochloric and sulphuric acids. 
Sept. 2. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 17,812. Klefisch (KleSsch). Manufacture of 
bricks from slate waste and lime.* Aug. 17. 

„ 18,064. Williams. Manufacture of cement for uso 

in repairing retorts, &c. Aug. 21. 

„ 18,087—18,092. Ferrell. Fireproofing compounds 

and the art of making the same. Aug. 21. 

„ 18,623. Canaris. Production of cement from blast 

furnace slag.* Aug. 29. 

[C.S.] 20,841 (1902). Ibotson and Meldrmn. Manufac¬ 
ture of asbestos millboards, slates, plates, or tiles. 
Sept. 2. 

„ 32,734 (1902). Bamber. Manufacture of Portland 

cement, and apparatus therefor. Aog. 26. 


[C.S.] 92,805 (1902). Heise. Impregnation of wood. 
Aug. 26. 

„ 33,061 (1902). Lonsdale. Compositions for cover¬ 

ing steam boilers and pipes. Sept. 2. 

„ 6848 (1903). Haddan (Crosier). Glased bricks. 

Sept. 2. 


X.—METALLURGY. 

[A.] 17,781. Fischer and Ettinghauscn. Elimination of 
sulphur from refractory gold ores. Ang. 17. 

„ 17,870. Sulman and Kirkpnfriek-Picard. Concen¬ 

tration of minerals from ores. Aug. 18. 

„ 18,454. Prince and Rodgers. Process of uniting 

metals.* Aug. 27. 

„ 18,180. The Compound Metals Co., Ltd. (Wach- 

witz). The welding of metals.* Aug. 27. 

., 18,589. Cattcrmole. Separation of the metallic 

constituents of oreti from gangue.* Aug. 28. 

„ 18,679. Sanders and Hopkins. Process of obtain¬ 

ing ziuo by distillation. Aug. 29. 

[C.S.j 21,880 (1902). Rouse. Method of consolidating 
iron sand into lumps for reduction in furnaces. 
Aug. 26. 

„ 22,812 (1902). Starkey. Metal melting pots or 

crucibles. Aug. 26. 

„ 26,089 (1902). Fraucjois. Reduction of blast fur¬ 

nace slag and similar materials. Aug. 26. 

„ 26,090 (1902). Oontardo. Treatment of metallic 

sulphides in the electric furnace. Sept. 2. 

2086 (1903). Schwahn. Producing aluminium. 
Sept. 2. 

„ 4806 (1903). Stanton. Process of treating ores. 

Sept. 2. 

„ 6811 (1903). Campbell. Treatment of ores. 

Aug. 26. 

„ 14,564 (1903). Boss. Metallurgical furnaces. 

Aug. 26. 

„ 16,377 (1903). Brandenburg and Weyland. Ex¬ 

traction of tin from the dross, slag, and wasto 
thereof. Sept. 2. 

„ 16,453 (1903). Iiubc!. Alloys. Sept. 2. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 17,869. Ashcroft. Production of alkalis and 
chlorine by electrolysis. Aug. 18. 

„ 18,010. Fiedler and Gerard. Galvanic batteries. 

Aug. 20. 

„ 18,334. Hunt and others. See under XVIII. A. 

„ 18,485. Wade (Rodman). Secondary or storage 

batteries. Aug. 27. 

[C.S.] 23,426 (1902). Garcin. Electric accumulators. 
Aug. 26. 

„ 12,194 (1903). Mailer. Apparatus for producing 

electrolytic deposits. Sept. 2. 

XII.—FATS, FATTY OILS, WAXES, AND 80AP. 

[A.] 18,169. Sherman. Conversion of used fats, tallows, 
greases, oils, &c., into an edible product. Aug. 22. 

„ 18,247. Giraudet and Neuberger. Manufacture of 

soap and other preparations for toilet purposes. 
Aug. 24. 

[C.S.j 15,619 (1902). Barker. Manufacture of soap stock 
or soap. Aug. 26. 

„ 23,896 (1902). Erfurt. Emulsifying resin soap in 

water. 

„ 14,461 (1903). Schilling and Kremer. Apparatus 

for the recovery of fats, and the like. Sept. 2. 


a 
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XIII.—PIGMENTS, PAINTS I BK8IN8, VABNI8HE8 , 
INDIA-BUBBEB, Bn. 

A.—Pigmenti, Paint!, 

[A.] 17,784. Armbnuter and Morton. Processes for 
making pigments.* Aug. 17. 

„ 17,786. Armbruster and Morton. Composition of 

matter to be used for pigments* Ang. 17. 

„ 17,896. Malgac. Preparations of zinc for use as 

paint. Aug. 18. 

„ 17,968. Fischer. Manufacture of lithopone.* 

Aug. 19. 

„ 18,053. Gillon. Vehicle for paint. Aug. 21. 

[C.8.] 22,427 (1902). Gill. Emulsion for softening 
paints, Tarnishes, &c., prior to their removal 
from woodwork, Sc. Aug. 26. 

B.—Retina, Vanishes. 

[A.] 17,780. Thompson (Bremer Linoleumwerke Del- 
menhorst). Manufacture of linoleum of multiple 
layers. Aug. 17. 

„ 17,971. Seeser. Manufacture of linoleum. Aug. 19. 

XIV.—TANNING, LEATHER, GLUB, AND SIZE. 

[A.] 17,817. Glasel. Tanning machines.* Aug. 17. 

„ 18,463. Kemp-Welch. Manufacture of size and 

other adhesive materials. Aug. 27. 

„ 18,677. Muir. Treatment of skins or hides 

previous to and during tanning. Aug. 29. 

XV.— MANURES. 

[A.] 18,423. Morris, Jenuer, and Wakeley Bros. & Co., 
Ltd. Manufacture of manure. Aug. 26. 

XVI.—SUGAR, STARCH, GUM, Ero. 

[A.] 18,044. Krivanek. Manufacture of sugar. Aug. 20. 

XVIL—BREWING, WINES, SPIRITS, Bto. 

[A.] 17,976. Sleeman. Treatment of grain for the 
production of malt. Aug. 19. 

„ 18,448. Ramsden. Preparing barley for brewing. 

Aug. 27. 

[C.S.] 20,865 (1902). Wreede and Offerson. Removing 
bitterness from, regenerating aud imparting an 
aroma to brewers’ yeast for converting it into 
baking yeast. Aug. 26. 

„ 21,481 (1902). Robinson. Means for preserving 

beer and other beverages, and for facilitating 
the drawing off of Buch liquids from casks, &c. 
Sept. 2. 


XVIIL—POODS, SANITATION; WATER 
PURIFICATION, * DISINFECTANTS. 

A. — Foods. 

[A.] 18,169. Sherman. See under XII. 

„ 18,334. Hunt, Aston, Rose, and Howard. The 

electrical treatment of milk for the separation of 
cream. Aug. 26. 

„ 18,428. Boult (Rttcker and PieWe). Preservatives 

and the method of applying the same to food¬ 
stuffs, &c. Aug. 26. 

[C.S.] 14,006 (1903). Alsop. Treatment of flour to 
purify it and increase its nutritive qualities. 
Aug. 26. 

B.—Sanitation ; Water Purification. 

[A.] 18,394. Court. Apparatus for disinfecting sewers 
and extracting and destroying sewer gas from 
the same. Aug. 26. 

XIX.—PAPKB, PASTEBOARD, Em. 

[A.] 18,030. Farwcll. Paper-making machines. (U.S. 
Appl., Aug. 20, 1902.)* Aug. 20. 

XX.—FINE CHEMICALS, ALKALOIDS. 

ESSENCES, AND EXTRACTS. 

[A.] 18,245. Newton (Bayer and Co.). Manufacture of 
a pharmaceutical compound. Aug. 24. 

„ 18,246. Newton (Bayer and C'o.). Manufacture of 

pyrimidine derivatives. Aug. 24. 

„ 18,279. Ellis (Chem. Fabr. lleyden A.-G.). Manu¬ 

facture of a new chemical body. Aug. 24. 

[C.S.] 21,904 (1902). Duubar. New serum and its pre¬ 
paration. Sept. 2. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 18,057. Wheeler. Photographic and process print¬ 
ing. Aug. 21. 

„ 18,059. Searle aud Goodall. Development of 

photographic plates or films. Aug. 21. 

„ 18,370. Bloxham (Neue Photographische Ges., 

A.G.). Reproduction of pictures by the aid of 
catalysis. Aug. 25. 

[C.S.] 27,177 (1902). Miethe and Traube. Manufacture 
of panebromalio dry plates for photographic pur¬ 
poses. Sept. 2. 

XXH.—EXPLOSIVES, MATCHES, Em. 

[C.S.] 24,683 (1902). Wetter (Westfalisch Anhaltisehe 
Sprengstoff A.-G.). Priming compositions for 
percussion caps and detonators. Sept. 2. 
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I.—PLANT, APPARATUS, AND MACHINERY. 

English Patent. 

Saturating. Air or Gales with other Vapours [ Carburet- j 
tina. Sec.l to Different Degrees of Saturation ,- Process \ 
of ■ and Apparatus therefor. II. L. Goddcn, I 
London. Eng. Pat. 14,939, July 6, 1903. 

Tub saturating vessel is divided by a horizontal diaphragm 
into two compartments, the lower of which is in communi¬ 
cation with the upper by means of a central vertical pipe. 

A second vertical pipe, having a longitudinal slot, extends 
centrally through the upper compartment, and terminates in 
a conical extension like an inverted funnel, in the lower 
compartment. This latter pipe is surrounded by a close- 
fitting tube having a spiral Blot, which, where it crosses 
the slot in the central pipe, forms a small outlet for the 
air or gases. The degree of saturation is regulated by 
rotating the tube around the central pipe, so as to adjust 
the height of the outlet. The air or gas may be heated 
before introduction, or the apparatus itself may be heated. 

—R. A. 

United States Patent. 

Condensing Fumes Formed in Volatilisation Processes ; 

Apparatus for -. R. MclCuight, Philadelphia, 1 a. 

U.S. Pat. 737,003, Aug. 35, 1903. 

Tiro fume pipe and the water-supply pipo are led concen¬ 
trically into the lower central part of a rotating bowl, ' 
■which is provided with means for agitating and breaking : 
up the water. The bowl is in communication with a 
surrounding trough, through an annular opening between 
the bowl and a stationary cover, the cover being supported 
out of contact with the bowl. (Compare IT.S. Puts. 093.983, 
696,469, and 727,184; this Journal, 1902, 411 and 019; j 
19(j3, 701.)—R. A. 

French Patents. 

Distilling and Rectifying Columns ; Arrangement of Plates 

for _ E. Guillaume. First Addition, dated Feb. 12, 

1903, to Fr. Pat. 320,850, May 2, 1902 (thb Journal, 

. 1903, 136). I 

See U.S. Pat. 732.548 of 1903 ; this Journal, 1903, 859. ] 

—T. F. li. 


Extraction of Liquids; Process for the Continuous -. 

W. Pfleiderer. hr. Pat. 329,755, Feb. 26, 1903. 


The liquid to be extracted runs continuously into a vertical | 
cylindrical vessel, into the lower part of which the vapours 
of the extracting liquid are blown. A stirrer ensures 
thorough mixing, and the liquid emulsion formed, flows into 
a separating vessel, from which the separated liquids are | 
drawn off by separate pipes. The solvent is recovered 
from the extract by distillation in a separate vessel. Any 
vapours which are given off during the extraction are 
condensed in a cooling worm, the liquid being conducted j 
through a pipe into the lower part of the separating 
vessel, where a perforated plate breaks it up into small I 
bubbles, which rise through the liquid to be extracted, j 
and complete the extraction.—L. F. G. 


Separation of Mixtures of Gases greatly differing in Con¬ 
densability i Process and Apparatus for the -, by 

Liquefaction. Soe. pour Plixploitatiou des Procedes 
Georges Claude. Fr. Pat. 329,839, Feb. 28, 1803. 

After a preliminary separation, the mixture is cooled in 
tho evaporating apparatus so far bciow the boiling point 
ns to reduce to the desired degree the tension of the lique¬ 
fiable constituent, such cooling being effected by the 
expansion of hydrogen with external work in a mnehine 
in connection with a temperature-exchanger. If the con¬ 
stituent of tho mixture, which can only bo liquefied with 
great difficulty, he hydrogen, special arrangements are 
provided, involving,Jfee use of a supplementary exchanger. 
The hydrogen-rtpansion motor is lubricated-with light 
netroleum (petroleum ether). Reference i* made to Fr. 
Pat. 388,845, Jan. 8, 1903 s this Journol,]903,.950. Com¬ 
pare also Fr. Pats. 996,811 of 1900 (Add. to) t 3S9.107, 


322,702, 324,097, 824,460, and 324,460 (Add. to), all of 
1902 1 this Journal, 1903, 298, 288,865, 485, 554, and 796, 
respectively.—E. S. 

Filter-Press I Use of the -, for the Retention of Dust 

Generated or carried away in vacuo. P. A. Taupenot, 
First Addition, dated March 4, 1903, to Fr. Pat. 327,338 
of Dee. 15, 1902. 

Thb claim is for an arrangement of three cocks, one being 
a three-way cock, by which the vacuum is destroyed when 
the clothB of the filter-press need cleaning, and air forced 
in from the delivery pipe of the pump producing the 
vacuum. The compressed air thus blown in removes all 
dust from the filter-press cloths.—L. F. G. 

Cartridges of Compressed Gas ; Arrangements for Closing 
and Opening ——. C. Caille. Fr. Pat. 330,105, 
March 10,1903. 

A metal stopper is serewed into a socket of the cartridge, 
at the bottom of which sooket is the exit channel for the 
compressed gas in the cartridge. The stopper has vertical 
grooves at its sides, and when screwed down, hermetically 
closes the exit channel. The cartridge is placed inside a 
vessel, which may contain the liquid to be aerated, or 
mny serve as a gas-holder. Through the top of this 
vessel a rod passes air-tight, carrying a bund-wheel at its 
upper end, and provided with a square cavity at its lower 
end, into which the square head of the metal stopper fits, 
flv turning the hand-wheel the stopper is unscrewed, and 
lifted from the exit channel of the cartridge, allowing the 
gas to escape through its lateral grooves. By turning the 
hand-wheel the other way the cartridge can be again 
hermetically closed.— L. F. G. 

II-FUEL. GAS, AND LIGHT. 

Water-Gas ; Contribution to the Thermodynamics of -. 

O. Hahn. Z.eits, physik. Chem., 44, 513—547. Chem, 
Centr., 1903, 2, [9], 540. 

From the results of experiments at a constant temperature 
with mixtures containing varying proportions of carbon 
dioxide and hydrogen, the author finds that the law of mass 
action can be applied for the reaction;— 

CO- + H 2 = CO + H.O. 

( CO H-Ov 

= <jo’ ji) 

is 0-534 at 686° C., 0-840 st 786°, 1-197 at 886°, 1-571 
at 986°, 1-62 at 1,005°, 1-96 at 1,086°, 2-12 at 1,205° and 
2-49 at 1,405° Cl. Up to 1,100° C. the coustant maybe, 
expressed by the formula: log K =» — Up" — 0-08463 log 
T - 0-0002203 T + 2-5084.-A. S. 

Acetylene; Origin of the Usual Impurities in -. L. M. 

Bullier and L. Mnqnennc. Acetylen in Wissenschaft u. 
Ind., 1903, 6, H5. 

The compounds of phosphorus which are always found as 
impurities in crude acetylene made from calcium carbide, 
owe their origin to the calcium phosphide in the latter 
material. The authors find that this phosphide, and the 
analogous calcium sulphide, only occur in carbide when il 
j is made (as it almost invariably is) by a “ basic ” process, 

I i.e., when the charge fed into the electric furnace contains 
j an excess of lime. If tho carbide were prepared by an 
I “ acid ” method, viz., with carbon in excess, it would not 
be contaminated with phosphide or sulphide of calcium. 
Tbe white haze which is eventually produced when 
acetylene containing phosphine is burnt in a closed room 
consists of ammonium phosphate. Ammonia in acetylene 
is known to be an objectionable impurity. An additional 
reason for removing it at an early stage of the gas 
manufacture is found in the fact that if it enters into a- 
purifier containing material intended to extract phosphorus, 
the gaseous ammonia reacts with that material, and so 
diminishes tbe capacity of the vessel to remove phosphine. 
According to the authors, the source-of the sulphur in- 
acetylene is not "yet known. The sulphuretted hydrogen 
was formerly said to come from calcium monosulphide its 
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the carbide i bat tbit compound, though decomposed by 
acids,i* unattacked by water. The sulphur his also been 
attributed to the decomposition of aluminium sulphide, 
bat recent experiments by the authors do not support this 
view. At present it would seem that the sulphur exists 
in calcium carbide as a triple compound of carbon, sulphur, 
and calcium, which is decomposed by water, yielding 
sulphuretted hydrogen. A mechanical impurity of con¬ 
siderable practical importance in ordinary crude acetylene 
is lime-dust from the gas generator. This is extremely 
difficult to remove, resisting even a water washer, and 
being still visible in the non-luminous acetylene flame if 
the gas has been passed through tubes containing wool 
moistened with sulphuric or hydrochloric acid. The 
iime-dust deposits at the burner orifices, and gradually 
decreases their effective diameter. 

The chemicat and mechanical purifying processes 
suggested by the authors for the removal of the above- 
mentioned impurities are given in Eng. Pats. 15,261 and 
15,262, 1902 ; this Journal, 1902, 1388.—F. H. L. 

Electro-Endosmose; Technical Application of —. 
[Drying Peat.'] Count von .Schwerin. XI. A., page 1053. 

Cyanogen Compounds; Determination and Separation of 
—. and their Impurities. W. l’eld. XXIII., page 1068. 


Gas for Motive Pvtoer Purposes j Producing —. 

11. H. Thwsttr, London. Kng. Pat. 16,986, July 31, 1906. 

Ait-abatub is described for making a generator gat con¬ 
taining not more than 8 per cent, of hydrogen ud not 
more than 2 per cent, of hydrocarbons, and haring its 
proportion of combustible constituents sufficiently small to 
allow them, when mixed with the neeessary quantity of air, 
to bn compressed to a pressure of 75 lb. per square inch, 
without liability to premature ignition. The plant consists 
of three vertical vessels arranged side by side, the first being 
the generator, the second a mechanical scrubber tor the 
gas, aud the third a tubular regenerator in which the air 
blast is warmed at the expense of the gas. From this 
recuperator the gas passes to a rising holder, the bell of 
which is coupled to mechanism that controls the blast of 
air. The generator is constructed on lines resembling a 
blast-furnace or cupola; it can be fed with fuel, or the slag 
run off, without interrupting the operation. In order to 
prevent the formation of clinker and to produoe fusible 
slugs, the originul fuel (coke; is mixed with a suitable 
proportion of sonic fluxing agent, such as limestone, silica, 
or a little iron ore.—F. H. L. 

Gas for Heating and Illuminating Purposes ; Manufac¬ 
ture of -. J. F. Stacey aud T. K. Matthews, both 

of Nashville, Tenu., U.S. A. Kng. Pat. 2267, Jan. 30, 
1903. 


English Patents. 

Coal Products from Mining Operations; Utilisation of 

Waste -. [Fuel Briquettes.] I). Janks, J. Kiss, 

and K. Stirling. Eng. Pat. 12,776, June 6,1903. III., 
page 1040. 

Coking Ovens; Impts. in -. IT. H. Lake. From L. Z. 

Leiter, Washington. Eog. Pat. 7466, March 31, 1903. 

Fob the production of high-grade coke from sulphurous 
coal, the latter in the form of a fine powder is fed into a 
beehive coking-oven, into the coking-chamber of which 
air is blown through openings arranged in the wall, and 
inclined tangentially to it, thereby producing a circum¬ 
ferential blast of air in the chamber. The openings are 
inclined upwards, so that the air is also carried to the 
top of the oven, and over the charge of coal, and com¬ 
mingles with the evolved gases, thus ensuring perfect com¬ 
bustion. The openings are connected with an air-supply 
pipe carried round the outside of th j oven. 

The bottom of the oven is provided with an air-supply 
chamber formed by placing a perforated flooring on the 
top of the solid bottom of the oven. The coal is stacked 
on this perforated flooring, which is provided with a 
number of slits through which air is blown from the air- 
supply chamber into the coking-chamber. These slits 
decrease in width from the point of entry of the air-supply 
pipe into the air-supply chamber, thus ensuring an even 
distribution of air into the coking-chamber. Beneath the 
air-supply chamber is another chamber provided with 
vertical partitions. Through this chamber the hot gases 
drawn from the top of the coking-chamber arc led by a 
flue, and forced to take a circuitous path by the vertical 
partitions, thereby heating up the lower layer of coal in 
the coking-chamber to a high temperature. To desul¬ 
phurise the coal, ammonium or sodium chloride is mixed 
with it, or a solution of one of these salts is sprayed on. 

—b. F. G. 

Furnaces of Gas Retort Settings t Impts. connected with 
——. C. Jeffrey, Ware, and W. 1*. Gibbons, Lower 
Gormal. Eng. Pat 19,597, Sept. 8, 1902. 

A hood is fixed at a convenient distance above the furnace 
door, and is provided with passages connected with the 
waate-gai flues, so that the steam and sulphurous fumes 
will be carried away from the subway or cellar of the retort 
setting.—A. 8. 

Saturating Air or other Gases' with other Vapours 
[ Carbureting, 4fc.] fo Different Degrees of Saturation / 

Process of -, and Apparatus therefor.. 1L L. Godden. 

t Eng- P*. IM89, July 6,1902. I„ page 1038. , 


See U.S. Pat. 718,884 of 1903 ; this Journal, 1903, 205. 

—T. F. B. 

Gas; Apparatus for Manufacturing -. C. W. Turner, 

Brooklyn, U.S.A. Eng. l’at. 9573, April 28. 1303. 

O'i. and water arc separately vaporised in superimpored 
heated coils, and the vapours are mixed and superheated 
iu similar coils. The heating burners are furtiished with 
gas from the coils. The gas produced passes through a 
separating tank, for the removal of condensible liquids, 
before entering the gas-holder.—H. B. 

Heating Gases free from Hydrocarbons; Method of Pro¬ 
ducing - .from Gas-containing Fuel in Gas Producers, 

and Appliances therefor. C. 1). Abel, London. From 
Gasmotoreu Fubrik Deiitz, Kbln-l)eutz, Germany. Eng. 
Pat. 13,748, June 19, 1903. 

The fuel is heated in a gas-producer, the gus discharge 
from which is at a point intermediate between the upper 
and lower ends of the column of fuel, the latter beiog 
supported on a fire-grate at the bottom ami left open at 
the top. Any tarry or other volatile matters distilling 
from the fresh fuel iu the upper part of the producer are 
thus drawn down through such a depth of incandescent 
fuel that a non-illuminating gas results. An annular water¬ 
evaporating chamber may be arranged so as to take up 
heut from the escaping hot gases aud from the lower part 
of the upper column of fuel, the water vapour generated 
being passed up through the fire-grate.—if. B. 

Coal-Gas ; Method of and Apparatus for Purifying ——, 
so as to Prevent Loss of I lluminants during the Opera¬ 
tion. E. 0. Holmes, Huddersfield. From (j. N. Guldlin, 
Fort Wayne. Ind. Kng. Pat. 11,750, May 22, 1903. 

See U.S. Pat. 731,412 of 1903; this Journal, 1903,861. 

—T. F. B. 

Gas- Purifier Waste ; Revivifying -. P. Jenseu, London. 

From F. V, L. Hiorth, Christiania. Eog. Pat. 13,203, 
June 12, 1903. 

The claim is for n. continuous process for revivifying spent 
oxide, by which the material is loaded into a number of 
small cars or baskets that are introduced through a door into 
a tall chamber, where a current of warm air or oxygen 
is constantly maintained. Inside the ehamber if disposed 
an endless belt, running in a vertical direction, and fitted 
with hooks that catch each basket, first elevating it to the 
top of the chamber, and then lowering it to the base on 
the other side, where a discharging door is provided. The 
system of cars moves at a slow rote, so that by the time 
any basket has arrived at the aecond door its contents have 
been revivified by oxidalion. — F. H. L. 
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United States Patents. 

Gan Producer. 3. S, and F. L. Daniels, Stroud. 

U.S. Pat. 738,004, Sept. 1, 1903. 

SEE Eng. Pat. 7613 of 1902 •, this Journal, 1903. 900. 

—T. F. B. 

Gatet ; Centrifugal Apparatus for Purifying -. 

H. A. Humphrey, London. U.S. Pat. 737,982,Sept. 1,1903. 
See Eng. Pat. 22,131 of 1901; this Journal, 1903, 1322. 

—T. F. B. 

French Patents. 

Carbonaceous Substances [Briquettes] ; Process for the 

Manufacture of - ,from Tar or Tarry and Bituminous 

Materials, or from Petrol Residues, Grease, and Steariue. 
F. Bitter von Dahmcn. Fr. Pat. 329,452, Feb. 17,1903. 
A mixture of tar (not pitch) with some of the above-named 
materials is mixed with some bulky substance, such as 
sawdust, cork dust, or coal dust, into a paste, formed into 
briquettes, and heated in a coking-oven to a high tempera¬ 
ture. The gases given off are used to heat the ovens. 
Snitablo mixtures are : 80 parts of tar, 10 parts of powdered 
peat, and 10 parts of sawdust; or 85 parts of “mazut,” 10 
parts of powdered peat, and 5 parts of coal dust.—L. F. G. 

Coal Briquettes; Manufacture of -, to be used as Fuel 

or for the Manufacture of Coke, by means of Ch idised 
Hydrocarbons. Soc. Ancu. des Combustibles Industriels. 
Fr. Pat. 829,527, Feb. 18, 1903. 

Any hydrocarbou residues, such as mazut, shale-tar, gas- 
tar, &o., are dried, and submitted to the action of a current 
of ozone or chlorine peroxide. Oxidation rapidly takes 
lace, and is continued till the mass thickens; or, if the 
riquettes are to be made into coke, till the mass solidities. 
The mass now possesses the property of being saponified 
by alkalis,and is used as ngglutiimnt for making briquettes. 

* In making the briquettes, 1 to 3 per cent, of freshly-slaked 
lime is added to the powdered coal, and this fed, simul¬ 
taneously with the oxidised tar, into a mixer, the proportion 
of oxidised tar beiug usually 6 to 12 per cent. After 
mixing, the mass is pressed into moulds, it being occasion¬ 
ally necessary to add 2 per cent, of resiu. The briquettes 
can be coked in eoking-ovens.—L. F. G. 

Briquettes ; Manufacture of -. \V. N. Toft. 

Fr. Pat. 329,736, Feb. 26, 1903. 

A fibboes paste made from manioc roots, forming a 
valuable cement, is mixed in the proportion of 0-4 to 2-0 
part per 100 with powdered coal, lignite, peat, wood-char- 
ooal, coke, &c., aud the mixture submitted to the simul¬ 
taneous action of heat, moisture, and pressure. The 
briquettes thus formed are dried, and are then ready for 
use. With the cement referred to, the briquettes are said 

• to be free from all the fuults of ordinary briquette fuel. 
It is sometimes necessary to add a small proportion of 
pitch, resin, or hydrocarbons to the mass before submitting 
it to the ubove process.—L. F. G. 

Coke Oven. L. Z. Leiter. Fr. Fat. 329,814, 

Feb. 28, 1903. 

See Eng. Pat. 7466, March 31, 1903, above.—A. S. 

Blast-Furnace Gases; Process and Apparatus for Purify¬ 
ing — — — . Soc. Eicher Huttenverein Metz ot Oie. 
Fr. Pat. 329,806, Feb. 27, 1903. 

See Eng. Pat. 4831 of 1903; this Journal, 1903, 789. 

—H. H. 

Gas Analysis ; Apparatus for -. X. V. O. Boli- 

kowska (wife Blot). Fr. Pat. 329,583, Feb. 19, 1903. 
XXIIL, page 1065. 

Electrodes of Arc Lamps; Method of Manufacturing '—. 
M. Lilieufeld. Fr. Pat. 329,483,'Feb. 17, 1903. 


HI.~4)ESTEUCTITE DISTILLATION, , T 
TAB PRODUCTS. PETROLEUM 
AND MINERAL WAXES. 

Petroleum Products; Improving the Colour, of - ■ 

K. Charitschkoff. Pet. Kev. and Min. News, 1903, 9, 
[233], 149. 

Fbom trials made on the decolorisation of petroleum 
products by sulphuric acid, the author deduces the conclu¬ 
sion that in order to dedolorise in arithmetical progression, 
the amount of acid necessary must ba increased in geo¬ 
metrical progression. , , 

The tests were performed with the Ilubosc colorimeter, 
the brown glass tint being adopted as a standard, and 1 grin, 
of each petroleum product examined was dissolved in 
100 grms. of petroleum spirit (“ ligroin ”) of 6p. gr. 0-755, 
ou which the acid has no action. The results are expressed 
in mm., indicating the thickness of stratum of the test 
liquid required to match the standard tint:—Grosuy mazut 
(sp. gr. U‘924), 2-7 mm.; Grosny lubricating oil (sp.gr. 
0-940), 2-6 ; Baku mnzut (sp.gr, 0-901), 7-6; Baku 
goudron, 1-85; and Grosny pitch, 1-9 mm. From those 
figures-it follows that 1 percent, of Grosny pitch will furnish 
in solution as above the same depth of colour as 2-5 per 
cent, of Baku goudron, 1 - 4 per cent, of Grosny mazut, or 
4 per cent, of Baku mazut. 

The results of treating the same solutions with 1 • ■> 
and 10 per cent, of sulphuric acid respectively are given 
below:— 


Acid. 

Grosny Maznt.; Tiakn Mazut. 

Goudron. 

Pitch 

Per Cent. 

mm. mm. 

mm. 

mm. 

1 

I’D ri 

0-4 

tn> 

5 

a* 2r» a-a 

0*5 

1D*7 

10 

V35 4*45 

0*7t5 

20*7 


The original colour depth of the solution beiug 0-7 mm., 
it follows, in the case of Baku mazut, that the decolorisa¬ 
tion effected by 5 per cent, of acid is equal to a diminution 
of 2-5 mm., whilst with 10 per cent, the additional reduc¬ 
tion is only 1-25 mm., a result confirming tho deduction 
mentioned above.—C. 8. 

English Patents. 

Lignites, Hard Coal, Peat, Wood, and the. like; Process. 

for Distilling -. L. Zechmeister, Munich.. Eng. Pat. 

22,381, Oct. 14, 1902. 

See Fr. Pat. 326,326 of 1902 ; this Journal, 1903, 791. 

—T. F. B. 

Coal Products from Mining Operations; Utilisation of 

Waste -. 1). Janko, J. Kiss, and K. Stirling, all of 

Gy or, Hungary. Eng. Pat. 12,776, June 6, 1.903. 

The refuse matter (technically known as “ burrow ”) in 
coal mining is subjected to a process of coking by dry 
distillation, whereby light and heavy hydrocarbons are 
obtained, which may be collected and used separately. A 
gas consisting mainly of sulphuretted hydrogen is alto 
! evolved, which is burned, and oxidised with nitric acid to 
| form sulphuric acid. The coke-like residue from the 
distillation is treated with sulphuric acid or the like, to 
decompose the contained sulphides, and is then preferably 
formed or worked into briquettes for use as fuel.—K. A. 

Lubricating Properties of liquids; Apparatus for Deter¬ 
mining the - . Iv. Wilkins. Eng. Pat. 20,998, 

Sept. 26, 1902. XXIIL, page 1065. 

United States Patents. 

Wood-Distilling Apparatus. C. M. Palmer, Palmarville, 
N.C. U.S. Pat. 737,461, Aug. 25, 1908. 

A betobt is provided at its top with a pipe for removing , 
toe light vapours, the lighter portion of which passes to a 
condenser, and the heavier ' portion to a vapour-separating 
drum, into which the heavy vapours are also introduced by 
means of a pine in the wall of the retort enneiderehiv halhur 


See Eng, Pat, 3698 of ISOS; this Journal, 1903, 69L 
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the top. The eepwttting drum is provided with nn upper Anthracene Serin f Manufacture and Production qf New 

outlet for the lighter vapours, a lower one for the heavy ! Derivatives [Dyestuffs'] of the -. H. R. Newton, 

vapour*, and a creosote pipe in its base, the distillate being, j Loudon. From the Fark-iifabr. vorm. F. Bayer und Qo.,' 
thus collected in four fractions.— -T. F.B. Ellierfeld. Eng. Fat. 24,427, Nov. 7, 1902. 


Pyroligneous Acids; Mechanism fur the Reduction of —. ■ 

\V. S. Brandt, Binghamton, N.Y. U.S. Pat. 737,067, 
Aug. 35, 1903. 

The retorts are arranged in such a manner that any one of 
them may be removed or replaced without interfering with 
the operation of the rest of the battery.—T. F. B. 


See Fr. Pat. 326,122 of 1902 ; this Journal, 1903, 793. 

—T, F. B. 

Anthracene Derivatives [a-Hydroxyanthraquinone Ste¬ 
phanie A aids] j Manufacture and Production of ——. 
ILK. Newton, London. From the Farhenfabr. vorm. F, 
Buyer and Co., Elberfeld. Eng, l’at. 25,024, Nov. 14, 
1902. 


Petroleums Deodorising or Purifying -F. Berg, Sek Fr. Pat. 32G,20 i of 1902 : this Journal, 1903, 792. 

Warrensvilie, Ohio. U.S. Pat. 736,479, Aug. 18, 1903. _q< j; jj 


The: oil is treated with alkali lor several hours at u tempe¬ 
rature considerably above 212° F. (273'—300° F.), in a 
closed vessel, having ah outlet at the top for the escape of 
air and gaSes. Approximately the whole of the condensable 
vapours arising from the mixture of oil and alkali art- 
condensed within the upper end of the vessel. The oil is 
repeatedly converted from the liquid state to the condition 
of vapour, and vice versa, by passing heated air under 
pressure upwards through it_0. K. 


Laundry-lilne; Effervescent -. C. A. Allison, Lon¬ 

don. From W. ('. Pope, St. Louis, U.S.A. Eng. Pat. 
13,739, July 16. 1903. 

Six lb. 2 oz. of Soluble Blue aro mixed with 3 lb. of oxalic 
acid. One part of this mixture is incorporated with an 
equal part of a mixture consisting of 13 lb. 2 oz. of sodium 
bicarbonate, 4 lb. It oz. of tartaric ucid and li lb. 11 0 *. 
of citric acid, ’lhc product is heated and pressed into 
tablets.— W. P. S. 


Petroleum ; Apparatus fur Deodorising or Purifying -. 

F. Berg, Warrensvilie, Ohio. U.S. Fat. 736,480, Aug. 18, 
1903. 

The apparatus comprises a tank ; a diaphragm dividing the 
same iuto an upper and lower chamber ; means for heating 
the upper ohamber; means for supplying water to the 
bottom of the upper chamber and removing the surplus 
by an overflow pipe; pipes leading up from the lower 
chamber iuto the upper one; two manifolds arranged on 
opposite sides in the upper part of the lower chamber and 
connected by means of parallel pipe sections! a pipe or 
conduit connecting the bottom of the upper chamber with 
the central part of ono of the manifolds ; a pipe connecting 
the central part of the other manifold with the overflow 
pipe; transverse bars interposed between the parallel pipe 
sections and the diaphragm ; crossbeams supported by the 
tank and upholding the parallel pipe sections, and u com¬ 
pressed air reservoir outside the tank, and provided with 
means for heating the air supply and discharging the samo 
into the tank.—C. S. 

French Patent. 

Tar, Tar Oils, or Mineral Oils j Distillation of 
Itiitgerswerke A.-G. Fr. Pat. 329,574, Feb. 20, 1903. 

The tar or oil • is subjected to a preliminary drying or 
distillation, in order to remove some of the water, thus 
preventing the frothing in the ultimate distillation and 
shortening the operation. (See also this Journal, 1903, 
621.)—T.-F. B. 

IV,—COLOURING MATTERS AND 
DYESTUFFS. 

Nitrobenzene; Influence of the Material of the Cathode on 
the Reduction of -. \V. Liib and R. Moore. XI. A., 


United States Patents. 

Sulphur Vye [Sulphide Dyestuff'] ; lilne - , and Pro¬ 

cess of Making Same. It. (iley. Assignor to Actien-Ues. 
ftir Anilin Fabnkation, Berlin. U.S. Pat. 736,380, 
Aug. 18, 1903. 

Sek Fr. Pat. 325,039 of 1902 ; this Journal, 1903, 792. 

—T. F. B. 

Sulphur Dye [Sulphide Dyestuff ] ; Indiyo-IHue -, 

and Process of Making Some. (). Kaltwasser and M. 
Gaumcr, Assignors ti. Action-Gcs. fUr Anilin Fabrika- 
tion, Berlin. U.S. Pat. 730,403, Aug. 18, 1903. 

The indophenol—■ 


ho / y — N 


/~\ 

\_/ 


O 


is boiled, in aqueous solution, with an alkali sulphide 
(1 mol.) and sulphur (at least 4 mols.). 

The resulting dyestuff is insoluble in water, but soluble 
in alkali hydroxides with a dull greenish-bine colour, 
soluble in alkali sulphides with a blue colour, and in warm 
concentrated sulphuric acid with a violet colour. On 
unmordanted cotton it produces dull greenish-liluo shades, 
converted into very fast iudigo-biuo shades by subsequent 
oxidation.—T. F. B. 


Indoxyl and Indigo Preparations ; Process of Makiny 

-. W. Ilcnischcl, Assignor to Ohem. Fab. von 

lleyden Actieu-Ges., Radebeul. U.S. Pat. 737,836, 
Sept. 1, 1903. 

See Eng. Pat. 14,019 of 1902; this Journal, 1902, 1181. 

—T. F. It. 

French Patents. 


page 1053. 

Reduction Processes; Kinetics of -. H. Goldschmidt. 

XXIV., page 1070. 

Electro-Endosmose j Technical Application of - \Separ- 

ating the Water from Alizarin Paste]. Count von 
Schwerin. XI. A., page 1053. 

Ehoush Patents. 

Colour Lakes ; Manufacture of New - . O. Imray. 

From Meiater, Lucius und Brilnlng. Eng. Pat. 23,830, 
Oct. 31, 1902. XIII. A., page 1055. 

Colouring Matter [Sulphide Dyestuff] Directly Dyeing 
Cotton; Manufacture qf a Sulphurised?-—-. ' C. D. 

' Abel, London. From Actien-Ge*. fflt Anilin Fabrikation, 
Berlin. Eng. Pat. 23,437, Oct. 27, 1902. 

Bek Pr. Pat. 325,639 of J90S ; this Journal, 1(>03, 792. 

—T. F. B. 


Aldehydes ; Manufacture of -. A. Foelsing. 

Fr. Put. 329,522, Feb. IS, 1903. 

A i.dkii vlies are produced when the alkali derivatives of 
formaldehyde react with the halogen derivatives of hydro¬ 
carbons. 

o-Nitrobenzaldehydc is prepared by boiling o-nitro- 
chlorobenzene, in utcnbolic solution, with the sodium 
derivative of formaldehyde (NaCHO). Similarly, when 
three molecules of sodium formaldehyde react with chloro¬ 
form, a trialdehydc, H(!.(CHO)j, is formed.—T. F. B. 

Azo-Dyestuffs Directly Dyeing Wool; Production of 
Slack Primary -—. Oesiuger et Cie. Fr. Pat. 

327,968, June 12, 1902. 

AmNONAEBTitotmsCEPHONic acids 1.8.3.6; 1.8.4.6( 

( 1.8.3.5 or 1 . 8 .2.4 are combined with two molecule* of 
j a, diazotised primary amine, first {a aptd, and then in 
- alkaline solution, due or both of these primary amines 
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being halogenated. Black dyestuff* of great intensity 
are so obtained which give dyeings closely resembling 
those produced by logwood, very fast to alkalis and to 
light—E. F. 

Sulphur Dyestuff* [Sulphide Dyestuffs ] ; Production of ! 

Yellow -. Actien - Ges. filr Anilinfabrikation. ! 

Fr. l'at. 329,481, Feb. 17, 1903. 

Nitro - diaoetyl -p - phenylenediamine or nitro - diacetyl - m - 
phenylenediamine 1.2.4 is heated to a high temperature 
with sulphur, or heated under pressure with an aqueous 
alkali polysulphide solution. The products dye tinmor- 
danted cotton in very vivid yellow shades which are 
rendered faster, without much change in the shade, by 
subsequent treatment with copper or chromium salts. 

—K. F. 

Monoazo Dyestuff [Azo - Dyestuffs ] j Production of 

Mordant -. Actien - Ges. fur Anilinfabrikation. 

Fr. Fat. 329,72 i, Feb. 25, 1903. 

AMiNO-p-cresotinic acid (Nil..OH. C< >011. CII : , — 1.2 . 3.5) 
is diazotised and combined with 1.8-aininonaphthol - 4- 
sulphonic acid in alkaline solution. The product dyes 
chrome-mordanted wool in intense bluish-black shades of 
remarkable fastness to fulling, light, and boiling water. 

—E. F. 

Colouring Matter [Azo • Dyestuffs] ; New -. Soc. 

Anon. Prod. F. Bayer and Co. Fr. Fat. 329,860, 
March 2, 1903. 

i 

2-Chloro - 4 - aminoacetanilide, obtained by reducing the 
corresponding nitro compound, is diazotised and coupled 
with 1 . 8 -dibydroxynaphthaleno- 3 . (5 - disulpbonic acid 
(chromotrope acid). The acetyl group is subsequently 
removed by sapouifleation. 


Y.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Bleaching of Te.rtile Fabrics; Continuous ——. M. Mun- 
tadas Y Rovira. Rev. Gen. Mat. Col., 1903, 7. [81], 
257—260. , 

This apparatus is said to combine the advantages of the 
two methods of bleaching at present in use, namely, the 
method of using high, pressures in autoclaves as in the 
apparatus of Mather and Platt, and the continuous system 
as used in the apparatus of Welter and of Rig&monti 
and Tagliani. The operations of treating with boiling 
caustic soda, steaming, and final washing, are carried out 
in a methodical manner, the solution of caustic in the first 
operation and the water for the final washing both travelling 
in the opposite direction to the fabric to be treated. 

The apparatus is shown iu sectional elevation in the 
accompanying figure. The rectangular case is divided 
by partitions, which are attached alternately to the upper 
and lower horizontal walls, so as to form a series of com¬ 
municating vessels closed by liquid seals, the latter on the 
left containing the solution of caustic and on the right water. 
In p the steam is under a pressure of 1^ atmospheres, in p l 
under 2 atmospheres, and so on to the central chamber 7 , 
the pressures being maintained by columns of liquid in the 
seals, each about 5 metres in height. The fabric enters on 
the left and leaves the apparatus on the right. A strong 
solution of caustic soda is introduced into if 1 , overflows 
from d into e 1 , and after circulating through the seals on 
the left finally leaves by the overflow pipe in a. Water 
enters at I, is forced from the bottom of k to the top of i 1 , 
and after circulating through the seals on the right, finally 



The dyestuff can also be prepared by coupling the 
diazo derivative of m-chloro-p-nitraniline with chro.no- 
trope acid and subsequently reducing. (See also U.S. Pat. 
731,460 5 this Journal, 1903, 862.) 

The dyestuff gives fast bluish-violet shades on wool 
from an acid bath.—T. F. B. 

Plant Tissues ; Process of Extraction, by Disintegration, 
of the Essential Constituents [Colouring Matters ] of 

-. J. H. F. Qresp. Fr. Pat. 329,523,'Feb. 18, 1903. 

XX., page 1068^ 

Leather; Manufacture iff ——, by Meant of Colouring j 
Matters. P, D. Zacharias. Fr. Pat- 829,708, Feb, 25, 
1908. XIV., page 1056. j 


leaves e by a suitable overflow pipe. The fabric falls into 
receptacles, provided in p, p x ,p u and q, so as to prolong 
the action of the steam on the material. 

The following advantages are claimed for this form of 
apparatus over those of Welter and of Rigamonti and 
Tagliani:— 

1. There is a gradual instead of an abrupt change from 
the outside temperature to that of the central chamber q. 

2. The fabric first enters a nearly exhausted solution so 
that the facing is unattaeked by the alkali. 

3. In other forms it is necessary during the final opera¬ 
tions to add alkali, so,as to overcome the retarding action 
of the accumulating impurities. This loss is prevented in 
the present form, the alkali being nearly exhausted when 






































sept. SMWS.] JOURNAL AND PATENT LITERATURE.—Ci. V. 10*8 


the material leaves the apparatus, and in d the fabric is 
immersed in a pure and strong solution. 

4 . The intermittent immersion in alkali and steaming 
gradually opens the pores of the fibres: after each immersion 
die fhbric is squeezed, thus eliminating the soap so that 
the conditions for saponification are better in the next 

5. The intermittent immersion and steamiug renders more 
difficult the formation of oxy-eellulose. 

6. The higher temperature in the central chamber brings 
about a more ready saponification of the impurities. 

7. The methodical washing and intermittent steaming 
eliminates all products of saponification, and the fabrics 
may be immediately chlorinated without further washing. 

8. The arrangement of the chambers in series permits of 
a light construction of apparatus which may he easily 
strengthened if necessary. Arguments are also brought 
forward to show that the method effects a considerable 
economy in labour and chemicals over other processes. 

—11. A. 

English Patents. 


forsted in a similar manner to the distributing pipe, 16, to 
ensure uniform distribution of liquid over the material. 

! —B. N. 

Cleaning; Methods of Dry -, and Apparatus thersfar. 

L. K. Barbe, Paris. Eag. Pat. 17,397, Aug. 7, 1909. 
Skf. addition to Fr. Pat. 321,54'.! of 1909 ) this Journal, 
i 1903, 794.—T. t. B. 

Cotton Yarns and Fabrics; Process far Decreasing the 
Inflammability of A. Burghardt, Manchester, 

and J. T. Reid, Roytou. Eng. Pat. 21,848, Oct. 8, 1909. 
A wtEciriTATK of aluminium silicate is produced iu the 
material by treatment with u solution of sndiuai silicate 
(la 1 T.), drying, ami then immersing in a solution of 
sodium illuminate (32" T.), and drying. The material may 
be finished with a 10 per cent, solution of magnesium sul¬ 
phate, or with a 2 5 per cent, solution of ammonium 
I carbonate ami washing to remove the sodium carbonate, 

' or the two finishiug processes may be combined.—T. F. H, 

Uniteii States Patents. 


Mercerising Machines [ for Cotton Skeins ]. A. .T. Boult, 
London. From K. E. Chevolleau, Paris. Eng. Pat. 
20,672, Sept. 22, 1902. 


Bee Fr. Pat. 324,848 of 1902 ; this Journal, 1903, 625. 

—T. F. B. 


Textile Materials; Apparatus for Treating -. with 

Liquids, for Dyeing, bleaching and other Purposes. J. 
Wetter, London. From A. Holle and Co., Germany. 
Eng. Pat. 18,756, Aug. 26, 1902. 


The object of the invention is to produce a simple and 
thorough circulation of dye liquor, bleaching liquid, or : 
wash water, through suitable receptacles. Instead of pro- j 
viding each vessel with a separate pump, two vessels, 1 aud j 
2, are placed in communication through one or more over¬ 
flow pipes, and these vessels are connected with an ordinary 
suction and force pump by the two suction and discharge ; 
pipes, 4 and 5. With this arrangement the liquid may be 
caused to flow from 4 into 5, and from ‘2 into 1, or in the j 
reverse direction. To provide uniform distribution of the 
liquids, and therefore uniform dyeing or bleaching, the j 
distributing pipes, 16, are provided with outlets which are 
larger or nearer together in proportion to their increasing 
distance from the point of inlet of the liquid in the dis¬ 
tributing pipe. The vertical core tube, 18, is made in 
sections, the lowest section fitting into a socket, 9, in the 
tube, 16, aud each of the other sections has, in the middle 
of its leDgtb, a flange which is situated between two bob¬ 
bins, with the exception of the last section, which terminates 
in a flange. This arrangement preserves the shape of the 
paper tubes of the bobbins. Each core tube, 18, is por- 


Fibrous or Filamentary Material [Artificial Horsehair], 
C. N. Holmes, London, U.S. l’ut. 737,256, Aug. 25, 1903. 

See Eng. Pat. 4379 of 1902 ; this Journal, 1903, 415. 

—T.F. B. 

Mercerising ; Apparatus for Use in —— . J. It. Eoob, 
Laurence, Mass. U.S. Put. 737,374, Aug. 25, 1903. 

A sEittEs of tangent rolls geared together and driven 
directly is provided below the working level of the liquid 
in a suitable mercerising receptacle, and arranged so that 
the material is led between these rolls, and around the 
peripheries of the same, the friction of the surface of the 
rolls with the surface of the materia! enabling the latter 
to resist the tendency to contract. Uue or more recepta¬ 
cles may be used aud one or more upright series of rolls 
in each receptacle, but each series is arranged in tangent 
connection with its adjacent series, Thus, iu the esse of 
two receptacles, each with two upright series of rolls, the 
first series is connected to the second by an intermediate 
tangent roll below, aud the second series is connected with 
the first series in the second receptacle hy an upper tangent 
roll outside the liquid, these being so arranged that the 
rolls form a continuous support for the material in its 
travel and thus prevent any tendency to contract.—II. N. 

Glutinous Substances [f 'a!rra/n Alyinale] from Seaweed s 

Process of Extracting -A. Krefting, Christiania, 

Assignor to H. Herrmann, Paris. U.S. Pat. 737,421, 
Aug. 25, 1903. 

See Eng. Pat. 7913 of 1903 ; this Journal, 1903, 793. 

6 —T. V. B. 



ERKNcn Patents. 

Waal; Process of Scouring and bleaching 

-. J. A. Kegraffe and P. F. Pojjol. 

Fr. Pat. 329,928, March 3, 1903. 

Wool is subjected to the actiou of a hot 
solution containing sodium peroxide and 
maguesium sulphate ; when it is free from 
grease, sulphuric acid is added till the bath 
is neutral, aud the oxygen thus liberated 
effects the bleaching. 

Wool, which has been previously 
scoured, is bleached in a bath containing 
“sodium peroxide, sulphuric acid, mag¬ 
nesia, and ammonia.”—T. F. B. 


Mercerising Cotton in Shins; Apparatus 

far -, applicublegflslso to Dyeing, 

bleaching. Drying or otherwise Treat¬ 
ing threads or other Fibrous Sub- 
atanci s by Similar Processes. T. Pratt, f 
l>r. Pat. 329,541, Feb. 19, 1903. 

See Eng. Pat 23,181 of 1901; this Jour¬ 
nal, 1903, 416.—T. F. B. 





1044 ” 


JOURNAL OF THB SOCIETY OF CHEMICAL INDUSTRY. E** -*”" 8 - 


Cotton and Silk Fabrios i Protest of DyeingMixed——, 
with Sulphide Dyestuffs. Actienges. filr AntUn Fabri- 
kation. Fr. Fat. 829,422, Feb. 16, 1903. 

A dye-bath in made up, as strong as possible, of Sulphur- 
Black T-extra (or other sulphide dyestuff) and an equal 
weight of sodium sulphide, with the addition of 12 grms. 
of dextrin and 80 grms. of sodium chloride for every lttro 

of solution. . 

The ootton and silk mixture is dyed in this bath tor an 
hour, at 40° C., and then boiled in a soap solution, lhe i 
result is that the cotton threads are dyed, whilst the silk 
threads remain white.—T. F. B. 

Dysiny with Sulphide Dyestuffs ; Process of —Soc. 
Anon. 1’rod. F. Bayer & Cic. hr. Fat. 329,432, Feb. 16, i 
1903. 

Alkali bisulphides or polysulphides are added to lbe dye- 
bath to remedy the uneven results usually obtatned with 

sulphide dyestuffs. . ... 

Tho process may consist of dyeing the goods in a boiling 
bath containing sodium bisulphide, 10 kilos.; dyestuff, 

15 kilos, i sodium sulphide, 10 kilos.; and crystallised 
sodium sulphate, 25 kilos., in 1800 litres of wuter^ ^ ^ 

Dyeing Threads in Apparatus under Pressure; A New 

Process for -. L. Detre. Fr. Fat. 829,896, March 7, 

1903. 

Is this invention the threads are first prepared in a suitable 
form for dyeing by winding them upon large cylindrical 
bobbins, such, tor instance, as Alexander bobbins, 
but the mandrels of these are constructed of paper, 
glass, ebonite, &e., in place of wood, so as not to stain 
the threads, A hollow vertical support, made in the form 
of a triangular prism standing on one of its trianguiar 
ends, has eases fixed to each of its sides, lhe bottoms 
of the cases are perforated to allow of circulation of the 
dye-liquor from the interior of the hollow support and 
over the bobbins which are slipped into the cases, lhe 
bottom of the hollow vertical support ends in a tube con¬ 
nected to any suitable arrangement for circulating the 
mordant, dye, &e., and the support with the bobbins m 
position is fixed in an apparatus for dyeing under pressure. 

Printing on Vegetable Tissues; Process of , for 
Producing Variegated Effects in One or More Colours. 
H. Schmid. Fr. Fat. 329,747, Feb. 26, 1903. 

A design is first printed on the textile fabric with one or 
more thickened dyestuffs, and afterwards a second design 
is printed with the aid of one or more mordants so as to 
fix the colour and produce the variegated effects in certain 
places. For instance, alizarin may be used as the dyestuff, 
and chromium acetate or salts of aluminium as the mordants. 
Subsequent steaming is used to thoroughly fix the colour. 
The unfixed dye may he removed by washing and soapmg, 
•nd thus leave the surface of the material in these places 
white. The process is reversible, the mordant in this ca66 
being used before the dye. Chemicals of suitable com¬ 
position, whioh produce by their interaction insoluble 
colours or bodies capable of contributing to the decoration 
of the stuff, may also be used to bring about similar effects. 

Printing i» Several Colours; Machines for The 

Printing Arts Co., Ltd., W. Black, and F. H. Mowbray. 
Fr. Pat. 329,793, Feb. 27, 1983- 
See Eng. Pat. 17,174 of 1902 ; this Journal, 1903, 905^ 

Painting on Velvet; Process of -- A. L. Tolmer and 

A. A. Eochereau. Fr. Pat. 329,854, Maroh 2, 1903. 

A white paint^ilutcd with collodion and ether, is first 
applied to the velvet or other stuff to act as a foundation; 
thepaint may thas he made to adhere to this groundwork, 
and. if • the latter is .sufficiently thick, the colours are 
obtained with a brighter hue. When the fi«t application 
is dry, the colours are applied, and finally the hackofthe 
velvet is passed backwards and forwards over a sharp edge, 
so as to restore the •"'"'h" 1 *** of the material.—«■ A. 


Printing Shaded or lllaided Designs on Testily Fabrics s 
Process for -. Soc. Lyonntise de Temtnre, Impres¬ 

sion, ApprcH et Gaufrage. Fr. Pat. 329,903, March 6, 
1903. 

Tub claim is for a process for printing shaded or blended 
designs on textile fabrics by means of engraved cylinders. 
The colour, shaded and prepared in the usual manner, is 
taken over the chase by means of a transporting roller of 
felt, the latter .being brought periodically into contact, with 
the roller for supplying the colour to the engraved cylinder. 

—B. N. 

VI—COLOURING- WOOD, PAPER, 
LEATHER, Etc. 

Leather Dyeing ; Formic Acid in -- M. C. Lamb. J. 

Soc. of Dyers and Colourists, 1903, 19, [9], 2ol—2o2. 

Formic acid is recommended for use in dyeing leather, 
instead of sulphuric and other mineral acids (see Society of 
Arts’ lleport on Leather for Bookbinding; this Journal, 
1902, 128, and 1901, 819). ... 

The amount of formic acid which produces the maximum 
colouring effect can be used without risk of injury; as a 
general rule it appears to be about twice the weight (as 40 
per cent, solution) of concentrated sulphuric acid necessary. 
Acetic and lactic acids have much less tinctorial effect than 
formic acid. Test' specimens are supplied with the paper 
showing that formic acid (4 parts of 40 per cent.) produces 
a deeper shade from “Fast Red A,” and from “Acid 
Green ” than sulphuric acid (2 parts), whilst lactic acid 
(8 parts) gives a paler shade than either of the other two. 
As a clearing agent, f.e., for use before dyeing to remove 
iron stains and lighten tho colour of the leather, sulphuric 
acid is most effective. } per cent, solution removed iron 
stains at once, whilst 20 per cent, formic aeid faded to 
do so, and acetic, lactic, tartaric, aud citric acids were 
equally unsuccessful. Hydrochloric and oxalic acids re¬ 
move stains readily, but have an injurious effect on the 
leather. Machine shaved goods are particularly liable to 
iron stains and require clearing, but, since the ultimate mis- 
chief caused by even minute quantities of sulphuric acid has 
been so clearly proved (Society of Arts’ Report, toe. cit .), 
it would seem that the only way to avoid sulphuric acid 
is to use picked hand-shaved skins for light shades, and 
dye all machine-shaved or stained skins in dark colours 
only.—R. L. J. 

United States Patent. 

| Floor Coverings, £c.; Method of Printing or Colouring 

i _. A. F. I.undeberg, Stockholm. U.S. Pat. 73 i ,345, 

; Sept.’ 1,1903. 

! See Kng. Fat. 9707 of 1902; this Journal, 1903, 739. 

—T. F. B. 

j VII—ACIDS, ALKALIS, AND SALTS. 

! Pcrsulphurie Acid; Rale of Conversion of ——, into 
l Caro's Acid, and the Composition of the latter. 

\ M. Mugdau. Zeits. Elektrochem., 1903, 9, [3*J> 719— 

j 721. 

j The author confirms the view of Armstrong and Lowry 
(this Journal, 1902, 913) that H 2 S 3 0 9 is the most probable 
formula for Caro’s acid. (See also this Journal, 1901, 
578 ; 1902, 343.)—A. S. 

Potassium Chlorate; Decomposition of - arid some 

Observations on the Decomposition of Sodium Chlorate 
and Sodium Perchlorate. J. Soobai. Zeits. physik. 
Chem., 44, 319—347. Chem. Centr., 1903, 2, [7], 415. 

, The author finds that at no stage in the decomposition of 
‘ potassium chlorate is a state of equilibrium reached, but 
that two reactions proceed simultaneously. The chief 
reaction is at 395° C.: 4KC10 3 =* KC1 & 8KC10,the 
secondary reaction, which occurs even at lower tempera¬ 
tures, is expressed by the equation KClOj =» KCI + 80. 
Pure potassium, perchlorate is not notably decomposed 
below 411° C. Sodium chlorate decomposes in a similar 
manner to potassium Chlorate. 8odiam perchlorate, like 
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other perchlorate*, yield* chlorate, chloride, and oxygen 
wbqn decomposed. Potassium nitrate doe* not decompose 
at 410° C., nor does it act upou potassium chloride or 
potassium perchlorate at this temperature.—A. S. 

Cuprummonium Compounds. Bouzat. Ann. Cbim. l’hvs., 

29, [7], 305—383. Chem. Centr., 1903, 2, [7], 417. 

(Bee also this Journal, 1902, 932, 970, 1158.) 

The author has prepared a number of crystallised eupram- 
mdniurn salts. The compound CuCI 3 .r.XH s .|H s O is 
prepared by cooling an ammoniscal solution ot cupric 
chloride to — 15° C., or by passing ammonia gas into the 
solution at 0° C. j it forms small (lark bloc crystals, 
soluble iu water. In presence of a largo quantity of water, 
cuprio hydroxide separates. Ou heatiug, the compound 
CuCU.SNHj is formed. On standing over caustic potash 
in an atmosphere of ammonia, the salt loses 1 mol. of water, 
forming the compound CuClj.5NII ;t . UI-O. 

The salt CuCl.j. 4 X1I V 2ICO is produced by allowing an 
ammonia cal solution of cupric chloride to evaporate at the 
ordinary temperature in an atmosphere of ammonia, or by 
treating' a concentrated, hot, ammoniaeal solution of cupric 
chloride with alcohol, uud allowing to cool. It forms dark 
blue crystals and has properties similar to the above- 
mentioned compound. 

The salt CuCI a .2NH 3 . JKjO is obtained by heating an 
ammoniacai solution of cupric chloride to 50° C\, and then 
incompletely precipitating with hot alcohol. It forms 
bluish-green microscopic crystals smelling fuiutly of 
ammonia. Like the corresponding anhydrous salt, it is 
decomposed by water. 

The cuprammonium sulphate CuS0 4 .4NH,.fH a 0 can be 
prepared by allowing an ammoniacai solution of copper 
sulphate to evaporate over lime; by precipitating such a 
solution with alcohol ; by allowing a similar hot concen¬ 
trated solution to cool; or by passing ammonia into such 
a solution. It has similar properties to the chloride, 
CuCI 2 .4Nll. v fU 3 U. 

The author lias determined the thermo-chemical relations 
of these salts, and also of the two double salts— 

CuSOj.(N 11,)jSO.i.6ICO and CuCl a .2NH 4 C1.2H 5 0. 

—A. S. 

Phosphorus; Reactions between Copper and Yellow -. 

SV. Straub. Zeits. anorg. Chem., 1903, 35 , 400. 
When phosphorus and copper are left together in water, 
even some distance apart or with a permeable diaphragm 
between them, the water around the phosphorus becomes 
black uud opaque and then dark-reddish, owing to the 
growth in it of exceedingly delicate feathery crystals of 
copper. With very rigid exclusion of air these effects are 
not observed, whilst access of air is necessary for the 
progress of the change. Withdrawn from the phosphorus 
and exposed to the air, the opaque black liquid soon 
becomes clear and colourless. The experiments have made 
it pretty certain that both the phosphorus and the copper 
are oxidised by the air that thus, through diffusion, acid 
copper phosphate soluble iu water, is continuously formed; 
that near to the phosphorus this is changed into black copper 
phosphide and phosphoric acid; and that the copper phos¬ 
phide is continuously chaoged by air into phosphoric acid 
and copper. 

In the well-known action of phosphorus upon a solution 
of oopper sulphate, whereby some of the phosphorus becomes 
dissolved as phosphoric acid, and the rest of it gets coated 
with oopper phosphide and copper itself, the same scries of 
change* obviously takes place, except that oxidation by the 
air is replaced by more rapid oxidation by the copper 
sulphate, its sulphuric acid beicg'left in solution along with 
the phosphoric acid.—A. S. 


Sulphuric Acid; Determination of ——, by Means of 
Benzidine. F. Rnsehlg. XXIII., page 1046', 



English Patents. 

Sulphuric Acid; Apparatus for the Manufacture of -. 

It. Evers, Foerde, Germany. ling. Pat. 17,616, Aug. #, 
1902. 

Sun Fr. l’at. 323,397 of 1902 j this Journal, 1U01C 493. 

-T. F. H. 

Coal Waste Products from Mining Operations; Utilisa- 

\ lion [Production of Sulphuric Acid] of -. I). Janko, 

J. Kiss, aud K. Stirling. Eng. Pat. 12,776, June 0, 1908, 
111., page 1040. 

Caustic Soda and Sodium Hypochlorite. ; Production of 

■ -, by Electrolysis. F. 1 errand, Manchester. Hug. 

Pat. 19,774, Sept. 10, 1902. 

Sotoi m hydroxide and hypochlorite are produced from 
sodium chloride by continuously running a solution of the 
latter through a closed tank containing a load (or the like) 
cathode, and »u aoodo consisting of discs or plates of 
carbon (or the like) surrounded by the cathode. In the 
apparatus shown, the lead cathode forms the shell of the 
horizontal cylinder receiving the snline solution. The 
carbon plates are threaded upon a conducting axial rod or 
tube within, which, if desired, may serve for the introduction 
of the solution.—K. S. 

Cyanides ; Manufacture of -, from Sulphocyanides. 

J. Tchcrniae, Freiburg, Germany. Eng. Pat. 17,976, 
Aug. 15, 1902. 

A sor.tmoN of a thiocyanate (sulphocyanide) mixed with 
dilute nitric acid is heated, and u current of air is passed 
through the mixture, slightly in excess of the proportion 
required by,the equation HSCX + ()-, ■= lICN r + SO a . Tile 
gases are led through a tower, in which any nitric oxide 
present is removed by a stream of water or of dilute uitrie 
acid; and are Chen, after passage over anhydrous sodium 
sulphate, led over sodium carbonate or hydroxide), heated 
to about 450“ G., to form a cyanide, nearly free from 
oyauute.—E. S. 

Air; Apparatus for Separating - , into its Constituent 

Gases. If. Dumars, Glenridge, New Jersey, U.8.A. 
Eng. Pat. 11 , 126 , May 15, 1903. 

Two liquid-air vessels arc used, each of which communicates 
below with a liquid-oxygen reeeptacle common to both, and , 
is provided with a compressed-air condensing pipe within 
it, the vessels being enclosed by an insulatiug vacuum 
chamber. A double conuter-current interchanger consist* 
of one high-pressuro air incoming pipe connected with aud 
deliveriug to the two condensing pipes within the liquid-air 
vessels, aud of two low-pressure outgoing pipes, one of 
which encloses the incoming high-pressure pipe, and the 
other is enclosed by the same. The nitrogen vaporising 
from the liquid air is collected apart, and when the proper 
proportion of this has been taken off (about four-fifths), 
the residual oxygen is allowed to run into the oxygen tank. 

in one form of apparatus the compressed air, after 
being cooled in the water-cooler, is used in an expansion 
engine before delivery to the interchanger.—E. S. 


United States Patents. 


Sulphuric Anhydride; [ Contact ] Process of Making --. 

IC. Haynaad, Spy, and L. Pierron, Jitte-St.-Pierre, 
Belgium. U.S. Pat. 736,876, Aug. 1H, 1903. 


See Eng. Pat. 10,254 of 1900 j this Journal, 1901, 42. 

—T. F. B. 


Sulphuric Acid; Absorber for the Manufacture 6f —r—. 
J. B. F. Hcrrcshoff,'Assignor to General Chemical Co., 
both of New York. U.S. Pat. 737,233, Aug. 25, 1908. 
The absorber comprises a receptacle, having an inlet for 
the gas to be absorbed, with a lunnel-shaped enlargement, 
extending downwardly, aud an annular perforated plate 
extending outwardly from the lower edge of the enlarge¬ 
ment with a rim depending from the outer edge of the plate. 
There is an outlet for maintaining the level of the liquid 
above the plate, so that the latter is kept immersed. 

v " ‘V- . 
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A gas-distributing device it connected with the inlet, and < 
located below the level of the liquid; and tubes for admitting 
a diluting agent at the lower part of the liquid hare their 
discharge ends directed inwardly. A cooling device’ is 
arranged above the perforated plate.— E. S. 

Electrolytic Decomposition of Saline Solutions. A. B. 
/.archer. Assignor to The Penobscot Cheiu. Fibre Co. 
U.S. Pat. 736,982, Aug. 25, 1902. XI. A., page 1054. 

French Patent. 

Aluminium Sulphate or simitar Substances; Calcining 

[ Drying ] -. A. E. Cummer. Fr. Put. 330,055, 

March 7, 1903. 

6kk. Eng. Pat. 4820 of 1903; this Journal, 1903, 907. 

—T. F. B. 

YIII.—GLASS, POTTERY, ENAMELS. 

Glass ; Production of Easily Fusible — — -, without the 
Use of Lead or Boric Acid. E. Orton, juu. Trans. 
Ainer. Ceram. Hoc., 1903, 5 , 305—337. 

Startin';; with common lime-soda glass, which was found 
to require too high a tempcratuie, the author succeeded, by 
decreasing the proportion of silica from 2 • 5 to 2 • 0 molecules, 
increasing the alkali from 0 5 to 0-6 molecule,employing 
0-3 molecule each of potash and soda instead of 0• (> of 
either alone, and by partly or wholly replacing lime by 
magnesia, baryta, or zinc oxide, in producing a large variety 
of glasses which soften at about 650° and melt at 750° C., 
whilst Cremer cones 010 melt from 875° to 925° C., and 
common window glass requires a temperature of 1155° C. 
The defect of swelling, possessed by the Cremer cones, is 
also exhibited by the above glasses, and if the cause cannot 
be overcome their value for use as cones will be considerably 
impaired. Another point still left unsettled is whether 
' any of the glasses are less volatile than the (.'renter frit, 
under protracted exposure to heat, and investigations into 
the cause of this swelling, point to absorption of sulphur 
trioxide, which is taken up in large proportion by the 
Seger irif, the lime aud the barium glasses, whereas ziuc 
glasses, magnesia glasses, and glasses containing both zinc 
and magnesium are less liable to absorb injurious quantities 
of sulphur.—C.S. 

Clays Influence of Magnesia on -. A. E. Ilottinger. 

Trans. Amer. Ceram. Soc., 1'J(.'3, 5 , 130—183. 
Owing to the fact that the melting and vitrifying points of 
clays containing magnesia are further apart than in clays 
containing lime, the former can he made into vitreous ware 
without great care iu burning, mid the ware will retain its 
shape even when the walls are extremely long and thin. 
Furthermore, such clays give dense bodies at comparatively 
low temperatures. 

To study the advantages of magnesia in porcelain 
mixtures, trials were made with lime and magnesia, and 
with dolomite containing 50-28 per cent, of calcium car¬ 
bonate aud 40 per cent, of magnesium carbonate, in 
conjunction with Berlin porcelain body consisting of: 
clay substance, 55; felspar, 21-2; and quartz, 23 5 per 
cent. The mixtures were ns follows, the table also giving 
the absorption when tired at the temperature of cone 1 and 
cone 5 respectively:— 


No. 

Mixture. 

Couo 1. 

Cone 5. 



— 


1 

Porcelain body 100, whiting 10. 

20-2 

24'!) 

2 

„ „ 100, ft. 

220 

11 *8 

S 

„ „ 11 ) 0 , dolomite 10. 

20’2 

12-4 

4 

„ „ 100, „ s. 

* „ 100, magnesite 10. 

101 

10*8 

5 

38-3 

0*0 

tt 

.,100, 5. 

13*2 

6*0 


Porcelain body without addition. 

6* 

22*3 

14*4 


JJo. 6 proved the beat, being a very hard, close body, 
relisting the action of a hard steel point. The dolomite 
mixtures were superior to those containing whiting, but 
inferior to the magnesite mixture. 


That magnesia will not give the same result as an 
eqhivalent amount of lime was shown by taking a coqe 4 
mixture, consisting of; felspar, 0-3 1 calcium carbonate. 
0-7 i kaolin, 9’2; quartz, 1 • 8 t replacing the lime by 
an equivalent of magnesia, and tiring the mixture at couo 1 
temperature, whereupon it was found that the lime mixture 
vitrified while the magnesia mixture remained porous. 
When fired at cone 5 tbe magnesia mixture vitrified, but 
without any sign of melting. 

Interesting results were obtained with a “ shale” (vitrified 
ware) containing: silica, 62-66 ; alumina, 21*26; ferric 
oxide, 3-50; lime, 0-92; magnesia, 0-54 ; alkali-, 4'60 ; 
percentage of loss by ignition, 6-44. These results are 
given below -.— 


Absorption. 


iO. 

Mixture. ! 






Cone 05. 

Cone 1. 

Cone 3. ; Cone 5. 

1 

Shale ICO, whiting 


i 

_ s _ j 


25. 

21*9 


Melted. 

2 

Shale loo, whiting 



v --v--—^ 


124. 

20-4 

\ it rifled 

Melted. 

S 

Khaie ICO. magim- 






32*8 

78 

Yitrilied. Shape 

4 

Shale 100, inugiie- 



retained. 



28-4 

- O’32 

„ Slightly 

8 

Shale 100 , dolomite 


! 

swelled. 


22. 

22-4 

11*5 

Partially Melted. 

0 i 

Shale 100, dololnite 



, melted. 


11. 

17*7 

12*1 

Blistered „ 


Shale without audi- 





tions. 

12*0 

0-78 

! ” ; * “ 


No. 4 was practically vitrified at cone 1, aud did not 
show signs of softening until cone 5, when it swelled slightly. 

'1 he dolomite mixtures did not fulfil expectations, showing 
less range in melting and vitrificatiou points than those 
containing lime, being still very porous at cone l,but losing 
shape and partly melting at cone 3.—C. S. 

“ Matt ” ( Pottery ) Glaze ; Development of -. 

C. F. Birnts. Trans. Amer. Ceram. Soc,, 1903, 6, 33—57. 
The author’s researches were based on the fact that the 
best texture surface on certain copper-green glazes was 
exhibited by such as contained 0-35 of alumina ; and the 
results showed that this proportion is also the most favour¬ 
able for colourless matt glazes, the best effects being 
furnished with mixtures containing such bases as the 
following: lead oxide, 0‘5 ; lime, 0 - 1—02; baryta,0-1— 
0-2; zinc oxide,0—0-2 ; potassium oxide, 0—O'l. 

A dead matt, giving a crocodile-skin effect, was furnished 
by lead oxide, 0-575 ; lime, 0-170 ; potassium oxide,0" 135; 
ziuc oxide, 0-120; together with 0 35 of alumina and 
1-60 of silica. A brigtit crystal glaze was obtained with 
lead oxide, 0-575 ; lime, o’-200; zinc oxide, 0-225; a 
beautiful texture matt with lead oxide, 0'575,- liuie, 0-200; 
zincoxide, 0-132 ; potassium oxide, 0-90 ; and a matt with 
lead oxide, 0-575; lime, 0-200; potassium oxide,0-225, 
the proportions of alumina and silica being the same 
throughout. 

In examining the influence of silica it was found that a 
good matt was obtained with 1 • 2, whilst 2 • 5 gave a brighter 
surface and increased mobility, and the best intermediate 
contained 1 • 95. This influence points to the probability of 
the matt texture being due to the particles of alumina 
which have been rejected by the glaze composition, but 
are combined when an extra amount of silica is used. As 
regards barium, its use enables the alumina to be reduced 
in amount; but it does not seem reliable in the raw state, 
though it might behave more favourably if fritted. " Lead 
seems to be tudispensable, though an excess is injurious ; 
and ziuc, potash, and lime'ate all desirable constituents of 
matt glazes.—C. S. 

Ceramic Colours i Underglaze -. E. C. Stover. 

Trans. Amer. Ceram. Soc., 1903, 6, 115—119. 

The trials were made with the oxides of copper, cubalt, 
nickel, uranium, manganese, chromium , and iron, and also 
with a prepared cMome-tin pink, all being used with two 
reduoino mixtures: oue th, spinel prepared according to 
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the Seger formula, and the other a Corfield flux corapouod 
of flint, Sdi); pearl ash, 100; white lead, 50; whiting 50; 
and nitre, 50 parts. 

The best results were obtained under glazes of the 
following composition : Lime, 0'6; zinc oxide, 0 -1 ; potash, 
soda, or lead oxide, 0-3 ; alumina, 0-22; and silica, 2-00; 
these glazes being fired at cone 6, whilst for cone 8 the 
proportions of alumina and silica were modified to 0-26 
and 2-'90 respectively. Two other glazes, fired at both 
temperatures, also gave good results, namely (1) potash, 
0-3; limo, 0-7; alumina, 0-5 ; silica, 4-0; and boric acid, 
1 -0 ; (2) lime, 0-48 ; potash, 0-19 ; zinc oxide, 0-13 ; lead 
oxide, 0-20; alumina, 0-26 ; silica, 2-68; boric acid, 0-30. 
This last is the formula for what is known as Trenton 
glaze. In all cases the colours were better with the flux 
than with the “ spinel,” and little difference was found in 
trials made with the colours applied over the glaze. The 
inference is that the proper way to control colour and 
shade is to adopt the most suitable flux or hardening 
substance and to regulate the tints by the proportions of 
oxides and the mixture adopted. Greater uniformity of 
eolour seems to be obtainable by using the oxides as 
uuderglaze colours than by calcining them to frit as a 
constituent of stained glaze.—C. S. 

Glazes ( Stoneware ) ; Studies on “ White Hrislol ” —. 
B. C. Purdy. Trans. Amer. Ceram. Soc., 1903, 5 , 136 — 165. 

Tnn author’s formula for white Bristol glaze, namely : 
potash, 0-5 ; zinc oxide, 0 4 ; lime, 0-1; alumina, 0-55 ; 
silica, 3-30; and borax, 0-01—gave unsatisfactary results 
in practice, owing to defective physical properties, which 
caused the glaze to crawl badly, and scale off in large 
patches when handled. In experiments made to remedy 
the trouble, the following formultc gave the best results:— 


Potash. 

Lime. 

| Zinc Oxide. 

Alumina, j 

Silica. 

0-'W5 j 

0*104 

i 0*44)5 

0*605 

2*845 

0*450 

;;*iro 

1 0-400 

0*800 

3*250 

0*370 1 

0*230 

■ 0*4»0 

0*500 

2‘900 

0.375 1 

0*225 

' 0 400 

O’500 

3*125 


The results prove, in comparison with the first formula, that 
as high a proportion as 0 55 equivalent of alumina can be 
used, but that chemical and physical reasons preclude the use 
of so high an equivalent of felspar; hence the equivalent 
of potash must he reduced. In fact the high percentage of 
felspar was found to be the cause of the crawling of the 
first-named glaze', and the resulting difficulties were not 
counterbalanced by the increased fusibility. For cone 7 
Bristol glaze, the use of 0-4 felspar gives a more fusible 
mixture in presence of O'5 alumina thau would 0-5 
felspar. 

With regard to the influence of alumina on fusibility, this 
is not always in direct proportion to the amount of alumina 
employed, but rather depends on the degree of react ion 
occurring between the ingredients, on the readiness of the 
aluminiferous iugredients to fuse, on the readiness with 
which the most fusible element will become a liquid in 
which the other ingredients are more readily brought into 
combination, and on the physical condition of the ingredients 
themselves. Seger found that greater fusibility was imparted 
to mixtures of 1 - 0 equivalent of felspar with 1-0, 2-0, and 
3-0 equivalents of calcium carbonate by adding a farther 
0-5—1-0 of felspar. An explanation of this is to he 
sought in the behaviour of clay when burnt jutt to the 
stage of dehydration—uamely, that it will react with lime to 
furnish a puzzolanc cement, thus indicating sufficient 
activity on the part of the resulting anhydrous aluminium 
silicate to combine with lime at a lower heat. Bleininger 
has shown that clay becomes ready for chemical activity at 
u lower temperature than felspar when lime is present, 

In the case of Bristol glazes containing no clay, the 
addition of felspar increases the fttsibilily; hut a greater 
influence is exertqd in this direction by additions of clay, 
especially in. presence of lime, thus showing that ft is the 
reaction between th< two most refractory ingredients, olay 
and calcium carbonate, that lowers the fusing pointof the 
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whole. Owing to this reaction, glazes containing 0 - 43— 
0-55 equivalent of alumina are the most fusible of any, 
provided the felspar does not exceed 0*4 equivalent; ana 
thik property brings the said glazes within the required 
range of fusibility of the average stonoware potter. 

I he first glaze in the foregoing table furnished a beautiful 
white Bristol glaze at cone 4 wheu fired ou a green stone¬ 
ware body in a majolica biscuit kiln, heated by gas, the 
temperature being raised as rapidly as possible In 48 hours. 
The same glaze gave excellent results wheu burned for 
20 hours at cone 2 in the glost fire ; but when tried in a 
stoneware kiln, where the temperature was raised slowly 
with coal, it needed cone 7 to furnish a good bright glaze. 
The time taken to mature thn body and gluze has a direct 
influence ou the quality, especially when the content of 
zinc is between 9-23 and 15 per cent, of the total weight. 
The more prolonged the firing after fusion begins, the 
brighter the glaze, since a larger proportion of the zinc in 
suspension is dissolved and combined. 

The ratio of alumina to silica in these glazes is 
governed by physical as well as chemical limitations, for 
while silica exerts a softening effect and helps to bring 
more zinc into solution, it, like felspar, produces physical 
difficulties counterbalancing these advantages. The most 
favourable alumina: silica ratio is 1 : 5 to 1 : 7. 

Experiments were made to show the relative effect, in 
various mixtures, of the increase of felspar at the expense 
of the calcium carbonate. The results were plotted in 
curves, which show that the most fusible glazes can he 
obtained with 0-3—0-4 equivalent of felspar, the higher 
limit giving the greatest fusibility, hut that beyond this 
point any further increase renders clay glaze more refrac¬ 
tory. Where the ratio between potash and alumina is 1:1, 
the fusibility is increased by adding felspar, in the absence 
of clay; but the lower the equivalent of felspar the higher 
can the potash-alumina ratio be without the fusing point of 
clayless glaze being attained. A glaze with 0-8 equivalent 
of clay, 0-4 of lime, and 0-2 of felspar or potash, is as 
fusible as one containing 0-5 of felspar and 01 of lime, 
with only 0-3 of added clay, owing to the action of the 
lime on the latter ingredient. 

The most successful and economical glaze tried has the 
following formula: potash, 0- I; lime, o 2; zinc oxide, 
0-4; alumina, 0-5(1; silica, 3-08; and is recommended for 
stoneware at cones (1—7. For higher temperatures the 
alumina and silica could be increased, keeping the ratio 
1 : 1-55, or diminished for lower temperatures, still pre¬ 
serving the same ratio ami not allowing the alumina to fall 
below 0-48.—C. S. 

Fbknch Patekt. 

Ceramic Products Manufacture of -, and Preparation 

of the Clay, Silicious Compounds, and Minerals therefor. 
Fr. Pat. 329,779, Feb. 27, 1903. 

See U.S. Pat. 722,791 of 1903; this Journal, 1903, 496. 

—T. F. B. 

IX.— BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Asphalt Industry; Recent Developments of the —. 
W.H. Delano. Proc. Inst.Civil Eng., 1902—,1903,152, 
[2], 3—13. 

The author has found that the best results for asphalt 
roadways, are obtained by placing a layer of asphalt 20 uim. 

I (j in.) thick on a 4-in. bed of concrete composed of washed 
flint pebbles, river sand, aud best Portland cement, gauged 
4, 8, and 1. Any cavities in the concrete revealed by a 
smooth edge are filled up with mortar composed of 8 parts 
of sand aud 1 of cement. In summer, five days should be 
allowed for setting, in winter seven days. For liquid- 
asphalt footpaths, hydraulic-lime concrete may be used, 
with a mortar floating. Instead of laying the asphalt 
powder hot (in which case the surface of the concrete must 
be dry), it may bo laid cold, by mixing it with petroleum 
spirit aud a solution of india-rubber. Slabs of asphalt wear 
well where there is little traffic, aad require no costly plant 
on the spot. They are laid in wet Portland-eement mortar 





1048 JOURNAL OF THa SOOIlTT OF OHSMIOAL INDU8TET. lfetrf.so.i9M. 


on a concrete bed.cemeut being poured into the joints, and 
afterwards swept otf with sawdust. 

Asphalt has heed found to protect buildings, bridges, 
breakwaters, See., exceedingly well from the action of water. 
As any water condensed remains nnabsorbed, however, 
flour, cement, &c., must he kept off asphalt floors by means 
of wooden frames. 

Tho author specially emphasises the high value of asphalt 
foundations for arresting vibration—as in the esse of steam- 
hammers, tunnels, iron bridges, heavy ordnance, &c. It is 
also vety useful in protecting iron turrets from gun and 
shell fire, us it is not pulverised like concrete, hut only torn 
asunder. 

A test for asphalt is mentioned, which consists in heating 
a niece on an iron plate. The asphalt should fall to pieces. 

-A G. L. 

Sandstone, Artificial, or Sand Brick ; Contributions to the 

Manufacture of -. S. V. Peppel. Trans. Amer. 

Ceram. Soc., 19o:t, 5, 168—217. 

Tint author believes that good brick can he produced by 
the processes patented by T. ltarber, O. Heiozerling, 
T. Boas, W. Olschewskey, O. II. Anderson, H. E. Brown, 
P. J, Prior, and \V. Schwarz respectively, and that the 
value of each resides in its ability to reduce the cost of 
production rather than in any advantage in causing the 
chemical reaction in hardening. The diiferenco in tho cost 
of producing brick by the last five of these processes would, 
it is'said, not exceed Is. (id. per 1,000, and the difference in 
the prime cost of tho plant is also relatively small. A wcll- 
equipped plant with a capacity of 20,000 bricks per 10—12 
hours’ day would cost about 4,000/.—5,000/. in America, 
and the cost of production would be from 10s. to 15s. per 
1,000, whilst the selling price ranges, it is said, from 32s. to 
60*. per 1,000.—('. S. 

Brick i A Method for Making Enamelled -. I,. E. 

Barringer. Trans. Amer. Ceram. Soc., 1003, 5 , 256—280. 
The body used was Lower Mercer clay containing : silica, 
free, 24 20, combined, 34-66; alumina, 27 ■ 9(5 ; ferric 
Oxide, 1-40; lime, 0-51; magnesia, 0-64; alkalis, 2• 73 ; 
and water of combination, 8-82 percent.; and this clay 
burned to a bard, dense, pale buff body at cone 8. The 
glaze, which was applied to the soft-burned bricks, un¬ 
saleable to builders, had tho formula—0-3 potash,0-0 lime, 
0’1 zinc oxide (1 '0 RO), 0-4 alumina, and 3'825 silica, 
and was selected as the best of 26 mixtures tried. The 
white engobo selected for applicatiou between the body 
and the glaze was composed of China clay, 50-0; flint, 
30*0; and felspar, 20-0 per cent. ; tho formula being— 
0-156 potash, 1-0 alumina, and 4 ■ 80 silica; this proving 
the best out of four mixtures. To increase the tenacity of 
adherence between tho engobe and tho body, the former 
received an addition of 5 per cent, of sodium carbonate, 
dissolved in a minimum of water, after the eDgobe had 
been made up to the proper thickness. 

A few coloured ougobes were prepared, the best and 
cheapest blue being obtained by adding a solution of cobalt 
chloride to the eDgobe, the latter being sufficiently alkaline 
to ensure precipitation and uniform coloration throughout 
the mass. Iron colours can also be obtained by the same 
-method. A dark sage-green was produced by adding 
13 parts of raw chromic oxide to 87 parts of engobe; a 
satisfactory pink, by means of Seger’s pink stain (8—10 
per cent.) ; and a fairly good brown with 12 parts of 
commercial manganese (manganese dioxide, 81-01 per 
cent.; ferric oxide, 5’73 per cent.) and 88 of engobe. In 
an attempt to produce copper-greens, it was found that the 
copper volatilised at the edges of the brick, leaving a white 
edging, and on breaking a brick it was noticed that the 
copper had left the engobe entirely and settled in the glaze. 

In applying the engobe and glaze by dipping, the most 
convenient density was found to be 45° and 50° B. 
respectively, and the brioks were fired in small rectangular 
down-draught kilns without saggars. Of the colours 
mentioned aWe, blue and manganese iron-brown are the 
easiest to bnrif, the colouring agent* noting as fluxes and 
giving uniform shades. Chrome-green *nd chrome-tm- 
pink, however, require fully matured glares, *nd must be 
tired in the hottest part* of the kilu. 


To te*t the durability of the brick*, a number of them 
were laid to form the top courses hi a stack of one of the 
kilns, and though exposed to' extreine fluctuations of 
temperature for an entire winter, remained entirely free 
from craeking. 

A plant for manufacturing such enamelled brick is also 
described in the paper.—C. ri. 

Cements ,- Recent Investigations in -. A. V. Bleiuinger. 

Trans Araer. Ceram. Soc., 1903, 5, 74—104. 

Av-ran reviewing the work done by various investigators 
since 1857 , the author reports on his own researches, con¬ 
ducted for the Ohio Geological Survey. When clay sub¬ 
stance is heated with amorphous calcium carbonate, the 
lime commences to act soon after the liberation of carbon 
dioxide has begun, and the clay is completely decomposed 
at about 850° C. The attack on free quartz begins at 
about 950'’ C., but free silica that will not pass through a 
120—150-mesh sieve is Unaffected at temperatures up to 
1,350° ( helspathic minerals are attacked almost *s 
readily as clay. The action of crystalline calcium car¬ 
bonate is more sluggish than the amorphous form, especially 
below 1100° C. 

Chemical Activitg of Calcium Oxide. —This was examined 
by grinding calcium carbonate intimately together with 
I flint in a wet ball mill, to furnish a mixture of the 
formula O'25Cu():i;i0 2 , which was then burnt at 800°— 
1,350° C., the intermediate temperatures rising by 100° 
to 1,200° (7. The amount of silica rendered soluble 
increased from 5'94 per cent, at 800° 0. to 22-73 
per cent, at 1,350° C. There is an intimate connection 
i between the progress of this reaction and the evolution of 
heat due to the hydration of the lime, very little heat 
I being disengaged by calcium silicates or those of magnesia, 
j Tho calorimetric hydration values, however, merely indicate 
! certain general tendencies in the lime and magnesium 
series, and cannot be used as a basis of exact calculations 
of chemical composition, unless special precautions be taken 
to minimise error, the risk of which increases with the 
basicity of the mixture. 

Physical Analysis of Cement. —In examining American 
cements for evidence of careless manufacture, use was made 
of the following modification of the Whitney method of 
physical analysis :—5 gras, of the dried raw cement mixture 
are made into a thin paste with water, and washed through 
sieves of 80, 120, and 130 meshes per inch in sucoessinn, 
the residue in each case being dried and weighed. The 
portion passing through the finest sieve is made up witli 
water to 200 e.c. iu a 250 c.e. beaker, where it is stirred 
for one minute, left to settle for an equal tirao, aud the 
supernatant liquid carefully siphoned off. This operation 
is repeated until the liquid is dear, whereupon the residue 
is dried and weighed. The washings are next concentrated 
to 200 c.e., stirred as before, left to settle for three minutes, 
and syphoned off, this treatment also beiug repeated till the 
supernatant liquid is clear. The residue iu this case is dried 
aud weighed, anil the washings are put through a third 
treatment, wherein the period allowed for repose is in¬ 
creased to nine minutes, the final sediment being dried and 
weighed. These operations furnish three grades of sediment 
of less size than the grains retained by the 200-mesh sieve, 
namely, 0-0088—O'0004 in. (for quartz), 0-0016—0-0002 
in., and 0-0011—0-00014 in., respectively. The same 
method was applied to burnt and ground Portland cement, 
though in their ease alcohol redistilled over caustic lime 
was used. 

Function of Chemical Composition with regard to 
Hydraulicity of Cements. —In one Berie* of. tests in this 
connection, use was made of synthetical Roman cements, 
burnt at 900°, 1,000°, and 1,100° C, respectively. The 
clay was introduced in two ways; first as kaolin with 
46-4 per cent, of silica, 39-7 per cent, of alumina, and 
13-9 per cent, of moisture; secondly as a mixture of 
kaolin and flinty' containing 70 per cent, of silica, 22-21 
per cent, of alumina,.and 7'7. of moisture. In the one 
case the ratio ailica-. alumina was 1-17:1, and in the 
other; 1:1»69. The lime used was best whiting, and the 
whols after brine cronnd wet in a ooreelain ball mill 
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for six hours, «U heated for two hours at tbs tem¬ 
perature specified, "In the other series, with American 
natural cements, a natural dolomitic limestone from Ohio 
was used to replace the lime molecnle by the double 
molecule of magnesium-calcium carbonate m equivalent 
proportion. The results of the first series are held to 
indicate that the temperatures employed were too low to 
bring out the full hydraulieity of the mixtures; aud that 
kaolin is less efficient than the kaolin-flint mixture. In 
the second series a narrow temperature range of hydraulic 
activity is indicated; and the breaking down of the silicates 
seems to he due to the two rates of hydration of magnesia 
and lime. 

An extension of the same trials to Portland cement 
shows that the best cements are produced from clays rich 
in silica, provided the lime ratio is suitable and the grinding 
and burning have been properly performed. In many 
cases benefit is derived from the addition of free silica 
as sandstone, the stone being first calcined in a kiln, 
quenched while hot, and added in a ground condition, to 
overcome the difficulty experienced in grinding quartz 
when enveloped by particles of clay. Vitrification and the 
behaviour of poor cements can often he improved by adding 
a small quantity of iron ore; and the greater part of the 
iron in rotary-kiln clinker is in the condition of ferric oxide, 
notwithstanding that the colour is black.— C. S. 

Electro - Endosmose ; Technical Application of - 

[ Drying Wet Clay]. Count von Schwerin. Xf.A., 
page 1053. 

English I’atknt. 

Woodi Impregnation of - [with Tar-Oils']. O. Heise, 

Berlin. Eng. Pat. 22,805, Oct. 20, 1002. . 

See Fr. Pat. 325,186 of 1902 ; this Journal, 1903, 698. 

—X. F. B. 

United States Patent. 

Fireproofing Wood; Process of A. M. Pierce, 

Brooklyn, Assignor to B. L. Gilbert and W. II. Peddle, 
Now York. U.S. Pat. 737,468, Aug. 25, 1903. 

See Eng. Pat. 14,522 of 1903; this Journal, 1903, 99H. 

—It. A. 

French Patents. 


Refractory Material obtained without Roasting. , 

H. Esteve. Fr. Pat. 329,802, Feb. 27, 1*08. 

A kkfhactohy material is produced by treating In a mould 
or press a mixture uf clay (10 parts), plumbago 130 parts), 
“ash of charcoal” (30 parts), sulphate of qbpper of of 
iron (4 parts), and ferric oxide (16 parts), with sufficient 
water to form a plastic mass.—A. S. 

Asphalt and Hitumen; Composition of -, for Paving 

and other Purposes. II. I). Blake. Fr. Pat, 329,9*8, 
March 6, 1903. *’ 

The composition consists of 10 parts of natural bitumen, 
40 parts of fine sand, powdered chalk or similar substance, 
aud 50 parts of mineral asphalt. —A. (!. L. 

X—METALLURGY. 

Steel; The Heat Treatment of ——. W. Campbell. 

Iron and Steel Inst., Sept. 1903. 

The author’s experiments with a steel containing 0 ' 50 per 
cent, of carbon, (rUH per cent, of manganese, 0 - 094 per 
cent, of silicon, 0‘0'IH per cent, of phosphorus, and O' 08 
percent, of sulphur,led him to the following conclusion^:— 
The structure of tin- steel used, dependod upon the two 
constituents present, namely, ferrite and pearlite. The 
pearlit.! will show the finest structure when the steel has 
been heated to just above Ac,, or when it has beeu trans¬ 
formed into martensite. Heating to temperatures above 
this point will cause a coarser structure. Above Ac,, the 
ferrite begins to diminish in si/.e, owing to its being dis¬ 
solved in the martensite. This process continues until the 
whole of the ferrite is dissolved, when the change, Ac,— ,, 
is complete. The finest structure of the whole alloy occurs 
when these two changes balance, apparently at a point just 
below that where Ac-_, 3 is complete. The best finishing 
temperature is one such that the bars leave the rolls as 
near Ac. us possible.— A. S. 

Steel Rails; Sorbitic -. J. E. Stead and « 

A. >V. Hichiirds. Iron and Steel lust., Sept. 1903. : 


Wood ; Method of Impregnating ——, with Tar-Oil. 
O. Heise. First Addition, dated Feb. 26, 1903, to Fr. 
Fat. 325,486, Oct. 21, 1902. 

Instead of impregnating wood with oil under pressure, 
solutions of salts or a mixture of a salt solution with an 
antiseptic body may be used. The treatment with steam 
under pressure may be replaced by treatment with super¬ 
heated steam or with hot gas under pressure, or with a 
mixture of the two.—A. G. L. 

Pricks; New Composition for Light —— ■ A. Marsault. 
Fr. Fat. 329,500, Feb. 18, 1903. 

The bricks consist chiefly of one of two minerals, having 
the composition 92 to 96 per cent, of silica and 8 to 4 per 
cent, of alumina, and 82 to 8G per cent, of silica and 18 to 
14 per cent alumina, respectively. The first is used for 
making very hard bricks capable of withstanding great 
pressures and elevated temperatures, the second for par¬ 
titions, filling up, &c. The powdered mineral is mixed 
with 5 to 25 per cent, of bran, sawdust, bark, Ac., the 
mixture moistened, and moulded in a press. The bricks 
obtained are allowed to dry in the air and burnt as usual. 

—A. G. L. 

Artificial Stone ; Process and Apparatus for Making --. 

v E. Eaton. Fr. Fat. 829,671, Feb. 24, 1908. 

See Eng. Fat. 2372 of 19t3 ; this Journal, 1903, 698. 

—T. F. B. 

Silicon, Carbon, and Oxygen in ChemicalCombination; 
Compounds [Refractor w Material ] containing —, and 
their Manufacture. The Aoheion Ck>. , Fr. Fat, 829,778, 
Feb. 27, 1908. 

See Eng. Pat. 8629 of 1903 and UB, Pat. 722,708 of 1903’; 
this Journal, 1908, 743 and 500 respectively.—-T, F; B. 


The usual method for the production of sorbite, which may 
be regarded os pearlite which has not been able to separate 
into ferriie and cementite by reason of lack of time, 
or from some other cause, and which confers upon steel 
greater tenacity and toughness, has been to reheat the steel 
and quench in oil, or to quench completely in water and 
reheat to dull redness. The authors avoid reheating, but < 
quench the heads of the steel rails, as soon as they aro 
sawn to length, so that a point below Ar, is reached, and 
thus allow the residual heat in the rails to do the tempering. 
It is found that, by this method, although the elongation is 
decreased, the contraction of area remains practically the 
same. The authors believe that by specially treating steel 
rails in the manner described, their life will be increased 
from 25 to 50 per cent., uud they state that pearlite should 
bo replaced by sorbite In all structural steels which have to 
be subjected to friction, percussion, or vibration when in 
use.—A. 8. 

Steel Rails high in Manganese; Notes on the Meat 

Treatment of -. .1. S. Idoyd. Iron aud Steel Inst., 

Sept. 1903. 

The author finds that at the ordinary normal heat suitable 
for rolling ingots, steel containing 0-46 per cent, of carbon 
and 1 *33 per cent, of manganese is made exceedingly 
brittle, if it is not further treated, but allowed to oool on 
the mill floor, blow cooling in the furnace after heating 
for 18 hours at 950° C. makes the material about twice as 
ductile as it was in the original rail, but the tenacity is 
considerably reduced. Heating to the rolling temperature 
causes an enormous,development in the size of (he grains, 
but these are broken up by heating to 950° C. and snbse- 
uent slow cooling, the structure obtained being twice as 1 
ne os that of the normal rail.— A- 8. 
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Steel i Reiteration of Dangerously Crystalline ——, by 
Heat Treatment. 3. E. Stead and A. W. Richards. Iron 
and Steel Inst., Sept. 1903. * 

When steel is heated at a high temperature, causing it 
to be brittle, a microscopic examination shows a great 
development in the sire of the crystalline grains. Tbe 
temperature necessary to cause such deterioratioff is only a 
little above that to which steel is commonly heated previous 
to rolling or forging. Reheating to about 870“ C. is 
found, in nearly all cases, to restore to it the original 
structure. Indeed, the results tend to showdhat a short 
reheating to about 900° C. makes the steel better than it was 
originally, especially in the case of high carbon steels. 

Forgings of unequal section are preferably heated to 
850°—900“ C. and cooled in air, oil, Ac., being finally j 
annealed in n furnace at a dull red heat to remove the 
stresses produced by rupid cooling.—T. F. B. 

Steel; Diffusion of Sulphide through -. 

E. I). Campbell. Iron and Steel Inst., Sept. 1903. 
Fcrtheu experiments are described which show that iron 
is permeable to sulphides when heated above 1200° C. (See 
this Journal, 1896, 90C, and 1897, SOI.) 

The asbestos covering which enclosed the iron tubes 
used in the experiments was found to be converted into a 
hard greenish-black scale, containing amounts of sulphur 
varying from 0 • til to O' 57 per cent, and iron 17'25 to 
26-13 per cent. When, instead of using oxysulphide of 
iron alone, nickel sulphide (Ni 4 S a ) was also introduced 
into the tubes, the diffusion took place just the same. 

—T. V. 11. 

Iron i Influence of Silicon on—-. T. linker. Iron and 
Steel Inst., Sept. 1903. 

The, author prepared a series of iron-silicon alloys con¬ 
taining from 1 to 11 per cent, of silicon, and only traces 
of other elements, and studied their microstructure and 
mechanical and physical properties. It was found that the 
addition of silicon to iron increases the elastic limit and 
tenacity, but reduces the ductility. If the alloy be well 
annealed, the loss of ductility is not very considerable until 
the amount of silicon reaches 5 per cent., after which it 
becomes very great, the ductility being almost nil with 
4 per cent, of silicon. The alloys gradually iucrense in 
hardness with the addition of silicon. 

The effects of heat treatment on the alloys are shown in 
a series of cooling curves. The addition of 1 *2 per cent, of | 
silicon to iron entirely eliminates AU :i and lowers the 
temperature at which AH 3 occurs to 733“ O. Further 


adaptions of silicon lower AR. to a sfipggfoater extent, as is 
shown in the following table:— 


Silicon 
j*?r Cent. 

Temperature 
, at which 

Displacement. 

Displacement 
per 1 per Cent. 

Ar* occurs. 

of Silicon. 

n-02 ! 

740° C. 




733° e. 

7° 

6*8° 

I'M ! 

725° 0- 

15° 

7'7° 

2'Otl 1 

713° C. 

27° 

9*3° 

4'50 

703° C. 

37° 

8*2° 

4'89 


40° 

9*4° 

7*47 

678° 0. 

62° 

\ 

8'3° 


Eight photomicrographs showing the mierostrueture of 
the various alleys are included in the paper. 

With regard to the magnetic properties of the alloys, 
the permeability for low magnetic fields incresses with 
increasing additions of silicon, and the coercive force and 
hysteresis loss decrease.—A. S. 

Iron and Tungsten; Alloys of -. It. A. lladfield. 

Iron and Steel Inst., Sept. 1903. 

; The author prepared and examined a series of iron-tungsten 
I alloys, containing from O'10 to 16'18 per cent, of tungsten, 
i and (with the exception of carbon, in tbe alloys containing 
I 7-47 per cent, or more of tungsten) only small percentages 
of other elements. As in the case of iron nickel and iron- 
j chromium alloys (this Journal, 1892, 910 ; 1900, 150), the 
addition of silicon or aluminium was necessary to obtain 
sound alloys. 

Cast Alloys. —With increasing proportions of tungsten 
tlm toughness of the alloys diminished and the hardness 
increased. No zono of brittleness—followed, on further 
addition of the alloying metnl, by a return to toughness— 
was observed, as was tbe case with iron-manganese and 
iron-nickel alloys (this Journal, 1888, 211; 1900, 150). 
The magnetic susceptibility of the alloys is not diminished 
by increasing amounts of tungsten. 

Forged Alloys. —The peculiar “ silky ” fracture regarded 
j as characteristic of tungsten steels, was only observed when 
the carbon exceeded 1J per cent.; it appears to be caused 
j by tbe presence of carbon in combination with tungsten 
Unannealed alloys containing up to 1'49 per cent, of 
tungsten showed a certain amount of ductility, but the 
toughness rapidly diminished witli higher amounts of 
tungsten.' The ductility is considerably increased by an¬ 
nealing. The elastic limit of unaunealcd alloys, containing 
up to 1'49 per cent, of tungsten, is only slightly higher than 
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Unnimnenled 
Test Bars. Load in 
Tons per Sq. Inch. 
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Annealed ^Telts'uSn” 1 Forged 

Test Bars. Load in Material') Bending j Bending 

Tons per Sq. Inch. ' Tons'per j Strips ' j Strips ' 

Sq. Inch. 
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Tests on 
Forsred 
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, immersion 
in 50 per 
; Cenr. Sul- 
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i lor 21 Days. 
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Tons. 

Tons. 

Per 

Cent. 

Per 

Cent. 

i 

Tons.i Tons. 

Per 

Cent. 

Per 

Cent. 

Tons. 

Per 

Cent. 

Bent 

to 

Beut 

to 

Bent 

to 

Bent 

to 


Per 

Cent 

0*13 

0*22 

0*10 

20 

25 

35 

60 

14 

22 

43 

05 


.. 

56° 

105° 

Double 

Double 



0*15 

0*22 

0*20 

22 

27 

40 

60 

16 

22 

46 

GO 

30 

52 

04° 

Double 



3*055 

5 

0*15 

0*29 

0*40 

24 

31 

33 

59 

18 

25 

30 

r>o 

30 

50 

31° 

158° 



.. 

., 

0*13 

0*18 

0*35 

20 

27 

37 

58 

1(1 

23 

45 

G9 

•. 


51° 

Double 



., 

., 

0*21 

0*18 

0*81 

20 

32 

35 

03 

18 

26 

57 

53 


„, 

31° 

M 




.. 

t 0*22 

0*18 

1*20 

25 

32 

23 

49 

17 

27 

37 

54 


.. 

53“ 






0*21 

0*25 

1*49 

20 

34 

23 

46 

19 

28 

37 

64 

30 

48 

18° 

» 1 



2i«2 

3 

0*28 

O'23 

3*40 

31 

41 

29 

51 

23 

34 

34 

53 

40 

30 

23° 

,, 

110° 


1*392 

2 

0*38 

0*20 

7*47 

37 

63 

14 

18 

24 

40 

25 

38 

40 

. 22 

6° 

41° 

S4° 


2*707 

4 

0*46 

0*28 

8*S8 

43 

64 

2 

2 

25 

42 

23 

32 


. _ 

G J 

32° 

46° 

„ 



0*63 

0*25 

10*56 

55 

80 

5 - 

4 

28 

48 

10 

30 


a „ 

0°j 

28’ 

10° 

„ 

.. 

.. 

0*76. 

0*28- 

0*«f 

13*65 

Too hard to machine. 

27 

57 

3 

2 

50 

9 

3° 

10° 

5° 

168° 

3*020 

6 

U'78 

10*18 

60* 

Broke 
short 
at S3. 

t 

* 

27 

43 

1 

i 

76 

2 

2° 

0° 

3° 

95° 

3*574 

5 


• Bar measured up to 60 tons, but no cot obi' rvil. 
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in steel containing ^similar amounts of carbon; but with 
higher proportions of tungsten, a considerable increase was 
observed, owing, in great measure, to the “ self-hardening ” 
effect of iron-tungsten alloys on cooling during the forging 
process. The annealed alloys have a comparatively low- 
elastic limit, the effect of tun paten in this respect being 
quite different from that of nickel,chromium, or manganese. 
The tenacity of the unannealed alloys increases with the 
proportion of tungsten, but this is probably due rather to 
hammer-hardening or self-hardening, than to the pre¬ 
sence of tungsten. The tenacity of the annealed alloys 
is comparatively low. Annealing considerably increases 
both the elongation and reduction of area of iron-tungsten 
alloys. The results of the compression tests confirmed the 
fact indicated by tensile and other tests, that tungsten does 
not, when the amount of carbon is comparatively low, 
greatly stiffen or harden iron. 

The chief results of the various tests are v sliown in the 
accompanying table, page 10. r i0. 

The addition of tungsten, like that of manganese, chro¬ 
mium, Sec., to iron, greatly hinders or prohibits the welding 
together of specimens. 

The magnetic qualities of iron-tungsten alloys have been 
previously investigated (this Journal, 1900, 911). 

The effect of heat treatment on the alloys is shown in a 
series of curves prepared by Osmond, who states that : — 

(1) If the temperature does not exceed 850° C., the 
curves do not sensibly differ from those of steel without 
tungsten. 

(2) If the temperature reaches aliout 1010° C., AR, is 
very sharply lowered ; Alt, and AK : are not altered. 

(3) When the temperature reaches 1300° C., A li 3 and 
AR a are also lowered, and tend to rejoin AR,. 

(4) Under certain conditions All, appears to divide into 
two portions. 

The author finally discusses the properties of self-harden¬ 
ing steels (this Journal, 1903, 300, 422).—A. S. 

Metallic Oxides; Reduction of -, in a Current of 

Hydrogen. F. Glaser. Zeits. anorg. Chem., 36, ■—35. 

Cbem. Ccntr., 1903, 2, [8], 482. 

Silver oxide is reduced to silver snboxide at 34° C-, and 
to metallic silver at 63° C. Yellow mercury oxide begins 
to lose oxygen at 75° C., red oxide at 91° C., and crystalline 
red oxide at 140° C. Copper oxide prepared from the 
nitrate is converted into metallic copper at 150° C., 
“powdered” copper oxide, on the other hand, only at 
194° C. Lead peroxide yields lead oxide at 194° C., 
greyish-green suboxide at 211° C., and metallic lead at 
235° C. Cadmium oxide was reduced to metal by heating 
in a current of hydrogen for three hours at 290°—800° C. 
A. nickel compound of the composition, NijO y H 4 , obtained 
by precipitating a nickel salt with an alkali hypochlorite, 
lost one atom of oxygen at 50° C., and by further heating 
at 109 —112° C., was converted into nickelous hydroxide, 
Ni(OH) 2 . The latter when heated in the air, at 255°—300° C., 
formed nickel monoxide, which when heated at 230° C. in 
hydrogen, was converted into black nickel suboxide, Ni 2 (), 
and at 500° C. into metallic nickel. Cobalt sesquioxide 
when heated in a current of hydrogen gives the protosesqui- 
oxide, Co a 0 4 at 194° C„ the monoxide at 207° C., and 
metallic cobalt at 500° C. From ferric oxide there are 
formed the magnetic oxide, Fe 3 0 4 , at 298° C., ferrous oxide 
at 305° C., and metallic iron at 495°—500° C. Manganese 
peroxide is reduced to the sesquioxide at 183° C., to the 
oxide, Mn 3 0 4 , at 230° C., to manganous oxide at 296° C., 
and to metallic manganese above 1200° C. Zinc oxido is 
acted upon slowly by hydrogen at 454" C. The author 
proposes to make use of the reduction of metallic oxides 
by hydrogeu for the quantitative determination of different 
oxides in mixtures, for example, in mixtures of copper 
oxide with the oxides of zinc, iron, nickel and silver. 

—A. S. 

Sulphur in Iron and Steel; Apparatus for the Deter¬ 
mination of -. A. Kleine. XXIII., page 1064 . 

Lead and Silver; Determination of —, by the Dry 

Method , in Ores containing Copper and Antimony. E. 

Frost and E. Lecocq. XXIII., page 1066. 


Arsenic ; Determination of -, in Ores and Metallurgical 

By-products. E. I’rost and K. von Winiwarter. XXIII., 
page 1066. 

English Patents. 

Steel from Chromic Pig Iron; Method of Manufhcluring 

-. C. M. Leitoh, London. From O. Massenaa, 

Wiesbaden. Eng. Pat. 26,980, Dec. 6, 1902. 

See Fr. Pat. 329,132 of 1902 ; this Journal, 1903, 1002. 

—T. F. li. 

Oresi [ Magnetic ] Treatment of -II. F. Campbell, 

Melrose, Mass. Kng. Pat. 6811, March 24, 1903. 

See U.S. Pats. 723,362 and 723,363 of 1903 ; this Journal, 
1903, 558.—T. F. B. 

Metal Castings or Alloys; Process of Manufacturing 

Homogeneous -. C. A. Jensen, London. From H. 

Goldschmidt and W. Mathesius, Kssen-on-the-Ruhr, 
Germany. Eng. Pat. 22,294, Oct. 14, 1902. 

See U.S. Pat. 733,957, July 31, 1903 ; this Journal 1908, 
953.—E. S. 

Precious Metals; Recovery of - . II. L. Sulman and 

H. F. Kirkpatrick-Picard, Loudon. Kng. Pat. 27,360, 
Dec. 1 1, 1902. 

The pulped ores, mixed with a liquid solvent for the 
preoious metals, are passed upwards into nn apparatus con¬ 
sisting of concentric, inverted, conical, or similar vessels, 
having amalgamated surfaees, the narrow intervening spaces 
being filled with a descending body of mercury, kept con¬ 
tinuously charged with an amalgam of sodium or other 
electropositive metal. The process is also applicable to the 
recovery of precious metals from solutions that have been 
removed by previous filtration from ores or slimes undor 
treatment. The mercury may be continuously charged 
with sodium in a connected apparatus by electrolysis. 
Compare Eng. Pat. 7157. April 4, 1901 ; and U.S. Pat. 
708,504, Sept. 2, 1902 ; this Journal 1902, 1081 and 1234. 

—E. S. 

Precious Metals; Extraction of ., from their Ores. 
J. B. De Alzugaray, Shortlands, Kent. Eng. Pat. 
17,709, Aug. 12, 1902. 

The finely-divided ore is mechanically agitated in a vessel 
containing solution of a cyanide, into which a gaseous 
oxidising mixture, consisting of a gaseous halogen, with a 
halogen acid, or comhined with oxygen, or ozonised air, 
steam, Ac., is blown. Or the ore maybe agitated in water, 
and the gaseous mixture blown in may carry with it a 
gaseous cyanogen compound. The present invention is 
stated to be widely different from the bromocyanide 
process by the use of an acidified oxidisor, so that a brorao- 
cyanide is not produced. After some hours treatment, the 
precious metals are recovered from the separated solution 
by any suitable process. Compare U.S. Pat. 701,002,1902, 
and Eng. Pat. 15,541, 1901 ; this Journal, 1902, 863 and 
1140 j also U.S. Pat. 724,076, March 31, 1903; and Kng. 
Pat. 17,322, Aug. 6, 1902 ; this Journal, 1903, 558 and 913. 

—E. S. 

Fine Ores, Granulated Ores, or Sand Ores; Process of 

Preparing -, for Moulding them into Briquettes 

and Making them Fit for Use iti the Blast Furnace. 
W. iluffelmann, Duisburg, Germany. Eng. Put. 10,648, 
May 11, 1903. 

TnK fine ores are mixed with dust of coke or eharcoal, 
and are completely dried by heat in a suitable apparatus; 
molten tur is then added to the hot mixture, and the mass 
is moulded into briquettes under high pressure. Ill gome 
cases the briquettes are baked at a bright red heat before 
storing.—K. S. 

Aluminium ; Manufacture and Method of Applying a 
Special Solder for Joining -. C. McArthur, Aber¬ 

deen. Eng. Pat. 28,605, Dec. 27, 1902. 

To form the solder, ammonium chloride and heavy magne¬ 
sium carbonate are successively stirred into molten zinp 
and block tin is then stirred in, all these being in stated 
proportions. The manner of using the solder is described. 

—E.8. 
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Soldering ('(imposition; A Liquid -. J. Callmann and 

B. Bormann, Berlin. Eng. Pat. 13,557, June 17, 1903. 

The composition consists of finely-powdered tin or an 
equivalent alloy, worked into a paite with a deoxidising 
agent, such as zinc chloride, and a thickening substance, 
such as cellulose. The paste is applied with a brush, and 
the soldering is offected by applying a flame to the joined 
prepared surfaoes.—K. S. 

United States Patents. 


when open, serves as a spreader or distributor. The inlet 
pipe entering at the bottom, for the “ current of ore,” is 
connected to the valve, and is supplied from an elevated 
ore reservoir and a pressure cylinder. To the inlet is also 
connected an injector consisting of a cone adjusted within 
a suitable socket coupling.—E. S. 

Fbe.vch Patents. 

Steel, Cast-Iron, A'c ; Rapid Process of Cementing — . 

J. Lecarme. Fr. Pat. 327,984, June 6, 1902. 


Nichel-Iron Alloys ; Process of Making -, direct from \ 

Ores. N. V. Hybinette, Bayonne, N.J., Assignor to - 
International Nickel Co., N.,T. U.S. Pat. 736,400, 
Aug. 18, 1903. 

Onus ootnposed mainly of iron, nickel, and copper sulphides, 
are roasted with salt, the material being heated to a tem¬ 
perature at which iron and nickel chlorides will be decom¬ 
posed. The cooled mass, after copper chloride has been 
leached out, is employed directly iu the production of 
nickel-steel.—E. 8. 

Rebellious or Refractory Ores [of Precious Metals] ■ 

Treating -. A. M. Beam, Denver, Col., Assignor to 

the Beam Converting Furnace Co., Col. U.8. Pat. 
737,059, Aug. 25, 1903. 

Tbb finely-powdered ores, mixed with an “ oxidising flux,” 
sueh as a mixture of “ carbon, sodium chloride, sodium 
nitrate, and silica,” are heated in a closed muffle to from 
250° to 500° F., with exclusion of air, until the sulphides 
are partially oxidised to sulphates without ignition of the 
sulphur j heated air is then admitted, a “ low heat ” being 
preserved, to complete the oxidation of the sulphides into 
sulphates “ without causing cementation or coating of the 
ore particles with residuum of sulphur, and to leave the 
gold and precious metals iu a free and amalgamable con¬ 
dition.” The ore is then mixed with water, and submitted 
to amalgamation, the concentrates being again subjected 
to the process.—K. S. 

Zinc and Copper; Treating Ores for the Recovery of -. 

A. M. Beam, Denver, Col., Assignor to the Beam Con¬ 
verting Furnace Co., Col. U.S. Pot. 737,060, Aug. 25, 
1903. 

The powdered ores, mixed with an oxidising flux, are gently 
heated in a closed muffle with exclusion of air, and later, 
with admission of heated air, the process being so conducted 
as to promote the formation of sulphates, without ignition 
of the sulphur, as described in the preceding abstract. 
The converted ores are then leached with water, and the 
metals are precipitated from the solution.—E. 8. 

| 

Precious Metals; Process of Recovering —— [from Refrac¬ 
tory Ores]. A. M. Beam, Denver, Col., Assignor to 
the Beam Converting Furnace Co., Col. U.S. Fat. 
737,061, Aug. 25, 1903. 

The ores, after oxidation of their sulphides to sulphates by 
the treatment described in the two preceding abstracts, are 
reground and are then subjected to amalgamation.—E. S. 

Gold and other Metals; Apparatus for Extracting -, 

from Ores. B. L. V. Nnillen, San Franclsoo, Cal. U.S. 
Pat. 787,533, Aug. 25, 1903. 

An airtight concentrating tank, consisting of two cone- 
shaped sections united at their greatest diameter by flanges, 
is fitted centrally within a settling tank, the inlet to which 
is in communication with the outlet at the top of the con¬ 
centrating tank. An intermediate strip projecting outwardly 
is secured between the flanges mentioned and supports a 
perforated diaphragm dividing the settling tank into two 
sections. The settling tank has a number of compartments 
in Its upper ugtion, connected to the outlet to the inner 
tank, and its lower section is connected to a precipitating 
box. A aonvex-conoave valve is disposed transversely in 
the concentrating tank, controlled by a vertical hollow 
stem passing through the top, and operates, when olosed, to 
separate the tank into an upper and a lower chamber, and, 


The active material used to effect the cementation of iron 
and steel surfaces is an intimate mixture of powdered 
charcoal with an equal part of a concentrated aqueous 
solution of potassium cyanide, for which, iu some cases, 
potassium ferrocyanide may he partially or entirely substi¬ 
tuted. This mixture may be formed into a paste with 
gelatin, dextrin, or the like. Also, any one of these 
mixtures may be combined with a salt or oxide of nickel, 
chromium, manganese, tungsten, molybdenum, &c., in order 
to obtain a superficial layer iu cementation, of diverse 
qualities, according to the nature of the salt or oxide 
employed.—E. S. 

Soft Steel, Iron, Semi-Hard Steel, Cast Steel, Cast Iron, 
and Malleable Iron ; Process of Industrial Cementation 

and Tempering of -. J. Lecarme. First Addition, 

dated Oct. 10, 1902, to Fr. Pat. 327,984 of June 6, 1902. 

The carbon and cyanide compound described in the main 
patent (see preceding abstract) is mixed with “ traces ” of 
arsenious oxide, and is worked up to a paste with boiled 
linseed oil and turpentino. The arsenic may be replaced 
by a metalloid, such as red phosphorus or sulphur. By the 
use of such a compound in cementing steel, &c., surfaces of 
special qualities are obtained. Also, iron or steel may be 
“ cemented ” (in the sense of forming a superficial alloy) by 
use of a “ earbon-chrome-silioium ” compound, or by other 
combinations of carbon prepared iu the manner described. 

—E. S. 

Metals [Fused] or other Fused Bodies; Treating -, 

with Sodium or with Alkaline Compounds. P. 1. llulin. 
Fr. Pat. 327,982, June 4, 1902. 

Molten metals, such as cast iron, steel, copper, or nickel, 
are purified by injecting into them from above, vertically 
or obliquely, a thin, thread-like stream of molten sodium 
under great pressure, in such manner that the sodium may 
be diffused in small particles throughout the liquid mass. 
The sodium is contained in a closed cylindrical vessel, con¬ 
tracted above and below, and is forced through a pipe with 
a fine bore, closed at the bottom by a plug of fusible metal, 
which melts ou immersion in the molten metal, permitting 
outrush of the molten sodium. Instead of using compressed 
gas to force out the sodium, a volatile liquid, sueh us 
benzene, may be introduced into the containing vessel, so 
that, on applying heat to melt the sodium, the vaporising 
of the liquid may give the required pressure. Instead of 
sodium, certain fusible alkaline bodies may be introduced. 
The process is also claimed for the production of alloys of 
sodium with other metals, and also in the production of 
alloys otherwise difficult to obtain, tho process in this case 
consisting in projecting the fine stream of molten sodium 
through a fused layer of a reducible compound of one of 
the metals required for (ho alloy, such layer floating on the 
surface of the principal metal intended to receive the metal 
set free by the sodium.—E. S. 

Furnaces ; Reverberatory -. W. E. Moore. Fr. Pat. 

329,675, Feb. 24, 1903. 

See Eng. Pat. 4335 of 1903; this Journal, 1903, 800. 

—T. F. B. 

Fumes [from Sulphide Ores in Blast Furnaces] ; 

Recovering and Treating Certain -. The Cadmium 

and Zino Ores Products Syndicate, Ltd. Fr. Pat. 329,733, 
Feb. 25, 1903. 

See Eng. Pat. 16,723, July 28,1902; this Journal, 1903, 
870, Compare also Fr. Pat. 824,062, Aug. 6, 1902; this 
Journal, 1903, 499.—E. S. 
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Copper from Mineral 1 1 Extraction of -. G. D. van 

Arsdale. Fr. Pat. 829,838, Feb. 28, 1903>. 

p*n U.S. Pat. 728,949 of 1903 j this Journal, 1903, 558. 


—T. F. B. j 

Lycopodium; Manufacturing a Substitute for - I 

[Metallurgical Application]. M. Kalb and Max Helbig. I 
Fr. Pat. 329,944, March 4, 1903. 

See Edit. Pat. 7838, April 4, 1903; this Journal, 1903, 
1001.—E. S. | 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 

Electro-Endosmose ; Technical Application of -. I 

Count von Schwerin. Zeits. f. Klektrochem., 1903, 9, j 
[86J, 739—741. 

Tub author finds that the removal of water from such 
substances as wet peat, alizarin-paste, fine moist clay, which 
is industrially impossible at a reasonable cost by evapora- i 
tion or filtration, can be cheaply effected by making use of 
the feet that when an electric current is passed through 
them, the solid particles migrate towards the anode, or drive 
the water towards the cathode. In the experiment described, 
the peat wag contained in a wooden box with a bottom of 
strong brass netting, which formed the cathode. The anode 
was a lead plate. When connection was made, water 
streamed out from the bottom of the box. The author 
calculates that a quantity of peat so dried will by its com¬ 
bustion furnish electrical energy sufficient to dry five times 
its Weight of similar peat. Similar experiments shewed 
that fine clay suspended in water gathered upon the anode 
when the current passed, leaving the liquid quite clear. 

—J. T. D. 

Fused Lead Chloride ,- Electrolysis of -, with regard 

to the Relation between Current-Density and Yield. 

A. Appelberg. Zeits. anorg. Chem, 36,36—75. Cbem. 
Centr. 1903, 2, [8], 479. 

As an addition to the work of Ilelfenstein and Auerbach 
(this Journal, 1900, 670 ; and 1901, 1001), the author has 
studied the electrolysis of fused lead chloride when a small 
E.M F. is used. In a V‘ tu i> e . decreasing current-density 
is accompanied by a reduction of the yield of lead. This 
reduction is less evident at higher current-strengths, but 
increases with decreasing current-density. The author 
calculates from his results that at about 0-02 ampere, the 
separation of lead is balanced by the losses due to volatili¬ 
sation and residual current; practically the limit is attained 
at 0 • 05 ampfcre. The corresponding minimum E.M.F. is 
0 - 6 volt. With higher current-densities, the polarisation 
is approximately constant at 1 • 25 volts. Contrary to 
Helfenstein’s results, the author finds that the course of 
electrolysis is the same in a cylindrical trough as iu a 
V-tube. If, instead of lead chloride alone, the eutectic 
mixture of lead chloride and potassium chloride (solidify¬ 
ing at abont 430° C.) be used as electrolyte, no nebulae 
of metallic lead are produced, the melt remains clear, 
and the current-yield increases nearly to the amount 
indicated by Faraday’s law. Similar results are obtained 
with a mixture of lead chloride and sodium chloride. 

k 

Lorenz has constructed the formula: a — 100 — . , in 

In 

which a is the current-yield (per cent.), h and a are two 
constants, and i is the strength of current.—A. 8. 

Technical Organic Chemistry ; Importance of Electro¬ 
chemistry in-. M. Buchner. Zeits. f. Klektrochem., 

1903, 9, [36], 728—731. 

Obganic substances are in many cases non-conductors, or 
if decomposed by the current, yield complex products not 
at once of value. Electrolytic processes, however, in which 
one or other of the products of electrolysis of an inorganic 
substance is used to react on an organic substance, are 
becoming more frequent (chlorination of acetic acid, or 
oxidation of phthalimide to anthranilio acid at the anode 
in the eleotrolysis of sodium chloride; electrolytic oxida¬ 


tion of chromic sulphate to ohromio acid in alizarin prepa¬ 
ration, &c.). Such reactions possess the advantage over 
the separate preparation and application of chlorinating or 
oxidising substances that there aro no waste produots ; and, 
moreover, while the product at one electrode is being used 
for such purposes, the other may at the same time yield a 
valuable substance. The most important organic electro¬ 
lytic processes hitherto are reduction processes, by whtoh 
amines, uminopheuols, aud hydrazo compounds are pro¬ 
duced. A striking instance of the combination of chemical 
ami electrical methods is found in the reduction of nitro- 
benzene. By placing in the cathode cell a small quantity 
of tin (iron, lead, or copper), reduction in acid solution 
occurs with rapidity, the till being alternately dissolved in 
effecting the reduction, and re-deposited on the cathodo. 
Haber has similarly found that the addition of copper- 
powder in the cathode cell causes the reduction of nitro¬ 
compounds in alkalino solution to amines, and prevents the 
formation of intermediate uzoxy-, n*o-, and hydrazo com¬ 
pounds. This reaction affords a use for tue otherwise 
superfluous hydrogen evolved at the cathode in the electro¬ 
lytic chlorine industry ; the German annual production of 
50,000 tons of electrolytic bleach implies formation of 500 
tons of hydrogen, capable of producing 9,000 tons of aniline 
by this process, which would at the same time effect a 
considerable saving of energy.—J. T. II. 

Nitrobenzene i Influence of the Material of the Cathode 

on the Reduction of --. W. LOb and R. Moore. 

Zeits. f. Elektroohem., 1903, 9, [36], 753—754. 

In the electrolytic reduction of nitrobenzene suspended in 
aqueous sodium hydroxide solution, cathodes of platinum, 
mercury, or nickel yield azoxybenzene; of lead, tin, or 
zinc, axobenzene; of copper, especially in presenco of 
copper powder, aniline. The authors have measured for 
each cathode its potential against sodium hydroxide solu¬ 
tion alone, and against the same solution iu presenco of 
nitrobenzene; the difference between these they call the 
depolarisation-value of the nitrobenzene. In the case of 
platinum and of most of the other metals the depolarisation- 
value decreases as the current-strength increases; in the 
case of copper, it shows periodic variations, alternately 
rising and falling as the current-strength increases. This 
latter phenomenon is due to the fact that while nitrobcuzene 
is slowly reduced by copper, plienylhydroxylamine (the pro¬ 
duct of one stage of the reduction) is reduced very rapidly; 
and the alternate deposition of copper from solution during 
the slow formation of phenylhydroxyluinino, and its solution 
during the reduction of the latter after it has roached a 
certain concentration, involves alternate decrease and 
increase of the osmotio pressure of tlio copper ions, and 
consequent increase and decrease of the depolarisation- 
value. The specific action of each metal, including any 
catalytic effect, translates itself into potential difference; 
so that by artificially maintaining the same potential (not 
cathode-potential, but depolarisation-value) the same yield 
of the same product can be always obtained.—J. T. D. 

Point of Neutralisation; Fixing of the -, by Conduc¬ 

tivity Measurements. F. W. Kffster and M. Qrdters. 
XXIII., page 1065. 

English Patents. 

Electric Cells; Primary and Secondary ——. G. Harrison, 
London. From M. Buffa, Milan. Eng. Pat. 10,708, 
May 11, 1903. 

Soap is used as the electrolyte in the construction of 
primary and secondary electric cells, but preferably mixed 
with the oxides or salts (such as carbonates or chlorides) 
of the alkali metals or ammonium. To avoid evaporation 
or efflorescence, a thin layer of paraffin or other insulating 
substance is used to cover the soap. The electrodes are 
zino (negative) and iron, the latter being covered with a 
strong oxidising agent such as “ peroxide of copper, man¬ 
ganese, lead, etc.,” to prevent polarisation. In a soap 
accumulator, a viscous amalgam of zinc or cadmium is used 
as an electrode in an insulating basin or in an iron basin 
connected direct to the negative terminal, the amalgam 
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teina covered with layers of the electrolyte and the oxidis¬ 
ing agent, and finally with the positive electrode. A column 
of basins, suitably lecured, may be connected in senes or 
in multiple.—B. N. 

Titanous Sulphate [Titanoua Sodium Sulphate'] ; [ Electro - 
l,/lie] Production of a New —. 1’• Spence and Sons, 

Ltd., and H. Spence, both of Manchester. Eng. Pat. 
18,108, Aug. 18,1902. 

Sex Fr. Fat. 324,205 of 1902 ; this Journal, 1903, 628. 

—T. 1. B. 

Caustic Soda and Sodium Hypochlorite; Production of 
___, by Electrolysis. F. Eerrand. Eng. Put. 19,774, 
Sept. 10, 1902. VII., page 1045. 

United States Patents. 


I Secondary Electrodes for Electrolysis. The United Alkali 
Co., Ltd. ^r. Pat. 880,016, March 6, 1903. 

The invention refers to secondary electrodes, used more 
particularly in the manufacture of chlorates, in which the 
anode is of platinum wire or foil, or an alloy of platinum, 
and the cathode of a less expensive material, such as iron 
or carbon in the form of rod, sheet, wire, or trellis work. 
Metallic connection is made between the electrodes by 
passing the extremities of the anode round a supporting 
insulating plate of glass, slate, or porcelain, or by passing 
the connecting wires through any suitable gaps in the 
insulating plate, the gaps being afterwards sealed with 
insulating material. Various simple methods of connecting 
the electrodes are described; thus the extremities of the 
; anode wire muy pass through holes or grooves in the 
cathode, or may be tied to the cathode, or interlaced if 
trellis work is used for the cathode.—B. N. 


Electrolytic Apparatus. L. P. Burrows, Washington. 

U.s. Pat. 787,554, Aug. 25, 1903. 

In this apparatus the electrolyte is continually passing in 
an unbroken stream from the dissolving vessel, containing 
the anode, through one or more filters into a receiving 
trough, and finally from the latter into one or more de¬ 
positing vessels, each containing a cathode. Metallic con- | 
ductors may be arranged so as to put the contents of the i 
dissolving vessel, filters, receiving trough, and depositing 
vessels into electrical communication, so as to provide a 
circuit from anode to cathode through the stream of liquid 
flowing from one vessel to another. The anode may also 
be so constructed that it can be rotated.—B. N. 

Electrolytic Decomposition of Saline Solutions. A. B. Lar- 
char, Oldtown, Me., Assignor to the Penobscot Chemical 
Fibre Co., Maine. U.S. Pat. 736,982, Aug. 25, 1903. 

The apparatus consists of an outer vessel, anode, cathode, 
and diaphragm, suitably supported. The level of the liquid 
inside and outside of the diaphragm is controlled so as to 
maintain the immersion of the cathode. The latter is con¬ 
structed of a series of gratings united at their edges so as 
to form a vertical polygonal enclosure for the diaphragm, 
the enclosure having an imperforate bottom. A method of 
construction of the cathode is described in which the series 
of gratings form a vertical lamellar enclosure, whereby the 
liquid is divided into thin filmB which flow horizontally 
away from the diaphragm to the body of liquid outside the 
cathode.—B. N. 

Fkench Patents. 

Electrolyte for Accumulator Plates. E. Sandhagen and ! 
J. Ltirgen. Er. Pat. 330,024, March 7, 1903. ! 

See Eng. Pat. 19,713 of 1902 ; this Journal, 1903, 34. 

—T. F. B. | 

Electrodes for Electrolysis. The General Electrolytic 
Parent Co., Ltd. Fr. Pat. 330,003, March 6, 1903. ; 

Anodes, composed partly of carbon, are constructed so as j 
to* offer little resistance to the passage of the current, and 
so that worn-out parts may be easily replaced. The con¬ 
ducting bar consists of two thin narrow metal plates, each 
bent so as to form in itB length half circles, and so that 
when the two pieces are rivetted together, face to face, 
round apertures nre formed, or a single bar with apertures 
may he cast. Carbon pencils are sealed inlo these apertures 
with lead or other easily-fusihlc metal, and to ensure better 
contact the peDcils may he grooved or perforated. The 
pencils project equally on both sides of the bar. T he latter, 
the lead, and a part of the pencils are insulated with pitch, 
&c., and finally covered with Portland cement. The pencils 
fit tightly and exactly, so as to form water-tight joints, into 
plates of gas carbon acting as the material lor conveying 
the current intc^be electrolyte. The ends of the pencils 
may project, or Dot, through the carbon plates, but exposed 
parts of the pencils are insulated from the action of the 
electrolyte. The carbon pencils and plates have the same 
rate of expansion, and therefore good contact is ensured 
when the electrodes become heated.—Bi N. 


( B.)— ELECTRO-MET ALLURGY. 

Enolish Patents. 

Electric Furnaces ; Treating Materials by Radiated or 

Reflected Heat in -. V. W. Howorth, Loudon. 

F'rom Trollliattuns Elektriska Kraftaktiebolag, Stock¬ 
holm. Eng. Pat. 9932, May 1, 1903. 

This is an improvement on Fr. Pat. 325,895 (seo this 
Journal, 1903, 748). The material is fed through an opening 
in the wall of the furnace and at the back of the stack, instead 
of from the top of the furnace as in the above-mentioned 
patent. Pistons or rotating screw conveyors, working in 
cylinders fed from hoppers, push forward the material at 
i approximately the same rate as that at which the material on 
. the front slope of the stack is being consumed or removed 
by the heating action of the arc. The operations are carried 
on in a uniform and continuous manner, and the charge is 
not thrown about the furnace as when the cold material is 
fed on to the hot front of the stack. The distance of the 
inclined surface of the material from the arc may also he 
regulated and kept constant, excessive violence in the 
action being thus prevented.—B. N. 

Nickel Plating; Process of -. T. A. Edison, Llewellyn 

I Park, N.J. Eng. Pat. 15,037, July 7, 1903. 

See U.S. Pat. 784,522 ; this Journal, 1903, 1001—B. N. 
United States Patents. 

Zincing Objects by Electrolysis ; Process of -. 1. 

Szirmay, Assignor to L. von Kollerich, both of Budapest. 
U.S. Pat. 736,565, Aug. 18, 1903. 

See Eng. Pat. 19,659 of 1900 ; this Journal, 1901, 1003. 

° —T. F'. B. 

Zinc; Process of Extracting -, from its Ores. 

C. G. P. lie Laval, Stockholm. U.S. Pat. 736,611, 
Aug. 18, 1903. 

The ore of zinc or other volatilisable metal (which may be 
mixed with carbon) is charged into an electric furnace in 
such manner as to form on its bottom a pile or stack sloping 
by gravity opposite to a source of electric heat. The pile 
of ore is continuous Into the shaft into which the ore is 
charged. As the ore melts on its sloping face, it flows into 
a depressed part of the furnace, whence the slag may be 
withdrawn, a fresh surface of the ore being continually 
exposed to the radiant heat. The volatilised zinc and the 
gases generated have exit by a separate outlet for con- 
densation. Unroasted zinc ore may he combined with iron 
j ore, and the mixture be treated in the manner described, 
j Compare U.S. Pat. 729,614, June 2, 1908; this Journal, 
1903, 805.—E. S. 

French Patent. 

Furnace ; Electric -. P. Girod. Fr. Pat. 329,822, 

Feb. 28, 1903. 

The electrodes are constructed of agglomerated graphite, 
and are disposed concentrically round the crucible, made 
of graphite or other refractory material, in such a way as 
to leave an annular spaee between the electrodes and the 
crucible, and spaces between the electrodes which are 
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arranged alternately positive and negative. These spaces 
are fUled with refractory material, such as powdered 
graphite mixed with silica, magnesia, &o, so as to decrease 
the conductivity of the material, or tmxed with iron or 
other metallic filings so as to increase the conductivity. 
This mass, owing to the resistance it offers to the passage 
of the current, is brought to incandescence and so heats the 
crucible. It is claimed that the furnace is a very economical 
one and easily manipulated, and further the electrodes are 
not consumed.— B. N. 

XII.—PATTY OILS. FATS, WAXES, 

AND SOAP. 

Skunk Oil; Characters of Authentic -. L. F. Kebler 

and G. R. Pancoast. Proc. Amer. Pharm. Assoc., 50, 
366. 

The genuine fat of Mephitis variant removed from the 
animal by one of the authors hud the following characters. 
8 p. gr,0-9166 j acid value, 31; saponification value, 206. 
The acid value of this specimen was probably a little high, 
due to slight decomposition of the animal. The proporly 
prepared oil is yellowish in colour, odourless, and of a 
bland taste; occasionally a deposit of stearin forms on 
the bottom of the containing vessel. All commercial oils 
examined have the peculiar unpleasant odour of the animal. 
These oils vary in sp. gr. from O' 9120 to 0-9218; acid value, 
2-85 to 8'8; saponification value, 199 to 207’57. A 
specimen of doubtful purity had the following characters : — 
sp. gr. 0 - 9234; acid value, 18'9; saponification value, 
220-12.—J. O. B. 

English Patents. 

Lubricating Properties of Liquids ; Apparatus for Deter¬ 
mining the -. K. YYilkcus. Eng. Pat. 20,998, 

Sept. 26, 1902. XXIII., page 1065. 

Soap Stock or Soap ; Manufacture of -. J. Barker, 

Liverpool. Eng. Pat. 15,619, July 14, 1902. 

The process consists in mixing 70 lb. of refined mineral 
oil, 30 lb. of cocoanut oil, 50 lb. of " alkali ” (60° Tw.), and 
200 lb. of water, then adding 5 to 10 lb. of flint sand and 
forcing air and steam through the mixture.—\V. P. S. 

Fhkncu Patent. 

Glycerin and Fatty Acids; Manufacture of ——. E. Rost, 
Germany. Kr. Pat. 329,532, Feb. 19, 1903. 

Fats or oils are decomposed by steam under pressure, the 
saponification being aided by the addition of finely-divided 
metals or metallic oxides such as zinc oxide. After 2£ 
hours the mixture is withdrawn from the autoclave and 
allowed to separate, the fatty portion being returned 
and the saponification completed. The glyeorin solution 
obtained is employed in the saponification of a second 
charge of material.—W. P. S. 

XIII-PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER. Etc. 

(A.)—PIGMENTS, PAINTS. 

Cyanogen Compounds [Prussian Blue ] ; Determination 

and Separation of -, and their Impurities. W. Feld. 

XXIII., page 1068. 

English Patents. 

Colour Lakes; Manufacture of New — . O. Imray, 

London. From Farbwerke vormals Meister, Lucius und 
Brfining, Hoechst a/Main. Eng. Pat. 23,880, Oct. 31, 
1902. 

Lakes prepared from the azo dyestuff made by coupling 
diaxotised o-aminobenzoio acid with “ R salt” (sodium salt 
of /3-naphtholdisulphonic acid R), are very fast to light, and 
almost as brilliant as eosin lakes. 

The dyestuff is added to a suspension (or paste) of 
barium sulphate, and a solution of barium chloride added j 
or a solution of the dyestuff and sodium sulphate, in water, 
is precipitated by addition of barium chloride solution.’ 

—T. F. B. 


Pigments ; Processes for Making . W. J. Armhruster 
and J. Morton, St. Louis, Mias. Kng. Pat. 13,109, 
June 11, 1903. 

Processes are claimed which consist of the successive or 
simultaneous precipitation ot zinc hydroxide and barium 
sulphate from solutions of zinc salts, other than the sulphate, 
by moans of barium hydroxide, with or without other 
barium suits, and the sulphate of au alkali or other metal, 
such as aluminium. Compare Eng. Pat. 6521, 1908; this 
Journal, 1903, 807.—M. J. S. 

Paint; An Improved Damp-proof ——. W. It. Robinson, 
Middlesbrough. Bug. Pat. 10,280, May 0, 1903. 

The mixture claimed consists of boiled linseed oil, mastic 
cement, and red oxide of iron, with or without other 
colouring matters.—M. J. S. 

Paints and Pigments; Manufacture oj C. Bolls, 

Manchester. From N. Hirschfeld, Berlin. Eng. Pat. 
14,385, June 29, 1903. 

As a diluent for pigments intended for work in which a 
cheap materia! is required, the use of ash, such as that of 
peat or lignite, is claimed. The ash is riddled, elutriated, 
and dried. Its density and covering power may be inoreaeed 
by mixing it whilst damp with two or three per cent, of 
lead or zine acetate and lightly calcining the mixture. 

—M. J. S. 

United States Patents. 

Pigment, and Process of Making same. W. J. Armbruater 
and J. Morton, St. Louis. U.S. I’at, 737,055, Aug, 25, 
1903. 

A pigment, consisting of a mixture of barium sulphate, 
zinc sulphide and zinc curbonato, is made by adding an 
alkali carbonate to a solution of zinc sulphate, adding barium 
sulphide and then a further quantity of zinc sulphate. 

—T. F. B. 

Pigments; Process of Making -.. W. J. Armbruater 

and J. Morton, St. Louis. ij.S. Put. 737,056, Aug. 25, 
1903. 

A solution containing barium hydroxide (with or without 
barium nitrate) and zinc nitrate is precipitated with an 
alkali sulphate and an alkali carbonate.—T. F. B. 

Fhknch Patents. 

Pigment [ Barium Carbonate and Zinc Hydroxide ] and its 
Manufacture. VV. .1. Arinbruster and J. Morton, Fr. 
Pat. 329,676, Feb. 24, 1903. 

See U.S. Pat. 7855 of 1903; this Journal, 1903, 562. 

—T. F. B. 

Pigments [llarium Sulphate, and Zinc Hydroxide ] ; 
Manufacture of —. W. J. Arinbruster and J. Morton. 
Fr. Pat. 329,677, Feb. 24, 1903. 

See U.S. Pat. 724,235 of 1903 ; this Journal, 1903, 662. 

—T. F. B. 

Pigments; Cheap —, with Chlorite Basis. O. L, 
Demidoff. Fr. Pat. 11,038, March 3, 1903. 

The employment of chlorite, either in its natural state or 
calcined, as a diluent for pigments it claimed. The mineral 
is used either in the raw, powdered condition, when it has a 
greenish-grey tint; or after being calcined, when it becomes 
yellow.—M. J. S. 

Leather; Manufacture of -, by means of Colouring 

Matters. 1’. D. Zacharlas. Fr. Pat. 329,708, Feb. 25, 
1902. XIV., page 1056. 

(fl.)— RESINS, VARNISHES. 

United States Patent. 

Soluble Oil [ for Varnish] ; Process of Converting Solidified 

Oils into a -A. Kroastein, Karlsruhe. U.S. Pat. 

737,249, Aug. 25, 1903. 

See Eng. Pat. 1337 of 1901; this Journal, 1902, 264. 

—T. F. B. 
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French Patent. 

Resinous Substances; Synthetic Preparation of ——. 

E. R. L. Blumer. Fr. Pat. 389,982, March 5, 1903. 
See Eng. Pat. 12,680 of 1902; this Journal, 1908, 705. 

—T, F. B. 

(C.)—INDIA-RUBBER, &c. 

Low-Grade Rubber. C. O. Weber. India-Rubber J., 
1903, 26 , [4], 172. 

In discussing the relative values of paste rubber and 
Pontianao, it is pointed out that, whereas paste rubber is 
apparently superior, especially in physical properties, it 
contains in the dry state only 20 per cent, of rubber-like 
substance, whilst dry Pontianac rubber contains 83 per 
cent. The inferiority of the Pontianac rubber is due to the 
brittle character of the resinous matter contained in it, and 
the author points out that this objection can be removed by 
warming dry Pontianac rubber in mineral oil; this converts 
the resms to a semi-liquid condition, thus rendering the 
rubber even superior to paste rubber.—T. F. B. 

French Patent. 

Rubber; Vulcanisation of -. Soc. Geoffroy et Delore. 

Fr. Pat. 329,519, Feb. 18, 1903. 

The articles that are to be vulcanised are brought into a 
vessel which can be closed, and the air therein is displaced 
by steam. Gaseous ammonia is next introduced, 500 grins, 
being sufficient for every 100 kilos, of rubber, and the 
temperature is maintained at 140° C. for 40 or 50 minutes 
by means of a steam coil. Finally a cock is opened, the 
surplus gas is absorbed in sulphuric or hydrochloric acid, 
and the goods are taken out. Alternatively, substances 
which on heating yield gaseous ammonia may be put into 
the autoclave, or mixed with the rubber.—F. II. L. 


XIV—TANNING; LEATHER, ,GLUE, SIZE. 

English Patent. 

Book-Cloth, Leather-Cloth, and the like ; Manufacture of 

-. J. A. Sackville, Manchester. Eng, Pat. 18,022, 

Aug. 36, 1902. 

Viscose (10 parts) is dissolved in water (90 parts), and 
mineral filling agents, such as china clay, and suitable 
pigments are thoroughly mixed with the solution, which is 
then padded into the fabric in a suitable padding machine, 
and overlaid with a coating of viscose only. The whole is 
then steamed or fixed in a bath of acetic acid, washed, and 
dried.—R. L. J. 

United States Patent. 

Leather; Manufacture of Artificial -. G. Gautier, 

Paris. U.S. Pat. 736,957, Aug. 23, 1903. 

See Eng. Pat. 19,249 of 1901; this Journal, 1902,1405. 

—T. F. B. 

French Patents. 

Skins i Treatment of -. S. K. Felton, jun. Fr. Pat. 

829,656, Feb. 23, 1903. 

See U.S. Pat. 721,553 of 1903; this Journal, 1903, 429. 

—X, F. B. 

Leather ; Manufacture of -, by means of Colouring 

Matters. P. D. Zacharias. Fr. Pat. 329,708, Feb. 25, 
1903. 

Leather is made by simply dyeing the skins, prepared as 
if for tanning, with aniline dyestuffs such as magenta, 
Bismarck brown, methyl violet, tartraiine &c., with colour 
lakes, with Prussian blue, or, in the case of white leather, 
with sine salts sg*h as the chloride. From O'2 to 3 parts 
of colouring matter per hundred of moist hide are added in 
the coarse of 2^—3hours ; the “tanning” process takes 
4 —24 hours, and is completed by fixing or neutralising as 
required.—R. L. J. 


Leather, Raw Hide, Ivory, jec.; Substitute for —. C. 
Matter, J. Hanbury, and C. S. Gardner. Fr. Pat. 329,816, 
Feb. 88, 1903. 

Leather or raw hide, preferably scraps and cuttings, are. 
placed in a disintegrator, the resulting powder is boded or 
steamed to a pasty mass, which may then be bleached, or 
mixed with pigments, with salt and alum, with zinc sulphate, 
with a solution of gum-lac, or with such materials as finely- 
divided cork, according to the special nature of the material 
to be imitated, and then strongly compressed in a mould 
and dried.—R. L. J. 

Gelatin [and Glue ]; Extraction of -, from Bones. 

II. Hilbert and the Bayerische A.-G. f. Chem. u. Laud- 
wirths.-Cheni. Fabrik. First Addition, dated Feb. 25, 
1903, to Fr. Pat. 324,432, Aug. 20, 1902 (this Journal, 
1903, 563). 

Mechanical details are now given of a plant for expedi¬ 
tiously extracting bone meal and bleaching the product 
according to the original patent. See also Eng. Pat. 18,042, 
Aug. 16, 1902; this Journal, 1902, 1405; and Eng. Pat. 
13,682 of 1903 ; this Journal, 1903, 1007.—K. L. J. 

Gelatin [and Glue] ; Extraction of -, from Bones. 

H. Hilbert and the Bayerische A.-G. f. Chem. u. Lands- 
wirths.-Chem. Fabrik. Second Addition, dated March 4, 
1903, to Fr. Pat. 324,432, Aug. 20, 1902. See preceding 
abstract. 

The new claims are for extraction under pressure and at 
temperatures above 100' C., the use of chlorides othor than 
common salt, and the use of hydrochloric acid in the plant 
designed for the purpose. —R. L. J. 

Plates [or Sheets'] ; Process and Apparatus for making 

-, from Hot Liquids which. Solidify or Coagulate when 

Cool. F. and E. Fischer. Fr. Pat. 329,630, Feb. 23, 
1903. 

See Eng. Pat 3774 of 1903 ; this Journal, 1903, 807. 

—T. F. B. 

Horn [ Whalebone, ,ve.] ; Manufacture of Substitute for 

-, from Raw Hide. K. Jetter. Fr. Pat. 330,006, 

March 6, 1903. 

Raw hide, prepared as for tanning, is soaked for about two 
days in a solution (about 5 per cent.) of glue, gelatin, or 
fish glue, rendered very fluid by long heating or addition of 
acid, and then dried. It is then immersed for 36 hours in 
very dilute aluminium chloride solution or other tanning 
ageut, dried and pressed. It may also, before or after this 
treatment, be loaded with nitrocellulose by soaking it in 
collodion dissolved in glacial acetic acid.—K. L. J. 

XV—MANURES, Etc. 

United States Patent. 

Phosphoric Acid in Natural Phosphates; Process oj 

Rendering -, soluble in Citric Acid. G. Hoyermann, 

Hanover. U.S. Pat. 736,730, Aug. 18, 1903. 

See Eng. Pat. 11,873 of 1902 ; this Journal, 1902, 1146. 

—T. F. B. 

XVI.—SUGAR, STARCH, GUM, Etc. 

Suyar in International Commerce s Determination of the 

Value of Grainy and Crystal - . Strohmer. Zeits. 

Ver. Deutseh. Zucker-Ind., 1908, 63, [569], 613—635. 
The determination of the value of sugars in grains and 
crystals in the altered relations of the whole sugar industry 
through the Brussels Convention may well engage the 
attention of the international commission for nniform 
methods of sugar analysis. Such sugars are at present 
sold only by sample and external appearance. 

It frequently happens that sugars outwardly perfectly 
satisfactory are unsuitable for the purpose for which they 
are used, aud chemical analysis only oan decide on their 
value. 

A number of the usual trade samples of these sugars 
collected throughout Austria-Hungary were examined. The 
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water varied from 0-01 to O'69, direct polarisation 99-10 
to 99'95, ash O'Ol to 0'10, organic non-sugar 0-02 to 0-29, 
nett rendement 99*00 to 99-90 percent., copper precipitated 
by Herzfeld’s method, 18 to 59 mgrms. 

The variations are apparently independent of the size of 
grain and external appearance, but not without importance 
as regards the intended use of the sugar, whether for refining, 
direct consumption as food, or raw material for preparing 
foodstuffs and delicacies. In the latter case the taste and 
smell are greatly influenced by the organic non-sugar ; the 
taste is also affected by the asb, consisting as it docs 
largely of alkalis. 

For the preparation of condensed milk and infants’ milk 
the invert sugar present should be a minimum. 

To test the suitability of the sugars for making sweets 
and refined sugar, the tendency to caramelise and produce 
bitter products was examined. To 10 grins, of sugar, 5 c.c. 
of water are added, and the mass heated in boiling water 
for 15 minutes, and then in a bath of 40 per cent, solution 
of calcium chloride for 80 minutes at 110° C., and im¬ 
mediately cooled. Sugars that give yellow syrups by this 
test are unsuitable for refining or making sweets. There is 
no striking feature of analysis which indicates this liability 
to change, but there should be less than 0-1 per cent, of 
invert sugar present. 

The designation of sugars as grainy or crystals is 
arbitrary and often contradictory, and it is desirable that 
a nomenclature should be chosen dependent on the size of J 
grain.—L. J. de W. 

Beetroot Juice: Purification of -. Stutzer. Zcits 

Ver. Deutseh. Zucker.-Iud., 1903, 53, [570], 730—742. 

Analyses continued throughout tho whole of the season 
show that by diffusion, separation, saturation, and boiling, it 
is principally organic substances that are removed, inorganic 
salts being only eliminated in very small amounts. 

The newest processes for the purification of juice, those 
of Lehmkubl, Berkefeld, and Wagner, are all based on the 
principle of removing albuminoids by an acid or an acid 
salt. 

The author heated raw juice to 100° C., added 5 grms. of 
ignited and thoroughly washed kiesclgulir, and obtained 
an additional 0-52 grm. of precipitate. 

The same juice (100 grins.) was heated to 85° C. and 
0'1 per cent, of aluminium sulphate added) 0-53 grm. of 
precipitate was obtained. 100 grms. of the same juice 
heated to 85° C. with 5 c.c. of a solution of phosphoric acid 
(10 per cent, of P 3 0 5 ) gave 0'54 grm. of precipitate. 

An addition of 2 c.e. of a saturated aqueous solution of 
sulphurous acid gave O'53 grm. of precipitate. 

The differences being so slight in all these trials, it is 
concluded that the albumin is completely precipitated by 
heating the juice without any addition. 

If the juice remains 10 minutes at 90° C. in contact with 
sulphate of alumina, 0 • 40 per cent, of invert sugar is formed; 
by addition of phosphoric acid under the same conditions, 
0-62 per cent, of invent sugar is formed, sulphurous acid 
only producing a minimum inversion.—L. J. de W. 

Beetroot Juice [Sugar]; Purification by Silicates. A. 
Rfimpler. Zeits. Verems Deutseh. Zucker-Ind., 1903, 53 , 
[571], 798—809. 

In explanation of the purification of beetroot juice in 
Barm’s process by the addition of silicates containing 
uncombined silica, the author refers to the exchange of 
potash for calcium by silicates of the zeolite group. 

The author recommends an artificial silicate made by 
mixing cement with kieselguhr and ochre, allowing it to 
harden with water, and then breaking it up and sifting. 
As in the case of animal charcoal, the sugar liqnor is 
passed through the cistern containing the grains, from 
below upwards. 

Kaw beetroot jnice and separation juice cannot be 
economically treated, bnt prepared juice gave the best 
results with Barm’s process. 

Although the filtration of molasses by this method is 
economically unsound, the author used molasses to illustrate 
the purification possible. 


The molasses was diluted with about an equal volume of 
water, and passed through four cylinders of prepared 
silicate. The first portion running off showed a loss of 11 ■ 06 
per cent, of dry solids, 28 per cent, of non-sugar, 40' I of ash, 

92 -25 of potash, 24-04 of nitrogen precipitable by phospho- 
tungstic acid, and 11-24 per cent, of non-preoipitahle 
nitrogen. The purity was increased 7 • 58 per oent., and the 
lime 3-558 parts per 100 of sugar. The increase of lime 
being less than the equivalent of potash removed shows 
that some of t he organic acids formed insoluble lime salts. 
The diminution of the nitrogen is attributed to bases 
(betaine, Ac.) being removed in the same manner as 
potash. 

The molasses used had stood a long time, and showed no 
trace of crystallisation. The filtered molasses, after being 
concentrated, crystallised in a few weeks to a massecnitc. 

After use, the silicate may be revivified without removal 
from the cistern by washing with lime-water.—L. J. do W. 

Molasses; Preparation of (llutamic Acid from Residual 

I,yes ot -. K. Audrlik. Zeits. Zuckerind. HOhinen, 

1903, 27, [10, 11], 065 —«B7. 

Fkom the author’s analyses, it appears that 50 per cent, of 
the total nitrogen of the waste lyes from the desaccharifl- 
cation of molasses exists in the form of amino-acids. He 
lias succeeded in obtaining therefrom an easily crystallisable 
acid, identified as glutamic acid. As a yield of acid equal 
to 7 per cent, or more on the dry solids of the molasses lye 
may be obtained without difficulty, it is now possible to 
prepare the acid in quantity. 

After removing potash and setting the amino-acid free 
by a stronger acid, it is separated by crystallisation from 
alcohol.—L. .1. de W. 

Acacia Substitute i An -. E. (i.Kberle. Amer. l’harm. 

Assoc., Aug. 1903 ; < hem.and Druggist,1903,63, [1230], 
377. 

The author states that the .gum of the “ Mesquite tree ” ot 
Texas forms a possible substitute for gum acacia. Tho gum 
occurs in tears,and in its sp. gr., solubility, and behaviour to 
nitric acid is nearly identical with gum acacia, but it differs 
from tho latter in that its aqueous solution is not pre¬ 
cipitated by lead Bubacetatc, ferric salts, or borax.—A. 8. 

Beducinu Suijars ; Comparison of the Centrifugal and 

other Methods for the Gravimetric Determination of -. 

F. Duchtcek. XXIII., page 1069. 

English Patents. 

Beet, Cane, and other Sugars; Manufacture and Refining 

of _. S. Stein and C. .1. Crosfield, Liverpool. EDg. 

Pat. 7998, April 7, 1903. 

Kaw sugar juices which have been first treated with carbon 
dioxide, or are in an acid state, are treated with barium 
peroxide, and with an acid such as phosphoric acid, and 
then filtered. Kaw sugar to be refined is dissolved in 
water, brought to u certain degree of acidity bv the 
addition of phosphoric acid, an alumiuous compound such 
as aluminium sulphate is added, then tannic acid and 
sodium thiosulphate, the liquor is filtered, anil the filtrate 
is treated with hydrogen peroxide and a “ phosphoric 
compound.”—J. F. H. 

French Patents. 

Plant Tissues; Process of Extraction, hg Disintegration, 

of the Essential Constituents [Sugar] of -. J. H. B. 

Cresp. Pr. Pat. 329,523, Feb. 18, 1903. XX., page 1068. 

Saccharine Juices) Purification of -, by a Process 

termed “ Sulphocarbonation .” J. Weisberg. First 
Addition, dated Feb. 23, 1903, to Fr. Pat. 318,049, 
Jan. 24, 1902 (this Journal, 1902, 1406). 

In order to apply the process of “ sulphocarbonation ” in 
factories which perform the first and second caibonatious 
on the continuous system, the filtered juice from the first 
carbonation is fed into special heaters, provided with stirring 
blades. It is there treated with sulphur dioxide, and then 
with the indicated proportion of lime. The reheated juice 
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then passes to the ordinary vessel* for the continuous second 
earbonation, the alkaline reaction is reduced to the specified 
point, and the juice is finally heated to boiling and filtered. 

—J. F. B. 


Centrifugal Machines i Means for Collecting Separately 
the [ Saccharine] Liquors of Different Composition 

draining off from -. H. Winter. Fr. Pat. 329,768, 

Feb. 27, 1903. 


Between the drum and the outer casing of the centrifugal 
machine are placed two or more envelopes of thin metal, 
the ends of which do not meet but overlap to a olight 
extent, one envelope being fixed, and the others movable. 
By means of handles on the upper edge of the casing, the 
movable envelope may be made to slide in a slightly spiral 
course, so that it is situated at will either in front of cr 
behind the fixed envelope. Each envelope has a separate 
collecting and discharge channel; the envelopes inay be 
constructed in several pieces in order to restrict the distance 
through which each piece has to slide.—J. F. B. 


Saccharine Juices or other Matters from Plants, Hoots , 
A-c.; Extraction and Utilisation of -. A. Montupet. 

Fr. Pot. 329.947, March 4, 1903. 

All kinds of vegetable matteis, such as plants, roots, 
legumes, fruits, flowers, leaves, &c„ from which a juice or 
other principle is to he extracted, are reduced to a suitable 
state of division, and packed in baskets, which are arranged 
in tiers in a suitahie receptacle. The matters to bo treated 
are then subjected to digestion with steam saturated with 
moisture, or are digested with the saturated vapour of any 
other suitable solvent. The liquor which runs off is col¬ 
lected, and the solid matters, softened by the digestion, arc 
subjected to high pressure iu order to obtain the remainder 
of the extract.—J. F. B. 


Saccharine Juices and Syrups; Purification of -. Hoc. 

Agricole d’Kxploitatiou des Ktablissements J. Jaluzot et 
Cio. Fr. Pat. 330,067, March 9, 1903. 

Saccharine juices are clarified and decolorised by the 
precipitation of alumina in situ. For instance, barium 
aluminate is added to the juice, and decomposed by 
sulphurous acid, or aluminium sulphate may be decomposed 
by the addition of baryta.—J. F. B. 


Calcium Sucrate; Process and Apparatus Jar Precipitat¬ 
ing and Purifying -. C. Steffen, hr. Pat. 330,073, 

March 9, 1903. 

The crystallisation of saccharine syrups is interrupted 
before tlio quotient of purity falls to 70 (preferably at 75), 
the crystals are separated, and the molasses are then diluted 
with water to such an extent that the proportion of non¬ 
sugar is below 2 per cent, (preferably 1 -7 per cent.). The 
diluted molasses are then treated in a precipitating vessel 
with lime in such n manner as to obtain the maximum 
precipitation of calcium sucrate. The sludge is then forced 
by means of a pump into filter-presses, the capacity of 
which is exactly regulated to contain the whole of the 
charge of sucrate, so that as the compartments get filled 
up, the cakes are subjected to a continuously increasing 
pressure ; the calcium sucrate is not washed.—J. F. B. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

Starch Granules of Raw and Malted Barley ,* Action of 

Diastase on the -A. B. Ling. Brit. Assoc. Beport, 

1903, Advance Sheet. 

The whole of the published data referring to the hydrolysis 
of starch by diastase have been derived from the study 
of the action of the enzyme on potato-starch paste. The 
starches of barley and other cereals differ from that of 
the potato in being readily attacked by a solution of 
diastase in the ungelatinised condition. 

The author jpu carried out a series of mashes with 
barley and malt starch of various origin, the starch being 
mixed with the diastase preparation m the dry state and 
mashed with water at different temperatures for two hours. 
The following table illustrates the results obtained 


Starch employed. 

Mashing 

Temperature. 

Wd3*93. 

a *3*»3. 


°c 

0 

Per cent. 

Barley, 1899 sample ... 

60 

es-5 

1408 

143‘4 

88-7 

88-2 

” ” ” 

71 

145*1 

80-6 

„ 1902 sample ... 

00 

65*6 

150*7 

152-3 

84-2 

79-0 

Kilned mult sample... 

71 

1«3'8 

77*8 

60 

05*5 

150-9 

156*1 

84*4 

80-0 

" " 

71 

161-3 

67-2 

Low-dried malt. 

60 

151*6 

85-3 

65*5 

152'5 

83'8 

" " 

71 

166*7 

66*0 

Barley starch (paste). 

65*5 

166*6 

52-4 

Potato starch (paste) . 

60 

65*5 

15P5 

155-6 

71-5 

;; » • 

71 

167-1 

55-3 


• The symbol K denotes the percentairo of apparent maltose, 
determined bv the cuprio reduction method, on the dissolved 
matter in solution. The symbols [ a lp,*j.p 3 ttn( l H'g-sci mdicato 

that tho total solids have been calculated from t ho specific gravity 

of the solution by tho divisor 3*93. 


The very great differences between the constants yielded 
by the starch mashes and the starch paste conversions 
are apparent. It is also to he noted that the starches 
from different barleys give different constants, and the 
author hopes to continue bis work in this direction. He 
concludes that in the process of mashing, conducted in 
breweries, the starch granules are dissolved directly by the 
diastase and are not gelatinised prior to hydrolysis, as it is 
usually stated they are. It is probable that the products 
formed in these starch mashes are different from those 
resulting from the hydrolysis of starch paste; and it is 
hoped that a study of the former may yield results of 
importance, both theoretically and practically. 


Potato-starch Paste; Action of Malt Diastase on 

B. F. Davis and A. B. Ling. Brit. Assoc. Beport, 1903, 
Advance Sheet. 

In a previous paper (this Journal, 1902, 1088) it was 
shown that when malt diastase is heated in aqueous 
solution above the temperature at which the activity of the 
enzyme is at its optimum, namely 55° C., the reaction with 
potato-starch paste at about 55° is not only slower, hut 
different products are formed; thus d-glueo.se can he 
readily isolated from them after tho reaction has boon 
allowed to proceed for several hours. Special experiments, 
employing the same quantity of diastase which.had not been 
heatod in solution above 55~, showed that in this case, 
d-glueose is not formed either from starch paste, or from 
maltose, nor ia any d-glucoso formed by the action of pre¬ 
heated diastase on maltose. It therefore appears that the 
production of this sugar is connected with the preheating 
of the hydrolytic agent in solution above 55°. As a result 
of a very large number of ixaw experiments, the authors 
have arrived at the following conclusions : — 

The effect of heating a solution of diastase as above 
indicated is to weaken its action and also to produce an 
alteration in the enzyme molecule, which alteration is, 
moreover, a permanent one, for the diastase retains its 
altered properties when reprecipitated from its solution by 
alcohol and allowed to act on starch paste at or below 
55 ° C. The alteration of the diastase is assumed from 
the fact of the production, before a temperature of 60 is 
reached, of d-glucoso when it acts on starch paste, and 
appears to commence when a solution of the enzyme tis 
heated below 60° j although, judging from the small amount 
of d-glucose formed by* its action, the change is not com¬ 
plete at the last-named temperature. As the temperature 
of preheating the solution is increased, the amount of 
d-glucose it is capable of producing also increases, the 
maximum amount being obtained by the action of diastase 
which has been preheated in solution at 68° to 70“ for 
from 15 to 80 minutes. Above this temperature the 
destruction of the enzyme is so rapid that a much larger 
proportion of it has to be employed to attain the stage 
of the reaction at which d-glucose appears. Still d-glucose ts 
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formed by diastase which has been restricted at tempera¬ 
tures up to 78°, and probably above this. It has been 
observed in all cases that when the maximum amount of 
d-glucose has been formed, the solution is afterwards kept 
at the temperature of hydrolysis, usually 55°, the sugar just 
mentioned diminishes in amount, and the occurrence of 
this apparent oondcnsing action of the enzyme may 
probably explain the failure in several cases to detect 
d-glucose among the products of hydrolysis (compare the 
following abstract). The maximum amount of (/-glucose 
formed in any case does not exceed about la per cent, of 
the total hydrolytic products. 

Potato-starch Paste i Action of Mall Diastase on -. 

A. R. Ling. Brit. Assoc. Report, 1903, Advance Sheet 
Bkown and Millar have shown that the so-called stable 
dextrin—one of the products of the hydrolysis of potato- 
starch paste by diastase—is converted by the further action 
of diastase into a mixture of about equal parts of (/-glucose 
and maltose. The observation of Davis and Ling (last 
abstract) that no (/-glucose is formed when unrestricted 
diastase acts on starch puste, stands in apparent antithesis 
to this. However, the author has confirmed the result of 
Brown and Miller, and has found further that other isolated 
products of diastatic action yield a proportion of (/-glucose 
when submitted to the further action of unrestricted 
diastase j thus the maltodextrin a, of lung and Baker, 
when treated in 3 per cent, solution with an active 
preparation of diastase at 55° O. for 140 hours, gave the 
constants [a] z , 3 . !>r { 127 •6 Q , R ;! . l)3 105-6, corresponding 

approximately with maltose 90 per cent., (/-glucose 10 per 
cent. The presence of 105 percent, of (/-glucose in the 
product was proved by weighing the phenylglucosazone 
formed under standard conditions. Taking into account 
the fact that potato-starch paste is never completely 
converted into maltose, although the final product has 
the constants of that sugar, and that a substance is 
always present which is identical with the isomultose of 
C. J. Lintner (the simple dextrin of Ling and Baker, and 
the dextriuose of Syniewski) which when isolated and 
submitted to the aclion of diastase yields (/-glucose, the j 
author suggests that the reason no (/-glucose can be 
detected among the products of the action of unrestricted 
diastase on starch paste is that that sugar is immediately 
condensed by the action of the enzyme-forming dextrinose. 
When, however, diastase is preheated, its condensing action j 
is weakened, and the (/-glucose formed can be isolated. 
Attempts to condense (/-glucose or mixtures of it with 
maltose have not been successful. 

Brewing ; Experiments on the Use of Sugar in -. 

P. Petit. Ann. de la Brass., 1903, 6, [14], 316—321. 

The experience of English brewers having proved the 
utility of invert sugar, the author devoted his attention to 
the employment of sucrose in brewing. His conclusions 
are to the effect that this sugar, added to the mash in 
the copper, is completely inverted during top or bottom i 
fermentation, at temperatures between the limits of 14° I 
and 9° C. Futhermore, that the beer from wort containing ! 
up to 15 per cent, of crystalline sugar (referred to the 
total weight of the raw materials), furnishes a higher 
attenuation, and a more energetic and prolonged secondary 
fermentation, being in addition lighter ana more brilliant, 
in better condition and with 5 superior keeping qualities, free 
from sediment and from yeasty haze. After four gene¬ 
rations in worts containing 13 per cent, of added crystalline 
sugar, the yeast does not degenerate, either as regards 
nitrogen absorption, inverting power or yield. The pro¬ 
portion of nitrogen eliminated from the wort is greater in 
presence of sugar.—C. S. j 

Fermentation; Formation of Large Bubbles during . -. ! 

O. Kleinke. Woch. t. Brau., 1903, 20 , [35], 398. 

Mart explanations have been offered as to the cause of 
the formation of large bubbles at the top of fermenting 
wort, especially towards the end of the process. The 
author suggests a further possible cause, as the result of 
some investigations on the fermentation of pnre eolations 
of invert sugar. He noticed that fermentation started 
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normally, hut that after about 120 hours, large bubbles 
began to lie formed ; this formation corresponded In point 
of time to the period at which the rate of attenuation was 
greatest. The author thinks that the material of which 
the walls of the bubbles is composed may be derived from 
the mucus coating of the yeast cells. He assumes that 
in the absence of assimilable nitrogeuous matters io the 
liquid, the enzymes of the yeast attack certain reserve 
materials stored in the mucus coating. These reserve 
materials cannot be replaced from the constituents of the 
liquid, aud the exhausted mucus is consequently thrown off. 
It is suggested that the presence of this matter on the 
surface of the liquid offers a resistance to the escape of 
the carbon dioxide, and consequently large bubbles arc 
produced.—J. F. 11. 

Beer; Mean* far Accelerating the Fermentation and 

Maturing of -. L. Nathan. Woch. f. Brau., 1903, 

20 , [35], 395—398. 

Tut: author's experiments prove that the well known 
favourable effect of aeration upon the rapidity of fermenta¬ 
tion, and the crop of yeast is due solely to the agitation 
thereby produced. An equal stimulating effect is obtained 
by simple agitation of a suitable nature without the use 
of air. According to the author's process (see this 
Journal, 1902, 491) sterilised worts are fermented in closed 
enamelled-iron vessels provided with a special form of 
“ rouser.” Air is not admitted, and consequently the carbon 
dioxide can be collected in a comparatively pure state. 
Carbon dioxide is an excellent vehicle for the removal of 
the peculiar flavour of immature beer, and the removal of 
the carbon dioxide during fermentation with agitation plays 
an important part in the subsequent maturing process. 
With the author’s process higher fermentation temperatures 
may be employed, if desirable, without the fear of infection. 
If full-bodied beers be desired, rousing during fermentation 
is performed less energetically and at intervals •, the crop of 
yeast is then restricted and more of the possible yeast foods 
are left in the beer. If beers with less body and a higher 
crop of yeast be desired, rousing may he more frequent 
or even continuous. According to the course adopted, 
fermentation is complete in from three to six (lays. In 
order to accelerate the maturing, fermentation is con¬ 
ducted under a partial vacuum, the carbon dioxide being 
collected, purified, and liquefied, subsequently returned to 
the finished beer. After the fermented beer has boeu 
separated from the yeast, a current of purified carbon 
dioxide is pumped through the beer, until it has removed, 
by a process of scrubbing, all those volatile matters which 
cause the flavour of immature beer. The flavour of the 
beer is undoubtedly improved by contact with residual yeast j 
it is advantageous, therefore, to leave a certain proportion 
of yeast in the beer during the process of scrubbing with 
carbon dioxide, and to rouse the liquid continuously during 
the operation.—J. K. B. 

American I Vines; Chemical Composition of — . If. W. 

Wiley. Ij.S. Department of Agriculture, Bureau of 

Chemistry, Bulletin No. 72, 1903, 22—24. 

Alcohol. —The percentage of alcohol in dry wines is equal 
to the standards adopted for European wines. The ratio of 
alcohol to extract, the sum of the alcohol expressed in 
grms. per litre, and the total acidity in gruis. per 100 c.c., 
conform to the ratios adopted in France for wines to which 
neither alcohol or water has been added. 

Glycerin. —The glycerin : alcohol ratio appears to be 
“ somewhat lower ” than that of European wines. Of 
38 samples of dry wine, 29 contained more than 6 grms. 
of glycerin per 100 grms. of alcohol. The minimum ratio 
was 5'7:loo. From the varying glycerin content of the 
sweet wines, it is probable that differences exist in the 
vineyards os regards the extent of fermentation before 
fortification. 

Extract. —The percentage of extract is up to the 
European standard. In the case of red wines, the author 
suggests that a higher minimum limit than is fixed in other 
countries might be adopted for American wines. The 
“ extract, less total acids,” and the undetermined ext feet 
(extract less the sum of the glycerin, ash, sugars, and fixed 
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acids) is the same in the white wines as in European wines. 
In the red wines the extract is higher, varying from O'6 to 
1-87 grms. per 100 c.c. 

Acidity .—The percentage of acids in the samples was 
similar to the products of other wine-producing countries. 
All dry red wines contained over 0"45 grm of acids 
(calculated as tartaric) per 100 c.c. Of 15 samples of dry 
white wine one contained less than 0-45 grro., and three 
less than 0 - 5 grm. of total acids per 100 c.c. With a few 
exceptions, the samples were found not to contain more 
tliau 0-p grra. of total acids per 100 c.c. In 38 samples 
of dry wiue, 28 contained between 0-5 and 0-7 grm. of total 
acid per 100 c.c.; live contained aD excessive amount of 
volntile acids. From other figures which are given in the 
original it would appear that a slightly higher percentage 
of volatile acids should he allowed in American wines than 
in the wines from other countries. Of the 38 samples of 
dry wines, four contained more than one part of volatile 
acid to four parts of total acids, and nine more than one 
part of volatile acid to five of total acids. Several of the 
sweet wines contained an excessive amount of volatile 
acids. 

Sugars. —The amount of sugar found in the dry wines is 
materially lower tbun formerly. The author is of opinion 
that this confirms the inference drawn from the decrease of 
volatile acids and increase of glycerin, that the methods of 
fermentation are improving. 

Potassium Sulphate. —The largest amount of potassium 
sulphate found was 0-13 grm. per 100 e.c. 

Sulphurous Acid. —In 15 samples of white wines five 
exceeded the Swiss limit of 8 mgrms. of total sulphurous 
aoid per 100 e.c. 

Preservatives and Colouring Matter. — No preservative 
was detected, except in one instance, when benzoic acid was 
found. Boric acid, which often occurs naturally in wines, 
was found in varying quantities. (hie sample was coloured 
with a coal-tar product.— J. I.. II, 

Wine; Manufacture of' - , in California. II. Lachman, 

U.S. Department of Agriculture, Ihireau of Chemistry. 

liulletin No. 72, 1903, 25—40. 

Fermentation. —The grapes are crushed lietween corrugated 
rollers, so as not to crush the seeds, but only break the skins. 
The Stems are usually removed by a “ stemmier,” and the 
seeds, skins, pulp, and juice are run along chutes into the 
fermenting Oinks until these are two-thirds full. The must 
generally registers about 22" of sugar at a temperature of 
70° F. Fermentation will stop at 90° F. The temperature 
is taken three times a day, and the sugar calculated from the 
density of the must. The must loses 6° of sugar the first day, 
and the same quantity for the second and third days, 4° is 
lost on the fourth day, and by the fifth to the seventh the 
sugar disappears. At this stage the juice is drawn off the 
pomace. Uniformly ripened hunches go through fermenta¬ 
tion without trouble, whilst those with green or half dried 
grapes produce a spasmodic fermentation. Under such 
conditions there is often 1° to 4° of sugar left, a lactic 
fermentation ensues, and the product is useful only for 
distilling. With regard to the size of the fermenting 
vessel, the author is of opinion that the tanks should not 
exceed 5 ft. in height, 12 ft. in diameter, and a capacity of 
5,000 gallons. The pomace rises to the top during fermen¬ 
tation, and to keep it cool it is continually pushed beneath 
. the surface by punching rods. Frequently juice is pumped 
over the pomace once a day to keep the mass constantly 
fermenting, and at the same time to extract the tannin and 
colouring matter from the skins and seeds. The main 
object is to continue fermentation until the wine is dry. 
When the carbon dioxide has left the wine, it is drawn off 
into clean closed tanks or casks for storing. 

White grapes are generally crushed without “ stemming,” 
and after six hours the juice is drawn off and pumped into 
small oak casks until about two-thirds full. After the first 
five or six days, the scum formed is drawn off and fresh juice 
added. Whem^the violent fermentation has ceased, the 
casks are filled close to the bang, and a fermenting bung, 
which is generally a piece of block tin pipe in the form of 
a goose neck, is attached to the cask, through which the 
gas passes into a bottle of water. 


The control of temperature in both the fermenting and 
storage cellat is essential. In the fermenting room it 
should be between 70°—80° F. In the cellar new 
wines may be stored for the first year at 60°-—70" F., 
and after that at 60" F. Light in the cellar is objection¬ 
able, as it has a tendency to change the colour of the wine. 

After the wine has become dry it begins to clear. This 
depends greatly on the place where it is stored, and also on 
the condition of the weather. In cold and clear weather 
the precipitation proceeds much more quickly. Before 
the lees begin to rise, the wine is drawn off from the 
sediment into thoroughly cleaned casks. The first rack¬ 
ing takes place from six to 10 weeks after the wine 
is made, and the second from February to April. The 
wines are again racked before the hot weather begins, 
j Wines that have been blended are allowed to rest for three 
j months, when they are put through a filtering apparatus 
nnd drawn into oval casks of from 1,000 to 4,000 gallons 
capacity. 

Clarification. —Gelatin and the whites of fresh eggs 
are used for clarifying red wines. From j to 1 lb. is 
added per 1,000 gallons according to the age and clearness 
of the w ine. The fining material is soaked in water and 
beaten into a froth. It. is then poured into a tub of about 
20 gallons capacity, containing from five to tea gallons of 
the wine to he fined, and again f tot lied. After this it is 
poured into the cask to be fined and thoroughly mixed by 
i agitation. 

For clarifying white wines Russian isinglass is used, a 
solution of 7 J lbs. of this material being made in 50 gallons 
of wine. One half gallon beaten to b froth is used per 
1,000 gallons of wine. After the addition of the fining 
matter the casks are filled to the bung and the shrinkage 
made up by adding fresh wine. 'The wine is left to fine 
for 20 to 30 days. 

Forts are made by fermenting the juice down to about 
6 ° to 10° of sugar and fortifying it up to 20 per cent, of 
j alcohol. Sherries are fermented down to 4 of sugar 
and fortifying to about 20 to 21 per cent, of alcohol. 
The wine is then “ baked ” in the sun in casks ranging 
from 50 to 160 gallons in a glass house. The temperature 
i rises as high as 140° F. which is maintained at night 
by the aid of a furnace. Malaga type wines are produced 
by boiling the must from a very sweet grape, thus pro¬ 
ducing a heavy bodied wine, which is then either “ baked ” 

1 in the sun or heated in the oven for a time. Tokay wines 
| are made by allowing the grapes to shrivel on the vine 
and fortifying the wine obtained up to 20 per cent, of 
alcohol. The grapes selected contain acid, and are mostly 
of the muscat varieties. Sparkling wines can also be 
produced iu California.—J. L. H. 

Wine ; Pasteurising New -. U. Guyon. Rev. de Vitio. 

1903, [495] j Ann. dc la Brasserie., 6, [13], 303—307. 

The results of the author’s experiments, extending over a 
number of years, tend to demonstrate that, contrary to the 
generally-received opinion, the pasteurisation of new wiue, 
by heating at 60° C., does not produce stagnation, the wiue 
continuing to clarify, purge, develop, and mature in a 
normal manner. In practice, this operation would present 
the great advantage of reducing aud simplifying the opera¬ 
tions preceding the bottling of the wine, obviating the 
necessity for lrcquent rackings and consequent loss in 
volume, the result being an increased yield, coupled with 
lessened expense aud the perfect conservation of the liquid. 

—C. S. 

Plastered Wines; Inversion-Speed of Cane-Sugar dis¬ 
solved in -. G. Magnamni. Zeits. f. Elektroch., 

1903, 9, [36], 751—752. 

The existence in plastered wines of normal or of acid 
potassium sulphate, produced by reaction of potassium 
tartrate upon the calcium sulphate, has long been matter of 
debate, the acid salt being much more injurious to the 
consumer thau the normal salt. The author finds that 
sugar dissolved in the wine is inverted by plastered wines 
at no higher speed than by natural wines, and infers that 
acid sulphate cannot be present in plastered wines. 
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Molasses Distillery ; Sulphur in a -. K. Andrlik and 

V. Stanek. Zeits. Vereint deutsoh. Zuckerind., 1908, 
53, [571] 8*1—885- 

The authors examined the amount of sulphur in a molasses | 
distillery to account for the high content of sulphates in the 
crude potash. The total sulphur reckoned as SO, on 100 
parti of the ash in the various stages was as follows 
The original molasses 2-31, the thin wath or slops 7'24, 
the concentrated wash 11*18, fresh potash 8 • 63. 

It thuB appears that the sulphur increases from the 
molasses to the thickened wash and falls again in the ; 
potash. The increase is due to the sulphuric acid added 
for acidification before fermentation, and the absorption of 
sulphur from the heating gases during concentration of the 
wash. Part of the sulphur escapes during the incineration 
as gas, possibly sulphuretted hydrogen or carbon bisulphide. 

—L. J. de W. 

Malt; Determination of Pre-existing Sugars in -. 

E. D. Mason. Zeits. ges. Hrauw., 1903, 26, [28], 

457—463. 

To preoludo diastatio activity during the operation, the 
author recommends that 20 gnus, of the finely-crushed | 
malt should be boiled for half an hour in a covered beaker, j 
with sufficient 90 per cent, alcohol to cover the substance. 
The alcohol is then allowed to evaporate, the liquid being 
stirred awhile to prevent spurting, and the malt is dried at 
212° F. in the oven for half an hour. To prepare the test 
solution, the substance is shaken up for half an hour with 
150 c.o. of cold water in a 250 c.c. flask, made up to the 
mark with water, next shaken up with a little precipitated 
aluminium hydroxide, and filtered. The reducing sugars 
are determined, as dextrose, by boiling 25 c.c. of the filtrate 
for two minutes with 00 c.c. of Fehling solution and an 
equal volume of water. The results are calculated to 
100 grms. of malt by multiplication with the factor 9-44 
(including an allowance of 14 per cent, for the volume of 
the crushed malt), and deducting the amount of unfermen- 
table reducing substance from the total. 

For the sacehurose determination, 75 c.c. of the filtrate 
are inverted with 4 c.c. of N/2 hydrochloric acid, then made 
up to 100 c.c. and determined also as dextrose calculating 
it upon 100 grms. of malt, the previous result is deducted 
from this total, and the remainder multiplied by O'95. This 
latter number represents the saccharose in the malt. 

The unfermentable reducing substance is found by con¬ 
centrating 75 c.c. of filtrate to about 15 c.c., fermenting 
this with i grm. of yeast for 42 hours at 28° C., and making 
up the liquid to 50 c.c., wherein after filtration the reduction 
is estimated as dextrose, referred to 100 grms. of malt, and 
deducted from the results of the first test. 

Formation of Sugars during the Malting Process .—In t 
this investigation, a sample of barley was tested for invert 
sugar, dextrose, levulose, and unfermentable reducing 
substances. The results were negative, though a reduction 
corresponding to 1-92 per cent, of saccharose was obtained 
after inversion. Tests with germinated malt, however, 
indicated that the unfermentable reducing substances, the 
reducing sugar and part of the saccharose are formed | 
during germination. Kilning the malt in a damp state 
furnishes a higher proportion of sugars and unfermentable 
residue than is obtained when the malt has been dried . 
beforehand. The effect of kilning is to raise the proportion : 
of saccharose (probably by retrogression of the reducing ! 
sugar), and lessen the amount of reducing sugar.— C. S. 

Ammoniacal Nitrogen in “ Mistelles ” and Wines ; De¬ 
termination of -. A. Desmoulibre. XXIII., page 1067. 

English Patents. 

Yeast i Process and Apparatus for Preserving -. i 

W. H. Wyers, Upton Park, Essex. Eng. Pat. 10,729, 

May 9, 1902. 

Yeast is skimmed and forced under a pressure of air into a 
filter-press; if desired, the yeast may be washed in the 
press by means of weak alkaline solutions or water. The 
pressed cakes are then broken np and spread upon gause I 


trays which are plaoed on trolleys. The trolleys are then 
run into a drying chamber, and the yeast is dried by means 
of a current of dry, filtered air drawn through the drying 
chamber, and having a temperature between 60° and 100° F. 
according to the power of resistance of the yeast. The 
dried yeast is finally sealed up for storage. All precautions 
are taken to avoid contamination with bacteria. —.1. F. B. 

Grain ; Process and Apparatus for Germinating —, 
under Pressure in Closed lleceptacles. V. Lapp, 
Leipzig, Germany. Eng. Pat. 10,426, May 7, 1908. 

See Fr. Pat. 326,11 1 ; this Journal, 1903, 756. 

— J. F. It. 

Malt; Treatment of -, for Alcoholic Fermentation. 

U. J. Soinlo, Teitiesvur, Hungary. Eng. Pat. 11,325, 
May 18, 1903. 

Mai,t is subjected to antiseptic treatment with gaseous 
antiseptics or antiseptic solutions ; or it may be sterilised 
by being exposed for short periods to tbo action of high 
temperatures with subsequent rapid cooling. The malt is 
then washed with water as free from bacteria as possible 
with the help of filtered compressed air; the material is 
finally treated in a steeping and grinding apparatus so 
constructed as to be capable of being sterilised.—J. F. II. 

Alcoholic Liquors ; Purifying Ilaw or Immature —. H. 
Sefton-Jones, London. From Mrs. L. S. Higbtoo, San 
Francisco. Eng. Put. 20,228, Sept. 16, 1902. 

See U.S. Pat. 736,098 ; this Journal, 1903, 1010. 

—J. F. U. 

United States Patent. 

Yeast; Preparation of -. (1. Jncqucmin, Malzoville, 

France. U.S. Pat. 736,401, Aug. 18, 1903. 

See Kng. Pat. 9221 of 1901 ; this Journal, 1901, 786. 

—T. F. H. 

Yeast; Preparing -. G. Jucqucinin, Malzeville, 

France. U.S. Pat. 736,402, Aug. 18, 1903., 

See Fr. Pat. 322,381 of 1902 ; this Journal, 1903, 375. 

—T. F. II. 

Fkknuii Patknth. 

Malt Meal; Mill for Grinding -. F. Album. 

Fr. Pat. 329,935, March 4, 1903. 

Malt is ground between a pair of fluted rollers travelling 
at a differential speed in the ratio of 1 : 1 • 5 to 1 ; 3; the 
malt flour is then separated from the grist and husks by 
passing over a sifting device. The grist is next separated 
from the husks by means of a secoud coarser sieve, and is 
reduced to flour by a second pair of rollers more finely 
fluted than the first pair, also travelling at a great differ¬ 
ential speed. Finally the milled products aro mi xed together 
as desired.—J. F. B. 

Alcohol and Yeast; Production of -, from Molasses, 

Beetroots, and alt Amylaceous Materials. J. Kffront. 
First addition, dated Feb. 23, 1903, to Fr. Put. 324,124, 
August 30, 1902. 

The solution of resins, &c., added to the wash before 
fermentation (see Kng. Pat. 19,354 ; this Journal, 1908, 
223) may tie replaced by an alkaline extract of spent hops. 
One part of spent hops is mixed with one part by weight of 
a solution of caustic potash containing 40 grms. per litre, 
and the mixture is maintained at 100° C. The resulting 
mixture, or the filtered extract, is then added to the 
wash in the proportion of 30—50 grms. per 100 litres. 

—J. F. B. 

Wines, Ciders, Beers, fyc.; Preservation of -, in Casks 

on Draught. J. B. Brissand. Fr. Fat. 329,965, 
March 5, 1903. 

In order to preserve fermented liquors stored in casks on 
draught, a hydrostatic spigot with a caoutchouc bung is 
inserted in the bung-hole ; this spigot comprises a vessel 
containing a solution of potassium metabisulphite, so that 
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the air entering at every draught is charged with sulphurous 
acid. As at additional security a layer of a neutral hydro¬ 
carbon oil is provided on the surface of the liquor in the 
cask. —J. F. B. 

Tartars and Lees of Wine; Enrichment of -, by 

Mechanical Means. L. F. David. First addition, dated 
Feb. 17, 1903, to Fr. Pat. 318,575, March 13, 1902 (this 
Journal, 1902, 1647). 

In the original patent the use of levigating apparatus' 
including settling trenches (“ labyrinthes ”), was claimed 
for the treatment of crude tartar sludges. It is now found, 
however, that such trenches cannot be employed for this 
purpose, and that portion of the claim is abandoned. 

—J. F. B. 

Alchoholic or other Vapours; Concentration and Purifica¬ 
tion of -. F. Calmunt. Fr. Pat. 329,771, Feb. 27, 

1903. 

A numbkr of caps with indented edges are superposed one 
over the other above the vapour orifice of each plate of a 
distilling or rectifying plate column. In this way the 
vapours ascending under the first cap have to pass beneath 
the indented edges of each of the caps before escaping to 
the next compartment.— J. F. B. 

XYIII.-F00DS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

English Patents. 

Milk Powder; Manufacture of -. M. likenberg, GOte- 

berg, Sweden. Eng. Pat. 17,486, Aug. 8, 1902. 

Tub composition of the milk is, in the first place, so 
regulated that it contains a sufficient quantity of mineral 
matter of the kind most suitable lor yielding a good milk 
powder. This is done by adding calcium suits, e.g., the 
citrate or phosphate in quantity up to (>• 1 per cent, of the 
milk treated. Mono- or di-potassium phosphate is added, 
according to whether the milk is acid or alkaline in reaction 
to litmus paper. From O'l to 0 - 2 per cent, of uon- 
crystalline sugar is also added, and the evaporation to 
drynrss is carried out at a temperature below 75’ C. (See 
also this Journal, 1903, 158 and 878.)—VV. I*. S. 

Meat in a Raw Condition; Preserration of -. H. H. 

Lake, London. From l)r. Emmerich's Fleisch-Konser- 
vierungs-Gcs, Munich. Eng. Pat. 18,138, Aug. 18, 1902. 

Tub “ initial portions ” of the larger vessels (arteries, veins, 
and absorbent vessels) are swilled and flushed with a liquid 
adapted to prevent “ germination,” such as acetic acid and 
the like.—A. S. 

Flour ; Process of Treating -, to Purify the same and 

Increase the Nutritive Qualities thereof—J. N. Alsop, 
Owensboro, Kentucky, U.S.A. Eng. Pat. 14,006, June 
28, 1903. 

The flour is subjected to the action of gaseous bodies 
produced by the action of the flaming or disruptive dis¬ 
charge of eleotricity on air. It is claimed that the process 
decreases the quantity of carbohydrates in the flour and 
increases the proteids.—W. P. S. 

Fhencb Patents. 

Milk Extract resembling Meat Extract; Process for 

Making -. X. Binder. Fr. Pat. 329, 706, Feb. 25, 

1903. 

The proteids obtained from skimmed milk are peptonised 
by the actioi^f^sulphuric acid and heat. The acid is then 
neutralised with calcium carbonate and the solution is 
filtered. After adding the mineral matters obtained from 
the whey (the lactose having been separated by crystalli¬ 
sation) and a little hydrogen peroxide as a preservative, 


the whole is concentrated at a temperature below 60° C. 
Potassium di-bydrogen phosphate may also be added. 

—W. P. S. 

Foods or other Organic Substances; Process for Preserv¬ 
ing -. L. Maussion and A. Montupet. Fr. Pat. 

829,946, March 4, 1903. 

The substances are treated in a closed vessel first with 
steam and then with alcohol vapour containing a little 
essence of bitter almonds, benxaldehyde, or the like. After 
treatment the substances may be packed in tins containing 
hot oil, or a hot solution of gelatin, the tins being then 
closed up, and their contents sterilised as usual. (See also 
this Journal, 1903, 435.)—W. P. S. 

(5.)—SANITATION i WATER PURIFICATION. 
Fbencii Patent. 

Sewage; Purification of -. A. J. Pottier. First 

addition, dated Feb. 20, 1903, to Fr. Pat. 328,306, Jan. 6, 
1903. 

The lime is added to the sewage in the solid state, from 
250 to 400 grins, of calcium hydroxide being used for 
each cubic metre of liquid. Tho whole is well mixed. (Sec 
also this Journal, 1903, 960.)—W. P. S. 


XIX.—PAPER, PASTEBOARD, Etc. 

French Patents. 

Resin Soup [Sire]; Process for Emulsifying -, in 

Water. M. Erfurt, Straupitz, Silesia. Eng. Pat. 23,896, 
Nov. 1, 1902. 

See Fr. Pat. 325,901 of 1902; this Journal, 1903, 757. 

—T. F. B. 

Paper Pulp ; Strainers for -. H. Carriere. 

Fr. Pat. 329,445, Feb. 20, 1903. 

Plank or cylindrical strainers for paper pulp are con¬ 
structed of a number of parallel strips of metal or wires of 
triangular or other suitable section. At several points in 
the length of these wires are transverse bars of stout 
material, us for instance steel, coated with a uon-oxidisable 
metal such as copper or tin. Each of the strainer wires is 
twisted once round the stoat transverse bars and, at the 
points where they are twisted, the original circular section 
of the wires is preserved, so that at these places the wires 
arc in contact with each other, whilst between these points 
a narrow slit intervenes between each pair of wires. 

—J. F. B. 

XX—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Ether for Anasthetic Purposes; Examination of ——. 
W. Wobbe. XXIII., page 1067. 

Phenacetin Test. G. M. Beringer. XXIII, page 1067. 

Hermophenyl [Sodium Mercuriodisulphophenate ] ; 
Reactions of. E. Barrel. XXIII, page 1067. 

Abrastol [Asaproi] ; New Colour Reactions of -. 

E. Barrel. XXIII, page 1068. 

Nux Vomica; Determination of Alkaloids in -. 

W. A. Puckner. XXIII, page 1069. 

English Patent. 

Pharmaceutical Compounds [from Methylene Citric Acid ] j 

Manufacture and Production of -. H. E. Newton, 

London. From the Farbenfabr. vorm. F. Bayer and Co, 
Elberfeld. Eng. Fat. 23,988, Nov. 8, 1902. 

See U.S. Fat. 715,239 of 1902; this Journal, 1903, 48. 

—T. F. B. 
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United States Patents. 

Formaldehyde Compound. B. Lcpetit, Suss, Italy. 
U.S. Pat. 786,529, Aug. 18, 1903. 

Bt the action of formaldehyde on hematoxylin solutions, in 
presence of acid, a fine reddish-brown powder is obtained. 
This substance has astringent and antiseptic properties, is 
insoluble in water, soluble in dilute alkalis, alcohol, acetone, 
or glycerin, but insoluble in chloroform.— T. F. B. 
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a solvent (alcohol, ether, Ac.), the nature of which depend* 
' on the solubility of the substance to be extracted. The 
j preliminary grinding assists the subsequent extraction of 
I the fruit essence, alkaloid, sugar, colouring matter, Ac., 
1 and less of the solvent is required.—H. N. 

Saccharine Juices or other 71 hitters from Plante, Root*, 

{ tc.,- Extraction and Utilisation of -. A, Montupet. 

Fr. Pat. 329,947, March 4, 1903. XVI., page 1058. 


Pyroligneous [ Acetic ] Acid; Process for obtaining Pure 

_I. G. Glock, Berlin. U.S. Pat. 786,959, Aug. 25, 

1903. 


See Eng. Pat 28,595 of 1902 1 this Journal, 1903, 291. 

—T. F. B. 


Chlorides of Carbon; Process of Producing -. F. J. 

Malchaske, Assignor to C. H. Lyon, Chicago. U.S. Pat. 
737,128, Aug. 25, 1903. 

A mixtobb of carbon (coke), an alkali chloride, and silica, 
when heated, produces carbon chlorides. Carbon tetra¬ 
chloride is formed by heating together one part of coke, 
four parts of sodium chloride, and two parts of silica. 

If sulphur be added to the mixture, a mixture of sulphur 
chlorides and carbon chlorides is obtained.—T. F. B. 


i 


French Patents. 

Hydrazine and its Derivatives; Production of -. 

P. Schestakoff. Fr. Pat. 329,430, Feb. 1 6, 1903. 

Ubea, and it* derivatives formed by substitution in the 
amino groups, react with hypochlorites or hypobromites, 
in the cold, forming hydrazine and its derivatives, carbon 
dioxide being eliminated. 

60 grms. of urea, dissolved in a little water, are mixed, 
at 0° C-, with 1400 c.c. of sodium hypochlorite solution 
(containing 50 grms. of available chlorine per litre). 
100 grms. of benzaldehyde are now added, and the mixture 
is heated for some time at 80°—90° C. On cooling, ben¬ 
zaldehyde hydrazone separates and is subsequently decom¬ 
posed by acid.—T. F. B. 

Alcohol, C 10 jET, 8 O, having a Rose-like Perfume; Pre¬ 
paration of an -, and Synthetic Floral Perfumes with 

this Alcohol. Soc. Heine et Cie. hr. Pat. 329,529, leb. 
19, 1903. 

The unsaturated terpene alcohols C 10 H 18 O, which have boil¬ 
ing points between 195° and 200° C., and which give citral on 
oxidation with chromic acid mixture ( e.g., linalool, nerolol, 
&c.), or geraniol, or the unsaturated hydrocarbons of the 
composition C, 0 H 16 which, on hydration, are converted into 
linalool (e.g., myreene), are treated with glacial acetic acid 
and sulphuric acid, or with acetic anhydride. The resulting 
product is saponified and then rectified. The alcohol thus 
obtained is treated with phtbalic anhydride (or the anhy¬ 
dride of some other dibasic acid), the ester is saponified, 
separated from geraniol by anhydrous calcium chloride, and 
the resulting alcohol purified by fractionation. It has the 
composition C 10 H, 8 O, and has a powerful rose-like perfume. 
It has a sp. gr. of 0-882 at 15° C., boiling point 226° C. at 
atmospheric pressure, and is optically inactive (or very 
feebly dextrorotatory). It differs from geraniol in not form¬ 
ing a compound with calcium chloride which is insoluble in 
petroleum ether. Its solutions in water, alcohol, or other 
solvent, with or without geraniol and other essences, con¬ 
stitute useful perfumes.—T. F. B. ___JL_ 

Plant Tissues; Process of Extraction, by Disintegration, 
of the Essential Constituents [ Essences, Alkaloids ] 

of -. J. H. E. Cresp. Fr. Pat. 329,523, Feb. 18, 

1903. 

The plants or parts of the same (flowers, fruits, leaves, 
stalks, roots, Ac.) are first ground in a vessel with a hard 
substance so as to thoroughly disintegrate the vegetable 
cells, the grinding materials and their degree of fineness 
being varied according to the qualities of the plant 
substance. The paste ohtained is afterwards treated with 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Colour Photography; Improvements in Direct -. 

R. Neuhauss. Phot. Kundschuu, 1903, 17 , 149. Chem.- 
Zeit, 1903, 27 , [f>7], ltep. 212. (Sec also this Journal, 
1903, 759.) 

As hydrogen peroxide has not proved quite satisfactory 
with gelatin, the author now provides the plates covered 
with the gelatin-colour mixture with the oxygen necessary 
for bleaching, by immersing them. Immediately before 
exposure, in a bath of ether and hydrogen peroxide for at 
least five minutes. The gelatin-colour mixture is prepared 
in the following manner :—10 parts of soft emulsion gelatin 
(Eder’s) are dissolved in 100 parts of water, and then there 
are added, with continual stirring, solutions of methylene 
blue (O' l to 50 of distilled water), 6 parts; auramino 
(0-1 to 50 of alcohol), 1-5 parts; and crythrosin (0*25 
to 50 of distilled water), 3 parts. The mixture la filtered. 
The plates need not be used immediately after drying, but 
may be kept as long as desired. 

The author has observed that in some cases, copied 
plates may be further developed by a bath of lukewarm 
water, especially if the colour mixture contain Miethc's 
ethyl red. The formation of a dyestuff by the action of 
light is also interesting. Several dyestuffs. especially blue 
ones, lose their colour, oven in the dark, when treated with 
an aqueous solution of gelatin, containing a small quantity 
of ammonium persulphate. If the milk-glass plate coated 
with such a mixture be then withdrawn, and, after drying, 
the ammonium persulphate washed out, and the wet plate 
exposed, the colour is regenerated, the effect being most 
pronounced when the light to which the plate is exposed, 
has a colour complementary to that of the dyestuff produced. 
If the plate be dried before exposure, no dyestuff is produced, 
but the colour appears immediately if the exposed plate 
be immersed in lukewarm water.—A. S. 

English Patents. 

Sensitive Emulsionsfor Photographic Purposes; Processes 

for Making -. A. Cobenzl, Bingen-on-the-Rhine. 

Eng. Pat. 20,069, Sept. 13, 1902. 

SEE U.S. Pat. 718,312 of 1908 ; this Journal, 1908, 164. 

—T. F. B. 

Photographic Pictures on Fabrics, Shins, Leather, Wood, 

or the like; Mediums for Use in Producing -, and 

Processes for making same. A. Cobenzl, Bingen, and 
A. I-L Mies, jun., Bnrg Wineck, Germany. Eng. Pat. 
20,141, Sept. 15, 1902. 

The fabric is impregnated with a solution of soluble starch 
(or other starch which is rendered insoluble on heating), 
dried so as to render the starch insoluble, and finally 
sensitised.—T. F. B. 

Intaglio - Plates; Production of Photo-engraved -. 

D. Canicron-Swan, London. Fug. Pat. 21,018, Sept. 26, 
1902. 

A positive on glass, celluloid, or other transparent material 
is made from the picture or object; a sensitised metal 
plate is exposed, first under this positive, aud then under ’ 
a ruled, dotted or grained semi-transparent screen, and 
developed. It is then etched in any manner. The 
sensitive plate may, before exposure, be coated with a 
granular deposit of bitumen, resin, &c., sufficiently for the 
rendering of modifications of light and shade.—T. F. B. 
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United State* Patents. 

Developing Photographic Pictures; Process of —. 
F. Fischer and H. Guutrum, Elberfeld, Assizors to 
Farbenfcbr. of Elberfeld Co., Sew York. U.S. Pat. 
736,374, Ang. 18, 1903. 

(MkTA-)aMINO - O - HYDnOXTBENZVLSCLPHONIC acid (see 
U.S. Pat. 729,054 of 1903 j this Journal, 1903, 881) is 
claimed as a photographic developer, together with a sulphite 
as preservative, and an alkali carbonate as accelerator. 

—T. F. B. 

French Patents. 

Chemical Substances [Photographic Developer M-amino- 
o-hydro.rybenzyl Sulphonic Ami] ; Manufacture of New 
_, Soc. Anon. Prod. F. Bayer and Co. First Ad¬ 
dition, (fated Feb. 11, 1903, to Fr. Pat. 311,778, .Tune 14, 
1901. 

See U.S. Pats. 729,051 and 736,374 of 1903 s this Journal, 
1903, 881 and above.—'T. F. U. 

Photographic Plates ; Developing - ,in Daylight. J. W. F. 

Scheltcr and H. J. liocage. Fr. Pat. 329,477, Feb. 17, 
1903. 

See Eng. Pat. 3877 of 1903 ; this Journal, 1903, 649. 

—T. F. B. 

Photographic Printing ; Impts. in ——. K. S, Shepherd 
and O. M. Bartlett. Fr. Pat. 329,526, Feb. 18, 1903. 

See U.S. Pat. 728,310 of 1903 ; this Journal, 1903, 760. 

—T. F. B. 

XXII -EXPLOSIVES, MATCHES, Etc. 

Potassium Chlorate; Decomposition of -, and some 

Observations on the Decomposition of Sodium Chlorate 
and Sodium Perchlorate. J. Scobai. VII., page 1044. 

French Patents. 

Explosives, Celluloid, ^c.; Manufacture of ——. {Re¬ 

covery of Acetone.! R. Robertson and \V. Kin tool. Fr. 
Pat. 329,540, Feb.'l9, 1903. 

See Eng. Pat. 25,994 of 1901 ; this Journal, 1903, 441. 

—T. F. B. 

Explosives; Manufacture of -. C. K. Bicliel. First 

Addition, dated March 6, 1903, to Fr. Pat. 327,868, 
Deo. 22, 1902. 

In the case of explosives for use in dangerous mines the 
direct addition of the chlorides of the alkalis and alkaline 
earths or such a chlorinated organic derivative as sodium 
tric.hloracetate, is said to produce a margin of safety as 
satisfactory as that originally claimed for ammonium 
ohlcridc and an equivalent quantity of sodium and 
potassium nitrates. The following is au example of the 
composition t—nitroglycerin (22 per cent.), guncotton (O’6 
per cent.), sodium chloride (11 per cent.), wood meal (0-6 
per cent.), gelatin (8 per cent.), ammonium nitrate 
(57-8 per cent.). (See also this Journal, 1903, 710, 963.) 

V V —O. W. Mel). 

Friction Primer for the Ignition of all Varieties of Euzes 
employed in the Explosive Industry. A. Engl. Fr. Pat. 
330,066, March 9. 1903. 

The device consists of a tube closed at one end with a 
friction head of a composition similar to a match head. A 
layer of fulminate composition is placed in contact with 
the friction head and the tube is filled to any desired height 
with a slow burning composition. Another layer of 
fulminate composition is then added and the fuze inserted 
and fixed in the open end.—G. W. McD. 

Fireworks; Product for and Method of Manufacture of 
_. S. Salas. Fr. Pat. 329,636, Feb. 23, 1903. 

A fastis is claimed consisting of water (100 parts), gum 
arabic (65 pojpt), magnesia (50 parts), whiting (10 parts), 
colouring matter (25 parts), phosphorus (30 parts), 
potassium chlorate (85 partB), which i* used for toy fire¬ 
works of various descriptions, for the p urpo se of producing 
successive and repeated explosions.— G. W. McD. 


XXni—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

Sulphur in Iron and Steel; Apparatus for the Determina¬ 
tion of -. A. Kleine. Stahl u. Eisen, 23, 760—781 ; 

Chem. Centr., 1903, 2, [8], 522. 

The author has modified his apparatus for the determination 
of carbon in iron and steel (this Journal, 1902, 1097), so 
that it can be used also for the determination of sulphur. 
It is claimed that by keeping the ground-glass connections 
cool, the danger of the apparatus bursting open is avoided. 
10 grms. of steel or 5 grms. of pig-iron are placed in the 
flask A (see figure), and 100 c.c. of water and 70 grms. of 
concentrated hydrochloric acid 
added through the tap-funnel 
E. The gases evolved, after 
being cooled by their passage 
through the condenser F, pass 
into the absorption flask B 
containing 50 o.c. of an am- 
moniacal cadmium solution 
(20 grins. of cadmium sul¬ 
phate, 400 e.e. of water, and 
600 c.c. of ammonia solution 
of sp. gr. 0’96). The absorb¬ 
ing solution is first introduced 
into B, and then, by blowing 
into C, is forced into D until 
it rises to a height of 30—35 
mm. in the latter. When the 
iron or steel is completely dis¬ 
solved, the liquid in B is 
filtered, the paper and preci¬ 
pitate of cadmium sulphide 
treated with dilute hydrochloric acid (850 c.c. of water to 
300 c.e, of concentrated acid) and starch solution, and 
titrated with iodine solution (7'928 grms. of iodine and 
25 grms. of potassium iodide per litre ; 1 c.c. = 1 mgrm. of 
sulphur).—A. S. 



Electrolytic [Mixing] Apparatus. F. Mollwo Perkin. 

Electrochemist and Metall., 1903, 3, [14], 22—27. 

The author describes, with illustrations, simple forms of 
electrodes, fixed and rotating, for use in electro-chemical 
analysis. 

Fixed Electrodes .—The anode is made of iridium- 
platinum wire, and is bent in such a manner (see Fig. 1) 
that when placed in position, a uniform current density 
is obtained on all parts of the cathode. The distance 
between the two sides of the anode is 2 ■ 5 cm., so that it will 
he 1*25 cm. distant from either side of the cathode. The 




Cathode Anode 

Fio. 1. 
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cathode is made of platinum gtuze, which is held rigid 
by means of a platinum-iridium (10 per cent, of iridimn) 
frame, 6 cm. high and 4*3 cm. wide. The frame, which is 
roughened by means of a sand blast, has a stout piece of 
iridium-platinum wire, 7*5 cm. long, welded on to it. with a 
loop, 2*5 cm. from the end, for hanging the electrode on the 
balance. The total cathode surface is 50*4 sq. cm., or 



Fig. 2. 



Fig. 8. 


approximately J sq. dcm. In many cases sheet platinum 
may be used in place of platinum gauze, but for metallic 
deposits which have a tendency to exfoliate, such as bismuth 
and antimony, the gauze is more satisfactory, and it is also 
better for mercury and for peroxide deposits. The weight 
of the cathode when made of sheet platinum should be 
about 14*5 grins., and when made of gauze (not finer than 
50—60 meshes per sq. cui.) about 15 grins. 

^ iThese electrodes are cheaper than basins or oyliuders and 
are more easily manipulated when electrolytic separations 
are being carried out. 

Rotating Electrodes. —Fig. 2 shows a form of rotating 
electrode which can he driven either from a horizontal or 
vertical pulley and may also he used for working several 
apparatus in series. A spindle passes through a hole in 
the guii-mctai supporting arm, ami carries a small chuck 
(such as is used for fixing small drills on a lathe), in which 
the rod of the electrode is held. The grooved pulley, 

, which is fastened on to the upper end of the spindle, bears 
! on the top of the. gun-iuetal arm, which is ground smooth. 
The parts should only he slightly lubricatod, the best 
lubricant being a mixture of graphite and vaseline. 

The author has made satisfactory rotating load electrodes 
by drawing a thin lead pipe, to which the vanes for mixing 
I the electrolyte are attached by “ burning,” over a steel rod 
I of the same diameter a* the bore of the pipe, leaving above 
! the top of the pipe a portion of the rod about l in. loug, to 
be inserted into the chuck. The load pipe is burned at 
both ends to prevent the electrolyte from running between 
! it and the steel core. 

Fig. 3 shows a rotating cathode and stationary anode for 
; electrolytic depositions. The cathode is a small cylinder of 
j platinum gauze witli an available surface of about 25 sq. cm. 

The anode is in the form of a double circle of stout platinum 
j wire, and has four small batfles placed at intervals round it, 
j to prevent the electrolyte from rotating with the cathode. 

i — A ' s - 

English Patent. 

Lubricating Properties of Liquids; Apparatus for Deter- 

mining the. — — ■ K. Wilkeus, Merlin. Eng. Pat. 20,998, 
j Sept. 2t>, 1902. 

| Several form, of tho apparatus are described, all being 
characterised by tho fact that the lubricant is sot in motion 
by a mechanically driven fan and forced into an upright 
tube fixed tangentially to the vessel containing the fan. 
j The lubricating power is calculated from height of rise, 
velocity of the fan, and the temperature.—W. 1’. S. 

1 

French Patent. 

Gas Analysis; Apparatus for -. N. V. O. Holikowska 

{nee Plot). Er. Put. 329,538, Feb. 19, 1903. 

A compact apparatus for gas volumetric analysis of the 
usual type, in which the gas is moved backwards and 
forwards through the absorbing vessel by means of a 
cylinder and piston. The cylinder is disposed vertically, 
and its piston is pressed downwards by the action of a 
spring coiled round the rod. The upper part of the rod is 
screwed, and passes through the cover of the pump, which 
serves as a nut. Above the cover, and attached to tho rod, 
is a disc divided radially into 100 equal parts, against which 
disc is a fixed pointer. If then the measuring vessel of 
the apparatus is filled (at atmospheric pressure) in such a 
way that the pointer indicates 100, after the gas has been 
pumped into and back out of the absorption tube till, at 
; atmospheric pressure, the measuring vessel is once again 
full, the pointer shows a smaller number on the disc, the 
loss being the proportion in the gas of tho constituent 
which has been removed.—F. H. L. 

INORGANIC—QUANTITATIVE. 

Neutralisation Point; Fixing the -, by Conductivity 

Measurements. F. W. Kiister and M. Grdters. Zeits. 
anorg. Chem., 35, 454—459. Chem. Centr., 1903, 2, 
[6], 321. 

Itr the determination of the point of neutralisation of 
easily decomposable organic adds containing halogens, 
Kiister made use of conductivity measurements, on the 
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ground that, in caustic soda solution, the conductivity 
would diminish as the rapidly moving hydroxyl ions were 
replaced by the slowly moving complicated anions of the 
acid, whereas when the concentration increased by saturation ; 
with the slowly dissolving acid, the conductivity would also 
gradually increase. Since the ordinary indicators never 
fix the exact point of neutralisation, it appears desirable ! 
to make use of conductivity measurements for this pur- I 
pose. In the titration of N/l-caustic soda solution with 
N/l-hydrochloric acid, the point of minimum conductivity 
lies almost exactly halfway between the points of neutrali¬ 
sation indicated by phenolphthalein and methyl orange; 
whilst in the titration of baryta water, it almost coincides 
with the colour change of phenolphthalein. The method 
is especially suitable if the colour of the liquid or turbidity 
hinders the use of indicators. 

The results of some experiments with methyl orange, 
(1) with distilled water, and (2) with solutions containing 
chlorides, show that the amount of acid required to effect 
the colour change is proportional to the volume of the 
liquid, and increases with the amount of chloride present. 

—A. S. ; 

Sulphuric Acid; Determination of —, by Means of 

Benzidine. F. Haschig. Zeits. angew. Chem., 1903, 

16, [34], 818—823. (See this .Journal, 1903, 883.) 

Thb author gives the following details for working, as the 
poor results lately published by Mailer (this Journal, 1903, 
925) arise from Ilia not having attended to these details, and 
especially from his having used too much wash-water. The 
benzidine solution is prepared by grinding 40 grins, of 
benzidine with 40 c.e. of water, bringing the mixture, with I 
about 750 c.c. of water, into a litre flask, adding 50 c.c. of 
concentrated hydrochloric acid, shaking, and making up 
to the mark. The solution is filtered if necessary, and for 
use is diluted twentyfold ; 150 c.c. of the dilute solution 
precipitate about O' 1 grm. of sulphuric acid. The solution 
to be precipitated is poured into the benzidine solution with 
continual Bhaking, and is filtered. A funnel of about 
200 c.c. capacity is used, with a Witt’s porcelain filter- 
plate of 40 mm. upper diameter, which is covered by two 
46 mm. filters; the filters are wetted and drained on the 
pump, aud the 3 mm. annulus is pressed down to a sort of 
welt by means of a bent glass rod With such a filter the 
finest precipitates cau be filtered on the pump, and can be 
so thoroughly drained from liquid that hardly any washing 
is required. (Experiments to test this point showed that 
when precipitating 10 c.c. of normal sulphuric acid, the 
error, without any washing at all, was only O'5 per cent, 
of the whole, while washing with about 5 c.c. of water 
reduoed this to O'05 per cent. The wash-water under 
these circumstances dissolves about 8 mgrms. of benzidine 
sulphate per 100 c.c.) The precipitate is brought upon the 
filter, rinsed out completely by means of small quantities 
of the filtrate, and, immediately after disappearance of the 
liquid, is washed by 5—10 c.c. of water, the washing being 
once repeated. The funnel is now removed from the filter- 
fiaslt, a 50—60 mm. watch glass placed in it, and the 
whole inverted, so that filter-plate and filter fall into the 
watch gloss. The filter is now carefully removed and 
dropped into a 123 c.c. conical flask with 30 mm. neck, the 
filter-plate and watch glass are rinsed into the flask with 
not more than 25 c.c. of water, the flask is corked and 
violently shakeD until precipitate and paper are completely 
broken up and no knots of precipitate remain (great care 
must be taken that this is done thoroughly), and the liquid 
is titrated with N/10 sodium hydroxide and phenolphthalein, 
the titration being beguu at 50° C. and finished at 100° C., 
so that any carbon dioxide present may not affect the 
indicator. 

The method is quick and accurate, provided too much 
wash water be not used. In the presence of organic matters, 
however, the precipitation is retarded ; instead of 150 c.c., 
300 c.c. of the precipitant should be used per O ' 1 grm. of 
sulphuric acid, and the precipitate should stand for some 
hours before tWftatiou. In all cases, the -filtrate should be 
tested by barium chloride solution. Free acid (hydrochloric 
more than nitric) interferes with the precipitation j the solution 
should therefore be as nearly as possible neutralised before 
precipitation. The chief objection to the method is that 


it is inaccurate in presence of ferric salts. If ferric salts 
be present, and the ratio Fe:S be not greater than 1:1, 
accurate results can be obtained by reducing the iron by 
hydrazine hydrochloride (about 3 parts of the hydrazine 
salt to 2 parts of iron ; any nitric acid must be removed by 
evaporation before reduction) j but with a larger proportion 
of iron the larger amount of hydrazine salt required itself 
interferes with the process. For pyrites, the author gives 
the following process:—Oxidise O'8 grm. of the finely- 
powdered pyrites bv aqua regia in a conical flask ; evaporate 
to dryness on a saudbath; boil for five minutes with 50 c.c. 
of 1 per cent, hydrazine hydrochloride solution; dilute to 
250 c.c. without filtration, and pour 50 c.c. into 400 c.c. of 
the benzidine solution. After five minutes, filter, wash 
with not more than 20 c.c. of water, and titrate \ the number 
of c.c. of N/U) alkali gives the percentage of sulphur. 

—J. T. 1). 

Copper; Volumetric Determination of -, by means of 

Potassium Xanthate. B. Oddo. Atti R. Accad. dei 
I.iuoei ltoma, 12 , [5], 435—439. Chem. Centr,, 1903, 
2 , [6], 395. 

Potassium xanthate gives with solutions of copper salts a 
brownish-black precipitate (1), which is soon converted into 
a flocoulent yellow compound (2). The reactions which 
take place are shown in the following equations : — 

2SC(()C a H 5 )SK + CuSO, = 
Cu[SC(OCjH s )S-],(l) + K„S0 4 . 

2Cu[SC(OCjH 5 )S - ], ■= 
28C(OCjII 5 )SCii(2) + [SC(OC 3 H 6 ).S']j. 

The author makes use of the formation of the yellow 
compound for the volumetric determination of copper, 
employing as indicator, s-diphenylcarbazide, which accord¬ 
ing to Cazeneuve (this Journal, 1900, 1007, 1040) forms 
with copper salts, copper-diphcnylcarbazone. which, by 
reason of its violet colour, allows of the recognition of 
copper at a dilution of 1:100,000. In the determination 
of copper, an excess of a standard solution of potassium 
xanthate is added to the copper solution, the solution of 
diphenylcarhazidc added, and the excess of potassium 
xanthate titrated with a N/IO solution of copper sulphate 
till a brick-red colour (formed by the mixture of the violet 
colour due to the indicator and the yellow due to the cuprous 
xanthate) is produced. The potassium xanthate solution 
is standardised before use by titration with N/10 copper 
sulphate solution and s-diphcnylcarbazide. The latter is 
prepared by heating together 1 mol. of urea and 2 mols. of 
pheuylhydruzine on the oil-bath at 150“ C.; it crystallises 
from alcohol and water in the form of a nearly white 
powder, m. pt., 168°—169° C. It is used in the form of a 
cold saturated solution in 85 per cent, alcohol, about 2 c.c. 
being added for every 2—3 degrms. of copper salt.—A. S. 

Lead and Silver; Determination of -, by the Dry 

Method in Ores containing Copper and Antimony. E. 
Frost and E. Eecocq. Bull. Assoc. Beige des Chim., 
1903,17, [5—6], 205—210. 

Tiie presence of copper ill a lead ore does not appear to 
have any unfavourable influence on the result of the silver 
determination by fusion and cupellation, provided the pro¬ 
portion of copper in the lead to be cupelled does not exceed 
5 per cent., beyond which limit cupellation is no longer 
possible. Antimony, however, even when in small amount, 
has a highly variable influence on the results of the silver 
determination, and may give rise to serious errors, even 
though the proportion be less than 1 per cent. Hence, 
when the percentage of antimony is more than a few tenths 
of 1 per cent., the scorification method is preferable for the 
silver determination.—C. S. 

Arsenic; Determination of -, in Ores and Metallurgical 

By-products. E. Prost and E. von Winiwarter. Bull. 
Assoc. Beige des Chim., 1903,17, [5—6], 199—205. 

The authors find that the method recommended by A. Van 
de Casteele is as accurate as the older methods, and far 
simpler and quicker. 1 grm. of the substance is treated 
with 10 c.c. of fuming nitric acid for some time in the cold. 
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the mixture being then evaporated to near dryness, treated | 
with 10 c.c. of concentrated sulphuric acid, and heAted j 
until white fumes are diseugaged. The residue, taken up : 
with water, is filtered when cold, and the filtrate is treated 
with 5 grms. of tartaric acid, neutralised with ammonia, and I 
precipitated with magnesia mixture. The volume of the 
filtrate and arsenate washings is made up to 300 c.c.; and, 
for purposes of calcination, tho precipitated arsenate is 
separated from the filter after desiccation, the residual 
adherent particles being dissolved in a few drops of nitric 
acid, evaporated, united with the main precipitate, and 
calcined with the usual precautions.—C. S. 

Ammon ideal Nitrogen in “ Mistellcs” and WT/ov ,• Deter¬ 
mination of -. A. Desmoid i<!*re. J. Phnrni. (.'him., 

1003, 18, [5], 203—206. 

Attention is drawn to the method proposed by Gautier j 
and Halphen for distinguishing l>etween ** mistelle ” wines i 
and “ vim de liqueur by the determination of tho i 
ammonium salts present (see this Journal, 11)03, 814). 
Gautier and Halphen treated the wine with lead acetate, 
distilled the filtrate with magnesia, and separated the 
ammonia from the other volatile bases by means of platinum 
chloride. The author proposes an alternative method for 
the determination of ammonia iu wines, which is accurate 
in the presence of other nitrogenous bases. 300—500 c.c. 
of the wine are placed in u flask with a few* drops of oil to 
prevent frothing and an excess of freshly calcined mag¬ 
nesia. The flask is connected by means of a bent tube 
with a receivin’ iu the form of a deep test-tube enlarged in , 
its upper part to a lmlb. The glass tube dips beneath 
the surface of about 5o c.c. of sulphuric acid (10 per cent.) 
contained in the bottom of the receiver. The receiver is 
kept cool by a current of water, and is connected with a j 
vacuum pump. The flask is gently heated in a water hath, 
and the whole apparatus is exhausted by the pump. The 
distillation is effected at a temperature not exceeding 35 
and is stopped when at least one half of the wine has 
been distilled. The sulphuric acid in the receiver is then 
distilled with caustic soda, the distillate is collected in Sj 5 
acid, and the ammonia is titrated in presence of litmus. 

—j. r. b. 

ORGANIC—QUA LI TA TIVE. 

Thiocyanic Acid ; New Methods for the Deter! ion of ->. 

D. Ganassini. Boll. (. him. Farm.,42, 417—423 ; ('hem. 
Centr., 1903, 2, [7], 4C6. 

Solera has proposed a method based on the fact that 
potassium thiotyanate liberates iodine from iodic acid. 
According to the author, the reaction proceeds according 
to the following equation : — 


and acid. The reactions are as follows, (1) or (2) accord* 
ing to whether the first treatment is with alkali or with 
acid :— 

(1) KI NS 4 KOH -f 11,0 » CO(0K)3K 4* NH a ; 
aud C()(OII)SR ILS f CO* 

(2) HONS + HC1 + JI a O N 1I,C1 + COS; 
and COS + 1I.,<> 11.8 + CO,. 

5. If to a small quantity of the solid thiocyanate, 1—2 
drops of a filtered solution of minium in an aqueous 15 per 
cent, solution of tartaric acid be a tided, the mixture care¬ 
fully evaporated to dryness, and the white residue treated 
with a drop of a concentrated solution of caustic potash, 
blackening is observed, owing to the formation of lead 
sulphide. 

0. Potassium thiocyanate gives with mercury" cyanide a 
double compound which shows a chaiaeteristic crystalline 
form under the microscope.—A. S. 

Ether for A na-sthe/ie I'm posrs; Examination of -. 

W. Wobbe. Apoth.-Zcit., 18, 158—459, 405—467, 

487—490 ; Them. Ccntr., 1903, 2 , [7J, 458. 

| A'.toudinm to the. author, pun* ether for amesthetic pur¬ 
poses should answer the following requirements. (1) The 
up. gr. at 15" C. should he between 0*718 and 0*720. 
i (2) The boiling point should be between 34° and 35° C. 
(3) The ether should be completely indifferent to Kessler’s 
reagent—absence of vinyl alcohol, and aldehyde. (4) 
20 e.c. of tho ether win n shaken with 5 e.e. of alkaline 
silver nitrate solution (S grins, of silver nitrate dissolved 
in 20 grms. of water, pin** 30 grins, of ammonia solution of 
sp. gr. 0*923 and 10 grms. of 30 pel* cent, caustic soda 
solution) should give no reaction — absence of aldehyde. 
(5) If 20 e.e. of the ether he shaken with 5 e.e. of a 
freshly-prepared potassium ferricvariide-ferrie chloride solu¬ 
tion (two drops of a solution of ferric chloride free from 
1 acid and of sp. gr. 1 *280—l 282, diluted to about 90 c.c., 

• a. freshly-prepared potassium ferrirynnide solution added 
drop by drop till the liquid acquires a “ wine-yellow” colour, 
i and the whole made up to loo e.c.), the aqueous liquid, in 
; the dark, should acquire neither a green nor a blue colour 
j —absence of hydrogen peroxide. (5) If 20 c.c. of tho 
j ether be shaken with 5 c.c. of a potassium iodide-phenol- 
! phthalein solution (a mixture of equal parts of a 50 per 
1 cent, solution of potassium iodide and a 1 per cent, solution 
I of phenolphthnlein), the latter should not be reddened— 
; absence of hydrogen peroxide and ethyl peroxide. (7) 
j 20 c.c. of tho ether allowed to evaporate should leave no 
i residue. (8) If 20 e.c. of tin* ether be allowed to evaporate 
i after the addition of 5 e.e. of water, the residue should not. 
i redden nor bleach litmus paper. (9) The vapour of the 


5KCNS + 7III0;, = 5KUS0 t -f 5<NI + I, + IU). 

In making the test, the solution containing the thiocyanic 
acid or its alka.i salt is neutralised with caustic potash, 
evaporated on the water-bath, nearly to dryness, and 1—2 
drops of the solution poured into about 10 drops of a \ 
concentrated aqueous solution of iodic acid. 

The following tests may also be used for the detection 
of thiocyanogen compounds : — 

1. A small quantity of solid potassium thiocyanate 
treated with a drop of alcohol containing a trace of cobalt 
nitrate gives a blue coloration. 

2. A small quantity of potassium thiocy anate, preferably 
solid, when treated with a trace of ammonium molybdate, 
acidified with hy drochloric acid, and exposed to sulphuretted 
hydrogen, gives a violet coloration. 

3. The thiocyanate is treated with a trace of lead per¬ 
oxide and a drop of acetic acid. The main reaction which 
occurs i» represented by the equation— 

SPbOj + KCXS + 5 CII 3 COOII = 

PbS0 4 + C 8 lf 3 U>K + 2Pb(C s IIA) s + HCN + 2H,(). 

The hydrocyanic acid formed can be detected by means of 
the Prussian blue reaction. 

, 4. Thiocyanates may be detected by the formation of 

sulphuretted hydrogen on successive treatment with alkalis 


ether should react alkaline to litmus paper. The presence 
of water in the ether can be best detected by means of 
metallic sodium or cobalt paper. Alcohol can be detected 
by the iodoform or rosauiline-acetate test, or by Lftssar- 
Cohn’s method (oxidation of tho alcohol extracted by 
means of water, to aid hyde and detection of ilie latter 
by Kessler’s reagent).—A. S. 

Ehe.nacetin Test. G. M. Beriuger. Auier. Pharm. Assoc., 
Aug., 1903. (’hem. and Dru/gist. 1903, 63, [1230], 
377. 

()• 1 gum. of the pheimcetin is boiled w ith 3 c.c. of a 50 per 
cent, solution of sodium hydroxide for one minute, then 
cooled and shaken with 5 c.c. of sodium hypochlorite 
solution. If tin* sample be pure, a clear yellow liquid is 
obtained, but if acetanilide, be present, a purple-red or 
brownish-red turbidity or precipitate is produced.— A. S. 

Ifermophenyl [Sodium Mcrcariodisulphophcnate j ; Re¬ 
actions of -. K, Banal. J. Pharm. Chiin., 1903,18, 

207—208. ' 

HkrmOi'JIEXYJ., ( , 6 H ;{ .O.Hg(SO s Xa) 2 * is an amorphous, 
white powder, soluble in water to the extent of 22 per cent., 
insoluble in alcohol and possessing a saline, non-raetallic 
taste. It contains 4<> per cent, of mercury, the reactions of 
which arc completely inaskc'J, caustic soda and sulphides 
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giving no precipitates. It is decomposed by boiling hydro¬ 
chloric acid and by heating with ammonium sulphide. 
Ferric chloride produces a violet coloration. The following . 
additional reactions are described. 

Concentrated sulphuric acid is not coloured iu the cold 
but on warming, a yellow to orange coloration is produced. 

Berg’s reagent is coloured amethyst ted in the cold, 1 
changing on heating to reddish orauge with a brown 
precipitate. 

Frothde’s reagent (see below) on heating is coloured 
yellow, changing to orange-yellow, brown-yellow, brown, 
and finally amethyst red. 

Sodium persulphate gives a slight pink coloration iu the 
cold, the liquid turning yellow on heating. The addition of 
caustic soda to the cold solution produces a yellow precipitate 
of mercuric oxide. 

Mandolin's reagent (sulphovanadic acid) gives deep 
indigo streaks when the powdered substance is dissolved in 
it, the liquid becoming dark greenish blue. <>n heating, 
the intensity of the colour decreases ; it changes to emerald 
green near the boiling point. 

Sulphuric acid and formaldehyde produce oil beating a 
very intense red-brown coloration.—.1. 1' . B. 

ft 

Abrastnl [Asaprot], [()HiSOf .Ca ; New Colour 
Reactions of -. K. Hartal. .1. I'hartu. Cbim,, 1903, 

18 , [3], 206—307. 

Pne author describes the following new reactions:— 

Ynmnier's reagent gives a brownish precipitate with a 
yellow solution. 

Berg's nagent produces a blue coloration iu the cold, 
gradually turning yellow on boiliug. 

Frochdc’s reagent is coloured a blackish yellow-brown. 
On adding a few drops of fortnol and sulphuric acid to a 
little abrastol, a true green fluorescence is developed, which 
is destroyed on dilution with water. 

( Froehde's reagent consists of a freshly prepared solution 
o! O'dl gmt. of sodium molybdate in 1 c.c. of concentrated 
sulphuric acid.) 

Sodium persulphate produces, on warming, a greenish- 
yellow coloration, changing to greenish-brown, and later to 
orange-brown. 

Sulphomolybtlic reagent gives, on warming, a greenish- 
yellow coloration, changing to dirty blue, and subsequently 
to deep hluo.—■). F. 11. 

ORGAN IC—QUA NT IT A TIVE. 

Cyanogen Compounds; Determination and Separation of 

-, and tlieir Impurities. W. Feld. J. f. Gasbeleucht., 

46 [29], 561—567 ; [30], 603—606 ; [31], 629—632 ; 

[32], 642—645 t [33], 660—666. 

A SK.itiES of processes is proposed, based upon the principle 
of. converting the cyanogen compounds into cyanide, dis¬ 
tilling off the hydrocyanic acid into caustic soda solution, 
and titrating with silver nitrate. 

1 . Alkali Cyanides. —If cyanides of the alkalis, ammonium, 
or the alkaline earths are distilled with solutions of certain 
neutral salts, preferably magnesium chloride or load nitrate, 
the cyanogen is expelled quantitatively as hydrocyanic acid ; 
thus-.—Cl) MgCU + 2KCN + 2H..0 - Mg(Oli), + 

2KOI + 2I10X; (2) I’h(XO : ,) ; + 2KON + 2ll 3 G = 
l’b(OH)» + 2KN0 3 + 21ICX. If sulphide is present in the 
solution to be distilled, lead nitrate should be usetl, to avoid 
the evolution of sulphuretted hydrogen which occurs when 
magnesium chloride is employed. In analysing a pure alkali 
cyanide, O'25 to O'o grni. of the substance, dissolved in 
80—100 c.c. of water, Is distilled with 5—30 c.c. of 3 N 
magnesium chloride solution for about 15—20 minutes, 
the exit tube of the condenser dipping into 25 c.c. of N;1 
caustic soda solution. The whole apparatus should be gas- 
tight, aud should be placed in a good draught chamber. 
To tlie liquid containing the distillate there is added about 
5 c.c. of a 4 pec-cent. solution of potassium iodide, and the 
cyanide is tlfen titrated by means of N;T0 silver nitrate 
solution. The results are accurate and are not influenced 
by the presence of ferroeyanides, thiocyanates, or (if lead 
nitrate be used in the distillation) sulphides. 


2. Iron-cyanogen Compounds. —Ferroeyanides and ferri- 
cyanides are first boiled in alkaline solution with mercuric 
chloride, whereby mercuric cyanide is formed, and the 
latter is then decomposed with sulphuric or hydrochloric 
acid, the hydrocyanic acid liberated being distilled off and 
titrated as mentioned above. The solution of mercurio 
chloride employed is mixed previously with magnesium 
chloride in the proportion of 1 mol. of mercuric chloride to 
3—4 mols. of magnesium chloride. From such a solution 
no mercuric oxide, but merely magnesium hydroxide, is 
precipitated on mixing with the alkaline liquid. The re¬ 
action, in the case of potassium ferrocyanide for example, 
is as follows :—- 

2K|FcCV|i • HHgt’k, + 3Mg(OII) ; — 
fillgCy, 8 HfeCI. + F*»(OH),i + ::M*C1., + SKC1. 

In analysing pure, soluble salts, O' 3—1)'5 grin, of the 
substance is dissolved in lno -150 c.c. of water, 10 c.c. of 
\ caustic soda tire added, and to the boiling solution 
15 c.c. of 3 N magnesium chloride solution are added very 
slowly to avoid the formation of clots of magnesium 
hydroxide. To the boiling mixture about lno c.c. of boiling 
N/lo mercuric chloride solution are added, and the whole 
is boiled for 5—15 minutes. The liquid is then distilled 
with the addition of 30 c.c. of 4 X hydrochloric or sulphuric 
acid, tho hydrocyanic acid being collected in caustic soda 
solution and titrated as above described. Any metallic 
mercury that may be present in the distillate is without 
influence on the titration. 

Insoluble pure salts, such as Prussian blue, are decom¬ 
posed by rubbing O'5 grin into a cream with t—5 c.c. of 
8N caustic soda solution, adding 150 c.c. of water, aud 
boiling; 30 c.c. of 3N magnesium chloride solution are 
next added, and the process then proceeds as prescribed for 
the soluble salts. 

3. Sulphides.— In determining sulphides, thiosulphates, 
and thioevauates, the sulphur is iu each case liberated in 
the form of sulphuretted hydrogen, which is received in 
iodine solution and determined by back-titration. The 
accompanying figure shows the apparatus used : — 



The distilling flask is connected to a supply of carbon 
dioxide and to a series of bulbs, the first, set of which is 
empty, and serves to condense the distilled water, the 
second and third containing N/10 iodine-potassium iodide 
solution, and the fourth containing N/10 thiosulphate 
solution. Air is swept out of the. apparatus by means ol 
carbon dioxide before the distillation begins, and a current 
of the gas is maintained during the operation. 

In tho ease of sulphides, magnesium chloride is used for 
expelling the sulphuretted hydrogen, by direct distillation, 
the reaction proceeding ns follows 

2 XH 4 SII + MgCI, + COj + Hot) - 
2XH.C1 + MgCO :( + 2ILS, 

Other sulphur compounds are not attacked by magnesium 
chloride. If cyanide be present, hydrocyanic acid is 
liberated, and in this case it is only necessary to add to the 
iodine solution in each set of bulbs about 2'5 c.c. of 4N 
hydrochloric acid, to prevent the formation of iodine 
cyanide. At the end of the distillation the excess of iodine 
is titrated directly by thiosulphate solution, with starch as 
indicator. 

4. Thiosulphates and Thiocyanates .—If these salts be 
distilled with strong hydrochloric acid in presence of alumi- 
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nium, the sulphur is expelled quantitatively as sulphuretted 
hydrogen, in accordance with the equations:— 

(1) 3KCNS + 4A1 + 18HCI - 
3KC1 + 2ALCI,; + 3XH.C1 + 3C + 3HjS. 

(2) 3Na 2 S 2 0 3 + 8A1 + 30JIC1 * 

4A1 2 C1 6 + 6XaCl + 9II 2 0 + filljS. 

The apparatus used is that shown in the figure. Six small 
coils of sheet aluminium, made of strips about 20 cm. long 
and 0*5 cm. broad, are placed in the flask along with the sub¬ 
stance under examination and about 100—120 c.c. of water. 
Into the boiling solution 20 c.c. of IX hydrochloric acid 
are run, and after the violent evolution of liydrogcu Iihr 
ceased, further quantities of acid are added, until no further 
decolonisation of tho iodine solution occurs. A gentle 
stream of carbon dioxide is maintained during the distil¬ 
lation. The excess of iodine is then titrated. If both 
thiosulphate and thiocyanate are present, the latter must be 
determined as below, and the thiosulphate found by 
difference. 

If a thiosulphate he boiled with a solution of mercuric 
chloride, rendered alkaline by means of magnesia, thi* thio¬ 
sulphate is completely decomposed, as follows :—Xa 2 S 2 (). { + 
IlgCl 2 +MgO —llgS -t- 2XaCl + MgSO,. Under these con¬ 
ditions thiocyanates are unaffected. In analysing a mixture 
of thiosulphate and thiocyanate, therefore, the substance is 
boiled for about 10 minutes with the mercuric chloride— 
magnesium chloride solution referred to at (2) above, to 
which some magnesia has been added. After cooling, the 
liquid is diluted to a definite volume, filtered through a dry 
filter, and an aliquot portion of the filtrate, which contains 
the thiocyanate alone, is distilled with hydrochloric acid in 
presence of aluminium, as already described. 

5. Influence of Sulphur , Cyanogen, and Iron Compounds 
on the Determination of Ferrocyanide. — In determining 
ferrocyanide by distillation (see (2) above) in presence of 
sulphides and thiosulphates, the iodine solution becomes 
slightly turbid, < .» account of the presence of free sulphur, 
and can with difficulty be titrated with silver solution. This 
trouble is overcome by agitating tho iodine solution with 
lead carbonate, filtering, and titrating an aliquot part of the 
filtrate. In presence of thiocyanate, the results are much 
too low if hydrochloric acid is used for the distillation, but 
the results are accurate when sulphuric acid is employed. 
Alkali cyanides arc without prejudicial effect ; by distilling 
the mixture first with magnesium chloride solution alone, the 
cyanide may be accurately determined, and the ferro¬ 
cyanide in the lVsidue can then he determined by distilla¬ 
tion after conversion into mercuric cyanide. Iu analysing 
insoluble compounds—such as Prussian blue—which require 
to be decomposed first with caustic alkali, serious discrep¬ 
ancies occur if free cyanide, sulphide, thiosulphate, and 
ferrous compounds arc present, as the cyanide, in presence 
of the alkali, is converted more or less into thiocyanate and 
ferrocyanide. In such cases the free cyanide may be 
eliminated by evaporation to dryness with magnesium 
chloride solution priui* to the extraction with caustic alkali, 
or a preferable plan h to convert it all with certainty into 
ferrocyanide by treat mg the substance with a solution of a 
ferrous salt before extracting with caustic alkali. 

6 . Analysis of Crude Cyanide Materials. —Free alkali 
cyanide is determined by distillation with lead nitrate 
solution, as at (1) ah >ve. Should any sulphur find its way 
into the iodine solu .on, it is removed by means of lead 
carbonate, as at (5). In determining the soluble iron- 
cyanogen compounds, these must not be extracted by boiling 
or digesting with warm water; even pure cold water should 
not be used. By extracting in the cold with a solution of 
magnesium chloride, all the soluble cyanogen compounds 
are obtained w ithout the risk of interaction with the sulphur, 
&c., present, and the liquid can be readily filtered. It is 
then boiled with the addition of about 0*3 grm. of magnesia, 
to decompose free cyanides and sulphides, and, after the 
gradual addition of caustic soda solution, it is boiled with 
mercuric chloride solution and distilled with sulphuric acid, 
as at (2) above. The sulphide is determined by direct 
distillation with magnesium chloride, as at (3) above; the 


residue from tho distillation is then divided, and the thio¬ 
sulphate and thiocyanate are determined as at (4). In 
determining tho insoluble iron cyanogen compounds, in 
Prussian blue, for example, the method of extraction is of 
the greatest importance. Tho author finds that tho methods 
hitherto iu use are quite unreliable, sinco on warming Prus¬ 
sian blue with caustic alkali solution in presence of sulphur 
compounds, a lo-s of ferrocyanide, through formation of 
thiocyanate, occurs. A short extraction with caustic alkali 
in the cold, however, docs not lead to tin* production of 
thiocyanate. The method of procedure depends upon 
whether the alkali cyanide is first to be eliminated or is to 
be included in the analysis. In tho former ease, from 0*5 
to 2 grms. of the substance are rubbed down finely w ith 1 c.c. 
of :tX magnesium chloride solution and 2 c.e. of water, 
and the mixture is dried on the water-bath to expo! the 
hy Iroeyanie acid. The residue, when perfectly cold, is 
rubbed into a cream with 3 c.c. of 8X caustic soda 
solution for a few minutes ; about 10c.c. of the magnesium 
chloride solution are slowly added with continuous stirring, 
and the liquid is transferred to the distilling flask ; 20 c.c. 
more magnesium chloride solution arc added, tho whole is 
diluted to 130— 20 .) e.o., and is boiled for five minutes. To 
the boiling solution loo c.c. of boiling deeinormal mercuric 
chloride solution are added, and, after 3—10 minutes’ boiling, 
the liquid is distilled with the addition of 30 c.c. of IN 
sulphuric acid, the titration being carried out as before In 
determining the total cyanogen content, inclusive, of the 
free cyanide, 0*3 — 2 grms. of the substance are rubbed down 
finely with 1 c.c. of normal ferrous sulphate solution and 
5 c.c. of 8N sodium hydroxide solution ; the analysis then 
proceeds exactly as described above.—II. B. 

Sugar in International Commcrcc; Determination of the 

Value of Crainy and Crystal -. Strohtner. XVI., 

page 1056. 

Sugars; (Comparison of the Centrifugal and other 
Methods for the ( i raw ime trie Determination of Reducing 

-. F. Duchacek. Zeits. Zackcrind. Hohmrii, 1003, 

27, [10, 11], 678—687. 

A citmcAU study was made of the various methods of 
separating precipitated cuprous oxide by filtration in 
Soxhlet tubes and (looch crucible**, and by the more recent 
centrifugal method. 

The crucible method ami the centrifugal are clearly 
superior, but the latter is simpler and quicker, and allows 
of several simultaneous determinations being made. More¬ 
over, ordinary Pehling solution may be used, and conse¬ 
quently the usual tables suffice. The cracking of the tubes 
is avoided. The difficult filtration is replaced by simple 
eentrifugalising. The loss of weight after the analysis is 
easily and readily determined, and loss of cuprous oxide is 
impossible.— L. J. de W. 

Malt; Determination of Pre-existing Sugars in -. 

Iv 1) Mason. XVII., page 1061. 

Nnx Vomica ; Determination of Alkaloids in -. W. A. 

Puckner. Amer. l'liarm. Assoc., Aug. 1903. Chent. 
and Druggist, 1903, 63, [1230], 378. 

The author uses a modification of Keller’s method. 
5 grms. of the powdered drug are shaken occasionally 
during one hour with 10 c.c. of ether, 10 c.c. of chloroform 
and 2 c.c. of ammonia-water. The mixture is then placed 
in a small percolator and when the menstruum has passed 
through, the drug is packed down and exhausted with a 
further 30 c.c. of the chloroform-ether mixture. The 
solution containing the alkaloids is extracted with three 
successive portions of 10 c.e. of N-sulphuric acid, and the 
acid solution, after the addition of a drop of cochineal test 
solution, is rendered alkaline with ammonia water and 
extracted with three successive portions of 10 c.e. of 
chloroform. The chloroform solution is evaporated and 
the alkaloidal residue titrated with X/lOacid, with cochineal 
as indicator. In four determinations ihe amount of acid 
required was 3*31,3*49, 3*41, and 3*49 e.c. respectively. 

The author states that the aliquot-part method also gives 
correct results, apparently through a compensation of errors, 



1070 JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [s ep t. so. 190 *. 


but care must be taken to add the exact volume of the 1 
one of ether, chloroform, alcohol, ammonia, and water, and 
to avoid all evaporation when removing the aliquot part. 

—■A. S. i 

XXIV.—SCIENTIFIC & TECHNICAL NOTES, i 

Reduction Processes ; Kinetics of —. II. Goldschmidt. 

Zeita. f. Klektrochem., 11)03, 9, [36], 725—720. 

In the reduction of nitro compounds by hydrogen sulphide 1 
in presence of bydrosulphides the reaction speed is pro- j 
portiorml to the concentration of the nitro compound and 
of the hydrosnlphuryi ions. The concentration of the 
hydrogen sulphide has hut little influence. The reaction 
does not consist, however (in the case of 7/i-nitrobonacne- 
sulphonie acid or of m nitrohenzoic acid, on which it has j 
heed worked out I, in a direct transformation ot' nitro into 
atnino compound. If hydrogen sulphide be continually 
passed through the liquid, derivatives of phonylhydroxyl- 
atnine arc formed- it.N()» + 2H..S II.NHOH -4- ILO + 2N 
—and amino compound-; are only produced when the 
hydrogen sulphide concentration sinks so far that hydroxyl 
ious are present in considerable quantity. 

In the reduction of nitro compounds by stannous 
chloride, the reaction speed is proportional to the con¬ 
centrations of nitro compound, shiuuous chloride, and 
hydrochloric acid. 'Flu* ratio to the stannous chloride ! 
concentration indicates that the reaction UNO.. + SnCL + 
2lI(T «= UNO + SnCl, + ILO occurs with measurable speed, 
and that the nitroso compound is then reduced with infinite 
speed to amino compound. Direct reaction of nitroso 
compounds with stannous chloride confirms this view, , 
which, moreover, indicates analogy between the purely 
chemical and the electronic reduction. The propor¬ 
tionality to the hydrochloric acid ooncentintion shows that 
stannous ions are not the active subrtance : a view home 
out by the fact that the same reaction occurs with 7.Vfold 
greater speed if siannous bromide and hydrobromic acid be 
substituted for the corresponding chlorine compounds (a 
fact of practical importance). The author considers that j 
the active substance is the complex tin chloride Sn(3 3 ll 
which SS. \V. Young has found to he present in hydrochloric i 
acid solutions of stannous chloride. Among the substances i 
on which the stannous chloride reduction was worked out, | 
those with orthosubstituted nitio groups were most rapidly 
reduced.—J. T. 1>. 

Erratum. j 

This Journal, 1903, 1021, col. ), line 15 from bottom, ■ 
after “ reflux condenser ” add the words “ with bismuth 
oxalate” 


t% (6) that the patentee shall not after four years from the 
date of the patent import the invention or cause it to be 
imported into Australia. ” 

Thus it follows that an English manufacturer who obtains 
a patent for his product in the Australian Commonwealth 
must actually manufacture on the spot and refrain from 
exporting the same from this country after a period of four 
years or lose his patent. 

Attention is also drawn to the Canadian Patent Law, 
which was amended by the Act of August 13th, 1903, and 
which provides that the patentee or his representative must 
within two years commence and continuously carry on in 
Canada the construction or manufacture of his invention. 
If, after the expiration of twelve months from the grant of 
a patent, the patentee or his representative imports into 
Canada the invention for which the patent is granted, the 
patent shall be void. 

These provisions are so widely different from the pro¬ 
visions in the mother country, and are likely to affect so 
seriously the position of British patentees, that no excuse is 
necessary for drawing attention to the same. 

Algeria ; Export Tkujk or --, in 1902. 

Foreign Office Annual Series , No. 3071. 


Articles. 

Quantity.| 

Value. 

Remarks. 


Galls. 

it 


Wine, ordinary. 

5.8t:u8t; 

2.121.000 

Principally to France. 

alcohol made. 

305,170 

100.031 

Chemical products, 
total . 

OwtH. 

85,287 

3,*01 


Dves ami tannins. 

total. 

192,91)1 

14.120 


(Sold, silver, and cop- 

per.total. 

Tons. 

702.853 

0.320 


Met als, total. 

300.703 


1 ron ore... 

571.575 1 

105,355 

) Principally to 1 nited 

Lead. 

1.138 

20.488 

J Kingdom and Hoi- 

Zinc. 

40.510 

00,200 

land. 

Principally to Belgium. 

Copper ore. 

003 

4.031 


Oils and vegetable 
extracts, total. 

Cwts. 

I22,H;H1 

204.812 


Olive oil. 

MS, 070 

125.208 

To Frame principals 

Stones, earth, and 
combustible mine- 

Tons. 


(Britaimy tor sar 
dines), and also 
Germany,Tunis, and 
Malta. 

nils, total. 

317,108 

1.00,200 


Phosphates, until- 

ml. 

270.102 

4S0.1 S3 

Principally to the 

Cork wood. 

11,805 

207,317 

United Kingdom, 
i To France, Russia. 


Austria - Hungary 
I and Germany. 


Crauc Report, 

I.—GENERAL. 

English Pviexts in the Colonies. 

E. Evans Jackson and Co. ('hem. News, Sept. 1903. 

It is probable that the majority of British inventors and 
patentees are aware of the introduction of an Australian 
Federal Patents Bill by the Commonweatli of Australia. 
The Bill was presented and read on the 26th day of June 
last, and will probably become law in the Commonwealth 
by the beginning of next year. Ft contains one provision 
of such far-reaching consequence that too much prominence 
cannot, it is thought, be given to it. The provision referred 
to is contained in section 83, as follows :— 
u Every patent shall be granted subject to the following 
conditions :— 

“ (a) That the patentee or some person authorised by 
him shall within live years after the date thereof commence, 
and after sqph^commencement continuously carry on, in 
Australia, the construction, manufacture, or working of the 
invention patented in such a manner that any person 
desiring to use it mny obtain it or the use of it at a rea¬ 
sonable price ; and 


Ai STUIA-IIl NGARY ; TltADE Ol -. 


Foreign Office Annual Series , No. 3073. 


The following table shows the value of some articles of 
import into Hungary during the years 1901 and 1902 :— 


Articles. 


Beer. 

Wine. 

spirit*. 

Coal. 

Coke. 

Ore. 

Minerals. 

Dyeing and tanning materials 

Gums and resins. 

Tndiarubber. 

Iron, crude. 

Chemical auxiliaries. 

Paper and paper goods. 

hidiarubber goods. 

heather and leather goods..., 

Iron floods... 

Machinery and apparatus. 

Chemical products .. 


1901. 

_ l 

| 1902. 

£ 

! * 

47.700 1 

14,833 

701,082 ! 

775,901 

105.020 j 

91,922 

3,755.173 1 

! 3,012,500 

718.039 ; 

000,033 

392,430 

407,440 

503,032 i 

528.717 

922,513 | 

900.051 

549,207 ! 

551,432 

800,100 | 

381,55)0 

401.928 

182,081 

1,148,342 

934,640 

1,120,902 1 

1,144,011 

311,008 ; 

306,008 

2,050,033 ! 

1,990,280 

938,227 i 

914,701 

1,704,209 

1,005,511 

1,849,417 

1,100,490 


































Sept. SO, 1905.] 


TRADE REPORT. 


Tba following table shows the value of some articles of 
export from Hungary during the years 1901-02. 


HlSos and skins. 

Beer. 

Wine. 

Spirits. 

Brown coal. ' 

Black . 

Coke. 

Ore. 

Minerals. 

Dyeing and tanning materials. 

Iron; crude. 

Chemical auxiliaries. 

Paper. 

goods. 

Indhirubbor goods. > 

Leather. i 

goods. i 

Glass and glassware. . 

Porcelain. 

Machinery and apparatus. , 

Chemical products. 

Matches. i 


Crease and I allow . . 

Oils. 

Mineral oil. 

Soap and candles. 

Dyeing and tanning materials. 

Chemical substances. 

„ products. 

Gums and resins. 

Mutches and gunpowder. 

Medicine and perfumery. 


7.331.2(3 

5,341,490 

1 l,i >23,120 

1.807.750 

547.573 

506,80s 

323,380 

375,980 

214.585 

141.507 

i 3.385.184 

2,9 43,092 

575,021 

500.939 

440,333 

327,991 

385.151 

394.337 

505.410 

590.381 

722,785 

715,099 

91,703 

163.07 J 

404.330 

485,570 

: 1.033.779 

1.143.114 

24(1,500 

271.470 

, 348.MU 

370,500 

i 850.0S9 

399.759 

; 2.114,700 

2.072,460 

2,0-48,145 

2,065,220 

! 534.209 

530,174 

430,132 

57 4.231 

' 734.031 

S00.520 

, 184,800 

123.549 

i »rt a< follow 

i 

1901. 

1902. 

C 

L 

7S.8S 4 

57.585 

18,010 

57,179 

425 

61 4 

2.039 

2.127 

17,372 

Id. 114 

64.197 

38,242 

58.762 

50.732 

1 23.583 

44,092 

1 052 

745 

8,459 

8,937 


The portion of the export from Auntriu-Ilungury coming 
to the United Kingdom was :— 


an institution is not established solely for educational 
purposes. - r ' 

'fhe Treasury Department holds that the various scientific 
bureaus of the Government, including the Smithsonian 
Institution, the Naval Observatory, the Naval Academy, 
and the State Boards of Health, are entitled to impott 
scientific- articles free of duty. An instance of the manner 
of application of the law can he seen in the case of a magic 
lantern, which is not free of duty when imported for use ift 
exhibitions before a Sunday school, but is free if imported 
for a Sunday school ami to lx* and remain the property of 
a church. 

A list of articles which have been the subject of decisions 
by the Board of General Appraisers aud the courts is 
given. It is not to he considered us an absolute guide, as 
many of the articles held to be non scientific in character 
would he properl\ classed as scientific if used in the class 
room in scientific teaching, and hr pee entitled to free entry. 

—it. VV. M. 

r.— PREPARING, /{LEAGUING, Etc., 
TEXTILES , YARNS, AND FIBRES. 

Siioi»i>\ Wastk : U S. Customs Dkoisjon. 
lid. of Trade .1., Sept. 3, 1903. 

The waste and refuse of shoddy used in woollen mauufaQ- 
tures, imported for use in the manufacture of a fertiliser, 
is not entitled to free entry under paragraph 509 of .the 
tariff as a “ manure,” but is dutiable under paragraph 302 at 
the rate of 20 cents per lb. 

VII. — ACIDS, ALKALIS, Etc. 

l’orvsii; German Tnom oiion ok -. 

f T .S. Gons. Reps. No. 1727, Any. 19, 1903. 

The German potash-producing industry has attained 
considerable importance within a comparatively short 
time. Over 2 10 , 000,000 marks are invested in Germany 
in this industry. The number of workmen employed in 
this industry in the Empire is about 30,000, and the value 
of the product nearly 58,000,000 marks. 

The consumption of kainite, inclusive, of hard salt 
(hurtsalz) and sylvanite, increased from 175,000 tout in 
IH90 to 825,000 tons in 1902. On each 100 hectares 
(247 acres) of arable land, 391 kilos, of potash were used 
in 1902, while only 71 kilos, were used in 1890. 


Sugar... 

Mineral oil. 

Soap and candles. 

Minerals.... 

Dyeing and tanning inatciials 

Gnomical substances.. 

products. 

Gums and resins. 

Matches. 


L t 


214.770 

2,210.002 

1.599 

5.015 

232 

530 

6.031 

7.03 l 

116,330 

122.039 

15,078 

21.200 

84.037 

100,230 

1.035 

4.99n 

2.32 

530 


Philosophical and Scikntikh' Articles 
for Institutions, undkh tiih Present Abikhioan 
Tariff Act. 

The Treasury Department has prepared a circular re¬ 
garding the free entry of scientific preparations and 
apparatus designed for use in institutions. The regulations 
prescribe an oath on entry, stating that the articles are for 
the bona fide use of the institution and not for sale. 

Officers of Customs are expected to construe the law in 
as liberal a manner as is consistent with its language aud 
the rnlings of the Board of General Appraisers, and to 
resolve all reasonable doubts in favour of the importer. 


VIII. — GLASS, POTTERY , AN1) ENAMELS. 

Win now -Glass M vnitaotukk in Germany. 

U.S. (-ons. Reps., No. 1737, Any. 31, 1903. 

The production of the six factories which form the 
union of Kheuish window glass manufacturers amounted 
in 1900, 1901, ami 1902 to 28,333,598, 27,189,702, and 
2f),188,o2fi s<j. ft., respectively. Thun the production shows 
a steady decrease, and the decrease in the quantities sold 
is larger still. Of the total sales in 1902 only 1,262,09(5 
sq. ft. went abroad, against 4,418,528 Dtp ft. in 1901. 
During tin* latter part of 1902 the decreased demand was 
more pronounced, and the prices, owing to a strong 
competition on the part of the Saxon, Bavarian, and 
Silesian works, had to he reduced from month to mouth. 
'I he result was that the inland prices which had already 
been reduced considerably in 1901 underwent in 1902 a 
further reduction of nearly 30 per cent. The export trade 
in 1902 yielded unsatisfactory results; there was a limited 
demand at prices which were barely sufficient to pay 
the costs of manufacture, which were kept up by tho 


bearing in mind that many articles not strictly scientific 
in character, such as sextants, theodolites, &c., may he 
used in teaching or illustrating scientific principles. 

The rule of principal intended use is to be followed. 
The articles should, however, have either some scientific 
or philosophical character to be admitted free of duty. 
Bottles and boxes containing philosophical and scientific pre¬ 
parations are, however, held to be free of duty. Chemical 
preparations, such as absolute alcohol, used chiefly in the 
laboratory, are held to be scientific preparations. 

A hospital having a school of instruction is not entitled 
to import philosophical instruments free of duty, as such 


abnormally high prices of fuel. 

The prospects of 1903 are by no means favourable} the 
demand during the first months remained very small, and 
as there is nothing in view which would justify the hope 
of an improvement in the near future, it is not unlikely 
that further reductions in the production will become 
necessary. Manufacturers are still in hopes that the 
reduction of freight rates to Switzerland and to Antwerp, 
which hafi been petitioned for during the last few years, 
may be Auttlly granted. This would help them to compete 
on about even terms with tho Belgian manufacturers 1 of 
window glass. 
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Bohemian Porcelain and Glassware. XVII. — BREWING, WINES , SPIRITS , Etc. 

V.S. Cons. Reps., No. 1730 f A ug. T2 , 1903. ; Brewing Industry of Austria. 


The porcelain and glass industries are among the most 
important in Bohemia, but there are no statistics respecting 
their output and general export. The export to the United 
States, however, is very considerable. There are in 
Bohemia 43 factories manufacturing porcelain and china 
in different varieties and qualities, employing together 
about 7<)00 workmen. There are also about 100 glass 
works, employing about 12,000 workmen ami varying largely 
in class of work. Both these industries are in a fairly 
prosperous condition, with normal demand for their output. 
Most of the principal porcelain woiks are in the neigh¬ 
bourhood of Carlsbad, where there are also several glass 
factories. 

IX.—BUILDING MATERIALS , CLAYS, 
MORTARS , AND CEMENTS. 

Blaster of Paris in Hungary. 

U.S. Cons. Reps., No. 1731, Auy. 27, 1903. 

The annual consumption of plaster of Paris in Hungary 
is estimated at 1000 carloads. There are five Hungarian 
factories working, but oulv at half their capacity. The 
plaster is very widely used for building aud sculptural 
purposes. The gypsum is imported into Hungary mainly 
from Austria, with small quantities from Germany, France, 
Italy, and Great Britain, in the order given. The exports 
are live times larger than the imports and go to Austria, 
Bulgaria, Houmania, Strvia, and European Turkey. 


U.S. Cons. Reps., No. 1730, Auy. 22, 1903. 

Production. —From 1855 to 1873 the production of beer 
; in Austria had risen from about 133,000,000 to about 
i 337,000.000 galls. In that year a reaction took place in 
I consequence of which the production up to 1880 fell to 
about 278,000,000 galls. Since 1880 the growth of the 
1 brewing industry (which turned out 555,812,680 galls, in 
; 1902) was not further interrupted until the last brewing 
; season, which shows the remarkable decrease of 12,581,685 

> Tu.r .—The revenue derived from the beer tax in Austria 
| amounted in 1901-2 to 74,645,651 crowns (3,110,236/. 

: against 76,075,000 crowns (3,169,791/.) in 1900-1. The 
new provincial beer tax of l *70 crowns per hectolitre 
; (2a. 3 kit. per brl.) c ime into operation in 1903. The 
proceeds from this tax in Bohemia will not go into the 
Government treasury, but will be applied to the long- 
; promised increase of the salaries of public teachers. In 
this connection it may be mentioned that since last year 
the Erhard Sehaup checking apparatus has been adopted. 
I The automatic control of this apparatus lias great advantages 
| over the previous methods of checking the beer production. 

A' VIII.— DISINFECTANTS. 

Cattle and Sheet’ Dip — Sarnol : 

U.S. Customs Decision. 

Aug. 29, 1903. 


X.—METALLURGY. j 

The Japanese Metal Trade. 

Eng. and Mining J ., Aug. 29, 1903. 

Since the Chinese-Japanese war there has been increasing j 
industrial activity in Japan. Credit is due to the Govern¬ 
ment for its progressive spirit in sending highly educated j 
people to the leading commercial countries to investigate 
the prosperous industries, and subsequently in adopting 
many of the newly-acquired ideas. Recent statistics show 
that the imports of iron and steel at Kobe aud Osaka in 
1902, chiefly from Great Britaiu and Germany, were valued j 
at 849,461/., among the more important articles being 
20,197 tons of pig iron, 21,838 tons of bar and rod iron, j 
14,468 tons of rails, and 11,733 tons of nails. There has ! 
also been imparted 101 tons of nickel, 37,094/. worth of ; 
lead, 117,751/. of zinc, and 43,948/. of tin. In 1902 the j 
exports of refined copper amounted to 9900 tons, valued 
at 532,385/., part of which has come to the United States, ; 
where the metal is valued for its gold and silver content, i 
Exports of other metals, including manufactures of copper, ; 
were valued at 202,t>23/. 

Californian Mercury. 

Chem. and Druggist , Sept. 12, 1903. 

The mercury industry in California during 1902 has 
continued to show a slight improvement, in so far that 
there appears a desire to reopen a few more of the old mines, j 
and that capital is being invested in these undertakings. 
The old mines appear to hold their own, some, like the j 
Few Idria, with a steadily increasing output. During the 
twelve months ended June, 1903, the total exports of j 
mercury from the United States amounted to 1,415,164 lb., j 
against 740,500 lb. in 1901-2 aud 716,569 lb. in 1900-1. 

Fkrro-C'hromk and other Ferro Alloys: 

U.S. Customs Decision. 

The Trenbuty Department has ordered an appeal from 
the recent decision of the Board of General Appraisers, 
holding ferro-ehrome, ferro-tungsten, ferro-molybdenum, 
and ferro-vanadium dutiable at 4 dols. a tou under para¬ 
graph 122 of the present Tariff Act by similitude to ferro¬ 
manganese. recent decision of the Circuit Court of 
Appeals held that similar merchandise was dutiable at 20 
per cent, ad valorem , as “metals unwrought,” under para¬ 
graph 183, and the Department directs that this rate bo 
applied to all of the above-mentioned alloys.—K. W. M. I 


The Board of General Appraisers held that a mixture of 
coal-tar oils, petroleum products, and arsenic compounds, 
was free of duty as “.slieep-dip” under paragraph 657 of 
the Tariff Act, and not at 25 per cent, ad valorem as a 
“ chemical compound ” under paragraph 3. The fact that 
the article was used on cattle other than sheep was held 
not to differentiate it from the varieties of antiseptic washes 
for sheep containing arsenic, which are unsuitable for 
general disinfecting purposes owing to their poisonous 
character.—K. VV. M. 


patent list* 

N.B.—In these lists, [A.] means "Application for Patent,” and 
[C.S.], " Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. Thedales given arc (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
In which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 18,718. Gallagher. Means for indicating a rise in 
temperature. Aug. SI. 

., 18,751. Mather. Crucible filling or charging 

apparatus.* Aug. 31. 

,, 18,869. Gcrhardt. Distillation apparatus.* Sept. 1. 

[C.S.] 20,303 (1902). Lewieki. Method of revivifying 
filtering materials. Sept. 9. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 19,180. Postlethwaite. Apparatus for combustion 
in analytical work.* Sept. 7. 

„ 19,220. H'esselsky. Apparatus for generating gas 

from small and dust coal. Sept. 7. 

„ 19,442. Kunwald. Method of manufacturing acety¬ 

lene. Sept. 9. 

„ 19,523. Wilson. Gas-producing furnaces. Sept. 10. 

[C.S.] 20,826 (1902). McNally. Material lor use in 
purifying acetylene gas. Sept. 1G. 
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[C.S.] 23.9SG (1902). Hirscli. Toughenio;; compound 
for the manufacture of incandescent gas mantles. 
Sept. 16. 

„ 25,958 (1902). Lake (Gasmesserfnbr. Mainz, EMcr [ 

and t o.). Apparatus for testing illuminating 
gas. Sept. i). 

„ 13,918 (1903). llamfeldt and Tocli. Blasd fur* j 

uaces. Sept. 9. 

IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 18,924. Read Holliday ami Sons Turner. Dean, 
and Turner. Manufacture of colouring matters. 
Sept. 2. 

M 19,370. Hansford (Cassellu aid Co.). Production | 
of acetylalkylamidophenol, of acetylalkvlamido i 
amidophcno! sulphonie. acids, and of nzo dye- i 
stulls therefrom. Sept. 8. 1 

[C.S.] ‘22,534 (li>02). Read Holliday and Sons, Turner. ! 

Dean, and Turner. Manufacture of intermediate ■ 
compounds and colouring matters containing 
sulphur. Sept. 9. 

„ 22,823(1902). Imray (Meister, Lucius uud Briining). 

Manufacture of sulphurised dyestuffs. Sept. VI. 

„ 23,418 (1902). Hansford (Cassella and Co.). ; 

Manufacture of oxyehlorphenylumidotolylamine, | 
and sulphur colours therefrom. Sept. 9. 

23,514 (1902). Read Holliday and Sons, Turner, 
Dean, and Turner. Manufacture of colouring 
matters. Sept. 9. 

„ 23,907 (1902). Shillito (Aniline Colour and Ex¬ 

tract Works, formerly J. K. Geigy). Sulphur j 
dyestuffs. Sept. 9. j 

,. 23.993 (1902). Imray (Meister, Lucius und llriining). 

Manufacture of a/.o dyestuffs. Sept. 9. 

23,99 4 (1902). Abel (Act.-ties. f. Anilinfabr.). ! 
Manufacture of products of the iudophenol 
series. Sept. 9. 

,, 24,255 (1902). Johnson (Badische Aniliii und 

Soda Fabrik). Manufacture of organic acyl i 
bodies. <ept. 10. I 

„ 24,461 (1902). Imray (Fab. Prod. (.'him. Tlutnn j 

»*t Mulhouse). Manufacture of aromatic nitrites, j 
Sept. 9. 

,, 2991 (1903). Bang (Dahl and Co.). Dyestuffs 

obtained by combining dingo compounds with j 
acetyl and forniy 1-para-amidophenols and their j 
derivatives. Sept. 9. 

V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

| A.] 18,795. Young and Waddell. Producing a spot ! 

effect on linen, cotton, and hemp yarns and cloth. ' 
Sept. 1. 

,, 18,916. Meunvveg and Mennvveg. Dyeing fabrics. ; 

Sept. 2. 

„ 19,571. Walton. Dyeing, ageing, and developing 

aniline black on cotton goods. Sept. II. 

j'C.S.] 19,222 (1902). Longley and Longley. Manufae- j 
ture of dyed wadding in one continual process. « 
Sept. 9. 

„ 23,579 (1902). Printing Arts Co., Ltd., Mowbray 

and Black. Means for multicolour printing. 
Sept. 16. j 

„ 24,377 (1902). Calico Printers’ Association, Ltd., 

Blair and Lindsay. Calico printing machine?, j 
Sept. 1G. j 

i 

VII.—ACIDS, ALKALIS, SALTS, Eto. 

[A.] 18,958. Ilauuay. See under XI. 

„ 18,997. Margosches and Ditz. Manufacture of j 

chlorine. Sept. 3. 

„ 19,168. Ellis (Cbem. Fab. Ileyden, A.-G.). Manu¬ 

facture «f colloidal salts of heavy metals. Sept. 5. 

„ 19,242. Dolbenr. Manufacture of caustic sodu.* 

Sept. 7. 


[A.] 19,267. Bergmann. Production of dicalcium phos¬ 
phate. Sept. 7. 

,. 19,505. Hr.rdinghum (Soc. Miuere e Fonder ie 

d’AutimonioY Production of ox) sulphide of 
antimony. Sept. 10. 

[C.S.J 19,986 (1902). Hansen. Producing carbonate of 
soda. Sept. 9. 

20,053 (1902). Levy and Holbronncr. Separation 
of gases from their mixtures, especially oxygen 
and nitrogen from air, and apparatus therefor. 
Sept. 16. 

9142 ( 1903). Leslie. Apparatus for the manutac- 
ture or recovery and purification of carbonic 
acid. Sept. 16. 

1 o,5o8 ( 190.3). Liitjens. Plant for use in the 
manufacture of superphosphate. Sep*. 16. 

VIII.—POTTERY, GLASS, AND ENAMELS. 

f(AS ] 24,6lo (1902). Metli. Process for etching glass. 
Sept. 16. 

15,854 (190.3). Imray (St. Louis Plate Glass Co.). 
Method of making plate glass. Sept. 9. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.J 18,736. Joseph. Cement. ( U.S. Appl., Aug. 30, 

1902.)* Aug. 31. 

,, 18,798. Feddeu. Method of equalising I he. temp •- 

ratlin* within brick kilns. Sept. 1. 

18,88 1. Davies. Brick kilns. Sept. 2. 

19,oi»',. (ire.-lv. Manufacture of hydraulic cements. 
(Belgian Appl., Jan. 28 , 190.3.)* Sept. 3. 

„ 19,376. Moore. Kilns for drying and burning 

bricks. Sic. Sept. H. 

[C.S.] 15,176 (1902). Knox anil Helps. Producers uud 
kilns for burning brick?, terra-cotta, Ac. Sept. 16. 

„ 20,878 (1902). Quinn. Manufacture of artificial 

stone oi similar substances. Sept. 9. 

,, 25,129 (1902). Kiri.patrick. Manufacture of bricks 

and compositions capable of withstanding very 
high temperatures. Sept. 9. 

,, 12,095 (1903). Perkiewicz. Manufacture of bricks. 

Sept. 9. 

„ 17.0ft! (1903). Wilson. Brickkilns. Sept. 16. 

X.— METALLURGY. 

[A.] 18,763. Suvelsberg, WaiinsclnifT. anil Allgem. 

Klektro Mctall. (J. m. b. II. Extraction of heavy 
metals by means of chlorine. Aug. 31. 

„ 19,109. Phillips and Pickering. Extraction of gold 

from auriferous slimes and k no liaised materials. 
Sept. 5. 

„ 19,196. Parker. Production of sodium and potas¬ 
sium. Sept. 7. * 

,, 19,291. Parker. See tinder XI. 

„ 19,353. Lake ( SanHlippo). Ore-roasting furnace?.* 

Sept. 8. 

,, 19,366. Abel (Siemens and Ihtlske A -G.). Re¬ 

ducing metallic compounds and fusing metals, 
especially nickel and iron, in the electric furnace. 
S.-pt. 8. 

„ 79,504. Mouthy, Trczel, and Coppce. Aluminium 

alloy.* Sept. 10. 

„ 19,597. Alzuganty. Extraction of metals from their 

ores. Sept. 11. 

[C.S.] 19,351 (1932). Malden and Malden. Process of 
agglomerating finely-divided ores. Sept. 9. 

„ 22,860 (1902). Thomas and Co., Thomas, and 

I.ones. Treating water used for pickling metal 
plates. Sept. 16. 

„ 24,236 (1902). Broun. Process for obtaining 

metallic sulphides in electric furnaces. Sept. 16. 

„ 13,877 (1903). Herreshoff. Gre-roasfng furnaces. 

SepL 16. 
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[C.8.] 1C,839 (1903). Goyder and Laughton. 

of minerals and extraction of some of them as 
concentrates. Sept. 16. 

„ 16,848 (1908). Propfe. Pulverising and cleaning 

minerals. Sept. 16. 

II.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 18,958. II an nay. Electrolytic manufacture of 

caustic soda and other products. Sept. 2. 

„ 19,291. Parker. Electric extraction of sodium, 

potassium, and the alkaline metals. Sept. 8. 

„ 19,368. Parkes. Kiectro-deposition of copper. 

Sept. 8. 

[C.S.] 19,368 (1902). Hargreaves. Electrodes for electro¬ 
lytic purposes. Sept. 9. 

„ 24,330 (1902). Elmore. Apparatus for the genera¬ 

tion and application of electric currents for 
electrolysis. Sept. 16. 

„ 25,442 (1902). Imhoff and United Alkali Co., Ltd. 

Secondary electrodes for electrolytic apparatus, 
especially intended for use in the manufacture of 
chlorates. Sept. 16. 

XII.—EATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 19,013. Majert. Process for refining castor oil. 
Sept. 3. 

„ 19,163. Pefavrie. Composition for the manufacture 

of phonographic cylinders, ike. Sept. 5. 

„ 19,407. Bedford and Bedford. Purification and 

deodorisation of oils, spirits, and fatty substances. 
Sept. !). 

[C.S.] 14,518 (1903). Lewiak. Apparatus for bleaching 
and condensing vegetable oil. Sept. 16. 

XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A. — Pigments, Paints. 

[A.] 19,537. Armbruster and Morton. Processes of 
making pigments.* Sept. 10. 

„ 19,538. Armbruster and Morton. Processes of 

making pigments.* Sept. 10. 

[C.S.] 21,692 (1902). Hatmakcr (Huston). Casein coat¬ 
ing and paint compositions. Sept. 16. 

B. —Resins, Varnishes. 

[A.] 18,714. Horst. Manufacture of linoleum.* Aug. :<1. 

„ 19,233. Clausen. Linoleum-like material. (Appl. 

in Denmark, (let. 22, 1902.)* Sent. 7. 

C. — India-rubber, %c. 

[A.] 19,192. Weber. Utilisation of low grades of india- 
rubber and gutta-percha and their resinous con¬ 
stituents. Sept. 7. 

XIV.—TANNING. LEATHER, GLUE, AND SIZE 

[A.] 15,017. Fuel sing. Manufacture of albumen from 
fish. Sept. 3. _ ! 

„ 19,050. Kemp-Welch. Size or adhesive cement for ; 

cold-water paint. Sept. 4. 

„ 19,361. Thompson (Act.-Ges. fiir Chem. Industrie). 

Process for producing bleached substances con- ! 

taiuiug albumen. Sept. 8. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.l 19,499. Calico Printers’ Association, Ltd., Brown¬ 
ing and Barlow. Method of and apparatus for 
producing soluble starch and dextrine. Sep^. 10. 

„ 19,645. Monti. See under XVII. , 

[C.S.] 14,182 (1903). Miller, Huether, Hongh, McNeill, 
and Fisher. Process and apparatus for making 
sugar. Sept. 9. I 

***" _ J 

XET-.'vr-: r--rr- ~ 


XVII.—BREWING, WINES, SPIRITS, Etc. 

[A.] 19,274. Burlin. Treatment of brewers’ waste 
products and production therefrom of useful 
products, and apparatus therefor. Sept. 7. 

„ 19,407. Bedford and Bedford. See under XII. 

„ 19,472. Henry. Apparatus for assisting the 

aerating of grain for malting, distilling, &c., 
during the steeping process. Sept. 10. 

„ 19,645. Monti. Treatment of wine, must, beer, 

beetroot juice, &c., and apparatus therefor. 
(Fr. Appl., Sept. 12, 1902.)* Sept. 11. 

[C.S.] 11,526 (190.3). Douglas. Apparatus for manufac¬ 
turing vinegar. Sept. 9. 

„ 11,749 (1903). Lapp. Process for softening grain. 

Sept. 9. 

XVIII.—FOODS j SANITATION ; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[C.S.] 21,617 (1902). Hatmakcr (Just). Drying and 
preserving milk. Sept. 16. 

„ 12.555 (1903;. Beudixcn. Sterilisation of milk. 

Sept. 9. 

B .— Sanitation i Water Purification. 

[A.] 19,170. Bond. Material for use in the filtration of 
water. Sept. 10. 

„ 19,599. Adams and Spriugborn. System for the 

purification of sewage and other fluids. Sept. 11. 

C. — Disinfectants. 

[A) 19,596. Alzugaray. Manufacture of disinfectants 
and antiseptics. Sept. 11. 

[C.S.] 23,460 (1902). Milts (Sue. Anon Prod. (‘him. 

Specially). Solid soluble antiseptic. Sept. 16. 

XIX.—PAPER, PASTEBOARD, Era. 

[A.] 19,541. iturrison (Vollumoid Paper Co.). Manu¬ 
facture of waterproof paper and the like. Sept. 10. 

XX.—FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 19,356. Lake (Parke, Davis, and Co.). Improved 
vaccine, and process of purifying the same.* 
Sept. 9. 

„ 19,446. Descamps. Manufacture' of products from 

compounds having an aldehydic function or their 
analogues. (Fr. Appl., Feb. 23,1903.)* Sept. 9. 
[C.S.] 19,804 (1902). Woltcreck. Production of hydro¬ 
cyanic acid. Sept. 16. 

„ 20,922 (1902). Lake (Fabr. Chem. Praep. Dr. It. 

Stbamcr). Production of radio-active metallic 
coating. Sept. 9. 

„ 27,524 (1902). Smith. Medicinal preparations. 

Sept. 16. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.J 19,434. Burricelli and Levi. Photoarchrtypy of 
transforming photographic negatives of silver 
bromide into archetypes, fit for priuting with 
printing ink.* Sept. 9. 

[C.S.] 24,234 (1902). Shepherd and Bartlett. Photo¬ 
graphic printing. Sept. 1G. 

XXII—EXPLOSIVES. MATCHES, Era. 

[A.] 19,438. Lundholm. Explosives. Sept. 9. 

[C.S.-J 23,846 (1902). Bichei. Manufacture of explosives. 
Sept. 9. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law readers papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Gfcangta of afo&rw®. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is ako to be 
avoided as tending to oreate confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Arnott, Jno. S., l/o Trubia; Cifuentes, No. 5, Gijon, Spain, 
Chemical Engineer. 

Beckett, Jos. H., l/o Kgremont j 20 , Albert Road, Parkgate, 
near Rotherham. 

Brach, Dr. L. K., l/o New York City ; c/o U.S. Finishing 
Co., Norwich, Conn., U.S.A. 

Cady, W. B., l/o Bay City ; c/o Peninsular Portland Cement 
Co., Cement City, Mich., U.S.A. 

Canfield, F. D., jun., l/o Yonkers ; c/o Cuban Sugar Re¬ 
fining Co., Cardenas, Cuba. 

Chatard, Dr. T. M.; all communications to 1716, Rhode 
Island Avenue, Washington, D.C., U.S.A. 

Crane, Jasper E., l/o Arlington j Technology Chambers, 
Irvington, Vermont, U.S.A. 

Dancer, Wm., l/o Old Trafford; Millgate Hall, Newbridge 
Lane, Stockport. 

Davies, Leyshon, l/o West George Street; 1, North Clare¬ 
mont Gardens, Glasgow. 

De Blois, W. H., l/o Canada; c/o General Chemical Co., 
Camden, N.J., U.S.A. 

Durant, II. T., l/o Box 414; P.O. Box 603, Buluwayo, 
Rhodesia. 

Duryea, Chester B., l/o Gramercy Park; 80, Madison 
Avenue, New York City, U.S.A. 

Forrester, A. M., l/o Glasgow; c/o Laidlaw, Mackill, and 
Co., 3400—3500, Williamsburg Avenne, Richmond, 
Va., U.S.A. 

Foster, Wm., l/o Chapeltown; St Martin’s Terrace, Newton 
Park, Leeds. 

Golding, John; Journals to Ashby Road, Kegworth, Derby. 

Haddow, Geo., l/o Perranporth; Parkview, Redding, Pol- 
moot Station, N.B. 

Holden, G. E., l/o Weaste; 21, Durnford Street, Middleton, 
near Manchester. 

Jollyman, W. H., l/o Muswell Hill; Government Labora¬ 
tory, P.O. Box 1080, Johannesburg, Transvaal. 

Kleeman, Dr. S.; Journals to Forchheim (not Foreheim), 
Bayern, Germany. 

Knapp, Rudolf E„ t/o Detroit; 208, Observatory Street, 
Ann Arbor, Mich., U.S.A. 

Leman, W. T., l/o Toledo; c/o Lake Carriers Oil Co., 
Coraopolis, Pa., U.S.A. 

Littlejohn, J.; Journals to c/o African Banking Corpora¬ 
tion, Johannesburg, Transvaal. 

Loudon, ATtn. M., l/o Cold Spring; Port Chester, N.Y., 
U.S.A. 

McCreatb, W. D., l/o Twynbotm; c/o Quantock Vale 
Cider Co., Ltd., North Petherton, Bridgwater. 


Maekeniie, T. E.,l/o Cardonaldj o/o Capillitas Copper Co., 
Ltd., Pilciao, Prov. de Catamarca, Argentine Republic. 

MoMnrtrie, Dr. Wm., l/o West End Avenne; 144, West 
49th Street, New York City, U.S.A. 

Marsden, Dr. F., l/o Sulzbach; Chemical Department, 
Yorkshire College, Leeds. 

Meldrum, Jas. Jones,l/o Manchester; Timperley,Cheshire. 

Naef, Dr. P., l/o New York City; retain Journals. 

Potter, R. S., l/o Haslemere; 97, Belgrave Road, Ilford, 
Essex. 

Queneau, A. L., l/o Newark ; c/o New Jersey Zino Co. 
(of Pa.), South Bethlehem, Pa., U.S.A. 

Roberts, Wm. II., l/o Prince’s Park; 1, Newborough 
Avenue, Sefton Park, Liverpool. 

Russian Physico-Chemical Society; Journals to Bibliotheque 
de la Socidtd Physico-Chimique Russe, Laboratoire 
de Chimie, Universite, St. l’etersbourg. 

Sanders, W. W„ l/o Gardner, Mass.; c/o Jareoki Chemical 
Co., Station P, Cincinnati, Ohio, U.S.A. 

Schneider, E. J., l/o Niagara Falls; c/o Union Carbide Co., 
Sault Ste. Maiie, Mich., U.S.A, 

Scott, Leonard C., l/o Chicago ; retain Journals. 

Spieler, Aug. J.; all communications to 543, Gifford Street, 
Syracuse, N.Y., U.S.A. 

Stoddart, Reg. T., Ho Cheetham ; Corporation Tar Works, 
Charlestown Road, Halifax, Yorks, Manager. 

Taylor, NewmanJournals to Chinchpooghly Road, Parel, 
Bombay, India. 

Traphagen, Dr. F. W., l/o Ilozeman; Colorado School of 
Mines, Golden, Col., U.S.A., Professor of Metallurgy 
and Assaying. 

Watkins, E. J., l/o Upton Park; (communications) 81, 
Montpelier Road, Peckham, S.E., and (Journals) c/o 
Mollin’s Food, Ltd., Stafford Street, Peckham, S.E. 

Wrampelmeier, T. J.; Journals to 1022, Jackson Street, 
Wilmington, Del., U.S.A. 

Zeitscluift fttr Farben- und Textil-Chemie; Journals tu 
Dr. A. Buntrock, Sorau, Prussia. 

MEMBER OMITTED PROM LIST. 

1899. Atteaux, F. K., 176, Purchase Street, Boston, Mass., 
U.S.A., Chemical Manufacturer. 

JBfatb. 

Dick, Alexander, 41, Lee Road, Blackheath, S.E. Sept. 18. 

Ilautke, Dr. Ernst, 048, Broadway, Milwaukee, Wis., 
U.S.A. Sept. 13. 

Weightman, A. T , 11, Chepstow Road, Croydon. 

dMmuat)). 


THOMAS FLETCHER, F.C.S. 

Formerly a Member op the Society of Chemical 
Industry. 

On Sunday, September 20th, in his 64th year, 
Mr. Thomas Fletcher, the inventor of the Fletcher’s 
gas-furnaces, gas-burners, &c., died after a protracted 
illness, at his residence at Grappenhall, near Warrington. 
He was the chairman and one of the managing directors 
of the firm of Fletcher, Russell, and Co., Ltd. Thomas 
Fletcher was originally trained for the medical profession, 
but turned his attention to dentistry. It was the need 
for some ready method of fusing the metals used in 
dental operations that led to the invention of the various 
gas-furnaces with which his name is so intimately 
associated. He retired from dental practice about 1872, 
and extended his experiments to the production of 
appliances for use in chemical and physical laboratories. 
Mr. Fletcher was the author of “ Dental Metallurgy ” 
and “Coal-gas as a Fuel.’’ Amongst various papers 
of interest, in 1888 he read one before the Liverpool 
Section of this Society entitled “ A New Commercial 
Application of Oxygen," and another before the Society 
of Arts, in 1884, on “ Coal-gas as a Labour-saving Agent 
in the Mechanical Trades.” 
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BARNARD SIMPSON PROCTOR, F.I.C. 

Original Member of the Society or Chemical 
Industry i President op the Newcastle Chemical 
Society in 1883, when amalgamated as its 
Newcastle Section with ths Society op 
Chemical Industry; also the First Chairman op 
that Section. 

Mr. B. S. Proctor, r most distinguished and honoured 
member of the pharmaceutical profession for more than 
half a century, died at Westbury-on-Trym, near Bristol, 
on September 22nd, aged 76 years. He was the head 
of the firm of Proctor, Son, and Clngue, of Ncwcastle- 
on-Tyne. He had also been a member of the Board of 
Kxatniaers, and of the Council of the Pharmaceutical 
Society, and a lecturer on pharmacy in the College of 
Medicine of Durham University. 

The best appreciation of Mr. Proctor’s scientific 
worth may probably he gleaned by a perusal of his 


j admirable address os first Chairman of the Newcastle 
j Section of the Society of Chemieal Industry (this 
Journal, 1883, 896—402). He was an original member 
j of this Society, hut resigned his membership In 1894. 

Mr. B. S. Proctor was the son of the late Mr. William 
Proctor, Pharmaceutical Chemist, of Newoastle-oD-Tyne, 
and formed the fifth of a generation of chemists. After 
1833 he entered into partnership with his father in hie 
business, which was founded in 1758, and they traded 
| as W. Proctor and Son. When Mr. T. M. Clague was 
> taken into partnership, the title of the firm was modified 
as “ Proctor, Soil, and (Hague.” Mr. II. S. Proctor 
retired on December 31, 1897, and went to reside at 
| ltradford-on-Avon, where he remained until last year, 
j when he removed to Westbury-on-Trym. Mrs. Proctor 
I was a niece of Michael Faraday, and her two sons have 
i followed their illustrious relative, and their father’s life¬ 
long friend. Dr. J. W. Swau, in the pursuit of electrical 
science. 
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X._General Plant, Apparatus, and Machinery 1077 
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III. _Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes . 1080 

IV. —Colouring Matters and Dyestuffs. 1081 \ 
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Patent Specifications may be obtained by post by remitttn* as follows s— 
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I.—PLANT, APPARATUS AND MACHINERY. 

English Patents. 

Purifying, Sterilising or Ageing Liquids -, Apparatus for 

[ Electrically ] -• R. C. Turner, Columbus, Ohio. 

Eng. Pat. 12,191, May 28, 1903. Under Internal. Conv., 
May 29, 1902. 

Two or more separate vessels having spouts, are arranged 
so as to discharge from one into the other, the liquid 
flowing into each vessel through a metallic insulated funnel, 
which is fixed so that the bottom of its stem is above 
the level of liquid in the vessel below. Each funnel 
acts as an electrode in the electrolytic cell below it, 
and the circuit is complete when the unbroken stream of 
liquid covers a horizontal metal plate acting as the other 
electrode. The latter Is attached to a vertical conducting 
rod, insulated with a tube of porcelain or other non-con¬ 
ducting material. The cells are oounected in parallel. It 
is stated that the liquid, as it flows from the funnels, is 
subjected to a higher degree of electric action and also to 
the action of the air.—B. N. 

Fractional Distillation i Process of and Apparatus for -. 

J. H. Mfiller, Mttlheim-on-the-Rhine. Eng. Pat. 18,579, 
Aug. 28, 1902. 

See addition to Fr. Pat. 316,753 of 1901 j this Journal, 
1903, 410.—T. F. B. 


Evaporation o f [ Cryslallisable ] Liquors ; Apparatus for 

the -. A. Chapman, Liverpool. Eng. Pat. 20,002, 

Sept. 12 , 1902. 

A chamber is attached to the bottom of a vacuum pan, 
both being filled with solution, and in connection with the 
| vacuum pump. The crystals separating out in the vacuum 
! pan, fall into this chamber, and when a sufficient quantity 
has accumulated, communication is out off between the two 
by means of a valve. The chamber is provided with a 
tapering bottom and a pipe for draining away the mothor- 
i liquor. Inside the chamber is a cylindrical vessel without 
a bottom, and with perforated sides. This is closed below by 
! fitting upon a perforated plate resting on the tapering bottom 
of the outer vessel. When air is let into the chamber (the 
■ vacuum pan being disconnected) the mother-liquor is drained 
off, the tapering bottom and perforated plate are then 
swung away by a suitable pivot arrangement, and the 
discharge of the accumulated crystals is thus effected. To 
recharge the apparatus it is closed, exhausted by the vaeuum 
pump, aud refilled with solution. Communication between 
the chamber and the vacuum pan, which has been working 
uninterruptedly, is then again established.—L. F. G. 

Centrifugal Extracting Machines. H A. Peterson, Hono¬ 
lulu, Hawaii. Eng. Pat. 6694, March 28, 1903. Under 
Internal. Conv., March 24, 1902. 

Within a cylindrical drum with perforated sides, a second 
cylindrical drum is placed, concentric with the first and 
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•scared by struts,an annular space being thus formed between 
the two drams. The bottom of the inner drum hag the 
shape of a plate forming a truncated cone, with a hole in the 
centre. This hollow cone communicates with the annular 
space above described, and the mass to be extracted, is fed 
into it through a pipe. The liquid expelled by the centri¬ 
fugal force passes through tho sugar or ot.her solid material, 
and through a cloth surrounding the inner drum, and 
through the perforations of the outer drum into a vessel 
surrounding it, and is then drawn off. Water can be supplied 
to the inner drum by a pipe, in order to wash the mass to be 
extracted. An annular perforated air-chamber may also 
be provided around the top of the inner drum ; tbe air 
supplied to this chamber is forced through its perforations, 
and expels any liquid remaining in the muss to be extracted. 

—L. IT. G. 

French Patents. 

Apparatus for the Treatment, Purification, and Separation 
[by Use of Fans] of Chemical Substances. J. Lflhue. 
Fr. Pat. 330,322, March 17, 1903. 

The apparatus can be used for any chemical process, 
e.g., for the separation of naphthalene, the absorption of 
cyanogen and ammonia, and for the removal of sulphuretted 
hydrogen from gas. It is made up of any number of 
elements, each consisting of two revolving fans placed 
inside a cylinder, open at the top and bottom, and which 
can be fitted to the next element or closed by a cover. 
The fans have radial corrugated divisions, those of the first 
conducting the materials supplied, towards the centre, and 
those of the second conveying them to the circumference. 
The substance to be purified, together with the purifier, is 
fed in by injectors, sets the fans in revolution, and is made 
to take a cirouitous path from the periphery to the ceutre, 
and again to the periphery, in each element. Pipes and 
channels are provided for drawing off the purified substance 
and the purifiev. The revolving fans can be gently heated 
if necessary.—L. P. G. 

Evaporating Apparatus for Liquids. II. Deininger and 
H. Andre. Fr. Pat. 330,(142, March 27, 1903. 

See Eng. Pat. 6817 of 1903 ; this Journal, 1903, 787. 

—T. F. II. 

Distillation, Separation, and Extraction, in a Closed 
Vessel, of Volatile Liquids, or of Liquids contained in 

Solids; Apparatus for the -R. Voiry and Soc. J. 

de la Fresnayeet Cie. Fr. Pat. 330,649, March 27,1903. 
The process can he used for the distillation of petroleum, 
for the extraction of vegetable oils from seeds, of mineral 
oils from waste, for the extraction of tallow, &c. The 
substance to be treated is contained in a closed vessel, to 
the bottom of which, air, heated to a certain temperature 
by passing through a heater, is forced in by a pump. The 
air, together with the vapours distilling off, is drawn back 
into the suction chamber of the pump, passing on its way 
through a refrigerator, in which the volatile matter dis¬ 
tilled off, is condensed. The pump then forces the air 
through its delivery-pipe again into the heater and into the 
distilling vessel.—L. F. G. 

Liquids or Solids; Process for Obtaining -, in a Dry 

Porous State, so as to be Readily, Rapidly, and Com¬ 
pletely Soluble. Cie. Maggi. Fr. Pat. 330,691, March 28, 
1903. 

The liquid or solid is made into a paste, and impregnated 
with air or some inert gas at a low temperature, and whilst 
kneading. Tho pasty mass thus becomes filled with hubbies 
of the gas employed. It is then dried at a low temperature 
in vacuo ; it thus swells up, and the. resulting dry powder 
is very porous and readily soluble. The process is adapted 
for the desiccation of animal, vegetable, and chemical sub¬ 
stances. To dry' milk by this process, sugar, cocoa, or 
coffee extract is first added to it.—L. F. G. 

Leakages in Pipes and Vessels Containing Chemicals; 

Means for Locating .. . E. Karrer. Fr. Pat. 330,792, 

March a* 1903. 

The pipes or vessels are covered with a material to which 
a chemical substance is added as indicator, the latter 


changing in codopr when the contents of the pipes or vessels 
escape. Suitable' substances are phenolphthaiein for am¬ 
monia, and Congo Red for acids.— L. F. G. 

II—FUEL, GAS. AND LIGHT. 

Briquette Industry in France. E. Loze. Eng. and Mining 
J., 1903, 76, [8], 277. 

The manufacture of briquettes is useful in the working of 
coal seams of inferior quality, where the waste may amount 
to 15 or 18 per cent. The advantages of briqnetting the 
slack are the improvement of the fuel, and the conferring 
on it a better form for transportation, storage, &o. It is 
j estimated that a ton of briquettes occupies about 18 cb. ft., 
whilst a ton of coal occupies about 36 cb. ft. 

In France, semi-coking coals, with from 12 to 20 per 
cent, of volatile matter, are chiefly employed for making 
briquettes. Very poor coals produce briquettes which burn 
slowly and with difficulty, and, in burning, rapidly fall to 
powder. Lignite cannot be satisfactorily used alone; it 
should be used in a mixture of, for example, anthracite 
with 10 per cent, of lignite and 8-5 per cent, of coal-tar. 
Peat is also used with a mixture of anthracite and tar. 

Various substances have been suggested as binding 
agents (Bee Fr. Pat. 329,736; this Journal, 1903, 1040), 
but tile only practicable one is said to be coal-tar, “dry” 
coal-tar being the best form. “ Dry ” coal-tar is described 
as a black solid at tlie ordinary temperature, which does 
not soil the hands, and which, when heated in water at 
75° 0., cun be drawn out in thin threads from 12 to 20 ins. 
in length, without breaking. It yields 45—52 per cent, of 
very hard, swollen coke, and, at the most, 0-5 per cent, of 
ash.—A. S. 

Cyanogen Recovery by Knoblauch’s Wet Process. W. I’. 
Jorisseu and J. Rutten. J. f. Gasbeleucht., 1903, 46, 
[35], 716—719. 

The modification of Knublaucb’s process for the recovery 
of the cyanogen, which is in use in the gasworks at tbe 
Hague, lias already been described (this Journal, 1902, 
1277). The authors have investigated the reactions which 
occur. The partly oxidised ferrous carbonate made use of 
is half basic, FeC0 3 .Fe(0H) 2 . The cyanide precipitate 
it produces, contains, besides iron sulphide and Prussian 
blue, ammonium ferroferricyanide and potassium ferro- 
forricyanide, ascertained to be (NHj) 2 FeFe(CN) a and 
K a FcFe(CN) # respectively. 

According to Feld (this Journal, 1903, 16) the cyanogen 
recovery must be preceded by absorption of the ammonia ; 
otherwise a loss of cyanogen occurs through formation of 
thiocyanate (sulphocyanide). At the Hague works, how¬ 
ever, although the ammonia is not removed beforehand, no 
thiocyanate has been found, notwithstanding that the same 
liquors have been used for a year. Only about 2 per cent, 
of the cyanogen in the gas escapes unrecovered.—II. B. 

Lighting Power of Combustible Gases in the Incandescence 

Burner; Variations in -. E. Sainte-Claire Deville. 

J. Gas Lighting, 1903, 83, 499—501 and 617—619. 

Since the illuminating power of an incandescence burner 
depends essentially upon the temperature of the mantle, it 
1 has been supposed that the temperature of the flame, and 
not the calorific value of the gas, is the main factor iu 
the light-production. The author, however, concludes that 
the lighting power of a gas is a function of its calorifio 
value. Numerous experiments were made with coal-gases 
of various degrees of richness, which were burned (the same 
size of burner and mantle being used in each case) under 
such conditions of gas- and air-cvriBiimption as to show the 
maximum efficiency. The calorifio power of the gas, 
number of calories produced during the test, total illumiuat- 
; power, illuminating power per 100 litres of gas con- 
snmed, and illuminating power per 1,000 calories produced, 
were observed. The variations in the yield of light per 
t 1,000 calories were in eaoh cate trifling, as compared with 
\ those in- the lighting power per 100 litres. For example, 
j in one series of tests with seven grades of coal-gaB, normal 
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Paris gas being taken as unity, the heat evqlved daring the 
tests varied from 0 • 80 in the case of the poorest gas to 1 • 65 
with the richest ; the yield of light per 100 litres varied 
from 0'81 with the poorest to 1'58 with the_richestj 
whereas the yield of light per 1,000 calories varied from 
1 ■ 01 with the poorest to 0-98 with the riohest. Allowing 
for photometric difficulties, therefore, it may be concluded 
that for a given quantity of heat obtained by the combustion 
of coal-gases, the quantity of light emitted is the same. 
The author believes that this generalisation may be extended 
to water-gas, &c., when a burner suitable for comparative 
tests has been found. 

It may well be that for the same expenditure of heat, a 
burner for non-luminous ga9 may give more light than one 
for ordinary gas ; but in such a case the anomaly lies in the 
burner and not in the quality of the gas. The non-luminous 
burner would utilise the gas better. 

For testing the illuminating value of mantles, the author 
suggests that a mantle of standard dimensions, composition, 
and mode of manufacture should be adopted, its luminosity 
heing taken as unity, and that the gas used should he coal- 
gas of medium quality having a heating power of 4,900 to 
5,200 calories per cubic metre. The standard mantle and 
the one to be testeil should ho mounted on two burners, 
each supplied with air and gas through separate meters. 
The standard mantle having been set to the gas-consump¬ 
tion required to give exactly 600 calories per hour, the air 
supply should be adjusted to give the maximum luminosity. 
With the other mantle the same luminosity should now he 
produced, at the smallest possible rate of gas-consumption, 
und the rate should then he noted. The relative values of 
the mantles would then he inversely as the ratio of the 
rates of consumption.—H. U. 

Mantles) Loss of Illuminating Power of -, while 

Burning. A. H. While and M. K. Mueller. J. Gas 

Lighting, 190.!, 83,504—508. 

The authors have studied the deterioration of incandescence 
mantles whilst burning, with a view to ascertaining the 
causes of the diminution of illuminating power. Mantles of 
American and German origin were used, and tho tests 
extended over several hundred hours. The following 
conclusions are arrived at:— 

The physical changes occurring in well-made mantles 
are relatively unimportant, the greatest cause of the 
deterioration being the loss of cerium oxide, which slowly 
volatilises in the intense heat. The loss of cerium oxide is 
relatively greater than that of thorium oxido, as was ascer¬ 
tained by analysing both the deposits in the lamp chimneys 
and the portion of the mantle which hud been exposed to 
the hottest part of the flame. Mantles containing originally 
more than 1 per cent, of cerium oxido increase in lighting 
efficiency until the cerium couteut of the hot zone has 
dropped to about 1 per cent., from which point onwards 
they deteriorate. The rate of deterioration of commercial 
mantles varies greatly, but the important factor is the loss 
of cerium oxide. Some mantle manufacturers are able to 
very greatly lessen the rate of loss of cerium oxide, and thus 
produce mantles retaining their efficiency for long periods. 
Thus one mantle of German origin, containing 1 • 27 per 
cent, of ceria, increased slightly in lighting power for over 
1,000 hours. The alteration of the heating power of the 
gas, with its consequent effect on the temperature of the 
mantle, is the most important factor in causing fluctuations 
of illuminating power from day to day. The amount of 
moisture in the atmosphere also exercises an appreciable 
influence, an increase of humidity causing a fall in lighting 
power.— H. B. 

Carbon Monoxide) Determination of ——. C. it. C. Tich- 
borne. XXIII., page 1104. 

Sulphur in Lighting Oasi Relation of -, to Air 

Vitiation. J. S. Haldane. XVIII. B., page 1099. 

Carbide and Acetylene j Sampling and Analysis of -. 

H. Gall. XXIII., page 1106. 


English Patents. 

Briquettes ; Manufacture of -. W. P. Thompson, Liver¬ 

pool. From F. B. Merrill, Xew York. Eng Pat. 10,127, 
July 21, 1903. 

To about 85 parts of coal-tar or pitch are added about 
5 parts of ferrous sulphate, dissolved in, say, 10 parts of 
water, and tho mixture is distilled until a temperature of 
about 570° E. is reached. The residue when cold is finely 
powdered, and mixed with granular coal or the like which 
has been well moistened with water at about 100“ F., and 
the mixture is heated to a point just short of causing the 
distillation or decomposition of the binding material. Tho 
mass is then formed into briquettes. Any granular materials, 
such as iron ore, magnetic sautl, &e., may ho made into 
durable briquettes by means of the above binding material. 

—H. U. 

Coke Ovens ; Inipts. in -. E. Coppoe, Brussels. 

Eng. Pat. 23,544, Oct. 28, 1902. 

In the arrangement of ovens described in Eng. Pat. 16,154 
of 1899 (this Journal, 1900, 053), improvements are claimed 
relating to the arrangement of tho gas and air passages, and 
of air injectors, lor the purpose of ensuring a greater uni¬ 
formity of temperature throughout the ovens, and a nn~—» 
perfect regulation of the gas and air.—II. B. 

Gas Suitable for Heating and Illuminating Purposes 

Apparatus for the Manufacture or Production of -. 

O. It. Tully, Sligo. Eng. Pat. 22,092, Oct. 10, 1902. 

The air-blower and the exhauster of a water-gas plant are 
adapted to he driven from separate apparatus under the 
control of a single lever, and the blast main, the gaB main, 
and the suift pipe are provided with automatically operating 
non-return valves, the arrangement being such that by 
simply moving tho lever into one position or another, all 
the necessary adjustments for either the blow-up period, 
tho make period, or the complete stoppage of the plant, 
may be effected.—II. B. 

Gas Producers. Soc. Franc, do Constructions Meeaniques 
(Auciens Eiablissemcnts Gail), Paris. Eng. Put. 12,500, 
June 2, 1903. Under Internet. Couv., July 11, 1902. 

To prevent the formation of eliuker and (bus to permit 
the use of coal which yields a fusible residue, the air for 
combustion within the producer is diluted with gas con¬ 
siderably in excess of what the air can hum, this gas being 
taken from the tup of the same, or another, producer. 
This dilution lowers the temperature of combustion. The 
required quantity of water or steam may also lie introduced 
along with the mixture of gas and air.—II. B. 

Mantles for Incandescent Gas Lighting. C. H. Worsnop, 
Halifax. Eng. Pat. 21,8«1, Oct. 8, 1902. 

To improve the colour of the light emitted by mantles, 
they are made in the usual manner from a solution con¬ 
taining: thorium salts, 100 parts) cerium salts, 2"75; 
strontium salts, 1 ■ 25 ; and “ soluble silicate of zirconium,” 
1*0 part.—H. B. 

Mantles ; Liquid or Solution for Toughening or Stiffening 

Incandescent -. W. P. Thompson, Liverpool. From 

B. Eisenmann and J. Beudix, Berlin. Hug. Pat. 15,696, 
July 15, 1903. 

Nitroootton (about 10 parts) is dissolved in glacial acetic 
acid (about 65 parts) which contains acetone (about 15 
parts), and to this solution alcohol (about 250 parts of 
95 per cent, strength) is added, und the whole is agitated 
vigorously for some time. Suitable substances, such as 
camphor or castor oil, may be added.—-H. B. 

United States Patents. 

Coke-Oven ; Regenerative -. H. Hoppers, Carnap, 

Germany. U.S. Pat. 738,918, Sept. 15, 1903. 

See Eng. Put. 23,278 of 1901; this Journal, 1902, 762. 

—T. E. B. 
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Gas i Process of Purifying -, E. Burschell, Landau, 

Germany. U.S. Pat. 737,579, Sept. 1, 1903. 

Gas is freed from sulphuretted hydrogen by passing it 
through a solution containing a copper salt and an iron salt. 

—T. F. B. 

Gat i Process of Manufacturing -. II. S. Elwortby, 

Assignor to E. H. AVilliamson, London. U.S. Pat. 
738,303, Sept. 8, 1903. 


See Eng. Pat. 12,461 of 1902 ; this Journal, 1903, 900. 

6 —T. F. B. 


French Patents. 


Briquettes of Coal, Coke, §(\, and their Process of 
Manufacture. P, V. Parsy. Fr. Put. 328,010, June 28, 

1902. 


Powdkiikd coal, coke, or oilier combustible is mixed with 
Portland cement, lime, or the like, to form a plastic mass, 
which, on setting, produces hard, durable briquettes, the 
ash of which can be used directly for making mortar. 

-H. U. 

Non-fatty Itesiduum of Olives; New Process for the 

Vtilisation a) - [ns Fuel], W. Guerrero de Smirnoff. 

Fr. Pat. 330,579, March 25, 1903. XII., page 1095. 

Gas in Coke-Ocens ; Distribution of- -. F. J. Collin. 

Fr. Pat. 330,754, March 31, 1903. 

Below the vertical heating passages are arranged two 
separate series of horizontal or slightly inclined gas and air 
tuykres, alongside and above one another, the uppermost 
tuyeres being the shortest and those at the foot the longest, 
so that the gas and air are distributed equally throughout 
the combustion chamber. Vertical channels are provided 
within the vertical heating passages, so that the gaseous 
products from tlie gas and air, which burn in the latter, are 
led down to passages at the base of the furnace.—II. B. 

Burner for Heavy Oils and Other Combustible Liquids. 

J. J. Pcloue. Fr. Pat. 330,470, Mureh 21, 1903. 

A jet, directed upwards, to which the oil is supplied, is 
provided with a central needle for cleaning the orifice 
should the latter become closed up. Surrounding the jet 
is an annular orifice, through which steam is blown ; it 
carries the oil, on issuing Irom the jet, up through a burner 
tube, along with a sufficient supply of air for the combus¬ 
tion. The upper end of the burner tube is enclosed in a 
perforated cup, closed at the top by a dome-shaped cover, 
against which the mixture of oil, steam, and sir strikes, the 
burning mixture issuing through the perforations in the 
cup. The steam-supply pipe makes one or two turns round 
the top of the cup and then passes down to the annular 
orifice referred to above, so that the steam is highly heated 
and is said to be decomposed into hydrogen and oxygen 
when the burner is fully in action.—H. B. 


Gas for Heating, Lighting, Motive Power, frc.; Process 
and Apparatus Jor the Production and Carburetting 
of _. J. Liihne. Fr. Pat. 330,323, March 17, 1903. 

Within an outer generator, in which the solid or liquid 
combustible is gasified, a readily removable generator con¬ 
taining lime, pumice stone, &c., is arranged concentrically ; 
it serves for fixing the gases produced in the outer generator, 
and prevents the escape of tar. The gases pass from the 
inner generator through a carburetter. — H. B. 

Gas i Btnwval of Sulphuretted Hydrogen from -, with 

Simultaneous Production of Sulphur. E. Burschell, 
Fr. Pat. 330,441, March 20, 1903. 

See U.S. Pat. 737,579 of 1903 j preceding theBC.— T. F. B. 

Calcium Carbide Briquettes. G. Hensemberger. 

Fr. Pat. 330,409, March 18, 1903. 

CalcicH carbide is heated to the temperature at which 
sugar (or any similar saccharine substance) melts, end it is 
then incorf&raUd with the molten material by mechanical 
meant. The mixture is compressed into suitable shapes, 
and the briquettes are impregnated with any vegetable or 


mineral oil or (liquefied) grease. For still further protec¬ 
tion agamst injury or deterioration, the briquettes may be 
coated with paraffin wax or the like, with a solution of 
gelatin or of caoutchouc, or with varnish. F. H. L. 

Acetylene; Process of Purifying -. A. Landriset. 

Fr. Pat. 330,180, March 12, 1903. 

Fifty parts of bleaching powder, 25 parts of slaked lime, 
magnesia, or sodium carbonate, and 25 parts of crushed 
pumice stone are mixed together with sufficient, water to 
form a paste, ana the whole is dried at a moderate tempera¬ 
ture. This is to be used, umler the name of “ carbolite ” 
(this Journal, 1899, 23), as a solid purifying reagent for 
acetylene. Alternatively a mixed solution of sodium hypo¬ 
chlorite and sodium hydroxide or carbonate may be used 
for the wet treatment of the gas.—F. H. L. 


Fibres, Threads, and Fabrics fur the Manufacture of In¬ 
candescence Mantles; Process for Preparing the -. 

A. 11. Chduier. Fr. Put. 330,283, March 16, 1903. 

The threads, &c., are first merer rised and then impregnated 
with a concentrated solution of salts of thorium and 
cerium, after which they are denitrified if necessary, and 
made into mantles as usual.—H. B. 

Ill—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

Petroleum and Asphalt; Investigation of Saghalien -. 

Petr. Hev. and Min. News, 9, L 23 ?]> 23 °- 
SAM-.'LES of Saghalien crude oil, examined in the laboratory 
of the Imperial Russian Technical Society, were dark 
brown in colour, transparent in thin layers, and free from 
light fractious boiling below 120° C. Fractional distilla¬ 
tion furnished the following results :—llistillate up to 
27C° C. (sp. gr. 0-8562), 26-2 per cent, by volume ; 270° 
_ 300" C. (sp. gr. 0-880), 15 9 per cent.; 300°—860 u C. 
(sp. gr. 0-8977), 8-9 per cent. ; residuum (sp. gr.O-8992), 
35-1 per cent. 

The oil occurs near Alexandrovsk, where it oozes out on 
the sui face, and the entire district is covered with a thick 
deposit of natural asphalt. Owing to the absence of light 
I distillates (lost by evaporation), the crude oil is suitable for 
1 liquid fuel. 

, The asphalt rock is brittle, contains shell incrustations, 
and is heavier than water. Jt consists of bituminous sub¬ 
stances soluble in ether, 75 per cent.; insoluble matters, 
24-6 percent.; ash, 0-5 per cent.; ora larger percentage 
of the first-named constituents than either Trinidad (57 
per cent.) or Syrian asphalt pitch (44 per cent.). The 
sulphur content is only U■ Hu—O'85 per cent. The asphalt 
has a high melting point, incipient softening only occurring 
at 160° C.. whereas natural bitumen melts at 135°—150° C. 
Though too brittle to use alone for paving, it is considered 
that this asphalt rock might be profitably incorporated, for 
that puipose, with the oil found in the same vicinity.—C. S. 

Coal Tar and Oils ; Testing of -, and an Improved 

Still. H. W. Jayne. XXIII., page 1106. 

English Patents. 

Saturators for the Manufacture of Sulphate of Ammonia / 

Construction of *-. T. S. Standfast, Southampton. 

Eng. Pat. 20,369, Sept. 18, 1902. 

The joints of the lead tank of the saturator are welded by 
electricity. The outside framing of the saturator is so 
designed that it may be eaaily removed when necessary. 

—T. F. B. 

Tar and Mineral Oils; Process for Deodorising 
J. Wetter, London. From Rutgerswerk-Actienges., 
Berliu. Eng. Pat. 21,548, Oct. 3, 1902. 

j See Fr. Pat. 824,958 of 1909 ; this Journal, 1903, 621. 

—T. F. B. 
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United States Patents. 

Coal-Tar Compositions and PitchesManufacture of 

-. F. J. Warren, Newton, Mass. U.S. Pat. 738,966, 

Sept. 15, 1903. 

See Fr. Pat. 320,828 of 1902 ; this Journal, 1903, 139. 

—T. F. 11. 

Petroleum! Process of Desulphurising Crude -. A. W. 

Burwell and L. O. Sherman, Cleveland. U.S. Pat. 738,656, 
Sept. 8, 1903. 

The portion of the petroleum distillate containing water is 
rejected, and the remainder is passed over finely-divided, 
dry iron oxide and an alkaline-earth oxide, maintained at 
a low temperature, but sufficient to prevent condensation of 
the vapours.—T. F. 11. 

French Patents. i 

Fireproof Composition called “ Goudron tic Syracuse.” j 
G. Mahieux. F . Pat. 830,608, March 26, 1903. 

Coai, tar is heated ami a mixture of finely-divided alum, 
asbestos, and borax, or boric acid, is added, the whole 
being stirred until thoroughly mixed. The mixture is 
applied hot to the articles to be coated. For electric 
cables, &c., the ingredients arc mixed iu the proportions of 
60 to 65 parts by weight of tar, 8 to 4 of alum, 20 to 5 of 
boric acid, and 12 to 6 of borax, no asbestos being added-, 
while for tarpaulin, awnings, &c., the following composition ! 
is used : 40 to 50 parts of tar, 38 to 30 of boric acid, 20 
to 12 of borax, 2 to 8 of alum, with or without the addition 
of 5 to 8 parts of asbestos.—A. G. L. 


and then oxidised with a 30 per cent, paste of peroxide of 
lead at 0° C. Acetic acid is slowly added, and, after stirring 
for one hour, the lead is precipitated with Glauber’s salt, 
the excess of acetic acid neutralised with lime, and the filtered 
solution evaporated to obtain the dyestuff, or the latter is 
precipitated with Glauber’s salt. The dyestuff dyes wool 
iu an acid-bath pure blue shades fast to alkalis.—B. N. 

Nitro Colouring Matters ; Manufacture of Yellow to 

Orange -. Head Holliday and Sons, Ltd., Jos. 

Turner, II. Dean, and Jas. Turner, Huddersfield. Eng. 
Pat. 22,078, Oct. 10, 1902. 

The nitration of the condensation products of sulphonic 
acids of the aromatic amines with 1 .2.4 - diuitrochloro- 
benseue yields dyestuffs which give yellow to orange shades 
on animal fibres. 

The product (dinitrodiphenylamioe sulphonic acid) 
obtained by condensing sodium sulphauilate with 1.2.4- 
dinitrochlorobenzene, in presence of sodium acetate in boiling 
aqueous solution, dyes animal fibres bright yellow. This 
compound is nitrated by heating one part with three parti 
of water and three parts of nitric acid (40° 11.) for 3—4 
hours at 70° U. The nitro compound thus obtained, dyes 
silk and wool greenish-yellow from an acid bath. If the 
temperature of nitration be raised to 90° C. or above, at 
almost insoluble nitro compound is obtained, which dyes « 
deep orange shade.—T. F. B. 

Sulphurised Dyestuffs [Sulphide Dyestuffs ] ; Manufac 

ture of -. O. Imray, London. From The Farbwerke 

vorm Meister, Lucius uud Briiniug, Hoeehst a/Maiu 
Eng. Pat. 22,823. Oct. 20, 1902. 

See IJ.S. Pat. 728,623 of 1903 ; this Journal, 1903, 787. 


IV.-COLOURING MATTERS AND 
DYESTUFFS. 

Indigo; A Compound of F'ormaldehyde with -. G. 

Heller. Zeits. f. Farben- u. Textil-Chem., 1903,2, [17], 
329—332. 

Tub compound is obtained by reacting with formaldehyde 
on phenylglycincarboxylic neid, purifying the product by 
means of itB methyl ether, and melting this with potassium 
hydroxide. The indoxyl derivative so obtained is converted 
into the corresponding indigo on blowing air through its 
solutions. The product baa a greener and darker colour 
than ordinary indigo, docs not sublime, and is decomposed 
on heating, without melting. It is insoluble in all indifferent 
indigo solvents, also in nitrobenzene, pyridine, dimetliyl- 
anilme, and anthraquiuone. It is slightly soluble in boiling 
glacial acetic acid, particularly if a little sulphuric acid be 
added. It is not so easily sulphonated as ordinary indigo, 
and the sulphonic acids formed, only dye wool very weak 
shades.—E. F. 

Yellow Dyestuffs-, Absorbing aud Sensitising Pou-er of 
some ——, in the Extreme Violet and Ultra-Violet. 
E. Valenta. XXI., page 1101. 


—T. F. B. 


Oxychlorophenyl-amidotolylamine ; Manufacture of - 

and Sulphur Colours therefrom [Sulphide Dyestuffs ] 
B. B. Hansford, Norwood. From L. Cassella and Co. 
Frankfort-on-Maine. Eng. Pat. 23,418, Oct. 27, 1902. 

See Addition to Fr. Pat. 317,219 of 1901 j this Journal 
1903, 792.—T. F. B. 


Indophenol Series ; Manufacture of Products of the - 

C. D. Abel, Umdou. From Actien-Ges. far Anilinfabri 
kution, Berlin. Eng. Pat. 23,994, Nov. 3, 1902. 

See Fr. Pat. 326,088 of 1902 ; this Journal, 1903. 792. 

! —T. F. B. 


Mtmo-azo Dyestuffs; Manufacture gf New -. 0. Imray 

From the Soc. of Chem. Ind., Basle, Switzerland. Eng 
Pat. 14,113, Juno 24, 1903. 

An ether of au acidyldiaminophenol or an ether of a nitro 
aminophenol of the following general formulae— 


NH, 


O-alkyl 

NH-acidyl 


O alkyl 


NO, 


| /X | 


NIL 


y 


y 


English Patents. 

Sulpho Acids of Aromatic Aldehydes ; Manufacture of -, 

and Production of Colouring Matters therefrom [ Tri- 
phenylmethane Dyestuffs J. H. 11. Lake. From Chem. 
Works, formerly Sandoz, Basle, Switzerland. Eng. Pat. 
18,255, Aug. 19, 1902. 

Aromatic hydrocarltons, with a lateral methyl group or 
groups, are first treated with fuming sulphuric acid to 
form the sulphonic acids, and these are oxidised with man¬ 
ganese peroxide, preferably the regenerated compound, and 
anhydrous sulphuric acid containing 25 per cent, of sul¬ 
phuric anhydride. By heating the sulphonic acids of aromatic 
aldehydes thus obtained, with diethyl or dimethyl or ethyl- 
benzylaniline and sulphuric acid containing 30 per cent, of 
sulphuric anhydride for 48 hours at 100° C., leuco-malacbite- 
green-sulphonic acids may be obtained. To obtain dyestuffs 
from the methylbenzaldehyde disulphonic acid, the leuco- 
diauiphonio acid, prepared as above from diethyl aniline, is 
dissolved in water, rendered slightly alkaline with aoda-lye. 


in which y may he hydrogen, an alkyl radicle, a halogen 
an alkyloxy radicle or a sulphonic group—is diazotised ii 
the usual manner and poured into a solution of a peridi 
hydroxynaphtlialene-monosulphouie acid or a peridihydroxy 
naphtbaleuc-polysulphonic acid, with or without a solutioi 
of sodium acetate or sodium carbonate. The red-blue dye 
stuff thus obtained may be treated with a saponifying o 
reducing agent, such as caustic soda or caustic soda ant 
sodium sulphide, the mixture neutralised with hydrochloric 
acid, and the dyestuff precipitated with common salt. Th 
dyestuffs thus prepared have the general formula— 

f 011(1) 
pH J OH(8) 

1° (SO*!!)* yO-alkyl 

In „ N — C,H,( Nftc 
^7 

in which y has the same significance as before, and they dj 
wool in an acid-bath pure blue tints fast to light and alkali 
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By beating them, suspended or dissolved in alcohol, with an 
alkylising agent and sodium acetate under pressure, they 
may be converted into alkylamino-azo dyestuffs with a 
greener tint, the dyestuff being precipitated with common 
Halt after distilling off the alcohol and neutralising with 
sodium carbonate.—B. N. 

United States Patents. 

Azo Dye; Violet-Red — and Process OJ Making 
Same. V. Schmidt, Assignor to Farbwerke vorm. Meister, 
Lucius uud Briining, Hoecbst-on-the-Maine. U.S. Pat. 
737,987, Sept. 1,1903. 

Naphthalbnk- 2.1-diuzo oxide 5.7-disulphonic acid, ob 
tained by treating the diazoninm compound of 0-naphthyl- 
amine trisulphonie acid [Si.1.5.7] with alkali carbonates, 
when coupled with 0-naphthol, gives a violet-red azo dye¬ 
stuff, which gives, when dyed on wool and subsequently 
treated with chromic acid, fast black shades.—T. F. B. 

Azo Dye I Red Mordant -. O. Ernst and F. Scholl, 

Assignors to Farbwerke vorm. Meister, Lucius und 
Briining, Hoechst-on-thc-Mainc. U.S. Pat. 739,069, Sept. 
15, 1908. 

See addition to Fr. Pat. 305,491 of 1901 ; this Journal, 
1902, 169.—T. F. B. 

Sulphur Dye [Sulphide Dyestuff ] ; Yellow -, and 

Process of Making Same. It. Gley, Assignor to Act.- 
Ges far Amlin Fabrikation, Berlin. U.S. Pat. 738,027, 
Sept. 1, 1903. 

Volatile aromatic amines, which do not yield sulphide 
dyestuffs when heated alone with sulphur, are heated with 
a mixture of sulphur and nitrodiacetylaminobenzeues. The 
resulting dyestuffs are yellowish-brown substances, soluble in 
concentrated sulphuric acid with a brown colour, and in hot 
sodium sulphide solution with a yellow colour. This latter 
solution dyes cotton yellow shades.—T. F. B. 

Anthracene Dyes, and Process of Making the Same, 
M. II. Isler, Germany, Assignor to the Badischc Amlin 
und Soda Fabrik, Ludwigshafeu-ou-Rhine. U.S. Pat. 
738,614, Sept. 8, 1903. 

Dyestuffs of the anthracene series are obtained by treating 
the sulpho-methyiene derivative of diamino-anthraquinouo 
with a halogenising agent. 'These also yield dyestuffs by- 
melting the resulting halogen derivatives with an aromatic 
amine; and blue to blue-green dyestuffs may be further 
obtained by sulphonating these products. By dissolving m 
water or ethyl alcohol, a blue to blue green solution is 
obtained, and the aqueous solution dyes wool, unraordanted 
or chrome-mordanted, blue to blue-green shades. By using 
p-toluidine as the aromatic amine, the sulphonated product 
yields a bine-green to blue solution with water, amt this 
dyes wool, unmordanted or chrome mordanted, blue-green 
shades. This sulphonated compound dissolves in aniline 
and alcohol, yielding blue-green to blue solutions ; in con¬ 
centrated sulphuric acid yields a “ violet-red to bluish-red ” 
solution, and in concentrated sulphuric acid containing 
boric acid, a greeu to blue-green solution.—B. N. 

Anthracene Dye. It. Bohn, Mannheim, Assignor to 
Badische Amlin und Soda Fabrik, Ludwigshafen-on- 
Rhine. U.S. Pat. 739,145, Slept. 15, 1908. 

See Eng. Pat, 24,354 of 1901; this Journal, 1902, 910. 

—X. F. B. 

Nitro Compounds; Process of Reducing -. M. Buch¬ 

ner, Assignor to C. F. Boehnnger und Soehne, Mannheim- i 
Waldhof. U.S. Pat. 738,404, Sept. 8, 1903. i 

See Fr. Pat. 313,599 of 1901 j this Journal, 1902, 169. I 

—T. F. B. 

Effervescent eLaundry Blueing. W. C. Pope, 8t. Louis. 

U.S. Pat. 788,481, Sept. 8, 1903. 

Ssa Eng. Pat. 15,789 of 5903 ; this Journal, 1903, 1041. 

—T. F. B. 


Fkench Patents. 

Dyestuffs [Azo Dyestuffs ] from the Dialkyl Ethers oj 
Monoacetylparadiamiaohydroguinone; Manufacture of 

Substantive Secondary -. Cie. Parisienue Coul. 

d’Aniline. Fr. Pat. 828,020, July 4, 1902. 

See Eng. Pat. 14,576 of 1902 ; this Journal, 1903, 791. 

—T. F. B. 

Mono-azo Mordant Dyestuff; Production of -. Aotien- 

Ges. f. Anilin-Fabrikation. First Addition, dated March 17, 
1903, to Fr. Pat. 329,724 of Feb. 25, 1903. 

The original patent describes the preparation of a mono-azo 
dyestuff by combining the diazo compound from amino- 
cresotinic acid (01I.C00II.CH :1 .NH S = 1.2.4.6) with 
1. S-aminonaphthoI-4-sulphouic acid in alkaline solution. 
A dyestuff giving slightly redder shades when directly dyed 
and brighter dyeings on chrome-mordanted goods is obtained 
if the above-mentioned components are combined in acid 
solution, it has also been found that the amiuonaphthoi- 
sulphonic acid may ho replaced by 1.8-amiuouaphthol-5- 
sulphonie acid or by the disulphouio acids 3.5.2.4 and 
| 1.8.6.4 iu alkaline or acid solution. The dyestuffs dye 
chrome-mordanted wool evenly in intense black shades. 

—E. F. 


Leucoindophcnols; Manufacture of Coloured Products 
resulting from the Condensation of Nitroso-o.ry Com¬ 
pounds with Aromatic Amines , and of --, derived 

| therefrom. Soc. pour IT ad. Chim. h Basle. Fr. Put. 
I 330,388, March IS, 1903. 


See Eng. Pat. 7025 of 1903 ; this Journal, 1903, 861. 

—E. F. 

Basic Dyestuffs from Formylated Compounds; Preparation 

of -. Les Fabriques de Couleurs d’Aniline et d’extraits 

ci-devant J. R. Geigy. Fr. Pat. 330,487, March 21, 
1903. 


j Formylated derivatives of m-diamines, with or without 
admixture with m-diamiues themselves, are heated to a 
high temperature with ammonium salts or salts of organic 
bases, with or without the presence of u diluent. The 
ammonia or organic base seems to take no part in the 
reaction. The products are orange-yellow basic dyestuffs. 

—E. F. 

o-Nitrobenzaldehyde ; Production of -. A. Foelsiug. 

Fr. Pat. 330,524, March 23, 1903. 


Chlououenzknk is sulphonated, nitrated, and the sulphonic 
acid group eliminated by heating with dilute sulphuric acid. 
In the o-ohlorouitrobenzene so obtained, the chlorine atom 
is replaced by a methyl group in the usual manner. The 
two last operations may be conducted in the reverse order. 
The o-uitrotoluene so obtained is converted into o-uitro- 
benzalchloride, and this into o-nitrobeuzaldehyde.— E. F. 

Osmose with Alcohol; Apparatus and Process for -, to 

be used for the Purification of Alkaloids, Glucnsides , 
Wood Extracts, Colours , Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Barbel. Fr. Pat. 
330,939, April 1, 1903. XX., page 1101. 


V -PREPARING, BLEACHING, DYEING, 
PRINTING AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 


Mordants for Obtaining Solid Shades with Artificial 
Alizarin ; Properties and Preparation of Various Me¬ 
tallic -. F. J. Qt. Beltzer. Monit. Seienl., 1903, 47. 

[739], 461—475 j [741], 647—654. 


The subject is treated under the headings and sub¬ 
headings:—(A) Mordants for Turkey-red: (1) alums and 
aluminium mordants; (2) tin mordants. (B) Mordants 
for Alizarin Garnets and Blues. (C) Mordants for Alizarin 
Violets and Lilacs.—A. 
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Azobenzenetrimethylammonium Hydroxide at a Dyestuff. 

0. Vorlltnder. Zeits. angew. Chem., 1903, 26, [351, 

840—842. 

The author states that most of the so-called basic dyestuffs 
(aminoazo dyestuffs, aminodiphenyl- and aminotriphenyl- 
methane derivatives, &c.) have only extremely weak basic 
properties, and that consequently, theories of the dyeing 
process, bused upon the effect of such basic properties, 
cannot bo considered reliable. He has made dyeing 
experiments with azobenzenetrimethylammouium hydrox¬ 
ide, CBHs.^NCO.CoHj.NCCHj^.OHfd), which is'shown 
by conductivity measurements to be almost as strong a base 
as caustic potash or soda. The salts of this base, will not, 
in general, dye wool or si.'k. The free base becomes fixed 
on the fibre to a small extent, but the colour is readily 
removed by water containing dissolved carbon dioxide and 
by dilute acetic, hydrochloric or sulphuric acid. These 
results show that the dyeing properties of the basic dye¬ 
stuffs are not due to their basio properties. The author 
considers that these properties are due to the power of 
ammonia derivatives and of other uasaturated compounds 
of forming addition products. According to this view 
the dyeiug of wool (or silk) by so-called basic dyestuffs 
(aromatic ammonia derivatives) depends upon a normal 
addition reaction betVeeu the carboxyl compounds of the 
wool and the ammonia derivative ; and the dyeiug by acid 
dyestuffs is due to an addition reaction between sulphonic, 
carboxylic or phenol-hydroxyl groups of the dyestuff and 
the amino compounds of the wool. The course of such 
addition reactions is dependent upon the nature and masses 
of the two components, upon the solvent., the temperature, 
the presence of catalytic ageuts (acids or alkalis), the 
solubility of the addition product formed, and, where one 
of the components is a solid, upon adsorption processes, 
&e., so that it would appear to be extremely difficult to 
discover any definite relation between dyeing power and 
constitution, in dyestuffs.—A. S. 

Dyeing Process ; Contribution to the Theory of the ——. 

Dyeino Properties of Cellulose. L. Michaclis. l’fliigerg 

Arch., 97, 634—640. Chem. Ceutr., 1903, 2, [9], 607. 
If filter paper be touched with a weak alcoholic solution 
of the compound formed by the union of Methylene Hlue 
with eosin acid, a blue spot is produced surrounded by 
a red circle, this being due, according to the author’s 
experiments, to the fact that the filter paper first takes up the 
Methylene Hlue from the compound and then, afterwards, 
the eosin. Eosin acid dissolves in benzene, toluene, xylene, 
and chloroform to a light-yellow solution, which, however, 
whcuslropped on to filter paper, produces an intense red 
stain. The solution of eosin acid in methyl or ethyl alcohol 
or acetone, which is red with yellow fluorescence, also 
produces a red spot on filter paper, but without fluorescence. 
Congo Ked diluted with acetic acid is blue in very weak 
aqueous solution, but colours filter-paper red. The reddish- 
brown solution of Nile Hlue base in benzene, toluene, xylene, 
ither or chloroform produces an intenso blue stain on filter- 
paper.—A.S. 

Reserves utider Indigo Printing. G. Tagliani. 

Zeits. f. Farbeu- u. Textil-Chem., 19u3, 2, [17], 333—334. 
White reserves are obtained with thickened copper, zinc, 
or lead salts. Yellow reserves are formed by printing with 
lead and copper salts, or with copper salts and a dyestuff 
vhioh is stable to both alkalis anil acids, such as Dipheuyl- 
ilirysoin 3 G. Orange reserves are obtained in a similar 
manner. The fabric is first treated with glucose, the 
reserves printed on, padded with alkaline indigo, steamed, 
washed, and treated with warm sulphuric acid.—E. F. 

English Patents. 

Threads ; Apparatus for Manufacturing Artificial -. 

F. Cochius, Dueren, Prussia. Erg. Pali 9017, April 21, 

1903. 

The liquid is forced horisontally through a number of 
forming-nozzles, placed in a wall of a long trough which 
ion tains the coagulating liquid. As the threads reach the 
further end of ihe trough, they are united into^a single 


thread. The eocks for controlling the supply of liquid to 
the forming-noazles can all be regulated by a single move¬ 
ment. -T. F. H. 

Dyeing Yams ; Apparatus Employed in ——. 

J. Hussong, Camden, N.J. Eug. Pat. 15,907, July 9, 1903. 
Tiik yarn is carried on a number of sticks supported hori¬ 
zontally on a frame, which can ho so adjusted that the lower 
ends of the yarn rest upon a false bottom in the dye-vat, 
thus relieving the sticks of a portiou of the weight of the 
yarn. A device is provided to facilitate the turning of the 
sticks.—T. F. B. 

Colour Effects on Fabrics ; Production of . , anil 

Fabrics having Colour Effects Produced thereon. K. 
Hrandenherger, Vosges, France. Eug. Pat. 27,238, 
Dec. 10, 1902. 

Thu fabric is printed with “ greasy ” colours, e.g., colours 
mixed with boiled linseed oil, with or without addition 
glass or metallic powders, by means of an ordinary' em¬ 
bossing machine. This process is cluimod to produce 15 
to 200 separate lines per cm. on the fabric, causing it to 
“ hear a resemblance to silk j and shot, iridesoeut, colour 
changing, or moire effects are at the same time produced.” 

- T. F. B. 

Printing Cylinders for Multi-Colour Printing. J. Woj- 
eiechowski, Warsaw, Poland. Eng. l’at. 13,477, Juue 16, 
1903. 

A moi>i vi cation of the apparatus for printing simultane¬ 
ously in different colours us described in Eng. Pat. 26,281 
(see this Journal, 1903, 532). The printing cylinder serves 
as a fixed cliche for the colour most used, and has apertures 
through which automatically movable cliches project, print¬ 
ing each a different colour. Each cliche is provided with 
a ledge projecting on both sides under the cylinder jacket, 
the projecting ends of the ledge being pressed radially 
outwards by spriugs. Each colour roller carries a pair of 
discs which lit into grooves in the ledge carrying the corre¬ 
sponding cliche, so that the latter hears against the roller 
and receives its colour. When a cliche arrives at a colour 
roller, not provided with its own colour, the discs, instead 
of finding the grooves, depress the ledge inwards so that 
the cliche does not come in contact with the colour roller. 
The cylinder currying the paper is provided with two discs, 
and these depress each cliehd, as it arrives, until its Burface 
is level with that of the main printing cylinder, and both 
surfaces therefore come iu contact with the paper.—B. N. 

jFuknchIPatentb. 

Textiles; Machines for Treating .— in Air, by Acids or 

other Reagents, to Bleach, Dye, Mercerise, Scour, or 
otherwise Treat them. O. h. Jackson and E. W. Hunt. 
Fr. Pat. 331,012, April 7, 1903. 

See Eng. Pat. 7872 of 1903; this Journal, 1903, 904. 

—T. F. B. 

Dyeing; Method of -Soc. C. Gamier et Cie. and 

A. Boyeux. Fr. Pat. 328,013, July 1, 1902. 

A method is described of dyeing the extremities of the 
nap of fabrics, or the raised portions of embossed fabrics. 
The fabric passes over a base and is partially printed by 
friction with a colour cylinder which revolves in the 
opposite direction to that in which the fabric travels. (See 
also Eng. Pat. 26,928 of 1902, this Journal, 1903, 948.) 

- T. F. B. 

Dyeing Apparatus. Vacuum Dyeing Machine Co. 

Fr. Pat. 330,259, March 14, 1903. 

See U.S. Pat. 723,795 of 1903; this Journal, 1903, 551. 

—T. F. B. 

Multicoloured or Shaded Dyeing ; Method of ——, called 
“ Spectra'.ographe. ” Stfickfarberei Zttrich. Third 
Addition, dated April 6, 1903, to Fr. Pat. 274,791, 
Feb. 7, 1898. 

The fabric is first printed with some mastic, and the colour 
is then applied in the form of powder; the mastic is subse¬ 
quently removed by washing in beuzene. The colour does 
not adhere to the pircs which contain the mastic.—T. F. B. 
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i Colton with Indigo and Alizarin or other 
Dyestuff t Simultaneous ——. Badische 

nd Sodafabrik. Fr. Pat. 330,159, March 11, 

after a preliminary immersion in a solution of 
1 Turkey red oil, is printed, in tho usual way, 
igo-alizarin mixture (ora mixture of indigo with 
nordant dyestuff). It is then dried and steamed 
5 seconds to fix the indigo. After a washing and 
at, the alizarin is developed by a second steaming 
:r. The process is completed by a rinsing and 
ig.—T. F. B. 

Shaded or Jilended Designs on Textile Fabrics. 
onnaise de Teinture, Impression, Appret et 
3. First Addition, dated March 18, 190s, to 
329,903, March 6, 1903. (See this Journal, 
44.) 

tion relates to an arrangement for mechanically 
the colour to the engraved printing cylinder. 

, number of troughs containing the colour is 
ith a revolving disc which carries the colour to 
cylinder, or series of cylinders, which, in turn, 
n to the engraved cylinder.—T. F. B. 

Apparatus for Treatina ——, with Air or other 
C. K. Wild. Fr. Pat.330,899, April 4, 1903. 

•at. 726,207 of 1903 ; this Journal, 1903, 624. 

T. K. B. 

^.—COLOURING- WOOD, PAPER, 
LEATHER. Etc. 

r Inks and Other Stamping Inks ; Methods for 
Hon of -. E. E. Ewell. XXIII., page 1106. 

Enoljsu Patent. 

1 Surfaces; Manufacture of -, and their Appli- 

j Printing Processes. 0. S. Christie, Caritoc, 
ham. Eng. Pat. 19,007, Aug. 29, 1902. 

consisting of “magnesium chlorate,” potassium 
d glycerin is mixed with chalfc, potassium 
manganese borate, calcium hydroxide, oxalic 
urnt sienna, and the whole passed through a fine 
hen applied to a textile backing, and dried at 
)., it is pliable and forms a suitable substitute for 
ic stone.—T. F. B. 


Fkencu Patents. 


eather withSuIphide Dyestuffs ; Process of -. 

Lyonnaise Mat. Colorautes. First Addition, 
Vlarch 30, 1903, to Fr. Pat. 322,605, June 28, 
(See this Journal, 1903, 363.) 


in or tannic acid used, as described in the prin- 
•Dt (see Eng. Pat. 24,697 of 1901, this Journal, 
3), is replaced by other substances having tanning 
, such as extracts of oak bark, quebracho, 
y, divi-divi, sumac, gambier, &c. 
icose may also be replaced by formaldehyde. 

—T. F. B. 


-ACIDS. ALKALIS, AND SALTS 

Process [Sulphuric Acid ] ; Forced Draught and 

id Water in the -. F. Eenker and K. Hart- 

Zeits. angew. Chem., 1908,16, [36], 861—869. 

or gives a historical account of the various means 
a overcome the irregular action of the cbinmey- 
nd thus regulate tin whole of the chamber-process, 
s period when the fan was introduced (compare 
nai, 1902, 1026; 1908, 92 and 298). The first 
ib* fan is to control the nrocess and enable it to 


stronger draught than the ehinmey produces, and thus, in 
the same chamber-space, a larger volume of gases can be 
dealt with in a given time. The authors consider that 
tho best place for the fan is at the end of the system, 
for there it is exposed only to cold and dry gases. If 
there are, as is now usual, two Gay-Lussac towers, the fan 
should be placed between them ■, if only one, either between 
the last chamber and the tower, or behind the tower. In 
the last case, it is well to follow the fan with a Lunge- 
llohrmann tower to complete the absorption of acid gases. 
The best fans aro built of hard lead; they make from 300 
to 700 revolutions per minute, absorb J,—1 h.p., and will 
pass from 1,000—8,000 cb. m. (say 40,0(10—300,000 cb. ft.) 
per hour. 

At the more rapid rate of working made possible by the fan, 
tho temperature of the chambers rises cousiderably, and means 
must be taken to lower this to the temperature of maximum 
speed of reaction. Among tho various methods proposed to 
effect this, the authors consider the best and most economical 
to be the introduction into the chambers of water in the 
form of fine spray, instead of steam. According to Lunge, 
sulphur dioxide (64 grins.) reacts with water (72 grms.) 
in the chamber to form sulphuric acid of a composition 
represented by the approximate formula H..SO, + 3ILO. 
The heat evolved iu this reaction is represented by 
65,500 calories. If the water be added as Inch-pressure 
steam at 120 “ C., and the acid leave the chamber at 
60° the steam adds 41,976 calories, or there is a 
total evolution of 107,476 calories. If, however, the 
water be added as liquid spray at 15° C. it will absorb 
3,240 calories, or the total evolution will be 62,260, 60 per 
cent, of the former amount. These figures may need 
modification if a stronger acid be made in the chambers, 
or with the variation of winter or summer temperature; 
uud it may not be possible to substitute spray entirely for 
steam and keep the temperature up to the minimum 
(60°—65“ C.) needed for the best working of the process. 

It will be very rarely possible with the present slow rate 
of working the chambers; but the more intense reaction 
which occurs when the fan is used at its full power will 
enable advantage to be taken of the economy introduced 
by tile spray. The authors assume Abraham’s theory, that 
the gases in the chamber have a rotary circulation at right 
angles to the length of the chamber, moving downwards at 
the walls, and upwards near the middle of the cross-section ; 
and they consider that the chambers should not be more 
than 0—6'5 m. wide for 10 m. of height, in this way tho 
up-currents from tho circulation in each half of the cross- 
section practically coincide; and if the spruy be then _ 
introduced at Intervals along the middle line of the top of * 
the chamber, its fall through the internal space is checked by 
this upward current, aud the whole of the wuter evaporates 
before it reaches the floor. The atomisers are made of 
iridio-platinum, so as to avoid wear through corrosion, and 
the water is driven out horizontally througn a narrow orifice 
against a small platinum plate. The water is filtered before 
it enters the distributing service, but each atomiser is also 
furnished with a small filter. The atomisers are mounted 
on (-in. lead pipe, and are easily removed for cleaning. 
The water is supplied under 3—4 atmospheres’ pressure by 
means of a small feed-pump and air pressure reservoir, 
which may be driven by the same source of power as 
drives the fan. A number of instances are given from 
actual work, showing that, without altering the pyrites 
burners, an increase of 15—30 per cent, in the yield of acid 
is achieved by the introduction of the fan and spray; while 
if tho burner-plant be increased so as to keep pace with the 
increased working-power of the chambers under the new 
conditions, the increase of yield may be 50 to 80, or even 
100 per cent. The authors summarise the advantages of 
the introduction of fan and spray as follows:—(I) Process 
much more regular, and less dependent on the good will or 
attention of the workman. (2) Yield increased by 15—100 
per cent, without increased consumption of nitre; or, 
instead of increased yield, wear and tear on part only of 
the existing installation, and saving in coal and mtre. 
(8) Economy in fuel. (4) Less corrosion of lead, in spite 
of increased production, because of the lower temperature. 
(5) Lessened cost of acid in the items of interest on capital 
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Alkali and Bleaching Powder by the Electrolysis of Fused 

Common Salt i The Acker Process for - . Report of 

Commission on Science and Arts. J. Franklin Inst., i 
1903, 156, [8], 221—221. 

According to the present report, the Acker process (this 
Journal, 1900, 47 1 1901, 1219), compared with the wet 
electrolytic processes, possesses the following advantages : 
(l) its directness: (2) the very heavy current sent through 
each pot (as tnuoh through one Acker pot as through 15 
Oastner cells) ; (3) the avoidance of evaporation ; (4) the 
absence of water solutions, requiring special pumps and a 
complicated circulating system j (5) the absence of mer¬ 
cury in its use. The disadvantages mentioned are: (1) the ! 
larger power requirement—6*75 volts in place of 4-5, or 
about 50 per cent, more ; (2) the rapid destruction of 
apparatus; (3) the rapid destruction of anodes; (4) the 
more arduous work of the pot-men. Attention is drawn 
to the fact that improvements are still possible in the 
working, particularly with regard to disadvantages (8) and 
(4). Of the total energy of current used, 54 per cent, is 
usefully applied in the decomposition, 9 per cent, is utilised 
in melting the salt, and 37 per cent, is radiated from the 1 
apparatus.—B. N. 

Hypochlorites; Hydrolysis of -. Duyk. Bull, de 

1’Assoc. Beige, dts Chim., 17, 105 -108. Chem. Centr., 
1903, 2, [9], 540. 

A chloride of lime solution containing 0-02102 grm. 
of available chlorine per 10 c.c. was found to contain 
0 002485 grm. of free hypochlorous acid and 0-0110 grm. 
of free base calculated as calcium oxide. After addition of 
100 c.c. of water, the amounts of free hypochlorous acid and 
free lime were 0-008097 grm. and 0-0137 grm., and after 
the addition of a further loOc.c. of water, 0-01029 grm. 
and 0-0140 grm. respectively. Similar results were obtained 
with solutions of sodium hypochlorite.—A. S. 

Sulphuric Acid; Titration of -, by means of Benzidine 

Hydrochloride. W. J. Muller and K. Burkes. XXIIi., 
page 1104. 

Sulphuric Acid; Determination of -, in Presence of 

Zinc. A. Thiel. XXIII., page 1104. 

Phosphoric Acid; Conditions of Reaction of ——, with 
Ammonium Molybdate. C. lieichard. XXIII., page 1103. 

Mercury and Hydrocyanic Acid; Volumetric Determination 
of -L. W. Andrews. XXIII., page 1104. 

Chlorides, Bromides, and Iodides ; Method fur the Detec¬ 
tion of -. S. Benedict and J. F. Shell. XXIII., 

page 1103. 

Ozone ; Determination of ——, in Technical Work. 

O, Brunok. XXIIi., page 1105. 

English Patents. 

Sulphuric Acid; Manufacture oj -. H. Hilbert, Ileu- 

feld, Germany. Kng. l’at. 9453, April 27, 1903. 

A tteites roaBting furnace is provided with a shaft below 
for reception of the roasted pyrites which is to serve as 
contact material. There is a door between the furnace and 
the shaft, which latter is narrowed near the bottom, and 
discharges into a relatively large closed chamber. The 
sulphurous gases with excess of air pass from the upper 
part of the furnace to the constricted part of the shaft, and 
travel upwards through the mass of hot roasted ore to a 
side outlet, communicating with lead chambers in which 
the further treatment of the sulphuric anhydride or acid 
produoed may be conducted. The shaft is provided in its 
upper part with means for distributing over the roasted 
pyrites a spray of sulphuric acid.—-E. S. 

Hydrochloric and Sulphuric Acids; Producing and 
Separating —. P. Askenasy and M. Mugdan, 

Nuremberg, Germany. Eng. Fat. 14,342, June 07,1908. 
Chlorine, sulphur dioxide, and water are continuously fed 
into a tower adapted to secure contact between the gases, 
the products being hydrochloric and sulphuric acids, and as 


the latter attains a certain strength, the hydrochloric aeld 
Is distilled off as a gas, and is collected by suitable means. 
The process for simultaneously producing the two acids 
may be controlled by electrical testing of the diluted acid 
mixture. When it is desired that the hydroohlorio acid 
shall be practically free from sulphuric acid, an excess of 
chlorine is used, which surplus is removed before the 
absorption of the hydrochloric acid by bringing tho gases 
into contact with suitable reducing substances.—E. S. 

Alkali Metal Grides, or Mixtures thereof with other 
Alkali Oxides or Alkali Earth Oxides, or both ; Manu¬ 
facture of -. J. V. Johnson, London. From Badische 

Anilin und Soda Fabrik, Ludwigshafen-on-Rliine. Eng. 
Pat. 25,242, Nov. 17, 191)2. 

Skk First Addition to !*'r. Pat. 328,793 of 1902 ; this 
Journal, 1903, 790.—T. F. B. 

Alumina ; Process for the Production of Anhydrous -». 

0. A. Doremus, New York. Eng. Pat. 9024, April 21, 
1903. 

See U.S. Pat. 725,083 of 1903; this Journal, 1903, 027. 

— T. F. B. 

Saturator fir the Manufacture of Sulphate of Ammonia; 

Construction of --. 1'. S Standfast. Eng. Pat. 

20,309, Sept. 18, 1902. III., page 1080. 

Carbon Dioxide anil Precipitated Calcium Sulphate from 
Poor Phosphates ; Manufacture of ——. P. do Wilde, 
Brussels. Kng. Pat. 14,112, Juno 2 4, 1903. Under 
Intermit. Conv., March 5, 1903. 

The phosphate is calcined .at a durk red heat (to dostroy 
organic matter without decomposing the calcium car¬ 
bonate), and is then treated with dilute hydrochloric or 
nitric acid, the carbon dioxide evolved being collected. Di¬ 
calcium phosphate is then precipitated from the liquor by 
milk of lime, aud to the filtrate, sulphuric acid is added to 
throw down hydrated calcium sulphate. The hydrochloric 
or nitric acid thus recovered is ready for re-use.—E. S. 

Dicalcium Phosphate and Precipitated Calcium Sulphate ; 

Manufacture of -, and the Reyeneration of the 

Hydrochloric or Nitric Acid used therein. P. de Wilde, 
Brussels. Eng. Pat. 14,194, June 25, 1903. 

Calcium phosphates of any kind, after being calcined at 
a darx red heat, are dissolved in hydrochloric or uitrio acid 
of sp. gr. 1 -015 to 1 OOO, and from the solution dioalcium 
phosphate is precipitated by slaked lime or chalk, and is 
separated by filter-pressing. To the filtrate, sulphuric acid 
of sp. gr. 1-050 or more is added, and the hydrated 
calcium sulphate formed is filter-pressed, with recovery of 
the hydrochloric or nitric acid originally used of at least 
an equal specific gravity. Reference is made to Eng. l’at. 
14,112, 1903 (see preceding abstract). Compare also Fr. 
Pat. 327,009, Dec. 24, 1902; and Addition to the same of 
date Jan. 20, 1903 ; this Journal, 1903, 918 and 1008. 

—E. S. 

Black Lead or Graphite; Substitute for ——. S. K. 
Sanders, West Bromwich. Kng. Pat. 20,511, Sept. 20, 
1902. 

Galvanisers’ refuse, or skimmings from molten metal, is 
subjected to slow boiling, in which process adhering metal 
falls to the bottom, and is removed, and by further heating 
tho acid is evaporated. The product is around, and after 
adding a liquid, it is formed into cakes and consolidated by 
heat. In some cases, wax or tallow is incorporated with 
the product instead of a liquid.—E. S. 

United States Patents. 

Sulphuric Acid ; Process of Making -. J. B. F. Her- 

reshoff. Assignor to General Chemical Co., both of New 
York. U.S. Pat. 737,025, Sept. 1, 1903. 

Liquid sulphuric acid and gaseous sulphuric anhydride are 
caused to travel in opposite directions in contact with each 
other, and the resulting strong acid is separated into two 
portions, one of which is the final product, whilst the other is 
dilated and cooled, and transferred to the last stage of the 
process, the variations in the level of the collected product 
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being utilised to control tbe relative amounts of the two 
portions token from tbe strong acid. See also the next 
abstract.—E. S. 

Sulphuric Acid i Apparatus far Manufacturing -. 

V. B. 1'. Herreshoff, Assignor to General Chemical Co., 
both of New York. U.S. Pat. 737,626, Sept. 1, 1903. 

The apparatus consists, essentially, of an absorber having 
an inlet to admit sulphuric acid, and another inlet to admit 
gaseous sulphuric anhydride ; a receiving tank, divided into 
compartments, one of which receives the overflow from the 
other, into which the absorption product (the strong acid) 
is discharged j a regulator tank connected with the over¬ 
flow compartment; a cooler interposed between the receiv¬ 
ing and the regulator tanks with means for diluting the 
portion overflowing into the latter tank j a valve by moans 
of which a portion of the absorption product may be with¬ 
drawn from the receiving tank without passing to the 
regulator tank, which valve is governed by the variations in 
the level of the liquid in the regulator tank ; and a device 
for conveying the liquid from the regulator tank back to 
the absorber. See the preceding nbstrnet, and compare 
U.S. Pats. 719,332-3, Jan. 27, and 722,981, March 17, 
1903; this Journal, 1903, 212 and 494.—E. S. 

Caustic Soda and Barium Sulphate; Producing -. 

C. B. Jacobs, East Orange, N.J., Assignor to the United 
Barium Co., Jersey City, N.J. U.S. Pat. 737,740, 
Sept. I, 1903. 

Solution of barium hydroxide is treated with sodium 
sulphate to obtain caustic soda and barium sulphate. The 
sodium sulphate is obtained by passing into solution of J 
sodium chloride, in tho presence of oxygen, the sulphur j 
dioxide produced by furnacing native barium sulphate with 
carbon. The resulting mixture of harium oxide and sul¬ 
phide is treated with water to obtain barium hydroxide 
solution for application as described.—E. 8. 

Oases Containing Sulphurous Acid; Process of Purify¬ 
ing - [ for Sulphuric Acid Manufacture .] 11. Kabo, 

St. Petersburg. U.S. Pat. 739,108, Sept. 15, 1908. 

See Eng. Pat. 3327 of 1901; this Journal, 1902, 407. 

—T. E. B. 

Zinc and Chromium Hydrates; Process of Making -. 

I. L. Roberts, Brooklyn, Assignor to the Roberts’ Battery 
Co., New York. U.S. Pat. 738,239, Sept. 8 , 1903. 
Caloujm chloride is added to a solution of line and 
chromium sulphates; the chromium hydroxide that falls as 
a precipitate, is separated; and calcium hydroxide is added 
to the filtrate to throw down zinc hydroxide.— E. S. 

Kkkncii Patents. 

Sulphuric Anhydride; Process and Apparatus for the 

Manufacture of -. W. C. Ferguson. Fr. Pat. 330,521, 

Mar. 23, 1903. 

See U.S. Pats. 723,595-6, March 24, 1903; this Journal, 
1908, 495.—E. S. 

Metal Silicides i Applications of - [Concentration of 

Sulphuric Acid], A. Jouve. Er. Pat.330,666, March 28, 
1903. 

Metallic silicides, simple or complex, are proposed for 
use in the construction of apparatus for melting, &c., or for 
the distillation or condensation of acids, and a variety of 
other applications. Ferrosilicon is especially recommended 
for apparatus used in the manufacture or concentration of 
sulphuric acid.—E. S. 

Caustic Sodaor Potash, Chlorine, and Hydrochloric Acid; 

Manufacture of - by Electrolysis. J. Heibliug. 

Fr. Pat. 830,807, April 4, 1903. 

A solution of salt is electrolysed, using a platinum or 
carbon electrode attached to the negative source of supply, 
and an electrode, of finely-dj^ided or porous silver or salt 
of silver which will produce the chloride, attached to the 
positive source. The silver electrode may be produced 
by electro-deposition or by mechanical compression, aud 
maybe surrounded by protecting sheath. Hjdrogen_is 


liberated at the negative, and silver oxide formed at the 
positive electrode. The silver oxide reacts with the salt 
and water of the solution forming silver chloride and caustic 
soda. When the salt is entirely decomposed, the hath is 
emptied, recharged with fresh salt, and the current 
reversed. The liberated hydrogen now attacks the silver 
ehloride, reforming metallic silver and generating hydro¬ 
chloric aeid. By suitably warming the liquid, the acid may 
be distilled, or, by avoiding distillation, the acid is electro¬ 
lysed, liberating chlorine which may be collected in the 
usual manner.—B. N. 

Copper Sulphate and Caustic Alkalis; Manufacture of 

-, by the Electrolysis of Alkali Chlorides. If. M. 

Grauier. Fr. Pat. 330,963, April 6, 1903. 

The invention relates to a process for fixing the chlorine 
liberated in the electrolysis of alkali chlorides, so as to 
prevent the formation of hypochlorites, oxides of chlorine, 
&e., which destroy the anodes and diaphragms. The outer 
vessel has guides for supporting frames, each of the latter 
carrying two diaphragms, thus lorming a series of positive 
oompartmetiLs. The anodes are of copper or of an alloy of 
copper, aud a solution of an alkali chloride saturated with 
copper chloride, is circulated through the positive com¬ 
partments. The cathodes, of iron or other material, are 
immersed in a circulating solution of an alkali chloride, 
and the caustic alkali formed is extracted as usual. The 
anodes of copper combine with the chlorine, forming a 
white precipitate of cuprous chloride, und this is allowed 
to settle in suitable vessels, washed, and treated with 
concentrated sulphuric add so as to form copper sulphate 
and hydrochloric acid.—15. N. 

Caustic Soda and Potash, Carbonates of Sodium and 

Potassium, ,Vr. ; Production of -, by Means of a 

Special Electrolyser and of Compressed Air. Soc. Savon 
Frcres et Cie. Fr. l’at. 330,924, April 7, 1903. 

A solution of salt, or concentrated sea water, is caused to 
circulate from an upper vessel through a special electrolyser 
and into a lower vessel, tho solution being raised again by 
compressed air and the circulation continued until the 
liquid is converted iuto a solution of caustic soda. The 
special electrolyser consists of a wood vessel coated 
internally, first with juice of garlic, and then, when dry, 
with a creamy mixture of linseed oil, powdered asbestos, 
and india-rubber. It is claimed that this gives an insulating 
coating which resists water, alkali, chlorine, and the 
effects of heat. The negative electrode consists of a 
vertical tube of lead-antimony alloy (hard lead or anti¬ 
friction metal) terminating at its lower end in a horizontal 
perforated ring. Surrounding the vertical tube is a glass 
tube, and both are coated internally with the above mixture. 
About 20 discs of hard lead, separated by insulating 
rings, are slipped over the glass tube, and above the last 
disc, and insulated from it, is placed a long cylinder of 
hard lead, closed at tho lower end and acting as the 
positive electrode. The discs and lower end of cylinder are 
perforated to pass the liquid, and the surface of the cylinder 
has larger openings to allow the liberated chlorine to 
escape. The solution overflows from the electrolyser so as 
to keep only the lower part of the cylinder immersed in 
the liquid. Compressed air, driven through the hollow 
negative electrode, is heated by the liquid, aud thus rapidly 
carries off the chlorine through suitable openings at the top 
of the electrolyser. For conversion into carbonate, the 
caustic as it leaves the electrolyser meets carbon dioxide 
injected iuto the exit tube, and liquid and gas are sprayed 
through a rose into a separate chamber so as to thoroughly 
mix them and bring about combination.—15. N. 

Aluminous Ores and Alum; Treating -. Soc. ltomana 

Solfati. Fr. Fat. 330,280, March 16, 1903. 
Aluminium chloride or nitrate solution, which may contain 
potassium chloride, is treated with calcium carbonate to 
precipitate aluminium hydroxide in a finely divided state, 
leaving calcium and potassium chlorides or nitrate* in solu¬ 
tion. To this solution, freed from the precipitate, aluminium 
sulphate and the double sulphate of aluminium and potassium 
is added, to precipitate calcium sulphate and regenerate the 
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double chloride of aluminium and potassium. These pro¬ 
cesses are repeated, successively or alternately, in order 
to obtain solutions of the double chloride or nitrato of 
aluminium and potassium continually richer in the potas¬ 
sium, so as to obtain crystallisation of the same without 
evaporation. Several modifications of the processes are 
described.— E. S. 

Hydrocyanic Acid and Cyanides; Manufactuie of , 
by Means of Sulphocyanides. J. Tcheroiac. Er. l’at. 
830,308, March 16, 1903. 

Ske Eng. Pat. 17,976, Aug. 15, 1902 ; this Journal, 1903, 
1045.—E. S. 

Barium Oxide and Cyanides; Producing -, by Aid of 

Capsules, w. Eeld. Er. Pat. 330,672, March 28, 
1903. 

The invention relates to the most advantageous form and 
manner of packing, in the furnace of capsules intended to 
contain a mixture of barium carbonate or sulphate with 
coal dust, for the production of barium oxide ; or mixture 
of carbon and an alkali or alkaline-earth sulphate, with 
the object of subsequently transforming the product of 
reduction into a cyanide or thiocyanate, lhe preferred 
form of capsule is a long oval in vertical cross-section, the 
walls being thicker at the ends. The capsules are so packed 
upright in the furnace, from hearth to roof, that the gases 
of combustion may envelope them. Compare Eng. 1 at. 
24,904, Dec. 6, 1901 ; this Journal, 1902, 1553.—E. S. 

Gaseous Mixtures [Air] ; Process and Apparatus for 

Separating -, into their Constituents. R. J. Levy. 

Er. Pat. 330,258, March 14, 1903. 

Tub first separation is effected under pressure to obtain 
liquefied air rich iu oxygen and a gas rich in nitrogen, 'the 
incompletely separated part of the gas is then reliquetied by 
expansion (with or without external work), in order to 
complete the rectification. The production of the gaseous 
current required for the rectification and the vaporisation of 
the oxygen by the liquefaction of a corresponding quantity 
of air are claimed. . 

The apparatus includes the combination of the rectifying 
column under pressure with a vaporiser of oxygen ; and 
a disposition of moans for expansion, with means for 
removing from tho column the products of the rclitpiefuc- 
tiou; and an exchanger in which ulready expauded gas 
cools the gas about to be expanded. Compare Eng. Pat. 
16,615, July 26, 1902; and Er. Pats. 328,770, Jail. 24, and 
328.984, Jan. 31/1903 ; this Journal, 1903, 995 and 996. 

—E. S. 

VIII.—GLASS. POTTERY, ENAMELS. 

Plate Glass; [ Electrical ] Manufacture of -. O. 

I inray, Eondon. Erom St. Louis Plato Glass Co., St. 
Louis. Eng. Pat. 15,854, July 17, 1903. 

See U.S. Pat. 734,125 of 1903 ; this Journal, 1903, 951. 

—T. E. B. 

English Patents. 

Glass Composition for use in Sharpening Knives and other 
Articles; Process for, and the Manufacture of a ——. 
O Blank and E. Ericdberg, both of Lemberg, Galicia. 
Eng. Pat. 16,070, July 21, 1903. 

Sand, lime, sodium carbonate, and charcoal, or coke, are 
mixed together, with or without the addition of lead oxide 
or other colouring agent, and heated to about 1000° 0. 
Gum arabic and linseed oil are then added till the mass 
assumes a thick consistency, after which it is formed into 
slabs and cooled like ordinary glass. When cold, the 
grinding surfaces of the slabs are smoothed, preferably with 
pumice stone.—A. G. L. 

Tiles Bricks, and other Articles of Earthenware ; Manu¬ 
facture of Glazed -, and Apparatus therefor. C. 

Dressier, Marlow. Bug. Pat. 22,840, Oct. 20, 1902. 

The surfaces of the articles to be glazed are coated whilst 
in the biscuit form, with a substance, e.g., a silicate solution, 


which will be absorbed by the article, and will produce an 
even and non-porous surface thereon. A white slip, com¬ 
posed preferably of 5 parts of bluo ball clay, 40 of ground 
white pitcher, 4 of red load, 15 of ground glass, 3 of flint, 

2 of borax, and 1 of sodium carbonate, is next applied, 
after which a coating of glaze or enamel is given, and tho 
article fired. 

The apparatus for applying the soluble silicate and the 
slip to tho articles, consists essentially of an inclined 
support, over which the tiles, &c. are pushed, a distributing 
pipe and brushes arranged above tho support, and a 
receptacle arranged above the inclined support, and in 
advance of the distributing pipe; this receptacle is pro¬ 
vided at the bottom with exit openings, and at the rear 
with n transverse sheet, and side pieces of a material, such 
as leather or india-rubber, so as to form, with the tiles 
against which they press, a lower receptacle for the silicate 
Solution or slip supplied from the upper reeoptaole. A 
travelling band or conveyor on to which the coated tiles 
fall, and from which they are removed when dry, is also 
provided.—A. G. L. 

Fkkncu Patents. 

Ceramic Products variously obtained, by Means of Powders 
more or less Wet; Method of Enamelling and Decorating 

in the Press -. J. P. II. de BlottefRre. Er. Pat. 

330,566, March 24, 1903. 

Into a suitable press are introduced slips of paper coated 
with more or less moist powders consisting of tho 
enamelling composition, the slips of paper being cut so as 
to correspond m shape with tho surfaces it is intended to 
enamel. Tho articles are then introduced, and pressure 
applied, causing the water to he squeezed out and the 
compositions to adhere to the articles.—A. G. L. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

Portland Cement and Blast-Furnace Slag. H. Seger and 
E. Cramer. Chem.-Zeit., 1903, 27, [72], 379. 

The authors have investigated the statement made at the 
Fifth International Congress of Applied Chemistry, that 
it was not possible by chemical means to determine tho 
percentage composition of a mixture of blast-furnace 
slag and Portland cement. Their experiments show that 
these two bodies possess distinct differences in respect 
to capacity for absorbing water, and solubility in water. 
Weighed quantities of six samples of Portland cement and 
three samples of blast-furnace slag were boiled fur three 
hours with water, and the insoluble residue filtered off, 
washed with hot water, dried at 110°—120° C., and the water 
of hydration determined in a portion of the dry residue. 
The mean value obtained for the Portland oements was 
11 -46 per cent., and for the slags 0‘78 per cent. 

For the solubility in water, about 1 to l£ grms. of the 
sample were thoroughly shaken with freshly boiled and 
cooled distilled water, and the undissolved residue filtered 
olf, after three hours, on a filter, washed with cold water 
and dried. The filter and residue were then incinerated, 
tho ash heated to redness, and weighed. Iu the case of 
the cements, the mean values for the residue and the loss 
were 62-85 and 37*15 per cent., while the corresponding 
values for blast-furnace slags were 97'68 and 2'33 per 
cent., showing a marked difference iu solubility in the two 
bodies.—W. 0. H. 

Petroleum and Asphalt; Investigations of Sayhalien -. 

III., page 1080. 

Ekoljsh Patents. 

Stone, Artificial, or similar Substances; Manufacture Oj 

-J. C. Quinn, Liverpool. Eng. Pat. 20,878, Sept. 

! 25, 1902. 

About 800 kilos, of slate dust are mixed to a stiff paste 
with water; 180 kilos, of quicklime are mixed in a pug mill 
| with enough water to form a magma of creamy consistency, 
! and allowed to stand until the lime is completely hydrated; 
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the lime i» then thoroughly mixed ■with the slate dust, after 
which 185 kilos, of metasilicic acid are added, and the whole 
again thoroughly mixed. The metasilicic acid is prepared hy 
pouring a solution of eodinm silicate into excess of hydro¬ 
chloric acid, stirring with a mechanical stiner until the 
precipitate becomes crystalline, and washing the precipitate, 
preferably in a centrifugal filter. Slabs or tiles are formed 
from this mixture by applying a pressure of one or two tons 
per sq. in., and leaving the articles to harden from one to 
six weeks. The hardening process may be expedited by 
steeping the articles in water containing an alkali silicate, 
or exposing them to the action of steam.—A. G. L. 

Bricks and Compositions capable of withstanding very 
High Temperatures , and for Use in Steel and other 

Furnaces; Manufacture of -. J. K. Kirkpatrick, 

Taunton. Eng. Pat. 25,429, Nov. 19, 1902. 

See U.S. Pat. 735,528 of 1903 i this Journal, 190.3, 998. 

—T. F. 15. 

Slabs, Tiles, Sheets and other Forms of a Material similar 
to Marble, Ceramic Ware, and the like; Manufacture of 

-. J.O. Klimsch, A. Beschorner, C. A. Weis, and 

J. V. Huston, all of Vienna. Eng. Pat. 25,850, Nov. 24, 
1902. 

A saturated solution of magnesium chloride is mixed 
with waste products such as bone meal, beet residues, lyes, 
bran, peat, or cellulose, if necessary with the addition of a 
binding material such as flour or resin. This mixture is 
then mingled with powdered burnt magnesite, and, if neces¬ 
sary, a pigment, after which the material is allowed to dry 
and solidify between smooth or patterned slabs or plates. It 
may also, whilst semi-liquid, be applied as a coating to 
brickwork, &c., being kept in position during the drying by 
plates as above. Filaments of wood or metal, or wire¬ 
netting, may also be incorporated with the mass whilst in 
the plastic state.—A. G. 1.. 


silicate solution, and either air-dried directly, or first washed 
with water and then air-dried. An alternative method 
consists in beating up the fibre and magnesium oxide with 
water instead of magnesium chloride solution, and after¬ 
wards immersing the slabs for 15 minutes in magnenium 
chloride solution and air-drying, before acting on them with 
the silicate solution.—A. G. L. 

Portland Cement; Manufacture of -, and Apparatus 

therefor. H. K. G. Jiarnber, Greenhithe. Eng. Pat. 
22,734, Oct. 18, 1902. 

The more speedy evaporation of the water in tbe slurry, as 
well as the absorption of heat from, and cleansing of, the 
gases escaping from a rotary kiln is effected by delivering 
the slurry in an atomised condition into the kiln. The 
slurry is either forced through a tube, preferably water 
jacketed, at the end of which is a spreading nozzle, or else 
the slurry as it comes from the tube, may meet one or more 
jets of air cr may be projected from a nozzle against a 
i Bpreader.—A. G. 1,. 

Blast-Furnace Slag and other similar Materials ; Reduc- 

tion of - [for Cement, Bricks, $'<-.]. V. Francois, 

Houillou, Belgium. Eng. Pat. 26,089, Nov. 26, 1902. 

Liquid slag is run from a blast furnace through a channel on 
to a distributor capable of being inclined at different angles, 
and thence on to apparatus formed by beaters mounted on a 
- rapidly revolving horizontal shaft. The beaters strike the 
, liquid slag violently against jets of water coming in the 
opposite direction under pressure, from holes formed in the 
sides and back of a basin located below tbe beaters, out of 
which the particles are washed by a stream of water. Rapid 
cooling of the separated particles of the slag, fitting them 
for application in the making of cement, is thus effected. 
The apparatus is also claimed for the powdering of tin, zinc, 
and other similar materials.— E. S. 

United States Patents. 


Olazed Bricks. H. J. Haddan, London. From A. O. 
Crozier, Wilmington. Eng. Pat. 6848, March 24, 1903. 

See U.S. Pat. 723,279 of 1903 ; this Journal, 1903, 497. 

—T. F. 1!. 

Bricks; Manufacture of -. M. Perkiewiez, Lmhvigs- 

berg, Germany. Eng. Pat. 12,095, May 27, 1903. 

The bricks are protected from discoloration during tbe 
drying and burning by a coating of a paste consisting of 
180 to 200 k los. of water, 11 of gelatin, and 11 of flour. 
Aluminium sulphate or alum is also added if the clay used 
contains no aluminium sulphate. In preparing the mixture, 
the gelatin and flour are first mixed separately with water. 
The flour paste may either be used hot or else allowed to 
stand for one or two days until it has fermented, and 
employed cold. 

The paste is either applied by hand or hy means of a 
specially constructed distributing chamber, into which it is 
fed from a perforated inverted Y-tnbe. The chamber is 
placed above tbe column of brick as the latter emerges from 
the press, and distributes tbe paste over it from a leather 
atrip.—A. G. L. 


Stones; Process of Making Artificial -. E. Jiirschina, 

Stockholm. U.S. Pat. 738,200, Sept. 8, 1903. 

See Eng. Pat. 25,222 of 1902; this Journal, 1903, 299. 

—T. F. 15. 

Cement; Manufacture of -. W. A. O. Wutb, Pitts¬ 

burg, Assignor to International Cement Co., New Jersey. 
U.S. Pat. 738,388, Sept. 8, 1903. 

Limestone is treated with a solution of sodium nitrate or 
other salt which will evolve oxygen at a high tempurature, 
and, after grinding, is mixed with powdered blast-furnace 
slag, and burnt. —A. G. L. 

Cement; Manufacture of -. W. A. O. Wuth, Pitts¬ 

burg, Pa., Assignor to International Cement (!o., New 
Jersey. U.S. Pat. 738,389, Sept. 8, 1903. 

A i.imk-bkakino agent, such as limestone, blast-furnace 
slag, and a salt, such as sodium nitrate, which will evolve 
oxygen at a high temperature, are mixed together and 
burnt. Any two of the bodies may he mixed together 
separately before the third is added, and the materials may 
be dry or not.—A. G. L. 


Asbestos Millboards, Slates, Plates, or Tiles; Manufac¬ 
ture of ———. T. H. lbbotson, East Greenwich, and 
R. Meldrum, Blackheath. Eng. Pat. 20,841, Sept. 24, 
1908. 

Asbestos fibre, from j, In. to 2 in. long (100 lb.), is 
thoroughly mixed in a beating machine with magnesium 
chloride solution, of sp. gr. 1'25—1 -5 (250 to 500 gails.). 
Finely-divided magnesium oxide (50—150 lb.), which should 
weigh at least 25 lb. to the bushel, is then added, and the 
mixing continued. The pulp oblaiued is filtered, and the 
comparatively dry residue left on the filter-bed is subjected 
to a pressure of 200 to SOOjb. per sq. in., in a hydraulic 
press, and allowed to dry in the air. The hard slabs 
obtained, are next washed with water to remove soluble 
salts, immersed in a 20 per cent, sodium or potassium 


Cement Kiln. 8. R. Malone, Assignor to J. E. Ledbetter, 
both of Quanah, Tex. U.S. Pat. 739,196, Sept. 15, 1903. 

Twin ovens are arranged side by side in a horizontal plane, 
one of them, which may be longer than the other, having a 
feed hopper at one end. At the other ond there is a tubular 
fonnectiou, in which a thermometer may be placed, com¬ 
municating with one end of the second oven, the other end 
of which is provided with an exit spout. Means may also 
be provided whereby tbe material in transit between the 
two ovens may be tested; and the first oven may have a 
steam-exit spout at its communicating end. The furnace 
for heating the ovens is constructed with an inner longitu¬ 
dinal wall and two inner transverse walls, a centrally- 
located smoke-stack, and openings in the walls providing 
combustion passages to the stack.—A. G. L. 
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French Patents. 

Marble and all kinds of Onyx; Process for the Manufac¬ 
ture of Imitation —. H. Vasseur. Fr. Pat. 328,002, 
Jane 23, 1902. 

The objects to be mode, are fashioned in alabaster and 
heated to 100° to 130’ C, superheated steam being used or 
not, accordiog to the action to be produced. This heating 
renders some portions of the alabaster more porous than 
others, the porous parts taking up more colouring matter 
than the others in the next operation, which consists in 
placing the object in a hot or cold bath containing a colour¬ 
ing matter. In the case of onyx, the objects are next 
treated with ice-cold water containing alumina and a small 
quantity of ammonia. The hardening is then effected by 
gently heating the pieces and plunging them into a solution 
containing potassium aluminate, ferrous sulphate, and 
carbon dioxide, after which they are polished as usual. 

—A. G. L. 

Wood; Process of Impregnating — — [with Sugar], 
W. Powell. Fr. Pat. 330,071, March 28, 1903. 

Skk Eng. Pat. 11,235 of 1902; this Journal, 1903, 697. 

-T. F. B. 

Cement Mortar; Process for Preserving the Binding 

Properties of Prepared -. Y. H. Magens. Fr. Pat. 

330,393, March 18, 1903. 

The process consists in cooling the prepared mortar to 
about o" G., keeping it at this temperature during the 
transport or warehousing, and allowing it to regain the 
normal temperature just before use.—A. G. L. 


X.-METALLURGY. 

Cast Iron, Cast Steel, and Forgings free from Pores and 

Cavities; Preparation of -, by means of Thermite. 

W, Mathesius. Stahl und Eisen, 1903, 23, 925 ; Cheni.- 
Zeit., 1903, 27, L^d]. Rep- 233. (See also this Journal, 
1903, 870.) 

Fob cast iron, thermite containing a little titanium oxide 
is made use of, and the metal obtained is fine-grained, free 
from boles, and capable of taking a high polish. Since 
titanium has the property of combining with nitrogen at 
the temperature of molten cast iron, it becomes possible to 
use metal treated in this way for the manufacture of plates 
absolutely free from bubbles, since the titanium unites with 
the nitrogen of the air bubbles, l'he proportion of thermite 
employed is -j to per cent, of the weight of iron. Similar 
results are obtained when thermite is employed in the 
manufacture of cast steel and forgings.—T. H. P. 

Phosphor-Iron and Phosphor-Manganese ; Application 

of - Stahl u. Eisen, 1903, 23, 909 ; Cheiu.-Zeit., 

1903, 27, [71], Rep. 219. 

Basio low-carbon Siemens-Martin steel is frequently un¬ 
suitable for making tin-plate, because of its softness and 
ease of welding. The Sharon steel-works add to the ladle, 
after addition of ferromanganese, a regulated quantity of 
phosphor-iron (phosphorus, 17 to 26 per cent.). The 
phosphor-iron dissolves readily and completely, and the 
phosphorus-content of the steel can be very nicely regu¬ 
lated. But instead of employing phosphor-iron and ferro¬ 
manganese, to economise the heat of the metal-bath, the 
attempt was made to employ ferromanganese directly. Ac¬ 
cordingly, direct additions of phosphor-manganese (65 per 
cent, of Mn ; 25 of P; 7 of Fe; 2 of C, and 1 per cent, of Si) 
were successfully tried. It was produced in the blast-furnace 
from manganese ores and apatite with duxes, and its use 
effected considerable economy as compared with the former 
method. The result of the addition was a reduction of the 
waste plates from 28 to 5 per cent. The material, rich 
in phosphorus, can be rolled at a low temperature, and the 
plates have a hard and bright surface, are more easily 
“pickled” for tinning,and require 8 to 10 per cent, less 
tin for the plating than the ordinary steel plates referred to 
above.— J. T. D. 


| Puddling Furnaces ; Some New ——. G. Kroups. Oesterr. 
Zeits. Berg- uud HQttenw., 1903, 51, 411 ; Chem.-Zait., 
1903, 27, [73], Rep. 233. 

The idea of making the production of welded iron again 
capable of competing with the other methods of manufac¬ 
ture has not yet been given up, and the present paper 
contains a description of two improved American puddling 
furnaces. The principle of one of these, constructed by 
W. Kent, is to give to the furnace a shape whioh allows of 
the preliminary heating of the pig-iron and at the same 
time prevents access of cold air to the charge. The hearth 
is of the usual form, and the preliminary heating takes 
phef iu an inclined, two-limbed, angular channel in whioh 
the pig-iron meets the hot waste gases. In the other con¬ 
struction, that of J. I 1 , lloii, the reat furnace is surrounded 
by iron plate and has a water-cooled bottom ; whilst in tho 
middle of the hearth on both sides are pivot-ohsmbers 
which servo as heating chambers, and about these orc'dla- 
tory motion takes place. Fuddle slag from another puddling 
furnace is first introduced, 1,350—1,800 kilos, of liquid pig- 
irou then run in, and later the oxidising material (scale, 
roller slag, or iron ore) is added. The furnace makes 2—8 
1 oscillations, and for a charge of 1,600 kilos, the operation 
lasts 30—56 minutes. The balls are emptied from tho 
furnace direct into a movable ball-squeezing machine. Tho 
yield should be equal to the amount of pig-iron taken. 

! —T. H. P. 

Blast Furnaces; Explosions caused by the Hanging of 

the Charge in -. O. Siinmersbnch and A. Nath. 

Stahl umi Eisen, 1903,23, 922; Ghcm.-Zeit., 1903, 27, 
[73], Rep. 238. 

Simmbksbacu criticises the suggestion made by Schilling 
that these explosions are due to the evolution of gas by the 
reaction : CO a + C =- 2CO, taking place between the carbon 
dioxide present and the finely-divided carbon introduced 
into the upper part of tho furnace. He instances the 
working of an anthracite blast furnace, iu which the whole 
of the interior, from the mouth to the hearth, is charged 
with fine anthracite powder, despite which there is no 
danger of explosion, but only of choking. 

Like Simmersbach, Nath also considers the principal 
cause of these more and more frequently recurring explo¬ 
sions to be the increasing employment of fine ores. But 
he considers that the gas rushing upward becomes com¬ 
pressed in the interior of the furnace, and that thereby air 
is sucked in and so an explosive mixture formed, this being 
ignited either by the hot furnace-walls or by particles of 
the charge. He therefore recommends, as a means of 
prevention of such explosions, the employment of a vessel 
like a gasometer on the gas mains so that the pressure may 
j be equalised.—T. U. P. 

Blast-Furnace Slag; Vaporisation of -. B. Osann. 

Stahl und Eisen, 1903, 23, 870 ; Chem.-Zeit., 1903, 27, 

; [71], Rep. 219. 

The author attributes the occasional poor combustion ot 
I blast-furnace gases to the presence iu them of exceedingly 
fine dust, which does not subside, and which ho considers 
to have condensed from the gaseous state, and to be in fact 
; sublimed slag. Tho dust contains but little lime, more 
silica and magnesia. As evidence of the volatilisation of 
the slag, the author quotes Cramer, according to whom rock 
crystal, kaolin, and Hand give off vapour at about 2000° C. 
Magnesia is the most easily volatilised of the constituents 
of the slag ; then follow the alkalis, ferric oxido, lime, 
silica, alumina. Hilgenstock has confirmed the volatilisa- 
! tion of slag by direct observation; other authors consider 
that carbides, silicon chloride, or silicon sulphide are formed, 
aud are afterwards decomposed by water vapour.—J. T. D. 

Alloys I Influence of the Casting Temperature on the 
Properties of P. Longmuir. Iron and Steel Inst., 
Aug. 1903. 

Specimens (in no case of lets than 50 lb. weight) of gun- 
metal, yellow aud red brass, Muntz metal, cast iron aud 
malleable iron were prepared under normal foundry con¬ 
ditions, aud from theste alloys three sets Of bars ware oast 
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at different temperatures, viz. (1) at a very high tempera¬ 
ture, (2) at a temperature which, in the author’s opinion, 
represented a fair casting heat, and (3) at the lowest 
temperature at which the alloy would flow. In all cases 
the castings poured at the fair casting heat had greater 
tenacity, extensibility, and contraction of area than those 
poured at the higher and lower temperatures. The gun- 
metal and Muntz metal alloys cast at the lower temperature 
were superior, with regard to mechanical properties, to the 
high temperature alloys of the same series. The yellow 
and red brass alloys cast at the low temperature were 
mechanically inferior to the high-temperature ones. The 
influence exerted upon malleable iron by the initial casting 
temperature was not destroyed by severe annealing., The 
influence of the casting temperature was especially marked 
in the gun-metal and red brass alloys. 

With regard to the microstructure of the alloys, it was 
found that high temperatures favour a large though not 
well-developed type of crystallisation, whilst at the low 
temperatures the type of crystallisation is more distinct, 
the crystal junctions being very Bharply defined, and, 
apparently, forming routes along which fracture readily 
travels. In the alloys poured at the fair casting heat, the 
type of crystallisation is still distinct, but is marked by the 
manner in which the crystals are interlocked. 

In discussing the practical application of the results 
obtained, the author points out that the most suitable 
casting temperature is determined by a variety of causes, 
namely, the external and internal form, variations in the 
thickness of the section especially, abrupt changes from 
thin to thick metal, &c. The temperature at which the 
metal enters the mould is influenced by the rate of pouring, 
the form of runner and gate, and the distance travelled by 
the metal before entering the mould. In judging as to 
the best temperature for casting, much assistance may be 
derived from a comparison of the mechanical properties of 
the cold casting with the appearance of the metal as it left 
the ladle, and also from the appearance of the “ runner 
heads.”—A. S. 

Magnesium ; Action of Metallic -, on Aqueous Solu¬ 

tions. C. F. Iioberts and L. Brown. ,1. Amer. Chcm. 

Soc., 1903, 25, [8], 801—809. 

Magnesium was found to have no action on boiled distilled 
water which had been cooled out of contact with air. The 
hydrogen equivalent of magnesium was obtained from 
solutions of the chlorides of sodium, potassium, magnesium, 
calcium, barium, and strontium; also from magnesium 
sulphate. Magnesium chloride solution had the most 
rapid action on the metal, followed by barium, strontium, 
calcium, sodium, and potassium chlorides in the order 
named, the time for complete reaction varying, with about 
0-05 gnn. of magnesium and N/10 solutions of the salt, 
between 24 and 48 hours. Magnesium sulphate solution 
took four weeks, but sodium and potassium sulphates were 
very feeble in action, and were not persevered with. 
Solutions of hydrochloric and sulphuric acids, in which 
the acid corresponded to only a small proportion of the 
magnesium, also gave the full hydrogen equivalent, the 
period of reaction being less than for the sulphates, but 
greater than that required for the chloride solutions. 

—T, F. B. 


Crystalline Solids; Surface Flow in - .under Mechanical 

Disturbance. G. T. Beilby. XXIV., page 1107. 

Thin Films of Metals; Effects of Heat and of Soloents 
on -. G. T. Beilhy. XXIV., page 1108. 

English Patents. 

Iron Sand i Consolidating -, into Lumps for Seduction 

in Furnaces. T. House, London. Eng. Pat. 21,880, 
Oct. 8, 1902. 

InoN sand or powdered iron ore or waste is slightly 
moistened by a very dilute solution of ammonium chloride, 
and after mixing with about 7 per cent, of its weight of 
quicklime, is again moistened with a dilute solution of 
sodium silicate. The mixture is t^en moulded, and the 


| blocks are “ hardened ” in a heating chamber to which 
! steam is admitted. In preparing the mixture, suitable 
] chemicals, earth, fuel, flux, metal or slag may be added, 
i —E. S. 

i Aluminium ; Methods of Producing - . H. F. D. 

Sehwahn, St. Louis. Eng. Pat. 2086, Jan. 28, 1903. 

See IJ.S. Pat. 719,698 of 1903 ; this Journal, 1903, 802. 

— T. F. B. 

Alloys [Aluminium-Copper-Cadmium], W. lttibel, 
Berlin. Eng. Pat. 16,453, July 25, 1903. 

The alloy may consist of 4 parts of copper, 2 • 5 parts ox 
cadmium, and of 93'5 parts of aluminium. Or, without 
giviDg a brittle alloy, the percentages may be, of copper, 
6 ; of cadmium, 3-5; and of aluminium, 90-5. The alloy 
is stated to he adapted for casting. Compare U S. Pat. 
697,544, April 15, 1902 ; this Journal, 1902, 710.—E. S. 

Ores ; Treating -. C. W. Stanton, Mobile, U. S.A. 

Eng. Pat. 4806, March 2, 1903. 

The ore is first heated, but below the point of fusion, in a 
retort, a pipe from which conducts the volatile matters to a 
worm immersed in a cooling liquid, the worm having a con¬ 
tinuation into the lower part of a second receptacle on a 
lower level, into which it opens underneath water, thus 
forming a water-seal. The ore is afterwards transferred 
to a closed smelting furnace having a similar water-seal, 
in which furnace provision is made for withdrawing the 
molten metal and dross.—E. S. 

Tin ; Extraction of -, from the Dross, Slag, and Waste 

thereof. II. Brandenburg and A. Weyland,' Ivempen-on- 
the-Hhine, Germany. Eng. Pat. 16,377, July 24, 1903. 
The powdered dross is mixed with water, and treated with 
a mixture of 1 part of hydrochloric acid with 2 parts, by 
volume, of sulphuric acid, no extraneous heating being 
reeded ; and the tin dissolved is separated from the filtered 
solution by known means. Sodium chloride may replace 
hydrochloric acid in the process; or the sulphuric acid may 
be replaced by sodium bisulphate, in which ease, the mixture 
will need to be heated. Compare ling. Pat. 21,424, Oct. 25, 
1901 ; this Journal, 1902, 976.—E. S. 

Metallurgical Furnaces. M. P. Bosse, San Francisco, 
California. Eng. Pat. 14,564, June 30, 1903. 

See U.S. Pats. 732,263 to 732,269, inclusive, of June 80, 

| 1903 ; this Journal, 1903, 914.—E. S. 

Blast-Furnace Stag and other similar Materials; Seduc¬ 
tion of -. V. Francois. Eng. Pat. 26,089, 1902. 

IX., page 1088. 

United States Patents. 

Ores i Apparatus for Seducing and Concentrating -. 

O. B. Dawson, Caldwell, N.J. U.S. Pat. 733,006, 
Sept. 1, 1903. 

The ore is continuously delivered from a hopper having an 
inclined prolongation into the mouth of the upper end of a 
slightly inclined rotating reducing chamber, traversing a 
combustion chamber throughout its length, and passing at its 
lower end through the wall of a concentrating chamber 
immediately below the smoke stack. A perforated pipe 
passes axially through the reducing chamber (with which 
it rotates) nearly to the end, connected externally to a source 
of a reducing gas, such as hydrogen. Gases of combustion 
enter the reducing chamber at its upper end, and, mingled 
with the reducing gas passing through the perforations in 
the enclosed pipe, issue into the smoke stack at its lower 
end. As the ore falls from the outlet of the reduoing 
chamber into the concentrating chamber, it is exposed to 
such a temperature as to fuse the matrix with concentration 
of the metallio globules, provision for withdrawing which is 
made.—E. $. 

Minerals i Process of Seducing——. O. B. Dawson, 
Caldwell, N.J. U.S. Pat. 738,007, Sept. 1, 1903. 

The ores, without addition of any flux, are subjected 
with exclusion of air, to a continuously applied external heat 






Oct. 15,1908.] 


JOURNAL AND PATENT LITERATURE.—Ol. XI. 


1001 


“ to about the degree of the beginning of incandescence ” in 
the presence of excess of hydrogen, the ores then_ passing 
into a “ practically air-tight chamber ’’ for subjection to a , 
still higher degree of heat, in order to concentrate the metal ! 
in the gangue to globules, shot-like masses or nuggets. 1 
See the preceding abstract.—E. S. 

Precious Metals ; Extraction of -, from their Ores. 

J. B. de Alzugaray, Assignor to the Baxeres Gold 
Extraction Co., London. U.S. L’at. 738,758, Sept. 15, 
1903. 

See Eng. Pat. 17,709 of 1902 ; this Journal, 1903, 1051. 

—T. F. B. 

French Patents. 

Malleable Iron and Steel ; Manufacture of -, and 

Apparatus tnerefor. F. K. Young. Fr. Pat. 331,007, 
April 7, 1903. 


XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 

Telravale.nl Lead Compounds. 1C. Elbs and 11. Kitbliug. 
Zeits. Elektrochem., 1903 , 9, [38], 77(1—782. 

The authors give the results of a series of attempts to 
electrolvticallv prepare compounds of tetravalent lead r 
using hydrochloric, liydriodic, chromic, phosphoric, and 
hydrofluosilieic acids as electrolytes. Among the various- 
compounds prepared are the following ;—Lead dichloride 
| and tetrachloride j ammonium plumbic chloride, pyridine 
plumbic chloride, and quinoline plumbic chloride; lead 
bibromide and quinoline-plumbic bromide ; a pyridine 
iodoplumhic compound, (C 5 H s NH)jPbI 6 , and also— 


See U.S. Pat. 724,770 of 1903; this Journal, 1903, 557. 

—T. F. B. j 

Steel Plate > Welding -, with Plates of Aluminium or 

other Metals. M. Dilnkelsbuhler and 11. Wachwitz. j 
Fr. Pat. 330,185, March 12, 1903. 

See Eng. Pat. 20,657, Oct. 15, 1901; this Journal, 1902, 
176.—E. 8. 

Iron Sponge ; Process and Apparatus for the Transforma¬ 
tion into -, of a Mixture of Iron Ore with Powdered 

Carbon. G. Grbndal. Fr. Pat. 330,763, March 31, 
1903. 

A mixture of the powdered iron ore with carbon is fed 
into the mouth of a relatively tall vertical furnace, so that 
it descends automatically by gravity through the interstices 
between series of horizontal pipes traversing the furnace 
from top to bottom. The pipes, communicating with the 
canals or chambers in the walls, and where needful, through 
perforations with intervening spaces, are adapted to convey 
a mixture of combustible gas with air to the heating zone of ' 
the furnace, and also to deliver to the lower part of the \ 
furnace, either the said gas, or air separately, which gas or 
air serves to cool the descending charge of iron sponge | 
formed in the hotter zoue, and is itself heated for combustion, ' 
or to support combustion, higher up. The necessary 
adaptations to cither method are shown and described, as 
well as many details. Compare Eng. Pat. 18,429, Sept. 14, 
1901 ■, this Journal, 1902, 1081.—E. S. 

Solder. If. Kippers. Fr. Pat. 330,377, March 18, 1903. 

The alloy is composed of lead, tin, antimony and zinc, the 
lead usually predominating, The zinc may vary from O'OI 
to 0-2 per cent., the antimony from 0■ 1 to 14 percent., and 
the tin may reach to 00 per cent. The proportion of tin 
may be greater or less than that of the antimony.—E. S. 

Lead Sulphide Ores ; Treatment of -, Preparatory to 

Subsequent Procedure. F. C. Frolich. Fr. Put. 330,442, 
March 20, 1903. 


2C t U.,NHI.Pblj. 

Also the following quinoline compounds : (C Q tl,NII),,Phf. 
and CjH^NIlI,. PbI,.I,. ’ 7 

A process for lead refining already exists in America, 
based on the ready solubility of a load anode in hydro- 
fluosilicic acid, and the quantitative deposition of lead on 
the cathode, and the author’s experiments indicate that 
such a process should give good results.—J. T. D. 

Alkali and Pleaching Powder; the Acker Process for 

-, by the Electrolysis of fused Common Sait. VII., 

page 1085. 

Knoijkh Patents. 

Purifying, Sterilising, or Ageing Liquids ; Apparatus for 

[Electrically] -. It. C. Turner. Eng. Pat. 12,191, 

May 28, 1903. I., pago 1077. 

Accumulators; Impts. in Electric ——. L. Garcin, 

Asniilres, France. Eng. Pat. 23,426, Oct. 27, 1902. 

The positive plates are connected to a bar and terminal 
in the upper part of the vessel, and the negative plates to a 
birr in the lower |»irt, so that the currents enter at the top 
of ono frame and emerge from the bottom of a frame of 
opposite nomenclature. A plate, placed at each end or in 
any convenient position, and with solid strips of metal for 
increasing the conductivity, returns tho current to a terminal 
in the upper part of the accumulator. The plates are cast 
in a grid-like form, and each is made in two pieces placed 
face to face and suitably connected, the bars being deeply 
bevelled internally so us to grip the blocks or lozenges of 
active material. These are further retained in position by 
a grating of small intermediate bars, also with bevelled 
edges, which press against the active material, and the 
current is thus distributed over the whole surface of the 
blocks.—11. N. 

United States Patents. 


The finely-powdered galena is mixed with suitable fluxes, 
and is made up with water or other liquid into briquettes, 
which are heated in an apparatus in which compressed air 
is drawn or forced through the charge, to desulphurise the 
ore and agglomerate it for subsequent fusion. The heat 
required for the roasting is mainly produced by combustion 
of the sulphur in the ore. See also U.S. Pat. 692,008, 
Jan. 28, 1902 ; this Journal, 1908, 351.—E. S. 

Tungsten and Lead Alloy ; Manufacture of Metal Objects 
from a _. E. Polte. Fr. Pat. 880,944, April 6, 1903. 

See Eng. Pat. 7855 of 1903 j this Journal, 1908, 801. 

8 —T. F. B. 


Aluminium and its Alloys » Product for Soldering -. 

R. Fortun and E. Semprun. Fr. Pat. 830,609, March 26, 
1903. 


See Eng. Pat. 7016 of 1908? this Journal, 1908, 801. 

—T. F. B. 


Active Material and Electrodes for Storage Batteries, 

and Products thereof ; Process of Producing -. 

O.P. Fritchle, Denver, Col. U.S. Pat. 738,813, Sept. 8, 
1903. 

Active material for lead storage batteries is prepared by 
subjecting or showering finely-divided lead, granulated 
lead, or molten lead sprayed by a blast, to or into a solution 
containing chlorine, compounds yielding chlorine, or hydro¬ 
chloric acid (diluto or strong), and, after heatiDg, com¬ 
pressing the treated lead into a coherent porous mass, or 
the lead may be showered directly into a hot dilute solution 
of hydrochloric acid. Electrodes may he prepared by 
applying granulated lead to a support, afterwards cleansing 
and compressing as above, or the granulated lead may be 
showered through a hot cleansing solution on to a support 
and then compressed. The process, the material produced 
by the process, and electrodes made from the material are 
claimed.—B. N. 


o 
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Active Material and Electrodet for Storage Batteriee ; 

Process of Producing ——, and Products thereof. 

O. P. Fritchle, Denver, Col. U.S. Pat. 788,427, Sept. 8, 

1903. 

Similar claims are made to those in U.S Pat. 788,813 
(see above), but in this patent the claims are widened so 
as to include any cleansing solution.—B. N. 

Active Material and Electrodes for Storage Batteries ; 

Apparatus for Producing -. O. I’. Fritchle, Denver, 

Col. U.S. Pat. 738,814, Sept. 8, 1903. 

This refers to the apparatus used for producing the active 
material and electrodes for lead storage batteries referred 
to in U.S. Pats. 738,813, 738,427 (see above). The appa¬ 
ratus consists of a vessel containing the cleansing solution, 
and an arrangement is provided for heating the vessel and 
its contents. A device it described for bolding the finely- 
divided material and for showering it into the liquid, the 
device consisting of a plate with a number of apertures 
and a slide in contact with one surface of the plate, 
to as to allow the material to be gradually showered 
into the liquid by the withdrawal of the slide. A receiver 
is immersed in the liquid in the outer vessel, but supported 
above the bottom of the latter, so as to receive the shower 
of material. This receiver has a perforated bottom and a 
horizontal slot extending through its side and near to its 
base, with a closing device for the slot. It thus forms an 
arrangement for holding an electrode-support on to which 
the active material is showered, and provides a means for 
compressing the material while it is in the liquid. The 
various parts of the apparatus are constructed of material 
resisting the action of hydrochloric acid.—B. N. 

Battery ; Reversible Galvanic ■ K. W. Juogncr, 
Sweden. U.S. Pat. 738,110, Sept. 1, 1903. 

A reversible galvanic cell containing an alkaline or 
other suitable electrolyte, and electrodes consisting of active 
masses of metallic oxides or hydroxides of different metals, 
which arc insoluble in the electrolyte under all conditions of 
working. Thus, one electrode may be an oxide or hydroxide 
of iron, and the other an oxide or hydroxide of another 
metal, such as manganese. During the charging, the 
material of one electrode takes up oxygen or the hydroxyl 
group, the second electrode being simultaneously reduced 
by the withdrawal of a corresponding amount of oxygen 
or hydroxyl, and on discharging, these reactions are reversed. 

Cell i Galvanic - L. Fiedler, London, Assignor to 

G. Pearson, Ilford. U.S. Pat. 738,718, Sept. 8, 1903. 

The positive electrode has au active surface of lead per¬ 
oxide in a rectangular tube-like form, the latter electrode 
being in connection with a scries of plates having active 
surface* of cyanide of zinc and mercury within the positive 
electrode. These are immersed in an electrolyte containing 
sodium silicate, sulphuric acid, and mercuric sulphate. The 
outer vessel is of insulating material, and has internally a 
layer of insulating material for supporting and insulating 
the electrodes from one another at their lower ends. The 
upper part of the vessel is closed by two layers of insulat¬ 
ing material, separated so as to form an intervening gas 
space filled with granular material. Vent pipes connect 
the inside of the cell with the gas space, and the latter with 
the obtside atmosphere.—B. N. 

Cell I Galvanic -L. Fiedler, London, Assignor to 

G. Pearson, Ilford. U.S. Pat. 738,719, Sept. 8, 1903. 

This patent refers to the construction of the negative-pole 
electrodes used in the cell described in U.S. Pat. 738,719 
(see above). The process of construction and the electrodo 
are claimed. The electrode is prepared by electro-deposit¬ 
ing a “ oyanld zinc ’’ amalgam on a suitable support, as 
for instance on zinc. This is done by making the electrode 
the cathode in an electrolyse cell containing the following 
electrolyte:—zinc sulphate, 1,000 grms t mercuric sulphate, 
80 grms., potassium cyanide, 10 grms., made up with water 
to a density of 80° B.—B. N. 


Electrolytic Process. A. Brichaux, Brussels, Assignor to 
the Solvay Process Co., Syracuse, N.Y. U.S. Pat. 
738,094, Sept. 1, 1903. 

Tax solution of the chloride or other salt which is to be 
submitted to electrolysis is maintlined in two layers by 
the introduction of a quantity of sail into the lower layer, 
thus giving it a greater density. The lower layer is in 
electrical contact with the cathode, and the upper layer is 
in electrical contact with the lower and with the anode. 

—B. N. 

Fbksoh Patxkts. 

Battery of High Voltage, Easily Regenerated, and not 

Working with Open Circuit ; A Constant -. 

E. Commelin and R. Viau. Fr. Pat. 330,376, March 18, 
1903. 

A liqoid tioht ebonite or celluloid box contains a 10 per 
cent, solution of sulphurio acid, and in this is immersed 
a posi'ive electrode of lead peroxide. The latter may 
consist of one or more plates connected by a strip of the 
same material, and attached to a suitable connection outside 
the battery. Cadmium, granulated or iu small pieces, acts 
as the negative pole, and is introduced only at the time of 
sale or beginning of working, through an opening iu the 
lid into suitably-suspended perforated lead baskets. A 
modification is described which increases the capacity of the 
battery, and in this the outer box is made of lead-antimony 
alloy with two parallel perforated lead strips fitting into 
suitable grooves so as to divide the box into an inner com¬ 
partment, which receives two positive plates of lead peroxide, 
and two outer compartments for carrying the cadmium. 
The battery is charged from a dynamo so as to peroxidise 
the positive plates and then sealed.—B. N. 

Poles, Electrodes or Electrolytic Apparatus; Impts. in 
-. G. J. Atkins. Fr. Pat. 330,819, April 2, 1903. 

Tins invention applies more particularly to electrolytic 
cells having a cylindrical cathode of lead, platinum, or 
other suitable material, and an anode of carbon. The 
outer wood vessel forms a semicircular trough, on the 
bottom of which rests a sheet of lead, the edges of the 
latter being connected to the sources of electric supply. A 
bed of finely-powdered carbon, mixed with non-oxidisable 
minoral oil or other suitable semi-liquid substance, supports 
the carbon anode and separates it from the metallic sheet, 
the parts of the latter not in contact with the mixture being 
varnished. The auode consists of blocks of moulded 
carbon or gas carbon disposed concentrically with the 
metallic sheet. The blocks are saturated with an oxidis- 
able oil, such as linseed oil, or other suitable liquid or 
semi-liquid substance, or the oil may be previously mixed 
with powdered carbon—for instauce, lampblack. The 
anode is thus impermeable to the electrolyte; its disin¬ 
tegration is prevented and its conductivity at the same time 
is increased. The intervening layer of carbon and oil 
prevents access of the electrolyte to the metallic sheet, but 
allows of an easy passage of electricity.— B. N. 

Spongy Lead [/or Electric Accumulators'] j Manufacture 

of -. J. H. Mercadier. Fr. Pat. 331,006, April 7, 

1903. 

To molten lead, beginning to become pasty by cooling, a 
powdered metallic oxide, such as litharge, zinc oxide, or the 
like, is dusted in with constant agitation. A highly porons 
mass of lead is thus obtained, which may be moulded to 
any required form, and is adapted for use in electrical 
accumulators, and for other applications.—E. S. 

Fireproof Composition [for Electric Cables], called 
“ Goudron de Syracuse." G. Mahieux. Fr. Pat. 830,608, 
March 26, 1903. III., page 1081. 

Caustic Soda, or Potash, Chlorine, and Hydrochloric Avid ; 

Manufacture of - , by Electrolysis. J. Heibling. Fr. 

Pat. 380,807, April 4, 1908. VII., page 1086. 
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Caustic Soda and Potash, Carbonates of Sodium and 

Potassium, #c .; Production of -, by means of a 

Special Electrolyser and of Compressed Air. Soc. 
Savon Frhres et Cie. Fr. Pat. 330,924, April 7, 1903. 
VII., page 1086. 

Copper Sulphate and Caustic Alkali; Manufacture of -, 

by the Electrolysis of Alkali Chlorides. H. M. Granier. 
Fr. Pat. 830,963, April 6, 1903. VII., page 1086. 


(B.)—ELECTRO-METALLURGY. 

Aluminium Alloys j Electrical Conductivity of Certain 
——, as affected by Exposure to London Atmosphere. 
E. Wilson. Brit Assoo., 1903. Electrician, 1903, [1822], 
898. 

The effects of another year’s exposure on the light alu¬ 
minium alloys of which an account has been previously given 
(this Journal, 1902, 1283) are shown iu the following table:— 








Specific 

Percentage Variation of Electrical 


No. of 



Analysis. 


Resistance 

Resistance at 15° 0. 

Wreaking 
Load in Lb. 






in 10-° Ohm. 










at 16' U. 

Dunns: 
1901-2, taken 
on Value in 

During 
1902-3. taken 
on Value in 

During 
1901-3, taken 
on Vnlue in 

per Sq. In. 
of Cross- 
Section. 

Specimen. 

Si. 

Fe. 

Cu. 

Ni. 

Mn. 

Zn. 

before 

Exposuro 

ill 1901. 





; 


1901. 

1902. 

1901. 


16 

0-31 

0*37 

0*11 




2*92 

1*04 

0*65 

1*00 

26,600 

4 

0*38 

0*25 

0*10 

.. 

. . 


2*88 

1 *8tl 

1*10 

2*98 

26.700 

13 

0*38 

0*25 

1*68 




3*34 

3*49 

1*79 

6*33 

39,000 

14 

0-40 

0*31 

1*86 


.. 


•V25 

5*24 

1*52 

6*84 

40.000 

16 

0’40 

0*40 

2*01 


•• 


3*34 

7-20 

2*77 

10*16 

43,500 

1 

0*38 

0*22 

0*17 


0*62 

2*86 

3*64 

1 *06 

4*02 

28.100 

2 

0-43 

0*28 

0*30 

.. ! 

1*20 

2*91 

2*67 

3*09 

6*84 

30,600 

5 

0*43 

0*39 

0*09 


2*04 

3*07 

2 * 33 

I'll 

3*60 

2«>JU0 

7 

0-37 

0*25 

0*06 

0*76 



3*05 

1 *22 

0*73 

1 *96 

29,700 

H 

0-35 

0*29 

0*09 

1*19 



3*24 

2*10 

0*11 

2*22 

33,700 

20 

0*87 

no 

0*00 

2*25 

* 

3*18 

1*56 

0*2.3 

1*78 

3,8,000 

24 

0*36 

1*10 

0*09 i .. 



2*97 

0*765 

0*76 

1*63 

31,300 

3 

0-37 

0*28 

0*69 



0*69 

S-ot; 

2*62 

0*82 

3*30 

30,600 

« 

0-39 

0*81 

0*03 



1*20 

3 12 

2*02 

0 12 

2*14 

30,900 

17 

O'. 15 

0*63 

0*10 

0-81 


0*90 

3*03 

0*63 

0*60 

1-13 

31,700 

ia 

0-31 

0*59 

0*19 

1 *09 


0*73 

3*3.3 

1*26 

1*02 

2*24 

3L700 

18 

0*43 

0*40 

0*21 

1*13 


1*94 

3*24 

2*29 

1*07 

3*38 

34,500 

ID 

0-35 

0*29 

0*11 

2*01 


1*77 

3*26 

2*60 

0*81 

8* 43 

36,200 

11 

0*39 

0*56 

0*24 

2*31 


0-38 

3*4S 

1 * 06 

0*426 

2*38 

34,600 

22 

0*37 

0*43 

1*08 

1*29 



3'41 

- 1*42 

3*90 

2* *18 


21 

0*39 

2*67 

0*10 

1*39 



3*24 

- 0*97 

3*28 

2*27 

42.200 

10 

0*32 

0*64 

0*02 


0*05 

. . 

3*09 

0*783 

0*31 

1*09 

29,200 

9 

0*31 

0*35 

0*03 


0*35 


3*30 

1 *94 

- 0*56 

1*39 

30,500 

23 

0*41 

0*56 

0*09 


1*78 


3*49 

2*34 

0 - 0.1 

2*34 

35.800 

Commercial 

aluminium. 

014 

0*31 

•* 



** 

2*76 

Not exposed 

*’70 

28,200 


—A. 8. 


Calcium; Electrolytic Production of -. J. II. Goodwin. 

J. Amer. Chem. Soc., 1903, 25, [8], 873—876. 

Thu furnace employed consists of a vertical wrought iron 
cathode fastened in electrical contact with a copper water- 
jacket, which serves' as a cooler and also as a base for the 
furnace. The anode is separated from this base by an 
asbestos ring, and is made by boring out a 2’.tin. disc 
from a 6-in. Acheson graphite electrode. This also con¬ 
stitutes the walU of the furnace, connection being made by 
means of wrought iron bands clamped round it. 



A layer of powdered lime 4 in. thick is spread on the 
base of the furnace, the water-jacket is filled and the cur¬ 
rent is switched on. Fused calcium chloride is now poured 
into the furnace, contact being assisted by placing a carbon 
rod against the side of the anode. The resistance should 
be adjusted so as to give a current of 108 ampbres, and the 
temperature should be kept at 960° C. The calcium is 


removed from the surface of the melt, from time to time, 
by means of an iron spoon. 8pecimens made in this 
manner from calcite showed 94-80 per cent, of oalcium, 
4-46 per cent, of magnesium and l • 03 per cent, of iron. 

—T. F. B. 

English Patents. 

Metallic Sulphides; Treatment of —, in the Electric 
Furnace. U. C. Contardo, Sbvres, Prance. Eng. Pat 
26,090, Nov. 26, 1902. 

Metallic sulphides sre fitted for smelting by radiant heat 
in an arc electric furnace, by being mixed with oxidisoble 
and scorifiable substances, such, for instance, as manganese 
dioxide or sodium nitrate. Previous roasting of the sulphides 
is thus rendered unnecessary. Compare Ping. Pat. 4576 
March 4, 1901 ; and U.S. Pat. 705,651, July 29, 1902 1 this 
Journal, 1902, 261 and 1083.—E. 8. 

Electrolytic Deposits) Apparatus for the Production of — 
Killer, Charlottenburg. Eng. Pat 12,194, May 28," 

The cathode in this apparatus is made of some substance 
which takes electrolytic deposits with difficulty (e.g., 
aluminium), and is preferably of cylindrical form, surround¬ 
ing the anode, which is of the same metal as that contained 
in the electrolyte, and which is surrounded by a porous, 
non-conducting covering, in order to prevent short circuits 

—T. F. B. 

United States Patents. 

Telluride Ores of Gold and Silver ; Process of Treating _, 

C. E. Baker and A. W. Burwell, Cleveland, Ohio. U.S* 
Pat. 739,138, Sept. 15, 1903. 

The process consists in treating ores of gold and silver 
containing a base metal and tellurium with chlorine, «o as to 

o 2 
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form the chlorides of the base metal, tellurium, and silver. 
The chlorine may ho used dry, and brought into contact 
with the ore previously heated and dried. The chlorides of 
the base metal and tellurium are then separated from the 
other metals or metallic compounds for the purpose of 
recovering the gold and silver, and by electrolysing the 
solution of the chloride of the base metal, the latter and 
free chlorine are also obtained.—11. N. 

Metals i Electrolytic Process of Recovering ——, from their 
Compounds, C. E. Baker and A. W. Burwell, Cleveland, 
Ohio. U.S. Tat. 739,139, Sept. 15, 1903. 

The apparatus is the same as that described in U.S. I’at. 
734,499 (sec this Journal, 1903, 1004). Claims are made 
for (1) the process of extracting metals from their com¬ 
pounds. with continuous recovery of the volatile metal 
forming the cathode j (2) the process of extracting sodium 
by electrolysis of an aqueous solution of its chloride, with 
continuous recovery of the mercury forming the cathode ; 
and (3) the separate distillation of different portions of the 
resulting amalgam, with continuous recovery of the volatile 
metal of the cathode.—15. N. 

Metals Dissolved in Mercury; Apparatus for Oxidising 

-. C. E. Baker and A. W. Burwell, Cleveland, Ohio. 

U.S. Pat. 739,140, Sept. 15,1903. 

The apparatus comprises a vessel through which the 
amalgam is passed, the outlet being lower thau the 
inlet on the opposite side. The oxidising electrolyte is 
circulated in the reverse direction, the inlet being im¬ 
mediately over the surface of the amalgam and the outlet 
on the opposite side at the upper surface of the electrolyte. 
Pieces of roughened cavbon are arranged so as to be in 
contact with the amalgam and the electrolyte, and these 
pieces have secondary roughened surfaces capable of 
coming into direct electrical connection with the amalgam ; 
thus the secondary surface may contain iron capable of 
being wetted by or amalgamated with mercury.—15. N. 

French Patents. 

Aluminium; Electrolytic Manufacture of -. G. (Jin. 

Fr. Pat. 330,481, March 21, 1903. 

See Kng. Pat. 9G4 of 1903; this Journal, 1903, 805. 

—T. F. B. 

Zinc or other Volatile Metals; Electro-Chemical Treat¬ 
ment of the Minerals of -, for the Extraction of the. 

Metals which they contain. A. Salgucs. Fr. Pat, 
330,065, March 28, 1903. 

This invention relates to an electric furnace rendered fight 
by the cooling of its external parts ; the vapours are thus 
condensed and leakages stopped. A metal plate, kept cool 
in any suitable manner, covers the furnace, and the elec¬ 
trodes pass through eyelets in this cold plate with sufficient 
play. Over the eyelets and fitting closely to the electrodes 
are disposed plates of asbestos hoard, which are bound to 
the cold plate by strips of metal. The vapours condense in 
contact with the cold plate, and the solid formed fills op the 
cavity between the plate and the electrode. The openings 
in the plate for charging and emptying, are similarly 
rendered tight by loose tiles placed over the openings. A 
maximum of power is obtained from the furnace, without 
exceeding the limits of density of the current, by making 
these two electrodes movable, and working them in series 
with n fixed electrode at the bottom of the furnace. The 
movable electrodes may be arranged vertically or in an 
oblique position. The furnace is provided above with a 
chamber into which the vapours pass, and the formation of 
crusts and obstructions is prevented by introducing into this 
chamber the cooled inert gas leaving the columns of con¬ 
densation, thus inducing rapid cooling, and causing the 
metal to be deposited in^ powdery form. The inert gas is 
brought hack into the chamber by means of a suitable 
ventilator. At the extremities of the columns of condensa¬ 
tion, floating bags are arranged in a tower, and these serve 
to retain the last traces of metallic dust, and, by remaining 


| constantly filled with inert gas, they prevent the entrance 
j of air into the condensing columns. If, through any cause, 
there is a diminution of pressure inside the furnace or 
condensing columns, these bags collapse in a bellows-like 
manner, and deliver their gaseous contents into the con- 
I denser. The latter may be arranged as vertical or inclined 
j tubes, so as to be emptied by the action of gravity, or endless 
i screws or travelling chains may be used for the same 
| purpose. —B. N. 

I Sodium ; Manufacture of -. The Cassel Gold Extract¬ 

ing Co., Ltd. Fr. Pat. 830,987, April 7, 1903. 

A rouous diaphragm, of alumina or aluminate of soda, 
alone or mixed, or other material not acted upon by the 
electrolyte or products of electrolysis, is used to separate 
the electrolyte surrounding the anode and cathode respec¬ 
tively, and thus separate the products when fused caustic 
soda is electrolysed. The water and oxygen disengaged at 
the anode are thus prevented front attacking the liberated 
| sodium, and the yield is considerably augmented. The 
apparatus is rendered more efficient still by a current of air 
or other suitable gas, which is passed through or above the 
electrolyte in the anode compartment, so as to carry off the 
water, iu the form of vapour, as quickly as it is produced. 

—B. X. 

XII.—FATTY OILS, FATS, WAXES, 

AND SOAP. 

Fats; Hydrolysis of -, by Means of Steapsin. J. 

Lewkowitsch uud J. J. U. Macleod. l'roc. Boy. Soc., 
1903,72,31—34. 

It was stated by Lewkowitsch iu a previous communication 
(this Journal, 1903, 67) that in a series of experiments to 
determine the action of lipase oil cotton-seed oil, tho amount 
of hydrolysis effected did not exceed 3 per cent. Experi¬ 
ments have now been made on similar lines with steapsin 
acting upon cotton-seed oil and lard. The solutions of the 
enzyme were prepared by triturating 200 grms. of fresh 
ox or pig pancreas with twice its volume of water. In the 
two first preparations the extract was preserved by means of 
mercuric chloride or thymol, and incubated at 37° U. As 
this was found to weaken or destroy the steatolytic action, 
probably through the action of the trypsin on the steapsin, 
incubation was omitted in the other two preparations. 
These were also only filtered through muslin, for it was 
found that steapsin was retained by filter-paper. 

In the experiments 100 grms. of cotton-seed oil or lard 
were triturated with measured quantities (10 to HO c.c.) of 
the extract, and tho emulsion kept in stoppered bottles at 
the otdiuary temperature, care being taken to prevent the 
mixture separating into two layers. After a few days the 
effect of hydrolysis was to be seen iu the hardening of the 
mass through the liberation of fatty acids. In each case 
the amount of hydrolysis was measured by determining 
the quantity of lree fatty acids in terms of oleic acid. 

In typical experiments with cottou-seed oil, the hydrolysis 
after four days ranged from 22 -9 to 32-8 per cent, in the 
case of one steapsin preparation and from 31 to 37 per cent, 
iu the case of auother. After another seven days tho 
proportion of free fatty acid in the two highest cases above 
had increased to 46 • 3 and 44• .5 per cent, respectively. The 
greatest amounts of hydrolysis observed were 86 • 7 and 83 - 8 
per cent, after 56 days. In the case of one of the steapsin 
mixtures the amount of hydrolysis increased with the 
amount of steapsin added, but this correspondence was not 
observed with auother steapsin preparation. The addition 
of dilute acid or nlkali to the mixtures did not appear to 
exert any decisive influence on the action of the enzyme. 

Lard was hydrolysed much more slowly than cotton-seed 
oil, only about one-third of the amount of free fatty acids 
being liberated in the same time. In this case the addition 
of caustic soda (l c.o. of N/10 solution) appeared to- 
promote hydrolysis at first, hut subsequently to retard it 
The authors conclude, from the results of their experi¬ 
ments, that steapsin does not effect the reversible reaction 
shown by certain other eniymes.—C. A. M. 
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Olive Oil from Morocco. C. Ahrens and P. Hett. Zeits. 
bffentl. Chem., 1903, 9, 284. Chem.-Zeit., 1903, 27, 
[75], Rep. 241. 

A ll the samples of olive oil from Morocco examined by 
the authors had iodine values varying between 89 • 6 and 
91-8, but in no case could any of the usual adulterants— 
sesam6 oil, arachis oil, &c.—be delected. In order to 
determine whether the high iodine value was characteristic 
of olive oil from Morocco, two different kinds of ripe olives, 
black and green, were procured, and the oil extracted by 
means of a hand-press. Tho oil from the green olives was 
of a greenish-yellow colour, and showed, in two determina¬ 
tions, the iodine values 87 and 87-45. The oil from the 
black olives was of a pure yellow colour, and, in three 
determinations, showed the iodine values 91'54, 91-70, and 
91 * 10. Jtoth oils gtve normal figures for specific gravity 
and saponification value. The oils had fairly high acid 
values—8 '20 and 11-56.—A. S. 

Linseed Oil; Oxidation of -. [Preliminary Report.] 

F. L. Dunlap and F. 1). Shenk. J. Amer. Chem. Soc., 
1903, 25, [8], 826—836. 

Linseed oil was oxidised by aspirating air through its 
solutions both in petroleum spirit aud in benzene. Tho 
sample used was a pure boiled oil containing lead and 
manganese as driers. It gave the following values : — 
Iodine value, 176'6 and 170-9 ; acid value (mgrrns. of 
potassium hydroxide), 4-00; saponification vnlue, 180-6 
and 183-0. 100 grms. of the oil were dissolved in 1 litre of 

petroleum spirit (boiling below 90° C.). 

The oxidation product was completely formed in about 
10 days. Two distinct layers of solid product separated—a 
dark-coloured and a light-coloured one. There were washed 
and examined separately. Each weighed about 60 grms. 
The iodine value of the dark portion (A) was 54-2, and 
of tho lighter portion (11) 26-7 anil 28'5. 

These two portions were extracted with ether. The 
soluble portion from A weighed 20 gnus., and from II 
30 grms. 

The extracts gave tho following numbers:—From A, 
iodine value, 54-2 and 54-9; acid value, 64-5 and 64-7; 
saponification value, 251-7 and 258-0. From 15, iodine 
value, 42-1 und 42-2; acid value, 66'5 and 67-0; saponi¬ 
fication value, 237 - 2 and 239- 1. 

The portion of B insoluble in ether was extracted with 
chloroform, and was soluble to the extent of 28 grms. out 
of 31 grms., the residue being of the consistency of rubber. 
The chloroform extract had an iodine value of 32-2 and 
32 -9, and saponification value, 321-1 and 322-3. The part 
of A insoluble in ether had an iodine value, 32-5 and 34-8. 

The free fatty acids from B had the following con¬ 
stants :— 


From 

Iodine 

! Acid 

Saponiflca- 

\ ulue. 

i Value. 

tion \ alue. 

Ether-soluble portion. 

51‘8—52*9 i 

231*2 

208*9 

Ether-insoluble portion. 

43*4—45*0 

2G5*2 

807 and 309 


In benzene solution oxidation was slower, a mouth being 
required to complete oxidation. Apparently only one solid 
product was obtained ; this had an iodine value of 22-0 and 
22-7. The portion soluble in ether had the iodine value, 
25-4; saponification value, 330-0; acid value, 98-2 and 
101-1. Tne portion insoluble in ether (78 per cent.) had 
iodine value 24-2. 

After filtering off the solid portion, after oxidation, the 
oil had an iodine value of 35, the lowest obtained being 31. 

—T. F. B. 

Fat i New Method for the Determination of ——. 

C. Lehmann. XXIII., page 1106. 


Fat i New Method for the Determination of ——. 
W. VOItz. XXIII., page 1106. 


Knoush Patent. 

Fats and the like; Apparatus for the Recovery of — — 
[from Liquids']. U. Schilling and C. Kroner, Frank- 
fort-on-Muine. Eng. Pat. 14,461, June 29, 1903. 

A cvi.iNtmiCAi, vessel, open at the bottom, is provided with 
a concentric and smaller cylinder, fitted with a conical 
cover, on which the water containing tho, fat falls, passing 
then through a sieve (which fills the space between the two 
cylinders), and then on to an inclined projection, on tho 
outer vessel, which collects the fat. (See also Eng. Pat. 
1 1,603 of 1891, and Addition to Fr. Pat. 312,786 ; this 
Journal, 1902, 917, and 1903, 428, respectively.)—T. F. B. 

Fbknoh Patents. 

Fish Oils; Production of Inodorous Tallow Sulistilute 

from -. G. L. Sandberg. Fr. Pat. 329,256, Feb. 10, 

1903. 

This patent supplements Fr. Pat. 317,540 of 1902 (this 
Journal, 1902, 1403). By treating the fatty acids from the 
nils with not less than 25 per cent, of sulphuric acid of 
66 ' Be. at 12' to 20 0., and keeping the temperature of the 
mixture at 25'— 40 ’ ( ., solid derivatives are obtained which, 
when washed and decomposed with steam, melt at 20° — 
24° C. By raising the temperature during the reaction to 
60° — 70" C., the product has a higher melting point, but 
contains more anhydrides, which may be converted into 
fatty acids by treatment with steam in an autoclave. Claim 
is also made for the conversion of unsaturated fatly acids 
into solid odourless products by treatment with sulphuric 
and nitrous acids at a low temperature (30 —35’ C.). 

--C. A. M. 

Oils; Manufacture of Modified [Bacteriallff Oxidised ] 

-, aud their Preparation for Industrial A pplications. 

K. Meuse!. Fr. Pat. 330,389, March 18, 1903. 

See Kng. Pat. 7410 of 1903; this Journal, 1903, 874. 

—’I'. F. B. 

Fat Extraction; Apparatus for -. M. Jacques and 

P. Bernard, France. Fr. Pat. 330,434, March 20,1903. 
une or more extraction vessels are suitably connected by 
pipes and eocka with one or more stills, condensers, und 
reservoirs for tho recovered solvent. The fatty material 
having been placed in one of tho extractors, through a 
manhole, is covered with the solvent, which is forced into 
the vessel from the reservoir. After digestion, the liquid 
is drawn otf through a strainer at the bottom of the 
extractor into the still, where it is heated by a steam coil, 
the solvent being distilled through the condenser into the 
reservoir, aud the recovered oil is then drawn off from the 
still.—L. A. 

Non-fatty Residuum of Olives ; New Process fur the 

Utilisation of the -. VV. Guerrero de Smirnoff. Fr. 

Pat. 330,579, Match 25, 1903. 

The residues from olives, left after tho whole of the oil has 
been extracted by pressure and by solvents, aro thoroughly 
dried and riddled, by which means are obtained 75 to 80 
per cent, of broken shell from the kernels and 25 to 30 per 
cent, of dried pulp. The shell is carbonised in retorts, 
yielding a porous charcoal and the usual products of the 
distillation of wood. The dried pulp, rich in nitrogen, 
potash, and phosphoric acid, is either utilised as manure, or 
is mixed with the tar from the distillation of the shells and 
formed into briquettes for fuel.— L. A. 

Soap Leys containing Glycerin; Apparatus for the Con¬ 
centration of Waste -. M. M. Sause. Fr. Pat. 

330,140, March 11, 1903. 

The apparatus comprises two concentric cylindrical vessels, 
tho outer of which is fixed horizontally on pillars and 
contains the liquid to bo evaporated. The inner vessel, 
which is heated internally by steam, evaporates the liquid, 
and, being kept in rotation and completely immersed, doea 
not become encrusted by the salt which crystallises out. 
This salt falls into hoppers in tho lower side of the outer 
vessel, and is withdrawn at intervals. The steam formed 
by evaporation is aspirated from the top of the vessel, and 
may be passed into the inner cylinder of another similar 
apparatus.—L. A. 
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Soap i Process for the Manufacture of ■ J. Barker. 
Fr. Pat. 380,840, April 2, 1903. 

See Eng. Pat. IS,619 of 1908 1 thia Journal, 1908, 1055. 

—A. S. 

Osmose with Alcohol; Apparatus and Process for --, to 

be used for the Purification of Alkaloids, Glucosides, 
Wood Extracts, Colours, Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Barbet. Fr. Pat. 
830,939, April 1, 1903. XX., page 1101. 

XIII—PIGMENTS, PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

United States Patent. 

Paint, and Process of Making Same. J. E. Kollinger, 
Munich. U.S. Pat. 738,456, Sept. 8, 1903. 

The colouring matter is added to a mixture of mineral oil, 
melted tallow, a vegetable oil, resin, saponified resin, and 
turpentine.—T. F. B. 

French Patents. 

Pigments ; Manufacture of -. G. G. M. Hardingbam. 

Fr. Pat. 830,224, March 18, 1903. 

Antimony oxysulpblde, produced by the “ dry ” process of 
volatilising antimony sulphide in a regulated stream of air, 
and removing the acid from the sublimed product, is used 
as the body of the pigment.—T. F. B. 

Pigments [Zinc Hydroxide and Barium Sulphate ] ; 

Process of Making -. W. J. Armbruster and 

J. Morton. Fr. Pat. 330,513, March 23, 1903. 

See U.S. Pat. 726,239 of 1903 ; this Journal, 1903, 640. 

—T. F. B. 

(JJ.)—RESINS, VARNISHES. 

English Patent. 

Surface Finishes [ Varnish"] ; Composition for Removing 

-. W. C. Fairweather, Glasgow. Eng. Pat. 16,060, 

July 21, 1903. 

A mixture of paraffin wax (45 lb.), benzol (135 galls.), 
and acetone (137 galls.).—T. F. B. 

United States Patent. 

Turpentine; Apparatus for the Manufacture of -. 

C. W. Bilfinser and C. F. Ilallock, Moultrie, Ga. 
U.S. Pat. 737,994, Sept. I, 1903. 

The retorts stand on a platform separating the upper 
chamber of the oven from the fire-box below. The latter 
is provided with an nir-draught into its upper part, an 
opening in the bridge wall, and an opening between the 
platform and the rear wall of the oven. The products of 
combustion thus circulate, from the fire-box below, round 
the retorts, and leave the oven by a suitable outlet in the 
upper chamber. Steam pipes lead into the lower ends of 
the retorts, and discharge pipes, for the products of dis¬ 
tillation, lead from the upper ends of the retorts, which 
project above the top of the oven. The retorts are 
furnished internally with perforated partitions below the 
upper discharge pipes; the latter lead below the level of 
liquid contained in a separator, which is provided with an 
upper opening for filling and an outlet for discharging at 
or near the bottom. The separator is connected at its 
UDDer end with a suitable condenser by means of a pipe. 

* —B. N. 

(C.)—INDIA-RUBBER. 

French Patent. 

Vulcanisation of Buffet Boots or Similar Articles; 
Process for the ——. A. Cockburn. Fr. Pat. 380,449, 
March 21, 1903. 

SEB'Eng. Pat, 17,687 of 1902 ; this Journal, 1908, 875. 

‘ —T. F. B. 


XIV.—TANNING; LEATHER, GLUE, SIZE. 

United States Patent. 

Glue and Gelatin ; Manufacture of -. H. Weiss, 

Hilchenbach, Germany. U.S. Pat. 738,709, Sept 8, 1903. 
Leather waste is successively extracted with acids and 
with alkalis, neutralised, washed, and boiled in the usual 
manner.—R. L. J. 

French Patents. 

Osmose with Alcohol; Apparatus and Process for -, la 

be used in the Purification of Alkaloids, Glucosides, 
Wood Extracts, Colours, Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Barbet. Fr. Pat. 
330,939, April 1,1903. XX., page 1101. 

Casein-Glue; Improved -. W. A. Hall. Fr. Pat. 330,304, 

March 16, 1903. 

A strong and penetrating glue, resistant towards moisture, 
is made by mixing 50—60 parts of dry casein, 20 parts of 
sodium phosphate, 10 parts of sodium sulphite, and 20—30 
parts of dry lime, quick or slaked.— J. F. B. 

Glutinous Material from Seaweed; Extraction of -, by 

a Continuous Process. E. Herrmann. First Addition, 
dated March 26,1903, to Fr. Pat. 320,656, April 17,1902. 
See this Journal, 1903, 152. 

Tiie alkali is recovered by passing carbon dioxide into the 
solution at an elevated temperature (40 15 —70° C.), or under 
pressure.—R. L. J. 

XV.—MANURES, Etc. 

Phosphates ; Process for Making Available -. C. H. 

Dcmpwolf, jun. J. Amer. Chem. Soc., 1908, 25, l®]* 
818—825. 

Twenty grins, of ground rock and 20 grins, of nitre eake 
were mixed to a thin paste with water. After stauding four 
weeks, with constant agitation, the available phosphate was 
found to constitute 55 • 13 per cent, of the total phosphate 
present; all the available phosphate was soluble in water, 
and amounted to 6 • 89 per cent, of the product (calculated 
as P 2 O s ), the total amount of phosphoric anhydride being 
12 - 43 per cent.—T. F. B. 

FuENcn Patents. 

Distillery Vinasses or Waste Waters from Sugar Factories ; 
Preparation of a Dry Nitrogenous Product [.Fertiliser] 

from -. A. E. Vasseux. Fr. Pat. 330,423, March 20, 

1903. XVII., page 1099. 

Non-fatty Besidium of Olives; New Process for the 

Utilisation of -, [os Manure']. W. Guerrero de 

Smirnoff. Fr. Pat. 330,579, March 25, 1903. XII., 
page 1095. 

XVI.—SUGAR, STARCH, GUM, Etc. 

English Patent. 

[ Crgstallisable ] Liquors; Apparatus for Evaporation oj 

■ -. A. Chapman. Eng. Pat. 20,002, 1902. I., page 

1077. 

United States Patents. 

Saccharine Juices; Process of Defecating——. 3. J. 
Hignette, Paris. U.S. Pat. 738,328, Sept. 8, 1903. 

See Eng. Pat. 28,589 of 1897 ; this Journal, 1899, 156. 

—T. F. B. 

Sugar Juices; Process of Purifying and Concentrati'm 

- . J. A. Besson, daen. U.S. Pat, 738,898, Sept. 8 

1903. 

See Addition to Fr. Pat. 808,884 of 1901 ; this Journal 
1902, 1545.—T. F. B. 
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Carbon of Great Decolorising Potter [Siu/ar Purification] ; 

Process of Obtaining -. R. Ostrejko, Satkuny, 

Russia. U.8. Pat. 739,104, Sept. 15, 1903. 

See Addition to Fr. Pat. 304,807 of 1900 ; this Journal, 
1902, 58.—T. F. B. i 

FkE.VOH PATENTS. 

Vacuum Pans [Sugar Manufacture] ; Double Heating 

Arrangement and Agitator for - . J. L. ter Hall. 

Fr. Pat. 830,188, March 12, 1903. 

Two steam drums, entirely separate from each other and 
perforated by a large number of vertical tubes, are placed 
one near the bottom and the other aliout the middle of u 
vertical cylindrical vacuum pan. Above the upper steam 
drum is situated a mechanical stirrer carried by a central 
vertical shaft and constructed of slanting arms fixed to 
elliptical rings. When the first charge of liquor is admitted 
to the pan, the lower steam drum only is used | but as the 
height of the charge increases, the second drum is also 
heated, and at the same time the mechanical stirrer is set 
in motion.—J. F. B. 


portion of 1 *5 to 4-5 per cent, of the weight of the starch. 
After several hours* treatment, the starch i* separated and 
thoroughly washed by decantation.—J. F. B. 


XVII.—BKEWING, WINES, SPIRITS, Eto. 

Oxydases; Chemical Nature of -. K.Aso. Bull, 

College of Agric., Tokio, 5, 481—489. Chem. Centr., 

1903, 2, [11], 874. 

From the results of u series of experiments on the behaviour 
of oxydases and peroxydascs, the author concludes that the 
view of lvastle and Loewenhart (this Journal, 1902, 196) 
that these bodies are organic peroxides, is very improbable. 
The blue coloration of potassium iodide and starch solution 
by vegetable juices does not always proceed parallel with the 
blue coloration of guaiacuin tincture; therefore the liberation 
of iodine must be caused by other bodies than those which 
cause the blue coloration of gnaiacum tincture. In one 
instance the liberation of iodine was proved to be caused by 
the presence of traces of nitrites.—A. S. 


Sugar Juices i Apparatus for Accelerating the Carbona- 
lion of ——, also applicable for Mixing any Gas with 
a Liquid. P. Collignon. Fr. Pat. 330,311, March 20, 
1903. 

On the outside of the tank containing the liquid there is 
fixed near the bottom a wide horizontal pipe, bent in the 
form of a D, both ends being in connection with the tank, 
in such a way that it constitutes a sort of external by-pass. 
A current of gas is introduced by means of a pipe at one 
of the bends of the wide pipe, anil this, acting on the 
principle of a steam-injector, sets up a constant circulation 
of the liquid in the tank through the bent pipe. In this 
way the liquid is brought into intimate contact with the 
gas, the efficiency of the treatment being increased by the 
insertion of n number of conical baffles in the path of the 
liquid in the pipe.—J. F. B. 

Saccharine Juices and other Matters; Extraction and 

Utilisation of - from Plants, Hoots, <yc. A. Montupet. 

First Addition, dated April 1, 1903, to Fr. Pat. 329,947, 
March 4, 1903 (this Journal, 1903, 1058). 

In the cooking of decorticated and comminuted materials by 
the saturated vapour of any suitable liquid, access to all parts 
of the material is ensured by arranging inside the boiler a 
perforated rotary pipe or receptacle provided with any i 
number of side branches, the vapour being introduced j 
inside the perfoVated arrangement and diffusing outwards ! 
into the surrounding material.—.1. F. B. 

Saccharine Juices and any other Materials ; Extraction 

and Utilisation of -. A. Montupet. Fr. Pat. 330,817, 

April 1, 1903. 

Thu materials are reduced to a suitable condition by rasp¬ 
ing, slicing, or other means, and charged into a vessel in 
which they are boiled with or without pressure, witti the 
introduction of any suitable extracting liquid. The liquid 
is then withdrawn, and tho boiled material is subjected to 
pressure to remove the liquid still remaining in it. The 
boiling vessel may have a cylindrical form with a central 
perforated pipe carrying perforated arms, the liquid being 
introduced into this pipe, whence it is distributed equally to 
all parts Of the surrounding material.—J. F. B. 

Distillery Vinasses or Waste Waters from Sugar Factories; 
Preparation of a Dry Nitrogenous Product [ Fertiliser ] 

from - A. E. Vasscux. Fr. Pat. 330,423, March 20, 

1903. XVII., page 1099. 

Starch, Meal, Ar.; Purification of —. A. Verley. 

Fr. Pat. 330,914, April 4, 190S. 

Nitrogenous matters and other imparities are eliminated 
from crude starch and meals by suspending the material in 
water to form a milk of about 12° B. and agitating it with 
a suitable proportion of a hypochlorite of an alkali or other 
metal. For instanoe, sodium hypochlorite, containing 45 
volumes of active chlorine, may be employed in the pro* 


Yeast; Observations on the Period of Vitality of Dried 

-. H. Will. Zcits. gcs. Brauw., 1903, [3]; Zeits. 

Spiritusind., 1903, 26, [30], 391. 

Oct of a large number of samples of yeast preserved in 
1886, only two contained living cells after 16 years. One 
of these, preserved in wood charcoal, was found to be 
damaged owing to a hole in the tin box in which it was 
sealed; the other, preserved in asbestos, was found perfectly 
dry when opened ; tho living cells present, however, belonged 
entirely to the class of wild yeasts. Further studies on the 
preservation of yeast huve convinced the author that the 
percentage of moisture in the preserve plays a very important 
part, as do also the method and rapidity with which the 
moisture of the yeast has been removed. As regards the 
percentage of moisture, there appears to be a critical point, 
lying between 20 and 15 per cent. If the moisture is 
diminished below this point, the vitality and fermentative 
properties decrease with extreme rapidity. A very fine 
subdivision of the yeast without any admixture is not 
favourable to the vitality of the yeast. Moreover, yeast 
dried without any admixture and broken up into fair-sized 
lumps requires a protective agent, which is furnished by the 
outermost highly dried layers, consisting chiefly of dead or 
enfeebled cellB. Suitable substances mixed with the yeast 
exert a similar protective influence.—J. F. B. 

Respiration Coefficients of Various Yeasts, in Roll 
Cultures on Different Nitrogenous Media. E. Wosnes- 
seusky and K. lilisseeff. Centralbl. Bnkteriol., 1903 [II.], 
10, 629; Chem.-Zeit., 1903, 27, [73], Rep. 228. 

The yeasts examined by the author were: (1) Saccharomgces 
cerevisi* I Ilanseu, (2) Schizosaccharomi/ces Pombe, and 
(3) Saccharomgces Ludwiyii. The basis of the different 
nutrient media was Laurent’s solution containing 10 per 
cent, of saccharose and tho necessary quantity of gelatin, 
the nitrogenous food added, being peptone (1 per cent.), 
ammonium phosphate (0-47 per cent.), of potassium 
nitrate (0-72 per cent.). The roll cultures were prepared 
in test-tubes, which were sealed by means of mercury over 
which was a little sterilised water, and the gas in the tubes 
was examined from lime to time. With yeasts (1) and (8) 
the respiration coefficient was mostly higher, and was not 
appreciably influenced by the nitrogenous matter present; 
for the culture (3) the' co-efficient was always smaller, 
especially with the medium containing ammonia. Frotr 
this it is "concluded that alcoholic fermentation took place 
in (1) and (3), in spite of the ready access of air allowed 
by roll cultures, but that with the yeast ( 2 ), this was the 
case only to a very slight extent or not at all.—T. H. F. 

Malt i Moisture in Stored - . J. Fries. Zeits. ges. 

Brauw., 1903, 28, [34], 558—554. 

The samples examined, 10 in number, originally contained 
lj—2 per cent, of moisture, and bad been stored in bin* 
under different conditions. It was found that, even after 
six months’ storage, the moisture in the upper layer*—the 
part most exposed to air—did not exceed 8—10 per oent 
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At 8 inches below the surface the moisture in no ease 
exceeded 5 per oent., and was not higher than 1 per cent, 
above the original proportion at a depth of 20 inches from 
the surface. The absorption of moisture is apparently 
greatest at the commencement of storage, the maximum 
percentage being obtained within the first two months. 
When malt is stored in bins, no artificial covering is neces¬ 
sary to exclude moisture, the superficial stratum itself 
affording sufficient protection against the permeation of 
moisture into the bulk ; when, however, the malt is spread 
in shallow heaps on a granary floor, a covering of sacks 
is advantageous in preventing slackness. It is desirable to 
allow the malt from the kiln to cool down before placing it 
in the bins, or it will fail to absorb the necessary small 
proportion of moisture.—C. S. 

Mutt [ Wine] j Sterilised - , and Selected Yeasts. K. 

Kayser. Kev. Viticul., 1C03 [502] ; Ann. de la Brasserie, 

0, [15], 340—312. 

Recent experiments have demonstrated the possibility of 
sterilising wine must in large quantities without excluding 
air, the boiled flavour of pasteurisation being obviated by 
keeping the temperature below 68°—70° 0. Bv this treat¬ 
ment it becomes possible to transport the must to any 
distance, or to keep it for improving an inferior quality or 
until more favourable conditions of formeutatiou can be 
secured. 

The choice of selecting a yeast or mixture of yeasts for 
fermenting sterilised wine must is a question of some 
difficulty, in view of the number of causes that may combine 
to modify the progress of fermentation, and it is highly 
desirable thnt experiments should be conducted with several 
yeasts in each separate wine district. In auy event, the 
yeast must be added in sulficient quantity and in vigorous 
condition j aud for this put pose the selected yeast should 
first be grown in wine “ foots,” in order to stimulate it and 
prepare it for the main task. 

In the author’s experiments, a sample of Aramon 
(Bordeaux) must was sterilised, kept for eight months, 
and then divided into portions of 10—30 litres, fermented 
with Champagne, Chablis, Sauterne, and Uhine-wine yeasts 
respectively, bottled and stored for a year. The portions 
fermented with Chablis yeast were declared by experts to 
greatly resemble Chablis, and the Sauterne yeast gave a 
very agreeable wine, the yeast appearing to suit southern 
must. Part of the bouquet produced is therefore certainly 
due to the yeast, whilst another portion may be ascribed to 
the essential oils, perhaps to glucosides or substances of a 
still less definite character, more or less completely trans¬ 
formed by the yeast; finally another portion is derived from 
the ethers and ahiehydic products resulting from the gradual 
oxidation of certain principles. The part due to the ethers 
increases in a very gradual manner aud is a function of time. 
Ihese experiments establish the fact that certain yeasts 
possess the property of developing bouquet in a greater 
degree than others, more especially in certain kinds of must. 

-C. S. 

Amyl Alcohol of Fermentation. A. Kailan. Mouatsh. f. 

Chem., 1903, 24, [7], 533—567. 

Tbk author has examined several samples of fusel oil, 
including commercial amyl alcohol free from pyridine, and 
smyl alcohols from molasses spirit, com spirit, and potato 
spirit, in order to test the accuracy of a statement by 
Bemont (this Journal, 1902, 182) that fusel oil consists 
mainly of mcthyletbylearbincarbinol, which, on account of 
its low optical rotation, must be present as a mixture of the 
dextro and latvo modifications. After determining the 
physical characters of the different samples, the author 
converted them into the corresponding valeric acids, prepared 
the silver salts of the latter, and submitted the solutions 
of the silver salts to a series of fractional crystallisations. 
The solubility of silver isopropylacetate is about O'2 per 
cent., whilst that of silver methylethylacetate is about 0-8— 
0-9 per cent. The results proved that Bemont’s cortlusions 
are quite wrong ; the fuwSl oil from molasses spirit was lound 
to contain about 50 per cent, of isopropylcarbincarbinol, all 
the other samples of fusel oil contained over 75 per cent, 
of this alcohol. The balance in each case was made up of 
f-methylethylcarbincarbinol, the dextro modification being 


absent. The proportions of tbe two constituents, calculated 
from the solubilities of the various fractions of tbe silver 
salts, confirmed the approximate validity of Marckwald’s law 
that the proportion of active amyl alcohol (f-methylethyl- 
carbincarbinol) in fusel oil may be calculated from the 
rotatory power.—J. F. B. 

Concentration of Solutions [Wines] by Freezing ; CWi- 

mercial Application of -, and the Production of Cold 

by the Action of Concentrated Solutions on Ice. G. 
Monti. Zeits. f. Elektrochem., 1903, 9, [37], 765—766. 

Tur. dilute solution, e.y., wine, solutions containing glycerin, 
&c., is frozen in a vertical column at a temperature of 
21 + 2 (t being the melting point (always less than 0° C.) of 
the original solution) ; the lower part of tile column is then 
isolated, and the ice in the upper part allowed to melt. It 
trickles through the ice in the lower part of the column, 
and washes out all the substances deposited between the 
crystals of pure ice, the pure concentrated solution is drawn 
off at the bottom, ami pure ice remains behind. The dilute 
solution obtained towards the end of this process is used to 
trickle down a fresh column of frozen solution, at the 
bottom of which it emerges ns pure concentrated solution. 
The dilute solution next obtained, is again used. 

For each metric ton of water thus removed by freezing, 
72 kilos, of coals are required, us against 120 kilos, of coal 
which would he required to evaporate tbe water. The pro¬ 
cess is worked in vacuo. 

The concentration should not be carried too far, and only 
good wine used in the process. The oxygen liberated 
during the freezing, improves and matures the wine. The 
bouquet, colour, and alkaloids of the wine pass completely 
into the concentrated solution.—L. K. G. 

Resinatcd Wine ; Greek -. A. K. Datnbergis. Oesterr. 

Ohem.-Zeit., 0, 316 ; Chem. Cenir., 1903, 2, [8], 529. 

Gee Etc resiuated wine is prepared by adding “ 4—6 per 
cent.” of the resin of the sea pine {Finns Halepensis), 
with or without calcium sulphate, to the grape must. The 
amount of the resin originally present in the wine is small 
(0-005—0 015 per cent.), but the latter has a very agree¬ 
able, characteristic aroma. Tho resin yielded the following 
figures on analysis ;—Colophony, 78 • 57 per cent.; oil of tur¬ 
pentine, 17'04 per cent.; loss at 100“ C., 14 04 percent.; ash, 
0-14 per cent.; acid value, 149 ; saponification (hot) value, 
155. The oil of turpentine obtained from It had the sp. gr. 
at 15" C., 0'8672; polarisation in 200 ram. tube (Wild), 
4- 73-4° ; b. pt„ 155°—157“ C. ; iodine value, 357. Genuine 
white and red resiuated wines, free from calcium sulphate, 
gave the fol'owing figures on analysis:—Sp. gr. at 15° C., 
0-9935—0-9956 ; alcohol, 10-69—10-77 per cent, by 
weight; extract, 2-40—2-77 ; sugar, 0-133—0-210; 
glycerin, 1-143—0-981 ; resin, 0-005 —0-004 ; colouring 
and tannin matters, 0 007—0-056; ash, 0-174—0-238; 
sulphuric anhydride,0-011—0-012; phosphoric anhydride, 
0-014—0-015; total acid, 0-535—0-538 ; volatile acid, 
0-036—0-031 ; polarisation in a 200 mm. tube (Wild), 
4- 0-08“.—A. S. 

Lactic Acid, a Constituent of the Volatile Acids of Wine. 
A, Paitheil and W. Hfibner. XXIII., page 1106. 

Kngi.ish Patent. 

Brewers' Yeast; Process and Apparatus for Removiny 
Bitterness from. Regenerating, and Imparting an Aroma 

to -, with the Object of Converting the same into 

Bakers' Yeast. F. Wrede and II. Offersen. Eng. Pat. 
20,365, Sept. 18, 1902. XV1I1. A., page 1099. 

Purifying, Sterilising, or Ageing Liquids ; Apparatus for 

[ Electrically ] -. R. C. Turner. Eng. Pat. 12,191, 

1903. I., page 1077. 

United States Patent. 

Fining [Isinglass ]. A. E. Berry, Assignor to A. Boake, 
Roberts & Co., Ltd., Stratford. U.S, Pat. 738,151, 
Sept. 8, 1903. 

See Eng. Pat. 18,874 of 1901 ; this Journal, 1902, 1343. 

—T. F. B. 
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French Patents. 

Brewing ; Process and Apparatus far -. Soc. Fievet 

Frjres et Boone. Fr. Pat. 831,022, April 8, 1903. 

Tub apparatus consist* of a horizontal cylindrical sacchari- 
fier or mash tun and two filtering vats. The aaccharifier 
ia a closed vessel, heated exterunlly, containing two parallel 
rotatory agitators, the bottom of the horizontal cylinder 
being formed in the shape of a double semicircle, so that 
the rotary agitators are equidistant from the lower walls of 
the vessel at all points. The filtering vessels are cylindrical 
in form, each is closed with a lid; they are provided 
with perforated filtering bottoms, and contain each a 
vertical central shaft. The shaft inside the vessel takes the 
form of a fork, between tho arms of which is a sliding boss 
carrying stirrer arms fitted with rakes. By a special 
mechanism the rake-arms move up or down to any desired 
height or depth, and can be rotated at will in either 
direction.— J. F. B. 

Distillery Vinasses, orWaste H'ufcr.v from Sugar Factories; 
Preparation of a Dry Nitrogenous Product [ Fertiliser] 

from -. A. K. Vasseux. Fr. l’at. 330,423, March 20, 

1903. 

Tiie v'aste liquors from distilleries or sugar factories are 
evaporated to a density of 38°—40’ B., and then absorbed 
by means of peat-moss, a proportion of tho latter of about 
20 per cent, of the weight of the vinasse being required. 
The mixture is then drieil in stoves and reduced to powder. 
Tho product may he used aa a fertiliser or subjected to dry 
distillation.—J. F It. 

Cream of Tartar; Extraction of White Refined - ,from 

Marcs , before and after Distillation. G. Ciapetti. Fr. 
Pat. 330,951, April fi, 1903. 

Grave marcs arc charged into a series of diffusion vessels 
arranged in battery, the alcohol is driven off by the 
admission of steam, and the residue is then treated 
systematically with an aqueous solution of sulphurous acid 
under pressure. The sulphurous acid reacts with the potas¬ 
sium biiurtrate to form tartario acid and potassium bisul¬ 
phite, both of which are readily soluble; at the same time 
the solution is decolorised. After the liquid has traversed 
the whole battery, it is filtered and heated to 80° ('., at 
which temperature sulphur dioxide is expelled, aud white 
cream of tartar separates out on cooling. The process is 
equally applicable for the extraction of calcium tartrate 
from the marcs of “ plastered ” wines.—J. F. B. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS, 

(A.)—FOODS. 

English Patents. 

Coffee S Production of Extract of -, and Apparatus 

therefor. E. Shaw, London. Eng. Pat. 16,590, July 25, 1902. 
Green or roasted coffee berries are digested for about 
10 minutes at a temperature of about 370° F. with water, 
in the proportion of 100 parts of berries to 150 parts of 
water, with the addition of a little salt and burnt sugar ; 
the mass is cooled in a closed vessel to below 70° F. ; the 
berries are separated, and again boiled at a somewhat lower 
temperature for half an hour with twice their original 
weight of water. The second extract is separated from 
the berries, concentrated and mixed with the first extract. 
The digestion chamber is charged and emptied by means 
of rotary plugs containing pockets. The extracted berries 
may be crushed and subjected to pressure in order to obtain 
the whole of the liquid absorbed by them.—J. F. B. 

Brewers' Yeast; Process and Apparatus for Removing 
Bitterness from. Regenerating and Imparting an Aroma 

to _, with the Object oj Converting the same into 

Bakers' Yeast. F. Wrede, Flensburg, and H. Offersen, 
Altona, Germany. Eng. Pat. 20,865, Sept. 18, 1902. 
Brewers’ yeast is washed and atrained and then agitated 
in a special vessel by means of a current of air impregnated 


with alkali, e.g. ammonia. The insoluble impurities rise 
to the top aud are run off together with the liquid and light 
yeast after the bulk of the yeast has settled. The settled 
yeast is acidified aud separated from the liquid. It is then 
subjected to a process of regeneration by fermentation in 
a fostering liquid consisting of an aetdifled saccharine 
wort prepared from glucose, molasses or malt-sprouts, 
which imparts to the yeast an agreeable aroma.—J. F. B. 

French Patent*. 

Preservation of Organic Substances ; Process and Appa¬ 
ratus for the -. Tarichos Syndicate, Ltd. Fr. Pat. 

330,478, March 21, 1903. 

This invention is based upon the principle that by en¬ 
veloping organic substances with gases similar to those 
which are produced by their decomposition, the process of 
corruption is arrested. In practice, the substances are 
placed in a closed chamber, the air in which is displaced by 
a suitable dried gas or mixture of gas and vapour. This 
gas Is then caused to circulate, by the action of a pump, 
which withdraws it from the chamber, passes it through a 
dess'eator, then through a heater or cooler which maintains 
the temperature constant, and finally returns it to the 
chamber through a governor which maintains a constant 
pressure. Thus to preserve fruits ami vegetables, an atmo¬ 
sphere of carbon dioxide containing 0*2 per cent, of alcohol 
vapour at a temperature of 13” ( . and a pressure of 25 mm. 
of water has been found most suitable ; whilst for meat tho 
temperature should be 4° to 5° C., with the same pressure, 
aud the velocity should be sufficient to circulate the 
atmosphere of the chamber once every hour.—L. A. 

Cacao Paste ; Process and Apparatus for the Manufacture 

of -, with Cacao cleans containing Eat, F. E. F. 

Neumann. Fr. Pat. 330,616, March 26, 1903. 

The cacao beans and tho pulp produced from them are 
caused to pass in u heated condition between pairs of rollers 
with rugose surfaces fixed one above another, and the paste 
is preferably conveyed from tho lower set of rollers by 
another roller rotating in an opposite direction.—L. A. 

Liquids or Solids [Milk] ; Process for Obtaining -, in 

a Dry , Porous State, so as to be Readily, Rapidly, and 
Completely Soluble. I 10 . Maggi. Fr. Pat. 330,691, 
March 28, 1903. I., page 1078. 

Margarine; Preparation of -. Ilollilndischc Mar- 

garine-Werke, Jurgens, und l’rinzen Ges. rn. beschr. H. 
Fr. Pat. 330,901, April 4, 1903. 

See Eug. Pat. 8099 of 1903 ; this Journal, 1903, 815. 

—T. F. B. 

(if.)—SANITATION; WATER PURIFICATION. 

Sulphur in Lighting Gas; Relation of - , to Air 

vitiation. J. S. Huldaue. J. Gas Lighting, 1903, 83, 
[2103], 564. 

The results of the author's experiments lead him to the 
conclusion that the unpleasantness of air vitiated by the 
products of combustion of lighting gas is duo to the pres¬ 
ence of sulphur iu the gas, and varies in proportion to the 
amount of sulphur. Gas which is purified from carbon 
bisulphide is Htated to be greatly superior, from the hygienic 
standpoint, to gas which is ouly purified from sulphuretted 
hydrogen.—A. S. 

Sewage; Distribution of -, on Bacteria Reds. J. C. 

Thresh and M. Priest. Engineering, Aug. 21, 1903, 267. 
The authors conclude from the results of a large number 
of observations, tliat the effluents from beds on which the 
sewage is distributed at regular and.very frequent intervals 
by various forms of sprinklers or sprays, are of a much 
higher degree of purity and contain more dissolved oxygen 
than effluents from contact beds. The results obtained in 
three typical oases are shown iu the following table. No. 1 
is a septic tank and single contact bed installation. No. 2 
is an installation including a detritus tank or open sejtift 
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tank and primary and secondary beds. No. 8 is an instal¬ 
lation on tbe sprinkler system. 


Impurities removed. 

No. 1. 

No. 2. 

j No. S. 

1 

Suspended matter. 

Free ammonia. 

Organic ammonia. 

Per Cent. 
88-0 

720 
; 72-5 

Per Cent. 
95*6 
76-0 

93-0 

! 

Per Cent. 

! 95-0 

99*5 

1 93*0 

Nitrification. 

1 Slight 

Marked 

, Practically 
j complete. 


—A. S. 


Chlorine i New Method for the Determination of -, in 

connection with the Purification of Effluents by Means 
of Chloride of Lime. R. Schult*. XXIII., page 1105. 

( C.)—DISINFECTANTS. 

I f bench Patent. 

Allyl Methylal-isothiocyanate) Preparation of -. 

P. L. Piot. Fr. Pat. 330,988, April 7, 1903. 

A current of formaldehyde (gas) is passed through a 
mixture of glycerin (1 kilo.) and allylisothiocyanate, 
CjH,.S.C-N (5 grms.), heated to about 190° C., until 
tbe weight of the whole is 1400 gnus. When cool the 
liquid is filtered, the product consisting of “methylal- 
isothiocyanate,” C,H 6 O.S.CHjCN. 

The compound is used as an antiseptic.—T. F. B. 


XIX—PAPER, PASTEBOARD. Etc. 

F.noi.ish Patent. 

Paper) Drying or Treating -. II. H. I.ake, London. 

From W. M. Barber, Somerville, Mass., U.S.A. Eng. 
Pat. 4055, Feb. 20, 1903. 

Pater, tub-sized in the web, is first treated on hoth sides 
with currents of cool uir at a temperature betweeu 40° and 
70° F. in order to set the size; it is then subjected to cur 
rents of hot dry air at from 80° to 130“ F. in order to dry 
it. The apparatus used is similar to that described in Eng. 
Pat. 445 of 190* (this Journal, 1902, 1198).—J. F. B. 

Unjted States Patent. 

Plastic Composition [Acetyl Cellulose and Camphor']. A. 
Eichengrun and T. Becker, Assignors to the Farben- 
fabriken of Elberfeld Co., New York. U.S. Pat. 738,533, 
Sept. 8, 1903. 

See Eng. Pat. 26,07ft of 1901 i this Journal, 1902, 1467. 

T. F. B. 

French Patent. 

Cellulose Compounds ,- Manufacture of Articles from — . 
L. Lcderer. Fr. Pat. 380,714, March 30, 1903. 

Cellulose esters are shaped into threads, ribbons, films, 
tubes, &e. by discharging thick solutions of them through 
suitably shaped orifices into liquids which dissolve out the 
solvent without dissolving the cellulose compounds. For 
instance, a solution of cellulose acetate in acetic acid or 
phanol is discharged into alcohol and the precipitated 
product is subsequently dried.—J. F. B. 

XX.—PINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Acetylgvaiacol; Nitration of -F. Reverdin and P. 

Crepieux. Bull. Soc, Chim., 1903, 29, [!*>]» 876—878. 
The toluene p-sulphonip ester of guaiacol, when nitrated 
•t the tern pert tnre ojwlbe water-batb, yields a mono-nitro- 
derivative, which it converted on saponification into the 
mononitroguaiacol melting at 105° C., to which Rube has 
assigned the constitution,_ C,H,.OH. OCHj.NOj [1.2.4], 
the acetyl derivative of which melts at 101 C. 


Acetylguaiacol when nitrated in the cold yields a 
dinitroguaiacol, m. pt. 182° C., the acetyl group being 
displaced. But when acetylguaiacol is nitrated at tbe 
temperature of tbe water bath, the acetyl group resists, and 
the mononitroacetylguaiacol melting at 101° C. ig produced, 
yielding on saponification the nitroguaiacol melting at 
105° C. The above nitrations were effected with a mixture 
of fuming nitric acid and glaoial acetio acid.—J. F. B. 

d-Pinene and Terpin Hydrate; Some Reactions of—. 

A. Denaro and G. Scarlata. Gaz. chim. ital., 33, [1], 

393—401. Chem. Centr. 1903, 2, [9], 571. 

Br adding d-pinene gradually to acetone or monochloro- 
acetone in presence of aluminium chloride, the mixture 
being cooled by means of ice, the authors obtained a 
colourless oil, b. pt., 290° C., of the composition, C,,H w O. 
By acting with iodine upon d-pinene, and subsequently 
heating on the water-bath with sodium ethylate, the 
tetra-iodo derivative, C 10 H I4 1 4 , first produced is converted 
into a tri-iodo-ethoxypineue, Cj 0 H 14 I 3 O. C 3 H ( . 

For the preparation of terpinol, instead of the usual 
method with diluto sulphuric acid, the authors recommend 
treating 100 grms. of terpin hydrate with a solution of 
20 grms. of zinc chloride in 10 grms. of water, and distilling 
the mixture with steam. By acting with hydriodic acid on 
terpin hydrate and treating the mixture with caustic potash, 
terpenylic acid, C 6 H„(OH) 3 (COOH)(CH 3 ), m. pt. 89° C., is 
apparently produced. By the action of mouocbloroacetone 
on terpin hydrate, terpinol, b. pt. 168° C., and cajeputol, 
C )0 H 18 O, b. pi. 174° C., are formed.—A. S. 

Nerol. II. v. Soden and W. Treff. Chem.-Zeit., 1903, 
27, [74], 897. 

Nerol, Ci 0 H,,O, is a colourless, optically inactive oil, with 
an odour of roses, sp. gr. at 15° ('. is 0-8813. It boils at 
226°—227° C. (755 mm.) and at 125° C. (25 mm.). Nerol 
combines with 4 atoms of bromine. 

Neryldiphenylurethanc. (CjH^N.COOC,,,!!,;, crystal- 
liaes from alcohol in colourless glistening needles of m. pt. 
52°—53“ C.-L. F. G. 

Acacia Flowers; Essential Oil of —— —■ II. Walbaum. 

J. prakt. Chem., 1903, 08, [5—6], 235—250. 

The flowers of certain trees of the acacia species yield 
perfumes known by the name of “ Cassie.’ 1 The products 
appear in commerce in the form of pomades, prepared by 
the process of maceration with fats, and of solid extracts 
obtained by means of volatile solvents. “ Cassie Romaine” 
is obtained from the flowers of Acacia Cavenia, whilst true 
cassie is extracted from those of Acacia Farnesiana. The 
essential oil may be isolated from the plant waxes and 
paraffins of the commercial extracts by distillation with 
steam and extraction of the distillate by means of ether, 
after saturation with salt. By treatment with dilute alkali, 
the crude oil may he separated into three portions—phenols 
non-phenols, and salicylic acid. The last is doubtless 
maiuly produced by the saponifying action of the alkali 
upon methyl salicylate, which is widely distributed in this 
class of plants. 

Cassie Romaine. —Examination of the oil distilled from 
the solid extracts of Acacia Cavenia revealed the presence 
of the following constituents: Eugenol, 40—50 per cent.j 
methyl salicylate, 8 per cent, j non-plienols, 52—42 per cent. 
From the last-named bodies were isolated and characterised 
benzyl alcohol (about 20 per cent.) ; benzaldehyde, geraniol, 
anisic aldehyde, and the methylic ester of eugenol, whilst 
linalool, decyl aldehyde, and a violet ketone (ionoue) were 
probably also present; methyl anthranilate was absent. 

Oil of Acacia Farnesiana differed principally from the 
‘ above oil in containing no eugenol; the other constituents, 
! so far as they have been studied, appear to be similar. 

- J. F. B. 

Formaldehyde; Determination of ——, in Solution. 

U. Lernme. XXIII., page 1107. 

Turpentine Oil of the Landes; Examination of the ——. 
M. Vfczes. XXIII., page 1106. 

Colocynth Pulp; Determination of Oil in —— 

E. Dowzard. XXIII., page 1107. 
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United States Patents. 

Vaccine, and Process of Preparing Same. La Fayette B. 
Parsons, Detroit. U.S. Pat. 787,656, Sept. I, 1903. 

Tee vaccine material from animals inoculated with small¬ 
pox vaccine is mixed with trichlorotertiary butyl alcohol 
or its solutions, and the mixture allowed to stand for not 
less than four hours.—T. F. B. 

Perfumes and Disinfectants; Process of Making -. 

jr. Bardin, Brussels. U.S. Pat. 738,274, Sept. 8, 1903. 

See Fr. Pat. 326,243 of 1902 s this Journal, 1903, 816. 

—T. F. B. 

French Patents. 

Pinene Hydrochloride; Production of Pure -. Cbem. 

Fabr. Uerdingen Lienau and Co. Fr. Pat. 328,009, 
June 27, 1902. 

The impurities of crude pinene hydrochloride are saponified 
by treatment, at 80°—100° C-, with water or dilute solutions 
of acids or alkalis, of such strength as not to sensibly 
decompose the pinene hydrochloride itself. The fatty 
impurities are then resinified, for instance, by treatment, at j 
80°—100° C.,with a solution of sulphuric acid of sp. gr. 1 '5. 
The product is finally purified by sublimation, under reduced 
pressure, at a temperature not exceeding 100° C. —T. F. B. 

Solutions of Substances Soluble with Difficulty; Rapid 

Preparation of Dilute -Soc. Kopp and Joseph. Fr. 

l'at. 330,564, March 24, 1903. 

The substances, such as tar, naphthol, ichthyol, menthol, 
ethereal oils, &e., are dissolved in a suitable solvent, and 
some neutral salt, such as caloium chloride, added to 
increase the density of the solution. This solution is then 
poured into the requisite large quantity of water, in which 
ft sinks, and diffuses ir. all directions, producing a clear 
solntion without any stirring. If the solvent used is an 
acid, such as acetic, some sodium carbonate is dissolved in 
the w ater, and the solution which is poured in while diffusing, 
liberates carbon dioxide gas, which effectually stirs the 
liquid.—L. F. G. 

Encaustic; Antiseptic -, called “ L’Alsacienne,” con¬ 

taining Formaldehyde. H. Bauer. Fr. Pat. 330,747, 
March 31, 1903. 

The claim is for the use of formaldehyde in encaustics of 
all kinds. 1 kilo, of the wax is mixed with about 10 grins, 
of formaldehyde, preferably dissolved in a little alcohol. 

—T. F. B. 

Osmose with Alcohol; Apparatus and Process for ——, 
to be used for the Purification of Alkaloids, Glucosides, 
Wood Extracts, Colours, Glycerin, and other Substances, 
readily Soluble in Alcohol. E. A, Barbet. Fr. Pat. 
330,939, April 1, 1903. 

The osmose apparatus is constructed of iron frames, placed 
horizontally, and paper is fixed between, upon iron wires, 
stretched ncross the frames. The upper frame is closed by 
an iron cover, which screws down and tightens up the joints 
between all the frames. To stretch fresh paper, the cover is 
unscrewed, and simultaneously lifted from the top frame, 
allowing sufficient room for the necessary manipulations. 
Glars gauge pipes are provided so that the movements of 
the liquids can be watched, and the feed and exit pipes are 
so arranged as to enable the direction of flow of the liquids 
to be reversed, if so desired. 

The process can be used for the extraction of narcotic 
alkaloids, cinchona alkaloids, tbelne, caffeine, theobromine, 
&c., from plants j of tannin, gallic acid, and various gluco¬ 
sides, from tanning woods; of perfume from fats; and for 
the extraction of dye-woods. Sec. It can also be used to 
extract small quantities of substances which are soluble in 
alcohol, from eoal- or wood-tar, which formerly could only 
be effected by distillation. To carry out the process, the 
plants are treated with warm water or steam, and the 
complex solution thus obtained is treated in the osmose 
apparatus with alcohol. On evaporating the alcohol, the 
pure substances are obtained—L. F. G. 


Cream of Tartar; Extraction of Whits, Refined ——, 
from Marcs, before and after Distillation. G. Ciapetti. 
Fr. Pat. 330,951, April 6, 1903. XVII., page 1099. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Yellow Dyestuffs; Absorbing and Sensitising Power of 

some -, in the Extreme Violet and Ultra- Violet. 

E. Valentn. Phot. Korr., 1903, 40, 483; Cliem.-Zeit., 
1903, 27, [73], Itep. 236. 

Bv means of a Howland’s concave grating the absorptions 
and sensitising actions of titan yellow, thiazole yellow, 
nitrophenine, acridine yellow, cotton yellow, canary yellow, 
and nitrosodimethylanilioe have been investigated. The 
sensitising action of the first three of these dyestuffs must 
lie regarded as relatively slight. Acridine yellow, cotton 
yellow, and canary yellow possess sharp absorption bands 
in the blue-violet and ultra-viotet parts of the spectrum; 
canary yellow and cotton yellow have, in the violet and 
ultra-violet regions, a sensitising action on dry plates. An 
aqueous solution of nitrosodimcthylaniline (1:7500) in a 
layer 10 mm. thick exerts a powerful absorptiou on rays 
from \ — 496 to A — 386 pp, and allows to pass through 
all rays from \ — 386 to the extreme ultra-violet. A similar 
behaviour is exhibiled by triaminoazobenzene, NH,.0 4 H,. 

N: N .C(U S (NH,)^ a solution of which absorbs green, blue- 
green, blue, and violet light, but allows to pass through all 
other rays down to \ -= 320 pp, ami, if the illumination be 
continued, all down to the ultra-viotet. A layer, 10 mm. 
thick, of a solution of Acid Yellow, of the strength 
1:10,000, is transparent to green and blue down to A m 
466 pp, and absorbs from there onwards to a band in the 
ultra-violet; the maximum transparency in the ultra-violet 
is at \ - 330 pp. —T. 11. P. 

Silver Bromide Gelatin; Diminution of the Sensitiveness 

of -, by Hydroyen Peroxide, and the Recovery of the 

Sensitiveness. Ltlppo-Cramer. l'hot. Korr., 1903, 40, 
491; Chem.-Zeit., 1903, 27, [73], Hep. 236. 

If 3 per cent, hydrogen peroxide solution be allowed to 
act for 20 hours on an uuexposed dry plate, the opalescent 
deposit at first formed disappears again, as also does the 
original (chemical) deposit of the emulsion. In this way a 
diminution in the sensiiiveness takes place, and this varies 
in degree with the nature of the plate. It might be sup¬ 
posed that this change is due to the destruction of the 
silver-germ, but that this is not the case is shown, firstly, 
by the fact that apparently absolutely clear (nucleus-free) 
silver cblorido plates undergo diminution in sensitiveness, 
and, secondly, by a further considerable decrease producod 
by further treatment with hydrogen peroxide of platea in 
which the original deposit has been already destroyed. 
Attempts wore made to re-inoculate such plates with the 
silver nucleus by treatment with 1 per cent, silver nitrate 
solution, so as to restore them to their hypothetical sensi¬ 
tiveness. Plates treated in this way showed, however, no 
increase In sensitiveness, although a deposit was formed in 
! them the intensity of which corresponded with their degree 
of sensitiveness. 

In the experiments here described, the grain of the silver 
I bromide remained apparently unaltered in size, and hence 
in its power of absorbing light. The diminution in sensi¬ 
tiveness cannot be well explained merely by the loss of 
the reduction-nuclei, since, in the attempts at restoration, 
i new nuclei were not formed. The author is of opinion that 
in the maturing of silver bromide, special modifications 
must be formed, for the better comprehension of which 
data are as yet lacking.—T. H. P. 

Organic Developers; Influence of Alkalis on the Rate of 
Developing of ——. M. Gnrewitsch. J. russ. phys.- 
ohem. Ges., 35, 498-513; Chem. Centr., 1908,2, [8], 
490. 

Obqanic developers are generally need in admixture with 
i sodium sulphite and an alkali. Pyrocatechin (catechol) 
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and adurol, however, act with equal rapidity in the absence 
of sodium sulphite, and the author made use of this fact in 
order to determine the influence of alkalis on the rate of 
development. From the results of his experiments be con¬ 
cludes that the maximum rate of development is attained 
when the amount of alkali required for the formation of 
phenolates,—i.e., the substitution of metal in the hydroxyl 
groups—is present. Amines which are soluble in water 
act in a similar manner to the alkalis. Caustic coda acts ns 
a stronger bate than caustic potash, but potassium carbonate 
is stronger than sodium carbonate Trisodium phosphate 
is a weak base; the amines are strong ones. W ith an equal 
concentration of alkali, ortho compounds develop more 
rapidly than para compounds; a carboxyl or sulphonic 
group diminishes, whilst an amino group increases the rate 
of development. The effect of introducing a halogen varies 
according to the nature of the alkali present.—A. S. 

Restraining and Developing Power ; Relation between 

-. Rttppo-Cramer. Atel. des l'hot., 11)0:5, 10, 121; 

Chem.-Zeit., 1903,27, [73], Rep. 236. 

A systematic series of experiments carried out by the 
author yielded the following results. With all developers 
which can be readily restrained, an increase of the rapidity 
by the addition of a larger proportion of alkali is accom¬ 
panied by a diminution in its capability of being restrained. 
On comparing metol with quinol (hydroquinone) it was 
found that if the detail-producing power of the metol be 
strongly diminish! d. for instance, by omitting the alkali, 
the developer becomes readily restraioable, but if alkali be 
added so as to make the reducing power approximately equal 
to that cf the quinol-soda, the metol developer is no 
longer affected by bromide. The capability of being 
restrained is hence partly a specific property of the develop¬ 
ing substance. The author Hods further that the supposed 
great susceptibility of ferrous oxalate and pyrogallol to tile 
action of restraining agents is, in reality, less than that of 
catechol, which latter is much more readily amenable to 
the action of bromides than quinol or glycin. 

—T. H. P. 

Maturing ; Theory of -. Liippo-Cramer. Phot 

Korr., 1903, 40, 493; Chem.-Zeit., 1903, 27, [73], Rep. 

286. 

1st order to test the accuracy of the view that the maturing 
process, in so far as it causes an increase in the sensitiveness, 
consists partly of an incipient reduction of the silver 
bromide nucleus, and that the nucleus produced by such 
reduction represents the latent deposit, the author has 
studied microscopically the blae.kening of exposed and 
tmexposed dry plates. He finds that the blackening which 
conditions the deposit is not caused by the different sizes 
of the reduced granules, but that the deposit develops in 
the same time and with the same sized granules in both cases, 
although the exposed granules are much more sparingly 
-distributed. It is hence confirmed that the chemical deposit 
is only an accideDt of the maturing process, with which its 
formation mostly proceeds simultaneously, but that it is not 
necessarily connected with, nor the cause of, the increased 
sensitiveness. The author not only confirms the observation 
that, during the ripening process, silver bromide passes 
partially into the crystalline form, but shows that, with 
many coarse-grained, highly-sensitised plates, the silver 
bromide is entirely crystalline. From bis results the author 
concludes that the first aetiou of light on the ripened silver 
bromide is not a chemical but a physical one, and consists 
perhaps of a breaking down or disgregation of the crystal¬ 
line bromide, to which the amorphous form does not lend 
itself.—T. H. P. 

English Patent. 

Panchromatic Dry Plates for Photographic Purposes ; 

Manufacture and^Productton of -. A. Mielh and 

A. Traube, both of Charlottenburg, Berlin. Eng. Pat. 

27,177, Dee. 9, 1902. 

See U.S. Pat. 724,311 of 1903 ; this Journal, 1903, 572. 

—T. F. 13. 


French Patents. 

Agar-Agar ; Strong Solutions of -[ for Photographic 

Films, #•<:.]. M. Maetschke. Fr. Pat. 330,595, March 
25, 1903. 

Clear, limpid solutions of agar-agar of 10 per cent, 
strength (instead of only 1 or 2 per cent.) are obtained 
by digesting it under pressure in water containing small 
quantities of organic acids (not more than 1 -5 per cent, on 
the weight of dry agar). For example, dry agar-agar 
(60 grins.) previously soaked iu water for 10—12 hours 
and then squeezed, citric acid (0'4—0*5 grm.), and water 
(up to 1,000 grms.) arc digested iu an autoclave heated 
on a water-bath for 30 minutes and then filtered through 
paper in a hot filter with or without increased pressure. 

—R. L. J. 

Photographs in Colour and Photo-Mechanical Prints j 

Process for Obtaining -. A. A. Gurtner. Fr. Pat. 

April 6, 1302. 

See U.S. Pat. 730,454 of 1903 ; this Journal, 1903,820. 

—T. F. B. 

XXII—EXPLOSIVES, MATCHES, Etc. 

Explosives; Standard Regulations for the Preparation 
of Lead Cylinders, and their Use far Drawn up the 

Relative Strength of -. Drawn up by the Filth 

Intermit. Congress of Appl. Chern., Berlin. Chem.-Zeit., 
1903, 27, [74], 898. 

The apparatus to be used consists of a cylinder of lead 
(Fig. 1), 200 mm. in height and 200 min. in diameter. 
In its axis is a bore-hole, 125 mm. deep and 25 mm. iu 
diameter. The lead used must be pure and soft, and the 
cylinders used in a series of tests must be cast from the 
same melt. A suitable mould for casting is shown in 
Fig. 2. To warm the charging hole of the mould, a red-hot 
iron ring is put round it. 

Process. —The lead cylinders must be allowed to cool 
till they have attained a uniform temperature of 15° to 
20° C. throughout. 10 grms. of the explosive are formed 
into a cartridge 25 mm. in diameter (dimensions shown 
in illustrations), by wrapping iu tinfoil, weighing 80 to 100 
grms. per square metre. A detonator with a charge of 
2 grms., to be fired electrically, is placed in the midst of 
the explosive. 

The cartridge is placed in the bort -holo with tho help of 
a wooden stick, and gently pressed against the bottom, the 

firing wires being 
kept in central posi¬ 
tion. The bore-hole 
is then filled with 
dry quartz sand, 
which must pass 
through a sieve of 
144 meshes to the 
sq. cm., the wires 
being 0 - 35 mm. in 
diameter. The sand 
is filled in evenly, 
any excess being 
levelled off. The 
charge thus pre¬ 
pared, is then fired 
electrically. The 
lead cylinder is then 
inverted and any 
residues removed 
with a brush. The 
number of c.c. of 
water required to 
fill the cavity in 
excess of the ori¬ 
ginal volume of the 
bore-hole, is a mea¬ 
sure of the strength 
of the explosive. 


Fig. 1. 
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Results. —(I) The results thus obtained are only com¬ 
parable if made with the same class of high explosives. If 
there arc great differences in the rates of the development 
of the pressure exerted by various explosives, the results 
are not comparable. (2) A result is to be the mean of at [ 
least three experiments. (:i) The accuracy of the method 
depends on (n) the uniform temperature of the lead 
cylinder, which should be 15°—20' J C ; (6) on the 

uniformity of the quart* sand; (c) on the uniformity of 
the measurements. —L. F. G. j 

Enoubh Patents. 

Explosives; Manufacture of -. G. 15. Bichel, Hamburg. 

Eng. Pat. 23,846, Oct. 81, 1902. 

See Fr. Pat. 325,507 of 1902 ; this Journal, 1903, 710. 

—T. F. II. 

Priming Compositions for Percussion Caps ami Detonators. 
3. Wetter, London. From Wostfiiliech-Anhaltische 
Sprengstoff-Akt.-Ges., Berlin. Bug. Pat. 24,633, Nov. 10, 
1902. 

See Fr. Pat. 326,055 of 1902 ; this Journal, 1903, 7G0. 

—T. F. B. 

XXIII.—ANALYTICAL CHEMISTRY. 

j 

INORGANIC—QUALITA Tl VE. 

Chlorides, Bromides, and Iodides; Method for the Separa¬ 
tion of -. S. Benedict and J. F. Snell. J. Amer. 

Chem. Soc., 1903, 25, [8], 809—814. 

Thx reparation depends on the fact that the whole of the 
iodine and bromine may be expelled from a aolution of 
the halogen gaits, without appreciable loss of chlorine, by 
boiling with nitric aold of suitable strength (about 5 N). 

The process is as follows :—A neutral N/10 solution 
of potassium iod&te is added to the neutral solution, and 
the whole is acidified with acetic acid t coloration indicates 
the presence of an iodide, confirmed by means of carbon 


bisulphide. If an iodide be present, more iodate solution is 
tulded in small quantities (the solution being boiled between 
each addition) until no further coloration is produoed. 
About one-half the volume of dilute nitric ncid is now added 
to the solution. Coloration indicates the presence of bro¬ 
mide. The solution is boiled till colourless, l or 2 o.c. of 
N, 5 potassium iodide solution are added, and the solution 
boiled again till colourless. This reduces the excess of 
iodate present, while the nitric noid destroys the iodide. 
('onccutriited nitric acid is now added (to prevent preoipi- 
tittion of silver iodate), nnd then silver nitrate solution, 
when chlorides give a precipitate of silver chloride. If a 
thiocyanate he present, the iodide must lie tested for, in a 
small portion of solution, in presence of sodium acetate. 
If other acid radicles be present, the halogens are precipi¬ 
tated as silver suits, which are reduced with line nnd 
sulphuric acid, and the solution neutralised, filtered, and 
treated as described above. 

By this method the authors have detected chlorine in 
mixtures of It 5 c.e. of N/100 sodium chloride sohttiou with 
20 c.e. of N 8 solutions of potassium bromide or iodide. 

—T. F. B. 

Tin ; Note on the Effect of Combined Carbon in Iron on 

the Test for -. H. It. Higgs nnd K. S. Merriam. 

J. Amer. Clietn. Soc., 1903, 25, [8], 876 
Iron which contains considerable quantities of combined 
carbon should not he used to reduce tin compounds for the 
mercuric chloride test. 

Blank tests showed that, when O'2 percent, of combined 
carbon was present, the solution of the iron In hydrochloric 
acid gave a perceptible cloudy appearance with mercuric 
chloride in a few seconds ; this cloudiness was found to bo 
essentially mercurous chloride, apparently formed by the 
hydrocarbons produced from the action of acid on the iron 
carbides. 

it is stated that, if the iron gives more than a faint odour 
of hydrocarbons with acid, it will give a precipitate with 
mercuric chloride.—T. F. B. 

Phosphoric Acid; Conditions of Reaction of -, with 

Ammonium Molybdate. C. Bernhard. Chcm.-Zoit., 1903, 

27, [68], 833—835. 

AeconruNo to Seligsohn the yellow molybdio precipitate 
contains 30 times more molybdio acid than phosphorus 
peutoxido, and the amount of molybdic solution lidded for 
precipitation ought to contain at least that excess of 
molybdenum trioxide. According to the results of the 
author’s experiments, however, an excess of at least 200 
times of ammonium molybdate in a 4 per cent, solution 
must be used to detect with certainty phosphorus pentoxide 
in a solution of per cent, strength, after acidificution 
with nitric acid. Hydrochloric acid has a strong restrictive 
influence. Thus on adding 1—2 c.e. of hydrochloric acid 
solution containing 0'025 grm. of acid to 1 e.c. of a sodium 
phosphate solution (containing0'00t)186grm.of phosphorus 
pentoxide) and 1 c.e. of a 4 per cent, solution of ammonium 
molybdate, no precipitate is formed, although this amount 
of acid will not completely dissolve the yellow precipitate 
when once formed in neutral liquids. When free hydro¬ 
chloric acid is present, the reaction may still be obtained by 
first neutralising the liquid with either ammonia or caustic 
alkali, and then adding nitric acid. 

By the addition of ammonium nitrate the molybdate 
reaction is rendered extremely sensitive, so that on adding 
1 c.c. of a saturated solution of that suit to 1 c.e. of the 
phosphate solution and 1 c.c. of the 4 per cent, molyb¬ 
date solutiou acidified with nitric acid, it is possible to 
detect a tenth of the amount of phosphorus pentoxide 
present even without heating. 

Tartaric acid has a restrictive influence, nnd prerenls the 
formation of auy precipitate when added in the pro¬ 
portion of 0 -1 grm. in 1 c.c. of water to the solutions of 
the strength given above. By neutralising the free tartaric 
acid with ammonia and then acidifying with nitric acid, the 
phosphoric acid is precipitated apparently quantitatively, 
but this is not the case alter neutralisation with caustic 
alkalis. Moreover, the addition of 0'1— 0’2 grm. of 
potassium sodium tartrate completely prevents the formation 
of the precipitate trader the conditions described above. 
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In like manner citric acid in the proportion of 0-07 grm. 
or lew absolutely prevents the precipitation of 0-000186 grm. 
of phosphorus pentoxide, even after warming the liquid 
and allowing it to stand for several days. Neutralisation 
with either ammonia or caustic alkali does not prevent this. 
Thus only when small quantities (0-02—0-06 grm.) of 
citric acid are neutralised with ammonia is even a faint 
yellow coloration obtained. 

Oxalic acid and ammonium oxalate in the proportion 
of 0 • 1 grm. also completely prevent any precipitation under 
the conditions of the other experiments.—0. A. M. 

INORGANIC—QUANTITA TIVE. 

Carbon Monoride ; Determination of -. C.li.C. Tich- 

borne. J. Gas Lighting, 1903, 83, [2101], 431. 

Thu author gives the following method for the preparation 
of the hydrochloric acid solution of cuprous chloride used 
in the determination of carbon monoxide, e.g., in water-gas. 
34 grins, of crystallised cuprous chloride, 50 grms. of water, 
160 grms. of hydrochloric acid, and 25 grms. of copper foil 
in strips J in. wide and 3 ins. long, are placed in an 8-oz. 
stoppered bottle, the stopper is tied down, and the bottle 
inverted and kept in a warm place. In about three days a 
colourless solution is obtained, which will remain unaltered 
for sevoral months.—A. S. 


Sulphuric Acid ; Titration of -, with Benzidine Hydro¬ 

chloride. W. J. Mtiller and K. Dflrkes. Zeits. anal. 
Chem., 1903, 42, [»], 477—492. 

A SYSTEMATIC scries of experiments has been made by 
the authors to test the reliability of the method previously 
described (this Journal, 1903, 833, 925) under widely 
varying conditions. . 

Benzidine hydrochloride is hydrolysed in water, yielding 
an acid solution, but it does not dissolve completely, owing 
to the liberated benzidine base being only sparingly soluble. 
By the addition of hydrochloric acid the hydrolysis is 
checked and the salt kept in solution, hut by adding sodium 
hydroxide to this solution the benzidine base is precipitated. 
On adding sulphuric acid to such an acid solution, benzidine 
sulphate is precipitated, and the filtrate has the same degree 
of acidity as before :— 

C ia H s (N H a )j. 2HC1 + H f 80 4 - 
C 1 ,H 8 (NH 5 ) 8 .IIjS0 4 + 2HC1. 


Similarly, on adding to the solution an alkali sulphate, an 
alkali chloride is left in solution, and the amount of com¬ 
bined sulphuric acid precipitated can be calculated from the 
residual acidity of the filtrate. Hence the method requires 
the presence of a neutral salt in the solution—a condition 
that can be ensured by neutralising the liquid with sodium 
hydroxide. It is thus possible to determine first the total 
aoidity by titration, and then the|sulphuric acid by precipita¬ 
tion with benzidine hydrochloride. 

The following method of preparing this salt in a pure 
condition is described The benzidine base is dissolved in 
dilute hydrochloric acid, the solution filtered if required, 
and the hydrochloride precipitated by the addition of strong 
hydrochloric acid. The precipitate is purified by solution 
in dilute hydrochloric aoid and reprecipitauon with strong 
acid, the process being repeated several times, finally, 
25 grms. are disHolved in a litre of water with the aid 
of 30 c.c. of hydrochloric acid of sp. gr. 1-05, whilst for 
the precipitation of small quantities of sulphuric acid, a 
solution containing about 7 grms. per litre is employed. 
The maximum solubility of the hydrochloride is 30 grms. 

P "n the test determinations known quantities of sulphuric 
acid were exactly neutralised with sodium hydroxide 
solution (with phenolphthalelo as indicator), thus yielding 
standard solutions of sodium sulphate. These were heated 
to the boiling point, treated with a definite excess of the 
standard benzidine hydrochloride solution, again brought 
to the boiling point, then left to cool. It was found 
that by making the precipitation from a hot solution the 
amount of benzidine hydrochloride mechanically earned 
down was reduced to a minimum. When oold, the solutions 
were diluted to a definite volume {e.g., 250 o.c.) f shaken, 


and filtered. The first portion of the filtrate was rejected, 
and an aliquot part of the remainder {e.g., 200 e.o.) titrated 
back with standard sodium hydroxide solution. 

Any considerable excess of the reagent employed, should 
be avoided.—0. A. M. 

Sulphuric Acid in Presence of Zinc / Determination of 

_. A. Thiel. Zeits. anorg. Chem., 38, 64—87 

Chem. Centr., 1903, 2, [8], 523. 

Tub author attributes the error which occurs in the 
determination of sulphuric acid, when zinc ions are present 
in the solution, to the formation of complex combinations 
of sulphate ions and zinc ions. The following method is 
stated to give correct results. To the solution containing 
sulphuric acid and zinc, ammonia is gradually added till all 
the zinc is precipitated and the liquid just reddens phenol- 
phthaleln. The sulphuric acid is then precipitated with 
hot barium chloride solution, hydrochloric acid added till 
the solution reddens methyl orange, and the barium sulphate 
filtered off.—A. S. 


Mercury and Hydrocyanic Acid; Volumetric Determination 
o/—. J,. W. Andrews. Amer. Chem. J., 1903, 30, 
[3], 187—193. 


The method is based on tho fact that hydrocyanic acid 
is neutral to certain indicators, such as methyl orange, 
p-nitrophenol, and even litmus. When treated with mercuric 
chloride, however, free hydrochloric acid is produced, 
according to the equation HgClj + 2HCN =■ Hg(CN) 2 t 


2HC1. 

Determination of Hydrocyanic Acid and Cyanides .—The 
solution is diluted until it contains about 1 per cent, of 


hydrocyanic acid, and two drops of a saturated aqueous 
solution of p-nitrophenol aro added. The solution is then 
exactly neutralised by the addition of decinormal hydro¬ 
chloric acid or caustic potash until the yellow colour is just 
on the turning point. Excess of a 4 per cent, solution of 
mercuric choride (15—20 c.c.) also exactly neutral is then 
added and the mixture is allowed to remain for one hour ; 
the hydrochloric acid liberated by the reaction is then 


titrated. 

Determination of Mercury .—An approximately normal 
solution of hydrocyanic acid is prepared by dissolving 
68—80 grms. of potassium cyanide in half a litre of water, 
with the addition of 5 arms of barium chloride to precipi¬ 
tate the carbonates. To the filtrate 10 e.c. of nitrophenol 
solution aro added, the solution is exactly neutralised by 
means of acid, and made up to 1 litre. The mercury to 
he determined must be in the form of mercuric chloride; 
if it be in the form of nitrate an excess of sodium chloride 
must be added; orgauic acids must be absent. The solution 
is made exactly neutral to nitrophenol and then mixed with 
an excess of the neutral hydrocyanic ucid solutiou, the 
liberated hydrochloric acid being titrated after one hour. 

—J. F. B. 


Manganese in Presence of Iron ,- Determination of - 

G. v. Knorre. Zeits. angew. Uhem., 1903, 16, [38], 

905—911. (See also this Journal, 1902, 72.) 

A quantity of pure manganese salt containing about 
0-12 grm. of manganese is boiled for six minutes with 
50 c.c. of a solution of persulphate containing about 60 grms. 
per litre, and the precipitate filtered and washed. This 
precipitate is dissolved in a known volume of ferrous sul¬ 
phate solution of known titre, and the amount oxidised 
determined by titrating the excess with permanganate. The 
results agree with those obtained by igniting the precipitate 
and weighing the manganese protosesquioxide produced, 
so that the precipitate is composed of manganese dioxide. 
This is not the case, however, if the precipitation be carried 
out in alkaline solution. 

In presence of iron, certain precautions are necessary. 
The solution should be effected, preferably, with sulphuric 
acid. In presence of small amount* of manganese (0-5— 
1-0 per ceat.), the degree of acidity is important, too little 
acid causing the precipitation of basic ferric salts, difficult 
of filtratiou, whilst too much hinders the precipitation ot the 
manganese. To 250—350 c.c. of liquid should be added 
about 20 c.o. of sulphuric acid of sp. gr. 1-18; or, 
the solution should be as nearly as possible neutralised. 
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excess of persulphate (3—4 grm«. par grin, of iron) 
added, the liquid made up to about 300 o.o., the requisite 
quantity of acid added, and the solution boiled. With 
small quantities of manganese the boiling should he con¬ 
tinued for 20 minutes. In the analyses shown (nickel steel 
containing 0 • 45 per cent, of manganese, and commercial 
ferrous sulphate containing 0'017 per cent.), the true co¬ 
efficient for conversion of Iron into manganese, O'491, was 
used t but in some cases the results are too low, and the 
coefficient 0-5008, obtained by comparison with a pure 
maaganese salt (see former paper, loc. cit.) must be used. 

With manganese alone in solution, the precipitate can be 
dissolved in the liquid, without filtration, in excess of 
hydrogen peroxide, and the excess of peroxide titrated by 
permanganate. In presence of iron, zinc, cadmium, nickel, 
or copper, however, the results by this method were always 
far too high. Tne author now fiuis,however, that accurate 
results are obtainable if the boiling be long continued, so as 
to ensure complete decomposition of the excess of persul¬ 
phate. The following points must be attended to : —1. The 
acid solution must be boiled for at least 15—20 minutes 
after adding persulphate. 2. The liquid must be thoroughly- 
cooled before adding .the hydrogen peroxide. 3. Not too 
great an excess of hydrogen peroxide should be. used. 
4. The titration with permanganate should be carried out 
immediately after the solution of the precitato in the 
peroxide is complete.— J. T. D. 

Metals; Titration of -, by Means of Iodic Acid. 

E. Rapp. Arch, der Pharm., 1903, 241, [6], 435-141. 
Iodic acid gives iusoluble precipitatos with the salts of 
certain of the heavy metals, and these preoipitates, which 
arc of a crystalline nature and can be readily filtered, may 
be employed for the indirect determination of the metals. 
The precipitating reagent consists of a 2 per coat, solution 
of potassium iodate, purified by repeated filtration from the 
traces of barium iodate always preseat in the commercial 
salt. The value of the reagent is determined by mixing 
5 c.c. of the solution in a glass-stoppered Krlenmeyer flask 
with 1—2 grins, of potassium iodide and 10 c.c. of dilute 
sulphuric acid, in presence of ab jut 50 c.c. of water. After 
standing for about five minutes, the iodine liberated is 
titrated with N/10 thiosulphate solution. For the determina¬ 
tion of the metals an excess of the iodate solution is added 
to the solution of metallic salt in the presence of acid, the 
mixture is allowed to remain for a sufficient length of time, 
then made up to a known volume, filtered, and the excess 
of iodate is titrated in an aliquot part of the filtrate. In 
the case of barium and lead, precipitation must be effected 
in presence of acetic acid, and any mineral acid should be 
removed by the 'addition of sodium acetate. Mercuric, 
mercurous, and silver salts should be precipitated in 
presence of nitric acid. Conversely the method may be 
applied for the determination of iodates by precipitation 
with standardised silver nitrate solution and titration with 
N/10 thiocyanate solution.— J. S’. B. 

Ozone in Technical Work; Determination of ——. 
O.Brunck. Zeits.angcw. Chem., 1903,16, [37J, 894—897. 
The only method available for technical work is the titra¬ 
tion of the iodine set free by ozone from potassium iodide. 
The author found some time ago (this Journal, 1900, 776 
and 1146) that much more iodine was liberated by the 
same amount of ozone from an acidified than from a 
neutral solution of iodide; he had, however, no means of 
-ascertaining which was the correct amount, and assumed 
that the acidified solution would be the more likely, as 
being free from complications arising through the liberation 
■of alkali. More recently, Ladenburg and Quasig have 
devised a method for determining ozone, by comparing 
the weight of a given volume of ozonised air or oxygen 
with that of an equal volume of air or oxygen containing 
no ozone (this Journal, 1901, 749). This method, though 
far too elaborate for technical work, affords a means of 
-cheeking the iodine method; and Ladenburg and Quasig, 
whose results the author has confirmed, have found that 
only when ozonised air is led into a neutral solution of 
potassium iodide is the theoretical amount of iodine liberated 
—in an acid solution the amount is about 50 per cent, 
in excess. 


In carrying out the determination, the author uses a 
conical flask of about 600 o.c. capacity, the hollow stopper 
of which is furnished with a funnel holding about 25 o.o. 
and ronghly graduated, and an entry-tube for the gas; 
both of these are provided with stop-cocks, and both reaoh 
uearly to the bottom of the flask. A hole iu the hollow 
stopper oau be brought by rotation opposite to a short tube 
sealed on the neck of the flask, thus giving au exit-tube 
which can be opened or closed at wilt. Alt the ground 
portions must fit tight without uuy lubricant; or if lubricant 
be required, strong sulphuric acid must bo used. The 
capacity of the flask having bsen determined .moe for all, 
the apparatus is connected (without the use of rubber or 
other organic substance) with the source of gas, and the 
gas driven or aspirated through till the air is completely 
displaced. The funnel is filled to a mark with N/3 potas¬ 
sium iodide solution, the stop-cock opened, aud the stopper 
rotated so as to allow the iodide solution to enter the fiask 
(the volume of gas thus displaced is of course allowed for 
in the calculations). After shaking, the funnel aud tubes 
are rinsed into the fiask, N/10 sulphuric acid equivalent iu 
amount to the potassium iodide solution is added, and the 
liberated iodine is titrate! with N/100 sodium thiosulphate 
solution, using starch as indicator. A strouger thiosulphate 
solution should not be used; if the ozone conteat be very 
high, the whoie should be rinsed into a measuring fiask, 
diluted to the mark, and an aliquot portion used for 
titration. The uuthor has shown that time is without 
influence on the eti 1-result of the action between ozone and 
potassium iodide; identical results were obtained whether 
the iodide was added to the gas in the way just described, 
or whether the flask-full of gas wus slowly bubbled through 
potassium iodide solution in Drechsel flasks. 

With an acidified solution of potassium iodide the amount 
of iodine liberated depends ou and increases with the con¬ 
centration of the iodide solution, as Brodie long sinee 
showed; but with any given concentration, identical results, 
proportional to the amount of ozone present, are obtained 
in successive titrations, and no hydrogen peroxide is formed 
(for the blue colour does not slowly return after decolorising 
with thiosulphate). Thus Ladsuburg's suggested explana¬ 
tion of the reaction (4l) 3 -r 10HI + II a O =• 5I a + li a O a + 
5lI a O + 80 a ) cannot be correct, nor can it be a ease of 
catalytic action. The author suggests that at the moment 
of decomposition of the ozone molucule (Oj *» O + O a ) 
the O a formed, in a kind of “ nascent condition,” is more 
active than afterwards, and is capable of reacting on the 
potassium iodide.—J. T. D. 

Chlorine; Modified Method for the Determination of —, 
in connection with the Purification of Effluents bg means 
of Chloride of Lime. It. Schultz. Zeits. angew. Chem., 
1903, 28, [35], 833—840. 

In the purification of waste waters by means of chloride of 
lime, the process is usually followed by means of bacterio¬ 
logical tests. Since, however, a bacteriological test occupies 
at least 48 hours, the author sought to replace such tests 
by a chemical method, based on the fact that if the wator 
ooutain a certain proportion of active chlorine, it may 
be regirded as free from disease germs. The following 
modification of Wagner’s method for the determination of 
available onioriue in hypochlorites was found to give good 
results :—100 c.c. of the water, after purification by moans 
of chloride of lime, are treated with 5 c.c. of 5 per oent. 
potassium iodide solution aod 2 c.c. of aoetio acid of 
sp.gr. I-064,and titrated first with a solution of sodium 
thiosulphate of whion 1 c.c. — O'OJ05 grin, of chloriae, 
till the solution has only a faint yellow culour, and then, 
after the addition of 1 e.c. of a 1 per eent. solution of 
soluble starch, with a solution of thiosulphate, of which 
1 c.c. — O'0001 grui. of chloriae, till the blue colour dis¬ 
appears. This modification gives tower but more correct 
results than Wagner’s original method, in which hydro¬ 
chloric acid is used instead of acotic acid, as in the latter 

I process impurities contained bosh in the water and in the 
ohloride of lime interfere.—A. S. 

Portland Cement and Blast Furnace Slag. H. Soger and 
E. Cramer. IX., page 1087. 
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Carbide and Acetylene! Sampling and Analysis of -. 

H. Gall. Zeits. f. Klectrochem., 1903,9, [37],772—773. 
Tub methods of analysis for carbide and acetylene were 
fixed by a commission at the Fourth International Congress 
of Applied Chemistry in Paris, in conformity with the recom¬ 
mendations of a commission constituted by the German 
Acetylene Society. 

7 'o determine sulphur in carbide, the latter is decomposed 
with an excess of water; the sulphur remains in solution, 
aud can be determined as barium sulphate. On an average 
one finds 8600 grams of sulphur per metric ton of com¬ 
mercial carbide. 

To determine phosphorus in carbide, the latter is thrown 
into molten sodium nitrate at a red heat. The mass is then 
dissolved in water, treateil with nitric acid, and the phos¬ 
phoric arid determined by the molybdate method. The 
phosphorus contained in anthracite and in the electrodes 
used in the manufacture of carbide is determined by a 1 
similar method. Commercial carbide contains upwards of 
648 grms. of phosphorus per ton. This phosphorus arises 
from the raw materials, of which the lime contained 390— 
260 grms. of phosphorus per ton, the electrodes 310 grms. 
per ton, and the anthracite 33 grms. per ton.—L. F. G. 

Coal Tar and Oils; Testing of -, and an Improved 

Still. H. W. Jayne. J. Amer. Chem. Hoc., 1903 , 25, 
[8], 814—818. 

The author recommends the use of a beaker-shaped, copper 
experimental still, with a heavy rim round the top, to 
which a brass lid is clamped. The condenser consists of a 
glass tube immersed in an open copper trough, which can 
be heated when necessary. The tar is heated by a ring 
burner, which surrounds the still, and which is adjusted so 
that the flame strikes about the top of the contents of the 
still i this is said to prevent foaming. If the contents of 
the still continue to boil over, the author prefers, when 
making water-determinations, to dilute the tar with a liquid 
having a boiling point slightly higher than that of water 
(e g., toluene).—T. F. B. 

Cancelling Inks and other Stamping Inksj Methods for 

the Valuation of -. E. E. Ewell. U.S. Dept, of 

Agric., Rureau of Chemistry, Circular No. 12, 1903. 

Tim methods employed for the investigation of (a) inks made 
with an oil base j (6) rubber-stamp inks ; and (o) cancel¬ 
ling and other stamping inks, are described. Minute details 
are given relating to (1) the preparation and care of the 
sample ; (2) the determination of matter volatile at ordinary 
temperatures; (3) the determination of relative penetrating 
power; (4) the sedimentation tost; (5) the determination 
of lampblack and other constituents ; (6) the determination 
of ash ; (7) the resistance of pigments and dyestufis to 
light and reagents.—A. S. 

Fat; Ncu> Method for the Determination of -. C. 

Lehmann. Pfliigcrs Arch., 97, 419—420. Chem. Centr., 
1903, 2, [7], 468. 

Jn order to obtain intimate contact between the solvent and 
the substance containing fat, the author performs the 
extraction in so-culled small hall-mills, i.e., flasks filled to 
from | to | of their capacity with porcelain balls of 12—15 
mm. diameter.— A. S. 


Fat i New Method for the Determination of -. VV. 

Vftltx. PflOgers Arch., 97 , 606—683; Chem. Centr., 
1903, 2, [9]. 603. 

The author has made a series of experiments with the 
« bsll-raill ” method of Lehmann for the determination of 
fat (see preceding abstract). The results obtained by this 
method in the determination of fat in yeast, linseed-cake, 
bread, Sec., agreed with those obtained by the Soxhlet and 
Dormeyer methods.—S. 


Turpentine; Examination of Oil of ——. M. Vezes. 
Bull. Soc. China., 1908, 29 , [ 16 ] , 896—901. 


Two hundred and fifty c.c. of the sample of oil of 
turpentine are submitted to fractional distillation, 4 fine- 


tions of 60 c.c. each being collected, and a residue of 
50 c.c. being left in the flask. If it be assumed (as is 
practically the case) that none of the adulterants have 
the same boiling point as the pure oil (152°—160° C.), 
the central fraction No. 8 may be regarded as pure tur¬ 
pentine, Nos. 1 and 5 representing the concentrated light 
and heavy adulterants. The refractive indices of the 
throe fractious Nos. t, 3, and 5, are then observed at the 
same temperature, 25° G., and for the same ray of light. 
The differences n 3 — n, = ! and n 5 — n 3 ™ A ate then 
calculrted. 

Normal Adulterants. —Oil of turpentine may contain 
quantities of rosin oil ani rosin (colophony) up to a certain 
limit, owing to the process of manufacture, without fraudu¬ 
lent intent; it remuius, therefore, only to determine the 
permissible limits of tbe<e impurities. Both rosin and 
rosin oil have the same effect upon the refractive indices, 
neither of them distil over with the earlier fractions, and the 
value of S therefore remains the same as for the pure oil. 
On the oth w hand, the value of A increases with the pro¬ 
portion of these impurities; experiments have shown that 
the percentage of the normal adulterants, X, is expressed by 
the equation A — 0-0032 + 0-0037 X. The rosin is deter¬ 
mined by titration in alcoholic solution with alcoholic 
potash, in presence of phenoiphthaleia : if A = ragrms. of 
caustic potash required by 1 c.e. of the oil, then C (the 
percentage of rosin) «= £ and H (the percentage of rosin 
oil) — X — C. For genuine oils of turpentine from the 
Landes, X should not exceed 2 ■ 5 per cent., corresponding 
with a value for A of 0-0125; the maximum value of A 
should not exceed 1. Values above these are to he regarded 
as the result of adulteration. 

Abnormal Adulterants.— The number of bodies which 
can be economically used for tho fraudulent adulteration of 
oil of turpentine is very small. 

Petroleum oil dries not affect the value n a , but the values 
oi both 5 and A are affected, aud the determination of the 
normal adulterants from tho value of A is not possible in 
the presence of petroleum. The percentage of petroleum, P, 
is found by the expression S ■= 0-0007 + 0-0002 P. 

White spirit or shale oil is extensively employed for the 
adulteration of turpentine; it contains a greater proportion 
of more volatile constituents than petroleum ; its percentage, 
W, is calculated from S = 0 0007 + 0-0008 W. 

Light petroleum spirit is still more volatile thau the 
above; its percentage, E, is found by S — 0-0007 + 
0-0025 E. 

Benzene appears almost entirely in the earlier fractions, 
the refractive index of which is increased, 5 having a 
negative value The percentage of benzene, B, is found by 
the expression S = O'0007 — 0-0009 B. 

Carbon bisulphide has a still greater effect thau benzene ; 
the percentage, S, is expressed by 8 = 0-0007 — 0-0046 S. 

All the abuormal adulterants affect the earlier fractions, 
and tho nature of the adulteration can generally he guessed 
by an examination of the first few drops of the distillate. 
For a genuine oil the value of ! should lie between the 
limits of 0 000 and 0-001, and the sample should not begin 
to distil below a temperature of 150° C.—J. F. B. 

Lactic Acid, a Constituent of the Volatile Acids of Wine. 

A. Parthcil and W, Htlbner. Arch, der Pharw., 1903, 

241, [G], 421—435. 

Lactic acid is a normal constituent of wine, from which it 
may be separated, together with acetic and othor acids 
by extraction with ether. Methods have been proposed 
for the separation of the volatile acids from the ethereal 
extract by distillation with steam, the lactic acid being 
determined in the residue. But the authors prove that 
serious erroi s are involved in any such methods, owing to 
the fact that lactic acid is more or less volatile with steam. 
Ia fact it is shown that lactic acid in concentrated solutions 
may be distilled quantitatively by means of superheated 
steam. The above observations led to the conclusion, 
subsequently confirmed by direct experiments, that the 
distillate obtained in the determination of the volatile acidity 
of wine by the official methods, contains notable quantities 
of lactic aeid, and that the results obtained by titration 
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mait be too high. Consequently a method is required for 
the quantitative determination of lactic aeid in presence of 
acetic acid. The method proposed by the authors is based 
on the fact that laotie acid is decomposed by concentrated 
sulphuric acid with evolution of carbon monoxide, according 
to the equation: CjH.Oj - CH.COH + H a 0 + CO. 

The mixture containing lactic acid is heated on the water- 
bath for haif-an-hour with excess of baryta water, evapo¬ 
rated to a small bulk and then transferred to a small 
distillation flask. The liquid is evaporated to complete 
dryness under vacuum at a moderate temperature. After 
cooling, a stoppered funnel is fitted to the neck of tho flask, 
whilst the distillation tube is connected with a gas burette 
containing caustic potash solution. A few c.c. of con¬ 
centrated sulphuric acid are introduced into the flask by 
means of the funnel, and the levels are adjusted. The 
contents of the flask are then heated carefully until tho 
evolution of gas ceases, and the gas is washed with caustic 
potash solution and measured; 1 c.c. of carbon monoxide 
at 0“ C. and 760 mm. corresponds to O'00402 grm. of lactic 
acid. 

Determinations of the lactic acid present in tho distillate! 
from the determination of the volatilo acidity of wines by 
the official method, showed that the greater portion of tho 
lactic aeid was present in the anhydride form, and, there¬ 
fore, without effect upon the direct titration; but it was 
found that these distillates still contained sufficient free 
lactic acid to cause an error in the titrations equivalent to 
more than 0-01 grm. of acetic acid per 100 c.c. of wine. 

—J. F. B. 

Formaldehyde in Solutions ; Determination of -. 

G. Lemrue. Chem.-Zeit., 1903,27, [74], 896. 

Whkn formaldehyde acts on a neutral solution of sodium 
sulphite, caustic soda and tho bisulphite compound of 
formaldehyde are formed. 100 e.e. of a solution of 250 grms. 
of sodium sulphite (Nie ; S0 3 + 7H,0) in 750 grms. of water, 
are neutralised with a few drops of a solution of sodium 
bisulphite, phenolphthaleln being used as indicator. 5 c.c. 
of the solution of formaldehyde to be examined, are then 
added, producing a red coloration. The caustic soda 
formed, is estimated by titrating with N/l-sulphuric acid, till 
the solution is colourless. The final reaction is not well 
defined, two determinations may differ by from to -fc c.c., 
but as 5 c.c. of a 40 per cent, solution of formaldehyde 
require nearly 70 e.e. of N/l'acid, the error is inappreciable. 
Kach e.c. of N/l acid corresponds to 0 - 03 grm. of formalde¬ 
hyde.—L. F. G. 

Colocynth Pulp ; Determination of Oil in -E. Dowzard. 

Fhariu. J., 1903, 71, [3386], 400. 

In order to ensure the absence of seeds from colocynth 
pulp, the B.P. requirement is that the latter should ouly 
yield a trace of fixed oil to ether. The author points 
out, however, that pure colocynth pulp, free from seeds, 
contains about 3 per cent, of matter soluble in ether, 
consisting mainly of colocynthin, the active principle of the 
pulp. The best solvent is petroleum ether (redistilled), 
which readily dissolves the oil, but in which colocynthin 
is insoluble. Iu seven samples of colocyuthin pulp, the 
amount of matter soluble In petroleum ether varied between 
O'52 and 1'83 per cent. The author suggests that 2 per 
cent, of oil might be the maximum amount allowed in 
colocynth pulp.—A. S.] 

XXIV.—SCIENTIFIC & TECHNICAL NOTES. I 

-* j 

Oxidising Action of Certain Metallic Salts ; Increase of 
, the —, in the Presence of Basic Substances, especially 
Vegetable Bases. E. Sehaer. Arch, der l'harm., 1903, 
‘24J, [6], 401-409. 

The author communicates further details as to the 
" aotivifying ” influence of basic substances upon, oxida¬ 
tions by means of dilute solutions of cupric, mercuric, and 
silver salts (soe also this Journal, 1902, 1102). Amongst 
die oxidation reactions studied were those of guaiacum 
resin, pyrogaliol, aloln, indigo (on wanning), and p-pbeny- 
lenediamine. These bodies are, either not oxidised at 
ail or only slowly by the salts of, the above metals, but 


when certain organic or inorganic bases are added, oxidation 
j takes place readily, generally iu the cold. Certain alkaloids, 
■ such as atropine, codeine, coniine, morphine, veratrine, and 
quinine possess this properly strongly, but they do not all of 
them influence the salts of all three of the above metals. 
I Morphine and stryobnine were inactive towards msrourio 
acetate i caffeine, autipyrine, acetanilide, and phsnaoetin 
had no influence iu presence of cupric and mercuric salts, 
but “activitied” solutions of silver salts; glucosides and 
certain indifferent nitrogenous organic substances were iu all 
casts without influence. Other organio bases such as 
aniline, quinoline, &o., had a strong “ aetivifying ’’ iufiucnoe. 
Inorgunio bases, such as the alkaline earths and most salts 
with an alkaline reaction, also possessed this influence. 

—J. F. B. 

Acetylene and Hydride of Alkali - Metal ; Influence of 

Traces of Water on the Reaction between -. 

II. Moissan. Comptes rend., 1903,137, [11], 463—466. 
Absoldtki.y dry acetylene has no action on potassium 
hydride below 42° C., at or above which temperature, how¬ 
ever, vigorous reaction occurs. A mere trace of water is 
sufficient to bring about reaction at much lower tempera¬ 
tures. The author considers tiiat the water merely starts 
the action locally, and that tho heat of reaction, raising 
neighbouring portions of the hydride to 42° C., causes the 
reaction to spread. (Compare this Journal, 1903, 494 and 
865.)—J. T. 1). 

Mercurous Sulphide. C. Baskervillo. J. Amer. Chotn. 

Soe., 1903, 25, [8], 799. 

Arrau mercury (10 grins.) hud remained in contact with 
pure sulphuric aeid (50 grins., 99-65 per oeut.), in a closed 
vessel, at the ordinary temperature, for over five years, a 
considerable quantity of sulphur dioxide resulted, ami the 
mercury was covered with (lakes of which about O'2 grm. 
was separated, and, upon analysis, proved to bo mercurous 
sulphide contaminated with a small quantity of sulphur. 
The dark brown substance obtained, turned white on heating, 
and subsequently melted to a dark orange-brown liquid, 
which changed to a white solid on cooling.— I'. F. B. 

Crystalline Solids; Surface Flow in - ,under Mechani¬ 

cal Disturbance. G. T. BeilDy. I’roe. Roy. doc., 1903, 

72, [481], 218-225. 

In a previous communication (this Journal, 1901, 992), the 
author has shown that the effect of mechanical treatment 
of metals by cutting tools or by polishing agents is to 
produce a surface layer or film, the structure and appear¬ 
ance of which are distinct from those of tne undisturbed 
substance below. Further experiments have now been 
made with a piece of pure crystalline antimony, which was 
i filed smooth with a very fine file, and then polished, first 
with the finest emery paper, and finally with washleather 
sprinkled with the finest rouge. Photographs taken at 
various stages showed that iu the polishing with emery, the 
ridges and furrows left by the file were smoothed and rounded 
whilst the smaller pits were gradually losing their angu¬ 
larity and assuming a rounded form. The further polishing 
with rouge resulted in the metal spreading across tho ridges 
left by the emery, like a viscous paste, sometimes filling 
the furrows and sometimes bridging them over; iu some 
cases the lines of the furrows could ho traced by a row of 
holes iu the covering Hun. On rein iviug the surface film 
by etching, the ridges and furrows left by the emery again 
beoarae perceptible, showing that these had been covered 
over, not levelled down or removed. In experiments with 
a piece of Iceland spar, similar effects, caused by stroking, 
were observed even more distinctly. 

The author states that iu the experiments with the piece 
of antimony, apparently the tile carries with it a certain 
proportion of metal, but also leaves behind in the furrow* 
and on the ridges a smooth covering film, which has flowed 
at the moment when the moving point with its burden of 
accumulated metal passed over it. With the emery grains 
there is less plougning action, and the proportion of metal 
which adheres to the polishing agent is much greater, and 
tne flowing action is more pronounced; whilst in the polish¬ 
ing with rouge, the particles of the latter seem to have the 
power of seizing the surface so as tet set the molecule*, 
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gliding without actually removing much metal. In this 
latter stage the conditions of the liquid state are to a certain 
extent fulfilled, and the forms assumed by the surface tire 
determined, as in a viscous liquid, by surface tension. 

From the results of experiments with various metals, it 
appears probable that an accurate method of comparing the 
hardness and malleability of metals might be based on the 
behaviour of minute partich s during their flow under uniform 
conditions of pressure.— A. S. 

Thin Films of Metals; Effects of lteat and of Solvents 

on -. G. T. Beilby. I’roc. Roy. Soe., 1903, 72, 

[481], 226—235. 

Faraday, in 1857 (Phil. Trans., 1857, 145), showed that 
leaves and films of gold and silver supported on glass were 
changed by heating at a temperature much below the melting 
point of the metal, from moderate translucence to clear 
transparence and from high metallic reflecting power to 
comparative deadness. The author’s experiments on surface 
films on metals in their more massive forms (this Journal, 


equilibrium Is gradually attained in the solution between the 
lactose hydrate, and the lactose lactone, ( 'ijHjjO,,. 

Identical solutions are eventually obtained whether the 
hydrate or the lactone he employed. The author has 
calculated the value of the reaction-constant, K, i.e., the 
ratio between the quantity of the lactone to that of the 
hydrate in equilibrium, and finds it to be 11*4 : 7-1. The 
value lor the optical rotation of the lactone, corresponding 
I with this constant, would be 34°, and values between 
35° and 39° were experimentally found with freshly pre¬ 
pared solutions. The fact that the velocity constant for 
the increase ol' rotation of the lactoue is equal to the 
velocity constants for the decrease of rotation of the hydrate, 
is also in accord with the author’s theory.—A. S. 

British Association for the Advancement of Science; 

Presidential Address. Southport, 1903. 

In his address Sir Norman Lockyer discussed the intfuence 
of brain power on history, and stated that a relative decline 
in national wealth derived from industries must follow a 


1901, 992), and on translucent films supported on glass, 
show that both aggregation and film formation pluy a part 
in the production of transparency, when metal leaves and 
films are heated, hut that an intrinsic transparence also 
exists, altogether apart from these phenomena. All 
mechanical disturbance of the surface by polishing or 
burnishing tends to diminish transparence and to increase 
the reflecting power. Further experiments have shown 
that at a temperature much below the melting point, suffi¬ 
cient freedom is conferred on the molecules of the surface 
film by the heating, to enable them to behave us the 
molecules of the liquid mctul would do, and to arrange 
themselves, under the influence of surface tension, either in 
films or in drop-like or granular forms. Tests of the 
electric conductivity of films of gold and silver on glass or 
mica showed that the general result of heating these films 


relative neglect of scientific education ; and that unless we 
obtain a more general attention to the objects of science, 
and a removal of any disadvantages of a public kind which 
impede its progress, we shall suffer in competition with other 
communities in which science is more generally utilised for 
| the purposes of the national life. As a proof that it is not 
only our industrial classes, but also those employed in the 
State service, who are suffering from want of the scientific 
spirit, Sir N. Lockyer cited the report of the Royal Com¬ 
mission on the War in South Africa, and the account given 
by Mr. Ivan Levinstein in an address to the Society of 
Chemical Industry (this Journal, 1903, 846) of what drastic 
steps had to be taken by Chambers of Commerce, and a 
quarter of a million of working men to get the Patent Law 
Amendment Act into proper shape in spite of all the 
advisors and officials of the Board of Trade. The nation 


to temperatures above 300° C. was ultimately to increase itself is a gigantic workshop, and the more our rulers and 
their resistance from relatively small values (O’2-50 ohms) : legislators, administrators, and executive officers possess the 
up to very high values, sometimes reaching thousands of scientific spirit, the more the rule of thumb is replaced in 
megohms. | the State service by scientific methods, the more able shall 

The author concludes from the results of his experiments . we he to compete successfully with other countries along 
that a freely-suspended aggregate of solid molecules will i all lines of national us well as of commercial activity, 
take the spherical form if its surface is sufficiently large ) Our industries are suffering because trade no longer follow* 
compared with its mass, and that external crystalline form the flag, but because trade follows the brains] and our 
is only produced when the mass becomes large enough to manufacturers are too apt to be careless in securing them, 
permit the crystallic force to overpower surfaco tension. What we need is an organisation of men of science, and all 
At the surface of a solid tho crystallic^ force is apparently interested in science, similar to those which prove so 
controlled and kept in check, sometimes actually over- effective in other branches of human activity. Further, to 
powered, by surface tension, although in the body of the compete on equal grounds with other nations, we require 
metal the equally balanced molecular attractions do not more universities ; better endowment of all existing ones; 
effectually oppose the ciystallie. According to this view, , more professors, and better pay; aud much lower fees for 
the oily drops of calcium carbonate which appear as a first students. After discussing the cost of the new universities 
stage in the development of crystals, may be aggregates of required, and describing what other nations have done in 
solid molecules under ihe control of surface tension, this respect. Sir Norman I,ockyer pointed out the political 
Metals slowly deposited from solution and solids separated importance of research, and concluded by advocating the 
directly from the gaseous state, e.g., lampblack or formation of a national scientific council to aid the state in 
magnesium oxide, tend to aggregate in the granular form. ; facing the new problems constantly arising.—A. S. 


Benzene ; Action of Nascent Acetylene on -, in presence 

of Aluminium Chloride. E. Parone. L’Urosi, 25, 
148—153. Cbem. Centr, 1903, 2, [11], 662. 

On the top of a column of water, 1 cm. high, 50 grms. of 
crystallised benzene (b. pt. 80°—81° C.) were added, then 
calcium carbide was carefully introduced so that it remained i 
in contact with the benzene, and finally, after the appearance 
of the first babbles of acetylene, anhydrous aluminium 1 
chloride was added. After several days. Id the course of 
which the water, aluminium chloride, and calcium carbide 
were frequently renewed, the upper oily layer was washed 
several times with water, filtered, and fractionally distilled 
with lime. In tho distillate, ethylbenzene, styrol, C 8 H„, 
dibenzyl, C M H 14 . and anthracene were detected, together 
with unaltered benzene.—A. S. 

Lactose , Multirotafian of ——. C. 8. Hudson. Zeits. 

physik. Chem., 44, 487—494. Chon. Centr., 1903, 2, 
[9], 557. 

Tan author considers that the most probable explanation 
of the multirotation of lactose is that a condition of 


Address to the Chemical Section of the British Association, 
Southport, 1903. W. N. Hartley. Chem. News, 1903, 
88, [2286], 141—145; [2287], 151-157. 

Thk address referred mainly to work connected with tho 
emission and absorption of rays of measurable wave-length. 

Absorption Spectra. —Most of the results bearing upon 
the relation between the absorption spectra and chemical 
constitution of organic substances, have been obtained by 
means of observations extending into the ultra-violet region 
of the spectrum. Organic compounds may be divided by 
means of their absorption spectra into three main groups:— 
(1) substances constructed on an open chain of carbon 
atoms; (2) substances so constructed that the carbon 
atoms form a closed chain, either homocyclic or hetero¬ 
cyclic, e.g., hydro-aromatic oompouads, forfuran, thiephen, 
tec .; (8) cyclic compounds constituted on the type of 
bentene, naphthalene, pyridine, &o. Isomerides of o-, i*~, 
or p-positions in aromatic substances yield spectra with the 
absorption bands differing in position, in width, and in 
intensity. Sterio-isomers give identical spectra. Tha 
examination of the absorption spectra of taoMstaric com- 
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pound* and tlieir derivatives ha* shown that (1) it is 
improbable that such compounds contain a “ wandering ” 
atom of hydrogen; (2) if, in solutions of tautomeric com¬ 
pounds, two substances, of enolio and ketonic forms, are 
both present, one so greatly preponderates over the other, 
that no trace of any but the one compound can be detected ; 
(3) some compounds change spontaneously from one form 
to another, and this change sets in very quickly after the 
substance has been dissolved ; (4) some compounds change 
from one form to another under the influence of different 
reagents. 

Alkaloids give spectra of two kinds, those which do not 
and those which do exhibit absorption bands, the difference 
being dependent upon the constitution of the nucleus of the 
compound. The difference between strychnine and brucine 
is said to he simply that the latter contains two methyl 
groups; but according to the absorption curves of the two 
compounds, it is probable that strychnine is a pyridine 
derivative, and brucine a derivative of tetrahydroquinoline, 
or an addition product of quinoline of the same character. 

Emission Spectra .—Oue of the chief results of the ex¬ 
amination of the emission spectra of inorganic compounds 
is that, in accordance with the periodic law, the spectra of 
definite groups of elements are similarly constituted. The 
results, indeed, indicate that not only are the atoms of 
complex constitution, but groups of elements with similar 
chemical and physical properties, the atomic weights of 
which differ by fixed, definite values, are composed of the 
same kind of matter in different states of condensation, as 
is known to be the case in ditferent members of the same 
homologous series of orgauie compounds. Marshall Watts 
has shown that a relationship exists between the linos in 
♦he spectra of some elements and the squares of their atomic 
weights; and it is now possible, from the evidence afforded 
by the spectra of elements, to determine atomic weights, in 
many instances, as accurately as by specific heat or vapour- 
density determinations. The study of flame spectra at high 
temperatures has fouud practical application (see this Jour¬ 
nal, 1901, 993). By studying the spectra of the flamea 
duriug the Bessemer “ blow,” gallium was proved to be present 
in Cleveland iron ore. The steel made from that ore con¬ 
tained 1 part per 30,000 of gallium, and is thus richer in that 
element than any other substance from which it has been 
extracted. A. do Gramont has described a method of 
obtaining spectra of metals and metalloids by means of a 
spark, and there is a possibility of utilising this method for 
the quantitative determination of carbon, sulphur, and 
phosphorus in iron and steel during the process of 
manufacture. ■ 

Reference was also made to the remarkable properties of 
the rays produced by radium. These rays are able to 
penetrate the clothing, celluloid, gutta-percha, glass, aud 
various metals, and they also possess remarkable physio¬ 
logical properties, producing blisters and ulcerations in the 
flesh which arc difficult to heal.—A. S. 

PRIZE 

Foe a 1 tENA'nmiNG Agknt fob Spirits offered by 
the Russian Finance Department. 

Ze.its.f. Spiritusind., 1903, 26, [36], 389. 

A prize of 60,000 roubles is offered by the Russian 
Government for a denaturing agent which fully satisfies 
the undermentioned conditions. The competition is open 
to foreigners. 

The denaturing agent must not interfere with the value 
of the spirit for technical purposes. It must contain no 
bodies which can give rise to caustic, corroding products, 
e.g., sulphur, phosphorus, arsenic, halogens. The de¬ 
natured spirit, when evaporated or burnt, must not leave 
behind any solid metallic, or organic residue, which might 
be harmful to the wicks of lampH or to the metal parts of 
motors. The denaturing agent must possess no poisonous 
properties. It must make the spirit absolutely undrink¬ 
able, but it must not evolve unpleasant or irritating odours 
which would make the spirit objectionable or dangerous in 
ordinary use. It must be cheap and powerful, so that it 
can be used in comparatively small proportions. The 
denaturing agent must he of such a nature that it can be 


| readily detected by suitable tests. The process of separating 
I the spirit from the denaturing agent must be difficult and 
' so costly as to be unprofitable. The proportion of renatured 
j spirit recoverable by any practical means must be very 
small, the main bulk remaining undrinkable and containing 
the denaturing agent in recognisable form. Descriptions, 
explanations, and samples of 10 kilos., with particulars of 
cost, must reach the head office for indirect taxes and 
liquor excise by July 1st, 1905.—J. F. 11. 

#eto Books* 

Au.SGBWAHr.TK MbTHODKN 1)KB AN.U.YTISOI!KN GlIKMIB. 
Von Prof Dr. A.Gi.asskn, Director der Lahorntoricn fflr 
anorgunischc Chemie und Elektroehemie tier kiniigl. 
technisehen Ilochschule zu Aachen. Zweiter Band. 
1;liter Mitwirkui'.g von II. Cloeren. Mil 133 Abbild- 
ungen und zwei Spectraltafeln. Friedrich Vieweg und 
Solin, Braunschweig, Germany. 1903. Price M. 20. 

Koa notice of the first volume of this work, sec this Journal, 
1901, 293. 

This, the second volume, is similar in style to the first 
volume, and contains 79 1 pages of subject-matter, with 
indexes of authors and subjects. It contains 133 illus¬ 
trations, and deals with the following leading subjects 
of inorganic chemical analysis:—I. Oxygen. If. Ozono. 

III. Hydrogen. IV. Hydrogen Peroxide. V. Sulphur. 
VI. Chlorine. VII. Bromine. VIII. Iodine. IX. Fluorine. 
X. Nitrogen. XI. K.xplosives. XII. Argon. XIII. 
Helium. XIV. Phosphorus. XV. Boron. XVI. Silicon. 
XVII, Carbon. XV11I. Carbon monoxide. XIX. Carbon 
Dioxide. XX. Penalbonates. XXI. Hydrocyanic Aeid. 
XXII. Elementary Analysis of Organic Compounds. Af- 
I’Kndix, containing articles on the Quantitative determina¬ 
tion of Ozone; the lodometrie determination of Tellurous 
Acid (Norris and Fay), aud the determination of Phosphorus 
iu Iron. 

Jahkbuch iif.ii Ciikmie. Bericlit fiber die wielitigsten 
Fortsohritte der reinen und angewandten Chemie, unter 
Mitwirkuug von II. Beckurts, C. A. Bisehoff, M. Del- 
hrilck, O. Doeltz, J. M. Eder, P. Eriedliinder, C. Hiiusser- 
mann, A. Ilerzfeld, F. W. Klister, W. Kilster, J. 
Eewkowitsch, A. Morgen, F. Quincke, A. Werner. 
Herausgegehen von Richard Mbver. Xli. Jahrgang, 
1902. Friedrich Vieweg und Sohn, Braunschweig, 
Germany. 1903. Price M. 15. 

This Year-Biok of Chemistry contains 508 pages of subject- 
matter, aud indexes of authors and subjects. It comprises 
the following hranches, which arc under the care of 
the following authorities :—J. Physical Chemistry (F. W. 
Kflster). II. Inorganic Chemistry (A. Werner and 
P. Pfeiffer). III. Organic Chemistry (C. A. Bisehoff). 

IV. Physiological Chemistry (F. W. Kiister). V. Phar¬ 
maceutical Chemistry (H. Beckurts). VI. Chemistry of 
Foodstuff's (H. Beckurts). VII. Agricultural Chemistry 
(A. Morgen and W. Zielstorff). VIII. Metallurgy 
(O. Doeltz). IX. Fuels and Explosives (C. H&ussormanu). 
X. Inorguuic Chemical Technology (F. Quincke). XI. 
Technology of the Carbohydrates (A. Ilerzfeld and 
O. Scbrefcld). XII. Fermentation Industries (M. Delbrflck 
und O. Mohr). XIII. Technology of the Fats und Petro¬ 
leums (J. Eewkowitsch). XIV. Chemistry of the Tars and 
Dyestuffs (i) (Richard Meyer). XV. Chemistry of the 
Tars and Dyestuffs (ii) (P. Friedliinder). XVI. Chemical 
Technology of the Textile Fibres (P. Friedliinder). XVII. 
Photography (J. M. Eder and E. Valeuta) Also the 
General Reoistee for the Jahroanok 1891 — 1900 
(Biinde 1 his 10), Bearbeitet von W.’ Weichelt. 1908. 
Price M. 11, 

The Metallurgy of Zinc and Cadmium. By Walter 
Renton Ingalls. First Edition. The Engineering and 
Mining Journal, 261, Broadway, New York; and 20, 
Bucklersbury, London. 1903. Price 6-00 dols., or 23s. 
net. 

8vo volume, containing G88 pages of subject-matter, illus¬ 
trated by 408 engravings. The leading subjects treated ot 
are as follows:—I. Zinc and its Ores. II. Calcination of 
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Calamine. III. Blende Roasting. IV. Roasting Fur¬ 
naces. V. V tilisation of the Sulphurous Gases. VI. 
General Principles of Zinc Distillation. VII. Retort and 
Condenser Manufacture. VIII. Fuel and Systems of Com¬ 
bustion. IX. Chimneys, Heat Recuperation, and Furnace 
Design. X. 'type* of Distillation Furnaces. XI. Practice 
in Distillation. XII. Losses in Distillation. XIII. Refining 
Impure Zinc and Composition of Commercial Spelter. 
XIV. Cadmium and its Recovery. XV. Cost of Producing 
Zinc. XVI. Design and Construction of Smelting Works. 
XVII. Examples from Practice. XVIII. Proposals to 
Smelt Zinc Ore in the Blast Furnace. XIX. Manufacture 
of Zine-White, Zinc-Grey, Zinc Chloride, and Zinc 
Sulphate. 

Practical Fi.f.ctro-Chkm isTitY. By Bertram Blount, 
F.I.C., F.C.S., Consulting Chemist to the Crown Agents 
for the Colonies, &c. Second Impression. Archibald 
Constable and Co., Ltd., Westminster, London. The 
Mucmillan Company, New York. 19u3. Pricel5s.net. 
8v<> volume containing preface, 368 pages <f subject- 
matter, and index of subjects. The text is illustrated with 
46 engravings, Ac. The following are the leading themes 
treated of in this work: — I. General Principles. II. 
Winning and Refining of Metals hy Electrolytic Means in 
Aqueous Solutions. 111. Winning and Refining Metals in 
Igneous Solution. IV. Winning and Refining Metals and 
their Alloys in the Electric Furnace—Carbides, Borides, 
and Silicides. V, Electro-Deposition. VI. Alkali, Chlo¬ 
rine, and their Products. VII. Electrolytic Manufacture 
of Organic Compounds and Fine Chemicals. VIII. Power. 

Introduction to Metallurgical Chemistry. For 
Technical Students. By J. II. Stanbbik, B.Sc., a 
lecturer in the Birmingham Municipal Technical School. 
Simpkin, Marshall, Hamilton, Kent, and Co., Ltd., Lon¬ 
don. John Wright and Co., Bristol. 1903. Price 
4s. 6 d. net. 

Small 8vo volume, containing 197 pages of subject-matter 
and an alphabetical index of subjects. There are 46 illus¬ 
trations. An elementary text-book for students preparing 
for a study of tbo special subject. 

Method oe Determining the Constituents op Cast 
Iron. A Compilation of the Methods now in Use in 
Iron Laboratories in America. Prepared for the Metal¬ 
lurgical Section of the American Foundrymen’s Associa¬ 
tion hy Herbert E. Field, Secretary of the Section. 
(Reprinted from the Journal of the American Foundry- 
men’s Association, Vol. XI. [IL]) New York. 1S03. 
8vo pamphlet containing 199 pages of subject-matter, and 
comprising the following items 1. Introduction. Standard 
Methods. II. Silicon. III. Sulphur. IV. Phospboius. 
V. Manganese. VI. Total Carbon. VII. Graphitic Carbon. 
VIII. Combined Carbon. 

British and Foreign Trade and Industry. Memoranda, 
Statistical Tables, and Charts. [Cd. 1761.] Price 3s. lid. 

The Memoranda, Statistical Tables, and Charts contained 
in this return have been prepared in tho Commercial, 
Labour, and Statistical Department of the Board of Trade, 
in order to provide material that may help in the considera¬ 
tion of certain questions of fiscal policy to which public 
attention is at present prominently directed. 

The Memoranda deal with a number of topics having an 
important bearing on the position of the trade of the United 
Kingdom and the principal commercial countries, and on 
the industrial conditions prevailing therein, so far as light 
can be thrown on these matters by official statistics and 
information. 


st 


(Erafct Report* 

1. — GENEKAL. 

Peru ; Chemical Imports op-. 

Chemist and Druggist, Sept. 19, 1903. 

The following figures represent the imports of drugs and 
chemical products into Peru from 1898 to 1902. They are 
interesting as showing that Germany, tho United States, 
Italv, and Belgium are increasing their trade in these lines, 
while the United Kingdom, which formerly stood at the top, 
has been outstripped by Germany : — 


— 

| 1898. 

1 

1899. 

1900. ; 

1901. | 

1902. 

United Kingdom. 

£ 

41,611 

1 

£ 

38,922 1 

£ 

30,827 

£ | 
40,888 ! 

£ 

28,075 

Germany. 

13,988 

21,278 

20,600 

28.296 i 

29,146 

U.S.A. 

<5.099 

9,2-18 

12,140 

10,221 ! 

16,820 

Franco. , 

6,818 

9,129 

13,182 

12,062 

11.742 

Holy. 

3,903 

4,308 

3,997 

6,174 

ft,224 

Belgium. 

710 

2,381 

2,817 

3,067 

5 201 

China. 

1,171 

1,063 i 

9,071 

2,667 

2,276 

Chili. 

778 

1,814 1 

203 

417 

2,050 

Spain. 

266 

127 ! 

178 

207 

853 

Other countries. , 

; 6,003 

3,906 

4,728 

238 

2.612 


As regards the total import trade of Peru, the United 
Kingdom stands pre-eminent, her share of tho three millions 
odd pounds’ worth imported last year being well over nne- 
with third—viz., 1,113,0001. The United States is second 
with 591,000/., and Germany third with 517,000/. 

TnANSVAAt,; Trade op the -- (Six Months). 

Bd. of Trade J., Sept. 24, 1903. 

The following tables, showing the value of some articles 
imported into and exported from the Transvaal in the six 
months ended June 1903, as compared with the corres¬ 
ponding period of 1902, are compiled from official figures 
received at the Board of Trade from the Director of 
Customs, Pretoria;— 

Imports. 



Six Months 

Six Months 

Articles. 

ended 

ended 


June 1902. 

June 1903. 

Metals and manufactures (includes 

1 

1 £ 

£ 

agricultural implements, bicycles, hard¬ 
ware, iron and steel manufactures, i 
cutlery, machinery, Ac.). 

961,000 

2.432,000 

Leather and manufactures (includes sad- i 



dlery and boots and shoes) . 

Beverages (includes ale, spirits, wine, and 

206,000 

482,000 

mineral waters). 

104,000 

404,000 

Drugs and chemicals. 

Groceries and oilmen’s stores (includes 

169,000 ' 

296,000 

oils and paints) . 

115,000 ! 

282,000 

Soap find candles. j 

Jewellery and plated ware (includes 

70,000 

141,000 

clocks and watches). i 

€8,000 

103,000 

Total of all imports. 

4,218,000 | 

11,415,000 


Of the total value of merchandise imported into the 
Transvaal during the first six months of 1903, 4,704,000/. 
worth were sent viA Cape Colony, 4,873,000/. worth viA 
Natal, and 1,838,000/. worth viA Delagoa Bay. 

Exports. 


Articles. 

Six Months 
ended 
Juno 1902. 

Six Months 
ended 
June 1908. 

Gold. 

Coal. 

£ 

2,790,000 

49,000 

1,000 

£ 

5,580,000 

57,000 

19,000 

Wool. 

Total of all exports. 

2,852,000 

5,709,C00 
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111.—TAR PRODUCTS, PETROLEUM, Etc. 

Petroleum Spirit j Carriage Coastwise or-. 

BA. of Trade J., Sept. 34, 1903. 

An official notice has been issued by the Marine Depart¬ 
ment of the Board of Trade relative to the carriage coast¬ 
wise of petroleum spirit. This notice calls attention to the 
special precautions necessary, and also gives a list of rules 
which it is advisable should be observed. 

Oil Production of U.S.A. in 1902. 

Bd. of Trade J., Sept. 9, 1903. 

According to “ Bradstreets " (New York) of 29th Aug., 
the preliminary report of the United States Geological 
Survey gives the total oil production of that country, for 
1902, as 80,894,590 barrels, valued at 69,010,348 dels. This 
is the largest quantity ever known in the history of the 
country'. The production for 1901 was 69,389,184 barrels, 
value 66,417,385 dels. The increase comes almost entirely 
from Texas and California. 

Petroleum •, Heating Value of-. 

Emj. and Mining Sept. 12, 1903. 

Experiments made in the chemical laboratory of the 
University of California have demonstrated that the heatiug 
value of Californian petroleum is between 10,000 and 11,000 
calories, averaging about 10,500 calories. The best coals 
of the Pacific Coast average 7,000 to 8,000 calories; the 
usual steam coalH, much less. Comparing the cost of oil 
at 1.25 dols. to 1.50 dols. per barrel with the cost of coal 
on the basis of the theoretical heating values, a ton of oil 
would bo worth 6 dols. to 8 dols., against coal at 8 dols. to 
9 dols. The actual difference is very much greater than 
this, since there is much less waste iu oil heating. Numerous 
experiments made under boilers have shown that 4 to 4 • 5 
barrels of oil are equivalent to one ton of good coal, 
wherefore coal cannot compete with petroleum unless its 
cost bo reduced to between 4 dols. and 5 dols. per ton. 
Oil is selling now in San Francisco at less than 70 c. per 
barrel. 

Asphalt Exports of Sicily. 

Foreign Office Annual Series, No. 3080. 

The asphalt exported during 1902 from Sicily amounted 
to 57,222 tons, and went to the following countries :— 
United Kingdom, 10,060 tons; Germany, 26,>50; United 
States, 6,440; France, 5,37o ; Netherlands, 4,350; Austria- 
Hungary, 1,750; Continental Italy, 480; Egypt, 400; 
Roumania, 100; miscellaneous, 1,522 tons. 

IV.—COLOURING MATTERS, Etc. 

Dyestuffs and Colouring Matters; Imports of - 

in Bohemia. 


Foreign Office 

Annual Series 

, No. 3075. 

Year. 

Quantity. 

Value. 

r 

Tons. 

£ 

1897 

5,612 

242,750 

1898 

5,391 

231,417 

1899 

3.668 

216,958 

1900 

4,800 

i 103,875 

1901 

4,495 

180,541 

1902 

4,278 

135,011 


Natural iodigo fell from 532 tons, worth 208,333/., in 1897, 
to 327 tons, worth 106,708/., in 1902, whereas synthetic 
indigo imported from Germany rose during this period 
from 209 Iods, worth 82,083/., to 1019 tons, worth 331,208/. 

English Colour Industries and German 
Competition. 


progress, has given tho impression that tho English dye¬ 
stuffs trade is not only much smaller and less profitable, 
both of which are true, but is actually disappearing. 

| Tho statement is sometimes enlarged from dyes to oolour, 
ami even to chemicals generally. The facts are that out 
[ annual export of chemicals increased from 7,639,000/. in 
1880-4 to 8,829.000/. in 1897—1901 and 9,587,000/. in 
1902. Germany’s expoit is greater, but only ill propor¬ 
tion to her larger population. Her annual rule of increase, 
however, is greater than ours. Our annual export of 
painters' colours and materials increased from 1,256,000/. 

I in 1880-4 to 1,836,00(1/. iu 1897—1901. The figures for 
coal-tar dyes, averaging 231,001)/. in 1882—1902, show a 
decline since ihe beginning of the period, hut the trade has 
apparently been stationary in value for the last five years. 
The figures, however, are untrustworthy, owing to muny 
j sources of error. Translated from values to quantities they 
show a Urge increase. Brices have fallen 40 per cent, in 
the last decade. The German annual export has grown 
j from 2,500,000/. in 1882-8 to over 4,000,000/. ill 1896— 

] 1902. The loss we have sustained by allowing Germany 
to appropriate the bulk of the coal-tar industries, estimated 
to produce 10,000, 000 /. annually, must be placed at a frac¬ 
tion of that sum, representing the difference between it and 
the annual value now being produced by the English labour 
uml capital which would have been diverted to the produc¬ 
tion of dyes, scents, anil medicines. Similarly, the annual 
loss to India by the threatened destruction of ber indigo 
industry by Germany would be the difference between tno 
value of Indian indigo— 3,000,000/.—and tho value of sugar 
and oil, which would be produced on the same lauds with 
the same labour. Thu loss in that case, as iu the other, 
is much less than commonly supposed. (See also this 
Journal, 1903, 398—404.) 

j V.—PREPARING, BLEACHING, Etc., 

TEXTILES, YARNS, AND FIBRES. 

j Flax in Ireland; Production of ——. 

Bd. of Trade ./., Sept. 24, 1903. 

The 35th Annual Report of the Flax Supply Association 
for the Improvement of the Culture of Flax iu Ireland 
relating to the year 1902 states that the flax acreage of 1902 
has fallen away by 10 per cent., and, although the yield of 
fibre per acre was very little short of the exceptionally 
largo yield of the 1901 crop, the decrease iu the supply of 
home-grown fibre (amounting to 1822 tons) is deplorable, 
j Slill it is somewhat consolatory to notice that the yield per 
' acre of the 1902 crop exceeded that of all other years since 
I 1855, excepting only 1901, slightly surpassing the bumper 
crop of 1864, thus showing that the laud under flax last 
year is fur from being “ (taxed out.” The quality of fibre 
of the 1902 crop was quite an average one, although not 
equal to that of 1901, which excelled in strength and in 
yield from the hackle, ttie crops of very many preceding 
years. 

For the last four years flax had been one of the best 
paying crops to most cultivators. 

The following table shows the acreage under cultivation, 
and the production of flax in Ireluud for each of tho last 


five years : 

— 



Year. 

Acreage. 

Production. 

Yield per Acre. 


Acres. 

Tons. 

Stones. 

1898 

34,489 

6,281 

29'14 

1816) 

3),989 

0,743 

30*83 

1900 

47,451 

9,479 

31*96 

1901 

55,442 

12.797 

36*93 

1902 

49,742 

10,975 

35*30 


VII—ACIDS, 

ALKALIS, 

Etc. 


Ammonium Sulphate ; German 


F. Evershed, Brit. Attoc. Advance Proof), 1903. 

The exceptional progress of Germany in the coal-tar 
industries, much more rapid than her general industrial 


Chem. and Druggist, Sept. 19, 1903. 

The report of the German Ammonia Syndicate of Bochum 
for 1902 states that the year has throughout been signalised 
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by favourable conditions in the production and disposal 
of ammonium sulphate, being In marked contrast in this 
respect to the preceding year. English competition, 
especially active during the first half of 1902, was lessened 
by a continued advance of prices. Though the total imports 
into Germany were practically the same as in 1901— 
44,250 tons against 44,400, of which 32,000 and 33,000 
respectively were from Great Britain—the syndicate was 
able to work off its production, inclusive of 9000 tons of 
old stock. “If these results,’’ says the report, “ are due 
in the first place to our firmness in maintaining prices, 
they are also partly due to the increasing appreciation of 
ammonium sulphate as a manure, and of its value to 
agriculture, in which it is takingthe place hitherto occupied 
by Chilian saltpetre.” The total production of the syndi¬ 
cated works in 1902 was 57,000 tons, and was considerably 
influenced during much of the period by the limitation of 
coke production. The production of ammoniacal liquor 
increased considerably, being 18,559 tons in 1902, as com¬ 
pared with 9519 tons in 1901. The report states that the 
total production of the world in ammonium sulphate is 
about 135,000 tons in Germany, 222,000 in England, 40,000 
in France, 38,000 in Holland, Belgium, &c., 45,000 in other 
European countries, 65,000 in tho United States. The 
syndicate’s efforts to open new markets for ammonium 
sulphate were continued during the year, including exten¬ 
sive experimental work in connection with viticulture. The 
Eintracht-Tiefbau Colliery Company, of Steele-Kuhr, the 
Minister Achenbach Works, and the Harpen Mining 
Company have joined the syndicate during the year. 

Chemicals in Bohemia. 

Foreign Office Annual Series, No. 3075. 

The manufacture of chemicals is largely carried on 
throughout Bohemia, and the trade with the United 
Kingdom has increased from 1504 tons, worth 49,333/., 
in 1897 to 4076 tons, worth 130,000/., in 19u2 ; the imports 
from the United Kingdom during this period also increased 
from 554 tons, worth 50,750/., to 823 tons, worth 59,967/. 

SULPHUR l’aODL'CTION OF SlOILY. 

Foreign Office Annual Series, No. 3080. 

The following statement shows the condition of the 
sulphur trade of Sicily during 1902 as compared with 
1901 : - 

- I 191)1. ! 1902. 


Tons. Tons. 

Sulphur exported from Sicily. : 475,000 ; 481,228 

Stock in hand on December 3!. 242,438 j 329,838 


VM.—GLASS, POTTERY, ANV ENAMELS. 

Glass and China I’koduotion of Boiikmia. 

Foreign Office Annual Series, No. 3075. 

The value of glass and glassware exported from Bohemia 
in 1902 was 1,942,917/., but has decreased since 1900 by 
254,291/. The trade with the United Kingdom was 346,292/. 
in 1902, a falling off on the previous year of 70,375/. 

The export of china and porcelain rose from 684,000?. in 
1897 to 812,375/. in 1902. The value exported to the 
United Kingdom in 1902 was 79,250/., a decrease on 1901 
of 11,333/., but an increase on 1897 of 42,750/. (See also 
this .Journal, 1903, 1072.) 

Porcelain Pipes for Waterworks. 

U.S. Cons. Reps., No. 1746, Sept. 1, 1903. 

The Meissen China Factory in Saxony, is making porce¬ 
lain water-pipes. These pipes are very thin, and glazed, 
and are imbedded ■flron pipos, the space between the two 
substances being filled up with cement. China pipes, with 
the average diameter of ordinary water-pipes, will cost about 
3000 marks per mile ; if produced iu large quantities, their 
price could probably be reduced. 


X—METALLURGY. 

Chrome Iron Ore; Production or -, in the 

United States in 1902. 

Iron Age, Aug. 27, 1903. 

The annual report of the United States Geological Survey 
on the production of chrome iron ore in 1902 ehowB an 
output of 315 short tons, valued at 4567 dots., as compared 
with 368 tons, valued at 5790 dols., in 1901. California 
was the only State to produce any chrome ore in 1902. 

Copper Production in the United States in 1902. 

Iron Age, Aug. 27, 1903. 

The report of the survey on the production of copper in 
1902 states that, us compared with 268,782 long tons in 
1901, the total production of copper last year wus 294,423 
tons, of which the Bake Superior district produced 76,165 
tons,or25-9 percent.; Montana, 128,975 tons, or 43-8 per 
cent.; and Arizona, 53,547 tons, or 18-2 per cent. This 
is an increase in the total production of 25,641 tons, or 
nearly 10 per cent, as compared with 1901. 

Tungsten, Molyrdenum, Uranium, and Vanadium, in 
tiie United States; Production of -. 

Iron Age, Aug. 13, 1903. 

Tho report of tho United States Geological Survey upon 
the production of tungsten, molybdenum, uranium, and 
vanadium for 1902 gives the production of crude tungsten 
ores in the United States during 1902 as 183,1 tons, of 
which not more than a few tons were sold. In 1901 the 
production amounted to 179 tons of concentrated ore valued 
at 27,720 dols. The larger pan of the production of 1902 
was from Colorado, with a smaller amount from Connecti¬ 
cut. There were no new localities developed during 1902, 
and all the production was from the old deposits. 

Molybdenum.— With tho exception of a tew tons mined 
for experimental purposes, the entire production of com¬ 
mercial molybdenite was by a mining company of Seattle, 
Washington, from their property in the western part of 
Chelan County. This production amouuted to about 12 tons, 
approximately the same as that of 1901, but uone of the 
product was shipped in 1902. The value of these molyb¬ 
denum ores is very erratic, the highest price quoted being 
1500 dols. per ton and the lowest 100 dols. It is very 
probable that, with any constant demand for these ores, they 
would be furnished in quantity at a price varying from 
100 dols. to 200 dols. per ton for a 50 to 55 per cent. ore. 

Uranium and Vanadium.— There was a marked increase 
in the production of uranium and vanadium minerals in 
1902, which, as reported to the survey, amounted to 
3810 tons, valued at 48,125 dols., or 12 • 63 dols. per ton. 
This, of course, represents the crude ore. lu 1901 the 
production was 375 tons of crude ore. A portion of the 
uranium ore was treated, giving a concentrated product of 
25 tons, which was valued at 8000 dols. or 320 dols. per 
ton. What percentage of uranium oxide this concentrated 
ore contained is not known. The crude vanadium ore, of 
which there were 3000 tons produced, contained from 
2• 5—4 per cent, of vanadium oxide, and the crude uranium 
ore from 2'5 to 5 per cent, of uranium oxido. All of this 
production was not sold in 1902. 

Mercury Production of U.S.A. in 1902. 

Bd. of Trade J., Sept. 17, 1903. 

Tho production of mercury amounted to 34,451 flasks ol 
76fc lb.'each, valued at 1,500,412 dols., as compared with 
29,727 flasks, valued at 1,382,305 dols. in 1901. Californii 
contributed the greater part of the output, amounting t< 
29,190 flasks, as compared with 26,720 flasks in 1901 
Texas reported 5252 flasks, as compared with 2932 flaski 
iu 1901. Oregon, which furnished 75 flasks iu 1901 
reported no production during 1902, the meroury mining 
operations in that State being limited to development work. 
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XVI.—SUGAR, STARCH, Etc. 


Sugar Regime in France ; New -. 

U.S. Cons. Reps., Ho. 1749, Sept. 15, 1903. | 

On September 1, 1903, the new law removing nearly 00 | 
per cent, of the Customs and internal revenue tax on sugar i 
came into effect. In 1887 the tax on French sugar, whether 
imported from the colonies or manufactured at home, was 
fixed at 58 frs. per 100 kilos, plus 6-75 fre. additional on 
sugar imported from other countries than h ranee and her 
possessions. In 1897 this tax was maintained and exporters ' 
of sugar were granted an export bounty of about 10 frs. per 
100 kilos, on all French sugar exported to foreign countries. 
The new law reduces the customs and internal-revenue tax 
from 58 frs. to 24-1 frs. per 100 kilos., and also suppresses 
the export bounty. | 

The current retail price for white cut loaf in France at 
present is 1 - 05 francs per kilo.; for white granulated sugar, 
good quality, 1 franc per kilo. (In and after September 1 
it is understood that white cut loaf will be generally reduced 
from 1 *05 francs to 65 centimes per kilo., and white 
granulated from 1 frane to 60 centimes per kilo. The 
cheaper sugars will be correspondingly reduced. One of 
tho results already annouuctd for September 1 will be the 
reduction of 20 centimes per kilo, on the price of chocolate, 
which is one of the most important staples of the country. 
The manufacturers of French sweet biscuits have also 
announced a reduction of 5 centimes per pound. Owing to 
the high price of sugar, France has heretofore imported from 
England a very considerable percentage of her fruit pre¬ 
serves. One result of the new law will probably bo the 
largely increased manufacture of products of this nature in 
France and consequent loss to British exports. 

Suoau Production of Germany. 

Bd. of Trade J., Sept 24, 1903. 

The Rtichsanzcigcr for Sept. 14 publishes statistics of 
the production of sugar in Germany during the 13 
months from Aug. 1, 1902, to Aug. 31, 1903. As a 
result of new regulations in regard to sugar taxation in 
Germany, the sugar campaign which formerly ran from 
Aug. 1 of each year to July 31 of the following, will, from 
this year onwards, commence with Sept. 1 and run to 
Aug. 31. During the 13 months from Aug. 1, 1902, to 
Aug. 31, 1903, 11,255,958 metric tons of raw beets were 
used, whilst 1,511,995 metric tons of raw and 1,449,600 
metric tons of refined sugar were produced, the total out¬ 
put expressed in terms of raw sugar being calculated at 
1,774,462 metric tons. During the corresponding 13 
months of 1901-1902, 16,012,867 metric tons of raw beets 
were used, and 2,042,035 metric tons of raw and 1,433,542 
metric tons of refined sugar produced. 

New Saccharine Plant. 

U.S. Cons. Reps., No. 1748, Sept 14, 1903. 

The Technical Review of Berlin statos that a plant has 
recently been found in South America which contains a 
considerable quantity of saccharine matter, is not ferment¬ 
able, and possesses an unusually strong saccharine taste. 
The plant is of the same species as the German Kunigun- 
denkraut ( Eupatorium cannabinum) , is herbaceous, from 
8 to 12 ins. high. Its botanical name is Eupatorium 
rtbandinm. According to experiments made at the Agri¬ 
cultural Institute at Asuncion, this plant is said to yield a 
substance which is from 20 to 80 times as sweet as ordinary 
cane or beet sngar. 

XVII.—BREWING. WINES, SPIRITS, Etc. 

Alcohol; Duti-Frbk——, for Scientific Research. 

Sir H. E. Roscoe. — Brit. Assoc. Advance Proof*, 1908. 

Sir Henry Roscoe reported that the Government had 
made a small concession in the matter, but it applied only 
to the common 96 per cent, alcohol. Pure, or “ absolute,” 
alcohol was not made by manufacturers in this country. 


because of the heavy dutios on tho materials involved. 
There were many chemicals required by the chemist in the 
manufacture of which large quantities of pure alcohol were 
needed. The alcohol formed no putt of the finished drug, in 
which it did not appear, yet the manufacturer had to pay the 
heavy duty on the alcohol he used for manufacturing. Crude 
alcohol in the form of methylated spirit might be used 
for all sorts of trade and domestic purposes, hut the pure 
alcohol needed by the scientific worker, or that consumed 
in large quantities in preparing his materials, must pay the 
same duty as the liqueur brandy sipped by the lion tiwant 
after his feast. Tins was not only a gross imposition on 
scientific education and research, but drove our schools and 
colleges to Germany for drugs in tile making of which pure 
alcohol was needed. 

A VIII. II.—SANITATION. 

Siikkf Dies, &o.; Carriage of -. 

j lid. of Trade J., Sept. 24, 1903. 

The attention of the Board of Trade has been called to the 
dangers which may arise from packages of sheep dip and 
similar preparations containing poison being so stowed on 
hoard ship as to become damaged, and to cause their 
contents to escape, and mix with articles used for human 
food, which may also form part of the cargo of the vessel. 

It is very important that all such packages, boxes, or 
cases intended for export should he marked on the outside 
with the word “ Poison,” in letters at least as conspicuous 
as the uddress, so that shipowners who carry these goods 
may know the nuture ol the contents of the packages they 
are dealing with, and stow them accordingly. 

XIX. — PAPER, PASTEBOARD, Etc. 

Carbon Papers j Carriage of -, on hoard Ship. 

Bd. of Trade J., Sept. 24, 1903. 

A further notice has been issued stating that carbon 
papers, containing, as they do, fatty substances and finely- 
divided carbon, or compounds of carbon, are liable, under 
certain conditions, to some ri-k of spontaneous ignition. 

If a limited number of sheets is packed iu air-tight tins 
within a suitable case, no objection need be raised to their 
carriage as general cargo. 

If carried in any quantity, and not packed in such tins, 
they should be carried as deck cargo only. 

XX.-FINE CHEMICALS, Etc. 

Sicilian Products. 

Foreign Office Annual Series, No. 3080. 

Among the articles exported from Sicily last year were 
the following, the bracketed figures being the exports for 
1901 : Olive oil, 1906 tons (13G0) ; essential oils, prin¬ 
cipally lemon, bergamot, and orange, 425 tons (302 tons); 
tartaric acid,25 tons(l J tons) ; citric acid,27 tons (79 tons); 
wine-lees, 6003 tons (4700 tons); calcium citrate, 2260 
tons (870 tons) ; concentrated lemon-juice, 2200 tons 
(1,741 tons). From Palermo the following articles were 
exported last year, compared with the years 1900-1901 


_ ! 

1900. 

1001. ( 

1902. 


Tons. 

58 

1 

Tons. 1 
72 

Tons 

52 


745 

2.174 

2.470 


i ,m 

1,842 


5W) 

440 

627 


09 

101 

Lemon fuioe. 

Sulphur. 

7G7 

| 18.610 

m 

1 13,908 

896 

6,486 
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N.B.—In these Hits, [A.] means " Application tor Patent," and 
[O.B.], * Complete Specification Aocepted.” 

Where a Complete Specification aocompantee an Application, an 
asterisk !• affixed. The dates given are (1) in the oa» of Applica¬ 
tions for Patente, the dates of application, and (ii) In the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
•inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 

1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 19,962. Meyer (Meyer and Arbuckle). Means of 
evaporation for the concentration of sac oh urine, 
syrups, brine, or other fluid.* Sept. 16. 

„ 19,964. Schwarzhaupt. Liquid diffuser.* Sept. 16. 

„ 19,993. Greiner. Evaporating and boiling down 

apparatus. Sept. 16. 

„ 20,049. Howortli (Eyde and Birkeland). Method 

of producing powerful chemical reactions in 
gases or gas mixtures, and apparatus therefor.* 
Sept. 17. 

„ 20,126. llencke. Evaporating and drying materials. 

Sept. 18. 

„ 20,163. llloxam (Lilian). Treatment of liquids 

with ozonised air or other gaseous ozone mix¬ 
tures. Sept. 18. 

„ 20,370. Selimidt. Process and apparatus to draw 

off oily fluids.* Sept. 22. 

„ 20,653. Lillie. Evaporating tubes for evaporators.* 

Sept. 25, 

„ 20,777. McNeil and McNeil. Evaporating or con¬ 

centrating apparatus. Sept. 28. 

„ 20,795. Blasberg. Refining apparatus.* Sept. 28. 

I[C.S.] 21,650 (1902). Field. Manufacture of acid-proof 
vessels, &c. Oct. 7. 

„ 23,665 (19»2). Ingham, Langton, and Ingham. 

Continuous kiln. Sept. 23. 

„ 26,836 (1902). Foster. Apparatus for evaporating 

liquids. Sept. 30. 

„ 27,473 (1902). Bamber. Centrifugal separators. 

Oct. 7. 

„ 4537 (1903). Mark. Apparatus for subjecting 

materials to the action of gases. Sept. 30. 

„ 18,292 (1903). McKnight. Apparatus for con¬ 

densing fumes formed in volatilisation processes. 
Sopt. 30. 

II.—FUEL, GAS, AND LIGHT. 

#[A.] 19,929. Catier. Generators for power gases.* 
Sept. 16. 

„ 20,265. Dunlop. Gas producing plant. Sept. 21. 

„ 20,313. Wedekind and FOrschke. Production of a 

porous, hard electrode mass, insoluble in alkalis, 
from metallic oxides or metallio powders.* 
Sept. 21. 

„ 20,315. Strengc. Furnace for making coko from 

peat, &c. Sept. 21. 

„ 20,330. Pooiey and Poulson. Apparatus for en¬ 

riching coal gas or other gas. Sept. 22. 

„ 20,412. Elworthy and Williamson. Manufacture 

of gas for illuminating, heating, and power 
purposes. Sept. 22. 

„ 20,420. Ekenberg. Manufacture of fuel from peat, 

waste wood, coal substances, &c.* Sept. 22. 

„ 20,556. Lake (Ges. f. fc'lijesige Gase, U. Pictet & 

Co.). Method for increasing the intensity of 
incandesoent light. Sept. 24. 

„ 20,570. South. Manufacture of combustible gas. 

Sent. 24. 

„ 20,574JWifson. Gas producing furnaces. Sept. 24. 

„ 20.677. Holmes. Apparatus for extracting tar from 

illuminating gas. Sept. 25. 

„ 20,678. Ceiasoli. Gas producers. Sept. 25. 

20,831. McLean and Paterson. Treatment of peat. 
Sept. 28. 


[A.] 20,850. Cerasoli. Gas producers. Sept. 28. ’ 

„ 20,868. Tweed ale and Smalley. Apparatus for 

cooling and purifying producer gases. Sept. 29. 

„ 20,941. Midgley. Furnaces. Sept. 29. 

„ 21,149. Crossley and Rigby. Gas producers. 

Oct. 2. 

„ 21,221. Joyner. Intensifying the incandescent 

mantle light. Oct. 3. 

„ 21,300. Birkbeck (Shedlock). Artificial fuel and 

the manufacture thereof, Oct. 3. 

[C.S.] 14,077 (1902). Whitfield. Gas producers. Sopt. 80. 

„ 22,282 (1902). Fowler and Medley. Apparatus 

for cleansing gas from producers, blast furnaces, 
and coke ovous. Sept. 23. 

„ 24,371 (1902). Clay. Manufacture of water gas. 

Oct. 7. 

„ 25,037 (1902). Siemens. Regenerative gas re¬ 

heating furnaces. Oct. 7. 

„ 25,319 (1902). Dowson. Manufacture of generator 

gas, and apparatus used therewith. Oct. 7. 

„ 26,195 (1902). Schill and Lane. Purification of 

gas. Sept. 30. 

„ 26,709 (1902). Wilson. Gas producers. Sept. 28. 

„ 27,416 (1902). Grice and Dewey. Means for 

intensifying the illumination of incandesoent 
mautles. Ocl. 7. 

„ 27,917 (1902). Schill. Apparatus for washing and 

similarly treating gas. Sept. 23. 

„ 12,477 (1903). Marechal and Barriere. Gas pro¬ 

ducers. Sept. 23. 

„ 14,305 (1903). Boult (Seydel). Cupola furnaces. 

Sept. 23. 

„ 16,263 (1903). George. Gas producers. Sept. 30. 

III.-DESTRUCTIVE DISTILLATION. TAB 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[C.S.] 21,145 (1902), Wetter (Hiitgerswerko A.-G.). 
Deodorisation of tar and mineral oils. Oct. 7. 

,, 13,837 (1903). Wegelin. Manufacturing Root or 

lampblack from tar and other carbonaceous 
substances. Sept. 30. 

„ 16,641 (1903). Catchpolc and Catchpole. Purifi¬ 

cation of naphthalene and anthracene. Sept. 23. 

IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 19,973. Johnson (Kalle and Co.). Manufacture of 
colouring matters containing sulphur and of 
intermedia^ products. Sept. 16. 

„ 20,151. Johnson (BadischeAnilinundSoda Fabrik). 

Manufacture of anthracene colouring matters. 
Sept, 18. 

„ 21,019. Cosway and The United Alkali Co., Ltd. 

Manufacture and production of black colouring 
matters. Sept. 30. 

[C.S.] 22,824 (1902). Imray (Meistcr, Lucius und Brfl- 
ning). Manufacture of a sulphurised dyestuff. 
Sept. 23. 

„ 23,831 (1902). Imray (Meister, Lucius und Br(l- 

ning). Manufacture of a red azo dyestuff. 
Sept. 23. 

„ 24,869 (1902). Meyenberg, Levy, and Clayton Ani 

line Co. Manufacture of aromatic bases. Sept. 23 

„ 25,851 (1902). Imray (Meister, Lucius uud Bril 

ning. Manufacture of bluish black sulphurised 
dyestuffs. Sept. 30. 

V.—PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 20,476. Mascelli. Dyeing apparatus. Sept. 23. 

„ 20,589. Young and Waddell. Method of prepar 

ing flax and tow for spinning. Sept. 24. 

„ 20,925. Thompson (Wegmann and Co.). Metho 

of and apparatus for dyeing cotton and the like 
Sept. 29. 

„ 20,942. Do Naeyer. Dyeing vats. [Belgian Appl 

Oct. 7, 1902.]* Sept. 29. 
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[A.] 20,959. De Naeyer. Apparatus for dyoing, bleach¬ 
ing, and mercerising textile materials. [Belgian , 
Appl., Dec. 81, 1902.]* Sept. 30. 

„ 21,252. Coventry. Process of sizing or weighting 1 

yarn. Oct. 3. \ 

[C.S.] 21,097 (1902). Ilildyard. Multicolour printing. 
Sept. 30. 

„ 23,580 (1902). Printing Art Co., Black and Mow¬ 

bray. Means for multicolour printing. Sent. 30. 

„ 25,990 (1902). Colnuru and Colburn. Machines 

for scouring or washing wool. Sc. Oet. 7. 

„ 17,608 (1903). llardcustlc. Machinery for treat- ! 

iug doth or yarn with liquors, gases, or vapours 
in motion. Oct. 7. 

,, 18,675 (1903). Cadgenc. Process for printing tex¬ 

tile fabrics. Oct. 7. 

VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 20,?24. Hansford (Cnssella and Co ). Production 
of two-coloured effects upon straw or mixed 
straw und chip plaits. Sept. 21. 

[C.S.] 17,808 (1903). Brenner. Preparing wood for 
taking colouring matter. Sept. 30. 

VII.—ACIDS, ALKALIS, SALTS, Eto. 

[A.] 20,038. Lee. Manufacture of cyanide of potassium. 
Sept. 17. 

„ 20,069. Davis. Manufacture of alkaline prussiates. 

Sept. If. 

„ 20,497. Kowalski aud Moscicki. See under XI. 

20,655. Evans (Elektrochemischo Wcrke). See 
under XI. 

„ 20,797. Woltereck. Production of ammonia. 

Sept. 28. 

„ 21,122. Jaubert. Preparation of oxygen. [French 

Appl., Oct. 27, 1902.]* Oct. 1. 

„ 21,154. Macnab (Gridin and Ilart). Process 

for the production of chemical compounds. 
Oct. 

[C.S.] 18,015 (1902). Thwaite and Denny. Producing 
zinc oxide. Sept. 23. i 

„ 20,657 (1902). Casper (Comba). Recovery of 

copper from solutions containing it. Sept. 23. 

„ 21,120 (1902). Pictet Syndicate, Ltd. Method of 

producing liquid air. Sept. 30. 

„ 25,683 (1902). Spence and P. Spence and Sons. 

Manufacture of compounds of alumina. Sept. 30. 

„ 26,916 (1902). Winsloe and Hart. Apparatus for 

th6 manufacture of sulphuric acid by the chamber 
process. Oct. 7. 

„ 3C (1903). Grossmann and Grossmaun’s Cyanide 
Patents Syndicate. Manufacture of cyanides 
and the recovery of bye-products. Sept. 30. 

„ 15,752 (1903). Schilling and Kreirer. Mode of 

continuously extracting ammonia from the 
sewerage waters of towns. Sept. 23. 

VIII.—POTTERY, GLASS, AND ENAMELS. 

{A.] 19,718. Johnson. Liquid or medium for mixing ] 
with colours used in decorating ceramic Ware. 
Sept. 14. j 

,, 20,679. Arhogast. Methods of manufacturing glass- l 

ware. [U.S. Appl., Sept. 30, 1902.]* Sept, 25. 

,, 21.063. Eliis. Duplicated kilns for burning pottery, 

glass, &c.,the smoke being destroyed. Oct. 1. 

[C.S.] 20,495 (1902). Courmont. Imitation ceramic ware. 
Sept. 30. 

„ 20,586 (1902). Goebel. Firing kilns for porcelain 

and the like. Sept. 23. 

IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 19,784. Kroll. Preservation of timber. Sept. 14. 

„ 20,028. Sadler. Brick kilns. Sept. 17. 

„ 20,080. Delpbin. Manufacture of artificial stone 

made largely from slow-setting piastre or semi¬ 
plastic materials. Sept. 17. 


[A.] 20,141. Booth and Crosland. Furnaces or kiln* 
suitable for calcining limestone, Ac. Sept. 18. 

„ 20,262. Lauder and Ferguson. Imitation hnilding 

stone. Sept. 21. 

„ 20,421. Ilewett (Patent Artistic Stone Co.). Manu¬ 

facture of ai’tilicial stone. Sept. 22. 

[C.S.] 22,717 (1902). Putnam. Composition to be mixed 
with or applied to cement and tho like. Sept. 28. 

„ 22,735 (1902). Bamher. Manufacture of Portland 

cement. Sept. 23. 

„ 22,898 (1902). Bollings and Bollings. Refractory 

material. Oct 7. 

„ 25,221 (1902). Engels. Production of fireproof 

materials Sept. 23. 

,, 17,812 (1903). Klcflsch (Klefisch). Manufacture 

of bricks from slate waste and lime. Sept. 28. 

„ 18,284 (1903). Mernhon. Refractory articles of 

manufacture. Oct. 7. 

X.~METALLURGY. 

[A.] 19,783. Delprat. Extracting zinc and other sul¬ 
phides from their ores.* Sept. 14. 

„ 19,921. Simpson (Simpson). Retort for distilling 

or treating zinc and other ores. Sept. 16. 

.. 19,984. Price. Furnaces, especially for tho separa¬ 

tion of gold or other precious metals from waste, 
&C. Sept. 16. 

„ 20,001. Cowper-Coles, Sterne, und the Cowper- 

Coles Inventions Development Co., Ltd. Process 
for rendering silver untaruishahlo. Sept. 17. 

„ 20,285. Bluekmore. Machine for separating ores 

and other minerals by electro magnets. Sept. 21. 

„ 20,288. Brookes (Berliner Blechemballage Fabr. 

Gerson). Producing coloured impressions on 
metal plates. Sept. 21. 

„ 20,419. Sulinuu an'l Kirkpatrick-Picard. Separation 

of minerals from ores and gungtie. Sept. 22. 

„ 20,709. llilpert and Putili. Producing a bright 

metallic coating on paper, leather, &e. Sept. 26. 

„ 20,758. Sorensen. Process for hardening alu¬ 

minium. Sept. 26. 

„ 20.785. lieyc. Improving and hardening steel and 

iron. Sept. 28. 

„ 21,187. Carson and Ogle. Treatment of zinc and 

other ores. Oet. 2. 

„ 21,220. Cowper-Coles. Recovering copper from 

its alloys. Oct. 3. 

„ 21,287. Dejey. Engraving and etching metal. 

Oct. 3. 

„ 21,299. Garrard and Ferranti. Removal of scale 

from iron and similar metals. Oct. 3. 

[C.S.J 20,084 (1902). Evans (Elektrochemisclie Werke). 
Production of metallic calcium. Sept. 23. 

„ 21,391 (1902). Conein. Process of treating matts 

and raw metals in reverberatory furnaces. 
Sept. 2.3. 

„ 23,044 (1902). dust, Jenkins, and Frith. Manu¬ 

facture of a new metallic alloy or metal. Oct. 7. 

„ 24,248 (1902). Talbot. Manufacture of steel or 

ingot iron. Sept. 23. 

„ 26,280 (1902). Marks (Delprat). Extraction of 

zinc and other sulphides from their ores. Oct. 7. 

„ 26,466 (1902). Conein. Treatment of matts and 

raw metals in metallurgical hearth furnaces. 
Oet. 7. 

„ 17,434 (1903). Mills (Bradley). Reduction of 

iron and other metals from their ores. Oct. 7. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 20,497. Kowalski and Moscicki. Plant for producing 
nitric, products by electric discharges in gaseous 
mixtures.* Sept. 23. 

„ 20,655. Evans (Elektrochemische Werke). Elec¬ 

trolytic production of alkaline earth metals, more 
especially calcium. Sept, 25. 

„ 20,685. Simm and Denny. Electrical resistanoe 

furnaces. Sept. 26. 


■ 
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r\/l 20,889. Kellner. Process and apparatus for the 
electrolysis of chlorides of the alkalies* 
Sept. 29. 

21,104. Blackman and Warren. Electrolyte for 
batteries and method of preparing the ingredients 
for same. Oet. 1. 

[C.S.] 19,999 (1902). Fiedler and Puc'nmaller. Secon¬ 
dary battery elements. Sept. 29. 

XU.—FATS, FATTY OILS, WAXES, AND SOAP. 

rC.S.l 25,492 (1902). Blake. Apparatus for testing the 
lubricating power of oils, greases, and other 
lubricants. Sept. 23. 

XIII.— PIGMENTS, PAINTS! RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A .—Pigments, Paints. 

fC.S.] 22,663 (1902). Oliphant and El worthy. Process 
and apparatus for the manufacture of white lead. 
Sept. 30. 

17.784 (1903). Armbruster and Morton. 1 ro- 
cesses of making pigments. Oct. 7. 

17.785 (1903). Armbruster and Morton. Com¬ 
positions of matter to be used for pigments, and 
process of making the same. Oet. 7. 

B _ Resins, Varnishes. 

[A.] 21,020. Johnson (Foelsing). Treatment of pro¬ 
ducts containing gums and resins for the separa¬ 
tion and obtainment of the gums and resins 
therefrom. Sept. 30. 

[CS] 18,714 (1903). Horst. Manufacture ot linoleum. 
Oct. 7. 

C. — India-rubber, %c. 

[A.] 19,884. Panzetta and Frost. Vulcanising appa¬ 
ratus. Sept. 15. 

XIV.—TANNING, LEATHER, GLU K, AND SIZE. 
[A.] 20,063. Horn. Preparation of a clear solution of 
casein. Sept. 17. 

[C.S.] 16,038 (1902). Parsons. Tanning. Sept. 30. 

20,318 (1902). Bierieh. Manufacture of meal from 
” Vaw horn, &c., suitable for the production of a 
homogeneous horn substance. Sept. 23. 

„ 7492 (1903). Magnus. Leather, and process of 

treating the same. Oet. 7. 

„ 17,817 (1903). Gltiscl. Tanning machines. Sept. 23. 

XV.—MANURES. 

[C.S.] 20,679 (1902). Metcalfe. Manufacture of manures 
from waste auinml materials. Sept. 30. 

XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 19 , 962 . Meyer (Meyer and Arbuckle). See under I. 
rC.S.l 15,274(1903). Whiteman (Synd. Exploitation Brev. 

Hlavati). Extraction of the crystalliaable sugar 
in saccharine liquids obtained from beetroot or 
sugar cane. Sept. 30. 

XVII.— BREWING, WINES. SPIRITS, Etc. 

[C.S.] 25,438 (1902). Scott. Purification of spirit. 
Sept. 30. . 

14,839 (1903). Lapp. Process of coating metallic 
fermenting vats and storage vessels for beer. 
Sept. 23. 

„ 15,935 (1903). Kubessa. Brewing process. Sept. 13. 

XVTII.—FOODS s SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A.—Foods. 

[A.] 20,630. §pewer. Butyrometers. Sept. 25. 

B.—Sanitation j Water Purification. 

[A] 19,916. Woodall. Water purifying apparatus. 
Sept. 15. 


[A.] 20,021. Turner. Treatment of trade effluents. 

Sept. 17. . 

20,025. Cowie. Bacterial bed system of treating 
’ effluents containing matter in suspension. 

20,7 U. Stiff. Bacteria and filter beds. Sept. 28. 

1 20,832. McLean and Paterson. Treatment of 

sewage. Sept. 28. . , 

rc.s.1 26,756 (1902). Candy. Preparation of materials 

L for use in filter or bacterial beds. Oet. 7. 

15,792 (1903). Schilling and Kremer. See under 
VII. 

C. — Disinfectants. 

[A.] 19,837. Rosters. Forming solutions of antiseptics 

1 which are otherwise insoluble or not easily 

soluble. Sept. 15. 


XIX—PAPER, PASTEBOARD, Eto. 

FAT 21,030. Viscose Syndicate, Ltd., and Cross. 
Method of refiniug or purifying viscose* 
Sept. 30. 

rC.S.l 20,575 (1902). Camara and Kgana. Extracting 
L cellulose from sugar caue trash, pulp, or residues 

and similar products, for making pulp for paper, 
pasteboard, &c. Sept. 30. 

24,542 (1902). Kellner. Manufacture of cellulose. 
Sept. 23. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 
r\.l 19,895. Johnson (Deutsche Cold und Silber 
Seheidcanslalt vorrn. Roessler). Manufacture 
of prussic acid. Sept. 15. 

„ 20,223. Thompson (Miiller and Linscrt). I ro- 

ducts of condensation from dioxj benzenes with 
formaldehyde and ammonia,* Sept. 19. 
fC S ] 26,271 (1902). Imray (Meister, Lucius und Brtt- 
1 iiing). Manufacture of substitution products of 

4 - umido - 2.3 - dimethyl- l-phenyl-5-pyrazolones 
and homologues thereof. Sept, 23. 

26,362 (1902). Wetter. (Heine and Co.). Manu¬ 
facture or recovery of terpeue alcohols and the 
manufacture of perfumes. Oct. 7. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 19,975. .Toly. Production of photographs, &c. in 
colour?. Sept. 16. 

,, 20,106. Howlands and Gooch. Colour photogra¬ 
phy. Sept. 18. ^ . 

„ 20,325. Zimmermnnn (Chem. Fab. auf ActieD, 

voim. Sobering). Photographic paper. Sept. 21. 

„ 20,434. Hill and Voung. Reproduction of copies 

of drawings. Sept. 23. _ 

ms.] 25,243 (1902). Sanded Filins and Plates, Ltd., and 
Smalley. Photographic films. Sept. 23. 

25,244 (1902). Starnes. Photographic printing 
process. Sept. 23. 


[A.] 


XX1L—EXPLOSIVES, MATCHES, Etc. 

19,tl7. Mooney. Wax matches or vestas. Sept. 14. 


„ 19,817. Nicholas. Explosives. Sept. 14. 

„ 20,216. Bielenfeldt. Explosives or blasting com- 

positions. Sept. 19. 

„ 20,965. Curtis and others. Explosives. Sept. 30. 

„ 20,999. Luck. Manufacture of explosives. Sept. 30. 

[C.’s.] 22,895 (1902). Markl. Safety match or like ignit¬ 
ing composition. Sept. 30. 

25,540 (1902). Wetter (Westfiiliach - Anhalt. 
Sprengstoff-A.-G.). Explosives. Sept. 80. 

„ 26,802 (1902). Dreany. Explosives for blasting 

purposes. Sept. 23. 

,, 26,891 (1902). Johnson (Chem. Eabr. Gnesheim 

Elektron). Igniting compositions for matches. 
Oet. 7. 

„ 17,946 (1903). Sachs. Safety fuses. Sept 30. 
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G. W. Campbell Arnott, 
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W. Hodgson Ellis. 
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Edgar B. Kenrick. 
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W. Lnsh Miller. 

Jits. P. M urray. 

J. M. Sparrow. 

M. J. Taylor. 

Harold van der Linde. 
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Alfred Burton, 42, Front Street West, Toronto. 
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G. Watson Gray. 

Max Muspratt. 
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J. T. Hewitt. 
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Prof. YV\ R. llodgkinson. “ Application of X Rays to the Exami- 
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Mr. W. Muir. “ New Chemically Active Variety of Red Phos¬ 
phorus, atid its Use in the Manufaetim* ot Matches,’’ by 
Drs. Marqunrt and Schulz. 

Mr. F. Bale. “ New Com pound of Phosphorus for theMnnufaetnre 
of Matches,” 

Prof. V. H. Veley. F.R.S.. and Mr. J. J. Manley. “Densities of 
Concentrated Nitric Acid at DilTerent Temperatures.” 

Messrs. 8. S. Brnme un<l Wallace A. Cowan. “Comparison of 
^Different Types of Calorimeters.” 
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SESSION 1904. 

Friday, Nov. G.—Chairman's Address: “ Municipal Chemistry.' 


i^ctoraetlr Section, 


A. Allhusen. 

P. P. Bedson* 
H.8. Collins. 
T. W. Hogg. 
H. Louis. 

N. U. Martin. 
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SESSION 1903—1904. 

Monday, Nov. 2 : 

w x 1," Some Properties of Radium Salts.” 

W. Ackroyd.^ Colour Changes effected by Radium Rays.* 
T. Fairley. Certain Reactions of Radium Salts.” 3 
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SUBSCRIPTIONS FOR 1904. 

Foreign and Colonial Members are reminded that the 
subscription of 25.t. for 1904, payable on January 1st next, 
should bo sent in good time to the Hon. Treasurer (Mr. 
Samuel Hall), in order to ensure continuity in the receipt of 
the Society's Journal. Any changes of address to appear 
in the new List of Members now in course of preparation 
shouhl reach the General Secretary not later than January 
15th, 1904. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
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Ammonia Co.). 
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Kawollc, Frederick C., c/o Marx and Rawolle, 100, William 
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Robson, Tom, Caixa 149, Pernambuco, Brazil, Engineer. 
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Chase, March F., l/o Mineral Point; c/o New Jersey Zinc 
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Colby, Albert L., l/o Broadway; e/o International Nickel 
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Matthews, Dr. J. Merritt, l/o Sooth 45th Street; 423, South 
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Milnes, Cresswell, l/o Greenhithe ; Arlesey, near Hitcbin, 
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Pearce, Wm., l/o Woodford; Chemical Works, Bow 
Common, London, E. 

Reynolds, Dr. J. Emerson, F.R.S., l/o Dublin ; 29, Campden 
Hill Court, Kensington, W. 

Ilicderer, Dr. H. S., l/o Newton, N..T.; 251, West 95th 
Street, New York City, U.S.A. 

Rose. J. L., l/o C'heetham Hill; Gorton Brook Chemical 
Works, Manchester, S.E. 

Sanford, P. Gerald, l/o Croydon ; Laboratory, 20, Cullum 
Street, London, E.C. 

Sehieren, G. Arthur, l/o New York; Dixie Tannery, 
Bristol, Teun., U.S.A. 

Smith, F. M., l/o Sun Francisco; 100, William Street, 

. New York City, U.S.A. 

Stark, J. Fleming, l/o Wandsworth; Kosedale, Bromboro’, 
Cheshire, Works Manager. 

Stewart, Robert, l/o Nottingham; 11, Grosvenor Road, 
Ilford, Essex. 

Stokes, Dr. If. N., I/o Geological Survey; Bureau of 
Standards, Washington, D.C., U.S.A. 

Watson, Herbert J., l/o Kilwinning; Glenarm Villas, 
Cavendish Street, Mansfield, Notts. 


©bituarj). 


ERNST HANTKH, Ph.D. 

MKMBKIt OF Tlllt SOCIETY Ol-' CHEMICAL INDUSTRY, 

the Amehican Chemical Society, and tub 
VkREIN DeuTSCIIKU ClIKMIKEIt, &C. 

Ernst Hantke was born June 10th, 1863. in Guhrnu, 
Silesia. After successfully passing through his student 
career, he later on held positions under Loewig of 
Breslau, Birubaum of Carlsruhe, and Jacobsen of 
Rostock, lie then became assistant to I)r. Delbriick, 
and to him he owed a special training in the chemistry 
and technology of fermentation. Later still he became 
chemist iu several large German breweriea, distilleries, 
and yeast factories. Hantke then emigrated to America, 
and finaliy settled in Chicago, where he became in¬ 
structor in tho American Brewing Academy-. lie 
afterwards removed to Milwaukee, accepting a post 
there as brewer’s technologist with the Val Blatz 
Brewing Co. Moving on later still to Broadway, 
Milwaukee, in 1896, and taking two rooms, he com¬ 
menced professional business as a teacher, his institute 
being known as “ Hantke’s Brewing School.” From 
the small beginning referred to, this Fcliool became 
widely known ami recognised, and was at length 
incorporated us tho “ Industrial Chemical Institute of 
Milwaukee.” I)r. Ilautke published a handbook of 
brewing, besides litany scientific and technical articles. 
He was just preparing to give his entire time and atten¬ 
tion to literary work, when death intervened. Hantke 
had, however, already commenetd a paper (Sept. 1901), 
in which to communicate to the public the results of hia 
experiments, and it was entitled '* Letters on Brewing.” 
He was also a eu-worker in the new “ Encyclopedia 
Americana.” It is perhaps seldom that a man can in 
less than eight years show so good a record for himself 
and the institute he founded single-handed, and thus it 
was perhaps no wonder that the strain proved too great 
for him. He had decided at length to take a long rest 
so soon as the next course at his institute had com¬ 
menced ; — this determination was but too literally 
realised. He died Sept. 13th, 1903. 
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I.—PLANT. APPARATUS, AND MACHINERY. 

English Patent. 

Filtering Materials ; Revivification of -•. T. Lewicki, 

Warsaw. Eng. Pat. 20,103, Sept. 17, 1902. 

The invention relates to a process for revivifying filtering 
materials, such as bone black or charcoal or other porous 
materials, by fermentation. If aerobic organisms, such as 
bacteria, yeasts, &c., are used, air must be admitted during , 
fermeutation. The liltenug material is then washed and i 
sterilised with superheated steam.—L. F. G. 

United States Patent. 

Separator ; Centrifugal Liquid -. G. Uenncrfelt, 

Brooklyn, -Assignor to Koehkum, jun , anti Ohlsson, 
New York. U.S. Pat. 739,927, Sept. 29, 1903. 

The bowl of the centrifugal separator is attached by laterally 
and vertically yielding means to a rigid driving shaft 
supported by end or thrust bearings. The yielding attach¬ 
ment may take the form of a spiral spring.— J. F. 14. 

French Patents. 

Rectifying Columns. N. Bogoiavleusky and M. Kroupovess. 
Fr. Pat. 331,038, April 8, 1903. 

See Eng. I’at. 8602 of 1903; this Journal, 1903, 899. 

—T. F. II. 

Separators ; Centrifugal -. T. S. Patterson. Fr. Pat. 

331,549, April 28, 1903. 

See U.S. Pat. 731,215 of 1903 ; this Journal, 1903, 859. 

—T. F. B. 

II.—FUEL, GAS, AND LIGHT. 

Cerotis Sails ; Autozidalion of -. E. Baur. 

Ber., 1903, 36, [12], 3038—3041. 

Englkii (this Journal, 1903, 969) having found that in the 
oxidatiou of cerous salts, an atom of cerium takes, in the 
limit, one atom of oxygen, whilst the author had found that 
two atoms of cerium take up three atoms of oxygen, the 
author has carefully repeated his experiments, shaking 
the solution of cerous salt by mechanical means in a 
flask containing air, and measuring the volume of oxygen 
finally absorbed. The results completely confirm his former 
conclusions. 


Eugler has suggested that the high luminosity of the 
Welsbach mantle is due to aceeleration of combustion 
through the cerium oxide, which nets as a carrier of oxygen. 
It is, however, clear, from the work of Le Chatelior and 
Boudouard, and of Nernst and Hose, that this high lumi¬ 
nosity is duo really to the peculiar selective radiation of the 
thoritt-cerium oxide mixture. In this connection measure¬ 
ments of the infra-red radiation arc much to be desired. 

—J. T. D. 

English Patents, 

Gas from Gas Producers, Blast Furnaces, and Coke 

Ovens ; Apparatus for Cleansing -. C. II. Fowler, 

anil E. A. Medley, lluytou, Lancs. Eug. Pat. 22,282, 
Oct. 14, 1902. 

A vertical chamber is divided into several compartments 
by meaus of dished transverse partitions, which have holes 
in their centres. Centrally through the chamber, and 
passing through these holes, is a vertical shaft, bearing, 
midway between each partition, a flat horizontal disc of 
less diameter than the chamber itself) this shaft is made to 
revolve rapidly. Water enters at the top of the chamber, 
falls on 10 the uppermost disc, is whirled off by ceutrifugal 
action, and descends as spray to the outer edges of the- 
topmost purlitioii. it runs itowu the inclined plane of the 
latter, and falls through the central hole ou to the second 
disc, where the cycle of operations repeats itself. The gas 
to be freed from dust auil tar preferably enters the chamber 
at the base..—F. 11. L. 

Gas J’roducers. A. Wilson, Doxey, Staffordshire. 

Eng. Pat. 26,709, Dec. 3, 1902. 

A wateh-iiottom gas producer is provided at its base with 
an air tuyere, taking the form of an inverted V-shaped tube, 
which exteods right across it. Air enters this tuydre at one 
end, and escapes from its open bottom. At opposite sides 
of the ! in ere are segmental grates extending upwards, 
through which air also enters from a suitable conduit. 
This arrangement is claimed to distribute the air (and 
steam) more uniformly amongst the fuel than has hitherto 
been done. At the upper portiou of the producer is a 
similarly formed V-shaped tube extending right across the 
apparatus, into which the gas passes, whence it travels to 
an annular flue round the top of the producer, which is 
connected with the gas leading main. The lower tube is 
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carried on metal girders, and the upper one on an arch of 
refractory material.—F. If. L. 

Gas Producers. L. Marechal and P. Barricre, Paris. 

Kng. Pat. 12,477, June 2, 1903. 

Tim claim is for a semi-water gas producer which raises 
its own steam, and is joined to a regenerator in which the 
air supply is warmed bv the sensible heat of the gas made. 
The lowest part of the producer contains a U-shaped boiler 
fitted at its upper edges with jets, whence steam impinges 
on the glowing fuel. The middle part is a parallel chamber 
with numerous tuyeres, admitting air from an annular 
chamber, into which the air enters irom the regenerator. 
The upper part is a jacketed cast-iron structure having the 
shape of a double truncated cone. The cover of the whole 
is a fiat plate bearing the charging orifice and a water- 
scaled inspection door, through which a poking bar can be 
introduced into the producer when required. The top plate 
also carries a luyer of water, which eventually overflows 
down a pipe leading to the base of the jacket above- 
mentioned. This it fills, and again oveiflows down a pipe 
communicating with the bottom of the boiler lying in the 
hearth. The gas leaves the producer through a main near 
the top, and enters a chamber in the regenerator, from 
which it is distributed through a number of webbed pipes 
arranged in parallel series. 'Ihese pipes are prolonged 
above the top of the vessel, and are provided with caps to 
allow of cleaning ; some of them are open at the baseband 
dip into water in a well, to permit tar, &e. to run off. The i 
air enters into the body of the regenerator, and is forced to 
travel in a circuitous direction by means of baffle plates. 

—II. L. 

Gas; Apparatus for Testing Illuminating -—. Gas- 
messerfabrik Mainz Ulster ami Co. Kng. 1 at. 25,938, 
Nov. 25, 1902. XXIII., page 1148. 

Acetylene Gas; Material for Use in Purifying —. 
J. McNally, Cookstown, Tyrone Co., Ireland. Kng. I at. 
20,826, Sept. 24, 1902. 

Peatmoss litter is soaked in a saturated aqueous solution 
of copper sulphate. This is used in any suitablo purifying 
vessel, such as that described in Kng. Pat. 2001, 1902 ; this 
Journal, 1902, 1388. When employed in this manner, the 
uppermost tray in the purifier should btur a layer of dry 
moss litter in order to intercept any moisture or acid 
vapours.—F. H- L. 

Incandescent Gas Mantles; Toughening Compounds for, 

and the Manufacture of -. J- Hirscb, Berlin. Kng. 

Pat. 23,986, Nov. 3, 1902. 

See Fr. Pat. 324,718 of 1902 ; this Journal, 1903, 620. 

— 1. Jb. 

United States Patent. 

Gas-Producer. A. M. Gow, Edgewood, Pa., Assignor to 
G. Westinghouse, Pittsburg. II .8. Pat. 739,305, Sept. 
22, 1903. 

In a gas-making chamber are provided a fixed table of 
larger diameter, located below the gas-making chamber 
and supporting the body of fuel, a fixed tuyere for the 
admission of air and steam, located centrally in the gas- 
making chamber, a hub surrounding the tuyire, and con- 
nteted* by suitable gearing with an external source of 
power, and capable of luting rotated ineither direction, 
and an ash-poker connected with the bub, and having its 
opposite sides of similar curvature, the asb-poker lying in 
a plane parallel to the face of the fixed table.—J. i. B. 

Ebench Patents. 

Briquettes; Manufacture of —— from Coke - Bust, 
Anthracite, Lignite, Peat, or (harcoai. B. Desouches, 
M. Desoueles, #ad A. Graffin. Fr.l at. 331,031, April 8, 
1903. 

Ninety to ninety-three parts of coke dust, lignite, &c., are 
mixed with 7 to 8 parts of a combustible agglutinant com¬ 
posed of I 2 parts of resin, 1*5 parts of a mixture of toed 
tar, freed from anthracene products, to which one quarter of 


its weight of Landes resin is added,J to 1 part of sodium 
nitrate, and S’5 parts of petroleum residues these latter 
being carefully distilled, and superheating avoided.—L. K. tr. 

Briquettes; Manufacture of Carbon -A. Waddell. 

Fr. Pat. 331,776, May 6, 1903. 

See Eng. Pat. 9505 of 1903 j this Journal, 1903^943^ ^ 

Carbonising Peat, Oil, Wood, c$c., Process of —, or of 
Manufacturing Coke. M. Ekeubcrg. Kr. Pat. 331,720, 
May 4, 1903. 

The carbonaceous matter is heated with water (e.g., peat 
should contain 80—95 per cent.) to 150°—250 J C., m such 
a manner that the water cannot evaporate, thus avoiding 

loss of heat and the formation of gaseous products. I teat 

should itself contain 80-95 per cent, of water, and would 
therefore require no extra addition.)—!. 1<. K. 

Combustible Liquids ; Apparatus for the Vaporisation of 

_. Claudel and Co., Ltd. Fr. Pat. 331,3 1 2, April • , 

1903. 

The invention relates to an apparatus for the volatilisation 
of petroleum, alcohols, &c„ to be used us illummants or for 
motive power. In order to avoid the condensation of the 
vapours on coming in contact with tlic admixed air or the 
deposition of carbon which usually occurs through super¬ 
heating, the combustible liquid is mixed with the hot waste 
gases from a gas engine, a blast furnace, or lime-kiln, and 
then heated to ensure complete volatilisation. 1 he carbon 
dioxide in the admixed gases combines with any carbon that 
is set free to form carbon monoxide, while any water vapour 
present produces carbon monoxide and hydrogen 1 ho 
vaporiser consists of a pump to deliver the combustible liquid, 
a chamber in which it is mixed with the hot gases, and a 
heating chamber, the sides of which arc provided with 
metal flanges. By filling the heating chamber with coke, 
the gas can he further enriched by the carbon monoxide 
thus produced from the carbon dioxide.—L. F. G. 

Gas; Apparatus for Manufacturing —— [/ r0 ™ 
and Hydrocarbons], C. W. Turner. Fr. Pat. 331,o08, 
April 28, 1903. 

See Eng. Pat. 9573 of 1903 ; this Journal, 1903, 1039.^ 

Gases, Mixed, of Various Calorific rowers ; Manufacture 
Of _. Soc. pour 1’Exploitation des Precedes de 1 re¬ 

duction de Gaz Industries. Fr. Pat. 331,618, April 30, 
1903. 

The coal is distilled till the greater part of the gases has 
been given off, and half-finished coke is left tehiud. lhis 
coke is then transferred to water-gas retorts, and converted 
into water-gas by any of the usual processes. 1 he gases 
thus produced can be mixed in any desired proportion. 

The process offers special advantages if the water-gas 
is led inlo the retorts during distillation, as it then sweeps 
out all the hydrocarbons before they undergo decomposi¬ 
tion, formation of graphite being thus prevented. In the 
water-gas retorts it is advantageous to blow in the steam at 
the top, withdrawing the gases at the bottom of the charge, 
any hydrocarbons still remaining in the half-finished coke 
being thus extracted. Should it be desired to reduce the 
calorific power of the gas, it is mixed with the carbon 
dioxide obtained in the llellwik-Fleischer process, any 
carbon monoxide still left in this gas being utilised. 

—L. Jb. u. 

Incandescent Gas Mantles. G. Buhlmann. 

Fr. Pat. 331,155, April 11,1903. 

The mantle is made of one continuous piece by applying 
to a properly shaptd form a paste of cellulose, Btarch, or 
similar substance which, of itself, leaves no ash on incinera¬ 
tion. The paste is irixed with the necessary quantity ot 
luminiferous oxides, and is spread over the form by a 
dipping or painting process, the skin being finally dried 
and " burnt off.”—F. H. L. 





Oct. 31,1003.] 


JOURNAL AND PATENT LITERATURE.— Ol. in. & IV. 1123 


Electrically Conducting Materials [ Arc-Lamp Electrodes]-, 

Manufacture of -. E. Sander. First Addition, dated 

April 9, 1903, to Fr. Pat. 297,561, Feb. 24, 1900. 

Thk fused and powdered mixture of oxides, &c., made 
according to tbe main patent (see Eng. Pat. 3731 of 1900 ; 
this Journal, 1900, 450), is mixed with tar, treacle or the 
like, in such proportions that after the whole has been dried 
and calcined at. 1,000“ to 1,400° C., the amount of the 
oxide mixture present shall not exceed 30 per cent. 
If desired, part of the carbonaceous matter derived from 
the tar may be replaced by powdered charcoal. As the 
electiodes so manufactured give a tinted light, up to 5 per¬ 
cent. of vanadium oxide n ay be incorporated with the 
composition (in the form of ammonium vanadate), which 
addition renders the light perfectly white. The electrodes 
are moulded by pressure into the desired shapes ill the 
usual way, while the composition is plastic from the 
presence of the undecomposed organic matter. — F. II. L. 

Arc J.amps ; Caps for the Carbons of -. 1 . E. Muller. 

Fr. Pat. 331,676, May 1, 1903. 

Tub iuventor proposes to place round the point of one or 
both of the carbons of an electric arc lamp, a short sleeve, 
which rests against the carbon on three internal ribs only, 
ami which projects a short distance beyond the end of each 
electrode. The caps arc composed of magnesia, 32 per 
cent.; lime, 65 per cent.; and cerium oxide, 3 per cent. 
They are raised to incandescence by the heat of the are, 
and are claimed to increase the illuminating power of the 
lamp. When two caps arc employed, the arc is entirely 
surrounded by them, aud they form the only luminous 
source. They are either kept in position by moving 
mechanism, or are so arranged that they automatically 
slip down the loner rod as it is worn away by the curront. 

—F. 11. U 

III.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM 
AND MINERAL WAXES. 

Ekousu Patent. 

Lubricating Power of Oils, Creases, and other Lubricants ; 

Apparatus for Testing the -. H. V. Blake. Eng. 

Put. 25,492, Nov. 20, 1902. XXIII., page 1148. 

United States Patent. 

Still for Petroleum Oil or Fluid Hydrocarbons. W. Kyder 
and J. A. Qttaley, Philadelphia, Assignors to J. .1. 
U’Uonnhuc, New Fork. U.S. Pat. 739,757, Sept. 22, 
1903. 

A STir.L fitted with furnace tubes through which tho pro¬ 
ducts of combustion coming from the lire are passed. The 
end plates of the still are curved inwtirdly, and the furnace 
tubes arc bent longitudinally, so that the joints may not 
be broken by the expansion and contraction of tho apparatus. 

—F. H. L. 

Fbenoii Patent. 

Ammonia from Gaseous Products of Dry Distillation; 

Extraction of -. Soc. Franz. Brunck. Fr. Pat. 331,077, 

April 9, 1903. 

See Eng. Pat. 8287 of 1903 j this Journal, 1903, 795. 

—T. F. B. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

Fluorescence and Chemical Constitution. K. Meyer. 
Ber., 1003, 30, [12], 2967—2070. 

The author has already suggested (this Journal, 1898, 
448) that the fluorescence oi organic compounds is to 
be attributed to the presence of certain *• fluorophoric ” 
(for explanations and examples, see loc. cit.) groups 
of atoms in the molecule. These fluorophores are usually 
cyclic groups, but the fluorescence only becomes evident 
when the fluorophoric group is between two other dense 


atomic complexes, particularly between two bon/cue nuclei. 
Fluorescence occurs both with coloured and with colourless 
substances, aud consequently fluorophoric and ehromophorie 
groups are not identical. The view that fluorescence is 
the beginning of colour is not supported by a consideration 
of the constitution of fluorescing substances. 

The author discusses Hewitt’s theory (/cite. physik. 
Ohem., 1900, 34, 1; and this Journal, 1903, 127) of the 
constitution ot fluorescing compounds, and, as an addition 
to it, suggests that for the occurrence of fluorescence, the 
presence of a fluorophoric group ib essential as well as 
symmetrical tautomcrism. 

Fluorescence amongst comnarin compounds is also 
discussed .--J. Me(\ 


I satin , lndit/o, and Anthranil; Bemoylation of -. 

(«. Heller. Her., 1903, 36, [12], 2702—2766. 

Isatin is benzoy luted by beating 2 grins, with 10 grins of 
benzoyl chloride in a sealed tube for two hours at 170° C. 
Tho product is washed with water and sodium carbonate 
solution, and crystallised from toluene. Tho compound 
formed, which is identical with benzoylpseudoisatin, melts 
at 206" V. 

For the benzoy hit ion of indigo, 13 grins, are suspended 
in 60—70 grins, of pyridine, and 15 grins, of benzoyl 
chloride are added. Tho mixture is heated on tho water- 
bath, then cooled, and a further quantity of 15 gnus. of 
benzoyl chloride is added. Tho mixture is then heated 
until complete solution takes place. After cooling, the 
mass is washed with water, then with dilute hydrochloric 
acid, and finally with sodium carbonate solution. The 
product is purified by dissolving in acetone and, after 
filtration, precipitating with water. During the reaction, 
reduction takes place, so that tctrabenzoyl-indigo-white is 
produced; it crystallises in colourless needles, and melts 
at 217°—218” 0. It is soluble in benzene, pyridine, and 
ether, but insoluble in petroleum ether. Alcoholic alkali 
causes it to turn blue, aud, on dilution with water, indigo is 
deposited. It is soluble in concentrated sulphuric acid aud 
in glacial acetic aeiJ. 

Anthranil is benzoylated by heating with five times its 
weight of benzoyl chloride at 140°—150° C.—J. McC. 


Niirosophejiol Dyestuffs. II. Decker and B. Solonina. 

Ber., 1903, 36, [12], 2886—2894. (Compare this Journal, 

1902, 1274.) 

It has been proved that the oxonium salt, 0 24 II :4 N 3 0 9 , 
obtained from thymol ethyl ether and fuming nitric acid, 
contains two ethoxy groups, and by titration it has been 
found that it contains 2 mols. of nitric acid ; it may, there¬ 
fore, be represented by the formula C 20 U 2i >fO(OC 3 H 8 ) 2 , 
2HNO a . Its melting point is 79° C., and not 62°—63° C., 
as previously stated. 

The methyl ether of thymol when similarly treated with 
nitric acid, does not give eryslals, but on reduction of 
the product, colourless crystals of diinethylthymolylamine 
hydrochloride arc formed. 

The results of further experiments lead the authors to 
conclude that, with respect to colour reactions of phenols 
with nitrous acid in concentrated sulphuric acid, (1) 
phenols with the para position unoccupied give, in the first 
place?, uitrosophenols, then qtiiiionephenolimides, which am 
soluble in concentrated sulphuric acid with a blue colour* 
and on dilution of the solution the colour changes to violet 
or red, and on addition of alkali, the characteristic blue- 
alkali salt is formed ; (2) the reactic n is hindered by the 
presence of a larger group in the ortho position with, 
respect to tbe p-hydrogen atom. Acid groups (COjH,. 
N(j 2 ) in any position may also hinder the action.—J. McC*. 


Chrysazin and Ilystazarin ; Some Derivatives of - 

H. Schrobsdorff. Her., 1903, 36, [12], 2936—2940. 

Cl I ltYSAZ IN A M 1 DK — 


iio.Cgir, 


/ co \ 

\ CIO / 


CjHj.NH,, 


is obtained by heating chrysazin paste, saturated at 0' C 
with ammonia, for live hours at 145° C. in a staled tube 
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When itB hot alcoholic solution is treated with nitrous acid, 
erythro-hydroxyantbraquinone is produced, which forms 
dark red needles melting at 189°—190° C. 

With bromine, chrysazin gives an orange-yellow-coloured 
dibromo-compouml, and an orange-red coloured tetrabromo 
compound; the former melts at 210°—213° C., and the latter 
at 295° C., and neither can be used as a dyestuff with the 
ordinary mordants. When the dibromo-derivative is fused 
with caustic potash, dihydroxychrysazin, C, 4 H 8 t) 3 (OH) 4 , is 
formed ; this can be sublimed in vacuo, and forms dark red 
needles which melt at 217° C. In dilute alkalis uud in con¬ 
centrated sulphuric acid it is soluble with a carmine-red 
colour. Ordinary mordants are intensely coloured by it. 
Its calcium and barium salts are violet. Tetra-aeetyl- 
dihydroxycbrysaziu, CulI 4 0 3 (0.C 3 H 3 O) 4 , forms light 
yellow needles which melt at 19. r >° C. 


2: 3- Dihydroxyanthranol - 


Cell, 


/ C(0H) x 


\ 


CII- 


./ 


C,H s (0H)j, 


is formed when hystazarine in ammonia solution, is warmed 
with zinc dust. It is obtained in yellow-brown needles 
melting at 282° C. It dissolves in alkali or ammonia 
with a yellow colour, and the solution exhibits a greenish 
fluorescence. Its triacetyl derivative forms white needles, 
and melts at 168°—164° C. 

Vibromohystazarin, C 14 H 4 Br 3 0 3 (0H) 3 , obtained by heat¬ 
ing hystazarin and bromine in a sealed tube at 150° C., 
melts at 127°—129° C. It is soluble in alkali with a violet 
colour, and in concentrated sulphuric acid with an orange- 
red colour. It colours ordinary mordants fairly well. 

When hystazarin is nitrated in sulphuric acid with 
1 mol. of nitric acid, \-nitrohystazarin — 

/C°\ 

C,H 4 < >C 6 H(N0 3 )(OH) 2 , 

x CO / 

is formed. It is obtained in yellow crystals, and only 
slightly colours mordants. Further nitration leads to 
1 : 4-dinitrohystazarin — 

/ 00 \ 

C 6 H 4 / > C 6 (N0 3 ) 3 (OH) 3 , 

\ CO / 

which gives a blue solution in alkali, an orange-red solution 
in concentrated sulphuric acid, and only slightly colours 
mordants.—.1. McO. 

Chrysazin Derivatives. F. Wobling. Ber., 1303, 36, 
[12], 2941—2942. 


droxybenzaldehyde) dye strongly on ordinary metallic oxide 
mordants. In the preseut article it is shown that in these 
cases the condensation takes place in a normal manuer, and 
that these mordant-dyciug dyestuffs are o-o-dihydroxy 
derivatives of the corresponding compounds of the Benz- 
aldehyde Green series. The presence of the free hydioxyl 
groups changes the shade from green to blue, and the 
author proposes to call the dyestuff from protocatecliuic al¬ 
dehyde and dimethyl aniline, I’rotocattchuie Aldehyde Blue, 
or more shortly, l’roto-blue. Both the mordant-dyeing 
properties nud the blue shade are dependent on the presence 
of the free hydroxyl groups. The corresponding dyestuffs in 
which these groups are acetylated or beuzoylated are green, 
and do not possess mordant-dyeing properties. They are, 
however, rather unstable, saponifying with great readiness, 
even in a dye-bath. The condensation product of proto- 
catechuic aldehyde with dimethyl - m - aminophenol yields, 
according to the method of oxidation, either a red fluores¬ 
cent Kosamiue dyestuff or a red, non-fluorescent tetra- 
hydroxylated dyestuff, which contains no pyrone ring. 
These producls also dye on metallic oxide mordants, but 
in their case no radical change in the shade is produced 
through the influence of the two o-hydroxyl groups. By 
theoxidation of the tetra-aeetyl leuco compound ofacetylated 
Proto-red, a green dyestuff is obtained.—K. F. 

Triphenylmethane Derivatives, and Oxidation Products of 
the same , obtained from Tetrametkyldiaminodiphcnyl 
carbinol and m-Etlioxybenzoic Acid, its Amide, Methyl- 
amide, and Dimeihjlamide. P. Fritsch. Annalen, 1903, 
329, [1], 60-81. 

Tiie product obtained with m-ethoxybenzoio acid yields on 
oxidation the corresponding lactone without coloration of 
the liquid. This is readily reduced to the leuco derivative 
with zinc-dust and aeetie acid. The produets obtained 
from the acid amide and methyl-amide yield, on oxidation, 
green liquids, which are not reduced by zinc-dust and acetic 
acid, and from which the corresponding lactams can be 
isolated after neutralisation with alkali carbonates. The 
product obtained from the dimethylamide yields a green 
solution on oxidation, from which caustic alkali precipitates 
the colour-base— 

yC(OII): [C b H 4 .N(CII 3 ) 2 ] 3 

c 3 h 6 0.c 6 h 3 <; 

x CO.N(CII 1 ) t 

This dyes wool in similar shades to Brilliant Green, and is 
readily reduced by zinc dust and acetic acid to the leuco 
compound. The author shows that in the formation of 
these compounds condensation takes place in the p-posiliou 
to the ethoxy group.—1C. F. 


Cuevsazin gives ft monopotassium salt, C,,II ; 0,K, when 
it is dissolved in a little hot dilute caustic potash solution. 
'The salt forms orange-red needles, which become violet by 
loss of water when heated at 100° C. 

Potassium chrysazin ■disulphonate — 

C^l^OjCOIlMSfWj, 

is formed when 1 part of chrysazin and 6 parts of sul- 
phurio acid containing 20 per cent, of anhydride, are 
warmed, then poured into 100 parts of water, and boiled 
with SO parts of a hot saturated solution of potassium 
chloride. It only slightly colours ordinary mordants, but 
gives deeper oolours with Seheurer’s mordants. When 
fused with alkali it gives dihydroxychrysazin — 
C 14 H 4 0 3 (0II) 4 , 

which is soluble in alkali with a blue colour. It molts at 
,292° 0., and intensely colours ordinary mordants. Its 
acetyl product forms yellow needles melting at 238°— 
240° C. This dihydroxychrysazin is, therefore, isomeric, 
and not identical with that described by Schrobsdorff 
(preceding abstract).—J. McC. 

ProtocatechuifyAldehyde Dyestuffs. C. Liebermann, 
Her., 1903, 36, 2913—2929. 

1st a former article (this Journal, 1902, 965) the author 
showed that, in distinction to the ordinary dyostuffs of 
the Benzaldehyde Green group, dyestuffs prepared iu an 
analogous manner from protooatechuic uldehyde (o-o-dihy- 


Dibenzalacetonc and Triphenylmethane. A. von liaeyerand 
V. Villiger. Her., 1903, 36, 2774—2796. (See also this 
Journal, 1902, 607, 1326.) 

A hkxanitko derivative of triphenylmethane is described, 
which yields a triaminotriuitrotripbenylmethane on partial 
reduction. Attempts to obtain tri-o-amiuotripbenylcarbinol 
from this compound, or by other means, failed. On the 
other bund, o-Aiuiuomalaehite Green and a methylated 
homologtie were prepared by oxidising the urethanes of the 
corresponding leuco derivatives and saponifying the product, 
which is au auhydro-urethanc of the carbinol, there being 
internal elimination of 1 mol. of water. o-Aminomalachite 
Green and its hotnolognes are colourless crystalline com¬ 
pounds yielding blue salts and dyeing in pure blue shades. 
The products obtained from them by acetylation, which are 
anhydro-acetyl compounds, 1 mol. of water being elimi¬ 
nated, dye in shades differing little from those produced by 
Malachite Green. The authors also describe derivatives and 
de-methylation (“ Entiuethyliruug ”) products of phenyl- 
diauisyl- und diphenylauisyl-carbinol, and an anhydride of 
p-aminotriphenyl-earbinol, which is a colourless crystalline 
substance which immediately forms salts of the mother 
substauce with mineral acids.—E. F. 

Aniline Manufacture; Some By-products of ——. F. B. 

Ahrens and W. Btiimel. Bor., 1903, 36, 2713—2716. 

The authors examined a neutral oil of fragrant smell 
obtained from the ichappis of the “ dry ” distillation of 
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aniline, by washing them with hydrochloric acid. They 
separated it into an aromatic and a fatty portion. The 
aromatic substances consisted mainly of chlorobenzene, 
accompanied by more highly chlorinated derivatives of 
benzene and iodobcuzene. The fatty substances consisted 
of a mixture of methyl-a-methylbutyiketone, C.H :1 .CO.CH 
(CH 3 )C,H 7 , und ethylpropylketone, C 2 Hj.CO.C,H ; . —K. F. 

Alkyl i Determination of -. II. Decker. XXIII., 

page 1152. 

English Patents. 

Intermediate Compounds and Colouring Matters therefrom 
containing Sulphur [Sulphide Dyestuffs ] ; Manufacture 

op -Head Holliday and Sons, Ltd., Jos. Turner, 

11. Dean, and Jas. Turner, Huddersfield. Eng. l’at. 
22,534, Oct. IG, 1902. 

Dvestufes of various shades are obtained by heating with 
sodium sulphide and sulphur certain aminoazo compounds. 
These are obtained by combining the dia/.osulphonic acids 
from aniline, toluidine, xylidine, a- and /9-naphthylamine, 
ami nophenols, aminonaphthols, and aminosalicylic acids, 
or the diazo compounds from unsulphonated aminophenols 
and aminosalicylic acids, with o-naphthylatnine. Inter¬ 
mediate products are obtained by the action of 1.2.4-di- 
nitrochlornbenzene on the above-mentioned aminoazo com¬ 
pounds in presence of sodium acetate. These also produce 
sulphide dyestuffs on melting with sodium sulphide and 
sulphur, with or without admixture with ;i-aminophenol, 
p-amiuosalicylic acid, dinitro-oxydiphenylumine, picrumic 
acid, or the sulphonic acids of these compounds.—K. F. 
Colouring Matters [Thiobemenyl Dyestuffs ]; Manufac¬ 
ture of -. Head Holliday and Sons, Ltd., Jos. Turner, 

II. Dean, and Jas. Turner, Huddersfield. Eng. Pat. 
23,514, Oct. 28, 1902. 

Dvestui ks dyeing in yellow shades on animal and vegetable 
fibres are produced by condensing one or two molecules of 
1, 2 . 4 -diuitrochlorobeuzcue with one molecule of dehyilro- 
tl»io-y» toluidine sulphonic acid, or of primuline, by boiling 
in aqueous solution in presence of sodium carbonate or 
acetate. The diuitrochlorobeuzene may be replaced by 
p-nitrochlorobenzeiie or its sulphonic acids. In this, case the 
reaction must be performed in closed vessels at about 
160° C.—E. F. 

Sulphurised Dyestuff [Sulphide Dyestuff] ; Manufacture 

of a New -. (). Iniray. From Farb. vorm. Meister, 

Lucius und Briining, Hochst a/M., Germany. Eng. I’at. 
22,824, Oct. 20, 1902. 

The product'(indophenol) obtained by oxidising p-pbenyl- 
enediamiue with phenol is healed with an alkali poly- 
sulphide. If the melt is heated to about 125“ Cl, a dyestuff 
giving bluisli-black shades is obtained. 13y heating to 
above 130“ Cl, the product obtained, dyes in greener shades. 
Both these products differ from that obtained on treating 
p-amino-p-hydroxy diphenyl amine (leuco-indophenol) iu a 
similar manner (see U.S. Pat. 710.766, 1902 ; this Journal, 
1902, 1328), this latter product dyeing in bright blue 
shades.—E. F. 

Azo Dyestuff; Manufacture of a Red -. O. Iuiray, 

London. From Farbwerke verm, Meister, Lucius und 
Briiuiug, Hoechst a/Main. Eng. Pat. 23,831, Get. 31, 
1902. 

See U.S. Pat. 733,280 of 1903 ; this Journal, 1903, 940. 

—T. F. B. 

Azo Dyestuffs-, Manufacture of -. O. Imray, London. 

From Farbwerke vorm. Meister, Lucius uud Briiuiug, 
Hoechst a/Maiu. Eng. Put. 23,993, Nov. 3, 1902. 

See U.S. Pat. 737,967 of 1903 j this Journal, 1903, 1082. 

—T. E. B. 

Sulphur [ Sulphide ] Dyestuffs. T. R. Shillito, London. 
From the Auiliue Colour and Extract Works, formerly 
J. R. Geigy, Basle. Eng. Pat. 23,967, Nov. 3, 1902. 

See Second and Third Additions to Fr. Pat. 306,655 of 
1900; this Journal, 1903, 490 and 792. The dyestuffs 
obtained by melting mono- or diformyl-m-toluylenediamine 
with m-toluylenediamine, or m-phenylenediamine, or their 
derivatives, and sulphur are also claimed.—T. F. B. 
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Nitriles, Aromatic; Manufacture of -. O. Imray. 

From Fabriquei de Prods. Chimiques de Thaun ct de 
Mulhouse, Thaun, Alsace, Germany. Eng. Put. 24,461, 
Nov. 7, 1902. 

von Mili.eh and Plocclil (Bit., 25, 2028 ) obtained phenyl - 
glycin from aniline, formaldehyde, und anhydrous hydro¬ 
cyanic acid. The most convenient modification of this 
process hitherto uxed,consists in the employment of aqueous 
hydrocyanic acid, which has certain disadvantages. The 
patentees employ a solution of hydrocyanic aciil iu an 
organic solvent, such as ether, alcohol, or acetone. For 
instance, aniline and formaldehyde are mixed with an 
alcoholic hydrocyanic acid solution. When the reaction 
is complete, the alcohol is distilled off, finally in vacuo. 
The nitrile of pheny Iglyciu is left as aa oil, which speedily 
solidifies.—E. F. 

Rases, Aromatic [ Paranitraniline ] ; Manufacture of ———. 
A. Meyenberg, It. J. Levy, and the Ulayton Anilino Co., 
Ltd., Manchester. Eng. Pat. 24,869, Nov. 12, 1902. 
p-N itkanii.ini: is obtained by boating p-nitrochlorobeuzene 
with aqueous ummonhi under pressure. The reaction may 
be continued until the conversion into p-nitrauliine is com¬ 
plete, or residual p-chloronitrobenzeue may ho removed by 
distilling it over with steam. o-Nitrauiline is obtained from 
o-chloronitroheuzene iu a similar manner. p-Nitraniline ia 
also obtained by heating p-ehloronitrobenzene sulphonic 
acid with aqueous ammonia under pressure aud boiling the 
resulting p-uilramline-sulpltonic acid with dilute mineral 
acid. If in this latter operation dilute sulphuric aciil is 
used, the p-nitruniline can be isolated iu the form of its 
sulphate, [C 8 1I 4 (N03.)NH 2 ]H.,S0 4 .—E. F. 

Dyestuffs [i4z» Dyestuffs ] obtained by the Combination of 
Diazo Compounds with Acetyl- and Formyt-para-amido- 
phenols and their Derivatives, and Processes for the 
Production of the same. A. Bang, Leeds. From Dahl 
and Co., Barmen. Eng. Pat. 2991, Feb. 9, 1903. 

It is found that acetyl- or formyl-p-amiuophenol, unlike 
/i-aininophenol, will combine with diitzonium compounds, 
giving dyestuffs which, on subsequent treatment (on the 
fibre) with bichromate, give shades very fast to milling 
and light. 

The diitzonium compounds used arc those from dtazo- 
tised o-naplithvlamine, the naphthylamine monosulphotiio 
acids 1.4, 1.5”. 1.6, 1.7, 2.5, 2.6, 2.7, and 2-8; also 
diazotised o-imphthylamineilisulphonic acids 1.4.6 and 
1.4.7. The acetyl- or formyi-p-amiuophenol may lie 
replaced by their chloro derivatives, or by their sulphonic 
acids, or by the corresponding amino-o-cresol derivatives. 

The dyestuffs thus obtained all give yellow, orange, and 
brown shades on wool from an aciil bath; oil treatment 
with bichromate, the lighter shades are neutral reddish- 
or bluish-grey, and the darker ones reddish- or bluish-black. 

6 —T. F. B. 

United States Patents. 

Azo Dye; Reddish-Brown -. E. Mflnch, Assignor to 

Badiscite Amlin und Soda Fabrik, Ludwigshafen a/Itbiue, 
Germany. U.S. Pat. 737,445, Aug. 25, 1903. 

Diazotised anthranilic acid is combined witli one molecuie 
of p-cresol in presence of excess of sodium carbonate. The 
resulting dyestuff produces dyeings on animal fibres which 
are converted on chroming into reddish-brown shades of 
great fastness.—li. F'. 

Red Dye [Pgronc Dyestuffs ]. O. Nastvogel, Assignor to' 
Farbonfabriken of Elberfelil Co., New York. U.S. Pat. 
738,227, Sept. 8, 1903. 

One molecule of benzuldehyde or of a heuzaldehyde in 
which one or two hydrogen atoms are replaced by halogens, 
methyl- or amino-groups, is condensed with two molecules 
of o-monoalkylamino-p-eresol (0II 3 : NHIl : OH — 1:2:4). 
Water is split off from the resulting triphenylmethane 
derivative, and the pyrone compound produced oxidised to 
form the dyestuff. The products snow fluorescence in 
; alcoholic solution, and dye tannin-mordanted cotton, silk. 
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or wool in red shades. The dyestuff from o-chlorobenz- 
aldehyde and o-methylamino-p-cresol is specially claimed. 

—E. F. 

Acridinium Dye [Acridine Dyestuffs] ; Yellow -, and 

Process of Making Same. O, Sohst, Assignor to Farb- 
werke vorin. Meister, Lucius und Brttning, Ilochst-on-the- 
Maine. U.S. Pat. 739,117, Sept. 15, 1903. 

Tkilow to orange-yellow dyestuffs, having the genera! 
formula— 


OH, 

l_ 

— N — 

/\ 

8 alkyl 

where S is an acid radicle, and r and y hydrogen or ulkyl 
groups, are prepared by heating ihe leuco compounds of 
amino-acridine dyestuffs with dilute hydrochloric acid and 
alcohol to a high temperature, and oxidising the resulting 
products. The dyestuffs thus produced are easily soluble 
in water, giving orange-yellow solutions, and soluble in 
concentrated sulphuric neid to a yellow solution, with a 
greenish-yellow fluorescence. Yellow to orange-yellow 
shades are obtained on cotton treated with tannin.—T. F. 11. 

Monazo Dye [Azo Dyestuffs], and Process of Making 
Same, O. Sohst, Assignor to Furbweike vorin. Meister, 
Lucius und lltuniug, llochst-on-the-Maine. U.S. Pat. 
739,118, Sept. 15, 1903. 

Azo dyestuffs having the general formula— 


CII, 


/\ 


P \/ 


/\ 

I i 
\/ 


CH, 


N <: 


Dyestuff [Nitro-Dyestuff ] ; Production of a Yellow -. 

Read Holliday and Son?, Ltd. Fr. Pat. 331,399, April 
21, 1903. 

| in DiNiTRODiPHKNYLAMiNE-p sulphouic acid is nitrated by 
means of nitric acid in aqueous solution. A brilliant yellow 
product is so obtained, readily soluble iu hot water, dyeing 
wool, silk, and jute in greenish-yellow shades, fast to light. 

—E. F. 

Derivatives of Anthraquinone [Anthracene Dyestuffs ] ; 

Production of New -. Soc. Anon, des Prods. P. Bayer 

i and Co. Fr. Pat. 331,61 G, April 30, 1903. 

QniNiZAiUNii is heated to about 120° C. with aqueous 
solutions of the salts of weak acids, such as carbonates, 
phosphates, acetates, or borates; for example, sodium 
i carbonate. Two products are so obtained, paitly as such, 
partly as leuco compounds, which are readily oxidised by 
a current of air iu boiling aqueous solution. Product “ A *’ 
i is soluble with difficulty in water in the form of its sodium 
suit, whereas product “ B ” is almost insoluble, and can be 
filtered off. “ B " can be prepared from “ A ” by subjecting 
it to more energetic treatment. At low temperatures “ A ” 
is the main product.—R. F. 

Saturator with Sprays, to he used for the Aeration of Wines, 
Brandies , <\r., and Oxidation of Dye Solutions, \c. 

| J. L. Planeur. Fr. Pat. 331,092, April 14, 1903. AVI!., 
i page 1144. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 


OH 



Alkyl-0 


NuSOA/X/' S0:,N “ 


are obtained by dia/otisine monoucetyl-p-diaminohydro- 
quinone dialkyl ethers, and coupling with chromotrope acid, 
the acetyl group being subsequently eliminated in the usual 

manner. 

The dyestuffs are soluble in water and sulphuric acid, and 
give pure blue shades on wool.—T. F. 15. 


French Patents. 

Monoazo Dyestuffs [Azo Dyestuffs] ; Production of Mor¬ 
dant -. Aetienges. t. Auilinfahrikatiou. Fr. 1’at. 

331,121, April 11, 1903. 

The dyestuffs are derived from l-hydroxy-2-diazo-4-amino- 
benzene, its carboxylic or sulphonie acids, or its chloro- or 
nitro-dcrivatives, acd are rtmarkable for their fastness to 
fulling and to boiling water, when dyed on chrome-mor¬ 
danted wool. They are obtained either by coupling 1-hy¬ 
droxy - 2 - diazo - 4 - nitrobenzene or its derivatives with 
another component, and reducing the product, for instance, 
with sodium sulphide, or by coupling l-bydroxy-2-diazo- 
4-aeetaminobenzeno or its derivatives, with another com¬ 
ponent, and eliminating the acetyl group. The product 
derived from l-hydroxy-2-diazo-4-aminohenzene-6-sulphoiiic 
acid and/3-naphthol dyes wool in violet-red shades, which 
change to a deep fast black on chroming.—E. F. 

Disazo Dyestuffs [Azo Dyestuffs] j Production of Primary 

-. La liaison cominerciale : lialle et Cie. Fr. Fat. 

331,375, April 20, 1903. 

Ahinonathtiioe disulphonic acids K or H, or aminonaph- 
thol-sulphonie acidS, are combined in alkaline solution with 
diaiotised p-uitrauiline, and the dyestuff so obtained is 
reduced with a weakly alkaline reducing agent, such as 
sodium sulphide or glucose in alkaline solution. Deriva¬ 
tives of diazotis^l p-phenylenediamiue (introduced into the 
hydroxylated imcleus of the naphthalene derivative) are so 
obtained, which differ from the original dyestuffs by pos 
sessing greater dyeing power and a greener shade. The - 
product obtained iuthis way ftom f.minonaphtholdisu!phouie 
acid K dyes wool from an acid bath in greenish-black shades, 
fast to washing and to light.—k. F. 


Dyeing Process; The -. A. Bins and G. Schrocter. 

ller., 1903,36, 3008-3014. (See also Bor., 1902, 35, 
4225.) 

The auihors canto to the conclusion that dyeings which 
can be obtained with azohenzene sulphonie and carboxylic 
acids, witli m-aminoazobeuzenes, and with quaternary 
ammonium bases of the azo group, may he considered as 
cases of normal salt-formation; audttiat dyeings obtained 
with o- and p-amiiioazobenzenes, and with moat o- and 
p- oxya/.o compounds, do not depend on salt-formation, or 
only partially so. They base their conclusions on the fact 
that acid dyestuffs of the first group do uot dye on wool 
in neutral or alkaline solution, whereas acid dyestuffs of 
the second class are uot prevented from dyeing by presence 
of alkali. On the other hand, basic dyestuffs of the first 
class, are, in distinction to those of the second class, pre¬ 
vented from dyeing by the presence of acids. They also 
point out that dyestuffs of the second class may lie con¬ 
sidered to have an o- or p-quinonoid constitution, and think 
dyeings with real substantive dyestuffs may be considered 
as a condensation of the “ desmotropo-quinenoid” nucleus 
with the molecule of the fibre.—E. F. 

Azo Compounds, Alkylated -■ A Contribution to the 

Theory of Dyeing. H. -Mei er and J. Muicr. Ber., 1903, 
36, 2970—2978. 

Tub authors show that it is not necessary for a dyestuff to 
have free hydroxyl or amino groups. t)n reiuvestigation 
they find that Chrysophenine and Diamine Gold Yellow are 
not mouoethyl but diethyl derivatives of the combinations 
of phenol with tetrazostilbenedisulphonie acid and tetrazo- 
uaphthalenciiisulphonic acid respectively. These substan¬ 
tive dyestuffs mugt therefore owe their affinity to the fibre 
to the sulphonie groups which they contain. They owe 
their fastness to alkali to the ethyl groups, the corresponding 
non-alkylated dyestuffs being extremely sensitive to alkali. 
Comparative dyeings were carried out with azobenzene- 
sulphonic acid, oxyazobeuzenc-sulphonie acid and ethoxy- 
azobeuzene-sulphonic acid. The differences in these dyeings 
were only slight, but these dyestuffs have tar less affinity 
for the fibre than Chrysophenine and Diamine Gold 
Yellow. This must he attributed to the fact that the latter 
contain both the chromophoric and the sulphonie groups 
twice, and also have double the number of benzene nuclei. 

—E. F. 
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English Patents. 

Wadding, Dyed in one Continual Process ; Complete Manu¬ 
facture of -. 11. itnd VV. Longley, Marple Bridge. 

Eng. Put. 19,222, Sept. 2, 1902. 

Instead of dyeing the raw material, the cotton is dyed by 
passing it direct front the carding machine, through rollers, 
on to an endless carrying cloth immersed in the dye liquor, 
the latter containing also a solution of alum, and the whole 
maintained at a temperature of 100° F., so as to restore 
the necessary fulness of the material. The carrying 
cloth passes round rollers, so as to make the material 
traverse the dye vat, and the dyed wadding is then pressed 
inside the tank squeezed, partially dried in a steam-heated 
chamber, finished, and dried in one continuous process. 

— B. N. 

Printing Yarn used in the Manufacture of Carpels, Plush- 
or Pile-Goods Jor Upholstery, and Similar fabrics; 

Automatic Colour-printing Muchines for --. 1*. 

Jensen, London. Front J. Maeuieeke, Berlin. Eng. Pat. 
17,109, Aug. 2, 1902. I 

An automatic colour-printing machine is described for 
printing all the various colours ill a single journey of the 
pruning carriage, in a manner similar to that described 
in Fr. Pat. 329,.190 (see this Journal, 1903, 991). The 
carriage is moved automatically, step by step, along the 
yarn, the length of each step corresponding to the double 
pile length of the goods to he manufactured. The carriage 
has as many colouring devices as there are colours, and 
is also provided with levers which engage with rows of 
tumblers, the number in each row being also equal to the 
number of colours. The tumblers are controlled by a 
Jacquard machine, and when, after the forward movement 
of the carriage, a raised tumbler engages with a lever, the 
latter brings into action its own colouring device, the colour 
of which is to be printed in that particular position of the 
carriage. The construction of the printing device, the 
carriage movement gear, the printing carriage, and the 
automatic coloui -printing machine are each separately 1 
claimed.—11. N. 

Printing Machines; Calico- —. The Calico Printers’ 
Association, Ltd., Manchester, and .J. Blair and T. Lind- ; 
say, both of Leonoxtown. Eng. Pat. 24,377, Nov. 7, 1902. 
An improvement on Eng. Pat. 23,986, 1895, in which 
shaded, clouded, or like effects are obtained by leading the ! 
fabric away from the main printing bowl and guiding it 
into printing contact with engraved rollers out of contact 
with the howl: Iu the present invention the guide rollers 
are mounted in movable bearings, so that by meuns of a 
travelling tappet chain, star wheel, and lever, tho guide 
rollers receive an intermittent oscillating movement, and the i 
fabric is thus brought into or taken out of contact with 
the engraved rollers away from the printing bowl. Novel I 
effects are in this wuy obtained on scarves, loin cloths, &c., , 
in which a transverse bolder or other intermittent printing 
is required. A modification is described in which the 
guide rollers may be stationary, and have on their surfaces 
h pattern, or be fluted, corrugattd, or spaced, so that the 
tensioa of the cloth in contact with tho printing rollers 
may be altered intermittently and thus produce novel i 
effects.—B. N. 

United States Patent. 

Mercerising ; A pparutusfor -. It. lloral and A. Kymer, 

Middleton, Manchester, Assignors to the Windsor Co., 
New York. U.S. Pat. 739,580, Sept. 22, 1903. 

The claims are for a series of revolving rollers, with which 
the fabiic remains iu continuous contact, from the moment 
it leaves the tqueezing rollers, until it reaches the end of 
the seties, where it is sprayed with water.—T. F. B. 

French Patents. 

Fibres, Long, for Spinning, and a Substance suitable fur 
Tanning Purposis; Process for Convening Willow 
Shoots simultaneously into ——. L. von Ordody. Fr. : 
Pat. 331,4G8, April 24, 1903. j 

After the bark has been removed from willow shoots, 
previously softened with boiling water, the fibrous layer is J 


removed, and may be used for tanuiug. The remainder is 
macerated with water, boiled with a 3—4 per cent, solution 
of alkali, together with un “emulsion of petroleum and 
lime," washed, treated with dilute acetic acid, washed 
and dried. The long fibres thus obtained are suitable for 
spinning.—T. F. B. 

Threads, Attificial; Apparatus for Producing -. 

F. Cochins. Fr. Put. 331,104, April 21, 1903. 

Sue Eng. Pal. 9017 of 1903 ; this Journal, 1903, 1083. 

—T. F. B. 

Bleaching Fla. r. Hemp, Cotton, Jute, 11 antic. Straw, §r. i 

Process of -. L. C. P. Jnrdin. Fr. Pat. 331,574, 

April 28, 1903. 

After scouring, the fibre is treated with a dilute solution 
of nitric acid (say 5 e.e. of commercial nitric acid to the 
lit re), previous to blenching. 1'his treatment obviates tlte 
necessity for the long exposure t> air and sun. —T. F. B. 

Mordanting, Dyeing, and Washing Textiles on Bobbins ; 

Apparatus for -, without Disturbing or Measuring 

the Bobbins. !,. Krhart. Fr. Pat. 33i,285, April 20, 
1903. 

The apparatus consists essentially of a cylindrical vessel T, 
connected, by pipes L and I/, with the perforateil cones C 
and O'. The upper portion of the apparatus is raised, by 
the handle P, and the lower end of the bobbin is placed on 
the lower cone, C'; the upper portion is now lowered, so 
thut the upper cone (Its in the upper end of the bobbin, and 
is pressed into position, being held by the catch and slot, 
V, li. 



The vessel T is then tilled with the liquid, which is heated 
if necessary, and which is pumped through L and I/, and 
sprayed over the fabric by means of tho perforated cones, 
thus ensuring even treatment of the whole of the fabric. 
The complete machine is made up of a number of such 
arrangements connected with the same liquid reservoir. 

—T. F. B. 

Indigo i Dyeing with Natural or Artificial -, on Tex¬ 

tiles, Fabrics, Threads, Skeins, ,(•<? , of Colton, Wool, 
Silk, or Mixtures. II. Muller. Fr. Pat. 331,260, April 
16, 1903. 

See Eug. Pat. 9532 of 1903 ; this Journal, 1903, 998. 

—T. F. B. 

Fabrics; Process for Making -, Impervious [Water¬ 

proof]. J. II. F. Schrader. Fr. Pat. 331,002, April 30, 
1903. 

The fabric is coaled with a mixture of linseed oil, 65 parts) 
soap, 16i parts; glycerin, 12j, parts; and zinc sulphate, 
parts.—T. F. B. 
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VI-COLOURING WOOD, PAPER, 
LEATHER, Etc. 

English Patent. 

Printing i Means for Multi-Colour -. The Printing 

Arts Co., Ltd., F. H. Mowbray, and W. Black, all of 
London. Eng. Pats. 23,579 and 23,580, Oet. 28, 1902. 
This invention relates to means for printing, in several 
colours at one operation, upon bard material, such as metal, 
wood, glass, china, &c. Around the periphery of a cylinder 
nre arranged an elastic collecting member and the hard 
part-design members, each of the latter being supplied 
with its own colour only, from suitable inking sets worked 
by cams from the main cylinder. Auxiliary transfer 
members, of wood or metal covered with rubber, and in gear 
with the main cylinder, are arranged so that each comes into 
contact with its corresponding hard part-design member 
and receives the part-design. All the auxiliary transfer 
members contact with the collecting member, and the latter 
imparts the whole design to the material to be printed. 
Modifications are described with a number of collecting 
members arranged as separate rollers, so that the material 
to be printed may receive two or more coatings of colour, 
or the collecting members may be arranged on separate 
cylinders together with the hard part-design members, a 
flat reciprocating bed, provided with grippers, supporting 
the material, so that the latter encounters each of the 
collecting members in turn.—B. N. 


HI-ACIDS, ALKALIS. AND SALTS. 

Sulphuric Acul Manufacture; Contact Process of -; 

or, Theory of Industrial Processes. G. Bodliiuder and 
K. Kftppen. Zeits. Elektrochem., 1903, 9, [28], 559— 
568; [39], 787—794. 

The equilibrium in the reversible reaction 2S() 2 + 2SO a 

is given by the equation— 

(SO,)*.(0,1 _ K 

(S0 3 ) 3 

Thus the production of SO :) is favoured, or the complete 
conversion of S(> 2 into SO,, is approached, by increasing 
the oxygen-concentration. The reaction-speed is influenced 
similarly by the concentrations of the vnrious reacting 
bodies; hut while the equilibrium depends ouly on the 
relative concentrations, the speed of reaction depends on the 
absolute concentrations; and increase of oxygen-concen¬ 
tration, for example, may, by virtue of decreasing the 
absolute concentration of S0 2 , retard the reaction more 
than it accelerates it, by virtue of increasing its own con¬ 
centration. Since, at the temperatures of the authors’ 
experiments, no dissociation of SO, occurs, the speed of the 
reaction is proportions! to (S0 2 ) 2 .(0 2 ); and the authors 
have calculated the relative values of this speed for two 
initial mixtures of sulphur dioxide and air (11 S0 2 , 5'5 O.., 
83-5N, and 5 • 5 S0 2 ,11 • 875 (),, 82 • G25 N 2 ) after varying 
amounts of the sulphur dioxide have been converted. The 
following table gives the figures:— 


Percentage 

converted. 


I) 

10 

20 

80 

40 

50 

(10 

70 

80 

BO 

85 


1 </.)• 
K ' dr' 


'* Theoretical ” 
Burner Gas. 


(K)5'8 
493 "2 
» 02'3 


(Ills with twice 
the Amount ot Air 
I required. 

350*2 
288*0 
220*3 
172*0 



153*7 

125-2 , 


90*4 

8H*7 


47'1 

64*8 


25'5 

80’G 


6*1 

13*7 


0*75 

3*3 


0*102 | 

0*85 


Clearly, if the initial assumption on which the speed is 
calculated be correct, the dilution with extra air retards the 
reaction at first, while it is rapid, but greatly accelerates it 
in the later stages, when it is slower; so that on the whole 
the 95 per cent, oonrersion will be reached more rapidly 
with the excess of air than iu the case of the “ theoretical ” 
gas. 

The authors have then investigated experimentally the 
question as to whetherthis is in reality a trimolecular reaction 
(for many cases are known in which the reaction is really 
of a lower order than theory indicates). They enclosed 
known mixtures in a tube heated to known temperatures in 
presence of a catalytic substance, and measured the diminu¬ 
tion of pressure at constant volume from time to time. (It 
was fouud that platiui-cd asbestos would not answer, for the 
asbestos was atiucked by, and of course destroyed some of, 
the sulphur trioxide produced. This destruction of the 
asbestos probably accounts for the many proposals to use on 
the industrial scale other substances us foundations for the 
platinum. Eventually platinum gauze, tightly rolled to fill 
the tube, wits adopted as catalyst.) The results, with the 
“theoretical” mixture, and at temperatures of 182°, 218°, 
302°, and 341° C., showed that the valuos of Kwere much 
more nearly constant when calculated on the basis of a 
trimolecular [(S0 2 )' 2 .(0 2 )j than on that of a bimolecular 
[(S() 2 ).(0 2 )] reaction. The experiments also showed 
clearly the increase of speed with rise of temperature, 
indicating an increase about 1'4-fold per 10° C. rise. 
Experiments were next made, using the theoretical mixture 
of sulphur dioxide and oxygen diluted with varying amounts 
of nitrogen. The ahsoluto speeds of reaction were dimi¬ 
nished, as was to be expected, but the relative speeds were 
unaltered, i.e., the amount of conversion in, say, 10 minutes, 
bore in every series the same relation to the amount in 
three hours. These experiments also showed, however, 
that the concentration of the sulphuric anhydride formed 
also influenced the speed of reaction (retarding it as it in 
creased), though the reaction at these low temperatures is 
not reversible, as the sulphuric anhydride does not dissociate. 
Experiments with excess of sulphur dioxide and with excess 
of oxygen were also undertaken, and served to confirm the 
correctness of the theory, when allowance is made for the 
fact, brought out by the experimen s with nitrogen-dilution, 
that each of these gases acts not only in the direction of 
increasing the concentration of one acting constituent, but 
also in the direction of decreasing those of the test. 

It is shown by the experiments, then, that excess of 
oxygen hastens the completion of the oxidation of the 
sulphur dioxide, so that, though it slows it at first, it effects 
on the whole an economy of time, and heuee of space aud 
of contact-substance. 

When platinum is used as a contact-substance, the speed 
of reaction is great enough for practical use at temperatures 
well below that of incipient dissociation of St).,; hut with 
other contact-substances, sufficient speed of reaction can 
only he attained at temperatures at which the dissociation- 
pressure of SOj has notable values. With these substances, 
then, the dissociation-pressure, as well as the speed of 
reaction, must be taken into account in choosing the most 
suitable temperature for working. No doubt the influence 
of temperature, pressure, dilution, excess of reacting sub¬ 
stances, &c., will be similar for all contact-substances, but 
the absolute values of the speed of reaction will vary with 
the substance. Tho point of equilibrium, however, will 
be independent of the nature of the contact-substance. 
Knietscli (this Journal, 1902, 172 aud 343) has given the 
temperatures at which various percentages of sulphur dioxide 
are converted into sulphur trioxide—9f> per cent., 500° : 
80, 600° j 58, 700° ; 35, 800° ; I 5, 900° ; 0 per cent., 1,000° 
—starting from a mixture of 7S0 2 , 10O 2 , 83N 2 at atmo¬ 
spheric pressure, aud Brode has calculated from these the 
compositions of other mixtures in equilibrium at these 
temperatures. 

But Knietsch determined his dissociation.Constanta by 
a method in which the gases streamed through a tube—a 
method which leaves it open to doubt whether the speed of 
the gases was, ou the one hand, slow enough over the 
contact-substance for equilibrium to be attained, and, on the 
other hand, quick enough over the cooler parts of the 
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apparatus for it to be maintained. Accordingly the authors 
have made a set of experiments by a manometric method. The 
gases were heated by an eleetrio furnace in a tube of quart/, 
containing the platinum gauze used as contact-sub ■itance, 
and connected by a long capillary, filled with air, to a 
manometer, on which changes of pressure at constant volume 
could be read. The tube was kept at the desired tempe¬ 
rature till equilibrium was established, then very slowly 
cooled to 410° C.—a temperature at which no undissociated 
SO, remains. A companion tube, similar in all respects, 
save that it contained only air, gave the diminution in pres¬ 
sure due to the fall in temperature; the greater diminution 
in the reaction-tube was of course due to the re-formation 
of the dissociated SO,. (It was found that tlieso experi¬ 
ments could not be carried above 650° ( owing to absorp¬ 
tion of oxygen by the platinum at higher temperatures.) 
From the results were calculated first the values of It. 

The agreement of the figures, showing that the value 
of K is independent of dilution with nitrogen, or of the 
stoichiometric relation of S( l, to () 2 , is very satisfactory, 
when the small total difference of pressure, anil hence the 
great effect ol n small error, is considered. Interpolation 
from the figures obtained, gives the values of K,at 500" and 
600° C., as 1*92 x 10~ 6 and 8*50 x 10 - 3 , while from 
Knietsch’scurves the corresponding values are 2*0 x 10 11 
and 6*5 x to- 3 , a very close agreement. 

Finally, by interpolation, the constants for various mix¬ 
tures at various temperatures, and hence the equilibiium- 
compositions at these temperatures, have been calculated. 
In the following table the results are shown, the form 
adopted being to give the temperatures at which, with the 
given mixtures, definite percentages of tho total possible 
amount of S0 3 will he formed when equilibrium is estab¬ 
lished ; — 


Composition of 
Original Mixture. 


Yield of SO ; „ 


siderahle increase of pressure, when there is excess oxygen 
in the gas, tho effect of increase of pressure ia very con¬ 
siderable. As iucrease of pressure ulso raises the speed of 
reaction, the use of high pressures on the industrial scale 
still seems a possibility for the future.—J, T. I). 

Aluminium, Beryllium, and Indium Hydrox ides j Solubility 

of - , in Ammonia and Amines. U. ttciiz. Her., ISO.'), 

38 , [12J, 2751— 2755. 

Freshly precipitated aluminium hydroxide, is perceptibly 
soluble in ammonia, out after filtration and washing, it 
becomes practically insoluble. From barium aluminnte, by 
careful decomposition with ammonium sulphate and filtra¬ 
tion, a solution is obtained from which acids precipitate a 
notable amount of alumina, which, when dried, is not horny, 
and dissolves in acids less readily than that precipitated in 
the ordinary way from aluminium salts. Aluminium hy¬ 
droxide dissolves easily in the mono- and diamines of 
methyl and ethyl, even in presence of their hydrochlorides. 

Heryllium hydroxide is quite, insoluble ill these amines, 
us well us in ammonia. Heryllium can he easily and 
completely separated from aluminium by precipitating their 
salts with ethvlutniue in excess, thus redissolving tho 
uluminium hydroxide. 

Indium hydroxide behaves towards amines very much as 
ferric hydroxide does, so that indium cannot in this way he 
separated from iron. With 33 per cent, dimethylamine, 
freshly precipitated indium hydroxide gives a turbid liquid 
which cannot he filtered clear, and leaves on evaporation 
and ignition a slight residue of indium oxide. In presence 
of hydrochloride of tho amine no indium is dissolved, and 
the filtrate is quite clear.—J. T. I). 

Aluminium Sulphate and Sulphuric Acid ; A Compound 

of -. 15. Hand. Comptes rend., 1903, 137 , [13], 

492—491. 

The white crystalline substance obtained on heating liauxito 


SO, 

O, 

98 % 

t» "U 

84 7o 

02 7o 

007c 

HO % 

«0°/o 

At atmospheric 








pressure. 









33*3 

425? 

470 

407 

020 

539 

507 

068 

11 *(59 

r»-85 

378V 

423 

452 

473 

480 

543 

553 

100 

8*04 

450 

483 

603 

518 

631 

570 

033 

8*0 

10 02 

407 

505 

518 

537 

548 

502 

648 

7*0 ! 

100 

407 

504 

518 

535 

547 

500 

047 

6*0 

13*2:1 

477 

513 

530 

543 

557 

002 

658 

4'0 

16*81 

483 

521 

630 

654 

505 

011 

068 

*2'0 

1845 

488 

527 

513 

658 

570 

015 

071 

At 10 atmospheres 








pressure. 








11-G9 

5’85 

428 

477 

504 

527 

543 

605 

680 

10*0 

8*04 

r-03 

538 

558 

570 

580 

639 

703 


The table shows that with the theoretical mixture of SO, 
and 0„ the yield is higher at a given temperature than with 
the “theoretical” burner-gas with 11*69 per cent, of SO,, 
but that the addition of excess air to this latter raises the 
temperature for a given yield, or increases the yield at a 
given temperature. As the higher temperature increases 
the reaction-speed, the addition of air is doubly advantageous. 
Though the dilution with nitrogen reduces the reaction- 
speed, yet this disadvantage is more than counterbalanced 
by the advantages of working at the higher temperature. If 
the “ theoretical ” burner-gas be diluted with an equal 
volume of air, then (for 96 per cent, yield) we can raise tho 
temperature by 90°, and thus increase the speed of reaction 
to (1*4)° or, 20-fold. Even were the dilution made with 
nitrogen alone, the retardation to one-half would still 
mean a tenfold increase; and the accelerating effect of 
the surplus oxygen is still to he added to that. As the 
dilution goes further, however, its effect is relatively less. 
Dilution from 6 per cent, to 2 per cent, of SO,, for ex¬ 
ample, raises the temperature for 96 per cent, by 14° only, 
and thus increases the speed 1-e-fold, while the dilution 
reduces it to one-third : on thn whole, a retardation to 
about half, though the excess of oxygen will raise this some¬ 
what. It is seen from the last two lines of the table, that 
the effect of pressure is favourable to tho reaction ; but 
while with the “ theoretical ” burner-gas the addition of very 
little excess oxygen produces much more result than con- i 


with sulphuric acid diluted with an equal volume of water 
was found to be produced also by substituting pure alumina 
for bauxite, also by heating aluminium sulphate with 75 
per cent, sulphuric acid, or with pure sulphuric acid to 
110°—120" C. 

Tho crystalline mass was pressed, washed with acetone 
and then with ether, and dried. The product was found to 
correspond with the formula A1,0„ 4SO a , 4If./>; it is with 
difficulty soluble iu water.—T. F. H. 

Lead Sulphate ; Action of Tartaric Acid and its Salts on 

-. C. Reichard. Chem.-Zeit., 1903, 27, 924—925 

and 943-944. 

From his experiments on the action of tartrates on lead 
sulphate, the author draws the following conclusions. 
When lead sulphate, suspended in a little water, is treated 
with neutral ammonium tartrate, it dissolves, with the 
formation of lead oxide, sulphuric acid, aud a residue of 
lead sulphate. The sulphuric acid forms, with lead' oxide 
and lead sulphate, a double compound of a basic nature. 
The production of lead oxide is accounted for by the 
ammonia of the ammonium tartrate, acid ammonium 
tartrate bciug formed, which unites with the basic lead 
sulphate to give a neutral solution. Neutral sodium 
tartrate and sodium potassium tartrate are without solvent 
action on lead sulphate, but the addition of ammonia, or 
the substitution of the same for the sodium or potassium in 
the double salt, causes solutiou to take place.— \V. P. S. 

Sulphuric Acid; New Method of Determining -. 

It. Silbcnberger. XXIII., page 1149. 

Sulphides. Sulphites, Sulphates, autl Thiosulphates; Method 
for the Detection of -. L. Dobbin. XXIII., page 1148. 

English Patents. 

Hydrocyanic Acid ,* Process for Producing -. H. C. 

VVoltercck, London. Kug. Pat.19,804, Sept. 10, 1902. 
Perfectly dry ammonia aud a “ volatilised or gaseous 
carbon compound,” also perfectly dry, are passod together 
with hydrogen in equal volumes over a strongly heated 
catalytic agent, such as platinised pumice. One volume of 
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ammonia and two volumes of water-gas make a convenient 
mixture. The hydrogen cyanide produced is preferably 
absorbed in an alkaline solution.—J. F. II. 

Carbonic Arid Gas ; Apparatus for the Manufacture or 

Recovery and Purification of -J. Leslie, Helfast, 

Ireland. Kng. Pat. 9142, April 22, 1903. 

Tub carbon dioxide, produced by burning coke or the like 
in a closed stove, passes to a water scrubber, and then 
through a series of coolers, in which the gas, after cooling, 
is bubbled through cold water, and thus purified. It is then 
pumped, under pressure, into a second absorber, jacketed 
like that first mentioned, nearly filled with an alkali carbonate 
solution, and when this is saturated, bicarbonate being 
formed, the hot gases from the stove are directed through 
the absorber jacket, wlvereby pure carbon dioxide is evolved, 
and is conducted to a gasometer. The two absorbers arc 
thus used alternately. In charging bottles of liquid with 
the gas, a special apparatus is used to avoid loss of gas in 
“ sniffing,” and consequent diminished pressure within the 
vessel.—K. S. 

Sodium Carbonate ; Producing -. N. P. Hansen, 

Copenhagen, l'lng. l’at. 19,98(3, Sept. 12, 1902. 

In the manufacture of sodium carbonate by the ammonia 
process, the sodium bicarbonate intermediately produced is 
immediately combined with sodium hydroxide in proportion 
to form sodium carbonate.—E. S. 

Ammonia from the Sewerage Waters of Towns; Extract¬ 
ing -. It. Schilling and C. Krctncr. Eng. Pat. 15,732, 

July 16, 1903. XVTll. B., page 1H5. 

Metallic Sulphides ; Obtaining -, in Electric Furnaces. 

I. J. llronn, Mntrci, Austria. Eng. Fat. 24,236, Nov. 5, 
1902. 

A metallic sulphate is mixed with carbon, and heated in 
an electric furnace to obtain the corresponding sulphide. 
If an acid sulphate is used, it is mixed with a chloride of the 
same base and with carbon, and arrangements arc made for 
collecting the hydrochloric acid gas evolved on heating. 

—E. S. 

Minerals ; Pulverising and Cleaning -. G. <'. Propfe, 

Hamburg, Germany. Eng. Pat. 10,848, July 31, 1903. 
Minerals which crackle on being heated, and particularly 
fluorspar and barium sulphate, arc heated to redness, but 
without melting, to cause them to crumble. By sifting the 
disintegrated mineral it is separated from the foreign 
matter remaining in lumps.—K. S. 

Gases from their Mixtures, especially Oxygen and Nitro¬ 
gen from Atmospheric Air, and Apparatus therefor; 

Separation of -. 1!. J. Levy and A. llelbrouncr, 

Manchester. Kng. Pat. 20,053, Sept. 13, 1902. 

See Fr. Pats. 328,770, 328,984, and 330,258 of 1903; 
this Journal, 1903, 966 and 1087 respectively.—T. F. B. 

United States Patents. 

Sodium Peroxide; Producing -. C. E. Baker and 

A. W. Burwell, Cleveland, Ohio. U.S. Pat. 739,375, 
Sept. 22, 1903. 

Melted sodium is brought into contact with air or other 
“gaseous oxidising agent” in excess, to produce sodium 
peroxide.—E. S. 

Alumina and By-Products; Process of Making -. 

L. It. Keogh, Hamilton, Canada. U.S. Pat. 740.3C4, 
Sept. 29, 1903. 

Aluminium sulphate containing iron sulphate as an 
impurity, is mixed with sodium chloride, water, and carbon, 
and the mixture is heated to redness in contact with steam. 
The product, cfKitaining sodium aluminate and iron sul¬ 
phide, is lixiviated, sodium sulphate is crystallised out 
from the solution, from which, afterwards, “the sodium 
aluminate and iron eulphide are precipitated.” Sodium 
carbonate is stated to he recovered from the solution as a 
by-product.—E. S. 


Fhknch Patents. 

Sulphuric Acid or Sulphuric Anhydride; Process and 

Apparatus for Making -, H. Hilbert and the 

Biverische Akt. Ges. f. Chemische und Landwirt- 
sctiaftlieh-Chetn. Fabrikate. Fr. Pat. 331,289, April 18, 
1903. 

See Eng. Pat. 9453 of 1903; this Journal, 1903, 1085. 

~T. F. B. 

Alumina ; Manufacture of Anhydrous -. C. A. Dore- 

mus. Fr. Pat. 331,400, April 21, 1903. 

See U.S. Pat. 725,683 of 1903 ; this Journal, 1903, 627. 

—T. F. B. 

Barium Oxide; Process of Manufacturing -. W. 

Feld, Germany. Fr. Pat. 331,438, April 23, 1903. 

A mixture of barium carbonate and carbon is moulded 
into portions, which are formed into capsules by coating 
with carbon or with a carbon-containing material. A 
number of such capsules may be further enclosed within a 
similar carbonaceous envelope. When the mixture thus 
prepared is suitably heated, barium oxide is formed 
throughout, available for the preparation of barium per¬ 
oxide. But if the uncoated mixture is heated, the 
superficial carbon hums away before reduction is effected, 
and the barium carbonate is apt to fuse on the surface, thus 
obstructing the process, llefereuee is made to Gel man 
patent, No. 101,731.—E. S. 

Zinc Jlijdrosulphile, Solid, and Sparingly Soluble in. 

Water; Manufacture of -. Chemische Fnbrik 

Grimm), Lundshotf and Meyer. Fr. Pat. 331.095, 

April 10, 1903. 

Powdered zinc is agitated with one and a half times its 
weight of water, whilst a jet of sulphur dioxide gas nt not 
above 45“ C. is injected until the zinc is dissolved, the 
process being supplemented, if desired, by the introduction 
of liquid sulphur dioxide free from water. A quantity of 
powdered sodium bisulphite, equal in weight to the zinc 
taken, is then added, and the zinc hydrosulphite, which 
separates in the solid state as the bisulphite, dissolves and 
is separated by filtration. The presence of some sodium 
bisulphite adhering to the product is stated not to be 
injurious in the applications of the same.—E. S. 

Cyanides ; Preparation of -. .1. Grossmunn, England. 

Fr. Pat. 331,331, April 18, 1903. 

Potassium ferroeyanide is heated in a leaden still with 
dilute sulphuric acid (for instance), and the hydrogen 
cyanide evolved is collected in milk of lime, to which is 
added a proportionate quantity of an alkali sulphate, 
whereby a solution of an alkali cyanide is obtained on 
filtration. 

Part of the cyanogen in the ferroeyanide treated remains 
behind as insoluble iron and potassium ferroeyanide 
(Everitt’s salt). This is boiled with an alkaline lye, or 
with a solution of an alkali carbonate or of an alkaline- 
earth hydroxide, or with a mixture of these, in slight 
excess, a current of air being continuously passed through 
the boiling liquid. The potassium ferroeyanide is thus 
i reproduced from the Everitt’s salt.—E. S. 

i 

Permanganates of the Alkaline Earth and other Metals; 

\ Electrolytic Production of -. Chem. Fabrik Gries- 

heini Elektron. Fr. Pat. 331,376, April 20, 1903. 

See U.S. Pat. 727,792 of 1903 ; this Journal, 1903, 696. 

—I'. F. B. 

; Products [Acid Sulphates ] obtained from Dry Alkali 
Sulphates, and Process of Manufacturing same. S. 
Trivick. Fr. Pat. 331,849, April 28, 1903. 

See U.S. Pat. 728,335 of 19031 this Journal, 1903, 742. 

! —T. F. B. 
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TEL-GLASS, POTTERY. ENAMELS. 

English Patents. 


Glass; Process for Etching -. B. Z. Meth, Brzoz- 

dowce, Galicia. Kng. Pat. 24,610, Ijfov. 10, 1902. 

The steel or zinc plate, on which the pattern to l>e trans¬ 
ferred to the glass has been deeply etched, is inked with a 
pasty printing and etching medium composed of 2 parts of 
ammonium fluoride, 1 part of hydrofluoric acid, 70 parts of 
magnesium carbonate, 30 parts of white dextrin, 20 parts 
of yellow dextrin, 5 parts of aniline black, and 30 parts of 
water. A print is then made on ordinary tissue paper, 
which is transferred as usual to the glass, and washed oil 
with water after about thirty minutes, the glass being etched 
a dead white.—A. G. L. 


Kilns for Porcelain and the like; pinny -. M. b. 

Goebel, Kronaeh, Bavaria. ling. Pat. 20,586, Sept. 20, 
1902. 

See Fr. Pat. 324,708 of 1902 ; this Journal, 1903, 029.^ 


French Patent. 

Muffle for Ideating Ceramic Products. B. Demaison, 
France. Fr. Pat. 331,744, May 5, 1903. 

15v arranging the bricks composing the hearth of the 
muffle proper in differently placed layers, channels are 
formed close to the casing of the hearth, through which the 
products of combustion pass, and in which they give up a 
large quantity of their heat.—A. G. L. 


IX-BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

Mortar; (Composition of an Old -It. Meyer. 

Her., 1903. 36, [12], 2981—2982. 

Or.n mortar from a 14th century church in Brunswick 
gave the following re-ults on analysis :—Sand (insoluble 
silica), 54-77 ; soluble silica, 3-80; calcium carbonate, 
20-29; calcium hydroxide, 11-09; magnesium oxide, 
0-70; iron and aluminium oxides, 3 50; residue from 
treatment with hydrofluoric acid of substances insoluble 
in hydrochloric acid, 1-76; and moisture, 3-20 per cent. 
Total, 99- 16 per cent. 

The moistened mortar had a strong alkaline reaction, hut 
it was not determined whether the quicklime was present 
as free hydroxide or in combination with the carbonate as 
a basic salt.— C. A. M. 

English Patent. 

Brick Kilns; Impts. in -. .1. D. Wilson, St. Leonards, 

N.8.W. Eng. Pat. 17,061, Aug. 5, 1903. 

In order to expel the vapours given o(T by the bricks in 
process of drying, the hot gases from the burning bricks 
are made to meet them on their way to the chimney by 
means of a pair of horizontal flues communicating with 
each other at their ends and forming a continuous flue, 
connected with the burning chambers by vertical flues, 
which are controlled by valves and dampers. Greater 
facilities for repairs and greater strength are also given to 
the kiln by constructing the arches of the kiln so that each 
cross line of feed holes is a straight joint or slot of suitable 
width, the longitudinal lines of feed holes being formed as 
desired by the covering ring of bricks, which may be either 
tec-shaped or square.—A. G. L. 

United States Patents. 

Stone; Making Artificial -. Mathilde Cordes, nle 

Muller, Hanover, Germany. U.S. Pat. 739,835, Sept. 29, 
1903. 

A mixture of hydraulic lime and of barium carbonate or 
hydroxide with water is combined with gypsum and com¬ 
minuted peat, with a “ pulverulent material of higher 
specific gravity than peat ” (ashes, for instance) and with 
wood shavings. The composition is moulded and dried. 

—E. S. 


Bricks; Manufacture of——. M. Perkiewiez, Ludwigg- 
berg, Germany. U.S. Pat. 740,040, Sept. 99, 1908. 

See Eng. Tat. 12,095 of 1903; this Journal, 1903, 1088. 

—T. F. B. 

Building Material; Manufacture of Artificial -. 

A. Seigle, Lyons, U.S. Put. 740,188, Sept. 39, 1903. 

See Fr. Put. 323,60lJ of 1902 ; this .lournul, 1903, 497. 

—T. F. B. 

French Patents. 

Refractory Material Obtained without Heating, for 
Furnaces and Metallurgical Apparatus in General. 
II. Kstcve, France. First Addition, date 1 April 7, 1903, 
to Fr. Put. 329,802 of Feb. 7, 1903. 

The material is composed of plumbago, graphite, kaidin, 
magnesia, and other earths, coloured or white. Tar or a 
similar binding agent may be added. Two compositions 
are given, one consisting of 120 parts of graphite, 480 parts 
of plumbago, 200 parts of kaolin, and 200 parts of magnesia, 
the other of lot) parts of graphite, 400 parts of plumbago, 
350 parts of kaolin, and 150 parts of magnesia.—A. G. L. 

Snnd-Srourcr ; A Continuous and Methodical -—. 

J. A. Dejust, France. Fr. Put. 331,527, April 27, 1903.' 
The sand to be washed is introduced from a hopper, pro¬ 
vided with a damper, into a vertical cylinder of wood or 
metal coutnininu a number of plates, preferably inclined at 
an angle of 15 ’, from one of which the sand falls to the 
next in its descent to the bottom. These plates are 
roughened, so as to divide the sand. A small quantity of 
water is introduced through a cock at the bottom of the 
hopper, to facilitate the passage of the sand downwards. 
The main quantity of the water used in the washing enters 
through a cock in the lower part of the cylinder, and, as 
only a small orifice, is provided for the exit of the sand, the 
water rises in the cylinder through the sand till it overflows 
at a point below the hopper, carrying with it the saline im¬ 
purities of the sand. A screen is provided at the exit by 
which the sand leaves the cylinder, serving to separate the 
sand from that part of the water which leaves the cylinder 
at Ibis point. —A. (i. L. 

Portland Cement Kiln ; Continuous -. W. W. Macluy. 

Fr. Fat. 331,405, April 21, 1903. 

See U.S. Put. 725,975 of 1903 ; this Journal, 1903, 030. 

—T. F. B. 

Cement; Manufacture of -. G, Gttisslcr autl G. Geiss- 

ler, jutt. Fr. Pat. 331,514, April 27, 1903. 

See Eng. Pat. 983.3 of 1903; this Journal, 1903, 863. 

—T. F. B. 


X-METALLURGY. 

Mangmese Steels; Properties and Constitution of - 

L. Guillet. Uomptes rend., 1903, 137, [12], 480—482. 
MicnoORAi-iiio examination of manganese steels showed 
their close similarity to nickel steels (see this Journal, 1903, 
213). Only about one-half the amount of manganese, how¬ 
ever, is required to produce the same effect as nickel. The 
two Neries of steels examined contained o-l to 0-25 per 
cent, and O-7 to 0-95 per cent, of carbon, the manganese 
varying in the low-carhon steals from 0 to 33 per cent., 
and in the high-carbon steels from 0 to 12 per cent. The 
results were as fellows :— 


Class. 

Micrographic 

Structure. 

i Low Carbon. 

High Carbon. 

I 

Pearl i to 

Mil per Cent. 

1 0—5 

Mn per Cent. 
0-3 

2 

Martensite or 

5-12 

3-7 

3 I 

troostite * 
y-Jron 

Above 12 

Above 7 


* The steels of class 2 show martensite structure when they 
contain less than 0'5 per cent, ol carbou ; otherwise, troostite. 
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The mechanical properties are in complete agreement 
with the miero-atructure. Ptariite steels show great break- 
ing stress and also high resistance to blows. Thus manga¬ 
nese alone does not render the steel brittle j this only 
happens where the snm of the carbon and manganese are 
sufficient to give a martensite stiucture. Low-carbon steels 
containing less than 4 to 5 per cent, of maLgcnese are not 
at all brittle.—T. F. B. 

Carbide of Chromium and Tungsten; A Double -. 

H. Mo'ssan and A. Kouznctzow. Comptcs rend., 1903, 
137, 292—295. 

Tire authors have prepared, by different methods, a double 
carbide of chromium and tungsten of the composition 
W 2 C.3Cr ; ,Cs, analogous to the compounds previously de¬ 
scribed by Carnot and Ooutal (this Journal, 1898, 1150; 
1901, 583). This new double carbide has thesp. gr. 8*41 ; 
it is very stable, not being acted upon by acids or the 
principal reagents, and is also very bard. The authors 
state that it is ptobable that the addition of tungsten to 
chrome-steel would cause the fotnmtion of this compound, 
uud at the same time confer upon the tteel new properties. 

—A. 8. 

Cyanide Plants; Consumption of Zinc on — — . W. \V. 
Virgoe. J. t hem. Metall. and Min. hoc. of >S. Africa, 
1903, 4, 80—92. 

Fob scientific investigation of this problem the consnmp 
tion should be recorded (1) per ton of ore treated, (2) per 
unit of solution flowing through the boxes, distinguishing 
“mechanical” and “chemical” loss. Commonly, with 
gold-bearing solutions, the consumption of zinc is in the 
proportion of 16 to 1 of gold deposited, but only 1‘8 to 1, 
or even 1 to 1, of silver deposited. Excessive mechanical 
loss is generally due to unnecessary handling, scrubbing, 
&c., during the clean up; or to want of care in placing the 
zinc under water when removed from the boxes ; or to the 
uneven flow of solution during the precipitation ; or to the 
use of “threads ’of zinc ot uneven thickness; or to the 
employment of too weak solutions. 

Excessive chemical losses result from too great alkalinity 
of tho solutions ; or to the precipitation of copper and other 
“base ” metals on the zinc; or to the contact of the zinc 
with unprotected iron surfaces. 

More generally, strong solutious depositing considerable 
quantities tend to cause a heavy chemical consumption of 
zinc, and weak solutious depositing small amounts cause 
heavy mechanical and light chemical loss. 

The author does not favour the use of zinc dust in place 
of zinc threads. 

Many detailed examples of the working of plants on 
sands and slimes under varying conditions are given. An 
excess of alkali in the form of lime is absolutely necessary 
in all solutions, and sump tanks should be wide and shallow 
ruther than narrow ami deep, and not so closely covered iu 
as to prevent free access of air.—J. II. C. 

Roasting and Filter-Press Treatment [ Sulpho-Telluride 
Gold Oresl at Katgoorlie. J. T. Marriucr. Eng. and 
Mining J.,"l903, 76, [10], 352. 

Tint ore is subjected to dry-crushing, first in Gates roek- 
cruahers and then in Griffin or ball-mills; it. is next roasted 
in Edwards or Merton furnaces, and the roasted product 
mixed with dilute cyanide solution and allowed to settle in 

s. d. 

Power {including condensed water) and com¬ 


pressed air used in filter.pressing. 5 9 58 

Crushing. 0 9*08 

Milling in ball-mills. 2 0"05 

Roasting. 6 0'18 

Grinding and amalgamating in Wheeler pans 1 3'8S 

Filter-pressing and agitating. 2 7'00 

Trucking. 0 KrfiS 

Precipitation and clean-up. 0 8’53 

Cyanidoart^ld lb. per ton of ore. I 3'94 

Water (salt water for plant use). 9 9'83 

Assays. 0 194 

General expense and maintenance. 1 4*12 


Total. 23 9'45 


V-shaped boxes. The course sands are ground till the 
pulp will pass through a screen with 100 holes to the linear 
inch, and arc then transferred together with the “ fines, 1 ’’ to 
the agitation vats. The pulp is agitated with cyanide solu¬ 
tion, of about o-03 per cent, strength, for 8—12 hours, the 
gold-bearing solution separated by filter-pressing, aud the 
gold deposited on zinc. The average extraclion obtained on 
the large scale was 92-2 per cent. The accompanying tuble 
shows the costs of treatment per ton of ore for 1902 with a 
plant having a capacity of 2,000 tons per month.—A. S. 

Tin and Tungsten; Magnetic Separation of -, at 

Gunnislake Glitters, Cornwall. E. Skewes. Eng. and 
Mining J., 1903, 76, 424. 

Tire ore is first treated in a 23-stump mill containing a set 
of Cornish rolls, a crusher, eight Buss tables for the sands, 
Luhrig classifiers aud Lulirig vanners. The eoncer.trates 
iron; tho mill are roasted and then passed to the magnetic 
separator, which is about 6 ft. high, 12 ft. long, and G It. 
wide, and has a capacity of about 5 tons a day. The con- 
j ccntratcs are carried on an endless travelling belt, about 
I 2 ft. w ide, over two sets of adjoining magnets, of which the 
; first set, of 4 ampere strength, attracts the iron ore, aud 
i the second set, of 12 ampere strength, attracts the tungsten 
I ore, whilst the tin ore is carried on by the belt to the tail 
j roll. The iron anti tungsten ores are received in bins 
arranged at right angles to the belt. The tungsten ore is 
then separated by stirring in a sieve and tapping by a 
hammer into two layers—a light upper layer, from 2 to 
4 ins. deep, which is treated again in the separator, and a 
heavy lower layer, which is ready lor sale as a product 
containing from CO to 64 per cent, of tungstate of iron. 

—A. S. 

Metals ; Volatilisation of -, as Chlorides. S. Croasdale. 

Eng. aud Mining J., 1903, 76, 312—314. 

Tire author lias made a large number of experiments, 
extending over several years, with rigard to tho volatilisa¬ 
tion of metnls as chlorides from tlieir ores by roasting with 
sodium chloride and sulphur in au oxidising atmosphere. 
Detailed results are given as obtained with ores ot gold, 
silver,copper, lead, zinc, bismuth, arsenic and antimony, aud 
complex ores. The ore should be ground so that it. willpass 
through a screen with 20 holes to the linear inch ; silieioas 
ores give better results if crushed till they will pass through 
a screen with 40 or GO holes to the inch. The crushed ore 
is mixed with sulphur and salt, and charged into the furnace 
at a temperature of 750' —85n° C. The amount of sulphur 
should be from 0 - 25 to O'.10 per cent, in excess of that 
required to form the normal sulphides, and the quantity of 
suit from 15 to 20 per cent, in excess of that necessary to 
form the chlorides of the base metals other than zinc, to be 
volatilised. The best results are obtained in a reverberatory 
furnace in the form of a revolving cyliudtr, lined with fire¬ 
brick, 30—50 ft. long, and with an inside diameter of 
5—6 ft. at the end from which the roasted ore is discharged. 
The cylinder is mounted at a slight angle. The volatilised 
metals are recovered by passing the fumes and products of 
combustion through successive layers of water, supported 
upon perforated diaphragms, preferably made of a textile 
fabric. The condensing solutions become slightly acid from 
the sulphuric acid formed. Metallic gold, silver chloride, 
and lead sulphate are recovered by filiration, and copper is 
separated from the filtrate by precipitation with scrap iron 
or by electrolysis.—A. S. 

! Ruthenium Silicide; Preparation and Properties of -. 

II. Moissan and W. Munchot. Comptcs rend., 1903, 
137, 229—232. 

KimijtNiuM, when melted by heating in the electric furnace, 
combines readily with silicon, giving a crystalline silicide, 
liu.Si, of great hardness, which has the sp.gr. 5'40, and 
is very stable towards mOBt rcagentB.—A. S. 

Lead-Tin-Antimony Alloys; Analysis of -. 

S. llurman. XXIII., page 1130. 

Vanadium ,- New Method of Determining -, and its 

Application to Metallurgical Products. E. Campagne. 
XX1I1., page 1149. 
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English Patents. 

Steel or Ingot Iron ; Manufacture of -. B. Talbot, 

Leeds. Eng. Pat. 24,248, Nov. 5, 1902. 

See Er. Pat. 324,448 of 1902, and Addition to same) this 
Journal, 1903, 559 and 634.—T. F. B. 

Orel Agglomerating Finely-divided -. A. Malden, 

Westminster, and W. J. Malden, llolleslcy Bay, Suffolk. 
Kng. Pat. 19,351, Sept. 3, 1902. 

Finely-divided ore material is made up into briquettes by 
the aid of a solution of borax, in addition to which clay 
-and lime may be used. Iron ore is preferably agglomerated 
by the addition of G per cent, each of clay aud lime and a 
4 ‘small percentage” of borax, with or without a small 
proportion of an alkali carbonate.—K. S. 

Mattes and Claw Metals s Treating -, in Reverberatory 

Furnaces. A. L. A. Coneiu, Paris. Eug. Pat. 21,391, 
Oct. 1, 1902. 

The products to he treated are melted, or introduced in the 
molten state, into a reverberatory furnace, and a mixture 
of superheated steam, air, and silex, sometimes with the 
addition of lime, is blown on to the surface of the bath 
through inclined blast pipes placed at each side of the 
furnace in parallel direction, but not in the prolongation of 
each other. Liquid hydrocarbons are also injected by the 
steam when it is desired to raise the temperature of the 
hath. The process is mainly adapted for the conversion of 
copper or of nickel matte into copper or nickel, the refining 
of black copper, and for obtaining steel or puddling iron. 

—E. S. 

Linings of l r essels for Metallurgical IPor/i. G. Westing- 
house, Loudon. From W. J. Knox, Allegheny, Pa., 
U.S.A. Eng. Pat. 21,807, Oct. 7, 1902. 

See U.S. Pat. 710,91 G, Oct. 7,19(12 ; this Journal, 1902,1400. 

—lb. S. 

Ore Roasting Furnaces. J. B. F. llerreshoff. New York 
City. Eng. Pat. 13,877, June 22, 1903. Under luternat. 
Conv., Jiiu. 16, 1903. 

See U.S. Put. 729,170 of 1903 ; this Journal, 1903, 747. 

—T. F. B. 

Blast Furnaces; Impts. in -. G. K. Uamfeldt, Mun- 

halt, Allegheny, U.S.A., aud T. A. Tench, Swissvale, 
Allegheny, U.S.A. Kng. Pat. 13,918, June 22, 1903. 

The invention relates to a cylindrical form of blast-furnace 
top, the upper part being contracted and provided with a 
hopper. This cylindrical shell is cast in sections, bolted 
together, and is provided with water troughs round its 
circumference to keep it cool. A large opening for the 
charging of big pieces of ore. is provided laterally i us are 
an explosion door aud an auxiliary gas pipe leading from 
the gas exit.—L. F. G. 

Cupola Furnaces. A. J. Boult, London. From A. Seydel, 
Fretigny, France. Eng. Pat. 14,305, June 27, 1903. 

The furnace comprises a vertical shaft, reduced in diameter 
iu the upper and lower parts, with a heating chamber 
above it having tubular extensions, and an outer casing 
surrounding the shaft casing and heating chamber, with 
tuyeres between the outer casing and the interior of the 
furnace. There is a series of air-heating passages between 
the lining of the shaft aud its casing, and injectors for 
liquid fuel eutering tho top of the melting zone. The main 
features are stated to he: reduction in the velocity of the 
escaping gases; a large heating aud a large air chamber ; 
combustion outside the furnace proper, of the gases and 
their renewed combustion to: heating the air chamber; the 
heating of the blast-air supplied to the tuyeres ; and means 
for introducing one or more non-solid fuels, in addition to 
the ordinary fuel.—E. S. 

Separation of Minerals and Extracting some of them 
as Concentrates i Process and Apparatus for Effecting 

the -. G. A. Goyder and E. Laughton, both of 

Adelaide, Anstralia. Eng. Pat. 16,839, July 31, 1903. 
Finely-divided minerals are treated in n shallow tank 
with an acidulated solution, and particles of the mineral 


adhering to the gas bubbles formed, are deflected on their 
passage upwards by inclined planes above the tank floor. 
Means are provided for feeling the ore into one end of the 
tank, along its bottom, overlying which are the deflector 
plates with suitable troughs placed between them. There 
are also means for causing the concentrates to travel along 
the troughs, nnd for discharging them as well at the 
tailings.—E. S. 

Pickling Metal C J latcs ; Mode of and Means for Treating 

Water used for -. li. Thomas and Uo., Ltd., K. B. 

Thomas, and .1. 11. Lones, alt of Llanelly, Carmarthen¬ 
shire. Kng. Pat. 22,860, Oct. 21, 1902. 

The water used in washing metal plates that have been 
pickled in acid is pumped into an overhead tank, whence it 
is discharged through a perforated spraying pipe into a 
precipitating tank, which simultaneously receives, in such 
manner as to fall upon the spray, a continuous flow of milk 
of lime from an elevated trough fitted with an agitator. 
The iron is thus precipitated from the. water, which latter 
is drawn off from above the deposit into a secondary tank, 
wherein the settling is completed, and the water is then 
ready for use again.— K. S. 

United States Patents. 

hum Carburising -. \V. A. Kocneman, Chicago, Ill. 

U.S. Pat. 740,025, Sept. 29. 1903. 

Ikon, or an “ iron bearing compound,” is incited, and 
caused to flow, free from slag, upon the top of a deep 
column of incandescent carbonaceous material, so as to 
continuously percolate through it, whilst oxygen is intro¬ 
duced into the lower part of the column, whereby the 
‘‘ cleaned iron, iu its state of line division, and while 
descending, is subjected to the carhurising effect of the 
carbon mass and to gas continually generated iu the said 
mass.” Compare U.S. Pat. 712,812, Nov. 4, 1902; this 
Journal, 1902, 153H.—E. S. 

Lead Drosses ; Tress fur Sijueezing Mushy, Zinhy , or 

Coppery -. IV. H. Howard, Pueblo, Col. U.S. Pat. 

739,003, Sept. 15, 1903. 

j A plunoeh, having a number of teeth projecting from its 
under side, is loosely swiveled on to the lower end of a fixed 
upright screw iu combination with a stationary frame, the 
teeth being adapted to indent the drosses placed beneath, 
within a frame or holder having a dumping bottom, tho 
holder being movable, by means of mechanism connected to 
tho screw, up towards, or down away from, tho toothed 
plunger, without turning the latter, so that the plunger may 
be afterwards freely turned to cause the teeth to make a 
new series of holes in tho material. The holder and the 
bottom, although independent, are capable of being raised 
or lowered as a unit, means being provided for locking tho 
j holder to the plunger, to ensure its separation from the 
bottom.—E. S. 

Ores ; Process of Treating ——. F. Luist, Assignor to 
H. Smith and P. C. Brown, all of Salt Lake City, Utah. 
U.S. Pat. 739,011, Sept. 15, 1903. 

An alkaline-earth sulphide suspended in water is subjected 
to the action of carbon dioxide; the alkaline-earth carbonate 
produced, is used as described below, and the hydrogcu 
sulphide evolved is used to precipitate copper as sulphide 
from its solution, obtained, lor instance, by treating copper 
ores with sulphuric acid, the acid solution remaining after 
separation of the precipitate being used for treating fresh 
portions of ore. The copper sulphide, obtained as described, 
is ” melted ” to obtain metallic copper and gases rich in 
sulphur dioxide, which gases are passed over an alkaline- 
earth carbonate ; the eurbon dioxide evolved is utilised in 
j the first process, and the sulphite formed is reduced to 
j sulphide, also available in the cycle of operations.—E. S. 

Ores ; Process of Disintegrating -. C. T. Snedekor, 

Chicago, III. U.S. Fat. 739,116, Sept. 15, 1903. 

Tub ores, at the ordinary temperature, are submerged in 
solution of an alkali, on removal from which they are 
highly heated, and then, while still hot, returned to the 
i same solution.—E. S. 


o 
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Ores of Gold and Silver; Process of Treating Refractory 
Complex -. C. E. Baker and A. W. Burwell, Cleve¬ 

land, Ohio. U.S. Bat. 739,374, Sept. 22, 1903. 

Okeb of gold and silver containing a base metal or metals 
and a metalloid, ore heated in a current of chlorine, and 
the chloride of the metalloid formed, is volatilised and 
collected. The base-metal chloride formed in the process 
is dissolved out of the cooled ore, and the solution is 
electrolysed to obtain the base-metal chloride and free 
chlorine. The gold and silver in the ore are then separately 
recovered.—E. S. 

Metallurgical Furnace. W. I'. Hannes, Denting, N. Mexico, 
Assignor to W. J. Browning, Concepcion del Oro, Mexico. 
U.S. Bat. 740,300, Sept. 29, 1903. 

The furnace has a lower chamber with vertical walls, and 
tuyeres at its lower portion; this chamber merges iuto an 
upper chamber, the walls of which enclose an increasing 
space to the top. Tuyeres for supplying an oxidising blast 
are located at the junction of the two chambers. A cylinder 
suspended from a series of converging beams above the 
furnace, carries, movahly secured to a collar at its bottom, 
a fuel-casing, increasing in diameter towards its bottom, 
which bottom reaches to just below the junction of the two 
furnace chambers. Compare Eng. Bat. 10,929, May 13, 
and U.S. Bat. 712,374, both of 1902; this Journal, 1902, 
1111 and 1338.—E. S. 

E hunch Patents. 

RefracturyMatcrial, obtained without Healing, for Funme.es 
and Metallurgical Apparatus in General. 11. Estiive. 
Addition to Br. Bat. 329,802. IX.. page 1131. 

Nickel Carbonyl; Manufacture of -, and Extraction 

of Metallic Nickel therefrom. J. Iletvar. b'r. Bat. 
331,225, April 15, 1903. 

See Eng. Bat. 9300 of 1902 ; this Journal, 1903, 700. 

—X. E. B. 

Bronze or other Metallic Powders ; Manufacturing -. 

Soc. A Baer and Co., Germany. Fr. Bat. 331,371, 
April 20, 1903. 

The metal or alloy to he powdered, is rained iuto a sheet- 
iron chamber or cylinder, in which a shaft carrying blades 
is rapidly rotated, so as to greatly agitate tiie air and 
thereby minutely subdivide the metal at the moment of 
its passage from the liquid to the solid state, the blades also 
assisting by beating the particles with which they come 
iuto contact. Air or non-oxidising gases may, according 
to another method, he compressed and injected into a 
chamber so as to strike athwart the molten metal or alloy 
flowing through a narrow passage, whereby the stream is 
broken up and caused to impinge against suitable stationary 
or movable surfaces. —E. S. 

Mercurial Vapours; Apparatus for Carrying off -. 

Widow of I 1 . Delage, nee Marie Taddei. Fr. Bat. 
331,432, April 22, 1903. 

The chamber or furnace room in which operations involving 
the evolution of mercury fumes are conducted, is roofed in 
connection to a lofty double chimney supplied internally 
with heated air by an entering side pipe, whereby all fumes 
evolved below are drawn upwards and discharged into the 
air at a considerable elevation. —E. S. 

Alloy and its Manufacture. T. IV. Just and W. E. L. Frith. 
Er. Bat. 331,404, April 24, 1903. 

See Eug. Bat. 9090 of 1902; this Journal, 1903, 498. 

—T. F. B. 

Metallic Coalings Protective against Oxidation; Obtain¬ 
ing -. A.Levy. Fr. Pat. 331,669, May I, 1903. 

An oxidisable metal, such as iron, is preliminarily coated 
with zinc, to from a couple in which the iron is electrically 
protected; a coating of a metal, such as copper, nickel, or 
silver, is then formed upon the zinc to protect the first 
couple without forming a new couple that might favour 
oxidation.— E. S. 


| Aluminium; Method of Soldering -. C. Siirensen. 

Fr. Pat. 331,798, May 7, 1903. 

Bee Eug. Bat. 9715 of 1903; this Journal, 1903, 914. 
j —T. E. B. 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

| (A.)—ELECTRO-CHEMISTRY. 

| Electro-chemical Analysis; Use of a Mercury Cathode 
in -. E. E. Smith. XXIII., page 1150. 

Metals; Rapid Electrolytic. Precipitation of -. 

j F. F. Kxner. XXIIL, puge 1 1 50. 

Metals ; Electrolytic Separation of Certain - 

li. F. Smith. XXIII., page 1150. 

Es<u,isn Patents. 

Battery Elements; Secondary -, and the J > rocess of 

! Producing same. L. Fiedler nndG. Buchmullcr, London. 
Eng. l’at. 19,999, Sept. 12, 1902. 

1 A vavier-kaohe box surrounds a close-fitting zine box, 
the latter being connected below to a second smaller inner 
zinc box, tiiese forming the negative electrode. A box of 
peroxide of lead, connected by a cross-piece at tile top, is 
placed between the two zinc boxes, and forms the positive 
electrode, and is insulated below from the negative by a 
layer of asphalt. The electrolyte consists of a mixture of 
diluted sulphurie acid, 1 ,500 parts; mercury sulphate, 50 
parts; zinc sulphate, 50o parts; potassium ferrocyanide, 
50 parts; and may he mixed with sawdust to form a jelly. 
The battery is closed with a layer of sawdust, a piece of 
cardboard provided with an air pipe and soaked in paraffin, 
and finally with plastic material. The zinc plates become 
covered with a coating of ferrocyanide of zinc and mer¬ 
cury, which protects the plates against the destructive action 
of tiie electrolyte.—It. N. 

Electric Currents for Electrolysis; Apparatus for thi 

Generation and Application of - . F. E. Elmore, 

London. Eng. Bat. 24,380, Nov. 6, 1902. 

This invention relates to improvements oil Eng. Bat. 
26,673, 1901 (this Journal, 1903, 371). The magnet of the 
dynamo consists of an annular box, dosed, with the ex- 
ception of a horizontal air-gap, tiirough which extends a 
horizontal rotating disc of conducting material forming the 
armature. Two annular electrolytic cells are arranged one 
on each side of the air-gap, and concentric cylindrical shells 
are suspended from the rotating disc so that tiie ono set of 
| electrodes of the outer cell in tiie annular magnet box act 
as anodes, and the other set in the inner cell as cathodes, 
or the reverse, according to the direction of rotation of the 
disc or the direction of tiie current in the magnet coils. 
Stationary cylindrical shells stand up between these elec¬ 
trodes and form the electrodes of opposite nomenclature, 
the fixed electrodes in each cell being joined below, and the 
two sets connected by a metallic conductor passing through 
the air-gap in the magnet box. The rotating electrodes 
have upper and lower flanges, and a pipe connects one 
suspended cylinder of the inner set with a corresponding 
cylinder of the outer set. Mercury is delivered on to the 
lower flanges of the inner set, rises up the surfaces by cen¬ 
trifugal action, and is then delivered by the pipes and made 
to flow down the surfaces of the outer set, the flanges 
ensuring a certain depth of mercury continually on the 
plates. When salt in solution is decomposed in the inner 
cell, water is circulated through the outer cell, and the aetiou 
is as follows;—The disc is rotated so that the suspended 
cylinders in the inner cell are cathodes, and the liberated 
sodium is thus transferred, by the travelling mercury, to 
the surfaces of the suspended anodes in the outer cell, where 
the metal is dissolved forming caustic soda. The chlorine 
j is drawn off by suction through a pipe opening above a bell 
which closes the inner cell, and the hydrogen liberated is 
allowed to escape.—B. N. 
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Electrodes for Electrolytic Purposes! Impts. in - 

J. Hargreaves, Farnworth-in-Widnes. Bug. Pat. 19,368/ 
Sept. 4, 1902. 

The electrode consists of a number of blocks of gas carbon 
or graphite, with metallic conducting bars or strips passing 
through perforations in the blocks, and with tightening 
devices for drawing and thus ptossing the blocks together. 
Various methods are described for securing liquid-tight 
joints between the blocks of carbon. Castings of lead 
or other suitable metal are used for filling the per¬ 
forations, the latter in places having enlarged cavities, so 
that the contraction of the neck of metal on cooling draws 
the blocks tightly together. Powdered graphite, metallic 
tilings, or other conducting material, may be rammed 
tightly into the perforations, so as to press the bars or 
strips against the blocks, or so as to make electric connec¬ 
tion between the bars and blocks. A modification is 
described in which a metal tube, preferably platinum, with 
flutings so as to allow for expansion, is placed in the per¬ 
forations, and suitable methods are used for making electric 
connection between the conducting bars and the tube, and 
for pressing the latter against the carbon blocks. Compare 
Eng. Put. 10,201, May 3, 1902 ; this Journal, 1903, 703. 

— H. N. 

Electrodes for Electrolytic Apparatus; Secondary -, 

more especially intended for Use in the Manufacture of 
Chlorates . 1*. Imhoff and 'file United Alkali Co., Ltd., 

Liverpool. Log. Pat. 25,442, Nov. 19, 1902. 

See Fr. Pat. 330,016 of 1903 ; this Journal, 1903, 1054. 

—T. F. 15. 

Zinc O-ridc ; [ Electric ] Method and Apparatus for Pro- 

ducinq -. 15. 11 Thwaite and T. J. Denny. Eng. 

Pat. 18,015, Aug. 16, 1902. XJIL A., page 113S. 

Metallic Sulphides ; Obtaining -, in Electric furnaces, 

I. T. Brown. Eng. Pat. 24,236, Nov. 5, 1902. VII., 
page 1130. 

Sugar; [ Electric ] Process and Apparatus for Making 

-. M. H. Miller, I), lluether, A. II. Hough, 

A. McNeil, and K. Fisher. Eng. Pat. 14,182, June 25, 
1903. XVI., page 1142. 

United States Patents. 

Battery; Storage -. J. T. Niblett, London. 

U.S. Pat. 740,034, Sept. 29, 1903. 

The battery plates are composed of lead oxide prepared in 
the ordinary way, electrolysed lead compounds or electro¬ 
lytic lead oxide, and kieselguhr (silicious marl) ; or the 
plates may bo made from electrolysed and non-eleetrolysed 
active material incorporated with kieselguhr, the latter 
imparting permeability. It is mentioned that the positive 


pole plate may have a higher percentage of kioaelguhr than 
the negative one.; thus the former may contain 5 per cent, 
and the latter per cent, of kieselguhr incorporated with 
the material of the plates.—It. N. 

Cases; Apparatus for [ Electrically ] Treating ——. 
11. Pauling, Brauduu. U.S. Pat. 739,920, Sept. 29, 
1903. 

This invention consists of an apparatus for treating gases 
by means of the electric spark. Two electrodes are 
arranged in line, one consisting of a tube ending in a nozzle 
uml tlie other ending in a disc; or the latter may also be 
tubular, with a disc perforated with openings communicating 
with the hollow of the tube, l'ho electrodes are preferably 
enclosed in an insulating easing.—15. N. 

Cases; Apparatus for [ Electrically ] Treating - - . 

11. Pauling, Biandaii. U.S. Pat. 739,921, Sept. 29, 
1903. 

By means of this apparatus, gases, vapours, and the like 
may be. subjected to electric spark discharges. A cylinder 
of insulating material, capable of being rotated, is wound 
with a helix of wire, tin- ends of the latter being connected 
to the shaft of the cylinder. A metal strip is fixed a short 
ilistauee from and parallel to the cylinder, mid the strip and 
cylinder shaft are connected to the source of electricity. 
The gus to be treated is blown through a tube furnished 
with a set of nozzles, the latter being arranged parallel to 
the strip and halfwav between the strip and the cylinder. 

—B. N. 

Filaments [/'nr Incandescent Electric Lamps ] ; Electric 

Furnace for the Manufacture of -. \V. L. Voelker, 

Erie, Assignor to the Electro-Carbide Lamp Syndicate. 
Ltd., Loudon. U.S. Pat. 740,379, Sept. 29, 1903. 

See Eng. Fat. 16,653 of 1901 ; this Journal, 1903, 18. 

—T. F. B 

Fuincii Patent. 

Insulating Substance of High Melting Point. Sue. 

Franc, des Cables Eleetriques (yyateine Berthouil, Bore), 
et Cie.). Fr. Pat. 331,230, April 17, 1903. 

By heating pitch in presence of oxidising agents (c.i/., man¬ 
ganese dioxide or litharge) copious evolution of carbon 
dioxide occurs, and the residue, having a high fusing point, 
is very suitable for insulating purposes.—T. K. B. 

(77.)—ELEOTRt l-META LLU UGY. 

Aluminium; Some Laboratory Observations on -. 

C. F. Burgess and O. llambueehen. Klectrochein. Ind., 
Philadelphia, Jan. 190.3, 165—168. 

The authors obtained the following results on measuring 
the potential of un aluminium electrode immersed in various 
aqueous solutions : — 


} Time in Hours. 

Solution. 

j 0*0. | 0*5. j 1 * 5 . 6*0. ; 6*2. 21*6. 27*a. 77'!'. UB*». 


Potential in Volts. 


Potassium chloride (N/l solution) . 

Aluminium chloride (dilute solution of 

0*370 i 

0-2215 ■ 

0*226 

i 

0*226 

0*807 i 

0 " 220 

0*235 

0*232 1 

0*250 

commercial salt). 

Aluminium chloride (dilutesolution of pure 

0*382 

0*235 ; 

1 

0*220 

0 * 22 o ; 

0-310 

0211 

0*220 

O ’220 

0*220 

salt). 

0-301 

0*211 

0*205 | 

0*211 

0 250 1 

0*100 

0-220 

0*214 

0*317 

Hydrochloric acid ( N r /1 solution). 

0*400 

0*250 

— 0*062 i 

0-211 , 

0271 

0 ' 25 u 

0*250 

0*232 i 

0*232 

Sulphuric acid (N/l solution). 

0*400 

0-121 

0*130 

0*151 

0-220 

O ' 160 

0 160 

0*130 

0*130 

Nitric acid (N/l solution). 

0-220 

0 * 040 

0*040 ] 

0*040 

0 040 

- 0*023 

, 0*010 

- 0*032 

- 0*017 

Sodium hydroxide (N/l solution) . 

1-120 

1-000 

0 - 06*1 1 

0-880 

0*760 ! 

0*790 

0*721 

0*025 

; 1*090 

„ „ (N/IO solution) . 

1*147 

0-076 

0-013 * 

0-826 

0‘805 i 

0*220 

0 - 8 KO 

0*820 

0*874 

Hydrofluoric acid (N/l solution). 

Ammonium chloride (N/l solution). 

0-430 1 

0-382 

0*307 

0*238 

0*250 j 

0-229 

0-221 

0*370 

0*389 

0*367 

0-232 

0*274 

0 - 5 S 0 

0-610 

0 * 2 :ir. 

0*232 

0*250 

! 0*310 

Ammonium fluoride (N 1 solution). 

0*025 

0-610 

0 505 

1 0*556 

0*211 > 

0-217 

0*870 

j 0*400 

! 0*454 

Potassium fluoride (N/l solution). 

0-010 

- 0 050 

- 0*053 

j— 0*023 , 

- O ’023 

1 - 0-068 

- 0-008 

- 0*026 

i - 0*053 

„ „ ( N /10 solution). 

Mixture of equal parts of N/i ammonium 
chloride ana ammonium fluoride solutions 
Mixture of N/l ammonium chloride solu- 

0*223 

0*346 

0 445 

j 0 C 52 ; 

O’OIO 

i ~ 0*026 

! 

0-022 

1 0*100 

1 0*010 

0-925 

0-370 

0 319 

; 0*280 

0*250 

j 0*320 

n 

0*274 

' 0*262 

tion and N/10 potassium fluoride solution 

0*760 

0-850 

0-820 

' 0-790 

1 0-778 

1 

0-529 

0-286 

0*187 

; 0*235 

! 


(•) On allowing current to flow, the potenti d rose Com u*2:o to 0*40 i volt. 


a 2 
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Of the salts tested, ammonium fluoride appears to be the 
best to use in connection with aluminium for battery 
purposes.—A. S. 

Electrolytic Deposition and Separation of Metale ,• Quanti¬ 
tative — ■ II. Nisscnson and H. Danneel. XX11L, 
page 11.11. 

English Patents. 

Calcium ; [ Electrolytic ] Process for the Production of 

Metallic -. \V. E. Evans, London. From Eleetro- 

ohem. Werko, Qes. m. bcschr. II. Eng. Pat. 20,084, 
Sept. 13, 1902. 

See Pr. Pat. 324,803 of 1902 ; this Journal, 1903. 038. 

—T. E. 11. 

Copper; [ Electrolytic ] Recovery of - .from Solutions 

containing it. K. t asper, London. From B. Cotuba, 
Turin, Italy. Eng. Put. 20.057, Sept. 22, 1902. 

The apparatus is without diaphragms, ami the iron scrap 
used is separated from the cupreous liquor, and is dissolved 
without coming into contact with the copper, which latter 
is precipitated on to a number of suspended sheets of lead, 
metallically connected to the iron. Electric action is set 
up between the lead and the iron by a layer of acidulated 
water of a lower specific gravity than the copper solution 
placed in the vessel, this layer being lifted up so as to come 
iuto contact with them, by introducing at the bottom of the 
apparatus the cold cupreous liquor, which is freed from 
air-bubbles, while (lowing in, by a special device, and does 
not intermingle with tile liquid of less speeifie gravity- 
above. As the cupreous liquor is decomposed, it is auto¬ 
matically replaced by fresh solution. The upper layer of 
acidulated water is heated by an immersed steam pipe. 

--E. S. 

Radio-active Metallic Coatinys; Production if -. 

H. II. Lake, London. From Fabrik Chcin. Prneparate 
von l)r. K. JStbamer, vortn. Stbauicr, Noack and Co., 
Nobelshof, Hamburg. Fug. Pat. 20,922, Sept. 25, 1902. 

“ Radio-active metallic coatings ” are produced by im¬ 
mersing metallic bismuth in a solution containing radio¬ 
active substances (e.y., the solution of the residue of the 
treatment of “ uruupitchblcnde ” with sulphuric acid). 
Another process consists in decomposing the solution of 
the radio-active substances electroly ticallv, bismuth forming 
the cathode, and caibon Lie anode.—T. F. B. 

Fkencii Patents. 

Furnace; Electric -. J. M. Carre re. 

Fr. Pat. 331,740, May 5, 1903. 

See Fmg. Pat. 10,194 of 1903 ; this Journal, 1903, 873. 

—'T. F. B. 

Metals ; Electrolytic Deposition of -. L. Dessolle. 

Fr. Pat. 331,265, April 17, 1903. 

The cathodes, or castings of the objects to be coated, are 
suspended from radial movable pieces, which are carried 
round the axis of the electrolytic vessel by other movable 
parts disposed eccentrically, so that by menns of crunks, the 
cathodes receive two independent movements: (1) a common 
movement of rotation around the axis of the electrolytic 
vessel; (2) a rotation of each in the opposite direction 
around its own axis of suspension. The auodes are suitably 
disposed below the cathodes, and, if necessary, a second set 
of the latter may be use-1 concentrically with the first. A 
more uniform deposition of metal is attained, the formation 
of beads being prevented, and a more intense current may 
be employed, polarisation being prevented by the friction 
of the cathodes with the electrolyte.—B. N. 

Alloy , or Binary Metallic Compounds. Soc. Anon. La 
Neomctullurgic. Fr. Pat. 331,276, April 17, 1903. 
Natuhal or artificial oxides of manganese and of silicon, 
preferably so proportioned as to yield the compounds Mn 4 Si, 
MriySi, MnSi, or XhiSi ,, are heated with carbon in an electric 
furnace to furflT the alloy “ mangano-silicium.” This alloy 
finds its principal application as a deoxidising or reducing 
agent in the purification of molten iron to obtain a steel 
containing but little manganese and carbon. Compare Fr. 
Pat. 326,140, Nov. 0, 1902 t this Journal, 1963, 805.—E. S. 
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XII—FATTY OILS. FATS, WAXES. 

AND SOAP. 

Gh/cerides; Natural and Synthetical Mixed -. II. 

Kreis and A. Hafucr. Ber., 1903, 36,[12], 2766—2773. 

In former communications (this Journal, 1902, 1542; 
1903,638) the authors showed that the crystals isolated 
from beef and mutton fat consisted of a-palmitodistearin, 
whilst they concluded that the corresponding crystals 
from lard were 0-palmitodistearin. Pure /3-paImitodistearin 
was now prepared sy nthetically from a-distearin (obtained 
from a-dichlorhydrin) and palmitic acid by a modification 
of Outb’s method (this Journal, 1903, 427, 639). This 
crystallised from other or petroleum spirit in bunches of 
microscopic needles melting at 52'2 C (62° C. after fusion), 
and at G3’ C. in the crystalline state. The mixed glyceride 
obtained from lard melted, however, at 51'8° and 66° C., 
and crystallised in long plates, ami was therefore neither 
a- nor (3-palinitodistearin. 

The fatty acids obtained from the different mixed 
glycerides were next examined. Those from the compound 
from beef or mutton fat melted at 64° C., and those from 
the lard, at 62° C. The following amounts of stearic acid 
were found Beef fat crystals, 70’2 ; mutton fat crystals, 
71'1 ; and lard crystals, 69 • 0 percent, of stearic acid. 
The calculated amount of stearic acid for palmitodistearin 
is 69 per cent., whilst the synthetical compound was found 
to contain 7(P5 per cent., the difference being attributed to 
unavoidable errors in the manipulation, lienee the results 
showed that the lard crystals contained 2 mols. of stearic 
acid, so that the other constituent could only be an acid of 
formula 

To determine whether ibis was palmitic acid or not, the 
following method of separating stearic and palmitic acids 
was devised:—After determination of the stenric acid by 
Hehner and Mitchell’s method, the mixture of fatty acids 
was dissolved in 96 per cent, alcohol in sufficient quantity to 
keep the palmitic acid in solution at O’ C. After 12 to 14 
hours’ standing at this temperature the filtrate from the 
stearic acid (containing only (P12 grm. of stearic acid per 
100 c.e., hut all the palmitic acid) was treated with an alco¬ 
holic solution of magnesium acetate in equivalent quantity to 
the stearic ucid present. The precipitate was filtered off 
after 12 to 14 hours at the ordinary temperature, and the 
fatty acids separated from the filtrate. They were then 
redissolved in just sufficient alcohol for solution, and one- 
third of the quantity of magnesium acetate solution added, 
the process being continued until eventually pure palmitic 
acid was obtained. By this means, pure palmitic acid 
(m. pt. 62 ■ 3° C.) was separated from the beef and mutton lat 
crystals, whereas the lard crystals yielded a fatty acid melting 
at 5;')° to 56’ C., and having the composition C 17 H w O a . 
Jlolde (this Journal, 1901, 1003) showed that a similar acid 
isolated from olive oil was probably daturic acid (in. pt. 
54-5° to 57° C.). 

Preparation of Synthetical Mired Glycerides containing 
Olein.— Guth (loc. ci't.) was unable to prepare oleodipal- 
mitin and oleostearopalmitin by his method of preparing 
mixed glycerides. The authors, however, have found that 
by the action of oieie acid on dipalmitin and distearin, con¬ 
siderable quantities of tripalmitiu and tristearin are formed, 
whilst there is also a relatively small yield of oleodipalmitin 
and oleodistearin. The latter compound was prepared by 
heatiug a-distearin with oleic acid for 16 hours under 
reduced pressure, anil the mass treated as described in the 
previous paper (Joe. cit.). When purified, it crystallised 
in bunches of needles melting at 28° to 30° C-, and at 
42° C. in the crystalline condition. Oleodistearin has 
already been detected in Mkani fat by Hcise and by 
Ilemiques and Kiiune (this Journal, 1899, 377, 590), and 
by Fritzweiler in cacao butter, the compound melting at 
27°—28° C. and at 44° to 45° C. The difference between 
the melting points of the natural and synthetical glycerides 
may be due to the compounds being isomeric. It is note¬ 
worthy that the substance separated by Hausen from beef 
fat, and regarded by him as oleodipalmitin (this Journal, 
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1902, 553), bad a melting point of 48° C., which is 
considerably higher than that of the above oleodistearin. 

—C. A. Al. 

Olive Oils and Olive Oil Substitutes. L. M. Tolmau and 
1m S. Munson. J. Amer. Chem. Soc., 1903, 25 , [9], 
954—962. 

Dbtails are given of the constants of 38 samples of Cali¬ 
fornian olive oil and ,IH samples of pure Italian olive oil. 
The range in the iodine value (Hitbl) of these oils was 
78-5 to 89'8, which, as the authors point out, allows of 
great adulteration. The Californian olive oils showed some¬ 
what higher Hiibl values than the Italian oils, the average 
for the former being 85*1 and for the latter 81*5. In 
57 commercial samples of Italian oil, in which no adul¬ 
teration was detected, the average Hiibl value was 80*5. 
The analytical data of various oils (freshly expressed) 
which are used as substitutes or adulterants of olive oil 
are also given.—C. A. M. 

Rice Oil; Characteristics of -C. A. Hrownc, jun. 

J. Amer. Chem. Soc., 1903, 25, [9], 948—954. 

Smktham (this Journal, 1893, 818) found tlmt rice oil was 
characterised by tin* high percentage of fatty acids it 
contained. In investigating tlie cause of this, the author 
extracted samples of oil both from the rice itself and Irom the 
bran. The latter, including the gluten layer and germ of 
the grain, was found to contain nearly 15 per cent, of oil. 

The chemical and physical characteristics of an oil ex¬ 
tracted from the bran were as follows -Sp. gr. (99“/99° (1.), 
0*8907; in.pt., 24“ G.; acid value, 106*2 ; sapouillcation 
value, 193*5; iodine value, 91*65; Reiehert-Meissl value, 
1*1; molecular equivalent of insoluble fatty acids, 289*3 ; 
and melting point of insoluble fatty acids, 36° C. 

In warm weather the oil partially liquefies, forming a 
brown fluid, with a deposit of crystalline fats, which the 
author judge 1 to be glycerides of acids of high molecular 
weight, such as aracbitlic or behenic acids. Tim oil only 
becomes perfectly clear and transparent at 47' 11. 

Lipase in Hire Itran. —Oil from fresh rice bran was found 
to have only slight acidity, but, on standing, the proportion 
of free acid rapidly increased, whilst the oil became rancid. 
The rice bran was next tested for the presence of lipase by 
mixing 20 c.c. of a 20 per cent, cold aqueous extract with 
an equal volume of castor oil, and rendering the mixture 
faintly alkaline to litmus. After 2t hours, the emulsion 
had become acid, anti after a week the oil extracted with 
ether had an acid value of “ 29*7," indicating that about 
16 per cent, had been hydrolysed. 

In experiments on the action of the lipase upon rice oil 
under natural conditions, freshly ground rice bran was 
divided into two portions, one of which was heated to 
99° C. to destroy enzymes. Hoth were then tied up in sacks 
and left for a month, after which the oil was extracted and 
examined. The following results were thus obtained: — 

Free Acid us 
Oleic Acid. 


Per Cent. 

Raw rice (stored many months) . <*■•# 

Fresh bran (six hours after grinding;.. 12*5 

Hrun one mouth old, uuhoutof. 61*2 

„ ,, heated. 2**0 

From these results the author concludes that the develop¬ 
ment of acidity in rice oil may be due in some degree to 
oxidation, but is mainly caused by enzymic action. 
Attention is called to the practical application of the 
results in cheeking or preventing rancidity in rice meal 
or similar products, the material being heated, immediately 
after grinding, to a sufficient temperature to destroy the 
enzyme. 

Digestibility of Rice.Oils.— Practical experiments on 
two steers fed upon rice oil showed that on the average 
54*8 per cent, of oil in the former and 73*6 per cent, in the 
latter was digested. The unsaturated fatty acids and those 
of lower molecular weight were most readily assimilated. 

—C. A. M. 


LITERATURE.—Ct. XII. 1137 

Oils of Certain Palms from French (iuiana. Bassiltre. 

Moniteur Ofticiel du Commerce; through J. Pharm. 
Chim., 1903, 18, [7], 3*23—329. 

Pinot Oil .—The “pinot” or on ass ay palm is generally 
referred to Euterpe olerarea, Mart., which, in Brasil, fur¬ 
nishes the oil known as “ Bam palm oil ” or “ Tara butter.” 
It is very plentiful in French Guiana, growing in profusion 
in the dried-up salt marshes of the lowlands, where it 
replaces the mangroves; these localities are known as 
“ piuotitVes.” The oily kernels of the seeds give a purple, 
pleasant-tasting emulsion when crushed with water. The 
oil is extracted by boiling the crushed kernels with water 
and skimming olf the supernatant, fat. It forms, when 
fresh, a clear, edible, slightly perfumed oil. with a pleasant 
flavour, but it does not. keep well. The sample examined 
six months after extraction and bottling was greenish in 
colour, not homogeneous, and had a most nauseous taste. 
It had the billowing characters:—Acid value, HI 7; 
saponification value, 162*1; iodine value, 130; m.pt. of 
tatty acids separated after saponification, 12° G. ; these 
acids comprised 52 per cent, of oleic acid and 48 per cent, 
of acids solid at normal temperatures. l he oil is but 
slightly siccative. It saponifies readih. 

Maripti Fat. —'Phis is probably the product of two, if not 
three, species of palm belonging to the genus Altalea: 
A. maripti , Mart. ( Palma tmtripa, Aubl.) ; A. cxcelsa. 
Mart. (Maximilutna mart pa , Dnule); and possibly also 
A. spectahilis. The white or yellowish lmtyraceous matter 
furnished by the ripe fruit is much esteemed as an edible 
fat; its chemical composition is unknown. The fat of the 
kernels of the seeds, extracted by the same boiling method 
as pinot oil, is white and fragrant. It is employed in 
French Guiana in a similar manner to mrouuut fat, and 
has a reputation as a medicinal liniment ; it is fluid at the 
normal temperatures of the tropics, but has a butter-like 
consistence in temperate climates. The sample examined 
was slightly rancid ; its m.pt. was 23 G. It had the following 
characters:—“Iodine value, 9 • 19 ” ; saponification value, 
259*6; m. pi. of fatty acids separated after saponification, 
25° O.; these contain 11*5 per cent, of oleic acid, the rest 
being solid at normal temperatures. Maripa fat is practic¬ 
ally identical with cocoainit fat in nil its characters. After 
steam-purification, it should furnish a useful edible vege¬ 
table butter. It saponifies easily, forming a pasty soap 
which lathers well. 

Comoit oil is furnished by at least two species of palm, 
(Enocarpus batana, Mart., and (E. bacaba. Mart. The 
fruit of the former gives a pale, bland oil known as “ Patava 
oil,” which is used for lighting, for culinary purposes, and 
for adulterating olive oil. The kernels of the seeds yield, 
when boiled with water, a pale yellow, limpid oil having 
the following characters :— Acid value, 8*0; saponification 
value, 169*1; iodine value, 96*5; Hehner value, 95*7; 
acetyl value, 3*4; Ueichert value, 1*2. The fatty acids 
have the molecular weight 281*9; when separated after 
saponification they melt at 19° C. and contain 19 per cent, 
of oleic acid. The oil is but slightly siccative ; it saponifies 
easily, giving a white soap which retains but little water. 

—- J. (_). B. 

Fats ; Enzymic Decomposition of -- K. Braun. Ber., 

1903, 36, [12], 3003—3005. (This Journal, 1903, 639, 

8730 

The fact established by the author in his previous commu¬ 
nications that pure emulsiu only decomposes castor oil 
slightly more than sweet almonds do, has led him to make 
similar experiments with pure abrin. 25 grins, of the seed 
kernels of A bras preeutorius were crushed and extracted for 
48 hours with 20<) c.c. of brine, and the abrin precipitated 
from the filtered extract by means of acetic acid and 
sodium chloride, and purified by dialysis. The pure 
product bad only a slight decomposing action ou castor 
oil, whilst the abric acid in the seeds bad a somewhat 
stronger influence. At 90° C. the seeds lost both their 
poisonous property and their power of decomposing fat. 
it is suggested that the formation of free acid may be due 
to decomposition by an enzyme, and hydrolysis by the acid 
in the seeds. 
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Similar experiment* with croton seeds showed that pure 
crotin had no hydrolysing effect on fats. With reference 
to the action of myrosin (this Journal, 1903, 873) it is 
shown that the seeds of Cheirantus chciri have far less 
influence than the stems or buds. Thus, on treating lOgrms. 
of castor oil with 1 ’3 grins, of the crushed seeds and 25 c.c. 
of water at 15° C., the amount of acidity expressed in 
terms of the standard alkali solution had only increased 
from the original l'3c.c. to 2’b c.c. after 24 hours, and 
to 3‘9 c.c. after 72 hours. (See this Journal, 1902, 1541 ; 
1903, (18, 805, 1094.)—C. A. M. 

Elrpomargaric Acid [from Japanese Wood Oil ] ; Composi¬ 
tion of so-called -. T. Kametaka. J. Chem. Soc., 

1903, 83,1042—1045. 

The solid fatty acid of the oil of Eheococca vernicia, or 
Japanese wood oil, was prepared by saponification with 
alcoholic potash, followed by treatment with hydrochloric 
acid. After recrystallisation from alcohol, the acid was 
obtained in the form of white, lustrous lamina', melting at 
43°—14° C. The bromine-addition and oxidation products 
of the acid were prepared by I iazura’s methods (Mountain 
fur Chem., 1887, 8, 148 ; and this Journal, 1888, 506). 
The bromine - addition product had the composition 
C ls H 3 .jO,Ii r 4; it melted at 114° (J., aud appeared to bo 
identical with the product obtained from iinolic acid. 
Two oxidation products were obtained : (1) an acid, 
C 19 H 31 (()H) 4 () 2 , melting at 171°—172° C., aud agreeing 
with sativie acid; and (2) an acid, ( )Jl : ,(<)11) (X, melting 
at 126° <)., aud consisting, probably, of impure dihydroxy- 
stearic acid. The author concludes that the solid acid, 
which Cioez (Comptcs rend., 1875, 81, 499; 1870, 82, 
501, 83, '943) named elicomargnric acid, and fur which 
Maqueuue (Comptes rend., 1902, 135, 990) recently pro¬ 
posed the name u-chcostearie acid, lias the composition 
CisHjjO.., aud is a stereoisomeridc of Iinolic acid. (See also 
this Journal, 1890, 601; 1897, 195,981; 1898, 305,97 1, 
772; 1899, 283 ; and 1900, 159.)—A. S, 

Olive Oil; The Babcock-Blosdale l r iseosilg Test for - 

Jf. Abraham. XXIII., page 1153. 

Soap Solutions; Viscosity of - as a Factor in Oil 

Analysis. 11. C. Sherman and II. Abraham. XXI.II., 
page 1103. 

English Patents. 

Oil Fillers. W. F. Warden, Akron, Ohio, U.S.A. Kng. 
l‘at. 19,223, Juiy 22, 1903. Under Intermit. Conv., 
March 25, 1903. 

This apparatus consists of a vertical cylindrical tank divided, 
by means of a partition, into an upper and lower compart¬ 
ment. The latter is hall! tilled with water, whilst the oil is 
introduced into a conical filtering chamber in the upper 
compartment, surrounded by a water-jacket, containing a 
heating-coil. After passing twice through filtering ma¬ 
terial, the oil enters a tube (also packed with filtering 
material) which projects downwards nearly to the bottom 
of the lower compartment, and lias a conical outlet opening 
on to a horizontal plate. After being distributed on this 
plate, it rises through the water, and is drawn off through 
a cock placed just above the water-level — <!. A. M. 

Oil; Apparatus for Illeachin;; and Condensing Vege¬ 
table -. S. Leiviak, Waisaw, Russia. Eng. Put. 

14,518, June 30, 1903. 

Tim oil is heated by steam to a temperature of at least 
100° C. in a boiler capable of being hermetically closed, and 
is mechanically agitated, whilst air, heated under pressure 
within the boiler, is introduced in fine streams or bubbles. 
Oils thus treated are stated to be decolorised in a few 
hours, aud to be rendered elastic, glossy, and capable of 
absorbing large amouuts of other liquids. 

The stirrer specially claimed, consists of a central shaft 
on which is loosely mounted a frame or drum with four or 
more arms. il*h standard and frame aro provided with 
vertical perforated alternating blades, which are made to 
rotate in opposite directions. A fan witli radial paddles on 
which arc fingers arranged as pivots, is used at the top of 
the apparatus, to give vent to the air aud keep back the 
froth.—C. A. M. 


Lubricating Power of Oils, Greases, and other Lubri¬ 
cants ; Apparatus for Testing the -. H. V. Illake. 

Eng. Pat. 25,492, Nov. 20, 1902. XXIII., page 1148. 

French Patents. 

Filter-Plates for Presses, to replace the Cloth Bags used 
in the Extraction of Essences and Oils from Seeds. 
If. Cape and L. Oddo. Fr. Pat. 331,094, April 16, 1903. 
Across a metallic frame arc stretched a layer of animal 
hair and a layer of cotton wool, retained in position by a 
cover of wire gauze. The seeds are placed beneath this, 
inside a packing-ring of india-rubber or other material, anil 
pressure is then applied. The expressed liquid thus filters 
through the cotton-wool and animal hair.—L. F. G. 

Artificial Wax ; Manufacture of -. L. Deiahaye. 

Fr. Pat. 331,714, May 4, 1903. 

A substitute for hecsivax or other waxes is prepared from 
parafliu wax, colophony, petroleum spirit, and cadmium 
yellow or other pigment, in alcohol or other suitable liquid, 
in proportions whicti may be varied according to the nature 
of the product required.—C. A. M. 

XIII.—PIGMENTS, PAINTS; RESINS, 
YARNISHES; INDIA-RUBBER, Etc. 

(A.)—PIGMENTS, PAINTS. 

Refined Lead; Influence of the Presence of Small Amounts 

of Other Metals in - j White’ Lead, Bed Lead \. 

(). Hefting. Chem.-Zeit., 1903, 27, ['9], 923—924. 

The paper deals principally with the effects produced by 
traces of foreign luelals ill lead when the latter is employed. 
Bismuth lias the greatest influence, more than 0'018 per 
cent, making the lead unsuitable for red-lead manufacture 
or for the production of nitrites; but metal containing a 
considerable quantity of bismuth may be used for making 
white-lead. Tin, arsenic, aud antimony were only present 
in exceedingly minute quantities in some of the samples 
examined, and in other eases could not bo detected. Lead 
containing copper yields a more or less greenish white-lead, 
whilst the presence of much silver causes the white-lead to 
have a reddish shade.—\V. P. S. 

English Patents. 

Zinc Oxide; Method and Apparatus for Producing -. 

It. 11. Thwaitc and T. J. Denny, both of London. .Eng. 
Pat. 18,015, Aug. 19, 1902. 

Gr iMiLATEii zinc is licatcd in an electric furnace through 
which a current of air is forced. This carries the zinc 
oxide formed by combustion of the volatilised zinc through 
a suitable passage into a depositing chamber having a 
sloping floor leading to a closed outlet, through which the 
deposit is withdrawn. The chamber is provided with an 
outlet at the top, closed by material which permits passage 
of the excess air, whilst arresting the zinc oxide.—E. S. 

Casein Coating and Painting Compositions. J. It. Hat- 
maker, Loudon. From S. S. Huston, Syracuse, N.Y. 
Eng. Pat. 21,992, Oct. 6, 1902. 

See Fr. Pat, 325,001 of 1902 ; this Journal, 1903, 640. 

—T. F. B. 

Unitko States Patent. 

Pigment, and Method of Producing it. A. S. Ramage, 
Cleveland. U.S. Pat. 739,444, Sept. 22, 1903. 

Claim is made for a pigment consisting of a mixture of 
ferrous and ferric oxides and basic ferric sulphate— 

Fe 3 0 3 , Fe 2 (S0 4 ) 3 , 

produced by blowing air through ferrous sulphate liquors, 
neutralising the acid liberated, thus precipitating basic 
ferric sulphate, oxidising until about two-thirds of the iron 
(remaining in solution) is converted into the ferric state, 
and then precipitating the iron as oxide. The resulting 
precipitate-is calcined.—T. F. B. 
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(ff.)-BESINS, VARNISHES.' 

Fossil Resins; Some Chemical CoHSiar^n/—-—• 
B. A. Worstall. • J. Amer. Chem. Soc„ 1903, 25, l*J> 
860—871. 

The wide variations in iodine values, and also in !l cid values 
of several varieties of copals and also o • !l '|! •’ 

point to the almost universal tendency f /"Z.ikZth 
undergo oxidation in air, a property which ruidt rs lie 
chemical comparison of different samples . ..a 

when the samples arc of the same genera (1 >* ‘ „ 

nature ; thus, it is useless to compare nobs with u. , 
because oxidation is always greater the finer the particles of 

rel Kauri Copal- The iodine values varied between 170 1 (for 
large lumps) and 74 (for dust); acid va ! u ' s V* 

and 142 (dust), the acid value varies luvit.ely v 
iodine value, and the sum of the two cons a . s 
approximately constant (average, 228; maximum. 21*, 
minimum, 205). Kauri copal is free from esters. 

Manila Copal- The iodine values ranged fro 148 
(large) to 104 (.lust), and acd values from 4b (<■'*> 
to 190 (dust), the sum of the two averaging .304. <>xIda 

tion by air is not so rapid as in the ease of Kauri copal. 

Esters wore* absent. . , • ., 

Pontianac Copal appears to occupy an .ntormedmto 

position between the last two, both in iodine 

physical properties. Two samples examined gate iodine 
values 142 and 119, acid values 135 and 143. No esters 

™Solth African Fossil Copals are all free from esters. 
The following table contains some characteristics 


Resin. 


Zanzibar. 

Mozambique...... 

Madagascar. 


Peseri] 

l>tion. 

Iodine. 

Acid. 

. 1 Whip' “ 

sorts *’ 

7'.» 

: 123 

. Amber 

eliips 

lot 

11. 

. : White* 

' sorts ’* 

, SO 

1 i:w 

. 1 Amber * 

‘ sons ” 

95 

1 

j «« 

not Jlp}>‘‘:i r 

to be r 

cattily ox 

idiseil. 


West African Fossil ('opals “ North Coast or ' Akni, 
red and white Angola, Congo and Hengucla were examined. 
The iodine values varied from 143 to 122, and the acid values 
from 108 to 152. Oxidation by air materially decreased the 
iodine values of the Congo and Angola resms, while the 
acid values remained the same. Esters were absent. 

Sierra Leone Copal gave iodino values 118 and 114, 
acid values 105 and 102. It contains no esters, and is not 
readily oxidised. 

Brazilian Copal gave iodine values 123 to 144, acid 
values 131 to 149. .. 

Dammar, like the fossil resins, is oxidised in air. 1 he acid 
values of the samples examined varied between 24 and .>5 ; 
the iodine values range from 103 to 121.—T. F. H. 

(C.)—INDIA-RUBBER, &c. 

India Rubber Goods ; Acid-proof -. C. O. tVeber. 

India Rubber J., 1903, 26, [7], 317. 

Whilst no kind of manufactured rubber will, lor any length 
of time, resist the action of dilute nitric acid, concentrated 
sulphuric, or hydrochloric acid, or of even very highly con¬ 
centrated organic acids, such as acetic or formic acids, low 
grades of rubber arc more readily attacked than Para rubber. 
Para rubber is much less easily attacked if mixed with paralhn 
wax, ceresiu, paraffin wax treated with sulphur or mineral 
oil, one part of wax being added to 10 parts of rubber. 
The experiments made by the author show that much less 
of the acid is absorbed by such mixings than if pure 
vulcanised Para rubber were used, excepting* in the case 
of acetic acid, which is absorbed more readily even than 
water. For acid-proof mixings, those fillers which form 
soluble salts with the acids with which the rubber will come in 
contact, should be avoided, such as zinc oxide, whiting, zinc 
sulphide, lithopone, and considerable quantities of magnesia 
or magnesium carbonate, as they are gradually dissolved 
from the rubber, leaving it in a porous state. Suitable 
fillers for acid-proof rubber are: barytes, French chalk, 


china clay, lead sulphide, lead sulphate, and litharge. Ibe 
hitter, however, should bu used in small proportions only : 

I substitutes should also ho avoided, specially white sub- 
! stitutes, better results being obtained by using vegetable 
I oils and a larger proportion of sulphur. The durability ot 
acid-proof goods is directly proportional to the degree ol 
vulcanisation.—J. K. H. 

United States Patents. 

Wltrl zilitc; Process of’ Treating - .for Var¬ 

nishes. \e. S. li. Whitall, Assignor to 1. M. \\ hitall and 
' J. 1\. Kdson, Washington, U.S.A. U.S. l*nt. <J4,lo2, 
July 21, 1903. 

Wi UT/ii.iri; or elutorite (an elastic mineral pitch] is dis¬ 
solved bv tlm aid of heat ill petroleum or its distillates, or 
in ativ of the ordinary solvents of rubber, and the solvent 
is then removed until a solid consistent mass resemblum 
rubber remains, The residue, which is lirowu, has a eon- 
cl.oidal frnm.ro when hard. The solution may he mixed 
with linseed oil, or the solid residue may be dissolved m 
oil by heat.—M. .1. 8. 

Wurtzilite, Rubber, Ac.; ('imposition if S. H. 

Whitall, Assignor to K. M. Wlntall and .1. It. 1 '- ,,s(,n > 
Washington, U.S.A. U.S. Pat. 73 1,483, duly 21, 1903. 

The claim is for an intimate mixture of wurtzilite and rubber, 
in which the physical properties of each are indistinguishable, 
obtained by previous solution in a common solvent. ^ ^ 

French Patents. 

Caoutchouc ; C, traction or Purification of Crude —~. 
Soc. W. F. Sehmocle. It. Pat. 331,765. May 6, 1903. 

The invention describes a simple mechanical process for 
working up inferior kinds of crude rubber, specially intended 
for use in the countries where the plants grow, so as to save 
cost of transport on useless material. I he installation 
consists of a pair of agitating cylinders revolving on. hori¬ 
zontal axes, and lilted, mm with rollers (eorrugati d it 
desirable), the other with metal balls. The first cylinder Is 
loaded wilh .he cude hark, the charging aperture wc«v«rc« 
with sieve of suitable mesh, and the whole is revoked till 
much of the woody fibre has passed from the vessel I he 
residue is transferred to the ball mill, and similarly treated 
in presence of cold water, at first with a t.ght hd atterwiirds 
with one of canvas of wide mesh; and finally, boiling 
water is introduced, which removes the last panicles ot 
bark, and causes the caoutchouc to cohere into hmqr-e ^ 

Method for 
Put. 331,559, 


India-Rubber, Leather, Wood, Iron, frc. 

Cuitinu -■ W. M. Kimberliu. lr. 

| April 23, 19(13. 

i The surfaces to lie joined are roughened, and then coated 

' with a film of rubber or gutta-percha applied in solution. 
The surfaces are then treated witu an agent capable of vul¬ 
canising rubber without heat, such as sulphury) chloride, 
;Zght ill contact and compressed for a sufiieamt tune. 
See also Eng. Pat. 18,073; this Journal, 1.813, !H.». ^ ^ 

XiY—TANNING; LEATHER, GLUE, SIZE. 

“ Non-Tannin"; Researches on the Absorption oj ——■ <>l 
Hide. Substance. K. Nihoul. Hull. <le l Assoc, beige dt. 
Chim., 1903, [5, 0, 7]. 

The author points out that the indications obtained in tb 
laboratory, of the value of given tanning materials oftei 
fail to aaree with the practical results obtained in thetan 
yard. For some part of this difference., the na ure of th 
tannery water is responsible (see this Journal, 1902, 805 
A further explanation is that some constituents which ai 
returned in analysis as non-tannine, exercise some hitherl 
unknown action in the tan-pit. 

The author has examined the non-tannms of pine-harl 
chestnut-bark, aud sumac, and finds that these becoti 
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partially assimilated, playing the part,, after a time, of 
tannins. Experiments in two directions were made, as 
briefly follows:— 

A. Interaction between Soluble Non-Tannins and Haw 
Hide when Oxidation is limited. —“Non-tannin ” solutions 
were prepared exactly as in analysis by the official method 
of the International Association of Leather Trades Chemists, 
and mixed with uncoloured hide-powder from the upper 
portion of the hell filter after analysis, i.c., powder saturated 
with detanuised liquor. 

Small flasks were filled to the brim with these mixtures 
of soluble non-tannins and hide-powder, a trace of thymol 
was added as preservative, and they were set aside for 
periods of one, three, and five weeks. The mixtures were then 
filtered, and the soluble non-tannins determined by evapora¬ 
tion just as in analysis, the results being incorporated with 
the analysis made at the beginning of the experiments, and 
tannin, Ac. calculated by difference, as though no interval 
of time had occurred. 

Under these conditions, the non-tannins of chestnut 
increased ; i.c., they appear to exert it solvent action on the 
hide-powder. The non-tannins of both pine and sumach, 
however, were diminished, that is, some portion was 
absorbed by the hide-powder. In other words, pine-bark 
and sumac probably give better results in the tan-yard 
than analysis by the present method indicates. 

B. Jlehamonr of Non-Tannin Solution exposed to Air. 
— Small flasks were half filled with clear non tannin solu¬ 
tion preserved as before with thymol, but containing no 
hide-powder in suspension, and allowed to stand for H and 
64 days. After 14 days, portions were passed through the 
hide-filter to determine whether any of the non-tannins lmd 
changed into tnnuius, <>., matter absorbed by hide. In 
the ease of chestnut and pir.o, the original amount of 
" tannin ” was increased by nearly one unit per cent., and 
by nearly four units in the cafe of sumac. After 64 days, the 
liquors bad all formed precipitates, so tin y were filtered, a 
portion of each being evaporated to find the change in 
amount of non-tannin, and another portion passed thiough 
the hide-filter to find whether the whole was still non 
assimilable. Barely more than half the original soluble non¬ 
tannins of chestnut passed through, i.e , in practice, nearly 
half would be retained by the hide, part by direct absorp¬ 
tion, and part as a precipitate in the fibres of the skin. A 
similar effect was observed in the ease of the non-tannins 
of pine and sumac, though to a less extent. 

The following figures, selected from the numerous tables 
in the paper, and obtained by correcting the original 
figures for total tannin by adding to them the amounts of 
non-tanniu found to become assimilable, show how, under 
the described conditions, the non-tannins decompose and 
increase the so-called tannins (matter fixed by hide) 

Variation in “ Total Matters fixed by Hide," due to Action 

of Non-Tannins. Expressed in O’rms. Jixeil per 100 
of Original “ Total Soluble Extract." 


A. By contact with hide substance :— 



First 

j After 

After 

After 


Analysis. 1 

7 Days. 

21 Days. 

1 .'!.■) Days 

Chestnut bark. 

70*25 

(57*28 

60*61 


Pina bark. i 

83*30 

85*33 

85*61 ' 

M'ill 

Sumac. | 

67*01 

58*80 

urn 

01*118 


B. By standing in contact with air :— 



First 

After 

After 


Analysis. 

■ 14 Days. 

1 61 Days. 

1 

Chestnut bark. 

70*25 

74*93 

80*37 

Pine bark.. j 

83*30 

80*40 | 

90*ti3 

Sumac. 1 

57*61 

00*44 

73*83 


The results are also plotted in curves, which indicate 
that the non-tannins of pine rapidly produce their maximum 


effect, that with sumac the process is a gradual one, whilst 
with chestnut the net result is negative and a slight dissocia¬ 
tion of the already tanned hide probably takes place. 

'The behaviour of dextrin and gallic acid, regarded as 
non-tannins, is also discussed in the paper.—K. L. J. 


Ekglish Patents. 

Tanning Machines; Impts. in —— . C. J. Glasel, New 
York, U.rbA. Kng. Pat. 17,817, Aug. 17, 1903. 

Mechanical details are given of a cylindrical drum provided 
with a cage inside, both of which revolve, and have also a 
reciprocating motion in the direction of the axis of rotation. 

—K. L. J. 

Leather and other Materials ; Coating [ Enamelling ]-. 

\V. It. Smith and J. I). Larkin, Buffalo, U.S.A. Eng. 
l’at. 14,547, .Tune ISO, 1003. 

The under fide of the leather or other material is protected 
by close contact with (I) a hollow trnv containing a circu¬ 
lating fluid, or (2) a non-conducting material such as 
asbestos, whilst the upper and prepared surface is exposed 
to heat.—It. L. J. 

United States Patents. 

Tannin; Process of Extracting -. .M. lliuiig, Brfinu, 

Austria-Hungary. U.S. J’at. 738,005, Sept. 15, 1003. 

Tanning materials are leached with hot sulphite lye, as 
obtained in the manufacture of sulphite pulp; zinc may 
then be added, and an acid to liberate the sulphurous and 
acetic acids in the tan liquor so obtained.—11. L. J. 

Tanning Extracts ; Process of Making -. G. Kienk, 

Hamburg. L'.S. Pat. 740,283, Sept. 20, 1003. 

Tannin extracts, soluble in cold water, arc produced by 
treating the crude tan liquor first with aluminium sulphate 
and then with sodium bisulphite, and finally heating the 
mixture in a closed vessel to a temperature between 120°— 
130 with a pressure ol 2—3 atmospheres. (Compare 
U.S. Pat. 734,880, Jnlv 28, 1003 ; this Journal, 1003, 
1007.)—K. L. J. 

French Patents. 

Willow Shoots; Process fur Converting -, simul¬ 

taneously into Long Fibres for Spinning and n 
Substance suitable Jar Tanning Purposes. L. von 
Ordody. Fr. Vat. 331,468, April 24, 1003. V., page 
1127. 

Phenol; Tanning with -. J. Chereau. 

Fr. Pat. 331,701, May 4, 1903. 

Ordinary tan liquor of 1°—3°B. density (100 kilos.) i* 
mixed with phenol (10 kilos.) and crude petroleum or 
coal-tar oil (20 kilos., more or lees according to the desired 
softness of the leather). This liquor is employed for 3—6 
weeks, and strengthened up at intervals of eight days, the 
density being raised V' on the first two occasions and 1 ' on 
others. The skins are then placed in the “ layers ” for 1—3 
months, and finished in the usual manner.—K. L. J. 

Leather; Treatment of -. [Waterproofing, $*c.} 

P. Magnus. Fr. Pat. 331,239, April 16, 1903. 

The leather, especially chrome leather, is dried, and placed 
for 10—30 mins, in a bath of benzine (85 parts), benzol 
(10 parts), “naphtha” (3 parts), and refined petroleum 
(5 parts), and then worked on the flesh side with a metal 
brush and more of the solution. These operations arts 
repeated a second and third time. A solution of Para rubber 
(20 parts), petroleum spirit (80 parts), benzol (10 parts), 
“ naphtha ” (2 parts), and fish-glue (4 drachms) is then 
brushed in; this is diluted and applied,'and still further 
diluted for u third coat. A final solution is employed con¬ 
sisting of petroleum spirit (75 parts), benzol (20 parts), 
“ naphtha ” (1 part), and refined petroleum (5 parts). Each 
coat is allowed to dry before the next is applied.—K. L. J. 
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IV.—MANURES, Etc. * 

Superphosphate , Double; Value of Insoluble Phosphoric 

Acid in -. 15. Schulze. Deutsche lnndwirtsch. 

Presse, 1903, [2J ; Biederroann’s Centralbl., li«03, 32, 
713. 

The usual double superphosphate contains 4 to 6 per cent, 
of phosphoric acid, which is only soluble to the extent ol* 
50 per cent, in citrate solution. Since considerable value is 
attributed to these kinds of phosphoric acid, the author 
prepared, from double superphosphate, a product containing 
0*24 per cent, of phosphoric acid soluble in water, 18*22 
per cent, of phosphoric acid .soluble in citrate solution, and 
25*13 per cent, of total phosphoric acid. With this product 
and with phosphoric acid soluble in water, a series of com¬ 
parative vegetation experiments were carried out, with and 
without the addition of lime. From the results, the author 
concludes that the portion of phosphoric acid in double 
superphosphate which is insoluble in water cannot be com¬ 
pared with phosphoric acid soluble in water. In soils poor 
in phosphoric acid the insoluble phosphoric acid has only 
from one half to one third the manurial effect of soluble 
phosphoric acid.—,1. L. B. 

Beet Sugar Works ; Utilisation of the Residual Liquors of 

- [«.•» Fertiliser] . G. Garbarini and A. Bozzani. 

Bull, de 1’Assoc, dcs ( him. de Suer, et de Dist., 1903, 21, 
110-114. 

Tiik mother-liquors of beet sugar works and the wash from 
the distillation of molasses are concentrated to 00° Brix, ami 
three parts of the concentrated liquor mixed with one part 
of peat. The paste is dried by the heat of flue gases, or by 
being spread out in the sun. 

All the fertilising substances contained in the mother- 
liquor are thus preserved, and the dried product preserves 
its pulverulent condition, suitable for being spread out when 
required. The proportion of potash being high in relation 
to the other elements, the paste may be mixed with a rich 
superphosphate to form a “ complete manure.**—L. J.de W. 

Potassium ; ( 'olori metric Determination of Small Quantities 

of - [im Soil Extracts']. B. A. Hill. XXIII., 

page 1152. 

English Patent. 

Superphosphate ; Plant for Use in the Manufacture of 

-. J. Liitjens, Hanover, Germany. Eng. Pat. 10,508, 

May 8, 1903. 

The emptying of “ dens ” for superphosphate is facilitated 
by raising the ground sufficiently to allow the transporting 
cars to be driven beneath for charging through openings. 
Before such openings, disintegrating machines are arranged, 
into which the superphosphate may fall. Transporting 
devices, which may be combined with drying devices, 
receive the disintegrated superphosphate direct from the 
machine.—E. S. 

French Patents. 

dorse ; Treatment of -, to produce a (’attic Food, Paper 

Pulp , and a Fertiliser. G. 1*. llorteloup. Fr. Pat. 
331,176, April 14, 1903. XVIII. A., page 1145. 

Manure from Molasses ; Manufacture of -. Soc. 

Cavallier and Co. Fr. Pat. 331.725, May 5, 1903. 
Equal weights of molasses, roasted and ground leather, and 
of dry superphosphate, are heated together to 90 9 —95° C., 
aud are thoroughly mixed. The claims also include the 
mixture with molasses of any suitable absorbent matters or 
chemical products, besides such as may be of use in the 
treatment of the diseases of plants.—K. S. 

XYI -SUGAR. STARCH, GUM, Etc. 

Sugar Works Products; Purification of -, by Barium 

Aluminate. J. Zamaron. Bull, de l’Assoc. des Chim. 
de Suer, et de Dist., 1903, 21, 53—59. 

The crude aluminate of barium had the same composition 
as that used by Rembert (this Journal, 1903, 563), over 


whom the author claims priority. On boiling 100 grins, 
of the frit of aluminate for 45 minutes in a litre of water, a 
solution was obtained of 600 c.c. at 8*6° B., and when 
mixed with washings, a solution at 5*3° B., containing 
36*61 grins, of barium aluminate, AI 2 0 3 Ba(), per litre. 

The results obtained by using the frit of aluminate 
directly, on diffusion juice, were not so good as by the 
ordinary treatment with lime, but the solution gave supe¬ 
rior results. The juice was treated with 1 gnu. of aluminate 
per litre, limed, and heated to 85° C., then, without previous 
liltrution, carbonated. The same quantities of lime were 
used as when the aluminate was not added. The purifica¬ 
tion with lime alone was 5*10, with previous additieu of 
aluminate 6*56, the original juice being 83* 1. 

The improvement effected on juice from (lie second 
carbonatin'; and on tlm non-snlphited syrups was equally 
flood.— L. j. de W. 

Sugar JititTs ; Purification of -, In/ Harinm Aluminate. 

E. Dupont. Hull, de l’Assoe. des Chim. do Suer, et de 

Dist., 1903, 21, .VJ—65. 

As compared with the ordinary double carbonating, alumi- 
nate of barium gives an increase of purity cf 1 to 2 degrees ; 
tbe increase of the saline quotient is at times nil, at others 
(>■5 to 1 '5. In other words, it removes from juice already 
treated by double carbonating, a further 1-5 to 2 kilos, of 
impurities per Km kilos, of sugar, or the yield of sugar on 
the beetroots is raised from, say, 12 to 12-30 per cent. 

In contact with the impurities of sugar juices at 70°— 
7.V C. tho alumiuate decomposes, the base combining with 
mineral acids and organic matters to form insoluble barium 
salts, which are precipitated, while the alumina combines 
with lime, magnesia, silica, and oxide of iron to form 
compounds likewise insoluble. The alumina further com¬ 
bines with organic colouring matters to form lakes, thereby 
improving the colour. 

To obtain the full effect of the alumiuate of barium, 
diffusion juice should be heated with it to 85'(J., carbonated 
juice and syrups to 95° to 100 (.'., anil the temperature 
maintained tor several minutes, ns the decomposition is not 
instantaneous. The aluminate should always be used in 
solution, since the powder dissolves very imperfectly in the 
juice. 

The aluminates of the alkalis are soluble, those of barium 
and strontium arc loss soluble (10 per cent.), whilst the 
aluminates of calcium, magnesium, zinc, and iron arc 
insoluble.— L. J. do W. 

“Frog-Spawn Fungus n [.S'/u/u;]. T. de l eer. Tito Beet- 
Sugar (iazette, 11103, 5, [17j. 300—301. 

Tiik following mixture may be used as a culture medium 
for tile so-called “ frog-spawn fungus,” Leuconostoc mesen- 
terioidcs, met with in sugar factories :—10 per cent, of 
gelatin, 3 to 0 of sucrose, 1 of beef extract, 1 of peptone, 
and 1 of common suit, the whole rendered slightly alkaline 
with sodium carbonate. The leuconostoc appears on the 
surface of tho gelatin iu the form of “ sago” kernels. 

Another form Inis been obtained by a culture on boiled 
potato shavings, glycerin, gelatin, maltose-gelatin, rnitk- 
gela-in, &e., distinguished for its entire absence of slime, 
it is also found ill albuminous mutter in which dextrose or 
sucrose is absent. The result is then a white sediment. 

No difference is found between the American and the 
European leuetonostoc. The European and Indian forms both 
have the property of dissolving glucose,sucrose, "maltose,” 
and dextrin, aud developing gas in the process. According 
to Baumert the acid formed, is mostly lactic. 

“ The growth of leuconostoc is prevented if temperatures 
of not less than 43° C. be maintained in the factory,” and tho 
temperature ought to be reached as speedily as possible. 
Slime taken at its best development and dried, maintains 
its vitality for years. The naked variety showB less vitality 
in this case. Leuconostoc may also occur in rivers. Not 
all slimy growths are due to leuconostoc (this Journal, 
1896, 209). Zopf has shown that Clostridium, or species of 
ascococctis, or bacillus fumescens may produce slime masses 
similar to those of leuconostoc. —L. J. de W. 
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Starch Manufacture; Influence of Atmospheric Conditions 

on-B. Federer. Chem.-Zeit., 1903, 27, [70], 

925—926. 

According to the author, the spoiling of starch is not 
caused by atmospheric conditions, but is chiefly due to the 
quantity of albuminoids left in it, the amount of the latter 
depending on the duration of the time of drying the starch 
and the percentage of alkali used iu the manufacture. 

—W. L>. S. 

Sucrate Works ; Utilisation [as Fertilisers ] of the Residual 
Liquors of —. G. Gurbariui and A. Bozzaui. XV., 
page 1141. 

Glucose; Determination of Commercial -, hi Molasses, 

Syrups, and Honey. A. E. Leach. XXI11., page 1153. 

Paper from Bagasse. Papicr-Zeit., 1903, 28, 2891. 

XIX., page 1145. j 

Starch ; Determination of the Stiffness of ——. 1). Saare 
and 1’. Martens. XXIII., page 1153. 

English Patent. 

Sugar ; Process anil Apparatus for Malting -. M. II. ; 

Miller, I). Huethcr, A. H. Hough, A. McNeil, and It. 
Fisher, all of Wiarton, Ont., Canada. Kog. Pat. 14,182, 
June 25, 1903. 

Sugar juice, at a relatively high temperature, is subjected 
to the action of an electric current whilst in motion. The 
motion may be obtained by moving the electrodes, carried 
by metallic frames, by an agitating device, or else tin; juice 
may be caused to flow over a number of metallic frame- i 
electrodes. The electrolysed juice is then filtered and 
treated with sulphur dioxide.—J. F. B. 

United States Patents. 

Saccharine or other Solutions ; Process of Clarifying -. 

E. W. Doming, New Orleans. U.S. Fat. 739,100, 
Sept. 22, 1903. 

Impure saccharine solutions arc heated under pressure to 
a temperature above their ordinary boiling point. The 
coagulated impurities urc separated from a moving column 
of the liquid still under pressure by settling and removing 
the lighter and heavier impurities separately.—J. F. 11. 

Sugar Juice ; Continuous Carbonation of Alkaline . ... 

L. Naudet, Paris. U.S. Pat. 739,702, Sept. 22, 1903. 

Thb alkaline juice and “ an acid gas ” are introduced by 
separate pipes into the bottom of the carbonating vessel, iu 
which battle screens are situated. Means are provided 
whereby the admission of alkaline juice is controlled t»y the 
level of the treated juice iu the vessel. A supplementary 
tank is provided outside the vessel and connected with the 
latter by means of a (J-pipc of larger diameter than the juice- 
inlet pipe ; means are provided in this tank for regulating 
the outflow of the treated juice through the [j -pipe. 

—J. F. B. 

Sweetmeats ; Process of Making -. E. Shaw, Loudon. 

U.S. Pat. 739,229, Sept. 15, 1903. 

Sweetmeats, jam, Ac., are prepared by inverting one 
part of the sugar by the addition of tartaric acid in the 
proportion of about 3j oz. of acid per cwt. of sugar; the 
other part of the sugar is treated with an alkali in the 
proportion of about 7 5 per cent, of the acid, and iB subse¬ 
quently added to the inverted sugar solution. The mixture 
of sugars is further boiled to the desired degree, and con¬ 
sists of about 4 parts of plain sugar to 1 part of inverted 
sugar.— J. F. B. ! 

French Patents. 

Beetroots j Preparing -, in order to obtain a Juice of 

a High Degree of Purity. J. Dziengielowski. Fr. Pat. 
331,717, May 4, 1903. 

Whole beets, as far as possible intact, are heated tho¬ 
roughly (say, for 1} hours) at a temperature between 45° 
and 6Cr C. (preferably 50°—60 °G.) by means of a circu¬ 
lating liquid, such as water or saccharine juice, the tem¬ 


perature of which does not exceed by more than 1°—3° C. 
the temperature to which the beets are to ho heated. The 
beets are then sliced or reduced in any convenient manner, 
und subjected to any process (preferably diffusion) wheroby 
tlie juice may be extracted. The heating liquor, after 
enrichment by repeated use, is treated in the same manner 
as diffusion juice.—J. F. B. 

Diffusion Butteries; Utilisatioti of the Sweet Waters of 

-, in Suyar Factories. B. Tys/.kiewiez and J. de 

Valavski. Fr. Pat. 331,038, April 27, 1903. 

The very dilute sweet waters druiued and expressed from 
tbe exhausted chips are utilised for displacing the weak 
juices from the diffuser which is to be emptied. The sweet 
waters thus enriched are passed on to the other diffusers 
of the battery, and finally emerge in the form of diffusion 
juice of full strength. Meanwhile, the diffuser, which has 
been treated with the sweet waters, is further treated with 
fresh water, the latter being recovered and pumped up to 
the sweet-water tank for exhausting the next diffuser. 

—J. F. B. 

Manure from Molasses; Manufacture of - - . See. 

Cavallier and Co. Fr. Pat. 331,725, May 5, 1903. XV., 
page 1111. 

Starch, Dextrin , anti Amylaceous Products; Manufacture. 

of -. 11. Goldschmidt and J. Ilasek. Fr. Pat. 331,061, 

April 19, 1903. 

Potatoes are washed and reduced to a pulp in tbe ordinary 
way; the mass is then treated with a mineral acid, and 
agitated in a centrifugal machine until the liquors which 
run away are free from starch. The solid residue remaining 
in the centrifugal machine is then reduced to a paste by 
the addition of mineral acid (if dextrin be required), or, 
if not, it is dried, ground, sifted, and bolted, the starch 
being used as such or converted into amylaceous products. 

—J. F. B. 

XVII-BREWING, WINES, SPIRITS, Etc. 

Ferments and Toxins ; Action of Fluorescent Substances 
on ——. 11. von 'J'appciner. licr., 1903, 36, [12 ’ 
3035—3038. 

Kami has found that a very large number of fluorescent 
substances have a poisonous influence upon living cells in 
the presence of light ; the author has investigated tie: 
action of similar bodies upon enzymes. 

Mixtures were made of starch paste and diastase; to one 
was added 0-05 per cent, of cosin. When the mixture 
containing eosin was kept iu the dark, the same proportion 
of maltose (about 76 per cent, iu five hours) wnB produced 
as in the control mixtures. But when the mixture con¬ 
taining eosin was exposed to daylight during the whole 
course of the experiment, only 21'3 per cent, of maltose 
was produced in the same time. Only a very few of the 
fluorescent bodies tested were found to he active towards 
enzymes, riz., eosin, Magdala Red, and Quinoline Red, all of 
these substances having an absorption spectrum in the 
green or pale blue portion. When these rays were ex¬ 
cluded, by filtering the light through a layer of the 
fluorescent substance under examination, the influence of 
the latter in the mixture was destroyed, and the conversion 
was as rapid as when effected in the dark. This action of 
the fluorescent bodies in presence of light brings about a 
permanent crippling of the enzyme, since 18 hours’ further 
action in tire dark oidy increased the proportion of maltose, 
in the case quoted above, to 46 per cent. Exactly similur 
results were obtained with the enzymes invertase and 
papayotin. In the latter ease, however, two more subBtanees 
are to be included amongst the active bodies, viz., uranin 
(weak) and dimethylphosphine (very weak). 

Similar experiments were carried out with the toxin, 
ricin. Exposure to daylight iu presence of eosiu for 14 
hours completely destroyed tho agglutinating property of 
ricin towards the red corpuscules of the blood. In this 
case a far larger number of the fluorescent substances were 
active than in the case of tho enzymes, the results 
approaching more nearly to those obtained with living 
cells.—J. F. B. . 
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Invertase ; Action of Aniline Dyestuffs on-. S. Mere- 

sehkowsky. Centralbl. f. Bakt. und l’arasitenk., 1903, U 
33 ; Wooh. f. Bran 1903, 20, -187. 

Thk author has examined the action of magenta, Congo 
Ked, and safranine on invertase. A small quantity of 
magenta had no appreciable effect, but a largo quantity 
prevented the inversion of cane sugar. In a concentration 
of 1:1000, magenta exerted a marked retarding action on 
the enzyme, but Congo Ked under similar conditions hud 
no such effect. Safranine also retarded the action of iuvet - 
tase proportionally to the concentration of the dyestuff. 


Sample. 

Total 

Soft 

Hard 

Itcsin. 

Ivesin. 

Itesin, 


Per Cent. 

Per Cent. 

Per Cent. 

1. Austrian hops. 

2. Bohemian "Auschaer ” 

15*15 

11*51 

3*01 

hops. 

14*15 

0*00 

5*00 

3. Mittclfranken hops .. 

17*00 

13*74 

4*25 

4. Spa Iter Kreis hops ... 

15*25 

10*10 

5*00 

5. Wolnziwlier hops. 

Ill'll 

12*.st 

3*00 

<!. Stadt Kpalt hops. 

1«P M2 

HP 13 

3*30 

7. Spalt liezirks hops ... 
s. Bohemian Herrschafts 

HP Ml 

11*85 

5*04 

hops. 

15*20 

10*05 

C3t 

9. S palter hops. 

ir»*.*H 

iron 

3*44 

10. Choice Saa/, hops. 

15*21 

It *S3 

3*38 

11. First-class choice Snaz 
hops .. 

HP till 

12 71 

3*02 

12. Posen hops. 

13. .Bavarian Mountain 

14*70 

U*2S * 

3*42 

hops. 

14*00 

0*32 

5*54 

14. California hops. 

12*03 

8*50 

4*37 

15. Oregon hops. 

1 1 *5S 

S*52 

0*20 

10. California hops. 

IV 50 

11*20 

3*33 

17. Oregon hops. 

IS. California hops. 

15*07 

11*08 

3*1)0 

13*81 

10*12 

3*00 


The percentage of the various constituents do not corre¬ 
spond to the commercial value, for sample (i should be the 
highest price, as it contains the most soft resin and tannin. 
Possibly the hops arc not correctly valued, too much 
importance being attached to the appearance and other 
physical properties', and a hop which is not well known may 
have the same practical value as a good variety. The 
authors insist that chemical analysis must go hand in hand 
with an examination of the general properties if samp! s 
of hops are to he correctly valued.—»f. 1*. 11. 

Fermentation ; ('trust 1 * of Foiling -. H. Harders. 

Letters on Brewing, 1903, 2, 303—304. 

The author considers that the mechanical cause of a boiling 
fermentation is due to the premature settlement of the yeast. 
In some cases the phenomenon arises from the hops. The 
yeast from a boiling fermentation was examined under the 
microscope, and it was found that most of the cells had 
small excrescences consisting of hop resin. Under fermen¬ 
tation conditions these cells would sink. The hops used were 
over-ripe and dry; in the copper the leaves were all detached 
from the spindle, whereby much resin of an abnormal 
character found its way into the wort. 

Radical changes in the mashing process, such as in the fer¬ 
menting or pitching temperatures, may also cause boiling 
fermentations, for the yeast will not at once find its 
accustomed nutritive substances or temperature conditions, 
so that its earliest development will he retarded, and it will 
be induced to settle prematurely—J. I,. B. 

Liqueur Wines and Musts rendered Intoxicating Artifi¬ 
cially ; Examining and Distinguishing -. G. Halphen. 

Ann. Cbira. anal, appl., 8, 246— 252. Chem. Centr., 1903, j 
2, [13], 767. 

As nitrogenous food, yeast consumes in the first place 
ammonia and ammonium salts, and as musts are com¬ 
paratively rich in ammonium compounds, the non-occurrence 
of such compounds in a sweet wine may be regarded as a 
safe indication that the latter has been prepared by fer¬ 
mentation. The amount of volatile acids present affords a 
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In a concentration of 1:1000, magenta lowered tho re¬ 
producing power of yeast, and 1:1000 completely stopped it. 

—J. L. 11. 

Hops in the Year 1909 j Examination of — —. E. JIantko 
ami It. W. Itohde. Letters on Brewing, 1903, 2, 
323—332. 

Thu following 18 samples of hops were submitted to a 
detailed chemical and physical examination. The first 
13 samples are of German origin; [he Inst a, American. 
The samples are arranged in order of price - 


Tolul Volatile 


idily as 
L'letie 

Anility as 
Valeric 

Tannin. 

Moisture. 

Ash. 

Nitrogen. 

Aeiil. 

Acid. 





r Cent. 

Per Cent. 

Per (•■•id. 

Per Coni. 

Per Cent. 

Per Cent. 

2*55 

0*21 

4* OS 

3*5 



2*17 

0*42 

0*40 

10*5 



2*50 

0*90 

2*02 

8*0 



2*45 

0*22 

1 07 

12*0 



2*83 

0*51 

1*42 

10*0 



2*15 

0*.32 

V2S 

10*0 



2* OS 

0*15 

2 n 

10.0 



2*12 

0*21 

3*70 

10*5 



2*20 

0*01 

1*34 

0*5 



2*.30 

0*00 

3*80 

* 5 



2*83 

0*48 

2* 12 

0*0 

• • 


2 * 74 

0*70 

I*S2 

8*0 

.. 


2* OS 

0*17 

4*48 

10*0 



1 *05 

0*03 

2*30 

8*5 

0*0 

1 *02 

ros 

(P 10 

3*87 

12*0 

8*8 

#’38 

1 *71 

0*73 

3*43 

0*0 

7*5 

1*1*8 

1*80 

0*42 

C40 

8*0 

0*0 

2*23 

r«:s 

0*50 

1*42 

10*5 

5*7 

1 *08 


further clue, especially in the cases of musts poor in am¬ 
monium compounds and of wines containing a comparatively 
■urge proportion of ammonia owing to the fermentation 
having been carried on under unfavourable conditions, 
eg-, at a too high temperature. Musts contain only a 
small amount of volatile acids; the amount is increased to 
a certain extent by normal fermentation, and to a much 
greater extent by fermentation under unfavourable con¬ 
ditions. The ratio between the amounts of dextrose and 
levulose is also of value, as dextrose is fermented more 
rapidly than levulose, whilst in musts the two sugars are 
present in nearly equal proportions. From the results of 
tho examination ot; —(1) products obtained by the addition 
of alcohol directly to the musts; (2) wines prepared by 
partial fermentation of musts aud subsequent addition of 
alcohol; aud (3] wines prepared by complete fermentation 
of musts and subsequent addition of alcohol—the author 
concludes that a sweet wine containing more than O'Ol grin, 
of nitrogen in the form of ammonia and less than 0 - l grm. 
of volatile acid per litre, must be regarded as a must fortified 
by the addition of alcohol. When more than 0'2 grin, of 
j volatile acid per litre is preseut, the possibility of the wine 
having been prepared by partial or defective fermentation 
must be considered, and the ratio between the amounts of 
dextrose aud levulose und the proportion of glycerin present 
must be determined_A. S. 

Marcs ; Utilisation of -. K. Barbet. Bull, do 1’Assoc. 

des CUim. de Suer, otde l)ist., 1903,21, [ 1 and 2], 37—38. 

At Kheims the juice obtained by first pressing tho grapes Is 
used for producing the finest brands of champagne. The 
second pressing gives an inferior quality. In all, seven 
successive pressings may bo made. Then sweet water is 
poured over the mare to produce a sour wine called piquette. 
The marc is again pressed, and finally distilled. 

In the south of France, after pressing, the marc is thrown 
ou the fields, although containing 4 ■ 5 per cent, of alcohol. 
There is also a large quantity of tartar when fermentation 
has taken place in presence of the grapes to produce red 
wine, and crude cream of tartar is worth 1 ■ 33 francs per kilo. 
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Starch Manufacture; Influence of Atmospheric Conditions 

on-B. Federer. Chem.-Zeit., 1903, 27, [70], 

925—926. 

According to the author, the spoiling of starch is not 
caused by atmospheric conditions, but is chiefly due to the 
quantity of albuminoids left in it, the amount of the latter 
depending on the duration of the time of drying the starch 
and the percentage of alkali used iu the manufacture. 

—W. L>. S. 

Sucrate Works ; Utilisation [as Fertilisers ] of the Residual 
Liquors of —. G. Gurbariui and A. Bozzaui. XV., 
page 1141. 

Glucose; Determination of Commercial -, hi Molasses, 

Syrups, and Honey. A. E. Leach. XXI11., page 1153. 

Paper from Bagasse. l’apicr-Zeit., 1903, 28, 2891. 

XIX., page 1145. j 

Starch ; Determination of the Stiffness of ——. 1). Saare 
and 1’. Martens. XXIII., page 1153. 

English Patent. 

Sugar ; Process anil Apparatus for Malting -. M. II. ; 

Miller, I). Huethcr, A. H. Hough, A. McNeil, and It. 
Fisher, all of Wiarton, Unt., Canada. Kog. Pat. 14,182, 
June 25, 1903. 

Sugar juice, at a relatively high temperature, is subjected 
to the action of an electric current whilst in motion. The 
motion may be obtained by moving the electrodes, carried 
by metallic frames, by an agitating device, or else tin; juice 
may be caused to flow over a number of metallic frame- i 
electrodes. The electrolysed juice is then filtered and 
treated with sulphur dioxide.—J. F. li. 

United States Patents. 

Saccharine or other Solutions ; Process of Clarifying -. 

E. W. Doming, New Orleans. U.S. Fat. 739,100, 
Sept. 22, 1903. 

Impure saccharine solutions arc heated under pressure to 
a temperature above their ordinary boiling point. The 
coagulated impurities urc separated from a moving column 
of tho liquid still under pressure by settling and removing 
the lighter and heavier impurities separately.—J. F. 11. 

Sugar Juice ; Continuous Carbonation of Alkaline . ... 

L. Naudet, Paris. U.S. Pat. 739,702, Sept. 22, 1903. 

Thb alkaline juice and “ an acid gas ” are introduced by 
separate pipes into the bottom of the carbonating vessel, iu 
which battle screens are situated. Means are provided 
whereby the admission of alkaline juice is controlled t»y the 
level of the treated juice iu the vessel. A supplementary 
tank is provided outside the vessel and connected with the 
latter by means of a (J-pipc of larger diameter than the juice- 
inlet pipe ; means are provided in this tank for regulating 
the outflow of the treated juice through the [j -pipe. 

—J. F. B. 

Sweetmeats; Process of Making -. E. Shaw, Loudon. 

U.S. Pat. 739,229, Sept. 15, 1903. 

Sweetmeats, jam, Ac., are prepared by inverting one 
part of the sugar by the addition of tartaric acid in the 
proportion of about 3j oz. of acid per cwt. of sugar; the 
other part of the sugar is treated with an alkali in the 
proportion of about 7 5 per cent, of the acid, and iB subse¬ 
quently added to the inverted sugar solution. The mixture 
of sugars is further boiled to the desired degree, and con¬ 
sists of about 4 parts of plain sugar to 1 part of inverted 
sugar.— J. F. B. ! 

French Patents. 

Beetroots j Preparing -, in order to obtain a Juice of 

a High Degree of Purity. J. Dziengielowski. Fr. Pat. 
331,717, May 4, 1903. 

Whole beets, as far as possible intact, are heated tho¬ 
roughly (say, for 1} hours) at a temperature between 45° 
and 6Cr C. (preferably 50°—60 °G.) by means of a circu¬ 
lating liquid, such as water or saccharine juice, the tem¬ 


perature of which does not exceed by more than 1°—3° C. 
the temperature to which the beets are to ho heated. Tho 
beets are then sliced or reduced in any convenient manner, 
und subjected to any process (preferably diffusion) wheroby 
tlie juice may be extracted. The heating liquor, after 
enrichment by repeated use, is treated in tho same manner 
as diffusion juice.—J. F. B. 

Diffusion Butteries; Utilisatioti of the Sweet Waters of 

-, in Suyar Factories. B. Tys/.kiewiez and J. de 

Valavski. Fr. Pat. 331,038, April 27, 1903. 

The very dilute sweet waters druiued and expressed from 
the exhausted chips are utilised for displacing the weak 
juices from the diffuser which is to be emptied. The sweet 
waters thus enriched are passed on to the other diffusers 
of the battery, and finally emerge in the form of diffusion 
juice of full strength. Meanwhile, the diffuser, which has 
been treated with the sweet waters, is further treated with 
fresh water, tho latter being recovered and pumped up to 
tho sweet-water tank for exhausting the next diffuser. 

—J. F. B. 

Manure from Molasses; Manufacture of - - . See. 

Cavallier and Co. Fr. Pat. 331,725, May 5, 1903. XV., 
page 1111. 

Starch, Dextrin , anti Amylaceous Products; Manufacture. 

of -. B. Goldschmidt and J. Ilasek. Fr. Pat. 331,061, 

April 19, 1903. 

Potatoes are washed and reduced to a pulp in the ordinary 
way; the mass is then treated with a mineral acid, and 
agitated in a centrifugal machine until the liquors which 
run away are free from starch. The solid residue remaining 
in the centrifugal machine is then reduced to a paste by 
the addition of mineral acid (if dextrin be required), or, 
if not, it is dried, ground, sifted, and bolted, the starch 
being used as such or converted into amylaceous products. 

—J. F. B. 

XVII-BREWING, WINES, SPIRITS, Etc. 

Ferments and Toxins ; Action of Fluorescent Substances 
on ——. 11. von Tappeiner. licr., 1903, 36, [12 ’ 

3035—3038. 

Kami has found that a very large number of fluorescent 
substances have a poisonous influence upon living cells in 
the presence of light; the author has investigated the 
action of similar bodies upon enzymes. 

Mixtures were made of starch paste and diastase; to one 
was added 0-05 per cent, of cosin. When the mixture 
containing eosin was kept iu the dark, the same proportion 
of maltose (about 76 per cent, iu five hours) wnB produced 
as in the control mixtures. But when the mixture con¬ 
taining cosiu was exposed to daylight during the whole 
course of the experiment, only 21 - 3 per cent, of maltose 
was produced in the same time. Only a very few of the 
fluorescent bodies tested were found to he active towards 
enzymes, riz., eosin, Magdala Red, and Quinoline Red, all of 
these substances having an absorption spectrum in the 
green or pale blue portion. When these rays were ex¬ 
cluded, by filtering the light through a layer of the 
fluorescent substance under examination, the influence of 
the latter in the mixture was destroyed, and the conversion 
was as rapid as when effected in tho dark. This action of 
the fluorescent bodies in presence of light brings about a 
permanent crippling of the enzyme, since 18 hours’ further 
action in tire dark oidy increased the proportion of maltose, 
in the case quoted above, to 46 per cent. Exactly similur 
results were obtained with the enzymes invertase and 
papayotin. In the latter ease, however, two more subBtanees 
are to be included amongst the active bodies, viz., uranin 
(weak) and dimethylphosphine (very weak). 

Similar experiments were carried out with the toxin, 
ricin. Exposure to daylight iu presence of eosiu for 14 
hours completely deitroyeil tho agglutinating property of 
ricin towards the red corpuscules of the blood. In this 
case a far larger number of the fluorescent substances were 
active than iu the case of tho enzymes, the results 
approaching more nearly to those obtained with living 
cells.—J. F. B. . 
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English Patents. 

Milk ; Drying and Preserving -. J. R. Hatmsker, 

London. From J. A. Ju*t, New York, U.S.A. ICng. 
Pat. 21,617, Oct. 4, 1902. 

Whole or separated milk i< exposed in a thin layer on a 
surface healed above 212° F., so as to cause rapid evapor¬ 
ation of the water, the process being allowed to complete 
itself spontaneously, leaving u moist, porous, sterile product. 
To preserve the easein unaltered, a suitablo proportion of 
sodium phosphate or other salt is added, whilst the fat is 
rendered stable by the addition of a small amount of sodium 
hydroxide or other alkali. (See also this Journal, 1902, 
1548; 1903, C45, 815.)— C. A. M. 

Milk i Sterilisation of -. N. Bendixen, Copenhagen. 

Eng. Pat. 12,555, June 3, 1903. 

Separate vessels are provided in which the preliminary 
heating and other preparatory treatments, the sterilising 
proper (heating from 50° to 128° C.) and the cooling are 
conducted separately. The operations are thus made 
continuous; the sterilising vessel is discharged by means 
of the pressure existing in it: in order to avoid scorching, 
it is only emptied down to the level at which the milk is 
thrown by the stirrer against tile hot wulls of the vessel; the 
sterilising vessel is not closed until the temperature of the 
milk has been raised to 100 ' 0 —J. F. B. 

Centrifugal Separator [Milk J. A. 1 u Christenson, 
Stockholm. U.S. Pat. 739,648, Sept. 22, 1903. 

A ckmuiuoai. separator bowl, having cream and blue- 
milk outlets, and an inlet pipe for the whole milk, is provided 
with a liner inside the bowl, consisting of a longitudinally 
folded partition, and wings attached to and extending from 
the outer folds of the saiil partition, tho latter being 
provided with outlet openings at the outer parts of the folds. 

—T. F. H. 

French Patents. 

Sterilising Organic Liyuids; Process and Apparatus for 

- by Ultra-Violet Bays], Soc. U. Seiffert und 

Sohu. Fr. Pat. 331,619, April 30, 1903. 

See Kng. Pat. 92 12 of 1903 ; thi~ Journal, 1903, 878. 

—T. F. B. 

Oorse ; Treatment of -, to produce a Cattle Food, Paper 

Pulp, and a Fertiliser. (J. P. Ilorteloup. Fr. l’ut. 
331,170, April 14, 1903. 

Corse is tied in bundles of about 1 5 kilos, each, the upper 
portions are‘then cut off, and dried by a current of hot air ; 
the product is treated in a decorticating mill and used as a 
food for catlle. The lower portions of the stems are 
chopped up and boiled, with a solution of caustic soda for 
couversion into paper pulp. The used soda lve is evapo¬ 
rated and calcined for recovery, whilst the vapours evolved 
during these processes are conducted through a eoke-tower 
charged with sulphuric acid, the ammonium sulphate being 
recovered and employed as a fertiliser,—J. F. H. 

(IS.)—SANITATION ; WATER PURIFICATION. 

Waters, Potable, in South- West. Lancashire. J. Campbell 
Brown. Brit. Assoc. Southport, 1903. Engineering, 
1903, 76, 472. 

The results are given, in a series of tables, of the examina¬ 
tion of (l) surface waters; (2) deep-well or bore waters; 
and (3) shallow-well or spring waters.—A. S. 

Potassium ; Colorimetric, Determination of Small Quantities 

of - [m Drainage Waters']. L. A. Hill. XXIII., 

page 1152. 

English Patent. 

Ammonia from the Sewerage Waters of Towns ; Mode and 
Means for Continuously Extracting -—-. R. Schilling 
and C. ivremer, Frankfort, Germany. Bug. Pat. 15,752, 
July 16, 1903. 

The waste water, freed from suspended matter, is mixed 
with milk of lime iu a closed vat and is then passed through 


S 11 distilling vessel, in such a way that it is spilt up into 
miuuto drops or spread out into very tbiu films, whilst 
heated combustion gases are forced through it in tho reverse 
j direction, carrying away the ammonia to bo afterwards 
fixed by sulphuric acid.—L. A. 

United States Patent, 

; Sewage; Apparatus for Treating and Utilising -, 

U. J. G. Wood, New Jersey, U.S.A. U.S. Pat. 739,049, 
Sept. 15, 1903. 

A la hue drying cylinder revolves inside a furnace or other 
easing at an inclined angle lo the ground and from its 
upper ecu! there rise's, at a still greater angle, a revolving, 
lihrring or straining cylinder fed by a hopper anil elevator 
from the discharge end of tile drier. The sewage is thus 
continuously strained and heated until sufficiently dry. 

! — R. L. J. 

(O.)—DISINFECTANTS. 

; English Patent. 

Antiseptic ; Soliil Soluble [7 rioxymetliylene and Sodium 
Sulphite J. |i. ,1. li. Mills, London. From La Soc. 
Anon. I’roduits (thimiipies Speciaux, Lyon-Monplnisir. 
Eng. l’at. 23,460, Oct. 27, 1902. 

Ski; Fr. Pat. 325,391 of 1902 ; this Journal, 1903, 708. 

—T. F. B. 

United States Patent. 

Disinfectants \ Formaldehyde] ; Process of Manufacturing 

I -• <'• Spengler, Davos.Plutz, Switzerland. U.S. 

Pat. 739,911, Sept. 29, 1903. 

Sr:;; F.ng. Pat. 15,271 of 1901 ; this Journal, 1902, 1150. 

—T. F. li. 

XIX.—PAPER, PASTEBOARD, Etc. 

Paper from Bagasse. Papicr-Zeit., 28, f8l], 2891. 
Owing to the length and elasticity of the fibre, bagasse, 
if properly treated, yields a very good half-stuff, eminently 
suitable for strong wrapping papers. 

Experiments conducted on bagasse from Java showed a 
I yield ol half stuff of 48 per cant. This was very tough 
and could he bent several times without breaking. These 
properties are considerably better than those of straw pulp, 
which is extensively used for paper-making; they should 
j be capable of still further improvement by more prolonged 
beating. 

The repeated failures of enterprises for making paper 
from bagasse ill tropical countries are attributable to 
ndustrial mid economic difiiculties and not to the nature of 
i the fibre.—J. F. It. 

English Patents. 

Cellulose; Manufacture of - [from Plants]. C. Kell¬ 

ner, Vienna. Fug. Pat. 24,542, Nov. 8, 1902. 

1 See Fr. Pat. 326,313 of 1902 ; this Journal, 1903, 817. 

—T. F. B. 

I United States Patents. 

Siring, and Process of Pro hieing same A. A. Dunham, 
New York, Assignor to Casein Co. of America, N.J. 
U.S. Put. 739,657, Sept. 22, 1903. 

A dry glue or sizing composition consisting of granular or 
broken casein combined with about 10 per cent, of animal 
glue.—F. II. L. 

Paper ; Method, of Treating -, for Toughening and 

Rendering it Impervious. C. J. (ioessmaun, Worcester, 
Mass., Assignor to Vellumoid Paper Co. U.S. Pat. 
740,006, Sept. 29, 1903. 

The paper is treated by first exposing one side of it to the 
hot glutinous material, the other side being simultaneously 
exposed to the air. Saturation is thus effected in a manner 
which facilitates the expulsion of the air and gases enclosed 
in the paper. The other side of the paper is then treated 
with the glutinous material, the excess of the latter is 
removed and the residue is fixed by means of formalde¬ 
hyde, dried, washed and again dried.—J. F. B. 
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Fbbnch Patent. 

Gorse t Treatment of -, to produce a Cattle Food, Paper 

Pulp, and a Fertiliser. G. P. Horteloup. Fr. Put. 
381 , 178 , April 14, 1903. XVIII. A., page 1145. 

XX.—PINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Radioactive Constituent of the Bismuth from Jouchimsthal , 
Pitchblende. W. Marckwnld. Iier., 1903, 36, 266.,— 
3667. 

Radio-tellurium. —From 6 kilos, of bismuth oxychloride, 
prepared from about 2,000 kilos, of .loachlmsthal pitch¬ 
blende, the author obtained 1'5 firms ot radio-telluriumi by 
the method previously described (this Journal, 1903, 49.. 
The product was, however, found to consist almost entirely 
of ordinary tellurium, containing only a fractional part 
of 1 per cent, of the radioactive constituent It was 
converted into chloride, and from the hydrochloric ae.d 
solution the tellurium was precipitated by hydrazine hydro¬ 
chloride. After once repeating the precipitation, the til- 
irate was concentrated and digested on the water-batn 
with a drop of stannous chloride solution ;1 ingrtna. of a 
dark -coloured precipitate were obtained. Even when the 
filtration was repeated several times, the filtrate still con¬ 
tained small quantities of the active substance, apparently 
in a state of colloidal solution. The radioactive substance 
thus obtained, dissolves readily in cold dilute nitric acid, 
and by evaporating the acid solution, and dissoWing the 
residue in hydrochloric acid, a solution of the chloride is 
obtained, from which, by immersing in it a plate of copper 
tin antimony, &e., the activo substance can be deposited 
n a ve“y fine state of division. A deposit of about 
0-01 mgrm. on a copper plate with a surface of 4 sq. cm., 
is sufficient, when in proximity to a zinc blende screen, to 
render the illumination of the latter visible to an assemblage 
of several hundred persons. 

Polonium. —The author - claims that the new reactions 
recently observed by Mine. Curie (I'hys. /cits., 4, -34) 
with polonium enriched by her fractionating process, con¬ 
firm the opinion previously expressed by him that polonium 
is not identical with radio-tellurium. Polonium behaves 
ouite differently from radio-tellurium, in that its nitric acid 
solution gives with water a yellow to brown precipitate, 

^Experiments are also described showing that the tel¬ 
lurium with induced radioactivity mentioned by Giesel (this 
Tnurnal 1903,928) behaves quite differently from radio- 
tellurium. The author, in reply to Giesel, states that he 
did not claim the name polonium for the radioactive 
substance discovered by him. At the tune of his discovery, 
the name polonium was already so indefinite that it was 
necessary to distinguish between Curies and G'esels 
polonium; the author therefore adopted provisionally the 
name radio-tellurium, on account of the apparent close 
relationship between the substa.ice il.scovered hy him and 
tellurium. (See also this Journal, 1902, 994, 130E)^ ^ 

Radioactive Thorium. K. A. Hofmann and I. Zerlian. 
maioaci ^ ^ 1903j 36) 3093-3096. 

Tiif authors confirm their previous statement (this Journal, 
1902 868) that freshly-prepared thorium compounds from 
various minerals possess varying degrees of radioactivity, 
various m proportion of uranium contained in the 

according m the proper ^ ^ ^ to „ year8 . nl , tho 

preparations examined showed a fairly uniform 0-radiation 
of verv small penetrating power, whilst the ionising a-radia- 
tion of the compounds was reduced nearly to the value of 
tfiat of uranium preparations, and then became fairly 
constant This residual activity may be due to the presence 
of aSaJe of actinium. The fact that thorium compounds 
orenaredfrom orthite, gadolinite, &c., were not radioactive, 
s P hows thatTu*s'thorium compounds possess no primary 
rmlioac vUy ^he gadolinite used sho wed the phenomenon 
™pyrol t uminescen C e7i''.,of suddenly glimmenng throughout 

ita whole mass when heated, but this was not connected with 
radioactivity. 


The authors consider that the fact that thorium com¬ 
pounds from brftggerite, cleveite, euxenite, and samarskite, 
and also thorium compounds rendered active artificially by 
means of uraniam, become considerably less radioactive in 
the course of a few months, whilst a small quantity of a 
substance resembling thorium, obtained from pitchblende, 
was as strongly radioactive after keopiog for one year as 
when freshly prepared, confirms the view of Debierne 
(Comptes rend., 129 593, and 130, 906), that the latter 
preparation contains the primary active constituent, achnium. 

Iodine : Purification and Determination of -. A. Gross. 

J. Amer. Chem. Soc., 1903, 25, [9], 987-990. 

Various methods of purifying iodine have been studied by 
the author, who concludes from his experiments that the 
purest product is yielded by Stas’s method, lu which the 
iodine iB dissolved in potassium iodide solution, precipitated 
by the addition of water, dried over “ calcium nitrate ” and 
sublimed. With products prepared in this way, the average 
of five determinations showed 1U0-02 per cent, of iodine ; 
whilst Lean anil Whatmough’s method of preparing the 
iodine from cuprous iodide gave 99-63 percent.; and a 
sample of imperilled iodine, 98- 83 per ceut. Sulphuric 
acid was found lobe the best drying agent, but the iodine 
was not contaminated when dried over calcium chloride. 
Tor the determination of the iodine, a method based on 
its conversion iuto zinc iodide and titration with silver 
nitrate was employed. About 2 grins, of the iodine were 
shaken in a closed flask with 40 c.c. of water, aud about 
4 arms, of shot zinc, and the flask left until the liquid 
became colourless. Its contents were then filtered and the 
filtrate and washings made up to 500 e.c. Of this solution, 

50 c.c. wore transferred to a porcelain dish and titrated with 
silver nitrate, potassium chromate being used as indicator. 

— v.2. A. J\A. 

Bismuth Lactate; Method of Preparing---. Supplement 
to the Dutch l’harmacopmia ; through Pharni. Zeit., 1 JO.i, 
48, 532. 

Six parts of bismuth subnitrate are treated in a flask with 
a mixture of five parts of solution of ammonia and 10 parts 
of water. After standing, the supernatant liquid is decanted, 
and the precipitate washed. Five parts of lactic acid are 
then added and the resulting solution filtered into 10 parts 
of alcohol. The precipitate thus formed is collected and 
dried. Hismutli lactate is required, when incinerated with 
ammonium nitrate, to leave a residue of 55 to 59 per cent, 
of bismuth oxide.—J. t >. 1 ’• 

Solanine. A. Hilger and W. Merkens. Her., 1903, 

36, [12], 3204—3206. 

Solunink may readily be converted into the crystalline 
form by digestion with 96 per cent, alcohol (1 grrn. of 
solanine to 150 grins, of alcohol) for some time at G5 C- 
After two or three crops of crystalline solanine have been 
obtained, the solution solidifies owing to the separation of 
the gelatinous, amorphous form of solanine—so-called 
solaneine. The latter is merely the anhydride of the crystal- 
i line solanine, which loses 5 mols.'of water, lhe fuimer 
is converted into the latter by keeping a solution m 

aqueous acetone for about eight months. Solanine is hydro¬ 
lysed when distilled with 2 per cent, sulphuric acid for three 
or four hours, the volume being kept constant by the 
addition of water, and the distillate being collected under 
ether. From the distillate crotouie aldehyde (b. pt. 104 U) 
may be isolated, whilst the solution in the distilling flask 
| contains d-qlucose, and the base, solanidine, was extracted 
from tbe residue. Solanine yielded 56-3 per cent, of 
solanidine, and 20-06 per cent, of d-glucosc. lhe com¬ 
position of solanine and solanidine having been rc-detcr- 
rained by analyses, the hydrolysis of solanine may be 
j represented by the following equation : — 
j 2C 5S H K N0 1S ~2C M U C1 X0 3 + 8t ‘ijHjjOj + 2C,H e O + 12H/1. 

Solanine. Solanidine. Glucose. Crotonic 

aldehyde. 

—J. F. B. 
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Quillaiaic Acid. I’. Hofflnnn. Bcr., 190:1, 30, [12], 
2722—2734. 

Qi'iixaiaic acid was prepared from saponin, obtained from 
quillaia bark. The aqueous solution of the bark extract 
was first treated with a small quantity of lead acetate, 
which removes colouring matters and also a small quantity 
of the quillaiaic acid. By further precipitation with 
lead acetate, quillaiaic acid is obtained. The product is 
purified and the pure substance isolated by Robert’s method. 

Thus prepared, quillaiaic acid is a brown, hygroscopic 
powder, possessing the typical characters of thesaponins; 
it may be freed from an acid impurity which gives an 
intense red coloration with Milieu’s reagent, by re¬ 
peated solution in alcohol and precipitation by ether. 
Quillaiaic acid has a faint acid reaction, and does not 
decompose carbonates. It is precipitated by lead acetate 
and by barium hydroxide, but the latter decomposes it on 
boiling. Jsobutyl alcohol is a convenient medium for 
extracting it from aqueous solutions. It is poisonous, and 
has a solvent action upon the blood corpuscles. Quillaiaic 
acid, being a glucoside, is split up by boiling with dilute 
acids; sapogenin, insoluble in water, is produced and the 
solution contains sugars. Sapogenin is soluble in alcohol, 
glacial acetic acid, ammonia and alkali hydroxides and 
carbonates ; it is of an acid nature and yields a crystalline 
derivative with potash. 

The solution of sugars obtained by the hydrolysis of 
quillaiaic acid contains galactose and a dextro-rotatory 
sugar, not fermentable by yeast, the methyl phenyl hydra zone 
of which melts at 176’— 177" C. Krona loo parts of quil- 
laiaie acid, 31'17 parts of sapogenin, and 29’23 purls of 
galactose were obtained.—J. K. it. 

'J'erpencs and Essential Oils. (). Wallaeh. Anualen, 1903, 
329, [1], 32 — 133. 

The subjects treated of in this paper are as follows :— 
The constitution of pulenone; the conversion of cyclic 
ketones into pyrazole bases, and the behaviour of cyclic 
ketones towards seini-carbazides.—K. F. 

Grass Oils s West Indian • ——. K. J. l’arrv. Clicm. and 
Druggist, 1903, 63, [123'*]. ->07. 

Tiie oils of Andropoyun Nanlus and A. Sehccnanthus have 
been distilled experimentally in Trinidad and Jamaica. 
11. H. Cousins obtained the following results with the 
Trinidad oils : — 

- A. Xordtos, I .1. Se/iirnontkns. 


Sp. gr. ni ir.° O. O'lmst I 0-9315 

Optical rotation. H-0*l° I +3° 

Aldehydes. 1ST. per cent, j 48*2 per cent. 


The A. Nanlus oil showed a total geraniol and citronellal 
value of 53 per cent. The A. Schernanthus oil closely 
resembled lemon-grass oil. 

The author has examined specimens of the Jamaica oils. 
'Hie A. Nardus oil was of a pale colour, and had an 
exceptionally line odour. ,Np. gr. at 15" C., 0-8955; optical 
rotation (100 mm. tube), —3° 30’; refractive index at 20’C„ 
1-4712; aldehydes, 25 per cent.; geraniol and citronellal, 
87 per cent. It is soluhlo in 1 vol. of 80 per cent, alcohol, 
and on further addition of 10 vols. shows only the faintest 
opalescence. 

The A. Schienantkus oil is a true lcinon-grass oil, but 
diff ers from normal Eastern oils in its insolubility in 70 per 
cent, or 80 per cent, alcohol. It had the following 
characters:—Sp. gr. at J5° C., 0-8965; optical rotation 
(100 mm. tube), — 0° 30’; aldehydes, 83 per cent.; 
refractive index at 20° C., 1 -4896.—A. S. 

Phosphorus in Phosphorated Oil; Determination of 
W. Straub. XXIII., page 1152. 

Phosphorus [in Phosphorated Oil ] ; Quantitative Deter¬ 
mination of -. Katz. XXIII., page 1152. 

P-Naphthol in Benzonaphthol; Detection of Fret —_. 

A. Jorissen. XXIII., page 1152. 


LITERATURE.— Cl. XX. & XXL 1147 


Cinnamic Aldehyde; Gravimetric Determination of - 

[«* Semio.iamaznne]. ,1. Harms. XXIII., page 1154. 

Alkyl; Determination of -. II. Decker. 

XXIII., page 1152. 

Cocaine, a-Eucaine and B-Eucaine ; Method of 
Distinguishing - . < 1 . Kigel. XXI11., page 1152. 

Morphine and Codeine ; Some ( 'nlour Reactions of -. 

G. Garbutti. XX1I1., page 1152. 

Eugenol ; Determination of -, in Clove Oil. 

11. Thoms. XXIli., page 1155. 

Hxr.i.isn Patents. 

A eg l Uoilies | Anhydrides or Acid Chlorides] ; Manufac¬ 
ture of Organic -. .1. Y. Johnson, hondon. From 

lladische Amlin and Soda Eabrik, Ludwigslmfen-on- 
lthinc. I'dio._ 1 ’at. 24,255, Nov. 5, 1902. 

Aniivoiiioks or chlorides of organic acids are produced bv 
the action of salts of ehlorosulphonic acid on an organic 
acid or its salts. 

Acetic anhydride is prepared by warming 150 parts of 
sodium chlorosulphonute with 170 parts of anhydrous 
sodium acetate to about 70° (Heat is evolved, and part 
of tlie acetic anhydride distils over, the remainder being 
obtained by further heating. 

If the pr oportions of sodium chlorosulphonute and sodium 
acetate employed arc 9 and 4 respectively, acetyl chloride, 
is the product of the reaction.—T. K. 11. 

Amino-2 ; ’.i-dimethyl-l-phenyl-a-pyrazolones and Ifonw- 
logues thereof; Manufacture of Substitution Products 
of — —. O. Iinray, London. Krorn Furbwurke vorni. 
Meistei Lucius und Hriming, llochst-a-Main, Germany. 
Eng. Pat. 20,271, Nov. 28, 1902. 

1-Bromo-l-plicnyl-2 : 3-dimethy]-5-pyrazolone or a hotno- 
logue thereof is heated with a secondary atninc. The 
reaction is expressed by the equation C u ll,|BrN 3 0 + 
2NHR.J *-= NlllL.HHr + C, 1 11,, SJ >( N1L). For instance, 
the above bromo-compound is heated with an aqueous 
solution of dimethylamine or with piperidine at 150° <). in 
a closed vessel. The unaltered reagents arc removed, and 
tire new base is extracted by ether or benzene, or precipitated 
after the addition of alkali.—J. F. B. 

French Patents. 

Filter- Plates for Presses ; la replace the Cloth Hags used 
in the Extraction of Essences and Oils from Seeds. 
B. Cape and L. Oddo. Fr. Pat. 331,094, April 16, 1903, 
XII., page 1138. 

Oxidates ; Manufacture of -. R. Koepp & Co. 

Fr. Put. 331,198, April 25, 1903. 

Formates are heated with small quantities (less than 5 per 
cent.) of alkali hydroxide. 

For instance, when sodium formate is heated with 1 per 
cent, of sodium hydroxide, the mixture rapidly melts, 
hydrogen is evolved at about 290° C., and the reaction is 
complete at about 360° C., the whole process occupying 
about half an hour.—T. F. B. 

Carbon Compounds having the General Formula l l 

Process for Obtaining -. Carbon Hydrute Chemical 

Co. Fr. Pat. 331,509, April 25, 1905. 

See Eng. Pat. 9340 of 1903 ; this Journal, 1903, 880. 

—T. F. B. 

XXI—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Solarisation. L. Zehnder. Ann. der Physik, 1903, [10] ; 
Electrician, 1903, 51, 802. 

The author finds that the various known types of radiation 
show characteristic differences with regard to the reversal 
effects known under the name of solarisation. Visible light, 
cathode rays, and Rontgen rays produce solarisation first 
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on the front surface of the film, whilst in the caso of ultra- i United States Patent. 

violet light and “ canal ” rays, (ho abnormal image appears ! Composition. H. von Dahmen, Assignor * 

tint on the back of the Aim. If printing-out paper be - Ue,0, 'P . f v . ' TF S. Pat. 740.355 ‘ "" - 


exposed to Bdntgen, “ coital, ” cathode, radium, or ultra¬ 
violet rays and then exposed to daylight, the imago is 
reversed, the portions previously exposed having become 
less sensitive to daylight. “ Canal ” rays produce remark¬ 
able surface colours on the paper. “ Canal ” and cathode 
rays do not produce any effect through the back of tho 
paper, but Bontgen rays penetrate it easily.—A. 8. 

English Patents. 

Photographic Films ; Impts. in -. Sandell Films and 

Plates, Ltd., and W. II. Smalley, South Norwood. 
Eng. Pat. 25,243, Nov. 17, 1902. 

See U.S. Pat. 728,054 of 1908 ; this Journal, 1903, 511. 

—T. F. U. 

Photo graphic Printing; Impts. in -. E. S., Shepherd 

and O. M. Bartlett, London. Eng. Pat. 24,234 Nov. 5, 
1902. 

See U.S. Pat. 728,310 of 1903 ; this Journal, 1903, 7G0. 

—T. F. B. 

French Patent. 

Sensitive Emulsion for Metal Plates, Syc., used for 
Colouring Photogravures, Photographs, and Ctne- 
matoigraph Films. Cie. (leu. Photographes, Ciuemato- 
graphos et Aopareils de Precision. Fr. Pat. 331,734, 
May 5, 1903. 

Metal plates, carefully cleaned and dried, are coated with 
a layer of sodium, potassium, barium, or other alkali or 
alkaline earth metal, and dried. A silver bromide-gelatin 
emulsion is then applied, consisting of silver bromide 
I part, gelatin 2 parts, water 9 parts, in such a quantity 
that there remains in the emulsion 20 per cent, of the silver 
employed.—T. F. B. 


XXII -EXPLOSIVES, MATCHES, Etc. 

Cordite ; Explosive Pressure and Rate of Combustion of 

-. J. E. 1’etavel. Brit. Assoc., Southport, 1903, 

Koginccriog, 1903, 76, 452. 

The author carried out a series of experiments with 
cordite in spherical and cylindrical explosive chambers 
connected with recording pre68ure-gauges. The spherical 
chamber had a diameter of 10 cm.; the cylindrical chamber 
was 69 cm. long and had the same capacity as the spherical 
one, viz., about half a litre. The cordite was used in the 
form of thin threads or sticks, and the influence of the size 
of the cordite, of the charging density (expressed as the 
weight of the charge in grms. divided by ita volume in c.c.), 
which is also the gas density after the explosion, and of the 
shape of the enclosure was determined. The pressures 
recorded reached 2,000 atmopheres. The fact that the 
larger and the more fiuely-divided the material of the 
charge, the quicker is the explosion, *.<?., the steeper are the 
explosion curves, was confirmed. The explosive burnt 
quicker under high than under low pressures. Hy doubling 
the charge, more than double the pressure was produced. 
In the cylinder the charge cooled four times as quickly as 
in the sphere. In the experiments with the sphere the 
explosive-wave curves were regular, but with the cylinder 
they were wavy, owing to the vibrations set up. When 
the charge was not uniformly distributed, these vibrations 
became dangerous.—A. S. 

Explosives in Coal Mines Order. Sept. 5, 1903. 
A. Akers-Douglas, one of H.M. Principal Secretaries of 
State, Home Office, Whitehall, 

Negro Powder* has beeu added to the list of permitted 
explosives. it consistB of ammonium nitrate (86—90 
parts), trinitrotoluene (9—11 parts), graphite (1—3 parts), 
colouring matter (0—‘1 parts), and moisture (0—1 I 
parts). The explosive is wrapped in waterproof paper and j 
a No. 6 detonator is used.—G. W. McD. j 


«/, jcuuici, r —- ' ' a x 

j See Eng. Pat. 24,812 of 1902 ; this Journal, 1903, 441. 

-t.f.b. 

French Patents. 

Glazing Gunpowder, Blasting Powder, $c.; Apparatus 
for — , and other Purposes. A. I. iiu i’out. Fr. 
Pat. 331,006, April 9, 1903. 

See Kug. l’at. 7695 of 1903 ; this Journal, 1903, 822. 

—T. F. B. 

Glazing Gunpowder, Blasting Powder, frc.; Process of 

-. A. 1. du Pont. Fr. Pat. 331,067, April 9, 1903. 

See Eug. Pat. 7712 of 1903; this Journal, 1903, 822. 

—T. F. B. 

XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

English Patents. 

Gas ; Apparatus for Testing Illuminating - [for 

Hydrogen Sulphide], Gusmnsst-rfuhrik Mainz Elstcr 
und Co., Mainz. Eng. Pat. 25,958, N.iv. 25, 1902. 

The apparatus claimed, consists of a box rendered gas- 
tight by means of a mercury seal, and provided with gas 
inlet- and exit-pipes; also with an aperture for inspection, 
covered with glass or other transparent medium. A strip 
of lead acetate or other test-paper carried over rollers, is 
passed intermittently or continuously through this box and 
exposed to the action of the gas trunsversing it. Claim is 
also made for the connection with the gas-cock of a 
sand-glass, so that on turning the cock a definite period of 
gas-admission may be secured.—L. F. G. 

Lubricating Power of Oils, Greases, and other Lubricants ; 

Apparatus for Testing the. - . H. V. Blake, 

Accrington. Eng. Pat. 25,492, Nov. 20, 1902. 

This apparatus consists of a vertical shaft driven by 
■suitable mechanism, having a conical or hemispherical Clip 
on its upper end. Into this cup Is accurately fitted u 
conical or hemispherical plug which will easily revolve in 
the cup, carrying a vertical spindle or shaft to which are 
fitted one or more horizontal arms to which vanes are 
attached. Pressure can ho applied to the plug by means 
of a weighted lever. Separate counters give the number 
of revolutions of the cup and plug respectively. The 
lubricant to be tested is placed in the enp, and after the 
plug lias been inserted, the former is caused to rotate 
rapidly for a definite length of time. The number of revo¬ 
lutions made by cup and plug having beeu read off and 
recorded, the former is cleaned and another or standard 
lubricant is similarly tested. The lubricant which best 
reduces tho friction between cup and plug will cause the 
latter to make the smallest number of revolutions._L. A. 

INORGA NIC—QUA L ITA Tl VI S. 

Sulphides, Sulphites, Sulphates, and Thiosulphates; 

Method for the. Detection of -. L. Dobbin. Chem. 

and Druggist, 1903, 63, 520. 

The author recommends the following modification of 
Autenrieth and Windaus’ method (see this Journal, 1898, 
606). The neutral or slightly alkaline solution is tested 
lor sulphides by the addition of cadmium nitrate, and if a 
yellow precipitate is produced, excess of cadmium carbo¬ 
nate is added. The cadmium sulphide is filtered off, the 
filtrate shaken wilh excess of strontium chloride, the 
mixture allowed to stand for 15 minutes, filtered, and the 
residue washed with water. A portion of the filtrate is 
heated with dilute hydrochloric acid, when, if thiosulphates 
he present, a precipitate of sulphur is produced. The 
remainder of the filtrate is diluted, slightly acidulated 
with hydrochloric acid and tested for sulphates by the 
addition of barium chloride. The precipitate obtained 
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with strontium chloride, is treated with dilute hydrochloric 
acid; evolution of sulphur dioxide indicates the presence 
of sulphite, while if sulphates be present, an insoluble 
residue is left. The solution (Ultra! e) is treated with barium 
chloride, allowed to stand for 6 minutes, filtered, and to 
the filtrate a solution of iodinfe in potassium iodide it 
added, till a permameut faint yellow coloration is produced ; 
a white precipitate then indicates the presence of sulphates. 


INORGANIC — QUANT1TATIVE. 

Sulphuric Acid; New Method of Determining [ns 
Strontium Sulphate'] -. It. Silbeuherger. Her., 1903, 

36, [12], 2755—2762. 

The precipitation of sulphuric acid as strontium sul¬ 
phate in alcoholic solution is stated to give absolutely 
accurate results. The liquid (corresponding to about 
0-5 grin, of sulphuric acid), in bulk about 50 c.e., is 
acidified with hydrochloric acid, heated to boiling, and 
precipitated by 15 c.c. of a 10 per cent, alcoholic solution 
of strontium chloride i 100 c.c. of 115 per cent, alcohol 
arc added, the liquid well stirred, and set aside till quite 
cold. It is now filtered, the precipitate washed three 
times by decantation with 100 c.c. of alcohol, then brought 
on the filter and washed with alcohol till free from 
chloric. It is dried, the filter incinerated with the pre¬ 
cipitate, and the whole gently ignited. In presence of 
iron, the slightly acidified solution is precipitated as above, 
120 c.c. of alcohol added, the whole digested at a gentle 
heat for an hour, allowed to cool completely, and the 
liquid poured off as above. The precipitate is warmed 
with 2 c.c. of hydrochloric acid (2 of acid to 1 of wuter) 
and 50 c.c. of alcohol, the liquid filtered after cooling, then 
the precipitate washed three times with alcohol, and the 
operation concluded as above. In presence of chromic 
salts, the digestion of the liquid, after precipitation, should 
be continued for three hours. Zoic salts have no influence. 

—J. T. 1). 

Calcium and Oxalic Acid; Method if Standardising 
Potassium Permanganate Solution for Use in Deter¬ 
mining ——. 11. Walland. Chem.-Zcit., 1903, 27, 

[76], 922 -923. 

A si'iTAULE amount of calcium carbonate is ignited in a 
weighed platinum crucible until it is completely converted | 
into calcium oxide, and a constant weight obtained. The 
contents of the ctucible are dissolved in dilute hydro- , 
chloric acid, the calcium is precipitated from tho solution 
as oxalate, the latter, after washing, being dissolved in 
dilute sulphuric acid and titrated with the permanganate 
solution. The titre of the solution is thus obtained for 
both calcium oxido and oxalic acid. It is claimed that 
this method gives more accurate results than when the 
permanganate is standardised upon other substances, and 
the Blight solubility of calcium oxalate in actual determina¬ 
tions is allowed for, if the same conditions as regards bulk 
of solution and quantity of wash water be adhered to in 
the analyses. (For solubility of calcium oxalate, see this 
Journal, 1901, 1026 .)—W. 1’. S. 

Bismuth; Separation of - from Copper, and Volu- 

metric Determination (f the former. II. S. Kiederer. ! 
J. Arner. Chem. Soc., 1903, 25, 907 919. 

The method described by Warwick and Kyle (this Journal, , 
1901, 620) is asserted by the author to be unreliable. lie 
finds’ that bismuth may be completely precipitated by 
adding tartaric acid to the acid solution, rendering the 
liquid alkaline with potassium hydroxide, adding potassium 
cyanide in slight excess, and passing a current of hydro¬ 
gen Bulphide. Since copper remains in solution under 
these conditions, the method affords a rapid means of 
separating small amounts of bismuth from large amounts 

of copper. . . 

Bismuth is also quantitatively precipitated by ammonium 
molybdate from a. solution rendered just acid with nitric 
acid. The precipitate of bismuth ammonium molybdate 
may be washed with a 3 per cent, solution of ammonium 
sulphate, and the bismuth present determined by dissolving 


it in sulphuric acid, reducing the molybdenum, and re- 
oxidising with potassium permanganate, us in the method 
of determining phosphorus.—C. A. M. 

Molybdenum ; Reduction of -, by Zinc, and the Ratio 

of Rismuth to Molybdenum in Bismuth Ammonium 
Molybdate. E. H. Miller and 11. F'latik. J. Amer. 
Chem. Soe., 1903 , 25, 919—92K. 

Tun authors lay stress on the necessity of absolute 
uniformity in the conditions of reduction and titration. 
When the reduction is curried out by mentis of a column 
of 15 inches of 20 to 30-mcsh zinc and 10 c.c. of strong 
sulphuric acid in a volume of 200 c.o. for six minutes at 
70 ’ to 75" tand the liquid titrated without delay in the 
reduction flask, without the use of an atmosphere of carbon 
dioxide, the following factors apply:—In the case of uu- 
aiualgaumted zinc the iron standard of the permanganate 
solution, multiplied by O' 86 , gives the corresponding 
value in grms of Mot).,, whilst the factor for phosphorus, 
when the yellow precipitate is titrated, is i)'()1579 ll 
amalgamated z.inc be used, these factors are 0 * 88-12 and 
0*01586 respectively, whilst the corresponding factors, 
based on the reduction of the molybdate to MiijAa;, are 
0*8833 and 0*01584. 

Bismuth ammonium molybdate (see preceding abstract) 
caunot be washed or dried without decomposition, hut the 
authors’ experiments slto w that the ratio of bismuth to 
molybdenum is 1 : 2 , and they conclude that if its com¬ 
position is not BiNH 4 (MoO,)„ the variation from that 
formula is too slight to cause error in the use of the 
precipitate for the determination of bismuth by titration 
with permanganate solution.—t'. A. M. 

Aluminium, Beryllium, and Indium Hydroxides; Solu¬ 
bility of -, in Ammonia and Amines [Separation if 

Beryllium from Aluminium and of Indium from Iron], 
C. Benz. V II., page 1129. 

Vanadium ; New Method of Determining -. and its 

Application to Metallurgical Products. E. Cauipague. 
Ber., 1903, 36, [12], 3161—3176. 

Tim author’s method depends on the reduction of vanadie 
acid by hydrochloric acid, and re-oxidation with per¬ 
manganate in sulphuric acid solution :— 

VjO, t- 611(1 - VAX I, + 311*0 4 
V„().,Cli + 21I»SO, - V„O a (.S(),) 2 + -41ICI. 

5VAj(S(V), + 2 KMn(), + 81I..SO, = 
5V;0;tS(l|):, -t* KjS 0 4 + 2MnS(>, + 811 A* 

The vanadate (containing about 0*1 grin, of metallic 
vanadium) is heated with a large excess (50 e.e.) of 
hydrochloric acid (sp. gr. 1 * 17) till reduced to ;*. small bulk, 
and this evaporation is repeated twice. To the residue, 
5 c.c. of sttong sulphuric acid arc aided, and the evapora¬ 
tion continued till fumes of sulphuric acid appear, all hydro¬ 
chloric acid filing expelled. The liquid is allowed to 
cool, diluted to 300 c.c. with water, heated to 60 C., and 
titrated with permanganate (about 1 grin, of potassium 
permanganate per litre is a convenient strength). 

Vanadium in Steel.. —5 grms. of the metal arc dissolved 
in nitric acid ol sp. gr. 1 * 20. After evaporation to dryness 
on the sand-bath, heating is continued till the nitrates are 
converted into oxides. The latter are then dissolved ill 
50 _go e ,e. of hydrochloric acid, and tho liquid is evapo¬ 

rated to 40 e.e., when about 20 c.c. of hydrochloric acid 
(sp. gr. 1 -12) are added (to rinse out the flask used 
for dissolving the steel in), and the whole is introduced, 
into a Carnot's separating funnel, followed by the addition 
of 100 c.e. of ether. The contents of tho funnel are then 
well shaken, and cooled by immersion in water. The 
greater part of the aqueous solution (from which nearly all 
the iron will now have been removed) is then returned ta 
the solution-flask, and after a few minutes the remainder 
slowly added. The solution is evaporated to a small 
bulk, the residue taken up with 60 c.e. of hydrochloric 
acid, evaporated again to a small bulk, and this repeated. 
The residue is heated with sulphuric acid and titrated as. 
above. Of a steel containing 2 per cent, or more of 

ii 




1150 JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY. [Oct. 3i, wos. 


vanadium, 2’5 jrrins. am taken instead of 5. Modified ; 
methods are briefly given for applying the method in the 
cases of ferrovunudium, cuprovanadium, and alnmiuo- 
vanadium. 

Vanadifcroua Iron Ores are treated like steel, 10 grins. [ 
being taken, and the iron removed by meaus of ether. 

Vanadium has no influence on the determination of j 
moat of the other constituents of steel, nor do they, with 
the exception of chromium, influence its determination by 
the method described.—J. T. I). 

Lead-Tin-Antimony Alloys j Analysis of -. S. Barman. 

Oesterr. Zeits. Herg.-Hiitt., 51,417—418. Chcm. Centr., 
1903, 2, [14], 806. 

0'5 gkm. of the alloy is covered with hydrochloric acid, 

2—3 grins, of tartaric acid added, and sutlieient bromine to 
obtain complete solution of the metal, lhe bromine is 
expelled by beating with a few drops of hydrochloric and 
nitric acid’s, and the lead precipitated as chloride hy adding 
to the solution 10 times its volume of absolute alcohol. 
The precipitate is washed with alcohol containing dissolved 
tartaric acid, and dried at 200 '’ G. The filtrate, after expel¬ 
ling most of the alcohol hy ladling, is neutralised with 
ammonia, 10—15 grins, of “ sodium sulphite ” and 1 c.c. of 
hydrochloric acid added, and the liquid made up to Too nr 
800 e.e. and boiled. Antimony sulphide is precipitated, 
and hydrochloric acid is then added until precipitation is 
complete. Any antimony remaining in solution is pre¬ 
cipitated hy sulphuretted hydrogen ; this can be readily 
effected without precipitation of tin sulphide, since pre¬ 
cipitation of tin sulphide only begins after some minutes. 
The antimony sulphide is collected on a weighed ti[ter-]taper 
and dried. To determine the amount of sulphur precipi¬ 
tated with the antimony sulphide, a portion of the precipitate 
is cautiously ignited in a Hose’s crucible, and the proportion 
of antimony sulphide calculated. The arsenic and tin are 
precipitated hy hydrogen sulphide. The precipitate is 
boiled with acid potassium sulphite solution to dissolve the 
arsenic sulphide, the residue is washed witli hydrogen 
sulphide solution and ammonium acetate solution and 
ignited to obtain oxide of tin.—A. S. 

Electro-chemical Analysis; Use of a Mercury Cathode in 
_. !•:. p. Smith, ,f. Amor. Ghent, Soc., 190:!, 25, 

883—892. 

Kxi'Khimknth have been made by the author as lo the 
possibility of determining the negative radicle in -salts 
simultaneously with the deposition of the metal on a 
mercury cathode, and also on the possibility of separating 
metals by the use of this cathode. 

Electrolysis of Sulphates. —For this purpose a small 
beaker (el) e.e.) was used, through the sides of which, near 
the bottom, a thin platinum wire was introduced, so that the 
inner piece dipped into the mercury, whilst the exterior 
piece touched a disc of copper on which the beaker rested, 
and which was connected with the negative electrode of a j 
battery. Solutions of copper sulphate were electrolysed , 
in this apparatus with a current of 0 02 to O’ 1.3 ampere | 
and 2-25 to ft volts, the mercury (22 sq. can. in area) 
being shaken from time to time to effect complete amalgama¬ 
tion. When colourless, the supernatant liquid was siphoned 
off and replaced by water, the current being continued until ; 
the washings amounted to about 500 c.c. 1 he sulphuric 
acid in the liquid was then titrated with N/10 sodium 
carbon?te solution, whilst the amalgam was washed with 
alcohol and ether, dried, and weighed. 

Tn the case of a nickel sulphate solution, electrolysis with 
a current of O’Oft to 0’06 umpire and 4 volts gave accurate 
results. Equally good results were obtained with zinc 
sulphate by the use of a current of 0-26 ampere and 
6 volts for a period of six hours, whilst ferrous ammonium 
sulphate yielded 14 19 to 14 ’33 per cent, of iron as against 
the theoretical 14’28 per cent. 

The method also gave good results in the separation ot 
iron from nrqpitfto, titanium, zirconium, and thorium. 

Electrolysis of Nitrates.—It whs found that by adding a 
known quantity of standard sulphuric acid to the liquid 
before elect roly aid, the nitric acid was quantitatively liberated 
as such (instead of being converted into ammonia) and 


coaid be subsequently titrated in the same way as thb 
sulphuric acid in sulphates. 

Electrolysis of Halides. —The following method wjs 
eventually adopted :—About 50 grms. of pure mercury were 
weighed in the beuker above described, and the aqueous 
solution (about 40 c.c.) ot the salt (sodium chloride) intro 
duced. A weighed anode of platinum gauze coated with 
silver was suspended in this, and the current passed through 
at the ordinary temperature. As soon as the silver ceased 
to darken, the gauze was removed, rinsed with water, 
washed with alcohol and ether, dried for a short time, and 
weighed. A platinum spiral was then substituted for the 
gauze, and the current reversed so as to make the mercury 
the anode. After about 20 minutes the whole of the sodium 
was converted into the hydroxide, and the solution was 
then titrated with standard acid. The time required for 
the decomposition of the salt was six hours, and the current 
was 0-0325 to 0’03 ampere and 2 volts. 

Accurate results were obtained with barium chloride, 
strontium bromide, and other haloid salts. 

it was also found possible to electrolyse sodium chloride 
and barium chloride without using tlic mercury cathode, a 
platinum spiral being substituted tor it. Test experiments 
are quoted indicating the accuracy of tile method. 

—G. A. M. 

Metals; Rapid Electrolytic Precipitation of -. F. F. 

Kxucr. Amur. Client. .Sou., 1903, 25, 896—907. 

Tun' quantitative precipitation of various metals cun be 
j effected very rapidly by making the anode rotate in the 
electrolyte at a speed of 500 to 600 revolutions per minute, 
lu the author’s experiments lo determine the essential 
conditions, the anode consisted of a bowl-sliaped spiral of 
platinum wire, 2 ins. in diameter, which was made to rotate 
in 110 to 125 c.c. of the electrolyte contained in a platinum 
basin covered with a glass cover. In each case the liquid 
was heated nearly to the boiling point before the introduc¬ 
tion of the current, and no external heat subsequently 
employed. At the end of the decomposition, the rotator 
was stopped, the current reduced, and the exposed metal 
covered with water to prevent oxidation. After siphoning 
off the liquid, the deposit was washed aud dried in the usual 
way aud weighed. Good results were obtained, under con 
ditions described in the original, in tho ease of tho following 
metals :—Nickel, zinc, silver, bismuth, mercury, cobalt, 
cadmium, iron, lead, molybdenum, tin, gold, and antimony ; 
in the separation of copper and nickel; and in the analysis 
of nickel coins.—C. A. M. 

Metals; Electrolytic Separation of Certain -. K. F. 

Smith. .1. Amer. Chem. Soc., 1903, 25, 892—896. 
Silcer from Selenium. —(a) In Alkali Cyanide Solution. 
—The following conditiens gave excellent results in the 
separation of 01341 grm. of silver from 0-2500 grm. of 
sodium selouate :—I’otassium cyanide, 3 grms.; total dilu¬ 
tion, 150 c.c.; N.Duio — 0-02 umpire; pressure, 2-5 volts ; 
temperature, 60° C.; and time, six hours. Silver found, 
0-13.33 grm. By increasing the current to 0 05 ampere 
and 3-5 volts, the precipitated silver separated in three hours 
weighed 0-1340 grms. 

(h) In Nitric Acid Solution. --A deposit of silver weigh¬ 
ing 0-1342 grm. was obtained from solutions of the same 
strength as above, under the following conditions :—Nitric 
acid (sp. gr. 1 *131, 1 c.c.; total dilution, 150 c.c.; 
,\ r .!) lm — 0-015 umpire ; pressure, 1*25 to 2 volts; tem- 
! perature, 60° C.; and time, three hours. The deposit was 
: crystalline and adherent. 

Silver from Tellurium in Nilrie Acid Solution. —Silver 
present, 01341 grm.; sodium tellurate, 0 1344 grm.; 
nitric acid (sp. gr. l - 43), 1 c.c.; dilution, 150 c.c.; 
N.I) )00 =«. 0-01 to 0-015 umpire; pressure, 1-25 to 2-0 
volts; temperature, 60° C.; and time, 3$ hours. Silver 
found, 0* 1344 and 0-1341 grm. 

Mercury from Selenium. —The conditions used in the 
separation of silver from selenium in alkali cyanide or 
nitric acid solution were found satisfactory. 

Mercury from Tellurium. —The most favourable condi- 
: tions were as follows:—Mercury present, 0-1272 grm.; 

| sodium tellurate, 0*2500 grm. ; nitric acid (sp.gr. 1 -43), 
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3 c.c.; dilution, 150 c.e.; N.l) 10c , — 0-04 to 0-0.") ampere; 
pressure, 2 to 2 25 volts; temperature, CO' C.; nud time, 

5 hours. Mercury found, 0- 127G grm. ' 

Cupper from Selenium— {a) In Alkali Cyanide Solution. 1 

_Copper present, 0 0745 grm.; sodium selenate, 0-2.500 ! 

grm.; potassium cyanide, 1 grm.; dilutiou, 150 o.e.; N.U m , 

,)• 2 ampere; pressure, 3-5 to 4 volts ; temperature, GO” O.; j 
ami time, 5 hours. Copper found, 0*0745 nuilO-0742 irrni. : 

(/,) In Nitric Acid Solution. —The best conditions were : 

_Nitric acid (sp. gr. 1'43), I c.e.; dilution, 150 c.c.; 

X.I) |W , = O’05 to 0-08 ampere: pressure, 2 to 2-5 volts ; 
temperature, 05“ 0.; and time, four hours. Copper found, 
0-0747 and 0-0738 grm. 

(e) In Sulphuric Acid Solution. —For the separation of 
the same quantities of copper and selenium, the conditions 
were:—Concentrated sulphuric acid, I e.c.; N.1) 10I | = 0-05 
to 0-10 ampere; pressure, 2 to 2-5 volts: temperature, 
05“ C. ; and time, less than six hours. Copper found, 
0-0743 gnu. 

Copper from Tellurium. —The separation in alkali cyanide 
solution failed. In sulphuric acid solution good results 
were given under the following conditions:—Copper present, 
0-0745 grm.; sodium tellurate, 0-20 gnu.; concentrated 
sulphuric arid, 1 e.c.; dilution, 150 c.c.; N. — o-<)5 
to 0" 1 ampfire ; pressure, 2 to 2-25 volts; temperature, 
•15“ C., and time, six hours. The separation can also be 
readily effected in nitric acid solution.—A. M. 

Electrolytic Deposition and Separation of Metals ; Quan- 

titutice -. II. Nissenson and li. Danneel. Zeits. f. 

Klectrochem., 1003, 9, [37], 7G0—7G5. 

Tim following have been chosen, after special trial, from 
the large number of electrolytic methods extant and 
employed commercially, as combining reliability with the 
smallest demand of time and attention to details in their 
manipulation : — 

Determination of Lead.— 0-5 to 1 grm. of substance is 
dissolved by boiling with 30 c.c. of nitric acid of sp. gr. 1 -4. 
Hot water is added, the solution brought to the boil, filtered 
into a weighed platinum dish of about 180 c.e. capacity, and 
electrolysed by a current of 1 • 5 amperes. The lend peroxide 
is dried at 180"—190'.C. and weighed. 

Determination of Copper. —The ore or alloy, which must 
be free from arsenic, antimony, bismuth, mercury and 
silver, is dissolved in 10 c.c. of nitric acid, of sp. gr. 1-4, 
and electrolysed. If lead is also present, this is deposited 
as peroxide on tile anode. If much lead is present, the 
platinum dish is used as anode, on account of its large 
surface. Tho.cmrent density is 1 to 1-5 amperes. 

If arsenic or antimony be present, the ore is dissolved in 
concentrated sulphuric 'acid, the solution diluted and tin- 
filtrate boiled; a boiling concentrated solution of sodium 
thiosulphate is then added, the precipitate filtered, washed, 
dried, calcined in a porcelain crucible and strongly heated 
to volatilise the arsenic and antimony. The residue of 
copper oxide is dissolved in lo c.c. of nitric aeid, and 
electrolysed as above. 

Determination of Antimony. —0-5 to 1 grm. of substance 
is dissolved by heating with 3 c.c. of nitric acid, sp. gr. 1 • I, 
12 c.c. of water, and 1 to 2 grms. of tartaric acid. 3 c.c. 
of concentrated sulphuric aeid are added to tbe clear 
solution, and the latter concentrated till all the nitric aeid is 
driven off. The residue, when cold, is dissolved in water, 
and filtered off from the lead sulphate, and the antimony 
deposited electrolyfieally from sodium sulphide solution; 
current density is 1 • 5 to I • 7 amperes. 

Determination of jf’in.—Tin, which is usually alloyed 
with antimony, is dissolved in nitric and tartaric acids as 
described above for antimony. A larger quantity of tartaric 
aeid is, however, necessary, especially if much tin be 
present. When the alloy has dissolved, sulphuric acid is 
added to precipitate the lead, the solution concentrated till 
all the nitric aeid is driven off, the residue diluted with 
water, filtered, and neutralised with caustic soda. 80 c.e. 
of a cold saturated solution of sodium sulphide are then 
added, the solution boiled, and electrolysed. If no lead is 
present, the nitric acid solution can be at once neutralised 
with caustic soda, and then treated with sodium sulphide as 
above, On electrolysing, the antimony only is deposited. 


LITERATURE.— Cl. XXIII. 


The solution, which contains the tin, is heated with 25 to 30 
grms. of ammonium sulphide, aud electrolysed with a current 
density of 1 -5 amperes, deposition being complete in one to 
two hours. Should only small quantities of antimony be 
present, this will always contain a little tin, and it is 
necessary to repent the electrolytic separation. 

Tin Ores. —5 grms. of the ore are fused with 15 grms. of 
a mixture of 1 part of black finx (1 part of cream of tartar 
aud 3 parts of potassium nitrate heated together in an iron 
spoon), 1 part of borax, 4 parts of sodium carbonate, and 
1 • 5 parts of chan ml, the mass being covered with common 
salt. The regno.; may contain, besides tin, also lead, 
copper and a: i.ninny, the tin being determined by the 
method described above. The tin can also be deposited 
from a solution of aeid ammonium oxalate, instead of from 
ammonium sulphide solution, with u current density of i -5 
amperes. 

Deteminatinn of ( \dialt and Niekel. —-5 grins, of the 
powered material, which has been dried at 100” (are 
heated with 15 e.c. of concentrated sulphuric acid on a 
sand-bath, till the residue appears white. After cooling, the 
mass is boiled with water.filtered, and sulphuretted hydrogen 
passed into the liltiatu, to precipitate arsenic and copper. 
The filtrate from tln-se is heated to remove the sulphuretted 
hydrogel), anil oxidised with hydrogen peroxide; 150 c.c. 
of ammonia solution and 10 grms. of ammonium sulphate 
added, the solution boiled, and when cold, made up to 
500 c.c. too c.c. ( 1 grin, of substance) art-then filtered 

i off, boiled, aud electrolysed with a current density of 1-5 
1 amperes, the cobalt and nickel being deposited together. 

After weighing, tbe mixed metals are dissolved in very 
I little nitric acid, and the cobalt separated as potassium 
cobalt nitrite. This is filtered off, washed with a con¬ 
centrated solution of potassium sulphate, dissolved in hot 
sulphuric acid, and concentrated. After cooling, 25 e.c. of 
ammonia solution and 2 arms, of ammonium sulphate arc 
added, the solution boiled, and the cobalt deposited at a 
current density of J -5 amperes. The nickel is found by 
difference. 

The determination can also be carried out as follows 
it) grins, of niekeliferous matter are fused with 40 gnus, of 
sodium arsenite and 15 grins, of the following mixture: 

1 part of black flux (see above) I part of borax, and 
4 parts of sodium carbonate. The regains contains arsenic, 
copper, nickel, and cobalt, anil is dissolved in a concentrated 
solution of bromine in hydrochloric acid. The solution is 
concentrated, ami boiled with 15 c.e.of sulphuric acid (1:2) 
till white fumes make their appearance. After cooling, the 
residue is dissolved in water, the copper precipitated as 
sulphide, the filtrate oxidised with hydrogen peroxide and 
40 c.c. of ammonia solution added. The solution is then 
boiled and electrolysed. 

For cobalt nickel ores, 2 grms. of substance are taken, 
and 2-5 grins, of sodium arsenite, 0-15 grin, of iron 
powder, and 15 grms. of the above mixture. 

Determination of Zinc. —0‘5 to 1 grm. of the ore or 
alloy are dissolved in ayua reyia, and evaporated with the 
addition of sulphuric aciil. If metals of the sulphuretted 
hydrogen group arc present, these are first precipitated. 
The filtrate is boiled, oxidised with hydrogen peroxide, pre¬ 
cipitated with ammonia, and the prccipitnto of iron, man¬ 
ganese, and aluminium hydroxides dissolved in sulphuric 
aeid and again precipitated with ammonia. To the united 
filtrates tartaric acid is added, the solution boiled and elec¬ 
trolysed. A platinum dish in used as anode, aud a brass- 
wire gauze disc of 7 cm. diameter as cathode. 0 3 grm. 
of zinc is easily deposited in one hour by a current of 
1 -G amperes with a potential difference of 3'G volts. 

Determination of Cadmium. — Classen’s method is 
recommended - ~L. If. G. 

Iron from Manganese ; Electrolytic Separation of -. 

J. Raster. Her., 1903, 36, [12], 27IG—2719. 

Ik precipitating iron electiolytically from solutions 
containing manganese, the manganese peroxide throwu 
down on the anode always carries with it some iron. 
Classen avoids this, in the ease of small amounts of 
manganese, by adding to the doubie oxalate solution a 
large excess of ammonium oxalate and electrolysing at 
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80°—90° C., when the oxalic acid keep* the manganese 
reduced, and peroxide only forms after nearly all the iron 
has been deposited. This process fails, however, if much 
manganese be present, and the author, after trying many 
reducing agents, has found that phosphorous acid is 
effectual. The solution containing the iron anil manganese 
as ammonium-metnl-oxalates together with 10 grms. of 
ammonium oxalate, is electrolysed in the cold, and as soon 
as any sign of deposition of manganese peroxide on the 
anode is observed, a few c.c. of a 10 per cent, solution of 
phosphorous acid are added. This addi ion is repeated, 
but as sparingly as possible, during two hours, when most 
of the iron will have deposited, and tl.it deposition of 
manganese peroxide on the anode will no longer be 
harmful. The addition of more phosphorous acid will 
keep up the manganese to the end, but then the iron will 
need 7—8 hours for complete deposition, instead of A— (>. 
Finally, tho cathode is washed without interrupting the 
current, and lastly rinsed with alcohol. 

The current density used is 1-5—2’0 amperes, and the 
potential difference, 3—4 volts.— J. T. I). 

Potassium [in Soil Extracts and Drainage Waters'] j 
Colorimetric Determination of Small Quantities of 

-. L. A. Hill. J. Amer. Chem. Soe., 1903, 25, [9], 

990—992. 

In this method, which was devised for the analysis of 
soil extracts and drainage waters when a gravimetric 
method was impracticable, the potassium is precipitated in 
the usual way as plntiuochloride, which is subsequently 
dissolved in water and reduced with stannous chloride in 
the presence of free hydrochloric acid. A distinct 
coloration is given on the addition of the stannous chloride 
even when the amount of potassium oxide in the original 
solution did not exceed one pari, per million. The colour is 
matched by that produced under the same conditions by a 
standard solution of potassium platiuochloride containing 
O’518 grm. in 100 c.c. One c.c. of this solution diluted to 
100 c.c. gives a solution of which 1 c.c. is equivalent to 
0’00001 grm. of potassium oxide.—C. A. M. 

Phosphorus in Phosphorated Oil; Determination of 

-. W. Straub. I’harm.-Zeit., 48, 616. l'harm. J., 

1903. 71, 383. 

Tub author makes use of the formation of copper 
phosphide hy the action of phosphorus on copper sulphate 
solntion (this Journal, 1903, 1045), for the determination 
of phosphorus in phosphorated oil; 5 c.c. of the oil are 
shaken vigorously, for exactly two minutes, with 0 c.c. of 
u 5 per cent, solution of copper sulphate. In the presence 
of 0-2 percent, of phosphorus, a black colour is produced 
during the shaking; with O’02 per cent., a black colour 
after two minutes; with 0-01 per cent., a dark brown 
colour after four minutes; with O’OOj per cent., a light 
brown colour after one hour ; and with O’0025 per cent., 
a few brown flocks after one hour.—A. S. 

Phosphorus [m Phosphorated Oil j ; Quanlitatice Deter¬ 
mination of -. Katz. Chem. Zeit., 1903, 27, 957. 

Ten grms. of phosphorated oil, or a corresponding quantity 
of any solution not containing more than 0’1 grm. of free 
phosphorus, is thoroughly agituted with an excess of a 
5 per cent, aqueous solution of copper nitrate until a 
permanent black emulsion results, and all vapour of 
phosphorus has disappeared. Fifty c.c. of ether are then 
shaken up with the mixture, followed by 10 c.c. of hydrogen 
peroxide, or sullicient to entirely discharge the black 
colour at first formed. After separation, the aqueous 
layer is run off, the ethereal liquid washed by shaking out 
with three successive portions of water, each of 10 or 
20 c.c., and the mixed aqueous solutions aro evaporated to 
20 c.c. after the addition of a few drops of hydrochloric 
acid. The acid liquid is then filtered, treated with 
sufficient ammonia to redissolve tho precipitate at first 
formed, and Jhe phosphoric acid determined in the usual 
manner, by*frecipitation with magnesium mixture. 

-J. O. B. 

Iodine; Purification and Determination of -. 

A. Gross. XX., page 1146. 


ORGANIC— QVALITA TIVE. 

Palmitic and Stearic Acids ; Separation of -. 

H. Kreis and A. Hafner. XII., page 1136. 

0-Nnphthol in Benzonaphtholi Detection of Free——. 
A. Jorissen. Kepertoire, 15, 365. Phartn. J., 1903, 71 r 
453. 

20 centioums. of the sample are treated with 2 c.c. of 
glacial acetic acid, and two drops of a solution of citric acid 
added. If 3-naphthol be present, the mixture is coloured 
yellow, whilst if the benzonaphthol be pure, no coloration 
is produced.—A. S. 

| Cocaine , o -Eucaine, and 0-Eucaiuc; Method of Dis¬ 
tinguishing -. G. Eigel. Apoth.-Zeit., 18, 603. 

I Ph'arm. J., 1903, 71, 482. 

I If to 10 c.c. of a 0-1 percent, solution of the hydrochloride, 
a drop of ammonia he added, o-eucaine gives a white pre¬ 
cipitate, whilst 3-eucaine and cocaine remain unaltered. 
One drop of a 1 per cent, solution of a-eueaiue hydro¬ 
chloride when treated with one drop of a 10 per cent, 
solution of potassium iodide, deposits, in a few minutes, 
crystals of a-eucaine hydriodidc ; /3-eucaine and cocaine give 
no precipitate. If to one drop of a 1 per cent, solution of 
the hydrochloride, a drop of a 5 per cent, solution of mercuric 
chloride be added, a-eucaiue and cocaine give a white 
precipitate, whilst fl-eucaine remains unaltered. —A. 8. 

Morphine and Codeine; Some Colour Reactions of -. 

K. Gabutti. Boll. Chitu. Farm., 42, 181—482. Chem. 
Centr., 1903, 2, [14], 807. 

If » small quantity of the alkaloid be heated with a little 
concentrated sulphuric acid till a faint rose coloration is 
produced, then a small quantity of chloral or bromal added, 
and the mixture again cautiously healed and stirred, codeine 

| gives a bluish-green, and morphine a violet coloration. 
Codeine containing morphine gives, under the same con¬ 
ditions, a brownish-violet colour, so that the reaction can 
bo used for the detection of morphine in codeine. Tho 
bluish-green coloration given by codeine changes on stand¬ 
ing, finally to a rose coloration, and the same change is 
caused by the addition of a little water or of ammonia, or 
caustic soda or potash. Dionine (ethylmorphine) gives the 
same colour reaction as codeine (metliyluiorphinc), whilst 
eroine (diacetylmorphinc) gives a brownish-red coloration. 
Papaverine, narcotine, thebaine, meconine, Ac., do not give 
similar reactions.—A. 8. 

OR GA NIC— QUANT IT A TIVE. 

Alkyl Radicles; Determination of -. II. Decker. 

ller., 1903, 36, [12], 2895—2897. 

The author has de¬ 
signed the apparatus 
shown in the figure 
for alkyl determi¬ 
nations by Zeisel’s 
method, so that there 
shall be uo contact 
of hydriodic or acetic 
acids with cork con¬ 
nections. The two 
chambers within the 
apparatus are filled 
to about O’5 cm. 
above the lower edge 
of the inner bell with 
water (25 to 30 c.c.) 
charged with about 
0’5 grm. of phos¬ 
phorus which has 
been well boiled with 
water, and the deter¬ 
minations made in the 
usual manner. 

The results given 
by Zeisel’s method 
are not always sharp 
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and exact. Thus Solonina found that in the case of thymol 
nitroso dyestuffs, it was necessary to continue the boiling for 
three to four hours, and to use a saturated solution of 
hydriodic acid in order to liberate the whole of the ethoxyl. 
Gn the othtr hand, there are substances (e.r/., 8-nitro- 
quinone methylate) which gradually part with their alkyl 
when merely boiled at a little above 100° C. In like niauncr 
Zeisel’s method cannot be used for phony lucridiue-iodo- 
ethylate and iodine green. In such cases the alkyl radicle 
may be readily determined without the use of hydriodic acid, 
by heating the substance in a U-tube in a sulphuric acid bath, 
and conducting the alkyl iodide by means of a current of 
c arbon dioxide into a receiver containing alcoholic silver 
nitrate solution. At the end of the operation the U-tube is 
again weighed, thus giving the amount of the residual 
itertiary base at the same time as the alkyl iodide.—0. A. M. 

Olive Oil; The Babcock- lUasdale Viscosity Test for -. 

H. Abraham. J. Ainer. ( hem. Soc , 1003, 25, Odd—977. 

Babcock’s method (this Journal. 1890, 205) may he 
simplified as follows: Two portions of the oil of 3 grins. 
<;ach are weighed into dry 100 e.c. flasks. One of these is 
saponified by the addition of 5 e.c. of the potassium 
hydroxide solution and 2 e.c. of alcohol, and heated in a 
dbi>k with a valve stopper. From the saponification value 
of the oil the amount of potassium hydroxide to he added 
to the second portion of oil, can be calculated, an excess of 
2*5 c.c. being allowed. The second portion of oil, after 
saponificatiou, is evaporated in a current of air freed from 
carbon dioxide, the nearly dry soap dissolved in water, and 
the solution cooled to 2<) c C., and diluted to 100 c.c. An 
Ostwald’s viscosimeter is used for the determination, and 
several readings taken of the efflux velocity of portions of 
3 c.c. of the solution. 

The “ absolute viscosity” of an oil is obtained by means 
of the formula r, = where t represents the time of 

tiow; ,v„ the specific gravity of the liquid, aud t the time of 
flow of water under the same conditions. 

The specific gravities of soap solutions of all the principal 
oils approximate 1*07 (within ± 0*005), so that 107 may 
be substituted for .v, in the equation, which ran then be 
reduced to tq = kt lt where k is a constant of the particular 
apparatus employed. The value of t>, is generally 1G5—185 
for pure fresh olive oil, whilst in the case of most other oils 
it ranges from about 125 to 135. 

The viscosity should be determined on the freshly pre¬ 
pared solution. The results given by this modified method 
are obtained in less than half the time required by the 
original method described by Blast laic.—0. A. M. 

■Soap Solutions; Viscosity of -, as a Factor in Oil 

Analysis. II- C. Sherman and II. Abraham. J. Amer. 

Chern. Soc., 1903, 25, 977 -982. 

Thk authors have determined the viscosity of the soap 
solutions (see preceding abstract) of olive and other oils, 
together with the specific gravity, iodine value, ami 
Aiaumene figures of the samples. As a rule a lugh 
specific gravity of olive oil is accompanied by a higher 
iodine value, but a lower viscosity figure. The soup 
solutions of olive and alraoud oils have much greater 
viscosity than those of other oils commonly met with. 
Hence the method is capable of detecting a considerable 
amount of lard oil in olive oil for which adulteration no 
good test is known. For example:—Olive oil, 128*1; 
•olive oil containing 25 per cent, of lard oil, 158*0; with 50 
per cent, of lard oil, 147*6; and with 75 per cent., 137*8. 
The viscosities thus found were identical with the 
calculated figures. In the case of arachis and cotton-seed 
oils, however, in admixture with olive oil, the results were 
considerably lower than the calculated values. 

Mixtures of soap solutions of pure fatty acids gave 
somewhat similar results. Thus, 3 grins, of Lurie acid 
saponified showed a viscosity figure of 12G* 6, whilst oleic 
iicid showed 239*7 ; and stearic acid gave a solution too 
viscous to be tested. Yet it was possible to add large 
amounts of the stearate or oleate solutions to the laumte 
solution without materially increasing the viscosity of the 
latter. 


The characteristic high tlguros given by olive and 
almond oils are attributed bv the authors to quantitative 
relationships in the fatty acids present. By exposing the 
oils to the air for a long time at the ordinary temperatures, 
much lower figures are obtained.—C. A. M. 

Tiiptid Glucose [JJe.vtrin■ <il/ost~] ; Determination of 

Commercial - in Alolames, Syruj>s t and Honey. 

A. K. Beach. J. Amer. ( hem. Soc., 1903, 25, [9J, 

982—987. 

i Till*, method used in the Massachusetts Board of Health 
laboratory is based on the assumption that 175' is the 
polnrifution figure of a normal w right of the liquid glucose 
(dextrin-maltose) (2G*()4H gims.) in lot) e.c. polarised in 
a 200 mm. tube. The percentage present in a sample is 
calculated by means of the formula— 

(i <" • S1 100 
17 .*» 

j where G represents the require 1 percentage of com- 
I mercial glucose, a the direct polarisation reading, and S 
! the percentage of emus an gar as calculated from the 
I polarisation la-fore and after inversion, by OlergetN 
j method. In the case of honey, more accurate results arc 
; obtained by dividing the polarisation reading at 87° C. by 
; the factor 175. 

The author defends this method against various 
criticisms. He has found great uniformity in the com¬ 
position of the liquid glue >se used for different purposes. 
Thus, seven samples examined in 1893, 1898, and 1901, gave 
polarisation readings of 168" to 177 '. the average being 
i 174'. A sample specially intended for chewing-gum 
! polarised at 181 *G n , whilst a number of samples obtained 
from confectioners and jam manufacturers gave readings of 
150 J to 157°. 

Although the method would he unreliable in the case of 
hypothetical mixtures of grape, cane, and invert sugars, 
in the adulteration of honey, and molasses, the mixer 
invariably uses the special grade of glucose best suited for 
■ his purpose, and with this the method yields results 
approximating the truth. (See also this .Journal, 1899, 

; 1058.) V. A. M. 

| Starch; Determination of the Stiffness of — — . O. Sanre 
! and l\ Martens. Zeits. Spiritusind., 1903, 26, [40], 

| 436—437. 

Tiik stiffness and sizing power of starch is liable to great 
j variations in different samples, and several methods have 
1 been proposed for the determination of these properties 
and for the valuation of starch from a technical point of 
| view. In the authors’ hands none of these methods have 
1 led to concordant numerical results, and the following 
! method is proposed — 

An immersion body is constructed of a circular brass 
plate, 22 nun. in diameter, to which a brass wire is fixed 
vertically at tlie centre, having a mark at a distance of 
3 cm. above the disc and terminated by a hook at the top. 

The starch paste is prepared by weighing out a certain 
I quantity (7 grins.) of starch into a beaker of 200 c.c. capacity, 

' provided with a small metal spoon. The whole is tared, and 
about 1G4 c.c. of boiling water are added with continuous 
ami gentle stirring. I he beaker is then rapidly filled up 
with sufficient boiling water to bring the weight of the paste , 
up to 200 grins., stirring all the lime. This may be 
effected either immediately or after immersion in a boiling 
water-bath for 2, 5, or 10 minutes. The spoon is then 
removed, and the brass disc, supported by a clamp, is 
immersed in the paste exactly up to the mark ; LO c.c. of 
olive Oil are poured over the surface to prevent the 
formation of a hard skiu by evaporation, and the whole is 
left absolutely at rest for 20 hours at a temperature of 
about X 7° ■ ;> (j. 

A hand-balance, one of the pans of which has been 
replaced by a counterpoise hook, is then fixed above 
the heukf r, and the hook of the counterpoise is attached 
to that of the disc. On the other scale-pan an uninter¬ 
rupted stream of sand is discharged at a uniform rate of 
about 9 grms. a, minute until the disc is torn from the 
paste. The weight of the sand is then taken as a measure 
of the stiffness of the paste. 
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Experiments showed that the time during which the 
paste was heated at the boiling point bad a considerable 
influence on the results. Certaiu starches, especially those 
with a high gelatinising point such as wheat and maize 
starches, did not attain their maximum stiffness until they 
had been boiled for several minutes. On the other hand, 
certain potato-starch pastes had a maximum stiffness with¬ 
out heating; any heating beyond that necessary to produce 
the maximum stiffness caused a rapid decrease in stiffness ; 
the values of the various samples showed a tendency 
towards equalisation by prolonged heating. 

'file following results were obtained with four samples 
of potato starch, a quantity corresponding to 7 grins, of 
the dry material being taken for each test :—- 


Paste prepared witli boiling 

X«». 1. 

45*11 

X ... ‘j. 

i 

aa ■# i 

No. 4. 

.vr a 

water, no tin t tier heatimr. 

Paste herded for - minutes in 

4tr« 

run: 

, i 

:U)T, . 

17*7 

boiling water-lint!.. 

Paste heated for 5 minutes in 

"ft 

:;-2*o 

1 

29*1 j 


boiling water-bath. 

Fasti* heated lor to minutes in 

2 Ft 

2i;*o 

1 

‘jo ■ 5 : 

2 d*s 

boiling water bath. 





Organic Acids of Wine; 

Determination 

- j. i< 
of the 

. W 

A. Partheii. lb*r. Dtsch. 

pharin. 

Ges., 

13, 304 

—308 

Chein. Ccntr., 2, [1- 

» "45. 





In* the methods now used for the determination of lactic 
acid in wine, the volatility of that acid with steam (this 
Journal, X 903, 1 10G) is not taken into consideration, and con¬ 
sequently the results are not accurate. For the separation 
of lactic acid from tartaric, succinic, and citric acids, which 
are also present in wine, the author proposes a method 
based npon the fact that, the barium salts of the latter 
acids are practically insoluble in 80 per cent, alcohol. 
From the filtrate, after removing the alcohol, the lactic and 
acetic acids arc distilled over by a current of superheated 
steam. 

50 e.c. of the wine are heated for half an hour on the 
water-bath with a slight excess of barium hydroxide 
solution, in order to saponify the lactic anhydride present; 
the liquid is then treated with a few e.c. of barium chloride 
solution, a further quantity of barium hydroxide solution 
added, and the liquid evaporated to 20 e.c. This residue 
is made up to 50 e.c. with water, 150 e.c. of 9G percent, 
alcohol added, the mixture vigorously shaken and imme¬ 
diately filtered. The filter is well washed with a mixture of 
1 part of water and:) parts of 90 per cent, alcohol, the filtrate 
and washings evaporated to a small volume, acidified with a 
few drops of phosphoric acid, and the acetic and lactic acids 
distilled over by the aid of superheated- steam. In the 
distillate the lactic acid is determined by the method 
previously described (foe. cit.').-- A. S. 

Theobromine [in Cacao or • Chocolate ] : Quantitative 

Determination of -. lxatz. Chem.-Zeit., 1905, 27, 

[78], 958. 

Till! author modifies previously published methods for the 
determination of theobromine in cacao or chocolate. 

Ten grms. of the substance are boiled with 100 e.c. of 
water and 10 c.e. of dilute sulphuric acid for half an hour 
under a reflux condenser. 8 grms. of magnesia, previously 
rubbed down with water, are added, together with sufficient 
water to bring the total volume to 300 c.e. The mixmre is 
again cohobated under the reflux condenser for oneiiour, 
then filtered through a suction filter ; the residue is again 
boiled thrice in succession, each time xvith 300 c.e. of water. 
The mixed filtrate and washings are evaporated to about 
10 c.c., treated, while warm, with 2 grms. of crystalline 
phenol or 2’5 grms. of colourless liquid carbolic acid, and 
washed with tenid water into a Katz perforator. Tbe liquid 
is then extracted with chloroform for three hours, the 
chloroform distilled off, and the last trace of phenol removed 
on the xvater bath by means of a current of air from a hand- 
bellows. Tbe residual theobromine is finully dried for 
30 minutes and weighed.—J. (). B. 
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Caffeine and Theobromine in Kola Nut, Guarana, Tea, 
and Coffee; Modified Process for the Determination 

of -. E. Leger. Pharm. Chirn., 1903,18, 57—61. 

Kola Nut. —A quantity of the powdered nut equivalent 
to 15 grms. of the dry substance, is mixed in a mortar 
with 10 grins, of calcined magnesia and 15 c.e. of water, 
and introduced into a 500 c.e. flask. Which is then corked 
and set aside lor two hours; 150 c.c. of chloroform are 
then added, and the whole weighed. A reflux condenser 
is attached, and the mixture is boiled on the water bath 
for an hour. It is then cooled, the original weight is made 
up bv the addition of more chloroform, and the whole thrown 
on to a pleated fiiter, the funnel being at once covered with 
a glass plate, and the filtrate collected in a graduated 
cylinder, the last portion of liquid being obtained by 
tapping the covered funnel. In this maimer 100 e.c. of 
filtrate corresponding to 10 grins, of koia will be obtained. 
The chloroform is then distilled off, and the residue dried 
at 100" C., taken up with 12 c.c. of a mixture of one 
part of hydrochloric acid and two parts of water, autl the 
insoluble waxy and rcsinoid matter filtered off with a 
small filter. 10 c.c, of the colourless filtrate are well 
shaken with 20 c.c. of chloroform and an excess oi 
solution of ammonia, the ehloroformic solution of the 
alkaloids withdrawn, and the aqueous ammoniacul solution 
again shaken out twice with two separate 20 c.e. of chloro¬ 
form. The mixed ehloroformic solution is washed once 
with 2 e.c of water, separated, and the solvent distilied off 
in a fared conical flask. The colourless residue is dried 
at 1(10" ('., and dually weighed. The percentage of total 
alkaloids is found by multiplying this weight by 12. The 
yield should not be less than I-25 per cent. 

Guarana.— An amount equivalent to 9 grms. of dry 
material is mixed with G gnus of calcined magnesia and 
10 c.e. of water, and treated as described under kola. The 
amount of chloroform employed for extraction is 90 c.c. anil 
GO e.c. of ehloroformic filtrate, equivalent to 6 grms. of 
material, is collected. The crude alkaloids are dissolved in 
12 c.c. of acid water, 10 c.c. of which are taken for the final 
liberation of the bases. 'The percentage of caffeine is then 
found by multiplying the weight obtained by 20. _ 

Tea. —The greenish residue left after distilling tin 
chloroformie extract, is treated with 25 c.e of light petro¬ 
leum spirit, and 25 c.c. of a mixture of one part of 
hydrochloric acid and four parts of water. After agitation 
and separation, the acid liquid is withdrawn, and the green 
petroleum spirit layer twice washed, first with 15 c.e., aud 
then with 10 c.e. of dilute acid of the same strength. The 
mixed acid extract is shaken out once more with 10 c.c. of 
petroleum spirit, and the acid aqueous solution of caffeine 
again separated. The alkaloid is then liberated by means 
of a slight excess of ammonia, and shaken out with three 
successive portions of 20 e.c. each, of chloroform. The united 
chloroform extract is washed with 2 c.c. of water, separated, 
and the chloroform distilled off from a small fared flask ; 
the residue is dried at 100' C. and weighed. The amount 
of caffeine thus found should not be less than 2 per cent. 

Coffee. —The first obtained ehlorofonnie residue is treated 
with 24 e.c. of distilled water, the containing flask closed 
with a rubber stopper, and then heated on the water-bath to 
GO"—05" C. After thorough agitation, the solution is allowed 
to cool, amt separated from the insoluble fat by filtration, 
20 e.c. of filtrate being collected. This is extracted by 
shaking out with three successive washings of chloroform, 
each of 20 c.e. The mixed ehloroformic extract is evaporated 
from a fared flask, the residue dried at 100° C., and weighed. 
This weight multiplied by 12 gives the percentage ofalkalod 
in the dry material.—J. O. B. 

Cinnamic Aldehyde ; Gravimetric Determination of - 

[n.v Semioramazone] . J. Hanus. Zeitg, Untersuch. 
Nahr. u. Genussm., 1903, 6, 817—827. 

Ix ia found that cinnamic aldehyde, both pure, and as it 
occurs in cinnamon and cassia oils, may he quantitatively 
precipitated in tbe form of semioxamazone— 

C,H,.CH:CH.CH : N.NH. CO. CO.NH S , 
by treating an aqueous suspension with a solution of semi- 
oxatuazide in hot water. 
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About O'10 grm. of the aldehyde is emulsified. by j 
agitation with 100 c.c. of water and treated with 0-25 ! 
to 0'35 grm. of semioxamazide dissolved in l.j e.c. of hot | 
water s the mixture is well shaken together, occasionally, 
for three hours, then allowed to stand for 24 hours. The 
crystalline cinnamic-aldehyde seniioxamazono is then 
collected on a tared Gooch filter, washed with cold water, 
dried at 105° C. for about four or five hours, then weighed. 
The weight of semioxaniazone multiplied by the factor 
0'6083 gives the amount of cinnamic aldehyde present. 
For the determination of the amount of aldehyde in 
cinnamon and cassia oils, from 0'15 to 0-2 grm. is 
employed. 

To determine the amount of cinnamic aldehyde in 
cinnamon or cassia barks, from 5 to 8 grins. of the finely- 
ground material are distilled with steam, until about 
400 c.c. of distillate have been collected. The volatile oil is 
extracted from the distillate by shaking out three or four 
times with ether, and lifter distilling off the ether, the oil is 
emulsified, and treated with semioxamazide as described 
above. 

15y this method the figures obtained with commercial 
ciuuamie aldehyde were from 00*21 to 100*66 per cent., 
commercial cinnamon oil from 46*78 to 80*51 percent, of 
cinnamic aldehyde; Ceylon cinnamon oil from another 
source, 79*05 to 80*33 per cent. Synthetic cassia oil, 95 19 
to 95*58 per cent, of cinnamic aldehyde. Cinnamon bark 
was found to yield from 1*75 to 2*04 per cent, of aldehyde. 

It is claimed that, the method gives results more accurate 
than those of the bisulphite absorption process generally 
employed.— J. (). 1!. 

/■'tigi no! ; Determination of -, ill Clove Oil. II. Thoms, 

Cheat, -Zeit., 1 903, 27, [78], 954. 

Tine original method of the author (this Journal, 1893, 
184) having been shown to be inaccurate, it is now modified 
to bring it into accord with the more advanced knowledge 
of the constituents of clove oil. 

Determination of Total Kngenol. —Five grms. of clove 
oil are heated on the water-lmtii with 20 e.e. of 15 per cent, 
caustic soda solution for half an hour. The alkaline 
solution of eugcuol is run off from the layer of sesqui¬ 
terpenes and the latter is washed with two successive ! 
shakings, each of 5 e.c. of the caustic soda solution, j 
The united alkaline solutions ate now well mixed with j 
C grms. of benzoyl chloride, and, when the reaction is com ■ 
pletc, the uncombined benzoyl chloride is drivel! off by [ 
heating for a short time on the water-bath. Alter eooliDg, 
the crystalline ester is filtered off, heated with 50 c.c. of I 
water until the crystals have melted, the oily liquid well 
agitated with water, and again allowed to crystallise. 
This remelting and recrystallising is repeated twice, each 
time with 50 c.c. of water. The product is then dissolved 
in 25 c.c. of 90 per cent, alcohol, uud the solution cooled, 
when the benzoyl-eugenol will crystallise out in a few 
minutes in the form of small crystals. The whole is then 
cooled to 17° C., and the crystalline precipitate collected 
on a small tared filter and washed with sufficient 90 per 
cent, alcohol to bring the volume of the total filtrate to 
25 e.c. The moist filter and precipitate ure dried at 
101° (J. and weighed. The percentage of total eugenol iu 
a given weight of clove oil may he found by the formula— 
■tion la + it•■',.*.I 
.67 A 

where a is the weight of benzoyl-eugeno! obtained and 
b is the weight of clove oil taken ; 0*55 is a correction for 
the solubility of benzoyl-eugenol in 25 c.c. of 90 per cent, 
alcohol at 17° C. 

Determination of Free Eugenol. —Five grms. of the oil 
are dissolved in ether and quickly shaken out with 20 grms. 
of 15 per cent, caustic soda solution. The ethereal solution 
is again shaken out with 5 c.c. more soda solution, and 
the united alkaline solutions are warmed to drive oft' the 
trace of dissolved ether, then treated with benzoyl chloride 
and the process continued as described above. The ben¬ 
zoyl-eugenol thus obtained will be the equivalent of the 
free eugenol. The eugenol present in the form of esters is 
obtained by difference.— J. O. B. 


XXIV.—SCIENTIFIC & TECHNICAL NOTES. 

Ozone; Oxidations Effected by -. O. Hurries, 

Her., 190.1, 36, [12], 299 1 >~2997. 

In ;t former communication (Her., 36, 1913) the author 
stated that in tho case of bodies of the aliphatic series, the 
oxidation by means of ozone stopped ut the formation of 
aldehydes, lie now asserts that this only referred to the 
conditions of the experiments, in which practically no acid 
was formed by oxidation, whereas in the ease of alcohols of 
tho aromatic series, the oxidation readily proceeded as far 
as the formation of acids (c.f/., benzoic acid). 

lodoben/.cne on oxidation with ozone turns brown after 
a long time, and on evaporation of tho unaltered iodo- 
henzene, leaves a solid brawn deposit, which on treatment 
with chloroform anil a little dilute hydrochloric acid, yields 
ncictilar ciystuls of ioilosohenzene.—1). A. M. 

Magnesium Subo.ridc. (J. Haborovsky. Her., 1903, 36, 

| 1*2 |, 2719-2720. 

I'jiiifSTOMANos (this Journal, 1903, 929) obtained, by 
suddenly cooling a magnesium flame, a grey deposit of 
con position corresponding t.> Mg s ( ) fl or Mg ; .tK, which he 
took to be a mixture of magnesia and metallic magnesium. 

! Kxperimeuts on tin* electrolytic solution of a magnesium 
anode show that it dissolves with an apparent valency of 
3 3, and the anodic deposit lias a composition similar to 
Chrislomutms’ deposit. From the constancy of the apparent 
valency under varying conditions, and from the apparent 
homogeneity of tin.* deposit under microscopic examination, 
the author concludes that it is really a suboxide and not a 
mixture, though it may perhaps readily decompose into 
magnesia and magnesium. -.1. T. I). 

ffi/ilrocarbons ; JSctv Synthesis of -, by means of 

O/ (jano-Mayncsium Compounds. J. Houbcti. Her., 1903, 
36, 1.12), 3083—3086. 

YV iien an ethereal solution of an alkyl magnesium haloid 
compound is added to an ethereal solution of methyl 
sulphate, reaction takes place with the production of hydro¬ 
carbons in which the methyl group replaces the halogen 
atom. 

Ethyl benzene. —For instance, 4*8 grms. of magnesium 
were treated with 25 grms of benzyl chloride dissolved in 
300 c.e. of ether ; the mixture was added drop by drop to an 
ethereal solution of 25 grms. of methyl sulphate, cooled by 
ice. The product was decomposed by ice and sulphuric acid, 
extracted by ether, and fractionated ; yield, 21 per cent, of 
ethyl benzene. 

Toluene was prepared in a similar way from brorno- 
benzene and p-.ryle.nc from p-bromotolueno. 

Another synthesis of hydrocarbons is obtained by the 
action of alkyl-magnesium haloids upon alkyl haloid* 
according to the equation— 

KMgHr + R'Kr - Mg Hr. + UK'. 

In this ca«c the ether must be evaporated and t’ e mix¬ 
ture must be heated to a temperature above . 00 " C.; 
the reaction being rather violent, it may he conveniently 
effected by boiling the reagents in presence of an excess of 
toluene for about an hour. Kihyl benzene is thus obtained 
bv the action of methyl-magnesium iodide upon benzyl 
chloride. Methyl*magnesium iodide will not react in this 
manner with bromobenzono, but if the uittcr he converted 
into phenyl magnesium bromide, it will react with various 
alkyl bromides.—*T. F. H. 

Boofesf. 

Kolokistisoiik i n i» Toxtii.chkmjschk Untkusuch- 
unokn. Von Dr. Pai r. Hkkkmann. Jnlius Springer's 
Verlag, Berlin. 1903. Price M. 10. 

Smaix Hvo volume containing 383 pages of subject-matter, 
with nine illustrations, the alphabetical index, and there¬ 
after a table of atomic weights, and three tables repre¬ 
senting Fornninek's dyestuff groups. The matter is 
subdivided as follows ;— 
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I. Investigation of Coal-Tar Dybstcffs; Qualita¬ 
tive Dyeing and Dye-Testing. Quantitative Dye-Testing. 
Colorimetry. Spectroscopy, &c. Chemical and Physical 
Methods of investigating Coal Tar Dyestuffs. II. Inves¬ 
tigation os' Natural Dyestuffs: Logwood and Log¬ 
wood Extracts. Indigo, Urseille, Cochineal, and other 
Vegetable Dyestuffs. III. Testing Dyed and Pkefahkij 
Fibres : Testing Mordants on the Fibre. Detecting and 
Determining Arsenic in Fabrics. Determining Weighting 
Materials, also Dressing and Sizing Materials on the Fibre. 
Determining the Fastness, &c , of Dyestuffs on the Fibre. 
Resistance to Light, Air, and Weather, with Tables. Testing 
Dyestuffs on the Fibre. Grouping the Dyestuffs itud their 
Reactions, Ac. Spectroscopic Examination of Dyed Goods. 
IV. Reaction of Dikstuffs on the Fibre. 

Die Wirkungsweise her Ukktifizikr- t no Df.stiu.ieu- 
Aitahate. mit Hilfe cinfacher mn'hunatischer Be- 
trachtuugeu. Dargestellt von E. Haiishiiand. Zweito 
Autlage. Julius Springer, licrlin. 11103. Price M. 0. 

8vo volume containing 114 pages of subject-matter, with 
18 illustrations and 19 tables. The matter is subdivided 
as follows:—A. Rectifying Aitahatus and its Func¬ 
tions, Aiti ications, Ac. Best Manner of Working. 
Typical Rectifying Columns, Ac. 11. Continuous Stills 
and Distilling Apparatus Operation and Functions. 
Typical .Stills and Columns, Ac. The Spirit Column 
alongside of the Mash Column. The Spirit Column above 
the Mash Column. Examples of the use of formula’ for 
Determining the Weights and Percentages of Alcohol and 
Water under Various Conditions, and also the Heat con¬ 
sumed in Continuous Stills, Ac., Ac. 


Ciafcr Ittport. 

I.—GENERAL. 

German Trade for the First Half of 1903. 
foreign Office Annual Series, No. 3085. 

The foreign trade of the German Empire was much 
larger than last year, both for imports and exports. 

The imports of merchandise reached 21,790,000 tons, 
valued at 153,100,000/., against 19,(ICO,000 tons, of the value 
of 141,960,000/.,iu 1902, and 20,770,000 tons, amounting to 
137,600,000/., in 1901 (January to June). 

Exports compare as follows : — 


- —-•—... . 

— 



1 Quantity 

Value 

--- 

: in l.ooo.noo 

m 


Twin. 

] ,11110.000/. 

Jnnuar> ? •*> June - 



IPOS. 

18*3 

120*1 

m)i . 

15*8 

m*i 

11101. 

1.1*0 

1015*8 

Increase in 1903 over 1902. 

2*5 

9*4 

„ 11102 l SHU. 

.ra 

13*7 


I\ Compared with the corresponding figures of last)ear, 
the most uotieeable increases took place in the following 
articles : — 


Articles. 

Quantity in 
11,01)0 Tons. 

Value in 
1,000/. 


1.479 

1,120 

Earths ami on#. 1 

609 

1,051 

Iron and iron wares. 

327 

2,351 

Chemicals and^yestulTs. 1 

Cotton and cotton goods. i 

57 

585 

7*3 

1.420 

Pui>er. | 

9-8 

600 

Copper and copper wans. 

9*2 

311 

Silk and silk wares.... j 

0*2 

440 

Wool anil woollen wares.. i 

1*8 

, 

m 


The export of sugar has, for special reasons, diminished 
considerably : — 

Exports of Sugar. 


1 Quantity in 1.000 Tons. 


— 

. Jan. to 

j Jan. to 


June 1903. 

i June 1902. 

Raw sugar. 

148*2 

1 274*6 

i.oaf. j 

288*2 

295*2 

Other kinds... 1 

7*9 

14*3 


Last year the principal sugar importing countries, the 
United Kingdom and the United States of America, 
imported large quantities of German sugar in order to 
profit by the prevailing low prices, which were expected to 
advance in consequence of the Brussels Sugar Convention. 

Coke. —Nearly three-fifths of the coke imports came from 
Belgium, viz., 124,330 tons. Imports from the United 
Kingdom have decreased from 16,700 tons in January to 
June 1901, to 9,916 tons in 1902, and 5,510 tons in 1903. 

Belgium and France have taken much larger quantities 
of German coke than heretofore, whilst Mexico has likewise 
become a good customer for that article, the shipments to 
that country in the first six months of the present year 
amounting to no less than 77,600 tons, as compared to 
only 30,500 and 28,700 tons in the corresponding periods of 
1902 and 1901. 

Pctash. —Notwithstanding that the “ Kalisyndicate” ter¬ 
minates only on June 30, 1905, negotiations for its renewal 
are already in progress. As in the ease of the Coal 
Syndicate, it would seem to have become imperative to 
re-organise the syndicate in a manner calculated not only 
to bring the members more completely under the control 
of the board, but also to enable it effectively to meet 
competition from without. It is intended, therefore, to 
substitute for the existing somewhat loose combination 
a limited liability company, and to create a reserve fund 
for the purpose of acquiring raining property aud shares. 

Calculated on a basis of pure potash, the syndicate sates 
increased by no less tltau 37,600 tons in the first five 
months of the year. 

Portland Cement. — For years the condition of the 
German Portland cement industry has been most unsatis¬ 
factory. The inland consumption is estimated at 14,500,000 
casks per annum, whereas the works cau produce close on 
29,000,00*0 casks. Repeated attempts to form a German 
Cement Syndicate, aud to regulate the prices aud the 
production, lave proved unsuccessful. 

The old-established works are alone remunerative. The 
South African war and the state of the Transvaal gold 
mining industry has also severely affected the trade. 
German cement is excluded from the principal European 
markets by reason of prohibitive duties, and, while it is 
exempt from duty in Germany, the import duties, including 
clearing expenses, per 10 tons amount to 8/. 10s. in 
Russia ; 5/. 5s. in Austria-Hungary ; 6/. 10?. in Roumaniat 
5/. in Italy ; 3/. in Switzerland and Sweden ; and 1/. 5s. iu 
Norway. Thus only Great Britain and the transatlantic 
markets are open. In 1902 Germany imported 51,947 
tons and exported 641,520 tons. For the first six months 
of the last three years the imports and exports compare as 
follows : — 


— 

Imports. 

Exports. 

January to June— 

Tons. 

Tons. 

I9U ! 

25,950 

374,381 

1902 

26.588 

244,803 

1901 

39,719 

209,153 


Sugar .—From September 1 next, duty on sugar imported 
into Germany from countries included in the Brussels Con¬ 
vention and on sugar exported from and re-imported into 
Germany will be levied at the rate of 18 marks 80 pf. 
(18s. 7 Id.) per 100 kilos, of refined sugar and its equiva¬ 
lents, and at the rate of 18 marks 40 pf. (18s. 4 d.) per 
100 kilos, of raw sugar. 
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The prospect* of the beetroot harvest are good, the 
weather having so far been favourable to the growth and 
quality of the beets. 

Chemical Industries of Germany. 

Bd. of Trade J., Oct. 15, 1903. 

H.M. Consul-General at Hamburg sends a memorandum 
on the condition of chemical industries in Germany, in 
which, speaking of the remarkable development of these 
industries during the latter part of the last century, he 
writes :— 

“ There can be no doubt that, to a certain degree, this 
result has been due to the economic policy followed in 
Germany during the last decade; and that a judiciously 
arranged Customs tariff—which, whilst admitting most 
chemical primary materials duty free, has protected the 
weaker branches of industry by more or less high import 
duties on competing foreign chemical products—has con¬ 
tributed towards the development of German chemical 
industries. At the same time, however, it must be borne 
in mind that there are other causes to which the same 
should likewise be ascribed, Efficiency in the knowledge 
of chemistry attained after a long and thorough training in 
one of the many excellent State-aided educational estab¬ 
lishments of this country, unulmted study and research 
after entering practical life, with constant attention to the 
progress of chemical and physical science all over the 
world, on the part of the technical staff of Germau chemical 
factories, combined with a thorough business knowledge 
on the part of the commercial managers—these certainly 
have had an important share in placing German chemical 
industry in its present predominant position.” 

Milan (Italy) : I m forts i>c ring 1902. 

Foreign Office Annual Series, No. 3090. 

This analysis, though based on incomplete data, conveys 
some idea of what goods have been imported. 

Beer come- mostly from Austria-Hungary and Germany. 

Spirit, mainly entered as •* pure,” comes from Germany. 

Oils comprise fixed oils from Germany, olive oil from 
France, linseed oil from Austria-Hungary, France, anil 
Germany, and other kinds from the United Kingdom. 

Mineral oils, including petroleum, from Austria-Hungary 
and to a lesser extent from Germany. 

Essential oils in small quantities from the United King¬ 
dom, France, and Germany. 

Chemical products are largely imported, the greater part 
being from Germany, bat as regurds medicines, the United 
Kingdom, France, and other countries enjoy a fair share of 
this trade. 

Soap of the ordinary and scented qualities comes more 
from Germany than from other countries, and it is the same 
in the case of perfumery. 

Colours, dyes, and varnishes include colours of various 
descriptions, mainly from Germany. Indigo from India. 
Varnishes of French make and also of British and German. 
Black lead pencils, ink, and shoe blacking, form part of this 
category, and to a not inconsiderable extent, but here again 
Germany takes the lead. 

Legal Position of the Inventor. 

Chem.-Zeit., Sept. 12; and Chcm. Trade J., Oct. 10. 

In America, the law slates that a patent is only to be 
granted to the first discoverer of a new process or appliance, 
and the applicant must declare that to the best of his 
belief he is the first discoverer. In Germany, as in 
England, the patent is grauted to the first applicant, and 
it will only be transferred to an earlier inventor if he can 
show that the invention has been purloined from him. 
This standpoint has been taken up by the German patent 
law in order to cause every inventor to hasten to announce 
his invention, and not to attempt to work it first aa a trade 
secret. Accordingly, the German law does not oblige an 
applicant to name the real discoverer. In many cases this 
would he very difficult, because, as ia well known, several 
men may invent the same thing independently of one 
another. It is not at all probable that the German patent 
law will be altered in this respect. 
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Technical Education in tiik German Customs, 
Times, Oct. 8. 

When a tariff is so highly specialised as the new German 
tariff, with the object of protecting every branch of home 
industry in the most effective manner, it is evident that 
the technical kuowledge of the officials who lmve to give 
effect to Customs regulations must he most profound and 
minute. The German Government now intends to have 
its Customs officials instructed, not only, as at present, in 
the superficial knowledge of the products of commerce and 
industry, but also in chemistry, physics, and mechanical 
technology. It is also regarded as desirable that these 
officials should he acquainted with the elements of finance, 
of commercial policy, and of commercial geography. At 
the most important Customs offices in every province a 
laboratory, together with a library of technical books, 
will he established, where the minor officials will receive 
technical instruction from Customs officers of higher rank. 
These higher officials will themselves be trained in a great 
laboratory and auditorium which it is proposed to build 
at the chiL-f Customs office for foreign goods in Berlin. 
The teachers in this establishment will in part bo professors 
of the technical colleges and kindred institutions in the 
German capital. 

III.—T Alt PRODUCTS, PETROLEUM, Etc. 

Aswi vt/riM Production of U.S.A. 

Bd. of Trade J., Oct. 15. 

The production of asphaltum in the United States during 
the past 11 years is given in a bulletin recently issued 
by the United States Geological Survey. The quantity 
and value of the asphaltum and bituminous rock produced 
from 1882 to 1902 was as follows :— 


Year. 

Quantity. 

Value. 


Tuns of 2,000 11). 

DoIk. 

1882 

3,000 

10,500 

1887 

4,000 i 

10,000 

181*2 

87,080 

445,375 

18! >7 

75.1*45 

601,032 

1900 

51.389 

415,958 

IDOL 

03.131 

555,335 

11*02 

99,061* 

077,59 k 


In the year 1902 a very large proportion of bituminous 
sandstone was produced, having a relatively leas value 
per ton. 

Faraffin Countervailing Doty; U.S. Customs 
Decision. 

Sept. 11, 1903. 

Paraffin iinporttd from the Island of Java is subject to a 
duty of (1 per cent ad cal. under the proviso to paragraph 
C26 of the Tariff Act. This proviso imposes a duty on 
petroleum products imported from a foreign country equal 
to the duty exacted by them on similar products from the 
United States. No specific duty is levied by the Dutch 
East Indies on paraffin, but a duty of I! per cent, ad val. is 
collected on all articles not mentioned by name. The cluim 
of the importers that it was free of duty us “ paraffin,” under 
paragraph (133, was overruled, and the duty of 6 per cent, 
imposed.—It. W. M. 

VII.—ACIDS, ALKALIS, Etc. 

New Take on Nitrate of Soda Bags. 

IF. Montgomery and Co., Sept. 9. 8, 1903. 

The Chilian Government has issued a decree which pro¬ 
vides that, from the 1st April 1903, all nitrate of soda 
exported from Chili shall he in bags containing about 
2 cwts. each. This change involves the use of a smaller 
bag than was hitherto employed, and upon the smaller bag, 
with a greater number of them to the ton, a smaller tare 
also is involved. This has been fixed in nearly all markets 
at not exceeding 2 lb. per bag. 
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X.—METALLVRG Y. 

Mineral Production of Canada. 

U.S. Cons. Reps., No. 1760, Sept. 28, 1903. 

The total production of pig iron in Canada in 1902 from 
Canadian nud foreign ores amounted to 337,993 short toils, 
valued at 4,243,545 dots., of which it is estimated 71,665 
tons, valued at 1,013,011 dols., should he attributed to 
Cunadian ore, and 286,238 tons, valued at :t,200,534 dols., 
to the ore imported. 

The total values reported for 1836, 1897, 1901, and 1902 
have been as follows:— 

Dol>. 

mi. io.isi.25r, 

181*7. 

..Si,712.788 

11(112. (11.970.7-12 

The rapid growth since 1897 has been largely due to the 
discovery and development of the gold placers of the 
Yukou. 

The grand total of the value of the production of all the 
mineral industries of Canada shows a. falling off'of 9*6 per 
cent. This is due not merely to the decrease in the 
Yukon output of gold, amounting to 3,500,(11(0 dols., hut 
also to the very considerable falling off in values of all the 
remaining ipetallic minerals other than nickel. Put for the 
largo growth of the coal and coke industry, helped by 
inereases in many of the other nnn-metaliio products, the 
decrease in the grand total on account of the metallic class 
would have amounted to nearly 10 per cent. 

In regard to their relative importance the metal indus¬ 
tries as a group still occupy the first place, although not 
leading to the extent they did in former years. They con¬ 
tributed about 55 per cent, of the whole, the uoii-metallir 
following wdth nearly 33 per cent., and the structural 
class with nearly 12 percent. Grouping the metalliferous 
class with coal uud coke, about 81 per cent, ol the value is 
accounted for. 


Product. 


Met attic. 

Gold : 

Yukon. 

All otber. 

Total. 

Copper . 1,1). 

I ron ore (exports). Tons 

1*1K iron from Canadian ore. 

Lead. Lb. 

Nickel. 

Silver. <>/.. 

Zinc. Lb. 

Total metallic. 

Non-nictaVic. 

Coal. Tons. 

Coke. 

Gypsum.. 

Limestone tor flux. 

Petroleum. Barrels 

Salt. Tons. 

Total. 

All other non-metallie. 

Total non-metallie. 

Structural Materials ami day Products. 

Cement, natural rock . Barrels 

Cement, Portland. 

Total. 

All other structural materials, Ac. 

Total. 

estimated value (^wnmeral products not 

returned. 

Metallic. 

Non-metallio . 

Total for 1982. 


Quantity. 

Value. 


Hols. 

14,500,000 


0,241,245 


20.741,245 

39,168,202 

•4,553,095 

128,SMI l 

1,0(55,019 

71,055 

1.013,011 

23.rtoo.ooo 

935,870 

10093. U0 

5,025,903 

4,373.000 

2,280.957 

166.700 

8,008 

, 35,(>.">3,708 

7,039,255 

15,538,011 

500,400 

1,538,930 

332,045 

330,317 

293,10S 

218.809 

521.4S5 

934.740 

03,05(5 

288,581 


18,875,988 

• • 

2,309,100 


21,245,094 

124,400 

91.870 

59 4,594 

1,028,018 

1 1,120,488 

! 0.(551,382 


7,771,870 

•• 

300,000 

35,053,708 

21.245,094 

• • 

(t>,970,732 


It will be noticed that although the output of pig iron 
from Canadian ore has fallen off, the whole iron-smelting 
industry shows marked growth notwithstanding. Taking 
the values of the coal and coke produced during 1902, 
together with those in the allied iron-smelting industry, an 
increase of nearly 4,500,000 dols. is exhibited, showing a 
growth in these, the most commercially important industries 
of the country, more than offsetting the diminution of the 
3,500,000 in the necessarily fluctuating product of the 
placer-gold washings of the Yukon Territory. 

The per capita value of the total mineral products for 
1902 was 11'97 dols., as compared with 2*23 dols. in 1886, 
the first year for which figures are available. 


Nickel Production in U.S.A. in 1902. 

Iron Ape, Sept. 3, 1903. 

The only nickel ores produced on a commercial scale in 
the United States during the year were as by-products from 
ores obtained from Mine La Motto, Missouri. The 20 tons 
of matte containing nickel and cobalt which were refined at 
the works of the Mine La Motto Lead and Smelting Com¬ 
pany, yielded 5,748 lb. of metallic nickel and 3,730 lb. of 
cobalt oxide. This is a decrease of 952 lb. in the produc¬ 
tion of nickel and of 9,630 lb. of cobalt oxide, compared 
with 1901. The quantity and value of nickel obtained 
from domestic ores during the past five years is given as 
follows 1—1898, 11,195 lb., value 3,956 dols.; 189!), 
22,541 lb., value 8,566 dols; 19O0, 9,715 lb., value 3,886 
dols.; 1901, 6,700 lb., value 3,551 dols.; 1902, 5,748 lb., 
value 2,701 dols. 

As most of the nickel used in the United States is 
obtained from ('anada, the following table is given to show 
the amount of nickel ore mined and smelted in Canada and 
the amount of matte obtained from it for the years 1896 to 
1902, inclusive :— 


If car. 

Ore 

Ore 

| Matte 

Nickel 

produced. 

smelted. 

! obtained. 

in Matte. 


Tons. 

Tons. 

j Tons. 

Lb. 

1890 

109,097 

73,505 

9,733 

3,897,000 

1897 

93,155 

90,093 

14,034 

3,998.000 

1898 

123,920 

121.924 

21.101 

5,507.000 

1899 

203,118 

171,*30 

19,215 

5.744.000 

190!) 

210,695 

211.900 

23,448 

7,080.000 

1901 

320,945 

270,380 

•45,134 

8,882,000 

1902 

209,538 

233,338 

24,(591 

10,093,410 


Gold Production of Western Australia. 

II. C. Hoover. Inst, of Min. and Met., Oct. 15, 1903. 

The gold mining industry of Western Australia is based 
upon a wide distribution and groat profusion of gold 
deposits. Heef gold has been found in over 7,000 different 
places, and there are over 1,300 different properties which 
have in 1902 produced ore for treatment, with a production 
of i,819,309 oz. of fine gold. 

The breadth of the industry should, with more liberal 
treatment of prospectors, expand, not only upon the known 
deposits, but upon the vast unprospected portion of the 
goldfield. Considering that only 10 per cent, of the known 
area is at all prospected, it is not improbable that other 
mining oentres of great importance may be found. 

The demonstrated possibility of working 7 dwt. ores, 
together with the improving personnel, both as to local 
ownership and quality of management, will tiring about 
further expansion, especially in districts outside of Kul- 
goorlie, by bringing into play lowor grade deposits, and thus 
more sound position of individual mines. 

The sixteen great mines of the Colony will in themselves, 
on even present showing, bring about a great expansion 
in the colonial prixluct, and should, with permanence in 
deptb, towards which every evidence points, in themselves 
maintain a great output for many years to come. 
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XII. — FATS, FATTY OILS, Etc. 

Soap in China. 

Foreign Office Annual Series, No. 301)2. 

H.M. Consul at Wuchow reports that shaving soap is 
being adopted, and the remarks he makes concerning 
the assistance which an attractive package affords to the 
sale of anything offered to the Chinese, are worthy of 
attention. It is significant that the large importations 
of soap have led to the establishment of soap factories 
in China itself, and as the proprietors put foreign murks on 
their products, they impose on the country buyer. 


XIII. C.—INDIA-RUBBER, Etc. 

Kuhueb I’liomjcTioN or Sknkgm.. 

Foreign Office Annual Series, No. 3089. 

Senegal is adapted to the cultivation of rubber, for which 
there is a remunerative demand, a reddish quality called 
“ Akou ” fetching as much hs 2.«. 4</. per Hi. locally. 
A medium quality called “Mandiago”is sold for about 
Is. lid. per lb., while au inferior quality can he obtained for 
9 d. per lb. 

Among the rubber plants cultivated, the Landolphia 
Fomcntosa and Vogelii give good results. 

Attention has been given to the cultivation of rubber by 
the Government, which has become an industry of some 
importance. In view of the declining output, the necessity 
of further State aid is being urged by the local merchants. 

The principal European markets are Liverpool and 
Hamburg. 

A duty of 5 per cent, ad vaInn in is imposed on rubber 
exported from Senegal, except at l asamanee, where 7 per 
cent, ad valorem is charged on all exports. 


Outta-J’kuuih in Gkrman New Guinha. 

Bd. of Trade J., Oct. 1, 190.'). 

According to the 1902-0.') report of the “Colonial 
Scientific Committee,” the gutta-percha recently discovered 
in German New Guinea by the Schlechter Expedition in 
the low country has proved to bo of good quality, it can 
be employed as an admixture in 1 ho manufacture of cables, 
and, if carefully collected, might even be used pure. The 
quality of the gutta-percha in the high lands, in the Einisterre 
and Bismarck mountains, is even better. This New Guinea 
gutta-percha is now being tested in various German cable 
works. Tho secretary of the German Imperial l’ost Office 
has granted a considerable sum for the purpose of experi¬ 
mental manufacture with tho product. 

The committee proposes to create, for a period of three 
years, some kind of au establishment which will undertake 
rhe training of tho native population of New Guinea to 
extract the gutta-percha under the supervision of Herr 
Schlechter. 

Rubber Wastk : U.S. Customs IIkcisiow 
Sept. 11, 1903. 

Scrap rubber is free of duty under paragraph 579, and 
not subject to a duty of 10 per cent, ad valorem as 
'• waste, not specially provided for,” under paragraph 403, 
N.T.—K. W. M. 

XIV.—TANNING; LEATHER; GLUE, Etc. 

Ego Albumin : U.S. Customs Decision. 

Sept. 10, 1903. 

An article, consisting of the whites of eggs to which a 
preservative had been added, is dutiable at 3 cents per lb. 
as “ egg albumin ” under paragraph 245 of the Tariff Act. 
Ordinary egg albumin has had the water removed, bat the 
fact that the water was still present in the above article 
was held to constitute no material difference. — R. W. M. 
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A' VI. — SUGAR, STARCH, Etc. 

• Sugar Lkoislvtion in Holland. 

Bd. of Trade J., Oct. S, 1903. 

The new sugar law came into operation iu tho Nether¬ 
lands on Sept. 1. 

According to article 8, the provisions respecting bounties 
are repealed, except in so far as concerns the. bounties to 
which claim shall have arisen before the present law shall 
i have come into operation. 

A royal decree establishes the countervailing duties to be 
levied on bounty-fed sugar imported into Holland from 
Denmark, Japan, Hotimanin, Russia, and the Argentine 
Republic. These duties ure as follows, in florins per 100 
kilos.:—Denmark: Raw, 0'84; refined, 1 • 08. Japan: 
Candy, l-L'.'i. Roumuniu: Raw, 8Ti2; refined, 10 ' 80 . 
Russia: Not less than 99 per vent., 3!l0j not less than 
j 88 per cent., 3-43; less than 88 percent., 2-90. Argentine 
Republic : All sugar except that which is exported from 
that country without payment of excise duty, 24*00. 


Nun»u Ltte.isi.vnoN in Franck. 


Bd. oj Trade ,/., Oct. 8, 1903. 

The following is a statement of the duties now leviable 
in France on sugar and sugared products imported from 
foreign countries, together with a summary of the principal 
regulations affecting their importation. French colonial 
sugar is subject to special regulations :— 


Import Duties on French" Minimum” Tariff. 

Tariff No. Frs. Cts. 

HI. Sugar, foreign - 

In powder, estimated to yield on 
refining 

fl’er )0U kilos.-) 
j net (of l'C. ten 0 U 

as per cent, or l«. .., 

'• v, ' r . l>cr 100 kilos, j 

iHit (actual [• 5 50 
l weight) ...) 

(I'it 100 kilos.') 

'Mori.* than ns pci* cunt. < net (actual >31 no 

C weight) ...) 

UeliiH'fl — 

Candy. „ 33 17 

Other. 31 00 

92. Molasses: — 

( 0 20 
per do 

For distillation, includinir evosmo*7 Per loo kilos. ! 

..».> >-■'.I tS 

j ino rich- 
L ness. 

Oilier than for distillation, having 
tin absolute saccharine richness 
of— 

50 per cent, or less. „ 10 50 

Over 50 per cent. 40 00 

93. Syrups, bonbons, candied fruits .. „ 31 00 

0t. Sweet biscuits. t29 50 

95. Preserves (cnnfUurvs) 

With sugar or honey. .. 15 .50 

Wit hunt sugar or honey. Per 100 kilos, gross 8 (JO 

US. Chocolate :— 

Containing more than 55 per cent, t Per 100 kilos. > w q 

of cocoa.' net. ) + 

Containing 55 per cent, or less of 
cocoa... t> 101 12 


The “ manufacturing tax” of 1 fr. per 100kilos., formerly 
levied under the sugar law of 1897, is suppressed ; and 
the “ refining lax,” levied under the same law, is reduced 
I from 4 to 2 lrs. 


! t Namely, half the duty on refined sugar and on flour, with 
j additional 0 frs. 

j J Must be accompanied by certificates of origin. 
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The “ refining tux ” is leviable at the following rates :— 

Frs. Cts. 

Refined s incur, and other «u(mr) p uinkil,,. » 00 

treated as refined..j Fer 100 Kilos. 1! no 

guitar candy. „ 2 14 

Molasses, other than for distillation— 

50 jier cent, or less..... ,. ,. 1 2." 

More than 50 per cent. „ „ 2 00 

Syrups, bonbons, and candied fruits .. „ 2 00 

Freserves (confitures) and sweet 
biscuits. .. ., I 00 

r o so 

l oo 

or 

Sweetened condensed milk. ,. .. 2 oo 

I accord illy 
to proimr- 
tion of 
Lsugar. 

Chocolate containing 55 per cent, or 
loss of sugar. ., .. 1 13 

Exhausted molusses, containing not more than 50 per 
cent, of actual sacchurine richness, may be admitted free 
of duty for agricultural purposes under conditions to be 
fixed by decree. 

The system of “ ditaxes tie distance ” established under 
the law of 1897 is continued, hut the amounts of the rebate 
(detaxe ) are to be calculated on the basis of the actual 
cost of transport; always provided, however, that the t 
rates laid down in nrticles 2 and 3 of that law are not 
exceeded. " 

The special reductions of duty for sugar employed in 
sweetening wines, cider, and perry aro abrogated. 

(’er t’Jicates of Origin for Sugar. 

The following regulations relating to certificates of origin 
for sugar imported into France have recently been issued 
for the guidance of French Customs authorities and 
others:— 

Under the new regulations, foreign sugar imported into 
any of the countries which are parties to the Brussels Sugar 
Convention muBt be accompanied by a certificate of origin 
setting forth— 

1. The description and quantity of the sugar. 

2. The description, number, and marks of the packages. 

3. The countries of origin or of production. 

4. The country of destination. 

5. The mode of transport (railway, ship, or boat). 

6. The time for which the certificate is available 
[maximum period—one year, not including the time during 
which the sugar may have remained in warehouse]. 

For sugar arriving from countries which are not parties 
to the Convention, the certificate must, in addition, slate 
that they proceed from a factory not manufacturing sugar 
produced in a bounty-giving country to which the counter¬ 
vailing duty or prohibition laid down in article 4 of the 
Convention applies. 

These certificates must be issued by the Excise or 
Customs authority of the producing or manufacturing 
country; and, in the ense of sugar from countries which 
are not parties to the Convention, a consular visa may also 
be demanded. The certificates lose their validity if, in 
course of transport, the merchandise is transhipped in a 
bounty-giving country. Exception may be made in the 
case of forcemajeure,OT in the case of sugar from a country 
which is a party to the Convention, when such sugar has 
passed In transit through a bounty-giving country under 
conditions which guarantee its identity. In such cases the 
Administration must be apprised of the fact. 

Sugar not wcompanied by a certificate of origin is subject 
to the highest countervailing duty fixed by the Permanent 
Sugar Commission, viz., 50 frs. per 100 kilos. Exception 
may be made in the case of unintentional irregularities, on 
security being given for the eventual production of a 


proper certificate, or, in default, the payment of the 
maximum duty. 

Proof of origin is not required in the case of importa¬ 
tions which have no commercial character, such as parcels 
accompanying passengers or arriving by parcel post, or 
for domestic use; always provided that the Customs 
Department huve no reason to suspect the origin of the 
products. 

Stabch at Malaga (Sfain). 

Dd. of Trade J., Oct. 8, 1903. 

The Handels Museum (Vienna) states that starch is one 
of the articles which is imported into Malaga in considerable 
quantities, the value of such imports (luring 1902 being 
210,609 pesetas from Germany, 205,430 pesetas from 
Belgium, and 21,849 pesetas from France. Cheap rice 
starch is stated to have the best chance in this district. 


XVII.—BREWING, WINES, SPIRITS, Etc. 

SexHiT Doty. 

Report of Commissioners of Inland Revenue for Year 
ended March 51, 1903. 

Under this head the not receipt of duty was 19,033,296/., 
an increase of 542,517/. over 1901-2. Comparing the 
number of proof gallons distilled in 1902-3 and 1892-3, 
there was an increase of 5,330,000 gallons, or 12 per cent., 
and the number of distilleries has advanced in that period 
from 168 to 190. The number of proof gallons of spirits 
remaining in bonded warehouses on March 31st, 1893, was 
i 99,756,000, and on March 31st, 1903, 166,527,000, an 
i increase of 66 per cent. The number of proof gallons of 
! spirits on which duty was paid was 31,393,000 in 1892-3 
; and 35,897,000 in 1902-3, an increase of 14 per cent. 

The number of proof gallons retained for consumption as 
; beverage in the United Kingdom was 30,661,000 in 1892-3, 
and 34,765,000 in 1902-3, an increase of 13 per cent. If 
to these figures the numbers of gallons of colonial au3 
foreign spirits imported be added, the consumption per head 
of the population in 1892-3 was 100 proof gallon, and 
in 1902-3 it was 1'03 proof gallons. The number of 
proof gallons of home - made spirits exported in 1S92-3 
was 3,873,000, and in 1902-3 6,139,000, an increase of 
(16 per cent. The total number of proof gallons of home¬ 
made and colonial and foreign spirits methylated in 1892-3 
was 3,535,000 gallons, and in 1902-3 it was 5,452,000, an 
increase of 54 per cent. The Finance Act, 1902, gave power 
to the Board of Inland Revenue to authorise the use of duty¬ 
free spirit in arts and manufactures. It was thought that 
our manufacturers would thus enjoy a similar facility to that 
possessed by certain of their foreign competitors, but it 
was soon found that the regulations issued, and which are 
embodied iu the C ommissioners’ report, did not confer the 
desired privilege. The Board state that they will entertain 
favourably applications to use duty-free spirit from “ recog¬ 
nized bodies formed for the advancement of science, or of 
scientific education, and requiring to use pure spirit in pro¬ 
cesses of research and of illustration,” and from “ persons 
engaged in an industrial enterprise of such magnitude and 
importance as to give to it a character of public interest in 
its bearing upon national trade.” 

Alcohol ; Dbnatubation of -, is Rus9ia. 

Bd. of Trade J., Oct. 15, 1903. 

The Handels Museum (Vienna) reports that the Russian 
Ministry of Finance has authorised the proprietors of agri¬ 
cultural distilleries to denature their alcohol, and to utilise 
it for lighting, motive-power, &c, for a period of three 
years, without being called upon to pay the consumption 
tax. 

This provision, it is added, will create in Russia a con¬ 
siderable demand for alcohol lamps, and especially for 
alcohol motors, both fixed and movable. 
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X VIII. A —FOODS. 

Adulterated Butter ; Prohibition of tub 
Importation into Canada op-. 

Bd. of Trade J„ Oct. 8, 1908. 

The Canada Gazette for 22nd August Inst, contains tho 
text of the " Butter Act, 1903,” which was assented to on 
13th August 1903. 

The following arc the chief provisions thereby enacted: — 

No person shall manufacture, or import into Canada, or 
offer, sell, or have in his possession for sale— 

1. Any butter containing over 16 per cent, of water. 

9. Any oleomargarine, butterine, or other substitute for 
butter, manufactured wholly or in part from any fat other 
than that of milk or cream.* 

3. Any renovated butter, process butter, or butter which 
has been treated in the manner as described below, that is 
t0 S ay—no person shall mix with butter any acid, alkali, 
chemical, or any substance whatever, which is introduced 
or used for the purpose or with the effect of causing tlio 
butter to absorb water or any part of milk or cream. 


XX.—FINE CHEMICALS. Etc. 

Morphia in China. 

Foreign Office Annual Series, No. 3092. 

The new import tariff, agreed upon between China and 
the Treaty Powers in terms of the Final Protocol of 1901, 
substitutes for a 5 per cent, ad valorem charge on morphia 
a specific duty of 3 llaikuan taels per ounce, equal to 181 
per ceut. ad valorem ; and in Article XI. of the new Treaty 
negotiated by Sir James Mackay, the British Government 
agree to a prohibition forbidding its general importation 
into China, oxoept, under certain conditions, for medical 
use. It ought, therefore, shortly to disappear from the list 
of imports, in which the quantity imported last year is put 
down at 195,133 ot., an increase of 56,566 cz. over 1901. 


XXII.—EXPLOSIVES, MATCHES, Etc. 
Fulminate of Mercury Manufacture in Alderney. 

Pall Mall Gazette and Dadg Mail, Oct. S, 1903. 

An order has been issued prohibiting the manufacture of 
explosives on the island of Alderney. The order is the 
result of an official inquiry into a number of mysterious 
cases of death among the cattle on the island. Traces of 
mercury were found in the viscera of the dead cattle, and 
in many meadows and gardens the herbage was impregnated 
with it. The presence of the mercury powder is attributed 
to an explosion at a factory where fulminate of mercury 
was being manufactured. The explosion occurred ou 
September 10 at the time of the recent gale, which scattered 
the powder broadcast. Further losses of cattle continue 
to be reported. 

In answer to statements made, Messrs. Helcke Brothers 
explain that they never manufactured iodine at their works 
there, but went to Alderney solely because they were 
permitted to use pure alcohol in the manufacture of fulmi¬ 
nate of mercury, under certain conditions granted by the 
Court of Alderney. No objection has been raised to the 
works for over thirty years, and no mishap has occurred 
until the night of the gale, when the factory was struck by 
lightning. 

• The importation of all oleomnrmirine, butterine, and other 
substitutes lor butter is already prohibited by Act 16 of 1897. 


A 


patent fcfet* 

N.B.—In these lists, [A.] means "Application for Patent," and 
LC.8.], “ Complete Specification Aooepted.'' 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the ease of Applica¬ 
tions for Patents, the dates of application, and (it) in the oaee of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as aooepted are open to 
inspection at the Patent Office immediately, and to opposition 
w ithin two months of the said dates. 


1.—PLANT. APPARATUS, AND MACHINERY. 

[A.] 21,765. Jouve. Manufacture of distilling, evapo¬ 
rating, or like apparatus. Oct. 9. 

„ 21,915. Itoylan. Superheating steam. Oct. 12. 

,, 22 , 066 . Schulz. Lubrication of steam in steam- 

engines of all kinds by means of alkaline lye.* 
Get. 13. 

„ 22,120. Bolton. Apparatus for superheating steam. 

Oct. 14. 

„ 22,102. I’etcrssou. Furnace or kiln for roasting 

ore, burning dolomite, &e.* Out. 14. 

[C.S.] 21,2Ml (1902). lliMbling and Bit/. Catalysis. 
Oct. I t. 

„ 24,334 (1902). Hollington. Apparatus for the 

compression of gases. Oct. 14. 

„ 1298 (1903). Stadc. Apparatus for evaporating 

liquids, (let. 14. 

„ 19,023 (1903). Blacke. Process for regulating the 

temperature of liquids, more particularly of water 
in central condensing plants, &c. Oct. 21. 


II. —FULL, GAS, AND LIGHT. 

[A.] 21,5(15. Love. Goal-gas retorts. Oct. 7. 

,, 21,611- l’ointon and Pointon. Gas producers. 

(let. 8. 

„ 21,760. Glay. Making a cheap power-gas. Oct. 9. 

,, 21,855. Hemingway and Booth. Appliances for 

washing or purifying gas. Oct. lo. 

„ 21,964. Derval. Inclined gas retorts. Oct. 12. 

„ 21,967. Dahmeti and Hagyi-Ristie. Process of 

manufacturing carbonaceous substances.* (let. 12. 

„ 21,990. Ttvcedale, Tweedale, and Smalley. Appa¬ 

ratus for cooling and purifying producer-gases. 
Oct. 13. 

„ 22,057. Doyle. Furnaces.* Oct. 13. 

„ 22,201. Wood nud Larkin. Producing and utilising 

gases for power and effect work. Oct. 15. 

„ 22,251. Gilbert-Stringer. Apparatus for generating 

combustible gas. Oct. 15. 

„ 22,272. Laureuins. Retort furnaces for charring 

or coking peat, &c.* Oct. 15. 

„ 22,290. Croissant. Manufacture of water-gas, 

Oct. 15. 

„ 22.310. Eaton. Artificial fuel. Oct. 16. 

„ 22,451. Kvered and Co. (Weiblin). Incandescent 

mantles. Oct. 17. 
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[C.S.] 24,152 (1902). Thwaite. Purification of iron- 
making blast-furnace gas or any similar com¬ 
bustible gas.' Oct. 21. 

„ 24,215 (1902). Goode and Mitchell. Compressed 

steam fuel. Oct. 21. 

,, 24,878 (1902). Beanes and Werner, Pfleiderer 

and Perkins, Ltd. Gas producers. Oct. 21. 

„ 25,560 (1902). Rob-on. Producer gas plant. 

Oct. 14. 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 21,968. Hooting and M.jiien. Apparatus and 

method for coking hydrous bituminous combus¬ 
tibles.* Oct. 12. 

,. 22,091. Thompson (ties, zur Verwerthung tier 

Iioleg’schen WasSeiloslicheu Minoraldle und 

Kohlenwasserstoffe). Production of v.ater- 

soluble or easily and permanently emulsiliable 
hydrocarbon derivatives."' Oct. 18. 

„ 22,092. Thompson (Ges. zur Verwerthung tier 

Bolcg’sohen WasscrlOslichcii Minerai&le und 

lyohicmvusserstoffe). Production of water- 

soluble or emulsifiable vaseline.* Oct. 13. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 21,800. Trnray (Meistor, Lucius und llriining). 
Manufacture of yellow, orange yellow to orange 
sulphurised dyestuffs. Oct. 9. 

„ 21,945. Imray (Meister, Lucius und Bruiting). 

Manufacture of clear yellow, orange-yellow to 
yellow-orange sulphurised dyestutfs. Oct. 12. 

,, 22,289. Hansford (( assellu and Co.). Manufacture 

of p-acetylamido-o-auiidophenol, and dyestuffs 
therefrom. Oet. 15. 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 21,595. Mather. Fabric printing machinery. Oet. 7. 

„ 21,667. Bergmaun. See under XII. 

„ 21,671. lleide (McClure). Colour printing pro¬ 

cess.* Oct. 8. 

„ 21,949. Gebauer. Apparatus for subjecting fabrics, 

warps, yarns, &e., to the action of fluids or 
chemical solutions. Oet. 12. 

„ 21,958. Ransford (Giesler). Production of coloured 

effects on tissues. Oct. 12. 

,. 21,986. Rosenberg. Process of printing and dyeing 

bleached or unhleached textile fabrics simul¬ 
taneously in four colours. Oct. 13. 

„ 22,127. Rycroft. Continuous dyeing and printing 

process. Oct. 14. 

[C.S.] 22,748 (1902). Rudomctoff. Multi-colour printing. 
Oct. 14. 

„ 26,725 (1902). Shackleton and Barraclongb. Dye¬ 

ing of yarns and threads. Oct. 14. 

„ 28,10^ (1902). Gebauer. Apparatus for treating 

fibres, yam, fabrics, &c., with heated liquid. 
Oct. 14. 


VII.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 21,382. Brookes (Chem. Werke Hansa). Manu¬ 
facture of soluble compounds coutuiuiug iron and 
arsenic. Oct. 5. 

,, 21,392. Schulze. Process for the manufacture of 

porous barium oxide.* Oct. 5. 

„ 22,024. McKim nnd McKim. Apparatus for wash¬ 

ing and grading barytes. Oct. 13. 

22,180. Williams and others. Manufacture of 
cyanides, and apparatus therefor. Oet. 14. 

[C.S.] 26,566 (1902). Davis. Manufacture of alkali 
prussiates. Oct. 21. 

„ 27.543 (1902). Ilulin. Apparatus for treating 

metals or matters in fusion with sodium ot 
alkaline compounds. Oet. 14. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 21,578. Reichel. Method for preserving wood. 
Oct. 7. 

,, 21,799. Justice (Akticselskabet Venezuela-Asfalt 

Kompagnie). Manufacture of artificial asphalt.* 
Oct. 9. 

„ 21.947. Ilocke. Manufacture of Portland cement. 

Oct. 12. 

„ 22,376. Hcarson (Schroder). Artificial marble.* 

Oct. 16. 

„ 22,441. Mellingcr. Chemical binding compound, 

and process of manufacture thereof.* Oet. 17. 

[G.S.] 25,075 (1902). Ingham, Langton, and Ingham. 
Kiln for burning pipes, bricks, &c. Oct. 14. 

„ 26,078 (1902). Baiuber. .Manufacture of Portland 

cement, and apparatus therefor. Oet. 21. 

„ 26,683 (1902). James (Passow). Manufacture of 

cement. Oet. 14. 

„ 27,345 (1902). Gautsch. Rendering wood unin¬ 

flammable. Oet. 21. 

„ 27,518 (1902). Anderson, and Southhook Fire Clay 

Co. Manufacture of glazed or enamelled bricks. 
Oct. 21. 

„ 9508 (1903). Lilienthal. Artificial marble. Oct. 14. 

„ 19,784 (1903). ICroll. Preservation of timber. 

Oct. 21. 


X.—METALLURGY. 

[A.] 21,665. Oxnam and Oxnam. Process of hardening 
copper and extracting metals from matrices.* 
Oet. 8. 

„ 21,854. Chandoir. Cadmium alloy. Oct. 10. 

„ 21,931. Sayer and S'piers. Extraction and recovery 

of gold. Oct. 12. 

„ 22,073. Green and Prescott. Manufacture of 

metallic alloy. Oct. 13. 

[C.S.] 15,280 (1902). Seammell. Separating metals from 
their ores. Oct. 21. 

„ 27,543 (1902). Hulin. See under VII. 

,, 3822 (1903). Reichwald (Krupp). Spring steel. 

Oct. 14. 




Oct. si, ues.] PATBNT 

[C.S.] 3823 (1903). Reichwald (Krupp). Malleable cast i 
iron. Oct. 14. 

„ 4345 (1903). Zenzes. Manufacture of east iron 

of high tensile strength. Oot. 14. 

„ 17,183 (1903). Schulte-Steinnerg. Utilisation of 

blast furnace waste. Oct. 14. 

„ 18,213 (1903). KaufTmanu. Ovens for roasting 

ores, &c. Oct. 14. 

„ 18,480 (1903). Compound Metals On. (Wachwitz). 

Welding of metals, (let. 14. 

„ 19,783 (1903). Delprat. extracting zinc and other 

sulphides from their ores. Oct. 21. 


XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 21,009. Creswick and Shaw. Electro-deposition of 
metals upon aluminium. Oct. 8. 

,. 22,090. Oornaro. Manufacture of electrodes and 

resistances. Oct. 13. 

22,356. Cowper-Coles. Apparatus for use in the 
electro-deposition of metals. Oct. 16. 

[C.8.] 21,901 (1902). Schmitt and Fabre. Electric 

accumulators. Oct, 21. 

„ 18,485 (1903). Wade (Rodman). Storage bat¬ 

teries. Oct. I I. 


XII.—FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 21,373. Coumont. Scented toilet soap.* Oct. 5. 

„ 21,667. Bergmann. Process for the removal of fat- 

extracting solvents from materials. Oct. 8. 

„ 21,781. Griendt. Wax-like product, and process ' 

of producing the same. Oct. 9. 

„ 22,085. Godard. Purifying and deodorising oils ami 

fatty matters. (Belgian App)., Oct. 16, 1902.)* ■ 
Oct. 13. 

,, 22;086. Godard. Decolonrising oils and fatty ! 

matters. (Belgian Appl.,Oct. 28, 1902.)* Oct. 13. 

,, 22,487. llansamann. Treatment of fats and fatty 

acids. Oct. 17. 

[C.S.j 25,876 (1902). Garfield. Extraction and re¬ 
covery of fatty matters from liquid or semi- 
liquid material containing them. Oct. 14. 

„ 26,728 (1902). Johnson. Extraction of oil from I 

fish-livers, &e. Oct. I t. 


XIII.—PIGMENTS, PAINTS j RESINS, VARNISHES ; 

INDIA-RUBBER, Etc. 

A. — Pigments, Paints. 

[A.] 21,498. McGlew and Ilarrisson. Anti-fouling ( 
paint. Oct. 6. 

„ 22,417. Barker (Coleman). Anti-foulitig contings 

for maritime purposes, and manufacture thereof.* 
Oct. 17. , 

[C.S.] 19,537 (1903). Armbruster and Morton. Pro¬ 
cesses of making pigments. Oct. 21. 

„ 19,538 (1903). Armbruster and Morton. Pro- I 

cesses of making pigments. Oct. 21. 
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B _ Resins, famishes. 

[C.S.] 17,035 (1903). Ecppert and Rogovin. Boiling of 
drying oils for the purpose of lacquer and var¬ 
nish manufacture. Oct. 21. 


C. — India-rubber, frc. 

| A.] 21.890. Lawrence. Apparatus and process for 
extracting rubber, gums, Sic.* Oct. 12. 


XIV.—TANNING, LEATHER, GLUE, AND 8IZE. 

[A.] 21,379. Weiss. Process for extracting tannin from 
leather or leather waste, Ac., for the manufacture 
of gelatine and glue.* Oct. 5. 

„ 22,069. Martin. Vegetable gelatine, and process of 

manufacturing the mime.* Oct. 13. 

„ 22,156, Payne. Preparation and use of tanning 

extract-, (let. 14. 

„ 22,142. Mellingcr. Process of removing hair from 

hides.' Oct. 17. 

[C.S.] 22,729 (1902). Martcr. Banbury, nnd Gardner. 

Manufacture of products for use in lieu ol' leather, 
raw hide, ivory, and other materials in the manu¬ 
facture of various articles. Oct. 21. 

27,o53 (1902). Hheinisclie Patent-I.cim und Gela¬ 
tine-Industrie, and Arens. Manufacture of glue 
and gelatine. Oct. 14. 

13,543 (190.3). Klein. Machine for treating raw 
hides and skins. Oct. 21. 


XV.—MANURES. 

[C.S.] 7776 (1903). Carslairs and Allrieh Guano Co., 
Ltd. Separating protcids from nou-nitrogenous 
Lollies. Oct. 21. 


XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 22,370. Thompson (Bredt and Co.). Processes for 
making soluble starch.* Oct. 16. 


XVII.—BREWING, WINES, 8PIRIT8, Etc. 

[A.] 21,580. llcwer. Apparatus and process for infusing 
and extracting hops. Oct. 7. 

,, 21.843 Moussong. Method and apparatus for the 

distillation of alcohol. Oct. 10. 


XV11I.—FOODS I SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

B.—Sanitation ; Water Purification. 

[A.] 21,341. Dunbar. Decomposing and freeing mud 
ft oiu water. Oct. 5. 

„ 21,591. Dorling. Sterilisation of water. Oct. 7. 

„ 21 , 668 . llaudry. Simultaneous production of puri¬ 

fied and sterilised water, as well as of distilled 
water.* Oct. 8. 

„ 21,770. Alton. Sewage precipitant. Oct. 9. 

„ 21,954. Robins. Treatment of smoke, steam, sewer 

gas, impure air, So., for preventing or mitigating 
a nuisance. Oct. 12. 



1164 


[Oet. 31,1903. 


JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY. 


[C.9.] 15,425. (1903). Duyk. Process for sterilising and 
purifying potable md4 residuary waters. Oct. 14. 


XIX.— PAPKR, PASTEBOARD, Etc. 

[A.] 21,789. Nogues and Proveux, Manufacture of 
nitrated cellulose and its compounds. Oct. 9. 

„ 22,299. Cave-Brawn-Cave, Apparatus for the treat- 1 

meat of celluloid or like substances. Oet. 10. 


XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 2I.G47. Boehm (Merck). Manufacture cf C-C- j 

dialkylbarbituric acids. Oet. 8. 

„ 21,833. Newton (Bayer and Co.). Production of 

derivatives of pyrimidine. Oct. 10. 

,, 22,168. Zimmermnnn (Client. Pabr. auf Action 

vorin. E. Sobering). Manufacture of acidyl 
derivatives of rufigallic acid alkyl ether. Oct. 14. 


[C.S.] 9322 (1903). Mills (Barbier). Manufacture o4 
saccharin. Oct. 21.. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 25,821 (1902). Newton (Bayer and Co.). Manufac¬ 
ture of sensitive photographic emulsions. Oct. 14. 

„ G336 (1903). Keiehel. Manufacture of unfading, 

photographs in natural colours ou paper according 
to the three-colour process. Oct. 14. 


XXII.—EXPLOSIVES, MATCHES, Etc. 

[A.] 21,365. Schnebelin. Explosive powder. (Belgian 
Appl., Oct. 30, 1902.)* Oct. 5. 

„ 21,481. Bjwen. Explosives. Oct. G. 

,, 21,182. Bowen. Explosives. Oct. 6. 

21,670. Luck. Manufacture of explosives. Oct. 6. 
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MR. FRANK TATK IN THE CI1AIB. 


THE THIRD IIURTER MEMORIAL LECTURE. 


THE SURFACE STRUCTURE OF SOLIDS, 
nv gkorow iimi.nv. 

In inviting me to deliver the third Ilurter Memorial 
Lecture, you have done me an honour for which I heartily 
tliauk you. Not only is it an honour to be asked to help 
in this way to keep lor the memory of Ferdinand Ilurter 
its well-earned place in the minds and hearts of those who 
knew him personally or by repute, but it is an additional 
honour to he summoned to follow in this labour of lovo the 
previous holders of this lectureship. Prof. George Lunge 
and Sir William Abney. 

Through the courtesy of the officers and Committee of 
the Section, the invitation to deliver the lecture was 
accompanied by the statement that the choice of a subject 
was to be left entirely to the discretion of the lecturer. In 
the fir-t Hnrter Memorial Lecture, Prof. Lunge ably repre¬ 
sente t the special branches of industry with which Ilurter 
had been so long associated; while in the second, Sir 
William Abney appeared as the most distinguished worker 
in and exp nent of that part of science in which Ilurter 
had found recreation in the midst of an active business life. 
In my own case, it seemed unlikely that I oonld hope to 
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bring to Liverpool, the natural home ami centre of the 
alkali and its allied industries, any technical communica¬ 
tion of such value as to he worthy either of the occasion or 
of the place. It appeared to me, as T feel sure it must to 
you also, that any tribute offered to the memory of a man 
of such originality and independence of thought as Ferdi¬ 
nand Hurter must at least he fresh anil unhackneyed. 
After some hesitation, I decided to bring before you a 
r(sumi of the sn'k which has occupied me for some years 
past, not because it can ho regarded as in any way specially 
appropriate to the occasion, hilt, because it is for me the 
best I can offer. In this spirit 1 will ask you to receive it. 
Twenty years ago it might have been difficult to convince 
any half-dozen of the average followers of Applied Chemistry 
that the study of so physical a subject as the nature of the 
solitl state could have any possible interest for them ; hut 
the times have changed, and the sight of the physical lion 
lying down with the chemical lamb has ceased to arouse 
our apprehensions. Indeed, signs are not wanting that the 
lamb is no longer satisfied tube a purely passive participator 
in these r£union». 

If extenuating circumstances may lu> pled for ray own 
wanderings into a non-utilitarian branch of knowledge, I 
would state that the excursion had its origin in some 
troublesome experiences in which the disintegration of 
hot metals by dry ammonia caused considerable difficulty 
in certain manufacturing operations. At the outset, the 
problem involved was attacked as a technical one, hut as 
it was pursued, various interesting paths into the less 
explored regions of micro-metallurgy were Opened up, and 
the original problems were to some extent overshadowed 
by the wider possibilities of the subject. 

Tun ScarAOB Ktriutuuk. ok Soi.ms. 

The time honoured idea that the solid state is a state 
of inertness and repose, lias had to give way before the 
rapidly accumulating proofs that the molecules of the solid 
state possess activities of a most marked and varied nature. 
The discovery by Spring of the chemical interaction of 
solid substances, the measurement of tho rate of diffusion 
of oue solid metal into another by Uoherts-Ansten, and the 
segregation of the crystalline constituents of solid alloys 
brought to light by the modern study of micro-metallurgy, 
all concur ti showing unmistakably the actual as well as 
tho potential activity of the molecules in the solid state. 
The startling discoveries which have resulted from the 
study of radio-activity were not needed for the proof of 
molecular activity in solids ; but all the more do these 
phenomena, and the speculations to which they have given 
rise, bring home to our minds with startling vividness tilts 
significance of the vast stores of potential energy which 
exist in the solid molecule even in the deathlike regions in 
which temperature litis almost ceased to exist. 

The study of the solid state may be approached by 
several routes ; we may follow the line of the directly 
visible, studying this by tho unaided eye or with the help 
of the microscope; or we may draw conclusions as to 
the structure and changes of structure by observing the 
behaviour of solids under the intluenee of light, heat, 
magnetism, or electricity. A third method is the purely 
mathematical, in which certain assumptions having been 
made as to the ultimate or proximate elements of structure, 
the interrelations of these are treated as questions of pure 
dynamics. Tlie special methods of the chemist may he 
expected to throw indirect light on the problems of the 
structure of solids, as will he evident when the experiments 
of Spring are referred to later. 

In the modern study of micro-metallurgy, the micro¬ 
scope, the pyrometer, and tho test tube nil contribute their 
quota, and changes of structure made visible by the micro¬ 
scope are directly associated with corresponding changes ill 
physical and chemical constitution. 

While these various methods of study have produced a 
mass of invaluable data and experience, it appears to me, 
that a clear definition of tho solid state has still to be 
formulated. Of late years there has been an increasing 
disposition to stretch the ideas of the crystalline state in 
order that room may be found for the greater number of 
the phenomena of the solid state. But have we really any 


evidence that the crystal lino stato persists right down to 
the molecule'! 1 Are we entitled to assume that the molecules 
of crystalline substances have themselves the properties of 
crystals? I think there is considerable room for doubt 
whether this is the case. A crystal, according to the 
conclusions of mathematical crystallography, is a homo- 
f/eneoiis itssrmbltii/o of cvrtain units. These units are, in 
themselves, no more crystals than a single private soldier 
i. a battalion in small. Further than this, even a hetero¬ 
geneous assemblage of 1,000 individual soldiers does not. 
make a battalion, for this only exists in its corporate 
capacity after the men have fallen into orderly formation— 
nlien, in fact, they have become “a homogeneous assemblage 
of units.” l'hus with all solids, it appears to me thut, 
while tin 1 crystalline state may well he looked upon ns 
the ideal solid state towards which the molecules must 
naturally tend, yet it is easy to conceive that the molecules 
themselves, or even certain complexes made up of a number 
of simpler molecules, may also occur as a heterogeneous 
assemblage in which, for some reason, the marshalling of 
the units by rrvstiillic force lias been controlled and kept in 
cheek by other forces or tendencies. The observations 
which I am to lav before you this evening appear to me 
to fall most naturally in line with this view. 

Before laving these observations hefoie you I will refer 
very brietly to some of the more important contributions 
which have been made to the knowledge of the solid state. 

Ill !880 l’rof. Wnilhier Spring (Bull. Acad. Beige., 
1S80, [2 J. 49, :ig:i—artl) showed that coarsely-powdered 
salts could iie made to cohere into a solid mass, the 
conditions necessary being pressure, temperature, and 
time, lie suggested two analogies to this phenomenon : 
the one being the regulation of ice, and the other the 
| liquefaction of gases by pressure. The apparatus used by 
I Spring was capable of exerting a pressure of 10.000 atrno- 
' spheres, and experiments were made on various metals at 
high pressures and at the ordinary atmospheric temperature. 
Among tile many results obtained, lead-tilings were com¬ 
pressed into a uniform block by a pressure of 2,000 atmo¬ 
spheres, and finely powdered bismuth was converted, by a 
pressure of 11,000 atmospheres, into a uniform crystalline 
block. In these experiments the action did not take place 
suddenly, hut increased steadily with tho pressure. Preci¬ 
pitated alumina dried at 110'became compact and trans¬ 
lucent at 5,000 atmospheres : it had apparently flowed like 
a liquid, while silica both natural and artificial, altogether 
refused to flow under pressure. In these earlier experiments 
1 Spring attributed the welding or flowing mainly to pressure; 
that is, to the close approximation of the particles brought 
about by pressure. In a soeond series of experiments in 
1887—8 (Zeits. physiknl. Client., 2, <>'M —588), he showed 
that chemical reactions could take place between substances 
in the solid state which were simply ill contact with each 
other. When dry barium sulphate and soilmin carbonate 
are mixed and compressed, a reaction sets in which 
gradually spreads through the whole mass, barium ear- 
! Inmate and sodium sulphate being produced. Finely 
divided copper mixed with dry mercuric chloride was 
left to itself in a sealed tube, being only shaken from time 
to time to ensure fresli contacts between the substances. 
In four years the reaction was complete, and had resulted 
in the production of cuprous and mercurous chlorides. 
The first series of experiments hud shown that separate 
! solid particles of the same substance might be made to 
cohere under suitable conditions of pressure and time, 
while the second series went a step further than this, and 
; showed that, atomic or chemical interchange could take 
I place between solids. A third series of experiments, 
published in 1891 (Zeits. physiknl. Chem., 16, 85—78), led 
| to a -further step, in which extreme pressure was dispensed 
I with, and alloys of two metals were formed by bringing 
their carefully trued faces together under sufficient pressure 
to ensure contact, and maintaining them at a temperature 
considerably below the melting-point of tho more fusible. 
Complete union resulted, and the penetration of each metal 
by the other was shown by the formation of two layers of 
alloy. 

Spring appears still to have regarded the regulation 
analogy with favour, though one would have thought that 
his experiments being now conducted under very moderate 

B 2 



LNov. lH. 1908. 


UC8 JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


.♦ 

pressure, he could hardly have supposed that the phe¬ 
nomena in any way depended on the infinitesimal reduction 
of melting-point which would result from increased pressure. 

In the arts, there was probably no period at which the 
flow and' weldinjr of metals was not practically utilised. 
The fact that this flow exists was, therefore, not a dis¬ 
covery of modern science. Thd great value of I’rof. Spring’s 
research lay in the fact that it was one of the most persistent 
attacks which had ever been made on the problem of the 
conditions which determine flow in solids. Incidentally 
these researches brought to light some very important 
phenomena which were closely related to another property 
of solids, namely diffusion. Diffusion in solids, like “ flow,” 
had been made use of in the arts before its significance was 
recognised by science. The manufacture of steel by 
cementation depends entirely on the actual penetration of 
the carbon molecule into the iron which is being converted. 
Whether Robert Hoyle laid this familiar operation in mind 
when he gave it as his view that “ even such bodies as are 
solid may respectively have their little atmospheres,” i do 
not know ; but his further suggestion that “ it might yet be 
found that metals are. volatile at ordinary temperatures,” 
show s that, for him, the solid state was not a condition of 
dead inertness and isolation. 

Tho study of diffusion of metals was not seriously 
taken up till the fourth quarter of the past century. In 
1883 accurate measurements of diffusion were made by 
Dr. Guthrie (l’hil. Mag., 1883, 16, 321). His experiments 
lomisted in diffusing various solid metals into mercury. 
Zinc, tin, lead, sodium, and platinum were experimented 
with. This study was taken up hy the late Sir William 
Roberts-Austcn, who determined the rate of diffusion of 
gold and platinum into lead, both in the liquid (l'liil. Trans., 
187, 883) ami in the solid (l’roe. Roy. Sou., 1900, 67, I'->1) 
state. Results of diffusion into solid lead were shown in a 
peculiarly clear way in diagrammatic form. 

It was long in doubt whether the production of -Opel 
from iron by the cementation process resulted from the 
direct passage of the carbon molecule into the iron. This 
doubt was set at rest by Roberts-Austcn (Nature, 1883, 
41, 14) in 1889, when he showed that pure iron could be 
carbonised by diamond in vacuo at a temperature far below 
the melting-point of iron, and under conditions which 
absolutely precluded the influence of occluded gases. 

While the certain knowledge was being thus arrived at 
that ihe elements, even in a solid state, can interpenetrate 
each other and combine to form new compounds (so that 
in this respect tho difference between the mobility of the 
molecules in the solid, liquid, and gaseous states is only 
one of degree), new points of similarity were being brought 
to light in another direction. The new analogy was that 
between tho states of solution in solids aud liquids. Tho 
theory of solid solution in alloys and the crystallisation of 
definite alloys from this state of solution is now one of tho 
most widely accepted doctrines of metallurgy. It has 
further been definitely established that, not only do definite 
alloys crystallise out of a mixture at the moment of solidifi¬ 
cation, but that the crystalline structure itself continues 
td alter in the completely solidified mass. The growth 
of crystals takes place not merely at the expense of 
the eutectic or “ mother substance,” hut it has been 
proved in the clearest possible way that large crystals 
cimtinue to grow at the expense of small, eventually 
stvallowing them up, as is often the case with crystals 
growing in an aqueous solution (Neville and Heyeoelc, 
I’roe. Roy. Soc , 69, 325). The observations which it is 
my privilege to bring before you this evening appear 
to me to supply fresh proofs of the mobility of the solid 
molecule, while they for the tit st time enable us to define 
more closely some, at least, of the conditions of this 
mobility, anil tho limitations uuder which it takes place. 

During the past 40 years a complete science of uiicro- 
mctalluigy and metallography has grown up,and the minute 
structural changcR which take place in metals and in alloys, 
have, throu^fi the reproduction of photomicrographs, become 
familiar to students and to readers who have never them¬ 
selves used the microscope. J£or the purpose of the present 
lecture it is important that rtf# general methods of micro¬ 
scopic research should be understood in order that the 


observations to be discussed may be rightly interpreted. 
I therefore m ike no apology for briefly describing these 
methods tor the benefit of those who are not familiar with 
the modern microscope as an instrument of research. 

In the study of rocks and minerals, which are as a rule 
comparatively transparent, it is usual to examine the 
specimen by transmitted light, and the method of prepara¬ 
tion is to grind down a slice of the mineral til! it is suffi¬ 
ciently thin to transmit light freely. It is then carefully 
polished till all scratches have disappeared. The crystalline 
structure is now visible, but in many cases it is advantageous 
to study the microscopic details bv means of polarised 
light. For obvious reasons even the thinnest of mineral 
sections are still, in the microscopic sense, of considerable 
thickness. This thickness imposes limits on the degree of 
magnification which can be usefully employed. 

Micro-metallurgy has hitherto been mainly concerned 
with the changes in crystalline structure which result from 
mechanical or thermal treatment. The ordinary method of 
preparation is to grind a perfectly flat smooth face on the 
specimen. This face is then carefully polished till it is. 
scratchless. The structure is then developed by etching 
agents, by heat colouring, or by carefully regulated abrasiom. 
The resulting surface ought to be ns nearly as possible in 
one plane, the structure being shown in "two dimensions 
like a sectional plan. As transmitted light is not available 
for the microscopical examination of these opaque metal 
specimens, the alternative# arc, to illuminate by obliquely 
reflected or liv normally reflected rays, in the former lie- 
image of the illiimiuant is brought to a focus directly on the 
surface of llic specimen. The angle of incidence of the 
pencil of oblique rays is limited hy the distance between 
the front lens of the objective and the upper surface of the 
specimens, if the space is very small the pencil of rats has 
to be nearly horizontal. As the angle with the horizontal 
becomes very acute, the illumination becomes unsatisfactory 
unless it is merely desired to show gut face irregularities by 
what is called a. “grazing illumination.” In this ease the 
nearly horizontal light catches the tops of any irregularities, 
and shows them as bright spots or outlines on an otherw : se 
dark ground. For illumination by normally reflected rays, 
the image of the illuminant is focussed on a small trars- 
parent mirror which is placed within the tube of the micro 
scope at an angle of I.V with the optical axis. The rays 
from the mirror are reflected downwards, and passing 
through the lenses of the objective arc focussed on the 
specimen, forming a critical image of the illuminant in the 
centre of the field. Jiy this method of illumination there 
is evidently no limit to the nearness of the objective to the 
surface ol the specimen, and lenses of the highest revolving 
power can he used under the most favourable conditions. 
For this reason illumination by normally reflected light 
lias been almost universally employed in micro-metallurgy, 
obliquely reflected light being generally reserved tor 
examination at low magnifications. 

It is important to remember that the images produced by 
these two forms of illumination are to each other as negative 
ami positive—the lights of the one are the shadows of the 
other, and nice versa. If one thinks for a moment, the 
reason is sufficiently obvious. Take a perfectly smooth 
surface and illuminate it by an oblique pencil at an angle 
of 45°. Obviously the angle of the reflected rays wit! also 
he 15°, and no rays will be reflected into the microscope 
hence this smooth surface will appear black when looked at 
through the microscope. Now illuminate the surface by 
means of the mirror inside the microscope. The rays now 
reach the surface through the front lens and are returned 
into the microscope by reflection from the surface, which 
therefore appears brilliantly bright. These features of 
illumination by oblique and by normal rays are shown on 
Figs. 31 and 32, which are photomicrographs of a surface of 
frosted silver ou which a burnisher mark has been made. 
On both a certain amount of light is scattered by the 
general surface, but where the burnisher has pressed the 
irregularities into a smooth reflecting surfaoe the blackness 
under oblique and the brightness under normal rays is well 
seen. If the surface is not uniformly flat, those parts which 
are at an angle will reflect the ray# outside of the micro¬ 
scope, aud will be seen as black patches. If oblique rays 
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are turned on au undulating or rippled surface the different I 
parts will appear light or dark according to the particular 
angle at which they receive the incident rays. If the 
surface under examination is not perfectly smooth, but if it 
has some texture sufficiently fine to scatter the incident 
rays instead of reflecting them unbroken, it will appear 
light both by normal and by oblique rays ; but each light 
will develop its own appearance of texture, us the rays 
reflected into the microscope by the two kinds of illumi¬ 
nation can never be identical pictures. When the surface 
is not absolutely opaque a new element is introduced, for 
now the effeets of absorption and refraction will affect tin- 
appearance by the two kinds of illumination, (leuerul 
absorption of light of particular wave lengths will colour 
the picture. If a transparent layer covers the reflecting 
surface of the specimen, in addition to the images produced 
by simply reflected rays, there may also he images resulting 
from refraction occurring in the surface layer. 

The microscopic images produced by rays transmitted 
through a transparent or translucent specimen result partly 
from the total or partial absorption of the rays, and partly 
from their refraction. In interpreting the photomicrographs 
which I shall show you, all those factors, as well as 
others which cannot now be referred to, are concerned in 
the production of the picture. 

Throughout the lecture it will bo necessary to refer to 
magnitudes which are far removed from our everyday 
standards. The stage on which the activities of the solid 
molecules are displayed is hounded on one side at least by 
the somewhat narrow limits of the molecular attractions, 
further, the arguments to be here advanced are mainly 
founded on microscopic observations in many of which the 
resolving power of the most modern lenses has been pushed 
to its utmost limit. It will therefore make for clearness if 
at the outset we pass briefly in review the state of existing 
knowledge as to the size of solid and liquid molecules and 
the range of their attractions. 

For the clear marshalling of the facts relative to the 
range of the molecular forces we are indebted to Sir Arthur 
Rucker, who, in his brilliant lecture before the Chemical 
Society in 1888, brought together al! the best and most 
trustworthy observations on this subject by the ablest 
physicists. After careful criticism and argument, the 
results of these observations are summarised in the form 
of a tabic, which now forms an iuvaluable standard of 
reference for all inquiries on this subject (J. Chem. Soe., 

3 888, 53, 2«0). 

From this table it will be seen that the superior limit 
P, the radius of molecular attraction, is given by Plateau 
anti Maxwell at ll$,ug and by Plateau and Quincke at 
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50/511 /xp. The diameter of the gaseous molecule is given 
by Exncr, O. Me\er, and Van tier Wauls at O' 11 to 0* 14 g.g, 
In nn earlier part of the lecture Lord Kelvin’s conclusion 
is referred to, in which lie calculates the diameter of the 
molecules «»f Zn and Cu to he probably at least O' 1 gg. 

In the diagram (Plate 1.) an attempt has been made 
to show these and similar magnitudes in their interrelations 
by means of u drawing to scale. The scale used is an 
unusually large one; it is as ) I,*230,000 ; that is to say, the 
objects represented on the diagram are magnified 1,250,0(H) 
times. Take for instance the thickness of a gold leaf, which 
is about TTTntoim <)l au inch, its representation on the diagram 
measures I .\ ins. 

Put even on this very exaggerated scale a single molecule 
if drawn on the diagram would be so small as to be quite 
invisible to you. I have therefore prepared another diagram 
ou a still larger scale (not reproduced here) which shows 
the number of molecules in one micro millimetre of depth. 
The magnification in this case is 250 million times. 

The unit of measurement used in the diagrams and 
throughout the lecture is the micro-millimetre, or the one- 
millionth part of a millimetre : this is generally written an 
fifx or as It)- 11 mm. The advantage of this unit is that it is 
equally convenient for the expression of microscopic or of 
molecular dimensions. 
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The diajgllim, PJqfej'., will be referred to from time to^f 
hue duriajfthk evening,tbal will be^fc>nv^ni«nt to devote. ! 
i £dw •ptdauOw to.ajimireratvdescriptirfn of its plan and; ; 

••; . tt «’ * « ' 

’ Hegtnnipgfari dub'ldftjjhetd is^Scale ofTnjigrqj«ii]«)ctres ] 
livided.into'tefqr- awi'^iiidjeds.* Nexf-to tknS ate three . 
Htrsjrhioh rcprtsqttt on the shtgc scale the wave lengths of 
neaffred,liaeat) grea^, and.mean violet lights respectively. 
The centrd o/.)hie diagram is- occupied by a series of seven 
legtibrt all d» the sajne'scale, leaves or films of thick- 
i&tia-.jntjbag from i mm up to 360 mm- 
The second diagram may be taken as supplementing this 
teHes.of seotibns by showing on an enlarged scale a film a 
single Jhicfpmuiilimetre in thickness. Across this section 
art) placed 4en discs representing metal molecules of the 
dimension suggested by Lord Kelvin, namely, 0‘ I pa. The 
thickness of a gold leaf on this larger scale would occupy 
75 fdet.Und it would need tint) discs to represent the number 
of molecules one above another eonttiineil in its thickness. 

lteturning now to the first diagram, it only remains to 
refer to the three black liars on the extreme right. These 
represent, still ou the same scale, the resolving power of 
the three lenses with which the photo-nticroaraphs which 
illustrate the lecture were made. The numbers placed at 
tho lower ends of the bars are the numerical apertures of 
the lenses. Taking the third of the eeiics, which is marked 
as having• a numerical aperture of I d, its length is about 
150 n/j... This means that if two lines were ruled on a 
glass plate. 150 mm apart they would be seen as two distinct 
lines by means of this lens. With either of the other 
lenses the two lines would merge into one; the lens would 
fail to rpsolve them. 

The diagram shows at a glance that nn object may be 
visible to the unaided eye even though one of its dimensions 
is far below the range of microscopic resolution. For 
example, the thickness of a gold leaf is about U0 mm. tlml is 
to; say it is GO mm below the resolving power of the lens of 
l ! "i N.A. Yet we enn see the surface of the leaf with the 
unaided eye, and can examine it microscopically without 
difficulty, lint if we try to see the edge of the leaf we shall 
fail, for instead of the real edge w e shall see an ill-defined 
line, the apparent width of which will entirely depend on 
the aperture, of the lens used. With the I ■ 1 lens the 
apparent width will be 150 MM ; with the 0 ti5 it will he 
500 mm. and with the O’3 it will be 700 /'M. 

The obvious lesson from this is, that in using the micro¬ 
scope in this region of micro-dimensions we must be careful 
to keep its limitations and their possible effects always in 
mind. 

The propositions how to be laid before you are the 
following:— 

(1) Tlie operations of cutting, tiling, grinding, or 
polishing produce ou the surface of solids a thin 
film which is in many respects essentially different 
from the. general body underneath it. 

(■2) This surface film results from a certain mobility . 

■ which is conferred on a thin layer of molecules 
by the tool or polishing agent moving over the 
surface. 

(3) While it is in the mobile condition the film of solid 
molecules behaves like a liquid, and is subject to 
the action of surface tension. 

4) If these propositions are established it will follow 
that a truly polished surface is one in which, for 
■ a certain, minute depth, the substance has been 
liqndfied ami then smoothed by the action of 
. surface tension. 1 

i) Heat and solvents can confer on the molecules of 
i <, , solids sufficient mobility to enable thin films or 
other minute portions of the solid to behave like tv 
;, "fiquid. 

II) in the aggregation of solids from their molecules 
,iv " there is a certain size of the aggregate tip to which 
1 4ts form is coutrollccWy surface tension, and only 
after j)iis point is passed can crystallie force come 
|tUo full play. 

’) The. metals are the most opaque bodies we know, 
but their substance j|| nevertheless intrinsically 
.transparent; 
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( (8) The “spiCular ”‘appearance frequently to.be seen 
by the inicroscope on the saiwee' of metals and 
s _ v , other solid*, under obliquelyvrfeflected j Jigbt is dde 
• ’ * to ti granular texture in rtfe thin Jcansldcent'film 

with which the surface is qovered. '■ 

’ (B) This grandlar textqje results wholly. Or ifi’part from 
the action of surface tension on the sdHqce layer 
of molecules while it is in the mobile condition. 

These observations, and the conclusions drawn from them 
as to the mobility of the solid molecule within the range of 
the molecular attractions, and the behaviour of films,of 
mobile molecules, not merely ou the surface, but within tho 
body of tho solid, have, a very direct hearing on the follow¬ 
ing subjects: The nature and the production of polished 
surfaces; the colour and lustre of metals; the plasticity 
and flow of solids; overstrain and elastic fatigue iti solids; 
the surface action of contact substances or solid.eatalytes; 
and the separation and growth of solid aggregates in liqoids 
and gases. 

When a brush charged with ordinary oil-paint is drawn 
over a smooth horizontal surface, the coating of paint left, 
on the surface shows the brush marks; that is to say, the 
points of the bristles of the brush draw little parallel tracks 
in the paint. If the paiut is not too thin, and if it sets 
quickly enough, these trucks remain in tile solidified paint 
as slight ridges and furrows. If the paint sets slowly the 
ridges and furrows disappear, leaving the surface smooth 
and liquid-likc. If the brush were charged with melted 
tallow instead of with paint, the coating left on the smooth 
horizontal surface would set almost instantly, and the brush 
marks would be deeper and more sharply defined. The 
viscosity of tlie liquid layer and the length of time for which 
the liquid state persists are the factors which determine the 
nature of the surface which is produced. 

lu the case of the paint or tho melted tallow, we see 
surface tension at work oa a compaiatively large scale. A 
thin layer of paint or varnish will not measure more than 
25,000 MM in thickness. Taking that portion of tho layer 
which is under the influence of suriuce tension as being 
50 mm thick, we have the ratio of 1 :5000 between the 
elastic skin and the layer which it covers. It. is obvious 
that as the thickness of the total layer is diminished this 
ratio will become mote and more favourable to the influence 
of surface tension, lu the case of the surface film on solids, 
we are oltcn dealing with thicknesses which are well within 
the range of the molecular forces. 

Keeping the facts of surface tension in mind, and not 
forgetting the paint illustration, we will now look at some, 
photo-micrographs of metal surfaces which have been filed, 
ground, ami polished in various ways. 

Fig. 33 is a small plate of silver which has been filed in 
one direction with a very tine tile, which had about 50 cuts 
to the inch. After filing, the plate was gently rubbed, still 
in the direction of tho file matks, on soft leather on which 
oxide of tin had been sprinkled. Ill this photograph the 
illumination was hy oblique light. The polishing lines are 
seen as ridges ami furrows. The ridges are not uniformly 
continuous, but are broken into granular or drop-like forms. 
Notice particularly that there are no sharp or ragged edges'; 
the forms ate all smooth and rounded. Fig. 41 is a piece of 
speculum metal which has been ground flat and then rubbed 
backwards and forwards ou the finest emery paper. This 
photograph was made by normally reflected light with au 
oil immersion lens of the highest revolving power. The 
magnification of the original photograph is x !,5U0. In 
this ease also, the grooves and the intervening ridges art* 
smooth and rounded. Even under this most searching 
resolution there is no appearance of sharp angles or faces. 
There is absolutely nothing to suggest that we are looking 
at the surface of one of the most crystalline and brittle 
of alloys. 

Fig. 7 is a similar piece of speculum metal, which was 
first polished till a smooth unbroken surface was pro 
dueed. On this surface a very fine scratch was drawn 
with a specially sharpened needle. The surface was now 
rubbed, as in the previous specimen, ou the finest emery 
paper, the rubbing being at right angles to the needle 
scratch. The same ridges and grooves have been produced 
by $he emery grains, bnt the needle swatch has provided 
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I'm. 22.—The same, still further heated. 
Normal light, x 1500. 










a deep chaptel or receptacle, in which the metal temped off \ 
by the enipry has collected. The general appearance of 
tbescTscrapuiga is lhat of smooth granular forms, and is in ' 
»entire accord with that of the ridges ami grooves from ; 
vtbich the metal particles have been removed. These 
photographs show the same general resemblance to a 
freshly painted surface on which the ridges and furrows 
left by the brush are visible. 

Fig. 9 is a piece of speculum metal which has been 
rubbed on rouged wash-leather across tho ridges and grooves ! 
left by the emery. The flow of the surface layer across ( 
* the grooves is distinctly seen. In this case the flow has | 
1 been caused by the much gentler agency of the rouged j 
leather. 

Fig. 10 is the same, further rubbed on the leather, j 
The emery scratches have entirely disappeared, and the 
outlines of the crystalline grains of which the metal is j 
built up are now visible as slight depressions on the 
general surface. 

Fig. 11 is the same after a quick treatment with solu j 
tions of potassium cyanide. The treatment has completely \ 
removed the surface lilm which was developed by rubbing 
on leather, and has fully disclosed the. crystalline grains 
surrounded by the “ mother substance” or eutectic. 

| Fig. 12 is the same, again polished on rouged leather, 
’"be surface film is completely restored. 

Speculum metal being an alloy it might, be supposed 
d in its case the effects of flow to some extent depend 
the presence of the eutectic in which the crystalline 
ains are embedded. That this is not the cause of surface 
w iu the crystalline metal is clearly shown when the 
regoing experiments are repeated, using, instead of 
eculuiu metal, a piece broken from a large crystal of 
re antimony. 

The experiment was made by tiling a flat surface on tho 
tirnony with a very flue watchmaker’s file. Even with 
is smooth file the surface of the antimony was a good 
al broken into crystalline ridges and hollows by the 
lintering of the brittle metal. After as flat a face had 
en obtained as was possible with this tool, the antimony 
is rubbed, still in the direction of the file marks, on the 
lest ornery paper (No. 00 French) till the file marks had 
sappoared, only the deeper pits and hollbws remaining, 
g. 2 shows the surface at this stage, from which it is seen 
at the general character of the ridges and furrows left by 
e emery is smooth and rounded, and that the smaller pits, 
rich had resulted from the breaking out of crystalline 
ips, are in many cases losing their angularity and 
Miming u rounded form,* The specimen was next rubbed 
ross the line of the emery scratches on a polishing block 
verod with wash-leather sprinkled with tire finest rouge, 
g. 3 shows the surface at this surge. The polishing has 
read the metal across the ridges left by the emery like a j 
se.ous paste, sometimes filling the furrows and sometimes i 
idging them over. In some cases the line of the furrow 
n only he traced by the row of holes in the covering film, 
le circular form and the smooth rounded edges .of the 
les are quite consistent with the other appearances of 
icous flow. 

A part of the surface was now etched with a solution of 
itossium cyanide. Fig. 1 shows the effect of the solvent 
removing the layer which had been spread over the 
xface by the polishing. The portion of tho original 
ictograph which is reproduced here, shows on the right 
ie the effect of the removal of the surface, and on the left 
portion which was protected from the action of tho solvent 
j varnish. The removal of the surface layer has again 
covered the furrows and ridges lett by the emery, and 
impression conveyed by the preceding photograph 
g. 3) is confirmed, namely, that the ridges and lurrows 
l been covered over, not levelled down or removed. It 
irther seen that the understructure of the ridges is rough 
crystalline, the appearance of the flow given by the 
Bhing having been only skin deep, 
l examining the specimen undef the microscope the 
Dtion was arrested by the curious appearance presented 
wo of the pits on tho surface, which appeared as if 

K ed over with a film of greatly diminished reflecting 
r as comrared with thereat of the surface, A search j 


over father pans of tho surface disclosed a number of similar 
pits which showed the covering with greater distinct¬ 
ness. A group of these pits is shown on Fig. 5, in which 
the. surface markings can be traced across tho film over ’ 
the pit. 

On another part of the surface which bad not been 
exposed to the solvent, a pit was discovered in which tho 
film appeared to he iu process of building up (Fig. 6). It 
is difficult to believe that the flowing metal could he carried 
across the pit from side to side without the help of some 
support from below. It seems most probable that this 
support has been provided by small granules or flakes 
scraped off at. an earlier stage, which had lodged iu tho pit, 
filling it loosely up to the general surface level. 

These observations on the polishing of antimony show 
plainly that under certain conditions this brittle crystal¬ 
line metal can be spread over an irregular surface so as 
to form a smooth varnish-like covering by which all the 
asperities are smoothed ami rounded into gently flowing 
curves. It. is further seen that this surface layer or film 
when, as in tin* pits of Figs. 5 ami C, it is not in solid 
contact with tho more massive metal underneath, has a 
much diminished reflecting power. 

The pressure necessary to produce surface flow in antimony 
is very slight. Tho specimen was rubbed backwards and 
forwards on the leather-faced block by the pressure of the 
forefinger. The seizing of the metal surface by the rouged 
leather could bo distinctly felt as the specimen was passed 
over it, and was obviously more marked with rouged than 
unrouged leather. On a moderately flat surface tho 
seizing seems to take place uniformly all over the surface, 
and not merely at a few points at a time, so that each 
passage over the leather changes the whole surface slightly. 

The extremely slight meehuniea! treatment which will 
suffice to cause molecular movement and flow on the 
surface of a highly crystalline substance is seen in a 
remarkable way in the behaviour of calc-spar. 

A crystal of calc-spar was split so as to present a fresh 
smooth face which had never been touched or rubbed in 
any way. A small drop of very dilute hydrochloric tmid 
(containing about 0 2 per cent. HCI) was placed on this 
fresh face, and, after 10 to 15 seconds, was removed by 
touching tho spot with a torn edge of soft filler paper. 
The liquid tends to spread over the face in all directions, 
no doubt owing to tho perfect freedom from dust and 
grease of the surface ; but, as far as possible, it is de.-irable 
to confine the etching action to one spot, so that it 
comparison between the etched and the unetehed portions 
may be more readily made. Slight etching resulted from 
the treatment; hut the etched surface, though slightly 
undulating and irregular, showed no new structure or 
markings. When tho experiment is repeated a number 
of times it is generally found that the surface, though 
slightly lowered where the. acid has acted, is otherwise 
unaltered. The face of tin* crystal was now firmly stroked 
a few times iii one direction with the point of the fore¬ 
finger covered with clean, soft wash-leather. Under the 
! microscope the surface was still smooth and unmarked by 
the stroking. A drop of the dilute acid was placed on a 
| part of the stroked face which had not been touched by 
the previous application of acid. The drop flattened to a 
hemisphere, but did not spread. After 10 to 15 seconds 
it was removed as before. The pit produced was extremely 
shallow, hut bad well-defined edges, and the flat bottom 
whs covered with furrows and ridges running in tho 
direction of tin* strokes with the finger. This experiment 
was repeated in a variety of ways, and on all of the three 
parallel sets of faces. The direction of the strokes was 
varied, so as to make a number of different angles with the 
cleavages. In every oase the result was the same, even a 
single stroke showed unmistakably on the etched surface. 

Fig. i shows a part of the etched surface of thill crystal. 
The unetched portion has tho smooth, glass-like surface- 
of the natural face, only a few very faint scratches being 
visible under the most searching examination. Faint 
cleavage lines crossing the fuec indicate that the stroking, 
had not been parallel with any of the natural cleavages, n • 

The number and depth of the flow lines is influenced by 
the amount of the stroking and by the pressure exerted by 
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tlic finger. Flow lines were distinctly developed by a 
single firm ttroke in which, it was roughly estimated, the 
pressure exerted did not exceed 4 lb. per square inch. In 
this case the flow lines were obviously fewer than they were 
" when a number of strokes had been given. 

Some indication of the depth to which the molecular 
disturbance has penetrated Is given by the additional time 
required for the acid to dissolve and remove all traces of 
the disturbance. If the acid is left on the surface for a 
sufficiently long time—for instance .with the acid in question, 
for 30 to 60 seconds—no trace of the flow lines remains, 
and the etched surface presents the same appearance ns 
the etched surface of an untouched face, the limits of the 
disturbance have been reached. The depth to which this 
disturbance penetrates is not much affected by continued 
stroking. The influence of the stroking is therefore 
limited to a very thin surface film, but within this limit it 
is quite unmistakable. If a stroked and etched surface 
is further stroked, its details become rounded and glazed 
over. 

The evidence of surface flow afforded by these experi¬ 
ments on ealc-spnr is even more striking than that derived 
from iho similar experiments on metals. Not merely the 
slightness of the mechanical disturbance which causes the 
flow, but the nature of the material in which the flow is 
caused, impart to this experiment a special interest and 
value. Cale-spar supplies ns with single, well-defined 
crystals of great perfection. Not only can we make obser¬ 
vations on any (r all of the six faces of one of these 
crystals, but we can split the crystal so as to reproduce any 
of these faces, with the absolute certainty that the new face 
is fresh and untouched mechanically. Further, cale-spar 
is anhydrous and infusible, so that there can he no question 
that the fluid condition of the surface molecules is neither 
due to their solution iu water of crystallisation nor to the 
reduction of the melting-point of the substance by pressure. 

In the case of cale-spar we may fairly suppose that the 
number of molecules which are removed on the polish¬ 
ing leather is small compared with the number ivbich 
compose the mobile surface layer. In polishing metals, 
there is often a considerable quantity of metal removed by 
the polishing agent, as for instance even the finest emery 
becomes quickly clogged with metal removed from the 
surface, while roughed leather becomes discoloured from 
the same cause. Iu the case of the emery, the tool edge, 
or the file, it seems probable that the flowing is caused by 
the seizing of the metal of the surface by the metal which 
is lifted by the tool or ploughing agent, and moves over the 
surface with it. When the final polishing stage is reached, 
the whole, or at any rate a large part of the surface, is 
“ flowed ” at the same instant, otherwise it would afterwards 
show striatiou or rippling. A freedom of movement 1ms 
been conferred on the molecules which enables them to 
behave like liquid molecules. This freedom lasts only so 
long as the molecules are moving over each other under 
the action of the polishing agent. When the movement 
ceases, we must assume that the freedom also ceases, hut 
not before the molecular attraction has drawn the surface 
into a continuous covering skiu, comparable in smoothness 
with the surface of a liquid. In the case of the cale-spar 
rubbed by leather, the under surface revealed by etching, 
shows unmistakable signs of furrowing, but the unetched 
surface is perfectly smooth, with the smoothness of a liquid 
surface. Whether we suppose that the furrowing is caused 
by points on the leather, or whether it is caused by minute 
fragments detached from the crystal and carried along 
through the liquid-like surface film, in either ease it is 
equally certain that the surface layer can only close over 
auu mask the effects of the furrowing if it has been in a 
state of complete fluidity for a finite period after the exter¬ 
nally caused movement has ceased. We may, I think, form 
a mental picture of the operation at the moment when the 
external movement ceases, and the unopposed molecular 
attraction assumes oommand^md maintains the movement 
till the molecules have reached the more stable equilibrium 
of a continuous siitface skin. Where the ploughing action 
has extended deeper than the range of the molecular 
attraction, the ridges and furrows remain, only their outer 
surface being covered with a film left by the moving 


molecules. In the case of a brittle tender metal like 
antimony, the liquid layer probably carries along with it 
such portions of the metal as have themselves escaped, the 
flowing action, and have remained therefore as aggregates 
of solid molecules. Any considerable mixture of such solid 
aggregates will make the flowing layer more pasty and- 
less perfectly fluid. 

Two distinct facts are brought out by these observations. 
The first is, that by mechanical disturbance a considerable 
amount of freedom of movement is conferred on the solid 
molecules. The second is, that the molecules when in this 
state of freedom are under the control of the molecular 
attraction which determines the forms assumed by the mass 
of freed molecules at the moment when their freedom is 
about to cease through the withdrawal of the externally 
applied force. 

It may be interesting to compare this view with some 
others which have hitherto been held as to the flow and 
interpenetration of solids. 

We have already glanced at the experiments of Spring 
and at the conclusions which he drew from them. The 
phenomena with which he dealt clearly involved more 
than one (orm of molecular movement or activity. Tn the 
experiments in which a powdered salt was made to cohere 
into a solid mass, high pressure and high temperature 
acting for a considerable time were believed to be necessary. 
Head in the light of the observations which have been laid 
before you this evening, it would seem that the flow and 
aggregation resulted from three causes, namely, mechanical 
disturbance resulting from movement produced by the 
application of pressure; increased freedom of molecular 
movement due to increased temperature ; and lastly, to the 
interpenetration resulting from the diffusion of free mole¬ 
cules or ions. Into .Spring’s three sets of experiments 
these causes enter in varying proportion. In the third 
series, in which different metals were alloyed by contact at 
a sufficiently high temperature, the factor of mechanically 
produced movement of the molecules was almost completely 
eliminated, the necessary molecular activity and movement 
being produced by heat alone. In this case it is probable 
that “ flow ’’ iu the proper sense only occurred at the actual 
surfaces of contact, the rest of the union being brought about 
by diffusion, as in Hoberts-Austen’s experiments with gold 
and lead. “ Flow ” I understand to he the trauslatory 
movement of molecules in a body; while diffusion is the 
movement of individual ions or molecules iu the midst of a 
body of foreign molecules. 

Flow therefore requires that a certain freedom of 
translators- movement shall be imparted to a number of 
molecules at once, either by mechanically applied force or 
by heat. 

We will now consider those observations which bear on 
the surface Jluir of solids under the influence of heal. 

For the study of these surface effects plates of pure gold 
were used. These were planished by beating on a polished 
surface, and polished by rubbing them lightly on rouged 
leather. The difficulty of obtaining a scratchless, untorn 
surface iu a soft metal like pure gold is very great, but, 
fortunately for the purpose in view, a perfect surface was 
not needed, indeed the, presence of lines of flow was 
sometimes an advantage. 

Fig. 19 shows the surface of the polished plate. This 
ami the three following figures are direct photographs 
without enlargement, by normally reflected light, with a 
3 mm. oil immersion apochroraat ofl ■ 4 N.A. The magnifi¬ 
cation is s 1500. The lines of flow of the surface layer 
are distinctly visible. 

Fig. 90 is the same plate after heating to between 700 
and HOO° for 10 minutes. The surface film has become 
detached and broken up, evidently by the escape of air 
which had been imprisoned during the planishing and 
polishing operations. The surface has a viscous appear¬ 
ance, and the holes made by the escaping gas add to this 
effect. 

Fig. 21 is the same plate after further heating for an 
hour. The surface film appears to be aggregating and 
subsiding into the mass of metal below. 

Fig. 22 is the same after further heating for an hour. In 
this case, as exactly the same spot has been photographed 
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H s in the preceding figure, it is possible to trace tbe further 
subsidence and disappearance of the original surface film. 

Fig. 2D is another specimen of polished gold after heating 
for one hour. The ruffled surface again shows the effects 
of escaping gas. 

In Fig. 24, altera further hour’s heating, the final subsi¬ 
dence and the viscous flow of the surface are clearly seen. 

In the study of massive forms of metal, microscopic 
examination can only be made by reflected light, cither 
normal or oblique. 

tiy employing thin films of metal supported on a trans¬ 
parent material such as glass or tnica, transmitted light 
may be used, and we arc thereby at once put iu possession 
of a powerful aid to the study of the structure auil be- ! 
haviour of metal in its attenuated forms. 

This subject was studied by Faraday with that wouderful 
care and resourcefulness which marks till of his experi¬ 
mental work, and the results of that study were published 
in the Bakeriau Lecture of 1857. The lecture was entitled 
“The Experimental Relations of (fold and other Metals 
to Light,” and he states that the researches described were 
undertaken in the hope that some insight might he obtained 
into the influence of extremely small solid particles on a 
ray of light. While this was the main object of thu research, 
a number of new and interesting observations on the 
chemical and physical behaviour of the noble metals in 
their most attenuated forms were made and recorded. In 
view of the particular object of the research, Faraday did 
not allow himself to diverge far into the side paths which 
opened off the main road on which ho was travelling. This 
is much to he regretted, from the point of view of thu study 
of the physical behaviour of metals. A close study of the 
experiments, and of his reflections on them, has convinced 
me that had he allowed himself to wander a very little 
further along these side paths he would quickly have met 
and grasped the true explanation of the puzzling phenomena 
which he had encountered. Had he done so, the only loss 
would have been mine, for then I should have had no tale 
to tell you to-night. 

Faraday began by dealing with gold leaf and silver leaf, 
lie found that tin; average thickness of a gold leat was 
„ Aj-y of an inch or “ i to i part of a single wa\ e of light.” 
By laying the leaf on the surface of a weak solution of 
cyanide of potassium, he reduced its thickness to such a 
degree that lie estimated ‘‘that 50 or even 10u might 
be included in a single progressive undulation of light.” 
According to this estimate, the thickness of the reduced 
leaf would be to T ’ 5 that of the original leaf, or about j 
u.i u, 7 , 7,7 an inch, or less than 10 gg. He states that the 
transmitted light was still green. Using the same method, ; 
I have obtained a leaf so thin that over most of its area the 
light transmitted was practically colourless (thrown on the 
screen). If Faraday’s estimate of the thickness of his 
attenuated leaf be correct, then we may take it that this 
colourless leaf is not more, and is probably less than 2 ' ir of 
the thickness of the ordinary leaf, or an or 

•l ■ 5 fifi. At this degree of attenuation the metallic reflecting 
power is reduced to such an extent that it is only visible 
when the leaf is held in a very intense beam of light. For 
the purpose Faraday' bod in view, it was of the utmost 
importance to determine whether the transparence and 
colour of gold leaf were genuine and intrinsic, or whether 
they were due to the effect of a discontinuous and granular 
texture. His conclusion as to the first point was “ that in 
spite of great irregularity'iu thickness caused by ribs and 
foldings,” yet “ in the best microscope and with the highest 
(lower, the leaf seemed to bo continuous, the occurrence of 
the smallest hole making the continuity of the other parts 
apparent,” and every part “ possessing its proper green 
colour.” Using modern lenses of the highest resolving 
power, together with intense and critical illumination, I 
have confirmed these observations to the fullest extent. 

Faraday’s next experiments were on the effects of heat 
on gold leaves spread on glass or quartz plates. At a 
temperature much below the softening point of glass the 
appearance of the metal is completely chnDged. The 
metallic lustre and reflecting power Rectn to disappear and 
white light is freely transmitted. He discusses this pheno¬ 
menon from various points, of view. The suggestion is 


made that there has been retraction of the gold into minute 
globular portions, leaving the glass uncovered between. 
But by further experiments he shows that this is not the 
ease when a moderate temperature is employed for the 
annealing. The microscopic appearance still shows the 
same irregularities and the same continuity, though the 
colour is changed. In this case also, my observations, 
made under the more critical conditions, confirm those ot 
Faraday. Fig. 13 is a photo-micrograph of an annealed 
gold leaf by transmitted light. (Annealed gold leaves, 
supported on glass, were exhibited which were so trans¬ 
parent that small writing could easily be read through the 
gold.) 

When the gold leaf which has been alter, d by heat is 
gently pressed l>y the smooth rounded end ol an agate 
pestle, the parts of the film which have been reached bv the 
pressure are restored to the original green colour, tiud the 
metallic reflecting power of the leaf reappears. 

Faraday discusses the phenomenon of the alternate 
appearance and disappearance of trausparenco and metallic 
reflecting power without arriving at any satisfactory con¬ 
clusion. This discussion is again resumed by him after 
the corresponding experiments with silver leaf have been 
detailed, lie found that silver leaf also is continuous. It 
is much more opaque than gold leaf, being also much 
thicker (nearly four times as thick) (diagram, Plate I.). 
When laid on plates of glass or rock crystal and heated it 
became very translucent and lost its metallic reflecting 
; power, looking more like the film of chloride of silver, 
which is produced when a silver leaf is exposed to chlorine 
i gas. Fig. 3 1 is a photograph of a piece of silver leaf 
which has been annealed at 3fi!t . Before annealing, the 
leaf would have so completely stopped all light that its 
photographic image would have been simply a silhouette 
j in black. When the silver leaf, altered by heat, is pressed 
by the agate burnisher, the metal becomes opaque and 
recovers its metallic reflecting power. 

Faraday found that when a number of silver leaves were 
rolled together and heated in a glass tube to a temperature 
below the softening point of the glass, “ it was changed 
so that the light of a candle could lie seen through forty 
thicknesses; it had not run together, though it adhered 
where one part touched another. It did not look like 
metal unless one thought of it as divided dead metal, and 
it even appeared loo unsubstantial and translucent for that; 
but when pressed together, it clung and adhered like clean 
silver and resumed all its metallic characters ” (specimens 
of this “ silver wort” were shown). 

Faraday at this point resumes the discussion of the 
phenomena. I will again quote his own words : 

“ When the silver is much heated, there is no doubt 
that the leaf ruus up into particles more or less separate. 
But the question still remains as to the first effect of heat, 
whether it merely causes a retraction of the particles, or 
really changes the optical and physical nature of the metal 
from the beaten or pressed state to another from which 
pressure can return it back again to its more splendid 
i conditions. It seems just possible that the leaf may consist 
of an infinity of parts resulting from replications, foldings, 
and scales, all laid parallel by the heating which has 
produced them, and the first action of heat is to cause 
! these to open out from each other; but that supposition 
i leaves many of the facts either imperfectly explained or 
1 untouched. The Arts do not seem to furnish any process 
i which can instruct us as to this condition, for all the 
operations of polishing, burnishing, &c., applied to gold, 
silver, and other metals are just as much fitted to pro¬ 
duce the required state under one view as under the 
other.” 

In this paragraph Faraday leaves ns with two alternative 
suggestious, the one being that the metal may exist in two 
forms—the transparent, dead form, and the metallic reflect¬ 
ing form ; the other suggestion being that the changes 
produced by heating or by pressure are purely due to a 
certain mechanical subdivision into films of the metal, 
the beaten leaf being like a Venetian blind with its louvres 
closed, the effect of heating being to open the louvres ao 
, that light can pass through freely. I must confess that 
| this last suggestion laid hold of my imagination, and for a 
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considerable time seemed to me to supply the best expla¬ 
nation, not only of Faraday’s observations, but alio of a 
number of independent observations of my own. But a 
more extended investigation of the whole question of 
surface structure has convinced me that its application 
is very much more limited than I had at tirBt supposed. 
Under proper conditions these superimposed films are 
certainly produced, and one of the first effects of heating 
is to open them up (Figs. 20 and 23). But these films are 
themselves trauslucent or transparent, and they are also 
undoubtedly continuous. 

I now believe that the transparence which is developed 
by heat in thin leaves and films is an intrinsic property of 
the metal when it is in an unstrained condition, and that the 
highest degree of opacity and of metallic lustre is only 
found in surfaces which have been overstrained by the 
operation of burnishing or polishing. 

For the investigation of this subject leaves of gold and 
silver are in mauy lespects not the most suitable forms of 
film. The foldings and ribs, and the general irregularity of 
surface and thickness, complicate the problem unnecessarily. 

By various chemical methods smooth continuous films 
of any thickness can ho obtained. With these films the 
difficulties of examination are much reduced, and many 
troublesome features can be safely e iminated. 

lfilms of gold, silver, and platinum have been made 
which ranged from 10 /a/a to 20/t/i in thickness; and on 
annealing by heat these films have become highly trans¬ 
parent or translucent, while their smoothness and continuity 
have been greatly superior to th.it of gold and silver leaf. 
With these films before us, it is possible to feel quite sure 
that the transparence is an intrinsic property of the metal, 
and that it does not result from a merely mechanical 
alteration of its particles. 

Faraday describes how he prepared gold films of varying 
thickness and of great smoothness and continuity by placing 
specks of phosphorus on the surface of a dilute solution of 
gold chloride. 

Films made in this way were annealed by heating on 
glass. Figs. 15 to 18 show the effects of annealing on films 
of various degrees of thickness. 

Before annealing, the thicker films (Figs. 13, ir>, 17 ) were 
olive green by transmitted light and had a full yellow 
colour and metallic reflection by reflected light. The 
thickest film (Fig. 15) required a very intense light to 
show its green translucence. Fig. Ifi had the same depth 
of colour as gold leaf, and Fig. 17 was thinner and paler. 
Fig. 18 was much thinner than any of the others, showed 
hardly any metallic reflection, and its colour was blue- 
purple by transmitted light. The thickness of these films 
ranged from 10 /tju to 150 gju. 

After annealing, the colour of this film was rose-pink by 
transmitted light. The photograph shows that it was quite 
continuous, but with thickenings or aggregations distributed 
regularly over the surface. The photograph has been made 
somewhat dark in order that the structure may be shown 
more distinctly, but, as seen under the microscope, the 
surface was entirely free from dark or opaque patches. 

In Fig. 17 the retraction into globular or rounded forms ; 
of greater opacity is very pronounced, but the continuous , 
transparant film covering the whole surface is distinctly 
seen. Under the microscope this film was of a very pale 
pink colour, the thicker parts being of a slightly deeper 
shade. The opaque-looking granules of the photograph 
were really of a dark brown-green colour. 

In Figs. 10 and 15 the thickened patches are of larger 
size and of greater opacity. The transparent parts seemed 
as if covered with an irregular film of pink jelly dotted over 
with little rounded heaps. 

The bright gold and platinum paints made for ceramic 1 
gilding by the Gold und Silbr-r Scheide Anstalt of Frank- i 
furt, supply an excellent means of obtaining continuous j 
films of almost any thickj^ss. In these paints the metal | 
has been brought into' perfect solution in an essential j 
oil- A plate ot' glass or cf mica is smoothly coated with j 
the paint, which is allowed to dry naturally. It is then j 
heated iu an air bath to about 400°, when tiie solvent oil , 
and other volatile constituents are drfvcn off and a smooth j 
bright metallic film is found firmly adhering to the glass. 1 
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At this stage the film is translucent and green by trans¬ 
mitted light. If the film is kept at a higher temperature 
for some time it becomes more transparent, and the colour 
by transmitted light changes to blue or purple. By long 
continued heating the film assumes a frosted appearance 
by reflected light, and the colour becomes paler by trans¬ 
mitted light. 

These films arc sometimes blistered by air bubbles, and 
an excellent idea of their outinuity and transparence is 
obtained by ea r efully examining the spot where a bubble 
lias been formed. So horn-like and translucent are these 
films that it was at first assumed that the paint contained a 
binding flux or frit, but, on careful inquiry I was assured 
by Dr. Fritz Koehler, the scientific director of the F’runk- 
f urt Works, that the films left on the glass are pure gold 
and platinum and free from any flux or frit. l'ig. 14 is a 
gold film of this kind which has been annealed to the purple 
stage. 

The thickness of a similar film was estimated by weighing 
the gold from a given area. Assuming that the density of 
the gold in this ioriu is normal, the thickness was I fir, g.u, 
or about twice the thickness of a geld leaf. Under the 
microscope the thickness, as seen at bubbles and broken 
edges, seemed to be much greater than this. These films 
show conclusively that annealed gold is certainly trans¬ 
lucent. up to this limit of thickness (diagram, Plate 1.). 

In dealing with the surface flow caused by mechanical 
disturbance in the earlier part of this lecture, the conclusion 
was reached that this phenomenon is due to a certain 
freedom being imparted to the solid molecules, the forma¬ 
tion of a smooth, liquid-like surface being due, as it is in 
liquids, to the action of surface tension. The photographs 
of metal surfaces already before you have shown unmis¬ 
takably that the efleets of heal also confers on the solid 
molecules a freedom which enables the superficial layer of 
molecules to behave like a viscous liquid, 

A third agency bv which this freedom may be conferred 
upon the surface molecules is the application of solvents or 
partial solvents. The solvent whose effects I will now show 
is mercury. When a surface of gold is exposed to mercury, 
the mercury at. once forms a thin film of alloy. If the gold 
is gently heated so as to volatilise the mercury, the surface 
of the gold is left in a frosted condition. 

The micro-siructure of the surface now reveals the very 
interesting fact that in volatilising the mercury has not left 
behind it a sponge of gold as might have been expected, but 
that the gold is now in the form of transparent grauules of 
a deep gold colour, which give little or no metallic reflection 
from their surface. The explanation appears to me to be, 
that at the moment of their separation from the mercury by 
heat, the molecules of gold are in a state of freedom which 
permits their mutual attraction to draw them together into 
granular or drop-like forms. 

This phenomenon is even more plainly seen when 
mercury is allowed to act iu the same way on metal films 
supported on glass. In this case, by the use of transmitted 
light, the micro-structure is seen to consist of granules and 
rounded forms. 

If a film of gold on glass is exposed for an instant to 
mercury vapour, the minute globules which coudense on 
the surface spread with great rapidity through the gold, 
forming a transparent alloy. 

Bv gentle heating the mercury is driven off, and the gold 
is left in the form of a continuous film dotted thickly over 
with slight thickenings or mounds, which mark the points 
at which the alloy has been drawn up into aggregations. 

When a minute globule of mercury is placed on a gold leaf 
laid upon glass the mercury may be watched by the micro¬ 
scope as it spreads between the many folds and laminations 
of the leaf. 

The differences between the laminated texture of the leaf 
and the closer and more horn-like texture of compact films 
deposited by chemical agents is made very obvious when 
the behaviour of mercury on one and the other is watched 
by the microscope. In the leaf, thin streams of mercury 
may/bo seen shooting rapidly in all directions till the whole 
surface is converted into an alloy. In the compact film the 
mercury creeps slowly and almost inobviously from p6int. 
to point. In the one case the mercury molecules move in 
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a body from point to point, in the other tftey seem to diffuse 
through the substance of the gold. This seems to confirm 
Faraday's view as to the laminar structure of leaves of 
gold and silver. 

In the foregoing sketch I have not presented the 
observed facts in the order in which they were made ns 
the strictly chronological sequence is not so well adapted 
i'or presentation within the limits of a single hour. The 
aspect of the subject to which 1 shall now invite your 
attention was really that which first presented itself to me 
more than three years ago ( Brit. Assoc. Kep., Glasgow, 
!‘J01, 004. Proc. Boy. Soc., 72, 218, 226). 

When a metal surface illuminated by obliquely reflected 
light along the line of its flow is magnified to from loo to 200 
diameters, the surface is seen to he dotted over with tiny spots 
of light like minute, scales (Figs. 31. da, fill, 38, SO). These 
spots are of various degrees of brightness, and of various 
shades of colour. I f the metal under examination is lead, the 
all-pervading colour is blue, and the bright spots vary from 
bright white to a shade of blue barely distinguishable from 
the surrounding ground colour. As the surface of the 
metal is made Hatter and smoother by polishing, the 
very bright spots become fewer or disappear altogether, 
and the fainter and more deeply coloured spots require a 
more intense light to reveal them. The spots which arc 
only brought to light by intense light are altogether 
different in appearance from the bright spots which are 
\foible by light of low intensity. Tbc.se latter appear to 
be simply spots of light directly reflected from surfaces 
suitably inclined to the incident r«i\s. They resemble the 
broken-up reflections from the ripples on a dark sheet of 
water. They reveal very little of the surface structure, 
except at those particular little patches which happen to 
be inclined at the proper angle. < hi a photo-micrograph 
they are generally surrounded by a blurred halo. The 
effect of the fainter spots is totally different. However 
intense the illuminating beam may he, they retain their 
distinct form and colour, and the impression made on the 
eye is, that the forms arc vis,lib* in virtue of a general 
light and transparence over tie* whole surface. Any 
bright reflecting spots of the first class which may he 
imultaneously visible with those of tin* second class, serve 
h: oinphasino the difference between the two appearances. 
The view which first occurred to me was that the faint 
spots constituted a certain scale-like under-structure which 
was being seen through a greater or less thickness of 
transparent film ; the depth of colour being determined by 
the thickness of the covering^ film. Thu difficulty which 
presented itself in accepting this view was in imagining 
what could be the nature of the scale or plates which, when 
submerged in a medium of their own substance, could still 
act as minute reflectors. This difficulty could only be met 
by supposing that the physical structure of the scales was 
so different that they could behave towards a ray of light 
in a markedly different way from the medium with which 
they were surrounded. It is unnecessary to trouble you 
by detailing the difficulties presented bv this view of tin* 
structure, and the various suppositions by which attempts 
were made to explain away or meet them. 

Transparence of metal substance having been proved, 
and the flow under the influence of surface tension having 
also been established, the true explanation of the spicular 
appearance followed not very long after. 

The spieular appearance is caused by a granulation on 
the surface, the gathering into mounds of a transparent or 
translucent material (Fig. 36). This granulation is re¬ 
markably uniform in its superficial dimensions, but varies 
enormously in thickness. Granules may be formed which 
are nearly complete spheroids (Fig. 33). The appearance 
of these indicates most plainly tins part played by surface 
tension in their aggregation. They are neither j. mere nor 
less than solid drops. On metal surfaces frosted by heat 
or by solvents the drop-like form is most obvious. 

In thin films laid on glass, and also on the surface of 
partially polished metal, the granules may be so thin as to 
be absolutely invisible except by obliquely reflected light. 
Their radius of curvature becomes very great, so that even 
optically they are practically flat. This disc of cardboard 
is a model on a scale of 1:250,000 of a thin granule ; its 
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diameter is 500 mm., and its thickness is 1 mm. You may 
very naturally ask on what grounds these statements a* to 
dimensions are based. In anticipation of your question, 

1 will explain the matter as fully as time will permit. 

When the spicular structure, by oblique light was first 
observed, one of the most striking features was the. remark¬ 
able aveiage uniformity in the units of structure. In the 
many metals examined the same amount of magnification 
was always necessary to bring thfo structure into view. 
When the test of measurement by the eye piece micrometer 
was applied it was found that the size of the units varied 
between 1000 auu 2500 g,a. Th* forum of these units are 
quite irregular, varying from simple rounds to elongated 
aud kidney -shaped or shell-shaped figures. The outlines 
interlace and blend into complex combinations, which, how¬ 
ever, always retain the same general characteristics as to 
for i: and si/e. As is well known to microseopieists, the 
measurenwnt of the magnified image depends to some 
extent on the X.A. of the lens employed. The cause of 
this is evident when it is remembered that all visible images 
arc made up of minute bright dfoes. just as iu a. half-tone 
block the picture is built up of minute black dots. If the 
individual dots arc small the grain of the block is said to 
be line, and the resulting picture may be full of flue detail. 
If the dots are large, even the naked eye resolves the 
picture into its constituent dots, and no really minute detail 
etui be reproduced. Any detail smaller than one of the 
dots will cither appear as a single full-sized dot or it will 
not appear at all. This applies in exactly the same way 
to microscopic images; the resolving power, or the power 
of showing minute details, is measured by the size, of the 
minute discs or antipoints of which the image is built up. 
The size of these discs is mainly determined by the 
numerical aperture of the lens. The great modern advance 
in practical microscopy has been coincident with the 
commercial production of lenses of high numerical aperture. 

Making due allowance for the foregoing facts, it is found 
that measurement of the micro-images of granules or 
spicules by lenses of widely different. X.A.tire in very close 
agreement. This fact is of importance, as it practically 
proves the objective reality of the spicular structure. But 
it is needful to keep in mind that in all microscopic vision 
we are seeing diffraction images of the tiling, not the thing 
itself as we should see it by simple vision. 

From what has gone before, we may safely conclude that 
the micrometre measurements of the granular aud spicular 
structure may 1 m* taken as giving a fair approximation to 
the dimensions of the structural units. 

Turning now to the measurement of the thickness of 
granules and spicules, we may take it that the maximum 
is represented by the drop or globule whose thickness is 
nearly the same as its other dimensions. If granules ©r 
spicules were only visible in the surface of metals in their 
massive and opaque forms, the measurement of their thick¬ 
ness would be .extremely dilficult. Fortunately this spicular 
structure can be developed and seen in films of all degrees 
of transparence. As the thickness of films can be estimated 
very closely, and in some instances actually measured, we 
are at once in possession of data for the measurement of 
the maximum thickness which is possible for the granules 
composing any particular film. Let us start, therefore, with 
a gold leaf of the standard thickness of 90 x 10 -' mm. 
(=90 fift). Wc know certainly that the granule* with 
which it is covered cannot be thicker than this. From the 
undoubtedly laminated structure of the gold leaf it is im¬ 
probable that the granules w hich arc seen on its surface 
really occupy the whole thickness of the leaf; each lamina 
may be made up of separate granules. 

By floating the leaf on a dilute solution of cyanide of 
potassium, it may be thinned to almost any desired degree. 
If the estimate that the thickness of a gold leaf thinned 
by this method is 1 20 of its original thickness is correct, 
j then the 90 gu of the original leaf has been reduced to 
I 4'5 gg. Now, on the thinned leaf which was shown on 
the screeD, the spicular structure, as seen by obliquely 
reflected light, is very distinct and well-marked; therefore, 
we have in this specimen granules or spicules which are not 
thicker than 4*5 jug, while their superficial area remains 
the same as it is in granules 20 times as thick. Taking 
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the average diameter of the spicule as 2000 pp, mid the 
thickness as 4 - S pp, the ratio of diameter to thickness is as 
•tOO : 1. But we are not by any means at the lower limits 
of thickness, for, oven by the cyanide method, thinner films 
can be obtained, not perhaps in large, continuous sheets, 
but still in pieces of quite respectable size. The thinnest 
gold films made in this way are almost invisible while they 
are floating on water ; it is only when they are dried that 
they can be seen distinctly. Under intense illumination 
these films were entirely without metallic reflection, but 
appeared of a faint rosy pink under the oblique light. 
The average thickness of gold films of this description is 
probably not more than 1 pp. 

lly chemically depositing silver on glass it is possible to 
obtain films of such thinness that they are invisible to the 
unaided eye. Only under an intense oblique beam is the 
spicular structure disclosed. Even in a film of this thinness 
the changes of colour and opacity produced by annealing 
and by burnishing can he distinctly seen by the microscope. 
Various observers have measured the thickness of metal 
films of minimum thickness, and figures ranging from 3 pp 
down to 0■ -pp have been obtained. I feel confident that l 
have seen a well-defined spicular structure in films not 
thicker than Ipp ; at this thickness there are probably only 
10 molecules in line across the section. The spicule at all 
degrees of attenuation retains approximately the same 
superficial area, so that the ratio of mean diameter to mean 
thickness, in the case of al pp film, is as 1800:1. When 
it was discovered that the “granules” seen in gold films 
were of this extreme thinness, the name “ granule ” seemed 
quite inappropriate when applied to a figure whose thick¬ 
ness was only of its diameter, and the name “ spicule ” 
was then given to these small units, and lias been used 
ever since. 

Now as to the cause of this particular structure in thin 
films and on the surface of solids, it is necessary to speak 
with caution. 

The appearance in every solid substance of a structure 
whose units are of so nearly the same size superficially, 
and the persistence of this appearance as the him is 
reduced to an almost molecular thinness, is sufficiently 
remarkable. 

It is not unnatural to argue that those molecular attrac¬ 
tions which manifest themselves in liquids by the formation 
of drops and thin films may be held accountable for the 
similar appearances which occur in solids, seeing that it 
lias been proved that the surface layer of molecules in 
solids can behave in many respects exactly like a liquid 
film. If this were so, we might regard the granule and the 
spicule as marking arrest points in the development of a 
globular or drop-like form from a uniform layer of mobile 
molecules. 

The tendency of a thin stream of water to break up into 
drops under the influence of surface tension is well known. 
The picture on the screen is taken from an instantaneous 
photograph of a stream of water breaking up in this way. 

In some of the photo-micrographs shown, notably in 
Fig. 33, it was pointed out that the ridges formed in 
the surface layer have a tendency to break up, ub a liquid 
might do, into drops or granules. This is particularly well 
seen in the case of freshly-cut lead (Fig. 37). In this 
photo-micrograph the oblique pencil of light is striking 
across the line of the ridges. When the object is turned 
round through a right angle, so that the light strikes along 
the line of the ridges, the reflection is mainly from these 
granules, and the continuous lines of the ridges and furrows 
are no longer seen (Fig. 38). 

'Tlie breaking up of ridges into granules takes place even 
when the film in which they occur is of extreme thinness. 
This can be shown on the screen by painting a piece of 
glass with a liquid in which a staining material has been 
dissolved. If the thickness of the film is properly adjusted, 
flow lines are produced, and these are seen breaking up 
into minute flattened drops. The continuity of the film all 
over the glass is proved by the fact that some of the minute 
drops grow by swallowing the others till in time a com¬ 
paratively few large drops have taken the place of many 
small ones. This could only take place if the visible drops 
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were in connection with each other by means of a continuous 
film. This is just what takes place when a thin film of gold 
or silver supported on glass is heated ; thickening at points 
and granulation result, but a thin continuous film remains 
over tho whole surface of the glass (Figs. 15, 1G, 17). 

In its scale, the illustration of granulation now thrown 
on the screen is only a little smaller than the paint-brush 
illustration witli which we began ; the phenomena observed 
can, therefore, only be regarded as roughly analogous to 
the microscopic phenomena of metal films. But it is 
possible to produce the true microscopic “ spicular ” 
appearance in a film of liquid of extreme thinness. A 
glass slip is touched by an oily brush, so that only the 
slightest smear is left on the surface; this is very gently- 
wiped till it lias almost disappeared, only the faintest dim¬ 
ness being visible when the glass is held under an intense 
light. If the surface is now examined under the microscope 
by obliquely-reflected light of sufficient intensity, ridges and 
“ spicular ” forms, the exact counterpart of those seen in 
solid surfaces, are distinctly visible. 

The arguments and illustrations on which my preliminary 
propositions are bused have now been presented to you in 
outline. It only- remains to refer very briefly' to the 
bearing of these propositions on certain matters of general 
interest. 

The production of highly-polished surfaces for reflecting 
purposes is an art of great antiquity, but it became of 
scientific importance only after the invention of the reflect¬ 
ing telescope. The production of large lenses and specula 
for astronomical telescopes engaged the attention of the 
most distinguished astronomers; for these, therefore, the 
art of polishing assumed considerable importance. Lord 
Kaylcigh, in Ills Koval Institution lecture on “ Polish,’’ 
gives some most interesting particulars as to his own 
experiments on the conditions which determine the success¬ 
ful grinding and polishing of glass. Lord Wayleigh seems 
on the whole to incline to the view that polishing and 
grinding are discontinuous; that is to say, that polishing 
as a process is distinct from grinding. This view he holds 
in opposition to Herschcl, who strongly expressed the other 
view, namely, “ that polishing was nothiug more than 
grinding down large asperities into smaller ones by the use 
of hard gritty powders.” Lord Kaylcigh suggests that “so 
much discontinuity with the grinding action has to be 
admitted in any case, that one is inevitably led to the con¬ 
clusion that in all probability the operation is a molecular 
one, and that no coherent, fragments containing a large 
number of molecules are broken out.” 

If the propositions laid before you this evening have 
been established, then Lord Kayleigh’s conclusion that 
“ the operation is a molecular one,” is confirmed and 
extended, for it is now shown that tho removal of molecule- 
from the surface during polishing is not the essential part 
of the operation, which in its essence involves the forma¬ 
tion of a mobile layer of molecules on the surface. 

8o far as my observations have gone, I have found no 
exception to this; all the substances examined have shown 
the same signs of surface flow. Glass, agate, calc-spar, 
graphite, metals of all kinds, salts of all kinds, gelatin, and 
cellulose all appear to flow in the Bame way (Fig. 42). 

Some of the observations recounted in this paper seem 
to bring ns a little nearer to an understanding of the colour 
and lustre of metals. These phenomena are already recog¬ 
nised as tho result of some combination of the absorption 
and reflection of light. We now know that the reflecting 
surface is itself transparent and coloured, so that even the 
most perfectly polished metal surface does not reflect tin- 
whole of the light it receivea, • portion of it being lost by 
absorption in the transparent film. The depth of the 
colour results from the relative proportions in which the 
light striking the surface is reflected and absorbed, and 
this in torn is determined by the thickness of the trans¬ 
parent film and the angle at which the rays pass through. 

The majority of metals are white or bluish-white, theii 
transparent film being blue. Copper is pink, and it- 
transparent film is red. Nickel is warm greenish-white, 
and its transparent film is bottle-green. In these metal* 
the colour may be fully accounted for by assuming the 1 
a portion of the white light they reflect is tinted by it* 
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passage through the coloured film. The thicker this film 
is, the more strongly is the light tinted. 

The warm pinkish-white of bismuth caunot result di¬ 
rectly from the colour of its transparent film, which is of 
a deep indigo-blue colour. Whether the warm tint is caused 
by a film of oxide or whether the metal is truly dieluoic 
has not yet been ascertained. 

Gold, with its yellow-red reflection and green trans¬ 
parence, may fairly be held to he dichroic. )ts ruby 
colour seems to be in some way associated with the 
reflection of light by thin films, and does not necessarily 
indicate the existence of two transparent forms, u green 
and a red. The thin films prepared by partially dissolving 
gold-leaf in cyanide solution exhibit an appearance of pink 
traoslucence only when a certain amount of light is reflected 
from their surface. By transmitted light tin* films are 
colourless according to their thickness. 

Some of the effects of metallic lustre may be due to the 
presence of coloured films on the polished surface. Every 
change in the incidence of the light falling on the surface 
alters tho depth of film through which the light has 
to pass, and produces variety and play in the coloured 
reflections. 

There is no expression in use which properly describes 
the peculiar lustre of a perfectly aeratehless, perfectly 
polished metal surface. Polishers themselves speak of u 
“black polish,” but this may equally well refer to a scratch- 
less polish on any surface. 

Prof. Flinders Petrie has spoken of it as a “ wet lustre,” 
and the expression strikes me as a happy addition to the 
nomenclature of metallurgy. 

1 am hopeful that the discovery of the formation of thin 
films or layers of mobile molecules on and between the 
surfaces of solids will help to clear up some of the mystery 
which surrouuds such subjects as plasticity and flow in 
solids and the causes and effects of veer strain and elastic 
fatigue. 

Of more direct interest to the chemist is the possibility 
that light may be thrown by this line of study on the action 
of contact substances, or solids catalytes, and on the 
separation and growth of solid aggregates in liquids an l 
gases. 

With reference to the first of these questions some 
interesting observations were made a few months ago on 
the part played by extremely thin metal films in accelerating 
chemical action. In these experiments, films only a small 
fraction of the thickness of a gold leaf were found to he 
as efficient in promoting chemical combination as much 
thicker films hud been. So far as I can sec there is no 
advantage iu using a film more than a few molecules 
iu thickness. If this belief can he confirmed by more 
exhaustive experiments, it should be possible to find means 
by which valuable materials like gold or platinum may he 
presented in films of minimum thickness and of almost 
unlimited area. A cubic inch of platinum spread in a film 
live molecules in thickness would cover an area of over 
seven acres. 

As the time at my disposal, and I fear also your patience, 
is more than exhausted, these matters of speculation, how¬ 
ever fascinating, must be left for future development.. 


#fU)ca$tIe Section. 


Meetin / held on Thursday, October 8th, 1903. 


DU. J. T. J»U.\'V IN THE CHAIR. 


The Chairman’, in presenting tho Kaville Shaw .Medal to 
l)r. WiUittin Campbell, said that it was fitting that a 
memorial to the late local secretary, should take the form of a j 
medal to be awarded to a student of the Durham College 1 
of Science for work done in inorganic chemistry or metal¬ 
lurgy, for thoso were the departments of the College with ; 


which Saville Shaw was for so long associated ; and that 
no fitter recipient thnn l)r. Campbell could ho imagined, 
inasmuch as be had received his earliest instruction in 
metallography from Savillo Shaw, and might justly la- 
described as bis most distinguished pupil. 

Prof. Louis said that as one of the two responsible fur 
rci-ommending that tho medal be awarded to Dr. Campbell, 
he was guided by the recollection that Saville Shaw’s own 
aork was in that branch of knowledge known as metallo¬ 
graphy, and that a study of the physical structure of alloys 
gave valuable clues as to their importance in the arts, and 
to the failure in some of their applications. In this 
direction a small hand of men was doing most valuable 
work, not the least of whom was one of the Section’s most 
di'tiuauishcd members—Mr. Stead. 


CHAIRMAN'S ADDRESS. 

THE LIKE AND WORK OK JOHN CLOVER, 
INVENTOR OF THE CLOVER TOWER. 

HV lilt. ,1. r. DUNN. 

The idea having been mooted that a scries of short 
biographical accounts of men who Imil made their 
mark Oil the history and progress of chemical industry, 
especially of those who have been connected with this 
Society, would be interesting and perhaps useful, I have 
endeavoured to get together materials which should enable 
me to give you a connected, if brief, account of the life 
and work of one who certainly has influenced fundamentally 
at least one important brunch of chemical industry, who 
was connected with our own district, was a member of this 
Section, and was the lu st medallist of our Society—the late 
John (ilover. 

,1“ my earlier years, and especially when I was Secretary 
of the Newcastle Chemical Society and of this Section, J 
saw something of Mr. Glover, and”knew enough of him to 
admire many points in his character; but I never knew 
him intimately, and my ac<|iiuintauee with him was only 
towards the end of his active career; nor should I have- 
been able to give anything but a very meagre account 
of him, had I not been helped by many of those, his 
relatives and friends, who knew him much better than 1, 
and who have responded most kindly to my request for 
information regarding him. May I, at the outset, offer 
to them my thanks: to Mr. IViu. Glover and Mr. Ilenrv 
Glover, his sons, and his (laughter, Mrs. C. S. Swan; to 
Sir Lowthian Hell, Dr. J. W. Swan, Mr. John Fattinson, 
Dr. Lunge, the Rev. J. ('. .street, and Mr. James Hall 
of Dilstou, all of whom have given me either facts in 
regard to Mr. Glover's life or lights on his character. 
And I have naturally, for information as to his work, 
turned largely to that storehouse of fact and reference' 
Dr. Lunge’s “ Sulphuric Acid and Alkali.” With all this] 
I fear my account is slill somewhat thin and incomplete. 

John Glover was horn in Newcastle in 1817. Little 
seems to be known of his early days, but he was apprenticed 
to a plumber, and iu due course became a workman in the 
craft. Even during his apprenticeship, his taste for reading 
seems to have asserted itself, for " when serving his time 
as a pi umber.” says Mr. Wm. Glover, “he always carried 
a book. His master had the contract for keeping in 
repair the ‘ pants’ which supplied the town with water If 
ever lie had to wait owing to any cause when repairing a 
pant, he used to sit in the pant and read. His employer 
also had a connection amongst the county houses — 
Havensworth Gastle, Ulagdon, &c.—and when they wanted 
repairs they always asked for Glover to be sent, young as 
he was, as his work was dune conscientiously. Many a 
time, I have heard him say, he was tramping over the 
Town Moor at two in the morning, coming home from 
Ulagdon or some other country house. There was no eight 
hours’ movement in those days.” 

As a plumber, then, he obtained employment in the 
Felling Chemical Works of Mr. Hugh Lee Pattin.oii, 
where the leaden chambers used in the manufacture of 
sulphuric acid required a staff for their repairs. His active 
mind, however, was not content with tho mere carrying 
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the surplus heat, and the baffling action is the same as in 
the other devices. Niedcnfiihr has suggested the use, 
between the chambers, of the Lnnge-Kolirmuun pinto- 
towers. All his chambers, hut especially the second and 
third, are made much smnlier than us ml (about 
l,0i)O cb. m. in a set equivalent to an ordinary set of 
3,000 cb. m.), the work of the remainder of the space 
being done by the two inteicnlnted towers, lie also uses 
a small plate-town- as the first of two Gay-1,tissues, the 
second being an ordinary coke-packed tower. 

The possibility of completely absorbing a large excess 
of nitrous gases by using a sufficiency of Gny-lmssac 
accommodation, anil of completely recovering the gases by 
denitration in the Glover tower, has led to the system of 
so-called “• font'll working” (which has been chiefly 
attempted in France), in which the whole process is 
hastened by having always present a much higher pro¬ 
portion of nitrons gases than is usual in ordinary work. 
The reaction thus occurring more rapidly, it is possible to 
pass through a given chamber space in a given time a 
much greater volume of the reacting gases ; and in order 
to obtain the draught necessary to effect this (and also to 
acquire more perfect controi over the regulation of the 
process), mechanical aids to or substitutes tor the ehimm-y 
draught hate been introduced. 

The liistoiy of the use of the fan lias been I raced by 
Aliihlhaeuser, I’lnth, anil others; fans for the purpose arc 
made of hard lead, and now of stoneware, and are intro¬ 
duced either after the Glover tower or before the Gay 
I.tissue, the latter being now the more generally approved. 
Benkcr and Hartmann have lately pointed out that in 
this forced working with the use of the fan, it is more than 
ever important to carry away the heat of reaction, so as to 
prevent tho temperature from rising too high; and they 
have strongly advocated, in conjunction with the use of the 
fan, the substitution of swum in the chambers by water 
in the form of fine spray. 'I lie evapotation of this water in 
the chamber itself brings down the temperature to that 
most, favourable to the reaction, and the outside production 
of steam is of course at the same time saved. Honker 
and llartmann give some quite extraordinary figures, 
showing the increased production arising from the use of 
fan anil spray. In one case a work using 7,30(1 kilos, of 
pyrites per day had its consumption increased to 
13,81)0 kilos., or a reduction of chamber space from IS !) 
to 10'7 cb. ft. per lb. of sulphur burnt, in another tin- 
daily production of acid rose front 16,000 kilos, to 
24,003 kilos., corresponding to a reduction in chamber 
spare from 2.3 to 15-3 cb. ft. pci lb. of sulphur; while in a 
third the production of acid rose from lo to 17 terns daily, 
the chamber space per lb. of sulphur decreasing from 21-11 
to 14-o eb. ft. It is, however, not quite clear whether, 
with this great saving of chamber space and ecomony cf 
fuel, the nitre consumption is also low. 

The principles on which most of these proposals are 
based have been already brought together and discussed by 
Lunge in his “ Sulphuric Acid and Alkali ” ; and the modern 
developments of physical chemistry have shown that tiiese 
manciples are all in accord with one or oilier of the 
now well-known laws governing the progress of chemical 
reactions. 

Some of tho more recent of these proposals have been 
made as the direct consequence of the study of these laws 
—in particular the law of “ mass action,” and the infh enee 
of temperature in determining equilibrium between two 
opposing directions in a reversible action—and it is, I 
think, matter for congratulation that attempts at the 
improvement of industrial chemical processes should be 
based upon such scientific foundations; their success is 
likely to be ninre**t>re, aud progress in improvement 
more steady, than when endeavour was made from a 
narrower outlook. These laws of chemical action were 
unknown when John Glover devised his tower; but his 
attempts to achieve his object were no haphazard process 
of trial and error, but were based upon his knowledge of 
the science of his day ; and if it is to his credit that he did 
achieve, by the application of the science that he knew, 
the objects he had directly in view, of recovering the 
nitrons gases and concentrating the chamber add, it is also 
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! a happy Circumstance that he should at the same time have 
achieved, hy the operation of the laws of science that he 
did not khow, other ends that he hud not in view, in the 
i enormously increased yield of acid in the tower itself. 

In 18(!l John Glover left Washington, nnd went to 
Wallsend, where, in conjunction with Mr. F. Clark and 
Mr. .1. Man-son. he founded the Carville Chemical Works. 
It was here that he really worked out the idea of his 
tower; and after some failures due to using too thin lead 
for the saucer, he soon arrived at. practically the form which 
's in use at the present day. 

He took no patent for his invention, nor did he try to 
keep it secret. On the contrary, he freely furnished 
information in regard to it to all who asked. Dr. Lunge 
tells me that in 181)5 or [806, as a young chemist who hud 
come to Tyneside to see some of its chemical industry, 
he was introduced by l)r. J. W. Swan to Glover, who 
showed him over the works. “ A few years l iter,” says 
Lunge, “ in mv then position as manager of a small 
alkali works at South Shields, I called again upon Mr. 
Glover for the purpose of seeing the tower w-hicb will 
bring his mime down to posterity, lie received me with the 
greatest kindness, and provided me, although manager of 
a competing firm, most frankly and unselfishly with :til and 
every information needed. He did so to every visitor who 
applied to him.” 

Itefore very long the GInver tower, in spite of opposition 
and ndveise criticism (a full account of which will be found 
in Lunge’s “ Sulphuric Acid and Alkali,” Y r ol. I), had 
inet with very widespread acceptance, and about 1370 1, 
Glover and bis sons were kept busy designing towers 
to suit various installations. The fees charged for then- 
plans represent the only pecuniary benefit Glover ever 
derived from bis invention. 

The Carville Chemical Works went on for over 20 vein's. 
Kvil days came upon the chemical trade of the Tyne (into 
the causes of this it is no part of my business to enter 
here), and many of the works had to close their doors. 
Among these, in IS82, were the Carville Works; and John 
Glover's active connection with chemical industry ceased. 

The rest of his life was spent in retirement, as far as 
manufacturing work was concerned, aud he found vent for 
his energies ia various branches of philanthropic work, 
lie was an active member of the Committees of the Village 
Homes for Girls nt Whitley, anil the Discharged Prisoners’ 
Aid Society, and was also one of tile original members of 
('ommittee of the “ Wellesley ” Training Ship in the, Tyne. 
In this he took for years a very great interest, and devised 
for the ship a most efficient system of ventilation, bv which 
he secured an equable temperature at all seasons of the 
year. 

In his later years Glover gradually withdrew from 
i his public work, and to a great extent from intercourse 
with bis fellows. This was due largely to his increasing 
deafness, a malady peculiarly trying to one of his genial 
and social instincts; Great as this deprivation must have 
i been to him, however, lie bore it with great fortitude aud 
even contentment, and lived, quietly happy among his 
books, and in full possession and active use of his intel- 
ectuul facilities, till the end of April I'. 102 , when be passed 
away at the ripe age of 85. IIo was full of years, and la¬ 
wns the recipient of at least one public honour, an honour 
which lie appreciated very highly, and the recollection of 
which must often have helped to brighten the cloud that 
settled over his later years: be was the first Medallist of 
this Society, in 1896 the Society's medal for conspicuous 
service to applied science was presented to him at the 
! Annual Meeting in London, end eloquent testimony was 
borne, both by the President, Mr. Thus. Tyrer, and by 
Dr. Hurter in a paper written for the occasion, to the 
; value and benefit of Glover’s invention. In replying, 
and thanking the Society for the honour they bad done 
him, he ended with a sentence of characteristic modesty :— 
“ 1 derive great pleasure also from the thought that mv 
name should be coupled with that of one so eminent in the 
science of chemistry as Gay-Lussac.” 

John Glover wus an active member of the Newcastle 
Chemical Society, a very regular attender at its meetings, 
and a erntributor of original and always kind'y criticism 
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at its discussions'. Ho was President of the Society for the 
sessions 1870—187*2. His address in October 1870 con¬ 
sisted chiefly of suggestions for investigations, and ranged 
over a wide variety of topics : sanitation and tW germ 
theory of disease, the physics and chemistry of coal mining, 
losses in the Leblanc process, and analytical differences in 
the determination of sulphur in pyrites and of manganese 
peroxide in manganese ores. At the end lie said : “ Home 
of you may have imagined that most of my recommenda¬ 
tions have a mere money value for their end, and have not 
been made iu the interest4 of pure science. If this D so, 
it is not, I assure you, because I undervalue the pursuit of 
science for its own sake; for 1 believe that such of you as 
devote yourselves to purely scientific investigations, from 
the promptings of a pure and devoted love, may not, as 
your reward, gain material wealth, hut you will have 
formed, what is of infinitely greater value, a noble character 
and a capacity for enjoyment which wealth cannot give.” 

In March 1871 he read a paper on the Adulteration of 
Portland Cement with Slag, and in his address iu October 
of the same year he dealt with a topic which was always a 
favourite with him, urging the younger members to bring 
before the Society all their observations and difficulties, 
and pointing out that their elders, from their experience, 
were best qualified to give effective criticism, and from 
their recollection of their own youth most likely to make 
that criticism kindly and helpful rather than discouraging. 
In this respect what he said was most certainly and in 
high degree true of himself. 

Glover was also for many years a member of the 
Committee of the Literary and Philosophical Society of 
Newcastle, and on his retirement from active work on the 
committee the society created him an honorary member— 
an honour which I believe I am the only one to share 
with him. He was a man of great energy' and strong will. 
Upright, honourable, of strict integrity, and devoted to i 
duty himself, he exacted those virtues from those with j 
whom he had to do; but though lie might he exacting he I 
was always just. His ideal of life was the formation of • 
character, ami the attainment of this end he always held up 
before his children. “ Effort,*’ he wrote to one of them, 

“ is always nobler than success; but we should be thoroughly 
convinced of the fact that graces of character far exceed 
acquirements (or graces) of the intellect in importance to 
the possessor.” At Washington he endeavoured, with 
the aid of his friend Joseph Cowen, who came over j 
and addressed the men, to make all the workmen teetotal. | 
Tn this he was largely successful, and had not only con- j 
siderable satisfaction from the moral point of view, hut also i 
thereby considerably diminished his “ labour troubles,” and j 
improved the regularity of his processes aud the quality of ! 
his products. 

There was, however, no sternness or inoroseucss about i 
Glover. He was genial and kindly, fond of social inter j 
course, enjoyed his pipe, which he considered conducive | 
to thinking, and, I am told, could sing Newcastle songs j 
very well. 

He had, naturally, many of the limitatioqs of the self- j 
made man. If he accomplislred so much, through his 
ability aud inventive genius, we may well ask what he might ; 
have done had he had the advantage of thorough scientific 
training and many-sided knowledge. But he by no means \ 
confined his intellectual activities to his professional work. | 
He was a wide reader, conversant with ranch of the best of j 
our English literature, and given to thought and specula- { 
tion on problems of the highest nature. These sides of - 
Glover’s character have been so well described to me by j 
the Kev. J. C. Street, now of Shrewsbury, but formerly 
Newcastle, a member of whose congregation and an 
intimate friend of whom Glover formerly was, that I 
make no apology for quoting, in conclusion, extracts in j 
Mr. Street’s own words:—“At this time he was in the | 
stress of his active life, but he had always leisure for high j 
things, and rejoiced to fit in ever)’ part of his work with ■ 
everything that was uplifting. He was a moral and j 
spiritual optimist, ardently believing in a supreme uuity 
throughout nature, and in the ultimate good of all the 
human race. Amid all work and vicissitude he ever 
wore the white floifpr of a blameless life, and kept his 


i integrity clean and unspotted, lie dignified his work, and 
made business a ladder by which he climbed to spiritual 
and moral goodness. When, in his lovely home in Jesmond 
Dene, he wandered with a friend among his trees and dells, 
it was a delight to listen to his high discourse, aud to see 
the glow of his fine face as he linked together his knowledge 
about the beauties of nature and his aspirations after God. 
He was a transparently cleau-souled man. Ho loved aud 
sought after truth with unflagging zeal and courage, and 
knew not what it was to have even a momentary fear of 
whatever truth might reveal.” 


Mr. John Pattinkon, in proposing a vote of thanks to 
the Chairman, referred to his own long friendship with 
Glover. He endorsed what had been said of his personal 
character; the example of his life could not hut have a 
happy influence on the lives of the younger members of 
the Society. 

l’rof. Hudson, having known Glover for some ‘20 years, 
congratu'ated l)r. Dunn and the Society on his portrayal 
of the characteristic features of Glover’s life. Whenever 
one met him one found that he took a great interest in 
both pure and applied science, and the, advantage of this 
was seen in the manner in which he combined both to 
perfect the tower which had made him famous. 
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Meeting held on Friday, Orlnh.-r 23rd, 190 5. 


Mil. ,J. T. wool) IN THE CHA1H. 


THE RELATIVE TANNING VALUES 
OF THE DIFFERENT SPECIES AND GROWTHS 
OF MYROBALANS. 

"BY Dll. . 1 . liOIl HON r WtKEIt AN I> F. AUSTIN HI.OCKEY. 

Contribution from the London Leather Industries 
Laboratories, Herold's Institute, Bermondsey. 

Myrobalans is the trade name given to the dried fruit of 
various species of Indian Termimdia. The chief source is 
the Termimdia chehnla, a tree 40 to SO feet high, which 
is valuable also for its timber. The nuts, or fruit, 
are about the size of a pigeon’s egg, some varieties being 
round in shape and smooth, others more elongated and 
wrinkled. There are five chief varieties, culled after the 
district from which they are obtained, the price and quality 
of which vary considerably, whilst opinions as to their 
actual value in the tanning trade in this country nre often 
diametrically opposed, some tanners holding that J ubbleporo 
myrobalans, or J’s, us they are technically called, are worth 
more than lihirnlics or B’s, while others are equally strong 
in their opinion that U’s are better than J’s. Some tanners 
always purchase the higher-priced varieties, demanding that 
the nuts shall be of a light green colour, and cut with a 
waxy cut, others prefer the darker, browner varieties, which 
are more powdery when cut; and more than one case has 
come before the authors’ notice in which a tanner has rejected 
a delivery as being darker iu colour than the sample, and, on 
arbitration, got an allowance, in one case of over 11. a ton. 
Afterwards, the sample on which this tanner bought and the 
delivery on which he obtained 1/. allowance were analysed, 
aud it was found that the myrobalans delivered were 3 per cent, 
stronger in tannin than the original sample, which, according 
to the opinion of three arbitrators, who were all practical 
men, was worth \ l. a ton more than the delivered bulk. It 
was, therefore, clear that a difference of opinion existed in 
the trade as to the real value of the different varieties apart 
from their market price. An attempt to ascertain the 
reason for this divergence of opinion was not very successful, 
as myrobalans are bought by one tanner for a purpose 
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totally different from that for which his neighbour buys a 
different variety, some tanners using them simply for their 
strength and their apparent cheapness when compared with 
the price of oak bark or valonia, others using them on 
account of their brightening colour, others because of the 
light-coloured bloom they deposit on and in the leather, 
whilst again many tanners value myrobalans on account of 
their power to produce liquors rich in natural acids to be 
used in the early stages for plumping their young goods. 

The authors, therefore, undertook this investigation with 
the object of ascertaining, if possible, the exact qualities 
possessed by the different varieties. It was necessary not 
only to ascertain which was the strongest in tannin, but 
whether the tannin in each variety was of equal value, 
strength for strength, which variety gave the most bloom, 
which produced the most acid, and, lastly, and by no means 
the least important, to ascertain the difference in colour 
imparted to the leather. 

In order to carry out this work, Messrs. Fisher, King, 
and Co., of London, were good enough to obtain for us II 
different samples, all of average quality, and representing 
the different varieties and the different qualities or brands 
of these varieties, and, at the same time, were able to satisfy 
us of the authenticity of the samples. 

The firBt part of the work was comparatively simple, riz., 
the analysis of the varieties, in order to ascertain which 
variety or classification contained the most tannic acid as 
shown by the standard method of analysis for tanning 
materials, and from the subjoined table (Table I.) it will he 

Table I. 


Analyses and Tintometer Headings recalculated to 
12 per Cent, of Water. 



Picked Bliimley. 

Btiimley 1. 

Bliimley a. 

Picked Ilajpore . 

Bajporo 1. 

Rajporo 2. 

Picked Jubblepo re 
Jubbleporel.... 
Jnbblcpore 2.... 

VinKorfaa 1. 

Pair Coast Madras 


Tintometer Colour 
Measurements 
of Solut ion 



v 

C 

5 


ju 

3 

C 

containing ii'ii per 
Cent, of Timnm 
measured iu 

1-cin. Cell. 

■g 

5 

c 


O 

t/J 


Red. 

1 Yellow. Black. 

H 

y 


** 

& 


> . 1 

33*0 

13*1 

41*7 

12*0 

0*8 

2*5 

38 "I 

16 

1 

33*5 

12*0 

o;i 

1*8 

35“2 

n 

2 

38*3 

12*0 

1*0 

5*1 

32*2 

13'0 

42*8 

12*0 

i i 

' 3*0 

35’4 

12* 

1 

40*5 

12*0 

0-9 

4*0 O' l 

27*0 

12 

7 

47*7 

12*0 

2*5 

7*4 

28*9 

12 

7 

43*4 

12*0 

0*8 

1 2*2 ; .. 

#1*5 

It *4 

37*1 

12*0 

0*8 

I 3*4 

27*3 

14*1 

40*6 

12*0 

1*8 

5*9 1 .. 

31*6 

» 

0 

47*0 

12*0 

1*2 

3*0 

3 It* 8 

15*4 

37*8 

120 

1*2 

3*9 


noticed that B No. 1 appears to contain more tannin than 
any other variety, followed by J No. 1, then by K No. 1, 
and then by B No. 2. It is strange that the picked varieties, 
which are evidently picked by hand, and fetch a higher 
price in the market than No. 1 variety, in each case come 
out considerably lower in tanning strength than the No. l’s. 
We have ascertained that as the nuts ripen on the trees 
certain of these are picked off before the sun has had time to 
darken them in colour, and then afterwards, as the fruit ripens, 
the trees are shaken or the boughs knocked, and the fruit 
falls to the ground. It is then collected, and after reaching 
the warehouse, is picked over by hand in No. 1, No. 2, and 
sometimes No. 3 varieties, the colour being the essential 
point. It would appear that the colour of the fruit is in no 
sense an indication of the tanning strength, nor does it 
appear to be a true indication of the colour as shown by 
the tintometer measurements, and by the piece of leather 
hero exhibited, tanned with the various varieties, as in each 
case the samples picked by hand, picked specially for their 
appearance, are not only weaker in tannin, but give darker 
solutions, the leather also being of a darker colour than 
that tanned with the fruit which has been allowed to ripen 
further, and stewards knocked down to the ground. 

On* of us some years ago inspected a large number of 
myrobalans which had been sent over by the Indian Govern¬ 
ment to the Imperial Institute, and although the work has 


never been published, and we believe is not yet complete, as 
far as we could then ascertain, the valuable work done by 
the Imperial Institute showed that the longer the fruit was 
left on the tree, and the riper it got, the greater was the 
percentage of tannin present, and although the external 
colour of the nut was darkened in this ripening process, it 
had little or no effect upon the colour of the liquor got from 
the myrobalans or upon the leather tanned with this liquor. 

To ascertain as far as possible by laboratory methods 
whether the tannin in each variety was of equal value, or, 
iu more technical language, whether each variety possessed 
the same leather-forming value, the following experiments 
were undertaken. By means of a small copper leaching 
apparatus, a quantity of strong liquor was mado from each 
variety of myrobalans. This liquor was made of such a 
strength as to contain more than 5 per cent, of tannin, and 
after analysing by the hide-powder filter method, such a 
quantity was measured out into a flask as when diluted with 
water to 500 e.e. would give 500 c.c. of a 5 per cent, solution 
of tanniu. To the strong liquor thus measured out, a 
measured quantity of water was then added to make 850 c.c. 
of solution. To represent the hide, 10 grins, of pure air- 
dry hide-powder was weighed out into a bottle of about 
3 litres capacity, and 150 c.c. of water added, and the hide- 
powder water turned in a churning apparatus for au hour, 
in order to thoroughly soften the hide-powder; 50 c.c. of 
the 350 e.c. of myrobalau liquor was now added at intervals 
of half an hour until all the solution had been employed, 
when, as will be seen, with the 150 c.c. of water used for 
washing, 500 c.c. of 5 per cent, tannin solution had been 
employed. 

On completion of the tannage the whole contents of 
tanned hide-powder and liquor were removed to a filter 
funnel plugged with cotton wool, the hide-powder adhering 
to the sides of the bottle being carefully rinsed on to the 
funnel by means of the filtered liquor, no water being used 
at this stage. When all the hide powder was removed from 
the bottle it was allowed to drain about 24 hours, being 
occasionally pressed down to squeeze out liquor which it 
retained. The whole contents of hide-powder were now 
placed in a weighed basin, and the total weight of wet- 
tauned hide-powder noted. After thoroughly mixing, a 
portion was weighed out. to estimate contained water, and a 
further portion of the wet powder was weighed out, placed 
in a filter fuunel plugged with cotton wool, and washed 
with a litre of cold-distilled water, in order to remove 
soluble matter not actually combined with the hide-fibres. 
After being allowed to drain in the funnel for 24 hours, 
with occasional pressing as before, the total weight of 
tanned hide was again noted, and a portion weighed out for 
estimation of water. It was now easy to calculate from 
these data the actual weight of bide-powder produced under 
the conditions given, and the loss in washing. In the 
following table are given the results showing the gain in 
weight obtained in the tannage, starting from 10 grms. of 
air-dry hide-powder, which was equivalent to B'O grms. of 
dry powder, and all the calculations are made on actual 
dry matter. 

Table If. 


Weighl-gii'ing Properties of Myrobalans, calculated 
to 100 Parts of Raw Dry Hide. 


Picked Bhimley .... 
Bliimley 1. 

Bhiinley 2 . 

Picked Rajpore. 

Rajporo 1. .... 

Rajpore 2. 

Picked Jubblepore.. 

Jiibbloporo 1 . 

Jubbleporo 2. 

Viogorlasl . 

Fair Coast Madras .. 


Percentage 
Yield of 
Unwashed 
Leather. 

Units of 
Weight Lost 
on Washing. 

Percentage 
Yield of 
Washed 
Leather. 

‘ 

154 

29 

125 

169 

35 

124 

lf.l 

35 

120 

137 

17 

120 

145 

24 

121 

146 

19 

127 

1«J 

33 

183 

187 

32 

155 

187 

30 

157 

144 

SI 

113 

151 

37 

114 


It will be noticed from the table that the different j classes 
of each variety correspond fairly closely in their weight- 
giving properties, Jubblepores being considerably more 
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valuable in this respect than any of the others, while the 
Bhimley and Itujpore varieties show little difference in 
the weight of leather produced after washing. It is also 
worthy of note that the No. 2 variety yields in every case 
the greatest weights, while the No. 1 quality seems usually 
to ho better than the picked, which, as above stated, are 
the least ripe. 

In carrying out these weight-giving determinations, it was 
necessary, as we have already pointed out, to make a quantity 
of liquor of such a strength that not more than 350 c.e. 
should he required to dilute to 500 c.e. of a solution con¬ 
taining 5 per ceut of tannin. In order to judge approxi¬ 
mately when such u strength of liquor had been obtained, 
we used the barkometer, a hydrometer used extensively in 
the leather industry for measuring the gravity, and at the 
same time giving a comparative idea of tannin strength. 
It was already well known that the readings of the barko- 
meter were extremely liable to be misleading when used 
for liquors of different age and character, the presence of 
large quantities of non-tanning matters present in old 
liquors increasing the gravity, and consequently the 
barkometer strength, while the tannin may he very low. 
With liquors, however, of similar age and character the 
readings of the barkometer usually correspond approxi¬ 
mately with tanning strength ; a layer liquor of 500 ' Ilk. 
containing 5 percent, of tanning matter, when diluted with 
water to 2 ■ 5 per cent, of tanning matter, will show about 
25" Ilk. 

We have found, however, that the barkometer was very 
misleading as a guide to tanning strength with fresh 
myrohalan liquors, and Table III. gives the gravity in 
degrees barkometer of strong myrohalan liquors aud their 
analyses, aud it will be seen that liquors of one barkometer 
reading show in some eases more, and in some cases less, 
tannin than liquors of higher barkometer reading. 


Taiili: III. 

! Bnrkometer 

PercontaiH* of 

Sample. 

Strength 

Tamm ik Matter 

of Liquor. 

contained. 


Deprives. 


Picked Bhimley. 

r.o 

7*3 

Bhirulcy l. 

40 

7*1 

Bhimley 2. 

450 

»* o 

Picked Raj pore. 

!M» 

* ’fi 

Itnjporo 1. 

47 

7*3 

Itujpore '2. 

r».» 

8**V 

Picked J ubbleporo. 

Jubblepore 2. 


7 

70 

S*1 

Vin^orlas 1.. 

5 f» 

V7 

Pair Coast Madras. 

02 

3*7 


Bloom. —As has already been pointed out, one of the chief 
attractions of myrobalans to the sole leather tanner is their 
bloom-yielding capacity, and it was, therefore, a matter of 
some importance to try and estimate the amount of bloom 
deposited under tannery conditions by the 11 samples 
under examination. For this purpose 50 grms. of each 
of the ttnely-ground samples was placed in the beaker of 
a Procter tanning extractor, and very slowly extracted, 
gradually raising the temperature to about I'df 3 C. until a 
litre a strong myrab liquor was obtained. This was then 
in each case poured iuto a large beaker aud allowed to 
stand for seven days in the laboratory. Hv this time 
very large deposits had occurred in the liquors made from the 
Jubblepore and Vingorla samples, while only comparatively 
small deposits had occurred in the liquors made from the 
Bhimley, Raj pore, and Madras myrobalaus. 

In each case the contents of the beakers were now 
tiltored, the deposit being collected on filter-paper and the 
ligtior passing through. This clear liquor was now placed 
in similar beakers and allowed to stand for a further 
period. The deposit on the filter-paper was carefully 
wnahed-with tepid water until 250 c.e. of filtrate had been 
obtained. This washing in tepid water removed some 
soluble matter, but the matter which remained was probably 
largely *r<entirely bloom■ (ellagic acid). In each oase it . 
was now placed in weighed basins, and dried until all the J 
witter had been driven off. The weight of dry residue : 


thus obtained rhows the amount of bloom obtained under 
these conditions from the It samples of myrobulaus. 

In reference to the clear liquors, these were placed on 
one side for a farther period of 17 days, l>v which time a 
farther quantity of bloom had deposited. This was 
filtered and treated as before, the amount of bloom de¬ 
posited on standing a further 17 days being thus obtained. 
The results are given in Table 1 V r ., in three columns. 
For practical tauniug purposes, tlie figures correspond to 
bloom deposited from a liquor made by extracting 100 lb. 
of myrobalans in 200 galls, of wafer, the first column 
showing pounds of bloom deposited by allowing such a 
liquor to stand seven days ; the second column showing a 
further deposit after the same liquor hud stood an 
additional 17 days ; and the third columu the total hloom 
deposit in 2f days from a liquor made from 100 lb, of 
myrobalans, and treated in the manner indicated. 

The results show that under these comparative conditions 
Jubblepore and Vingorla myrabolaus are distinctly 
superior to all the others from the amount of bloom they 
yield. A mutter of some importance also is, that with the 
three Jubblepore samples and the Vingorla a large part of 
the bloom is deposited during the first period, while iu 
nearly all the other cases the greater part of the hloOm 
is deposited during the second petiod. It may, therefore, 
he said that the samples of Jubblepore and Vingorla 
myrobalans examined deposit their bloom very quickly. 

Tabus: IV. 

Percetitaye Yield of Bloom ohUtincd from Stroni / 
Myrolutlint Liquor after Shtndini /. 


— 

7 Days. 

17 Days. ! 

Total. 

24 Days. 


Per Cent. 

Per Cent. 

Per Cent. 

Picked Bhimley. 

0'9S 

1*1(5 

2*14 

Bhimley 1. 

1 '44 

r;ir» 

2* 7b 

Bhimley 2. 

t '72 

2*tf2 

t *34 

Picked Raj pore. 

1*55 

8*60 

.via 

Raj pore 1 . 

<mo 

8*54 

4*41 

R aj pore 2 . 

0'548 

8*04 

4*02 

Picked Jubblepore.... 

.'1*28 

3*4.1 

45*71 

Jubblepore l. 

u*yi 

2*!»5 

0*845 

J ubhlcpoic 2. 

4*741 


8 30 

ViiiKorfas 1. 

5*15 

1*458 

(5*33 

Pair Coast Madras .... 

J’H 

8'37 

•1*81 


Acidity. —When hides for sole leather come from the 
rounding table full of lime and are suspended in weak 
liquors, complicated reactions take place between the acid 
and tanin of the liquors and the lime in the bide9, and a 
great deal of the success of sole leather tanning depends 
on the correct adjustment of these, and if there is just 
sufficient acid to neutralise the lime carried iu by the hides, 
they will tan and colour evenly, and the fibres be swollen 
iu proper condition for receiving the weight-giving 
properties of the duster aud layer liquors. 

In modern sole-leather tanneries, however, where large 
proportions of extract are used, and the leather is not kept 
iu the pits more than, in many eases, four months at the 
outside, it is obvious that natural fermentation of the 
non-tannin bodies of the tanning materials must take place 
to a much more limited extent than formerly, when less 
extract was used, and the leather kept in the liquors much 
longer. From this it follows that the amount of natural 
acid present in modern tan-vard liquors is in many cases 
less than was formerly present, aud various means are 
resorted to iu order to increase the amount of acid in the 
liquors or decrease the amount of lime retained by the 
hides. In the latter case the use of boracic aud lactic 
acid for surface deliming has increased enormously of late, 
w hile in the former case it is very common to add acids, 
such as lactic, to the early suspender liquors as a means 
of artificially increasing their acidity. 

One of the best materials for the purpose, however, and 
one which is perfectly safe in its action, is myrobalans. 
One of the most common methods in the sole-leather, 
tannery is to add a certain quantity of ground myrobalans. 
to the handler liquors. These liquors are almost Invariably 
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passed down the tannery as suspenders, und where myro- 
balans have been added, sufficient acid is in many cases j 
developed naturally to prevent the need for artificial 1 
acidification. Some tanners have also taken advantage of 
the acid-developing power of tnyrobalans by suspending 
hides from the rounding table in pure tnyrobalans liquor 
before passing to the ordinary suspenders. 

In view of these facts, it became of interest to see how 
far the samples under investigation differed in their acid- 
developing power. 

In order to estimate this under comparative, and as far 
as possible under tannery, conditions, no grins, of each of j 
the finely-ground samples were placed in beakerR with 1 
500 c.c. of distilled water, and allowed to stand, covered 
up to prevent evaporation, for five days, stirring up at 
frequent intervals. 50 c.c. of each of the liquors were now 
measured off, filtered until perfectly clear, and the acidity 
estimated in a small portion of it by titration with saturated 
lime-water, the point when an additional drop of lime- 
water caused a permanent turbidity, due to the acids being 
neutralised, and the formation of insoluble “calcium tati- 
nate” (Procter’s method), being considered the end of the 
reaction. To the remaining myrobalan powder and liquor j 
(450 c.c.) an additional 50 c.c of water was added to I 
make up for that removed for the acidity determination, 
and the whole was allowed to stand for a further five days, 
stirring frequently as before. 50 e.c. was again removed, 
and the acidity determined as before, and the remaining 
440 c.c. put back for further testing after another six days, 
this time no addition of water being made to make up for 
the liquor removed. Similar estimations were also made 
when the liquors hail been allowed to stand altogether 
23 and 30 days. 

The results of these determinations are given in Table V., 
calculated as percentage of acetic acid developed, allowance 
being made for the liquor removed when the determinations 
were made. 

From an examination of the table it will be seen that, 
taking the three varieties of each sample together, the 
Bhimley variety develops most acidity. If we exclude 
.Tubblepore II. for the reason afterwards stated, the 
Jubblepore tnyrobalans develop least acidity. (In reference 
to the previous table it will be seen that this variety 
develops most bloom, and it is therefore of interest to note 
that the sample giving the greatest yield of bioom also 
gives the least acid. 

This fact is of some little practical importance. We 
have already pointed out that myrolialans have two 
principal uses in the sole-leather tannery, (1) as dusting 
material in the dusters and layers, and (2) to increase the 
acidity of the suspenders ; and as a result of our experi¬ 
ments, Bhimley myrobalaus are distinctly superior for the 
latter purpose, while Juhhlepores are much the best where 
bloom is wanted. 

As there was considerable difference in the amount of 
acidity developed from the different samples examined, we 


Taiilh V. 

Acidity, in Terms of Acetic Acid. 

Pounds of acetic developed from 100 lb. of myt obalans 
after standing. 


Picked Bhimley. 

Bhimley 1. 

Bhimley 2. 

Picked Raj pore. 

Rnjpore 1. 

Rajporo 2. 

Picked Jubblepore. 

Jubblepore 1. 

Jubblepore 2*. 

Vingorlas 1. 

Pair Coast Madras. 


5 

10 

10 

23 

30 

Days. 

Days. 

Days. 

Days. 

Days 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

24 

3*7 

4*1 

4*8 

5*4 

3 2 

5-1 

5*8 

0*3 

0*4 

3*2 

5*1 

3*0 

5*0 

0*5 

2* l 

3*0 

4*3 

4*9 

6*4 

31 

4*3 

47 

6*3 

0*2 

2*0 

3*0 

3*9 

40 

1*6 

2*0 

2*7 

3 2 

3*2 

3*4 

1*0 

3*4 

3*8 

4*1 

4*5 

3*3 

4 2 

4*6 

4*9 

0*3 

2*9 

3*7 

4*4 

4*7 

6*4 

2-0 

3*4 

40 

4*2 

4*8 


* It is probable <ffat the acidity developed by Jubblepore 2 is 
abnormally high in comparison with the other samples, as this 
detei initiation had to be made when the weather was much warmer, 
and it is extremely probable this would produce more acid. 


thought it might be of interest to determine the relative 
quantities of sugar contained iu the different samples. 

Sugar. 


Picked Bhimley. ,V8 

Bhimley 1. 3'5 

Hliimlcy2. ,V 1 

Picked Rnjpore. 3*2 

Itujporc 1. 3 0 

Rnjpore 2. o-p 

Picked Jubblepore. 3T* 

Jubblepore 1... 37 

.1 iibldepore 2. 3 - p 

Vingorlas 1 . 3-1 

Pair Coast Madras. 3 't 


Messrs. Fisher, King, and Co. have been good enough to 
supply us with a list of maximum and minimum prices for 
the past season. These prices may of course alter with 
the season which is now commencing, as the price is 
regulated by the demand for a certain variety, and also by 
the harvest, one district giving possibly a good harvest this 
season which gave a poor one last. 


Average ! Price per 
Price per Cwt. Price per Unit.if Tan 


■ 


fl. 

— 

iV. <1. 

Cwt, 

S. (f. 

per Ton. 

s. tl. 

Picked Bhimley .... 

7 

u 




* 3} 

Bhimlev 1 . 

0 

44 

to 

(1 ll)( 

(i 75 

3 5-3 

Blmnley 2. 

3 

74 

to 

4 3 

3 11 

2 2*0 

Picked Rajporo. 

6 

0 

to 

5 H 

6 1 

3 1*9 

Rajporo 1. 

4 

4i 

to 

4 11)4 

* 7i 

2 7*2 

Rajporo 2. 

3 

7a 

to 

3 9 

3 8 

J5 7 ‘8 

Picked .1 ubblepore.. 

3 

44 

to 

(i li 

5 !! 

3 11*7 

.Jubblepore 1. 

4 lOf 

to 

0 0 

6 5 

2 iro 

Jubblepore 2. 

3 

104 

to 

4 3 

4 i 

2 11*8 

Vingorlas 1. 

t 

44 

to 

t mi 

4 71 

2 11 

Pair Coast Madras .. 

3 

9 

to 

4 

4 0 

2 3*5 


Summarising the results of the work, we have shown 
that, apart from price, Bhimley myrobalaus come first for 
their acid-developing power, while .Tubhleporcs and Vin- 
gorlas yield the most bloom. Bhimleys also produce the 
best-coloured leather, and, taken as a class, show the 
highest percentage of tanning matter. In order to compare 
the result of tannin determination w ith, the average price 
for each variety, we have calculated the cost of 1 per cent, 
of tannin per ton or of one unit of tan per ton, and in the 
above table it can be seen that tiic most expensive variety 
costs 4.v. 3jr /. per cent, per ton, the cheapest working out 
at 2s. 2'iUt. 

The authors trust that these results will be useful to 
the trade; they have not ventured to theorise or draw 
conclusions from the results, as they are aware that so 
much depends upon the method of use aud the blend of 
the tanning liquors, hut tis tho experiments were all carried 
out under identical conditions, the results are ih each case 
comparable one with another. 

We desire to acknowledge our indebtedness to Mr. 
W. II. Gates for cbgpking and duplicating many of the 
e x peri incnts^^^''’’’*^ 

T11 {f^REL ATI V K TANNING VALUES 
OF GREEK AND SMYRNA VALONIA, AND THE 
COMPARATIVE VALUES OF CUP AND 
BEARD OF EACH. 

B* Dll. J. GORDON BARKER AND MR. FRANK MERCK. 

Contribution from the London Leather Industries 
Laboratories, Harold’s Institute, Bermondsey. 

The object of this research was to ascertain, if possible, 
the relative value to the tanner of Greek and Smyrna 
valonia. 

Valonia is the trade name given to the acorn cup of the 
Turkish oak ( Qnercus aegilopn ). It grows chiefly iu 
Turkey in Asia Minor, and is shipped from the pert of 
Smyrna, hence the term Smyrna valonia. A poorer quality 
of the same grows in the islands of the Grecian Archipelago, 
and is known as Greek valonia. It must, of course, tte 
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understood that the quality differs very considerably, accord - I 
ing to the district from which it is obtained. It is possible , 
to buy valonia which is grown in one specified district, and 
to pay as hiffh as 16/. or 17/. a ton, and it is equally possible 
to buy a lower grade quality at the low price of 10/. a ton. 
According to the Board of Trade returns, about 400,000/. 
worth of valonia are imported into this country yearly. It 
is well known that the best varieties of Smyrna valonia 
seldom, if ever, come to this country; all the finer cups are 
6ent to Trieste, where they are largely used by the Austrian 
and Russian tanners, England taking the second and third 
qnalities. 

It was, of course, impossible for us to work on the 
or 14 different varieties that exist, as the tanners in this 
country do not as a rule know the district in which their 
valonia is grown, but buy chiefly on the appearance of the 
sample. The authors therefore relied upon two of the ' 
largest dealers in this material to supply them with a large * 
sample of what they term “average” quality. The actual 1 
material wo worked upon was made up of the dock samples 
-? 'omu inherent shipments .!»ss which had 

arrived in Liverpool during the past three years ; so that 
we claim that our sample is a representative sample of both 
Smyrna and Greek valonia which has been used by the 
English tanners during that period, The relative average 
price per ton of these two samples was, in the case of the 
^Smyrna valonia, 11/. 10s*.; and, in the case of the Greek 
valonia, 9/. lO.v. 

An analysis of each was made, taking two-thirds cup anil 
one-third beard to represent the bulk; the cup was sepa¬ 
rated from the beard and analysed, and a separate analysis 
made of the beard. The following table gives the analyses, 
together with the colour of the liquors measured by tinto¬ 
meter, the colour being calculated on a solution containing 
A per cent, of tannin in a centimetre cell. In order to get 
the exact shade of colour, the authors also tanned out a 
piece of calf skin in each of the solutions, and the resulting 
leather shows a very distinct difference not only between 
the two valonias, but also between the cup aud beard of 
each, tilt* cup in each case giving a light yellow tannage, 
the beard in the case of Smyrna valonia giving a greyish 
tauuage almost similar to sumach, while the Greek beard 
gives a dark fawn colour, the cup and beard uaturully 
■striking the average of the two. 

T\yw.f. I. 

Analyses and Tintometer Headings recalculated to 
12 per cent. Water. 


— 

Tannin. 

Non- 

Tannins. 

In- 

solunle. 

Water.. 

Smyrna valonia 

42*44 ; 

12T>0 

44*07 

12 oo ; 

„ cup... 

46*99 

12*79 

44*12 

12*10 1 

„ beard. 

44* Cl 

14*45 

29*94 

12*01 ! 

Greek valonia. 

42*07 

12*96 

42*97 

12*00 ■ 

„ cup .... 

27*47 

12*92 

47*71 

12*00 

„ beard .. 

41*03 : 

14*96 

43*01 

12*00 


Weight-giving Properties. —To find the relative weight- 
giving or leather-producing qualities of the samples, the 
-authors adopted the same method as was originally devised 
by one of us, m>., by tanning out 10 grins, of prepared and 
purified hide-powder in a solution containing exactly 5 per 
cent, of tanning matters ; alter tanning, the total weight of 
the dried leather is taken, a portion oi the same is washed 
to free it from uncombined tannin, dried and weighed. 
This gives the total amount of chemically combined tannin, 
and also the amount which is mechanically adhering to the 
iiide-powder. In Table II. the results ure given in per 
cent. 

Looking at the middle column, which is the most 
instructive, we note that in each case the beard possesses 
•a tannin which is capable of giving the greatest weight 
to hide substance, there being a difference between the 
beard and the cup of Smyrna valonia of over *20 per cent, 
-and in the case of Greek valonia of 5 per cent. 


Taiii.k II. 

Weight-yiriny Properties of Valonia, calculated to 
100 parts of Ram Dry Hide. 

Percentage i Percentage Units of 

_ yield or | yield of Weight lot 

Unwashed ' Washed i by 

Leather. Leather, j Washing. 

Per Cent. | Per Cent. | 


Smyrna valonia. 201* f,o j 179*77 21*74 

nil. 249*41 | 16P7I j 74*70 

heard. 222*29 188*85 i .13*4* 

Greek valonia. 227*59 I 146*41 61* Id 

„ nip. 219*54 I 149*45 1 .Wit* 

„ heard. 20.8*04 174*44 44*60 


It is interesting to note, in passing, the different densities 
of the 5 per cent, solutions ; — 


1 Hk. 

Sim rim. \ aln.ti.i. 16 

,, nip. 45 

.. heard. 49 

Greek \ah»nia. 12 

„ cup. 45 

heard. 45 


The amount of “bloom” which the various varieties 
deposit upon leather is one of the most important con¬ 
siderations, as valonia is used very largely by tanners 
because of it*- weight-giving and firming qualities, and no 
doubt its chief value as a firming tannage is the quality it 
possesses of depositing from its liquor ellngic acid, or 
bloom. This is deposited net only in the leather, but also 
on the surface. In modern English tannages valonia is 
nearly always used as a (lusting material, that is to say, 
a layer of tiio dry ground material is put between each 
piece of leather in the tan pits, and left for some 
considerable time, varying from one to six weeks; during 
this period it deposits this ellagic acid and coats the leather 
over on the surface with a thin layer of this grey-coloured 
deposit. 

In order to find out the percentage yield of bloom, 
500 grata, of each of the finely-ground materials were 
placed in a large extraction beaker and extracted with 
boiling water until a liquor of 45° 15k. was obtained. A 
litre of the clear liquor from eacli sample was put into a 
large beaker and allowed to stand for 14 days ; at the 
end of this time the liquor was filtered, the ellagic acid 
being filtered off, washed, dried, and weighed. The liquor 
was then allowed to stand for a further period of 14 days, 
and the process repeated, the same being once more 
repeated after a further period of 14 days. The results 
in percentage yield of bloom, calculated in pounds per 
1()0 gallons of liquor, are given in the following table:— 


— 

14 Days. 

14 Days 
alter. 

14 Days ' 
after. i 

Total, 

49 Days. 

Smyrna valon 

Per Gent, 
a. 7*8i 

Per (.'cut. 
2*09 

Per Cent. 1 
1*24 , 

Per Gent. 

11*16 

„ Clip . 

8*14 

1 *75 

1*27 

11*15 

„ beard 

7*69 

2*14 

1 *24 

11*06 

Greek valonia 

5*94 

1*55 

1 *41 

8*79 

„ cup... 

U*«8 

2*11 

1*11 

9*94 

„ beard.. 

6*17 

2*26 

1*26 

J 09 

It will be 

noted that the Smyrna samples in 

each case 


give the highest quantity of bloom. This was to be 
expected from practical observations, whereas the Greek 
variety gives a much less quantity. It was expected by 
the authors that there would have been a greater difference 
between the quantity of bloom deposited from the cup and 
beard, as a general impression exists in the trade that the 
! cup is a better bloom giving material than the heard, and 
it is a common custom in inauv tan-yards to separate the 
cup and beard aud to only use the ground cup for dusting 
| the leather, extracting the beard iu the extraction vats or 
leaches for liquor-miking purposes. It must be borne in 
mind that the liquors were exactly the same strength in 
each case, but tanners must observe tint the liquor was 
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simply left to stand in glass vessels, covered with a piece 
of cardboard to keep them from dust, and the liquors were 
not in contact with leather. The authors, since doing this 
work, have left similar liquors standing with a piece of 
leather in each, and found that the presence of leather in 
the liquors accelerates the deposition of bloom. Therefore, 
although the above tabulated results are comparative, we 
do not state that identical results would be got in tho tan- 
yard in contact with leather. One fact is, however, 
special notice, viz., that over 75 per cent, of the bloom is 
depositedfrom tho liquor within the first fortnight, therefore 
it is questionable whether the custom which exists in some 
tan-yards of leaving the goods in layers for two and three ! 
months at a stretcli is altogether advisable. The results | 
point to the necessity of lifting the layers at the end of a 
fortnight, or three weeks at the outside, dusting the goods 
away again with flesh material for one or more similar 
periods. 

The acid-forming power of valonia liquor was then 
estimated, and to this end 100 grms. of each of the ground | 
material were placed in beakers with 50(1 c.c. of ordinary 
tap water at a temperature of 80° C.; this was allowed to 
stand over-night. The next morning 20 c.c. was taken 
from each of the beakers, filtered, the acidity was now- 
determined by titration with a saturated solution of lime 
water, the strength of which was known, and the results 
calculated in terms of acetic acid; the contents of the 
beakers were stirred each day, and the acidity of the liquor 
estimated every seventh day, six estimations living made ; 
the temperature of the liquor was also measured. The 
results obtained arc as under :— 


Taiij.k IV. 

Acidity produced in 35 days, calculated as Acetic Aciil. 


Smyrna vnlonin 
., cup....' 

., In met.. 
((reck valonia.. 

„ cup. 

„ heard ... 


May 20. 

May 27. 

June 

.June 1ft. 

.lime 17 

Jmu* 21 

Per 

l*cr 

Per 

Per 

Per 

Per 

Cent. 

Cent 

Cent. 

Cent. 

Out. 

Cent. 

o*ir»o 

O'228 

0*240 

0*258 

0*2.5 

0*252 

0*1(12 

0*22.8 

O'2.82 

0*300 

O'300 

0318 

0*180 

O'2,88 

0*330 

0*342 

0*324 

0*330 

0*210 

O'201 

O'318 

O' 3(1(5 

0*330 

0*300 

0*282 

0* 2S.8 

0*310 

0*324 

0* 324 

0*348 

0*102 

0*812 

0*411 

0*102 

0*312 

O' 174 

74° F . 

7o° K. 

(i. r r F. 

05 ' F. 

much 



muen 

colder. 


lu each case the liquor from the beard appears to sour 
quicker than that from the cup, aud the Greek valonia in 
each case produces more acid than the Smyrna variety. 
Tile following table gives the percentage of glucose in the 
six materials:— 

T.u’.t.i: V. 


Su,vru:i valonia... -J'iCj 

cup. l*uo 

.. h’ant. 2'ii."> 

((reek valonia.'. 1 -.'si 

„ cun. I'li;, 

,, beam. 1'55 


It is claimed for the above work that it is hv no means 
complete. The authors look upon it as only a preliminary 
investigation, but trust the results will lie useful to the 
tanning trade. It is clear so far that the tanniug value of 
the Smyrna variety, strength tor strength, is worth con¬ 
siderably more than that of tho Gieck variety'; the colour 
of the leather is in each case much better. The Smyrna 
variety, strength for strength, produces 25 per cent, more 
bloom than the Greek, produces on an average 10 per cent, 
more weight, analyses only slightly stronger, and costs on 
an average 2/. a ton more. From the above results, the 
authors incline to the opinion that Smyrna valonia is 
worth to a sole leather tanner a full 2(. a ton more than the 
Greek variety. We would point out that, in spite of care 
having been taken in getting accurate samples, we are of 
the opinion that^hc sample of Greek valonia is of con¬ 
siderably better quality limn the average variety, and the 
Smyrna sample is if anything, below the average. 


THE FASTNESS TO LIGHT OF LEATHERS 
DYED WITH COAL-TAR COLOURS 
IN MIXTURE. 


BY M. CHA8. LAMB, F.C.8. * 

Contribution from the Leather Dyeing Department, 
Herold’s Institute, London, S.E. 

The shades of colour produced on leathers by single 
dyestuffs are quite commonly not the shades of colour 
that are required in commerce ; the commercial shades 
being very generally such as call for a mixture of two 
dyestuffs of different colours. 

In continuation, therefore, of his research, made in order 
to ascertain the relative fastness to light of single colouring; 
matters when applied to leather (this Journal, 11)02, 156), 
the author decided to investigate the effect of exposing to 
sunlight, leathers dyed with coal tar colouring matters in 
mixture, the fading periods of the leathers as dyed 
with the colours used singly having been previously 
determined. 

hi this further research pieces of leather tanned with 
sumach were dyed with various mixtures of two colouiing 
matters which had been found to fade approximately in the 
same length of time. As standards of measurement pieces 
of leather dyed with a single dyestuff known to be very 
fugitive to light were made use of. 

In the cate of the acid dyestuffs the colours selected for 
mixture were chosen from those which faded in Period 1 
(nine days) of the first research, namely Naphthol Green H' 
and Methyl Eosinc. 

Leather was dyed with these dyestuffs mixed in the 
following proportions, the total weights of dyestuff em¬ 
ployed being in every case the same. The patterns were 
dyed for three-quarters of an hour at a temperature of 
48° to 50° ('.; an addition of sulphuric acid being made to 
the dye-bath equal in weight to the weight of dyestuff 
employed. 

Period 1. 


is parts .Naphthol ftreen ]>, together with 2 parts Methyl Eosinc. 

in „ „ „ 4 

12 M s „ 

s „ „ 12 


10 

IS 


Leather was also dyed with mixtures of dyestuffs, used 
in the same above proportions, selected from the following 
periods. 


{ 

{ 

{ 

{ 

{ 

{ 


Period 2. 

Acid Violet (5 H. r Turquoise Blue. 

Naphthol Yellow S. \Citronine A. 

Fast Acid Greeu. 

( itrouine A. ■ 

Period 3. 

Acid Yellow. f Naphthol Yellow. 

Acid Greeu 3 11. \ Bordeaux B. 


Period 4. 

Atlas Scarlet. J Acid Brown R. 

Bordeaux Extra. [ Bordeaux Extra. 

New Golden Brown A 1. J Acid Violet 3 B N. 
Guinea Green B. Bordeaux Extra. 

Indian Yellow T. f Naphthol Blue Black. 

Guinea Green 11. Guinea Green B. 

Period 5. 


f Acid Brown D. 

\ Acid Phosphine J O. 

f Orange 2. 

\ Water Blue 3 B. 


f Bronze Acid Brown. 
\ Crocein Scarlet R. 

f Acid Brown D. 

\ Atlas Orange Y K. 


f Mandarine G Extra. 

\ Nuphthylamine Black 4 B. ■ 

Period 6. 

f Azo Bordeaux. J Fast Red 21,528. 

\ Scarlet 4 R. \ Ponceau 4 R. 
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Period 7. 

/ Crocein Scarlet 7 B. f Fast Scarlet B. 

1 Acid Magenta 0. \ Azo Fiuvine. 

/ Water Blue R; 

\ Quinoline Yellow. 


Period 8. 


f Ponceau G R 11. J Bavarian Blue 1) 11. 

I Azo Fuehsin S. L Chromotrope G LI. 

J Acid Violet " B. 

\ Violamiue R. 

The various patterns of shades of colour obtained with 
the above mixtures were exposed to light, and periodically 
examined to note the progress of the fading. It was found 
that the lading of the shades proceeded quiteevenly, and in 
every case at the same rate as the fading of the' leathers 
dyed with either, singly, of the two colours composing a 
mixture. 

The use of sulphuric acid as an addition to the dye-bath 
when dyeing leather with -acid” colours having been 
condemned by the Society of Arts Committee on heather 
for Bookbinding, the author made experiments with a view 
to discover some suitable substitute (J. Sue. livers and 
Colourists, Sept, 1903). The outcome of the experiments 
was that, by the addition of a suitable amount of formic 
acid to the dye-bath it was possible to obtain, and that 
without any detrimental effect upon the leather, a depth of 
colour equal to that produced by sulphuric acid. Having 
ascertained this the author repeated a number of the above 
experiments, using formic acid instead of sulphuric acid in 
tho dyeing, and also exposed lo light a large number of 
patterns of leather dyed with single acid colours with the 
addition of formic acid- It was found that the shades of 
colour on exposure behaved in every case exactly as had 
those produced with the addition of sulphuric acid. 

In the case of the basic dyestuff's the colours selected for 
mixture were chosen from those which faded in the periods 
from 2 to 7 of the first research, as follows : — 


Period 2. 

0 parts of China Green, together with 1 part of rhr.vsoidmc A <;. 
8 ■ - 2 parts 

« .. t 

4 i;. 

2 .. „ ., s .. 

1 part „ ,, g 

Period 


Bismarck Brown G G. 
Cannella T. 

J Bismarck Brown G G. 
1 Phosphino ;) R B. 


j Methyl Green ( ryst. 
\ Phosphine 3 K B. 

f Cannella T. 

| Methyl Green (-'ryst. 


Period -i. 


{ Bismarck Brown y Ext. 

Phosphine 1!. 
f Magenta. 

I Phosphino 11. 


Phosphine R. 

Methyl Green Y S. 
f Methyl Green Y 8. 

[ Bismarck Brown Y Ext. 


Period a. 

f Auramiue ( one. J Aurnmino Cone. 

I Methyl Blue. 1 Khodamino G B N. 

In dyeing with the basic colours tho leathers wore pre¬ 
pared previous to dyeing by treatment with a solution of 
tartar emetic and salt, afterwards being well washed 
previous to immersion in the dye-bath. 

Tho fading periods of the leathers dyed with mixtures of 
the basic colours w ere found to he identical with that of the 
fading of leathers dyed with either of the single colours of 
the mixture. 

Experiments were also made to ascertain the effect of 
dyeing leathers with mixtures of fast and fugitive colours. 
It was found that in every ease the fading proceeded exactly 
as in tho ease of leather dyed with the fugitive colour; this 
failed, the last colour remained. For example, a shade of 
green was produced by a mixture of Turquoise Blue, a 
fugitive colour, and Acid Phosphine, a fairly fast colour. 
On exposure the blue faded quickly ; eventually the colour 
heeamo a shade of yellowish brown. A shade of green 
produced by a mixture of Naphthol Y r el!ow S (a fugitive 
colour) ami Water Blue + 13 (u comparatively fast colour) 
gradually heeamo blue, the fugitive colour fading. Other 
mixtures of fugitive and fast colours behaved in exactly the 
same manner, that is to say, a fast colour in admixture with 
a fugitive colour docs not apparently influence the fading 
of tho fugitive colour. This may explain the fading of 
leathers dyed with single dyestuff's noted in tho first 
research. The dyestuffs themselves were doubtless, in most 
cases, mixtures of two or more colouring matters of different 
fading periods. 

In an article in the Berlin Fdrher Xcituug it was stated 
that an addition of formaldehyde to the dyo-bath, when 
dyeing textiles with basic colours, increased the fastness to 
light of shade produced. In order to test whether any 
increase 1 fastness of colour resulted from such an addition 
to the dye-bath when leather was under treatment, leathers 
were dyed with I lie basic colours enumerated above, and 
an addition of formaldehyde made to tho dye-bath. The 
fading of the shades of colour so produced did not appear 
to he materially slower than when no such addition was 
made. In one or two cases, notably in tho case of the 
Methyl Green ('rystals and Phosphine R B mixture, the 
time required for complete failing to take place was much 
shorter than when no addition had been made to the 
dye-bath. 
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I.—PLANT, APPARATUS AND MACHINERY. 

Storing Inflammable Liquids; A 'no Method for -. 

Iliineke. Chcin. Ind., 1003, 20, [20], 503. 

Essentially the method consists in displacing the air 
abor' "he liquid by n indifferent gas, «... , .imnouiu, 
carbon dioxide, or, preferably, nir containing 20 pei cent, 
of carbon dioxide, thus wholly preventing the formation of 
a gaseous mixture capable of explosion. The inflammable 
liquid is contained in a closed tank, through the top of 
which two tubes, reaching to the bottom, me inserted. One 
of these serves us a delivery tube ; the other communicates 
with the cylinder supplying the indifferent gns, through a 
safety tank of the same size us the first, placed in another 
room. To the tube between this second tank and the 
cylinder a branch tube is fixed, which is connected to an 
ordinary (J-shnped mercury manometer. The gns in the 
whole apparatus is kept at a pressure of one-half aimo- 
sphere, in consequence of which the liquid is forced 
out at the delivery tube as soon as the tap in the latter 
is opened, its place being taken by the indifferent gas. 
Should the room take file in which the tank is placed, 
the liquid would be heated to such a degree that tint pres¬ 
sure of its own vapour would drive it into the second tank, 
the gas escaping through the manometer. From the second 
tank the liquid could not get back to the first, us the com¬ 
municating tube stops short just below the top of the 
second tank.—A. G. I.. 

English Patents. 

Acid-proof Vessels and the like; Manufacture of -. 

.1. K. Field, How, Middlesex. Eng. Pat. 21,650, Get. 4, 

1902. 

Acid-resisting vessels and oilier articles ate made of, or 
lined with a composition consisting of bitumen and paraffin 
or ceresin wax, to which a binding agent, such as drv 
paper-pulp, silk-waste, wood-meal, peat or asbestos fibre, 
Ac., has been added in small quantities at a time.—if. A. 

Evaporating Ilrine and other Liquids; Apparatus fur 
.1. Foster, Glasgow . Eng. Pat. 26,836, Dec. 5, 

1902. 

The heating vessel is made in two or more sections, with 
a central space in which the liquid circulates between 
them, forming a chamber in which the liquid is in com¬ 
parative repose. The heating tubes are constructed and 
arranged in increasing diameter from the outer circle of the 
heating vessel inwards towards its centre, so that the hottest 
liquor circulates from the smaller tubes into and through 
the larger tubes. With this arrangement, a reduced tem¬ 
perature is obtained at tlie centre, to facilitate the formation 
and precipitation of the crystals. As au alternative or 
additional arrangement for lowering the temperature, a 
jacketed space through which a cooling medium is circu¬ 
lated may lie provided at the centre of the apparatus. 
(See also Eng. Pat. 12,190 of 1900; this Journal, 1901, 
562.)—It. A. 

Separators; Centrifugal - M. K. Handler, Colombo, 

Ceylon. Eng. Pat. 27,473, Dee. 12, 1902. 

A centrifugal apparatus for separating solids from liquids 
consists of a cylindrical box having two walls each formed 
with a series of holes, which can be brought into register 


by rotating one of the walls. Scrapers are fixed between 
the outside of the box and an external easing. (See also 
Eng. l’at. 7745 of 1902 ; this Journal, 1903,541.)—It. A. 

(Condensing Fumes formed in Volatilisation Processes; 

Apparatus f.m - It. MeKnight, Philadelphia. I|o 0 . 

Pat. 13,292, Aug. 24, l'.»03. Under Internat. Conv., 
Jan. 5, 1903. 

Ski-: U.S. Pat. 737,003 of 1903 ; this Journal, 1903, 1038. 

—T. F. It. 

United States Patents. 

Products of Combustion [Carbon Dioxide ] of Steam- 

Boiler Furnaces ; Process of Utilising the -. G. A. 

Sehfitz, Wiuzen, Germany. U.S. Pat. 740,700, Oct. 6, 
1903. 

See Fr. Pat. 323,551 of 1902; this Journal, 1903, 495. 

—T. F. 15. 

Furnace. ; Bcrerberatorg [ Hydrocarbon ] Heating -. 

S. Uren, Sacramento, Cal. U.S. Pat. 740,786, Oct. 6, 
1903. 

The enclosed heating-chamber of tile furnace has vertical 
sides and ends, with openings closed by movable gates in 
the side wall. The floor of the furnace is inclined down¬ 
wards towards one end, from which a discharge-passage 
leads, first downwards and then, at au angle, upwnrds, a 
slag-hole being provided at the lowest depression of this 
passage. A burner inlet-passage is located in the end wall, 
in line above the discharge-passage and near the top of the 
chamber, so that it discharges hydrocarbon fuel against the 
opposite end of the chamber, from which the fuel is deflected 
and returned along the floor to the discharge-passage. 

—U. A. 

Furnace fir Roasting Ores. The Nichols Chemical Co., 
U.S. A. Fr. Pat. 332,065, 1903. X., page 1198. 

French Patent. 

Measuring Liquids, and Mixing them with Milk of Lime 

or other simitar Liquid Substance; Apparatus for -. 

(). Walter. Fr. l’at. 331,842, April 23, 1903. 

The apparatus consists of n vessel provided with a float, 

■ which, us it sinks by the full of the liquid in the vessel, 
moves a system of rods whereby a plug at the bottom 
of the vessel is closed, a plug for the supply of a further 
quantity of liquid to it, and the plug in it second vessel 
allow ing of the escape from the latter of a measured quantity 
of, say, milk of lime or other liquid, are opened. As the float 
reaches its highest point, the system of rods reverses the 
action of the plugs. The rods also w'ork, by their move¬ 
ment, an agitator in the milk of lime. By a variation of 
the apparatus it may include two floats, rigidly connected 
together, and two measuring vessels, supplied l>y tin oscil¬ 
lating feeding arrangement.—YV. C. II. 

II—FUEL, GAS, AND LIGHT. 

Gas Purification; Simplified Method of -, to completely 

recover Tar and Ammonia. Burgemeister. J. Gas 
Lighting. 1903, 84, 102. 

If the gas, as it leaves the retort or hydraulic main, he 
! saturated with aqueous vapour, then, by subsequent 
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vigorous cooling in the condensers, the whole of the tar is ) 
separated, as well as some of the ammonia, carbonic acid, j 
and sulphuretted hydrogen. The cheapest method of intro¬ 
ducing the steam is by dropping water into the ascension • 
pipes at the rate of 80 drops a minute (see also this Journal, 
1903, 203). For the removal of ammonia and other com- i 


Fio.1. 



pounds from the gas, a water-spray washer (Fig. 1) is used 
in the place of scrubbers. Water supplied through the 
pipe C passes through the siphon-pipe B to the nozzle 
nbove the stand-pipe A, and falls on to the disc 1) (see 
Fig. 2), which is about 10 ius. below the top of the vessel. 
About half of the liquid is converted into line spray, whilst 
the other half runs off to the edge of the disc, which is . 
extended vertically downwards for about £ in., and then 
falls on to the? conical ring E (see Fig. 3), by which about 
4)0 per cent, of the liquid is converted into spray, the j 
remainder falling on to the next cone, and so on. The 
washer has been tried on the large scale, and it is claimed ; 
to be much simpler and to give better results with regard to 
recovery of ammonia than the usual apparatus.—A. 8. 

English Patents. 

Gas Producers; Impts. in -. C. Whitfield, Kettering. ' 

Eng. Pat. 14,077, June 21, 1902. i 

See Fr. Pat. 321,672 of 1902 ; this Journal, 1903, 205. 

—t. e. b. ; 

Gas Producers; Impts. in -. J. U. George, \Y orcester, i 

Mass., U.S.A. Eng. Pat. 10,203, July 23. 1903. 

The coal falls from the magazine, supported above the opening , 
at the top of the producer, into a rotating funnel-shaped shell, 
for distributing the coal, placed between the coal magazine and j 
the opening into the heating chamber. The shell has its upper 
and larger end concentric with its axis of rotation, to which j 
the lower end is eccentric. A disc, slightly larger than the 
opening in the bottom of the coal magazine, is placed 
concentrically in the shell, with which it forms an annular I 
space, and impedes the passage of the coal when the j 
distributor is at rest. The joints between the coal dis- j 
tributor and the heating chamber and the magazine arc < 


water-sealed to prevent the escape of gas ; the water also 
cools the end of the distributor where it enters the heating 
chamber. 

For the supply of air to the bottom of the heating 
chamber, two or more conical lmods are arranged one above 
the other, with the smaller at the top; a separate air 
passage is connected with each hood. The air supply is 
regulated by a common damper, which closes one air passage 
while it opens another, whereby the relative amount of air 
which passes up through the bod of fuel may be regulated 
auil distributed.—W. ('. II. 

Water-Gas ; Method of Manufacturing -. J. ('lay, 

Hebdeu Bridge, Yorks. Eng. Pat. 24,371, Nov. 7, 1902. % 

The method consists in driving off the more volatile gases 
from coal, as in ordinary coal-gas manufacture, and then 
forcing steam into the residual coke. This is effected by 
forming a steam channel in the bottom of a fireclay 
Q-shaped retort; the steam passes into branches of the 
pipe, and from them, through orifices, into the mass of 
incandesce**-oke in the retort.—W. C. H. 

Generator-Gas; Manufacture of -, and Apparatus 

used therewith. J. E. Dowson, Loudon. Kiig. Pat. 
25,319, Nov. 18, 1902. 

Ain, or air and steam, are admitted to the generator 
chamber, at the top and also at the bottom of the column 
of fuel, so that the lower part is worked by an up-draught, 
and the upper by a down draught, the gases formed being 
withdrawn through one or more outlets situated inter¬ 
mediately between the top and bottom of the generator. 
The generator may he provided with an external jacket, in 
which the air supply is heated before admission to the 
generating chamber.—W. (■. 11. 

[ Combustible'] Gas; Purification of -. ('. 11. Sehill 

and H. Lane, both of Hyde. Eng. Pat. 26,195, Nov. 28, 

1 902. 

Comhustiule gas, on leaving the generator and cooler, is 
treated with a suitable oil, sueh as inferior mineral oil, or 
a mixture of oil and other liquid, preferably iri the form o. 
a spray. The tar is said to be deposited in a solid spongy 
form, from which the oil can be recovered by pressure. 

—w. a h. 

Gas; Apparatus for Washing and Similarly Treating 

-. C. II. Sehill, Newton Iron Works, Cheshire. 

Eng. Pat. 27,917, Dec. 18, 1902. 

A vertical cylinder having any convenient number of 
inwardly projecting dished plates with central openings, a 
rotating shaft placed in said openings, and having a series 
of discs terminating at a suitable distance from the walls 
of the cylinder and alternating with the dished plates ; 
means for supplying liquid to the top of the cylinder, gas 
to the bottom, and motion to the shaft. — F. H. L. 

Incandescent Mantles ; Manufacture of - and Burners 

therefor. W. W. Adam and M. A. Adam, both of 
London. Eng. Put. 21,274, Sept. 30, 1902. 

The process of burning off and seasoning the mantles 
consists in subjecting the mantle stockings to the action of 
a flame, which is automatically changed from an oxidising 
or “over-aerated” condition to that of maximum temperature, 
and gradually raising the mantles from the burners during 
the action of this alternating flame. The burner is provided 
with a perforated cap or head of solid metal, with ribs, to 
carry off the heat and prevent melting or burning back. 
The alternating character of the flame is produced by 
addiug secondary air passages to the burners, these 
passages being automatically controlled during the process 
by a lever which operates the sleeves over the passages; 
the lever works in conjunction with the arrangement for 
raising the mantle stockings from the burners.—W. C. H. 

United States Patent. 

Ore-reducing Furnace; Means for Utilising Oil or Gas 

in -. \V. Kemp, Assignor to M. P. Freeman and 

U. L. Worthcu. U.S. Pat. 741,504, Oct. 13, 1903. X„ 
page 1198. 
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French Patents. 

“ Dawson" Gas Generator. L. Martin. Fr. Put. 331,835, 
April 15, 1903. 

The body of the generator is surrounded by a casing, thus 
forming an annular apace which is open to the atmosphere 
at the top, and at the bottom communicates with tile space 
under the grate. The air for combustion enters the annular 
space, and in its downward passage becomes heated partly 
by contact with, and pnrtly by radiation from, the wall of 
the generator, and at the bottom passes over the surface of 
water in an annular trough, where it becomes charged with 
steam and then enters under the grate.— VV. C. H. 

Oil-Gas; Manufacture of -. II. Blau. Fr. Pat. 

:i:l'.MLi, May If., 1903. 

The process of manufacturing nil-gas by expansion or 
rarefaction with permanent gases is combined with a 
method of more or less completely removing these perma¬ 
nent gases front the mixture by fractionation or absorption. 

—W. C. 11. 

Oil-Gas ; Manufacture of -, T. Settle and W. A . 

i’adfield. Fr. Pat. 33:1,207, -May 20, 190.3. 

Ski: Eng. Pat. 12.3.72 of 1902 ; this Journal, 1903, 789. 

—T. F. H. 

Incandescence Mantlesj Process far Mali nr; -, Trans¬ 

portable. A. Oppenlteim and 1!. Fetter. Fr. Pat. 
332,223, May 19, 1903. 

See Eng. Pat. 27,821 of 1902 ; this Journal, 1903, 619. 

—T. F. B. 


Ill—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

Petroleum from Berikei [Daghestan, Caucasia']. K. 

Charitsclikow. Westnik shirow. weschtsch., 1903, 4, 32. 

Chcm.-Zeit., 1903, 27, Hep. 2.76. 

The occurrence of petroleum at Berikei has been known 
for 20 years, bat only in 1894 were borings made. In 
1898 the production was still only 13,000 pouds, but since 
then great progress has been made. In quality the oil is 
intermediate between the Baku and Grosny products. A 
specimen, of sp. gr. 0-8648 and flash point 40° ( ., gave on 
distillation :—Petroleum spirit (up to 1001 • .77 ; ligroiu 
(100°—150" ( '.), 5 * 95; kerosm of sp. gr. 0-804.7 and flash 
point 28° *5 C. (1 jt)'—270" C.), 29* 42 ; and residue of sp. gr. 
0'9194 and flash point 197*0., 56*85 per cent. Another 
specimen, of sp. gr. O’8741 and flash point 39"5° 0., gave :— 
Spirit and ligroiu (up to 170 ( .), 1' .7; lighting oil of sp. 
gr. G’79.77 and flash point 28*.7' J C. (1.70°—270° C.), 34’5; 
and residue of sp. gr. Or921 and fltish point 127" C., 60-7 
percent. The residues had a viscosity (Engler) of 4 .76. 
The fraction of lighting oil deposited a considerable amount 
of coke. By purification of the crude kerosin with 1 per 
cent, sulphuric acid, about 28 9 per cent, (on the original 
Oil) of the best kerosin (Mark 1.) was obtained. The 
characteristics of Berikei petroleum tire that it requires little 
purification, gives good lighting oils, only a small amount 
of benzine, and 1 —.7 per ceut. of ligroin. The residues 
yielded a good masut of similar viscosity to Baku mastit; 
they did not solidify at — 20° 0., and they had the following 
composition:—Carbon, 84’68; hydrogen, 12’ 10; sulphur, 
0*072 ; and oxygen, 3'15 per cent. The gases issuing 
from the ground with the petroleum, when separated from 
admixed air, contained 12-82 per cent, of carbon dioxide, 
65*84 per cent, of methane, and 19*92 per cent, of ethane. 
(See also this Journal, 1903, 547.)—A. S. 

Pyridine in Aqueous Solution ; Determination of - 

M. Francois. XX11I., page 1210. 

Alkalis i Action of -, on Glass and on Paraffin. 

F. Jones. XXIV., page 1212. 


Enoljsh Patents, 

Tar and Mineral Oils ; Deodorisation of -J. Wetter, 

; London. From Kiitgers<verk-Akt.-Ges„ Berlin. Eng. 
Pat. 21,145, Sept. 29, 1902. 

See Fr. Pat. 321,938 of 1902 ; this Journal, 1903, 621. 

-T. F. B. 

Soot or Lampblack from Tar and other Carbonaceous 

Substances ; Process of Manufacturing -. G. 

Wegelin, Germany. Eng. Pat. 13,837, June 22, 1903. 

Ax extension of Eng. Pats. 22,337 of 1899 and 10,228 of 
1902 (see this Journal, 1900, 56, and 1902, 1022). The 
distillation of the tar or other carbonaceous material is 
assisted by the introduction of superheated steam, carbon 
dioxide, &e., and also by mechanical agitation.—T. F. B. 

Naphthalene and Anthracene ; Process and Means for the 

Purification oj -. F. E. Catchpole, New Cross, and 

K. A. Catchpole, Grove Park. ling. Pat. 16,641, July 29, 
1903. 

'1 he crude product, in the form of blocks or slabs, is placed 
on u perforated or channelled surface in a chamber suitably 
heated, and the impurities “ sweated ” out. Naphthalene 
is preferably heated to about 70° C., anthracene to not 
above 200 C. A slight washing with acid and distillation 
complete the process.—T. F. B. 

Explosions for Rlasting Purposes [Use of Petroleum 
By-product]. 11. Dreany. ling. Pat. 26,802, Dec. 4, 
1902. XXII., page 1208 . 

United States Patent. 

Mineral Oils; Refining ■—'1*. lUacalpiuo, Chiswick, 
Assignor to Alcohol Syndicate, Ltd., London. U.S. Pat. 
7 11,51 7, Oct. 13, 1903. 

See Eng. Pat. 18,728 of 1902 ; this Journal, 1903, 944. 

-T. F, B. 

French Patent. 

i Asphalt; Artificial - . J. A. Soriano. Fr. l’at.332,051, 

-May 13, 1903. IX., page 1196. 

IV.—COLOURING MATTERS AND 
DYESTUFFS. 

i 

Potassium Ecrrncyanidc and Ferricyanidc; Action of 

Iodine upon -. J. Mutuschek. Cheiu.-Zeit., 1903, 

27 , 1000 . 

Bi the action of iodine upon solutions of potassium ferro- 
cyanide aud ferricyanidc, the author obtained a blue oom- 
i pound of the same composition as Prussian blue, but 
differing from the latter by its insolubility iu oxalic acid 
and ammonium tartrate solutions. To a solution of 20 grins, 
of potassium ferroeyanide solution in 500 c.c. of water, 
iodine was added in small quantities, with frequent shak¬ 
ing, and the mixture kept in the dark. The iodine was 
dissolved with comparative rapidity, the rate of solution 
apparently increasing with the amount of dissolved iodine. 
A blue deposit was formed on the bottom and sides of the 
containing vessel, but could not he separated directly by 
filtration, owing to its extremely finely-divided condition. 
In order to isolate it, a current of air was passed through 
j the solution till all odour of iodine, hydriodic acid, or 
i hydrocyanic acid had disappeared; the solution was then 
! evaporated to dryness on the water-bath and the residue 
j extracted with water, the blue compound left undissolved 
j being separated by filtration. .Similar results were obtained 
with a solution of potassium ferricyanidc, hut the iodine 
was dissolved more slowly.—A. S. 

Be.rlin Green. C. Nicolayssn. Fiirhandlingar vid Nordiska 
Natuvforskare- och Lakarembtet i Helsingfors, 1902; 
Chem. Centr., 1903, 2, [15], 827. 

By concentrating in the dark a mixture of ferric chloride 
and potassium ferricyanidc solutions, a green precipitate of 
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the composition Fe : Fe(CX„) .Fe : Fe(CX) 6 : Fe. Fe(CN fl ) : 
FeCN, is produced, which is identical with the Herlin Green, 
obtained by the action of chlorine upon potassium ferri- 
cynnide. The compound is very hygroscopic and readily 
forms colloidal solutions. It is decomposed by heating, 
water and cyanogen being formed at 100° O., and 
ammonium formate, ammonium carbonate, and other pro¬ 
ducts at 120° C. It is also decomposed by alkalis and bv 
ammonia, ferric hydroxide and potassium ferrocyanido and 
ferricyanide beiDg formed.—A. hi. 

Triphenylmet/ianv and Diphe.nylmcthane Dyestuffs ; Con¬ 
stitution of Basic --. Braun. Zeits. augew. t hem., 

1003,16, 942. 

Tim author prepared derivatives of Malachite Green and 
Anramine by acting upou the amino groups substituted in 
the benzene rings, ami compared the products obtained 
with'the original colour bases with regard to their salt- 
forming power. The compound. (( >11). t< " 0 II.,) .C: [C 0 I1 4 
N(CH,)CN] S> prepared from Maine bite Green was possessed 
of weak basic properties, and dissolved in concentrated 
acids with a deep red colour. The green Malachite Green 
salts must consequently have tv quiimnoid structure. The 
compound, NH:G: [C' 0 U ,XCII 3 GN] 2 , prepared from Aura 
mine was yellowish, ami formed salts of the same colour 
as Anramine salts. The constitution of Auramine salts 
can therefore he best represented by formula* of the follow¬ 
ing type : —HOI.Nil: G: [( 6 H 4 N'(< 'H 3 );] 2 .—A. S. 

Diaminoanthrachry,sane Disulphonic Arid ; Decomposition 

»f -, by Boiliny. A. Stohmanu. Zeits. f. Farhen- u. 

Textil-Chem., 1903, 2, [ 20 ], 389—390. 

Diaminoanthraciiuvsonk disulphonic acid (i .5-dismino- 
2.4.6.8-tetrallydroxyanthraquinone 3.7-disulphonic acid) 
dyes unmordanted wool, from an acid bath, a bluish violet, 
which under certain conditions is transformed into a reddish 
violet when the dye-bath is boiled. The change is ascribed 
to oxidation (Ger. Pat. 114,636 ; see also Fr. Pat. 324,349; 
this Journal, 1903,' 549), under the influence of which the 
amino groups in the compound in question are readily 
exchanged for hydroxyl groups, Acid Alizarin Blue B B 
(1.2.4.5.6.8-hexnhydroxyftuthraquinone 3.7-disulphonic 
acid) resulting, which dyes unmordanted wool from an 
acid hath a. pure red colour. As supporting the above view, 
it has been observed (Ger, Pat. 114,636) that the change is 
prevented by the addition of reducing agents, <>.</., sodium 
bisulphite, to the dye-bath. It is found, however, to occur 
when a solution of the dinmino compound in normal caustic 
soda solution is boiled with sodium bisulphite and aniline. 
Decomposition *into the hcxaliydro.xy compound takes 
place (1) almost instantly in the presence of alkalis, in 
either concentrated or dilute solution, and (2) slowly in 
very dilute acid solution. It. docs not occur, either at the 
ordinary temperature or on heating, even in the presence of 
oxygen ous, iu a moderately dilute (1:20) solution of 
sulphuric acid. From the result of au experiment made 
with very dilute hydrochloric acid, iu w hich a sample of 
dyed wool and a quantity of the diamine compound equal 
to that present in the wool were separately boiled, it would 
appear that the decomposition of the diamino compound 
takes place in solution and not upon the dyed fibre_E. B. 

Benzidine and Tolidine; Jodometric Determination of 
A. Roesler and B. Glasnmnn. XXIII., page 1210. 

Methoxyl and Glycerin Determinations. M. J. Strikur. 

XXI11., pago 1211. 

Enulish Patent. 

Sulphurised Dyestuffs [Sulphide Dyestuffs ] ; Mdnufac- ! 

ture of Bluish Black -. O. Jmray, London. From 

Farbwerke vormals Meister, Lucius und Brtining, Hoechst 
a/M„ Germany. Eng. Pat. 25,851, Nov. 24, 1902. 

Thb product (a dialkyl iudophenol) obtained by blowing air 
through an alkaline solution of equimolecular proportions 
of a dialky 1-p-phenylenediamine and phenol in presence of 
a ooppor salt is heated with alkali polysulphide to ISO"— 
160° C. The products are black powders, insoluble in 


[ water and soluble in hot sodium sulphide solution; they dye 
a deep bluish-greenish black.—Ii. F. 

j United States Patents. 

Dye [Sulphide Dyestuff ] ; Substantive Black ——, and 
Process ij Making Same. A. F. Poiirier, Assignor to 
f-oe. Anon. <1. Matu res Coloruntes et Prods. Glum, de 
St. Denis, Paris. U.S. Pat. 740,465, Oct. 6, 1003. 

| Dvestdffs are prepared by reacting with an aromatic 
sulphur-chloride derivative on a substituted diplienylamimv 
the ratio of amino to hydroxy groups in the diplicnylamine 
being less than two of the former to one of the latter. .The 
products contain sulphur, are readily soluble iu water, and 
dye uniiiordantc-l cotton in bluish-black shades on which 
energetic oxidising agents, such as bichromate, have hut- 
little action,--E. K. 

• I cridiue Dye [Acridine Dyestuff], and Process of Makiny 

Some. ( , 11 is anil A. Mylitts, Assignors to Aniline 
Colour and Extract Works, formerly .1. Ii. Geigy, Basle. 
U.S. Pat. 740,168, Oct. 6, 1903. 

Skk Fr. Pat. 330,487 of 1903 ; this Journal, 1903, 1082. 

I —T. F. B. 

Disazo I)yc i .4 zo Dyestuff J ; Mordant ——, and Process 
of Making Same. A. E. Easka, Assignor to K. Oehler, 
Autlitt und Aiiiliniarltenfabi ik, Offenbach a/Main, Ger¬ 
main. U.S. Put. 740,767, Oct. 6, 1903. 

Disazo compounds of amines of the general formula 

* i-.X ,. .Nl E. (• iI(1). (NlE.)(Z) arc combined in alkaline 
solution with iimnoazo dyestuffs resulting from the action 
ot diazo compounds of the benzene series upon 2.5-amino- 
naphthol-7-sulphonic acid. The use of diazotisetl picramic 
acid for the first-mentioned component is specially mentioned. 
The dyestuff is specially claimed which is prepared hy the 
action ot diazotised picramic acid itt alkaline solution on 
the dyestuff resulting from the action of diazotised 
p-nitraniline-o-sulphonie acid on 2.5-aminonaphthol-7-sul- 
phouic acid. Tin- resulting dyestuff is soluble in water, and 
yields on wool, with subsequent chroming, a bluish-black 

| shade of great fastness to light, acids, alkalis, and milling, 
i —E. F. 

Dye [,1.*II Dyestuff] ■ Black Mordant ——, and Process of 
Makiny Same. A. L. Easka, Assignor to K. Oehler, 
Ail i tin - tt. Atiilinfurbettfaltrik, Offenbach a/Main, Ger- 
■ many. U.S. Pat. 740.768, Oct. 6, 1903. 

Diazo compounds of amines of the general formula 
i C,,X.,. X( E. (Oil)( 1). N IE,(3) are comltineil in alkaline 
; solution with tin: monoazo dyestuffs resulting from the. 

- action of diazo compounds of the naphthalene scries upon 
2‘5-aiiiinoiiapht)iol-7-stilphonic acid. The use of diazotised 
picramic acid for the liist-mentioned component is specially- 
mentioned. The dye-tuff is specially claimed which is formed 
by combining diazotised picramic acid in alkaline solution 
with tile dyestuff resulting from the action of diazotised 
2-naphtliylaimne-3.0-disulphonie acid on 2.5-aminonaph- 
thol-7-suiphonio acid. The product yields on wool, when 
subsequently chromed, bluish-black shades of great fastness 
to light, acids, alkalis, and milling.—K. F. 

Azo Lake; lied —-. 11. Glcy and O. Seibert, Assignors 

to Act.-Ges. f. Anilinfabr., Berlin. U.S. Pat. 741,029, 
Oct. 13, 1903. 

See Fr. Pat. 328,575 of 1903 ; this Journal, 1903, 992. 

—T. V. B. 

Sulphur Dye. [Sulphide Dyestuff]-, Green -, and 

Process of Making Same. ii. Glcy, Assignor to Act.- 
Ges. f. Anilinfabr., Berlin. U.S. Pat. 741,030, Oct. 13, 
1903. 

See Fr. Pat. 332,104 of 1903 ; following these.—T. F. B. 

French Patents. 

Halogen .Derivatives of Liquid Organic Compounds ; 
Process and Apparatus for Obtaining—. I.. Marck- 
wald. Fr. Pat. 328,053, Aug. 8, 1902. • 

See Eng. Pat. 17,695 of 1902; this Journal, 1903, 945. 

—T. F. B. 
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[Sulphide^ Dyestuffs; Production of Substantive Blue 

-. Budiscbc Anilin und Soda Fabrik. Fr. Pat. 

328,063, Aug. 18, 1902. 

Si:E Eng. Fat. 19,940 of 1902 ; this Journal, 1903, 946. 

—T. F. B. 

Green Dyestuff containing Sulphur [Sulphide Dyestuffs ] ; 

Manufacture of -. Act.-Ges. f. Anilinfabr. Fr. Fat. 

332,104, May 15, 1903. 

Green dyestuffs which dye cotton direct in very bright 
aud fast shades, ure prepared by boiliug certain indopbenols 
in aqueous solution with sulphur and alkali sulphides in 
presence of copper salts. 

The iudophenoll used are prepared by the oxidation of 
a-f.aphtbyluniine or its sulphonic derivatives, together with 
either p-aininophenol or its hotuologues or its chlorine 
derivative.—A. 11. S. 

Monaco Dyestuffs [Azo Dyestuffs] for Production of Bed 

Lakes; Manufacture of --. Act.-Ges. f. Anilinfabr. 

Fr. Fat. : *, ..!«> *0 '■ '03. 

Hkh dyestuffs which are very suitable for the manufacture 
of lakes, arc prepared by combining 2:3-oxynnpbthoic 
acid with the diazo derivatives of certain substituted amino- 
benzene-u-sulpkouic acids represented by thu general 
formula— 

C H U,Nir s SO s H.X[l : 2:4], 

where X stands for the groups, NH 2 , CJI :t , N 0 2 , Cl, O<11,; 
or other analogous substituent.—A. B. 8. 

Coloured Derivatives of Anlhraquinone [Anthracene Dye¬ 
stuffs ] Manufacture of A'eiv -. i . Bayer and Co. 

Fr. Fat. 332,261, May 20 ,1903. 

Blue dyestuffs which dye unmordanted cotton, and are 
very fast to chlorine, are prepared by healing the yellow 
product obtained by the oxidation of the blue dyestuff of 
Fr. Fat. 309,503 (this Journal, 1902, 42) with hydro¬ 
chloric or bydrohromic acid, nuder pressure. The resulting 
dyestuffs contain halogens.—A. B. 8. 


Y -PREPARING, BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Fibres ( Indian ) of the Agave Americana and Marsdenia 
Tenacissima. Board of Trade J., Oct. 15, 1903, 8upple- 
ment; Imp. Inst. Bull. No. 3, 120—123. 

Tiie fibre of the Agave Americana, from Assam, is coarse, 
clean, and of good appearance, being yellowish white, with 
a fine gloss. Average length of staple, 44 ins. It contains 
cellulose, 79■ 6 per cent.; moisture, 9 • 7 per cent; and ash, 
1-5 per cent. It loses on “ hydrolysis ” 15-7 per cent.; on 
purification with acid, 2'4 per cent.; and on “ mercerising,” 
7 • 1 per cent. Commercially, it is rather too dry and brittle, 
probably owing to faulty preparation, aud corresponds to 
Sisal hemp from West India. 

Marsdenia tenacissima fibre (Bengal) is very strong 


English Patents. 

Washing or Scouring Wool; Machines for -. H. 

Colburn, Menston, and F. Colburn, Keighley. Eng. Fat. 
25,990, Nov. 26, 1902. 

The wool is fed on to a travelling brattice, then caused to 
advance through the washing bowl by means of a series of 
forks mounted on a framework, finally passing through 
pressure rollers on to a second travelling brattice, from 
which it is passed on to tbo succeeding operation. The 
framework is arranged to move backwards and forwards 
between anti-friction rollers, this motion being imparted by 
a crank operating within the slot of a lever, the latter being 
mounted in position so that its fulcrum relatively with the 
centre of motion of the crank is such that a greatly in¬ 
creased speed is obtained in one direction of movement of 
tlm framework. The sweep of the crank may also be 
adjusted so as to transmit a greater or lesser motion to the 
forks. Cams are used for raising or lowering the forks, 
the cams operating runners ctrre-.l by sliding supports, and 
u' which sliding supptn'. ~ • anti-friction r. bc.s a:. also 
mounted. Weighted levers assist the cams in raising the 
framework. The wool is fmully fed to the squeezing rollers 
by means of forks operated by screws, the forks being 
guided by spring-regulated guiding pieces as they puss 
from one set of screws to the other, and in this way the 
forks are kept in their proper relative positions, and arc 
prevented from becoming twisted or cross-bound.—II. N. 

Saturating, Vamping, Discharging, Washing, Carbonising, 
Bleaching, Digit,y, Humidifying, Steaming, ,\c.; Ma¬ 
chinery for Treating Cloth or Yarn with Simple or 
Compound Liquors, Gases, A <?., in such Processes ns 
E. Hardcastle, llorsforth. Eng. Fat. 17,608, 
Aug. 14, 1903. 

The yarn to be treated is delivered by rollers into a sucker 
tray, so that as the material passes through the tray, it is 
raised slightly in passing over the slots of the suckers, and 
therefore the cloth, which is under a slight tension, is 
pressed tightly down oil the suckers. The latter consist of 
chunuels communicating with chambers, in which a vacuum 
is created so as to suck the liquid from t.he tray, through 
the cloth, into the chambers, from which it is afterwards 
returned to the sucker tray. In some cases it is advan¬ 
tageous to have more than one sucker tray, with suckers in 
each trav.—11. N. 

Printing Textile Fabrics ; Process for -. J. Cadgene, 

Zurich. Eng. Fat. 18,675, Aug. 29, 1903. 

See addition to Fr. Fat. 274,791 of 1898 ; this Journal, 
1903, 1083.—T. F. I'. 

United States Fatknts. 

Yanis, Ar.; Process of Treating -, with Volatile 

Liquids. J. E. Frestwich, Farnworth. F.S. Fat. 
740,778, Oct. 6, 1903. 

See Eng. Fat. 1012 of 1901 ; this Journal, 1902, 113. 

—T. F. B. 

Bleaching; Apparatus for -, F. ('. Theis, Ohligs, 


and fairly white, of average length 12—13 ins. It contains 
91-5 per cent, of cellulose! 1-5 percent, of ash; and 7 - 7 
per cent, of water; and loses, on “ hydrolysis,” 8-4 per 
cent.; on aeid purification, 3'5 percent.; and on “mer¬ 
cerising," 4-4 per cent. It contains no lignocellulose. 
Commercially it is valued at 15,v. to 18.v. per ton, being 
only of use tor tow, owing to the shortness of the fibre. 

—T. F. B. 


Cotton from Bhodesia. Board of Trade J., Oct. 15, 1903, 
Supplement; Imp. Inst. Bull. No. 3, 123. 

A sample irom Mashoualaml was silky, fairly strong, of 
average length, white, with some yellowish stain. When 
clean, it is valued at about fill, per lb.; in the natural con¬ 
dition, at about 5.)</. A samplo from Zambesia was bluish 
white in colour, silky, strong, and of good length. When 
cleaned, its value kHubout 6\d. per lb. A sample, labelled j 
“cotton from the Loungwa Mountains,” proved to bo kapok, | 
and is worth about to id. per lb.—T. F. B. ! 


Germany. 1.8. Fat. 741,188, Oct. 13, 1903. 

See Eng. Fat, 7870 of 1902; this Journal, 1903, 623. 

—T. F. B. 

French Patents. 

Wool-Scouring and Fat Becovery ; Machine for -. 

J. M. J. Baudot. Fr. Fat. 331,956, Mareb 23, 1903. 

It is claimed that this machine avoids a loss of fatty 
substances and soap iu washing wool after scouring or 
similar operations. The wool, as it comes from the 
scouring, is passed in the open width through a washing 
machine divided into three compartments aud furnished 
with squeezing rollers, water sprays, See. Ouly a small 
quantity of water is used, aud when this becomes dirty it 
is run off into a tank and treated with hydrochloric acid to 
liberate the fatty acids, which rise to the surface, and can be 
removed in a semi-solid condition on cooling and standing. 

—A. B. 8. 
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Bleachinu of Cotton Tissues ; Process and Apparatus for 

-. W. Muthesius. Fr. Pat. 332,114, May 15, 1903. 

Tub fabric enters over a broad roller at one end of the 
apparatus, and traverses seven or eight liquid seals, so that 
it is subjected to a gradually increasing temperature, 
pressure of stea u, and concentration of caustic alkali. In 
the last compartment the fabric passes through rings, 
which twist it into a cord, and the latter then returns 
through the same set of seals, passing over suitable rollers, 
which turn by friction with the broad rollers. The valves 
in the steam pipes are controlled by connecting rods con¬ 
nected with floats, so that when the necessary head of 
liquid is obtained in each seal, the steam is cut off. The 
broad roller above mentioned is turned by bevel-gearing, 
and its axis is made watertight by a suitable stulhng-box, 
the friction rollers being carried on an axis working on 
pivots. A modification is described in which the last com¬ 
partment is a wide one, and in which the material is passed 
many times through the same strong liquor before return¬ 
ing. Pipes, provided with valves, and communicating with 
each compartment, serve to introduce and withdraw the 
caustic liquor, and a circulation of the latter is also main¬ 
tained in the direction of return of the fabric.—B. N. 

Printing Textile Fabrics ; Process and Improved Means 
for -. H. C. J. Leeks, J. Decks, and M. Goodbody. 

Ft. Pat. 332,054, May 13, 1903. 

The object of this invention is the production of designs | 
on textile fabrics which are not manufactured in sufficient 
quantity as to necessitate the preparation of a printing 
cylinder. A flexible model is prepared from a frame of J 
wood covered with fine silk gauze, the latter being coated ; 
with wax or other suitable plastic material solid at the 
ordinary temperature of the air, and then stretched so os I 
to obtain a smooth surface. The gauze is placed over ati 
absorbent groundwork, and the design neatly traced witli 
a hot tool. The wax melts away, leaving an open design, 
the gauze in these parts being afterwards carefully J 
varnished. The model is held in intimate contact with 
the tissue, previously wetted, and the liquid colour is pro¬ 
jected as a spray by a suitable vaporiser or atomiser moving 
automatically over the cut-out parts of the model. As the 
material of the gauze is of a very fine texture, the threads 1 
do not reproduce themselves, and the design only is trans- : 
ferred to the fabric.—B. N. 


VI—COLOURING WOOD, PAPER, 

' LEATHER, Etc. 

English 1’atknt, 

Wood; Process for Procuring - ,for taking Colouring 

Matter. J. ltrenner, Austria. Kng. Put. 17,808, Aug. 17, 
1903. 

Thk wood is steamed and then sulphuric acid of 10°—20 11. 
is forced in to destroy the resinous inerusting matters. The 
wood is freed from acid by treatment with weak alkali and 
washing with water. The dyestuff solution, mixed with a 
suitable mordant, is then forced in through a cut across ! 
the grain.—A. B. S. 

French Patents. 

Adhesive Material [Printing] ; Production of -. L. 

I’reaubert and G. A. Thube. Fr. Put. 831,805, May 7, 
1903. XIII. A., page 1200. 

Gelatin; Production of Iridescent Effects with ——. 

H. A. Poussolle. Fr. Pat. 332,199, May 19, 1903. 
Leaves or other ornamental objects are coated with or 
formed oat of gelatin containing ammonium bromide in j 
solution. They are then soaked in a bath of silver nitrate j 
solution, and finally coated with a very dilute gelatin solu- ' 
tion (e g., beautiful iridescent effects are obtained by using ! 
a solution containing from 4 to 6 grms. of pure gelatin in 1 
1 litre of water).—K. L. J. j 


VII.—ACIDS, ALKALIS, AND SALTS. 

Nitrous Anhydride; Direct Synthesis of -. 1). Holing. 

Ga 7.x. chira. lt d., 1903, 33, 454. Ghcm.-Zeit., 1903, 27, 
[85], Rep. 262. 

Nitrous anhydride, N.jO ;i , was obtained by passing a 
secondary current of about 1000 volts through liquid air, 
the primary current list'd being an alreniuting one. A 
green precipitate was obtained in this way, the quantity 
beimr about 0*5 grin, from 300 c.e. of air. The excess of 
air was removed by means of distillation under diminished 
pressure. The pure anhydride is a blue powder, melting at 
— Ill C. with decomposition into nitric *>xide and dioxide. 

— \. (1. L. 

Lime in presence of Alkalis; Solubility of -, and the 

Caustirisation of Alkali Carbonate*. A. dWuselme. 
Bull. Sue. I'him., 1903, 29, [18], 930—939. 

Thk solubility of calcium hydroxide was determined in 
aqueous solutions containing increasing amounts of sodium 
hydroxide, and at temperatures varying between 20' and 
100° C. When solutions of pure sodium hydroxide, of 
known strength, were mechanically agitated with excess 
of calcium hydroxide, the apparatus being immersed in 
a thermostat, equilibrium was established after about four 
hours. The results showed that the solubility of calcium 
hydroxide in water and in aqueous sodium hydroxide 
solutions decreases with increase of temperature, the solu¬ 
bility in water at 20’ C. being more than double that at 
100' C. At a given temperature, the solubility diminishes 
with the increase of sodium hydroxide, being practically 
nit iu seminormal solution (20 grms. to the litre) at all 
temperatures. 

Potassium Sulphates. W. Stortenheker. liec. trav. china. 
Pays Has, 21, 399 -411. Chem. Centr., 1903,2, [15], 
822. 

Thk author examined the salts which separate from solu¬ 
tions of potassium sulphate in presence of sulphuric acid. 
The salt K 2 S() 4 . KHS<,) 4 has been previously described by 
Rose; its sp. gr. is 2 • 587. The salt K 3 S0 4 .3KHS( ) 4 separates 
from solutions containing 2—3 raols. of acid to 1 mol. of 
potassium sulphate; it forms more readily the lower the 
temperature. It separates in six-sided probably rhomie 
crystals, and has the sp. gr. 2*463. With somewhat higher 
concentrations of acid, the suit K 3 S( ) 4 .GKIISt) 1t sp. gr. 2*327, 
separates in the form of needles. The salt K 3 »SO 4 .3H 2 S0 4 , 
described by Sehtiltz-Sellack, was also obtained, but the 
compound isolated by the author contained water of crystal¬ 
lisation. The sp. gr. of potassium hydrogen sulphate was 
found to be 2*314.—A. S. 

Metallic Phosphates; Action of Carbon Dioxide under 

Pressure mi -. A. Barille. Comptes rend., 1903, 

137, [1*0, 566—568. 

The Bimetallic phosphates of potassium, sodium, ammo¬ 
nium, calcium, barium, and magnesium, react with carbon 
dioxide and water under pressure, forming unstable 
compounds called by tho author carbonophosphates , 
(M 2 HPI) 4 )./2< 0 2 . (M11C0 3 ) 2 . These compounds readily 
dissociate, forming dhnetallic phosphate aud bicarbonate, 
an J giving off carbon dioxide. The dimetallic phosphates 
of the same metals are not decomposed by carbon dioxide 
under the same conditions as above, but are dissolved, 
and fix carbon dioxide, apparently forming the substances 
(M 3 HP0 4 ) 3 2C0 2 , still more unstable than the substances 
formed from the Bimetallic phosphates. The Bimetallic 
phosphates of other metals are not decomposed, but simply 
dissolved by carbon dioxide and water under pressure. A 
table of the solubilities of a number of phosphates is given 
in the paper.—J. T. 1). 

Sulphur; Temperatures of Inflammation of and Slow Com - 
busiion of ——, in Oxygen and in Air . H. Moissan. 
Comptes rend., 1903,137, [15]» 547—533. 

Oxygen was very slowly led into melted sulphur kept at a 
constant temperature, by an almost capillary tube dipping 
several centimetres below the surface, so that before the 
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oxygen cnme in contact with the sulphur at the open end of 
the tube, it had reached the temperature of the sulphur. 
Inflammation occurred at 282° C. When air was used ! 
instead of oxygen, the temperature of inflammation was 
363° C. Oxidation of the sulphur was observed, how¬ 
ever, at temperatures far below the inflammation point; 
and by sealing sulphur up with oxygeu in tubes drawn out 
to a very fine end, and cooling the end below -18C°C. 
(when the oxygen liquefied, but any sulphur dioxide formed 
solidified, and could be sealed off and examined after the 
oxygen had again evaporated), it was found that combination 
of sulphur and oxygen occurred at temperatures ns low as 
20° <1. With air the same thing happened, though more 
slowly.—J. T. I). 

Carbonic Acid in presence of Sulphites, Sulphides, and 

Organic Substances; Determination of -. U. Stanek 

and J. Milhauer. XXIII., page 1209. 

rersulphates; Determination of -. C. Marie and 

L. J. Bunel. XXIII., page 1209. 

Uranium and Uranyl Phosphate ; Determination of -, 

by means of the Zinc Reducer. (.), S. l'ulmau. XXIII., 
page 1209. 

English Patents. 

Sulphuric Acid / Manufacture of -, by the Chamber 

Process. R. H. Winslow, Salford, and B. Hart, Man¬ 
chester. Eng. Pat. 26.916, Dec. 6, 1902. 

The pipes or trunks connecting the lead chambers or towers 
used in the manufacture of sulphuric acid by the chamber 
process, are arranged to contain numerous vertical tubes, 
open to the air at the top and the bottom. The gases 
traversing the trunks circulate around these tubes and are 
cooled and mixed, the process being assisted by the inter¬ 
position of baffle plates at right angles to the air tubes. 
Reference is made to. Hng. Pat. 20,142, Oct. 9, 1901 ; this 
Journal, 1902, 1183.—E. S. , 

Alumina} Manufacture of Compounds of -. II. Spence 

and P. Spence and Sons, Ltd., Manchester. Hng. Pat. , 
25,683, Nov. 22, 1902. 

To solution of aluminium sulphate, ammonia sufficient to 
form ammonium sulphate with one-sixth of the sulphuric \ 
acid present, is added, aud the solution, which should have j 
while hot a sp. gr. of about 1 -35, is cooled, when ammonia 
alum crystallises out. The mother liquor, containing 
basic aluminium sulphate AL< )(SO,) 2 is evaporated under 
reduced pressure to a sp. gr. of about 1'45 at about 71»’ C., 
and is then cooled, with agitation, to obtain the crystallised 
basic aluminium sulphate, which is readily soluble in water. 
Compare Ft. Pat. 331,836 of 1903, following these.—E. S. 

Brine and other Liquids; Apparatus for Eraporating 

-. J. Foster. Eng. Pat. 26,836, Dec. 5, 1902. 1., 

page 1X88. 

Cyanides; Manufacture of -, and the Recovery of By- 

Products. J. Grossmann and Grosstnann’s Cyanide 
Patents Syndicate, Ltd., Manchester. Eng. Pat. 36, 
dan. 1, 1903. 

See Fr. Pat. 331,831 of 1903 ; this Journal, 1903, 1130. 

—E. S. 

Liquid Air) Method of and Apparatus for the Production 

of -. .R. P. Pictet, Steglitz, near Berlin, and the 

Pictet Syndicate, Ltd., Manchester. Eng. Pat. 21,120, 
Sept. 29, 1902. 

See Fr. Pat. 824,715 of 1902 ; this Journal, 1903, 628. 

—T. F. B. 

United States Patents. 

Acid- Value. J. Koch, West Berkeley, Cal. U.S. Pat. 
740,762, Oct. 6, 1903. 

The inlet and out^t pipes open into the valve body or 
casing, and one of these pipes is closed, by a cup-shaped 
lift-valve provided with an operating stem. A cup-shaped 
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** member ” surrounding the stem is attached to the casing, 
and a seat, which is retained in position by a yoke, is 
provided above this member, to prevent the escape of acid. 
The parts subjected to much wear or strain are made of 
rigid metal, while- the parts exposed to the acid are made 
of, or encased in lead.—R. A. 

Zinc Peroxide Process of Making ——. F. Elias. Phila¬ 
delphia, Pa., Assignor to the Biogen Company, X'ew 
York. U.S. Pat. 740,832, Oct. 6, 1903. 

Barium peroxide is mixed with water, the finer particles of 
the hydrate formed are separated from the coarser particles, 
and are subjected to the action of a zinc salt of which the 
acid radicle is capable of forming a soluble salt with the 
barium. Compare U.S. Pat. 709,086, Sept. 16, 1902; this 
Journal, 1902, 1278.—E. S. 

French Patents. 

Sulphuric Acid; Manufacture of -, by the Aid of 

Insoluble Sulphates. N. Basset. Fr. Pat. 331,897. 
May 9, 1903. 

Calcium sulphate, mixed w ith carbon and tar, is made up 
into balls or the like, which, after drying, are heated in a 
retort, the gases from which, together with the gases of 
combustion, are washed, first with alkaline, and then with 
acidulated water, aud the carbon dioxide is stored. The 
calcium sulphide produced, is subjected to the action of 
water and carbon dioxide, and the hydrogen sulphide evolved 
is burned by a current of air furnished by a special small 
gasometer. The resulting sulphur dioxide is led through a 
suitably heated oxidising column, packed with pieces of 
pumice or the like, with excess of air, and with oxygen, 
obtained by the successive oxidation and reduction of an 
alkali permanganate. The gases at their exit from the 
apparatus, traverse a water spray, and are condensed by 
suitable menus.—E. S. 

Alkalis aud their Carbonates; Economical Manufacture 

of -, by Aid of Alkali Sulphates. .\. Basset. Fr. 

Pat. 331,S98, May 9, 1903. 

A saturated solutiou of an alkali chloride is heated in a 
closed earthenware vessel to 110 — 120 " C., and treated 
with dilute sulphuric acid, the dilution being such that the 
alkali sulphate formed may remain in solution. The hydro¬ 
chloric acid gas evolved is collected in a eompartmented 
tower, from the top of which water is sprinkled. The alkali 
sulphate solution is decomposed in a series of vessels by 
a solution of barium and calcium hydroxides, obtained by 
heating a mixture of barium carbonate and calcium carbon¬ 
ate with carbon, and treating the product with water. The 
caustic alkali solution thus obtained may bo transformed 
into carbonate or bicarbonate by usual means. The barium 
and calcium sulphates, resulting from the decomposition of 
the alkali sulphate liquors, are mixed w r ith carbon aud 
[ calcined to form sulphides, from which, by the action of 
water and carbon dioxide, carbonates are again produced, 

| whilst the hydrogen sulphide set free is converted by the 
; processes described in tbe preceding patent (see the above 
! abstract) successively into sulphur dioxide and sulphuric 
acid.—K. is. 

Solid Sodium Percarbonate; Process for the Direct 

Manufacture of -. II. Bauer. Fr. Pat. 331,937, 

May 12, 1903. 

Hydrated sodium peroxide is mixed with a slight excess 
of liquid or solid carbon dioxide. The reaction takes place 
! according to the equation— 

Na.,0 1 8H,,0 + COj = N'a. : C<), + 8H,0. 

The crystallised product is separated from the water set 
free in the reaction, and is dried. Compare Fr. Pat. 
320,321, April 10, 1902; this Journal, 1903, 26.—E. S. 

Cyanamide Salts ; Process of Preparing - -. Cyanid- 

Ges. m. b. H. Fr. Pat. 328,031, July 22, 1902. 

Sbe Eng. Pat. 16,298 of 1902; this Journal, 1908, 554. 

—t. f. b: 
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Aluminium Sulphate ; Manufacture of [ffcj.vic] -. 

H. Spence. Fr. Put. 831,836, April 16, 1903. 

To a partially basic solution of aluminium sulphate, of 
sp. gr. 1*35 to 1*40, calcium carbonate (chalk), made into 
a milk with water, is added with agitation, and the pre¬ 
cipitate of calcium sulphate is quickly separated. The 
filtrate is concentrated up to ahout 1 • 45 sp. gr. at or near 
70° C., and is then allowed to cool, crystallisation being 
initiated by addition of a crystal of the basic salt. The 
crystals of highly basic aluminium sulphate obtained are 
preferably separated from their mother liquor by a centri¬ 
fugal apparatus. The crystals may be easily dried, and are 
freely soluble in water.—li. S. 

Oxygen; Manufacture of -. Cie. Fritugaise do l’Acoty- 

lene Dissous. Fr. Pat. 33:1,098, May 15, 1903. 

A mixture is formed of some combustible matter, such as 
powdered metals, charcoal, hydrocarbons, cellulose, or the 
like, with a large excess of a chlorate, preferably an alkali 
chlorate and an indifferent substance, such as sand, and 
the mixture is placed in a suitable closed vessel, adapted to 
give, when the mixture is ignited, oxygen under the desired 
pressure. The described mixture may bo prepared in cart¬ 
ridges or blocks, so as to yield at one charge any desired 
quantity of oxygen.—K. »S. 


I IX.—BUILDING- MATERIALS, CLAYS. 

MORTARS AND CEMENTS. 

| Olay; The Artificially Produced Increase in Strength 

°f -• H •''eger and K. Cramer. ('bom. Iud., 1903, 

20, [ 26 ], 512 . 

I me authors have made experiments to test the correctness 
of Acheson’s statement (this Journal, 1903, 49 ( 1 ) that the 
addition ot 2 per cent, of tannin to oluv increases tho 
strength of the air-dried material by 350 per cent, and of 
tho burnt bricks by 5o per cent., whilst diminishing tlte 
shrinkage in drying. They found that Achesou’s claims in 
this respect are unfounded. They determined the strength 
of dry briquettes made from 2 parts of sand, 1 part of fresh 
kaolin, and of similar briquettes in which the kaolin used 
had been stored in a moist condition for throe weeks, atone, 
or with the addition of 2 per cent, of tannin, starch, or 
dextrin. The authors will now make further tests after 
3 months storing. The fresh kaolin briquettes broke at 
0-56 kilo, per sq. cm., the stored kaolin at 0*92, those 
treated with tannin at 1.01, with starch at 0*75, and with 
dextrin at 1-71. I he shrinkage increased, instead of 
diminishing, with the increase in strength, being 4*71 per 
cent, with tin* fresh kaolin and 7*30 with the dextrin 
briquettes.—A. G. I,. 


VIII.—GLASS, POTTERY. ENAMELS. 

Glass for Chemical Purposes; Classification of -. 

F. Mylius, Zeits. f. Kloctrochem., 1903, 9, [43], 847. 

Thk hydrolysis produced by the action of water on the 
glass at 18° and 80° C., is a reliable test of its quality. 
Quartz glass makes perfect vessels, and water contained 
in these is not sensibly affected. For electric conductivity 
determinations, Jena glass No. 59'" is to he recommended. 

W. Hempel mentioned that ordinary green bottle glass 
resists the action of water better than white glass.—L. F. G. 

Arenturin Glass; Green, Blue, and Red -. Alexander. 

Sprechsaal, 1903, 36, 1485. Chem.-Zeit.. 1903, 27, [85], 
Kep. 274. 

The following compositions were found to he best for 
aventurin glass:— 


Green. Blue. 


Sand..*..., 

Sodium carbonate_ 

Fluorspar. 

Felspar. 

Barium carbonate 
Potassium bichromate 

Manvnnese.. 

Cobalt oxide. 


100 ! 

100 

35 

35 

15 j 

15 

30 ; 

30 

25 

25 

12 

10 

7 i 

5 

1 

O' 


For red aventurin glass the composition should contain 
a large quantity of flux and of lime, with little or no lead. 

—A. G. L. 

Quartz Glass. II. Ileraeus. Zeits. f. Electrochem., 1903, 
9, [43], 847—850. 

Rock crystal changes into a fusible glass utabout 1,700 ’ C., 
and vacuous quartz vessels can he heated to 1,350° C. 
without suffering deformation. Quartz glass is worked up 
at a temperature of about 2,300° C., and the intense heat 
of the flame causes a loss of silica through volatilisation. 

The sp. gr, of quartz glass is 2*22, and its hardness is 
intermediate between that of orthoclase and rock crystal. 
Its coefficient of expansion is ^ T th of that of platinum. It is 
perfectly transparent to tho Ultra violet rays, and if a high- 
tension current is sent through a vacuum tube made of 
quartz glass, ozone is produced outside the tube. The 
refractive index for D is 1 • 4585, and the dispersion for 
C—F is 0*00676.—Xi. F. G. 

Alkalis ; Action of ——, on Glass and pn Paraffin. 

F. Jones. XXIV,, page 1212, 


Slag-Portland Cement, (.von Schwarz. Stahl u. Risen 
1903, 23, 1044. Chem.-Zeit., 1903, 27, [85], Hep. 275,’ 

ItRHjrKTTES made from slag-cement and mixed with 3 parts 
of sand, broke after seven days at 26*88 kilos, per sq. cm., 
and after 28 days at 38*25, tile crushing-tests giving 270 
and 375*75 kilos, per sq. cm. respectively. Conoreto from 
the year 1894 made with 3 parts of sand and 3 parts of 
limestone for 1 part of slag-cement gave tensile-tests of 
31*80 and 22*48, and crushing-tests of 295 and 318 kilos, 
per sq. cm. respectively. Towards abrasion the resistance 
of this concrete was about the same as that of granite. A 
ceiling of slag-cemeut was found capable of supporting a 
load 40 per cent, greater than that borne by Portland 
cement. White as well as grey iron slag may be used in 
making the cement, the higher content of oxides of man¬ 
ganese and iron in the former rendering it possible to burn 
tho cement at a lower temperature and consequently effect 
a saving in fuel, besides rendering the cement more resistant 
towards the action of tile sulphates iu seu-water._A. G. I,. 

English Patents. 

Refractory Material ,* Improved -. W. \V. Rollings, 

Urierley Hill, and J. S. Rollings, Wrexham. Kim. Put' 
22,898, Oct. 21, 1902. 

The material consists essentially of a “double mineral 
carbide,” more usually termed oxycarbidc, such as any of 
the silicon oxyearhides, used either alone or mixed with any 
suitable binding agent, such as fireclay, magnesite, or tar. 
The material is neutral to both acid and basic slags. 

-A. G. h. 

Refractory Articles of Manufacture. S. L. Mershon, 
Montclair, N.J. Kng. Pat 18 , 281 , Aug. 24, 1903,’ 
Under Intcrnat. Conv., Aug. 29, 1902. 

The material, which is to be used for buildiug-blocks, 
crucibles for steel making, &c., is made from aDy refractory 
silicate which is found iu mass in a fibrous or interlocked 
foliated structure, but especially from silicate of maguesia, 
such as the talc found in St. Lawrence Co., N.Y. The 
natural rock is either carved or abraded to the desired shape 
and then vitrified* by the action of successive graduated 
heats, or else the rock is first vitrified and then fashioned to 
the required form. Vitrified material made in this way 
may, after being polished, be heated to a white heat and 
cooled without losing its polish.—A. U. L. 

Fireproof Materials ; Production of -. E. W. Engels, 

Dttsseldorf, Germany., Eng. Pat! 25,221, Nov. 17, 1902 ! 
Materials are rendered fireproof by the application of a 
coating of a moist mixture of carborundum, and a suitable 
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binding medium, such an clay, gypsum, borax, alkali 
silicate*, sulphate and borate of ammonium, &c. Compare 
U.s. l’at. 731,458 of 1903 ; thi» Journal, 1903, 952; also 
Eng. I’at. 11,567 of 1901 ; this Journal, 1902, 1081 ; also 
Eng. i’at. 4166 of 1900 ; this Journal, 1900, 902. 

—W. C. H. 

Kiln f for Bricks, Tiles, .W\j ; Continuous -. W. 

Ingham, Harrogate, H. Langton, Leeds, and L. Ingham, 
Leeds. Eng. I’at. 23,665, Oct. 29, 1902. 

Tub kiln consists ol 1 a series of chambers, with combustion 
flues on each side, and race-hole* in the division walls 
between the chambers. Cadet the chambers are cross-dues, 
controlled by dampers, and running into the main flue 
connected with the chimney ; by means of these dampers 
any chamber can lie put out of the series as required, the 
race-holes in the division walls being similarly controlled by 
dampers. A series of openings is provided in the roof of 
the kiln, for firing the chambers. — W. G. II. 

Bricks from Slate Waste and Lime; Manufacture of ——. 
L. Kletisch, London. From J. Kleflsch, Cologne. Eng. 
I’at. 17,612, Aug. 17, 1903. 

Waste slate and lime are broken up, ground, and sifted, and 
mixed in suitable proportions, moistened with water, and 
pressed into moulds. The moulded articles, when set, are 
subjected to the action of moist, heated air, at a temperature 
slightly below 100 C., the moisture being derived by 

evaporation either from the bricks or from a vessel placed 
in the heating chamber. l’.y this process it is claimed that 
a superficial layer ol silicate of lime is formed on the 
articles. The articles may be further exposed to the open 
air for a time, and to a dry heat of over 100 (in a 
chamber.— W. ('. II. 

Portland Cement; Manufacture of -. 11. Iv. G. liamher, 

Greenhitbe, Kent. Eng. l’at. 22,735, Oct. 18, 1902. 
Tins is a process for conditioning and regulating the time 
of setting of Portland cement, and consist* in blowing 
steam, which may be superheated, into the tube mill, or 
other mill of that class, during the process of grinding. 

—W. C. II. 

French Patents. 

Wood ; Apparatus for the Impregnation and Staining 

of -. J. Pfister. First Addition, of May 1, 1903, to 

Fr. Pat. 318,249, Jan. 30, 1902. 

The vessel containing the impregnating liquid is provided 
with a funnel-shaped collar which reaches from the top 
edges almost to the bottom of the receptacle. Into this 
collar the trunks of trees of very different diameter may be 
made to fit tightly by simply lowering them to the required 
point. On now applying pressure to the. liquid, it will 
mount up into the wood.—A. G. L. 

Bricks, Artificial Stone, , p\ ; Manufacture of -. 

F. W. Jenkins. First Addition, of May 9, 19U3, to 
Fr. Pat. 329,346, Feb. 13, 1903. (Sec this Journal, 1903, 
998.) 

Sand, tailings, or fine gravel (97 per cent.) is intimately 
mixed with molasses (3 per cent.), which may first be 
diluted, and the resulting mixture is moulded under a 
pressure depending on the purpose to which the finished 
product is to be put, and then heated gradually, being 
finally kept at a temperature of 220° to 320“ 0. for 4 to 
10 hours, after which it is allowed to cool slowly. Bricks 
made in this way are claimed not to break with a load of 
300 kilos, per sq. cm., and to form a good insulating 
material for electrical purposes.—A. G. L. 

Asphalt i Artificial -. J. A. Soriano. Fr. Pat. 332,051, 

May 13, 1903. 

Ordinary bitumen is mixed with refined bitumen (6 per 
cent.) and manjaek (Trinidad) bitumen (10 per cent.). 
The mixture is melted, powdered millstone grit (64 per cent.) 
is added, the whole heated for several hours, moulded, and 
allowed to cool.—A. G. L. 


* Portland Cement; Manufacture of ——. F. C. W. Timm. 

Fr. Pat. 332,243, May 20, 1903. 

The raw materials are mixed, formed into bricks, and burnt 
at a comparatively low temperature in a reverberatory 
furnace, before being burnt to cement in a rotary or fixed- 
kiln, the whole or a part of the carbon dioxide and water 
being removed in the first furnace with a small expenditure 
of fuel.—A. G. L. 


X.-METALLURGY. 

[Gold] Tellur ide Ores ; Treatment of -, hy Dry- 

Crus/iiny and Roasting at Kalgoorlie , Western Australia. 
[Details of Costs.] W. K. Simpson. lust. Min. ami 
Metall. Paper read Oct. 15, 190,3. 18 pp. 

Thb following table shows the details of costs per ton of 
telhiride gold ore at three mines, of which the first three 
columns refer to the dry (roasting) process, and the fourth 
column to the wet (Diehl) process :— 


Mine 


Boulder Main 
Beef. 


Great. 

Boulder 

Pro¬ 

prietary. 


Lake 

View 

Consols. 


Process. 

Value of Ore. 

Tons treated. 

Ore Extraction, per) 
Cent. $ 


Dry. 

13 Dwt. 


Dry. j Wet. 

28 Dwt. | Hi Dwt. 

3 Grains. 17 Grains. 

9,100. | 7,44(5. 




02*2. 90*5. 


: Rock-breaking. 

; Transport to mill. 

Mil line. 

I t’onetintrnlion. 

| Roasting. 

Grinding and am.-tlga- i 

Classifying.) I 

Agitation with cyanide . 
Filling. drying, and 

emptying pr< -sen. 

Disposal of residue. 

Precipitation and i-U-mi- 

up. 

Proportion of assaying. 

sampling, Ac. 

Supervision, Ac. 


.V. 

d. 

.V. 

d. ; 

i d. : 

.V. 

d. 

0 

7 90 

0 

0*32 ■ 

1 5*37 , 

0 

5*74 






0 

7*41 

4 

* 1 *02 

3 

8*7(5 

3 2*91 

2 

7*45 






0 

9*93 

3 

0*55 

3 

0*31 

3 8*83 

0 

4*87 






(1 

11*38 

3 

0*0(5 , 

»> 

(5* 17 

I (5*88 , 

lo 

8*21 

o 

0*23 ! 

2 

.vis | 

2 4*98 

5 

7*0(5 

•2 

o*or> | 

- 2 

2-75 

2 1 * 58 i 

1 

10*18 

1 

0*30 1 

1 

0*28 j 

0 11*41 | 

0 

7*13 

0 

4’95 j 

0 

4*02 ; 

0 2*92 

0 

4*45 

0 

1*04 ' 

0 

1*03 

0 4*01 

0 

2*39 


# 


* 

0 10*53 


* 

17 

4*7*2 

10 

1 

5 * 4*2 

10 11*41 

10 

2*80 


* In those instances a portion of the charge is distributed and 
the remainder charged to general expenses account. 


See also this Journal, 1903, 911, 999, 1000, and 1132. 

—W. G. M. 


| Copper; Calculation of Production and Boss in the. Manu¬ 
facture of - E. J uon. Oestcrr.-Zeits. Borg.-IItttt., 

I 51, 111—114; Ghem. Centr., 1903, 2, [14], 810. 
i The author has investigated the causes of the great 
i discrepancy between the analytical results obtained at tho 
mine and at a copper works at Bogoslowsk, Russia. It 
was found that in the blast-furnace, 3'72 per cent, of the 
copper was lost in the form of dust and 3'29 per cent, 
passed into the slag, in the Bcssemeri,sing process, 11-26 
per cent, of the copper was lost, and in the refining furnace, 
1-98 percent. The dust from the building in which the 
smelting was carried on contained 18-12 per cent, of 
copper, that from the roof of the Bessemerising building, 
48- 80—73-46 per cent., and that collected outside the 
works, 3-32 per cent, of copper.—A. S. 

! Aluminium Alloys ; Light -. J. W. Bichards. 

Eng. and Mining J., 1903, 76, 598. 

For the preparation of aluminium alloys, the aluminium 
is melted, preferably in a magnesia-lined crucible, and the 
other metal stirred in. The melt should never be heated 
above cherry-redneis, and the alloys should be allowed to 
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cool before being poured. Alloys of aluminium with 
chromium, manganese, copper and nickel, silver, tungsten, 
German silver, magnesium, and zinc are being used com¬ 
mercially. The best chromium alloy is one containing 
2‘3 percent, of chromium. Aluminium-chromium alloys 
resemble self-hardening steels in that they retain their hard¬ 
ness when heated and annealed. The hardest light aluminium 
alloy yet produced is one containing copper, nickel, and 
manganese, the last-named metal being added in the form 
of a rich aluminium-manganese alloy produced in the 
electric furnace. Commercial “ nickel-aluminium ” alloys 
are really alloys containing both nickel and copper ; when 
suitable (or rolling, they contain from 2 to 5 per cent, of 
nickel and copper together. For malleable aluminium- 
zinc alloys, up to 15 per cent, of sine can be used, and for 
castings, up to 33 per cent. The alloy containing 15 per 
cent, of cine can be rolled and drawn. The alloy con¬ 
taining 33 per cent, of zinc, known as “ Sibley casting 
■alloy,” is very rigid, but is not so resistant to shock as the 
alloys containing less zinc.—A. S. 

Manganese in Steel; Determination of -. J. Malttte. 

XXIII., page 1203. 

Galena and Copper Pyrites; New Method of Decomposing 
[ for Analytical Purposes], C. Boucher. XXIII., 
page 1209. 

English Patents. 

Metallic Alloy or Metal; Manufacture of a New or Im¬ 
proved -! T. W. .Just, A. D. Jenkins, and \V. E. L. 

Frith, all of London. Eng. Pat. 23,614, Oct. 29, 1902. 
Tub alloy consists mainly of capper, nickel, and zinc, with 
small proportions of phosphorus (preferably added as 
“phosphor copper”) iron, lead, tin, and aluminium, and 
with a very small proportion of vanadium, added as am¬ 
monium vanadate, or of palladium, added as palladium- 
sodium chloride, or of both. These ingredients are stated 
to give a white alloy. When it is desired that a golden- 
coloured alloy shall ho formed, additional quantities of 
copper and tin, with brass, silver, and a very small pro¬ 
portion of a suitable form of arsenic are added to the iirst- 
named composition. Details of the processes for forming 
the alloys are described. Compare Eng. Pat, 9696, April 26, 
1902 ; this Journal, 1903, 498.—E. S. 

Furnaces [ Ingot'] ; Regenerative Gas Reheating -■. F. 

Siemens, London. Eng. Pat. 25,057, Nov. 14, 1902. 

The furnace is arranged to be heated by one or more 
U-shaped or horse-shoe'flames, reversible in direction, so 
that the tempefaturo of the furnace increases gradually 
along its bed from the charging to the withdrawing end. 
The withdrawing end may be partially separated from the 
charging end by a vertical transverse partition, which is 
provided with openings for the passage of the ingots, &e. 
In another form, the furnace is divided through part of its 
length by a longitudinal partition, and the U-fhime from the 
hot-en l of the gas furnace heats the w hole of the chamber, 
the flame passing alternately in opposite directions around 
the partition at that end. ’in this ease, a double row of 
ingots is fed into the furnace, such ingots beiug extracted 
alternately through doors in the sides.—It. A. 

Zinc and other Sulphides ; Extraction of —, from their 
Ores. G. C. Marks, London. From G. I). Delprat, 
Broken Hill, New South Wales. Eng. l’at. 26,280, 
Nov. 28, 1902. 

See U.S. Pat. 735,071 of 1903 ; this Journal, 1903, 1001. 

— T. F. B. 

Mattes and Raw Metals; Treatment of - in Metal¬ 

lurgical Hearth Furnaces. A. L. A. Conein, Paris. 
Eng. Pat. 26,466, Dec. 1, 1902. 

Mattes and raw metals, such as crude copper, nickel, tin, 
lead, or cast-iron, are melted on a hearth furnace, and 
exposed, by means of blast pipes distributed aroand the 
batb, to the oxidising action of steam and air, carrying a 
solid oxidising agent formed of the finely-divided oxides 
of the metals to be treated, with a powdered flux, and hydro¬ 


carbons for increasing the temperature of the hath by their 
combustion. Compare Kng. Pat. 21,391 of 1902; this 
Journal, 1903, 1133.—E. S. 

Materials [Metals] ; Process of and Apparatus for Sub¬ 
jecting -, to the Action of Air or other Gases. C. K. 

Mark, Chicago. Eug. Pat. 4537, Feb. 20, 1903. 

See U.S. Pat. 728,361 of 1903; this Journal, 1903, 746. 

—T. F. 11. 

United States Patents. 

Precious Metals ; Apparatus for Extracting ———. 11. H. 

Thompson, 4'hurchville, N.Y. U.S. I’at. 741,189. (let. 13, 
1903. 

The apparatus comprises a receptacle having its upper 
portion surrounded liy an overflow compartment provided 
with an outlet. The receptacle has a conical bottom with 
a central outlet, and has suspended within it loosely- 
mounted “ diamond shaped ” agitating arms, each carrying 
a depending chain, the arms gradually decreasing in length 
from the centre outwards, aud “adapted to be retained in 
their operative position when rotated in one direction, and 
to assume an inoperative position when moved in the oppo¬ 
site direction.” Screened nozzles communicate through the 
bottom with the interior of the receptacle, and are con¬ 
nected to supply-pipes, which enter a coupling provided 
with a trap. A casing is mounted on the coupling, forming a 
compressed-air chamber in cnnmiuuicution (herewith. There 
are means for forcing through the pipes and nozzles enter¬ 
ing the bottom of the receptacle, cyanide solution and com¬ 
pressed air conjointly, and water separately to each nozzle 
of the series. There are also means for exhausting the 
solution front the receptacle.—K. S. 

Cyanide Solutions; Process of Treating [Regenerat¬ 
ing] -. W. II. Davis, Boulder, Col., Assignor to 

A. L. Collins, Denver, and F. L. Bosqui, Telluride, Col. 
U.S. Fat. 741,231, Oct. 13, 1903. 

To cyanide solutions, during or after contact with the ore, 
an alkali hydroxide is addetl, and the solution is subjected 
to the action of an alternating electric current, in order, 
by “ raising the osmotic pressure, to dissociate the double 
salts in the solution, causing precipitation of the hydrates 
of the base metals, and to combine the freed cyanogen with 
the alkaline hydrates, to cause simultaneous regeneration of 
the cyanide in the solution, and the clarifying of the latter.” 

—E. S. 

Quicksilver [ Mercury ] Ores; Furnace for Calcining ——. 
J. M. Cutler, Ckiah, Cal. U.S. Fat. 740,539, Oct. 6, 
1903. 

An outer horizontal rotating cylinder, having a number of 
spirally-arranged flanges extending throughout its length, 
encloses a concentrically-supported inner cylinder, opening 
into the firebox at one end, and continued at the opposite 
end into a smoke-stack extending upwards through an 
ore-bin, which bin opens into the rotating outer cylinder. 
The inner cylinder has a number of longitudinally-extend¬ 
ing flanges on its outer surface. There is a hot-air pipe 
within the smoke-stack communicating with the interior of 
the outer cylinder, at the opposite end of which is a futne- 
| escape pipe. The ore-bin has a sloping bottom with 
grooves leading to a pipe below, for the escape of the metallic 
mercury which condenses within the bin.—K. IS. 

i Furnace; [Ore] Roasting -. C. H. Kepath aud F. E. 

! Marey, Anaconda, Mont. II, S. Fat. 740,589, Oct. 6,1903. 
j TnE furnace has a series of superpoted hearths, which are 
! formed with apertures at the centre and periphery alter¬ 
nately. A central vertical stirring-shaft is provided with a 
series of radial stirring-arms extending into the several 
hearths, these arms carrying special rakes for forcing the 
material alternately inwards to the central apertures and 
outwards to the peripheral apertures. Stationary spouts 
are located between the hearths, and are arranged to direct 
tbeore from each hearth to the hearth next below, in such 
a manner that the ore is protected from the influence of the 
draught.—li, A. 
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Ore-Reducing Furnaces; Means for Utilising Oil or Gas 

in -W. Kemp, Assignor to M. P. Freeman and 

K. L. Worthen, all of Tucson, Ariz. U.S, Pat. 741,504, 
Oct. 18, 1903. 

The combustion chamber is situated in the tuji're opening 
of an upright furnace, in communication with a wind-box, 
from which air is supplied under pressure directly to the 
chamber around the fuel tubes. An annular burner in the 
combustion chamber has a fuel conduit and an internal air 
conduit, adapted to produce a dame supplied with air under 
pressure both in the interior of the flame and externally. 
Means are provided for supplying gaseous fuel to the 
burner; and there is an air conduit iu communication with 
the wind-box.—K. S. 

Ore-Roasting Furnace. J. Roger, Denver, Col. U.8. Pat. 
711,549, Oct, 13, 1903. 

Is a circular furnace, a central pillar has a stationary ring 
near its lower portion, against the under side of which 
adjusting screws bear. A stationary bearing resting on the 
ring is provided with a depression constituting an oil-well, 
in which an adjustable sleeve, mounted on the pillar and 
carrying rabble mechanism und a rotatable water-trough, 
works. Water-feed pipes connect the trough with the 
rabble arms, and water-return pipes connect with the latter, 
and lead to a point of tliseharge. The outer parts of the 
rabble arms are supported by rods from the sleeve, so as to 
be independent of other means of support. The oil-well is 
sealed against the entrance of extraneous matters.—K. 8, 

Sulphide Ores; Treatment of -. A. M. G. Sebillot, 

Paris. U.S. Pat. 740,701, Oct. 6, 1903. 

Tiif. ores are treated in a closed vessel with sulphuric acid 
at a temperature above its boiling point, the excess of the 
acid used being recovered. The sulphated ore is calcined 
at 700° C., to “ dissociate ” the ferrous sulphate, and the 
calcined ore is lixiviated. Compare Eng. I’at. 20 , 077 , of 
1901 ; this Journal, 1902, 1399.—IC. S. 

French Patents. 

Precious Metals ; Process for the Recovery of -. H. L. 

Sulinan and H. F. Kirkpatrick-Picard. Fr. Pat. 332,140, 
May 16, 1903. 

See Eng. Pat. 27,360 of 1902; this Journal, 1903, 1051. 

—T. F. I?. 

Vanadiferous Ores and Products; Process of Treating 

-. H. I,. Herrensohrmdt. First Addition, dated 

May 9, 1903, to Fr. Pat. 323,421 of Jan. 10, 1903. (See 
this Journal, 1903, 953.) 

The processes given in the main patent for the reduction 
of vanadium oxides obtained as there described, are stated 
to be applicable to commercial vanadie acid, provided that 
in this ease iron, not being present, should be added, prefer¬ 
ably in the state of oxide, before effecting the reduction. 
In the cases given in the cited patent, the addition of iron 
before the reduction is unnecessary, since it is already 
present in the solutions treated. These statements apply 
equally when any other metal, as nickel, copper, See., is 
used instead of iron to obtain a corresponding vanadium 
alloy—E. S. 

Furnace for Roasting Ores. The Nichols Chemical Co., 
U.S.A. Fr. Pat. 332,065, May 14, 1903. 

The furnace comprises a series of superposed stages 
furnished with openings and hoppers for the introduction 
of the ores, preferably alternately central and peripheral. 
Rotating rakes operate on each hearth to discharge the ore i 
through hoppers to the hearth immediately below. The i 
hoppers may, according to one modification, be so supported 
as to turn with the rakes and discharge the ore through 
openings, instead of being stationary—Ji. S. 

Metal Sheets ; Apparatus for Galvanising -. Davies ! 

Brothers and Co., Ltd., England. Fr. Pat. 332,222, 
May 19, 1903. 

The invention Refers to an apparatus for facilitating the 
passage of metal sheets through a hath of molteu zinc. 
Rotating wheels act in combination with rollers, with the ! 
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aid of cortain described devices, whereby the plates are 
dried whilst being led into the apparatus, are immersed, and 
then withdrawn in the coated state.—E. 8. 


XI—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—ELECTRO-CHEMISTRY. 

Nitrous Anhydride ; Direct Synthesis of -. R. Helbig. 

VII., page 1193. 

United States Patent. 

Cyanide Solutions ; Process of Treating [ Regenerating ] 

-. W. H. Davis, Assignor to A. L. Collins and 

F. L. Bosijui. U.S. Pat. 741,231, Oct. 13, 1993 X 
page 1197. ' " 

French Patent. 

Bricks, Artificial Stone, tyc. [ Insulating ] ; Manufacture of 

-. F. W. Jenkins. Addition, of May 9, 1903, to 

3*r, Pat. 329,346, Feb. 13, 1903. IX., page 1196. 

(£.)—KLECTRO-M ETALLU R G Y. 

Steel ,- Cost of Making -, by Kjellin's Method. Iilectro- 

chem. I lid.. Sept. 1903. Eng. and Mining J., ]<J03, 76, 

In the Kjellin electric furnace at Gysinge, Sweden, a 
charge of about 1,000 kilos, can be smelted. The steel 

produced contains carbon, 0-95—1 • 45 ; silicon, 0-35_ 

0 1 4; manganese, 0-33—0*49; phosphorus, O'Oll — 
0-014; and sulphur, O-OlO—0-015 percent. The cost of 
the furnace, including the electrical ulaut, but not the 
source of power, is about 4,020 dels.' The cost of pro¬ 
duction of 1,000 kilos, of steel is as follows ;_- Power 

(1,320 h.p.-hours), 5-00 dols.; pure charcoal-iron and soft 
iron for the charge, 32-50; mould, 0-25; repairs and 
brickwork, 2-t)8; depreciation and interest, 5-56; and 
w ages, 2-50 ; total (not including general expenses, royalties, 
&<•'•)> 47-89 dols. (See also this Journal, 1902, 1048). 

—A. S. 

Steel Making; JJeroull’s Process of FJcctric _. 

P. L. T. Hcroult. Eleetrochcra. Ind., Sept. 1903. Eng. 
and Mining J„ 1903, 76, 508. 

A charge of scrap iron mixed, if desired, with pig iron, 
is melted in the electric furnace (see this Journal, 1902*, 
1237 ; 1903, 217, 426), or is poured into the furnace from a 
ladle. If molten metal be introduced, it should ho super- 
oxidised or overblown, and free from slag. The charge is 
covered with an artificial slag anil heated bv means of the 
electric current. By pouring out the tirst slag and intro¬ 
ducing new fluxes, the metal can be washed free from 
impurities, whilst, by addition of carbon, ike., complete 
deoxidation can be attained. The steel produced is stated 
to be very pure and equal to the best grade of crucible 
steel. A bout 1500 tons of steel have already been produced 
by Heroult’s process.—A. S. 

English Patent. 

Iron and other Metals; Reduction of -, from their 

Ores. B. J. B. Mills, London. From C. 8. Bradley, 
New York, U.S.A. Eng. Pat. 17,434, Aug. 11, 1903. 

Powdered haematite and iron pyrites, iu the proportion of 
about two parts of the former to one part of the latter, by 
weight, are mixed, and the mixture is heated in an electric 
furnace, preferably by use of an alternating current. The 
reactions take place according to the following equations: 
FeS a o. FeS + S ; and SFeS + 2Fe 3 0 3 = 7Fe + SS0 2 . A 
suitable flux may be used. The sulphur dioxide formed is 
recovered, and the molten iron is tapped from the furnace. 
The process is applicable to (he reduction of ores of metals 
of the iron and chromium groups only. Alloys of any of 
these metals may be obtained by suitable additions made in 
the process.—E. S. ' 
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Unitkd States Patent. 

Ores i Treating -. C. E. Baker ami A. W. Burwcll, 

Cleveland, Ohio. U.S. Pat. 741,430, Oct. 13, 1903. 

Ores containing a base metal or metals ami a metalloid, are 
sufficiently heated in a current of dry chlorine to volatilise 
the metalloid as a chloride. The metal chlorides formed 
are dissolved out of the residue. In the ease of ores con¬ 
taining copper and nickel, after the separation of the 
metalloid as described, the chlorides dissolved out of the 
residue are converted into sulphates, from the solution of 
which the copper, and after neutralisation, the nickel are 
electro-deposited. In the presence of iron, the electro¬ 
deposition of the nickel is effected with a current density 
insufficient to deposit the iron. Compare U.S. Pat. 739,374 
of 1903; this Journal, 1903, 1134.—K. S. 

French Patents. 

Electrolytic Deposits; Process of Obtainin'/ -. Nn<\ 

Anon. Le Carbone, France. Fr. Pat. 331,930, May 11, 
1903. 

In order to avoid porous deposits of metal, the electrolyte ; 
is brought into contact with the cathode by means of a 
porous material (felt, cloth, &c.) impregnated with the , 
electrolyte. The anodo is made in the form of a rotating j 
drum, plate, or perforated tube, covered with porous material 
and arrangod so that the latter is supplied and impregnated | 
with the electrolyte. The cathode is arranged to press ■ 
against the porous material, and, if necessary, may he kept ; 
in movement, so as to bring all parts of the surface to be . 
plated into contact with the impregnated material.— B. N. j 

Electro-deposition of “ Metals ”; Impts. in the so-called , 

“ Casks for the -.” J. G. Roberge), France. Fr. Pat. | 

331,953, May 12, 1903. ! 

A revolving cask of wood carries the articles to be plated, ^ 
such as spokes of bicycle wheels, and is partly immersed in j 
the electrolyte. The dimensions of the cask are such as to j 
prevent the rods from taking a position at right angles to : 
the direction of rotation. Oblique perforations permit of a 
circulation of the electrolyte from the outside to the inside i 
of the cask, but the axes of perforation are such that the 
rods do not engage in the oritices. Metallic plates are I 
bound longitudinally to the inside of the cask, each plate i 
being connected by conductors to a commutator outside the j 
bath in such a way that only the immersed plates pass the l 
electricity. Adjacent conductors are connected to opposite 
ends of adjacent plates, so that the current passes out from : 
one plate at the end adjacent to the commutator, and from I 
the next plate aUthe end away from the commutator, thus 
ensuring a uniform distribution of electricity inside the ! 
cask. Hows of pins, for moving and stirring the rods to be t 
plated, are lixed in the cask between the metallic plates, and, i 
to ensure better electrical contact between the rods, the | 
pins and plates may be electrically connected. — B. N. 

XII.—FATTY OILS, FATS. WAXES. j 
AND SOAP. | 

Olive Oils; Removing “ Mar gar in ” from -. E. Ber- I 

tainchand. Soifeusieder-Zcit., Augsburg, 30, 507, 527. j 
Zeits. angew. Chetm, 1903, 16, 995. 

In order to increase the value (as edible oils) of olive oils 
with a high solidifying point, the author proposes to separate 
from them about 10 per cent, of their “ margarin.” The 
filtered oil is cooled to 6° — 8 ° ('., and then centnfugalised 
in an apparatus plated on the inside with tin, and lined f 
with fiber cloths. ft is stated that the acidity of the oil is ' 
not increased, and that the centrifugalised product is equal 
in value to Bari olive oil, and at the name time cheaper. 
The residue in the centrifugal apparatus melts at 20° G\, | 
and can be used for the manufacture of soap.—A. S. 

Salmon Oil. Bruno de Greiff. (’hem. Rev., 1903,10, 223. 
Salmon oil, which is produced in large quantities in British 
Columbia, is a clear, bright golden-yellow oil, with a mild 
fishy odour and a comparatively pleasant taste. It has the 


following characters :—Sp. gr. at 15 • 5° ('., 0*92586; sapogir 
ti cut ion value, 182*8 ; Reichert-Meissl value, 055; Hvbner 
value, 95*02; iodine value, 161*42; acid value, 4*98; 
iodine value of liquid fatty acids, 197*4; uiisaponifiuble 
matter, 4*4 per cent.—A. S. 

Sesame Oil; Colour Reactions of -. II. lyre is. 

XXHI., page 1*210. 

Rutter ; Conversion of -, into a Tallowy Product , 

under the Influence of Light. A. Lidow and Dshor. 
XVIII. A., page 1205. 

Barring tonia Sped os a, Caerth ; Seeds of ——- . 

W. l\ 11. van den Driesscn-Mureeuw. XX., pugo 1207. 

Glycerin in Wine; Determination of -, by means of the 

Iodide Method. S. Zcisel ami R. Fanto. XXIII., 
page 1211. 

Metho.ryl and Glycerin Determinations. M. J. Strikar. 
XXIII., page 1*211. 

Unitki* States Patent. 

Grease; Apparatus for Separating -. E. R. Edson, 

Cleveland, Ohio, U.S.A. U.S. Put. 739,998, Sept. 29, 

; 903. 

The grease-containing material is heated by means of a 
coil in the lower part of the inner chamber of the apparatus, 
which is also provided with means for the introduction of 
air under pressure und with .stirring arms on a rotating 
shaft. The separated grease is congealed by means of a 
surrounding cooling jacket, and is carried over into a com 
munieating water tank by means of water entering at the 
lower part of the chamber. A valvod tube at the bottom 
of the apparatus communicates with the exterior. 

—0. A. M. 

French Patents. 

Lubricating Product termed “ Olcisonine”; Manufacture 

of a -. A. Guillcmaud. Fr. Pat. 331,858, May 8, 

1903. 

A mixture of an industrial oil with bran, ether, and yellow 
ochre is formed into a consistent product. Claim is also 
made for a device for applying this lubricant to rope- 
machine spindles.—C. A. M. 

Wool Scouring and Eat Recovery ; Machine for -. 

J. M. J. Baudot. Fr. Bat. 331,956, March 23, 1903. 
V., page 1192. 

Volatile Solvents ; Recovery of the Vapours of -, in 

the Treatment of Perfumes and Fatly Matters. J. 
Febvre. Fr. Pat. 332,087, May 18, 1903. XX., page 1207. 

XIII—PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER. Etc. 

(.4.)—PIGMENTS, PAINTS. 

English Patents. 

White Lead; Process and Apparatus for the Manufacture 

of -. W. Oliphant, Glasgow, and II. IS. KIworthy, 

London. Eng. Pat. 22,663, Oct. 18, 1902. 

The apparatus consists of a rotating vessel supported on 
trunnions, one of which is hollow, to all w passage of air 
and gases, the pressure of which is regulated by a special 
device. The vessel is charged with litharge or other lead 
oxide, a suitable quantity of water, and a small proportion 
of acetic acid, or of lead or ammonium acetate, and pure 
carbon dioxide is forced in under considerable pressure. 
Instead of lead oxide, finely-divided lead may be placed 
in the vessel, with an acetate as in the previous case, and 
steam, or steam and air, are forced in, and subsequently 
carbon dioxide. Reference is made to Eng. Pat. 25,007, 
Oct. 28, 1897 ; this Journal, 1898, 908.—K. S. 

Soot or Lampblack from Tar and other Carbonaceous 

Substances; Process of Manufacturing -. G. W egelity. 

Eng. Pat. 13,837, June 22, 1903. III., page 1190. 
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Pigments ; Processes of Making -. W. J. Armbruster 

and J. Morton, St. Louis. Eng. Pat. 17,784, Aug. 17, 
1903. 

Sub U.S. Pat. 737,056 o! 1903 j this Journal, 1903,1055. 

—T. V. B. 

Pigments ; Compositions of Matter to be used for -, and 

Process of Making the Same. W. J. Armbruster and 
J. Morton, St. Louis. Eng. Pat. 17,785, Aug. 17, 1903. 

She U.S. Pat. 737,055 of 1903 ; this Journal, 1903, 1055. 

—T. F. B. 

United States Patents. 

Pigments; Process of Making -. W. J. Armbruster, 

St. Louis. U.S. Pat. 740,072, Sept. 29, 1903. 

A solution of 1 mol. of barium sulphide is added to 
a solution of 1 mol. of an alkali sulphate and then a 
solution of 1 mol. of zinc sulphate is added, the precipitate 
filtered off, and the solution used again.—T. F. B. 

Pigments; Process of Makino --. W. J. Armbruster, 

St. Louis. U.S. Pat. 740,073, Sept. 29, 1903. 

A iuoment composed of zinc sulphide and barium carbonate 
is made by precipitating a solution of barium sulphide with 
an alkali carbonate, and adding a solution of a zinc salt 
(e.g. the sulphate).—T. F. 11. 

French Patents. 

Colour [ Pigment ] ; Process of Manufacturing -. 

\V. ,T. Armbruster and J. Morion. Fr. Pat. 332,095, 
May 15, 1903. 

See U.S. Pat. 731,152 of 1903 s this Journal, 1903, 871. 

—T. F. B. 

Colour [ Pigment ] j New -, and its Manufacture. 

W. J. Armbruster and J. Morton. Fr. Pat. 332,090, ] 
May 15,1903. 

See U.S. l'at. 731,153 of 1903 ; this Journal, 1903, 874. 

—T. F. B. 


itself is absolutely insoluble in ether, the oily liqaid cannot 
he a solution of rubber. It is probably a substance capable 
of transformation into rubber by molecular change, e.g., 
polymerisation. The author obtained 43 per cent, solutions 
of this liquid which were perfectly limpid, and filtered with 
ease, whereas 43 per cent, rubber solutions would be semi¬ 
solid. These solutions can bo kept several weeks in a 
cool, dark place without apparent change, but sooner or 
later they become viscous, and once the change commences, 
it proceeds rapidly, and they are converted into tough 
water-white jellies. If Ihe ether is allowed to evaporate, 
a colourless, glassy, and fairly transparent substance 
is obtained possessing all the properties of a high-class 
rubber. 

The ethereal solutions do not polymerise on boiling, but 
on adding to them ether containing hydrochloric acid or a 
truce of formic acid, a very rapid rise of temperature takes 
place and polymerisation ensues. 

The rubber so obtained yields 3 per cent, of resinous 
matter to acetone, and is composed of 87'89 per cent, 
of carbon and 11'8 per cent, of hydrogen. No doubt 
therefore remains that india-rubber, as such, is not pre¬ 
existent in the latex, but is formed by polymerisation 
from the thin oily liquid emulsified in it.—J. If. B. 

Rubber of Crcevla Esculenta from Burma. Board of 

Trade J., Oct. 15, 1903, Supplement. Imp. Inst. Bull. 

No. 3, 120. 

A sample of rubber from Urceola Esculcnta, from Rangoon, 
was very bard and showed no stickiness ; it was slightly 
porous and contained a large amount of vegetablo matter. 
Analysis gave moisture, 6‘ 9 per cent. ; resin, 7'rt per cent.; 
caoutchouc, 76 - 2 per cent.; and dirt, 9 - 9 per cent, 
(including ash, 1'7 per cent.). The rubber showed good 
elasticity and tenacity, and was valued as similar to Tonquin 
rubber at 2s. to 2s. Id. per lb.—T. F. B. 

India-Rubber and Imlia-Ilubber Articles ; Analysis of -. 

C. O. Weber. XXIII., page 1211. 


Lakes; Manufacture of Monaco Dgestuffs for Production 

of Red -. Act.-Ges. fttr Anilinfabr. Fr. Fat. 

332,145, May Id, 1903. IV., page 1192. 

Adhesive Material; Production of -. L. Prenubvrt 

and <1. A. Thube. Fr. Fat. 331,805, May 7, 1903. 

This consists of an emulsion of oil, fat, varnish, hydro¬ 
carbons, waxes, or other substances immiscible with water, 
in an aqueous solution of casein obtained by the action of 
an alkali or otherwise. Various applications of this pro¬ 
duct are also claimed, e.g., in painting. printing, and the 
preparation of solid oil paints.—C. A. M. 

(C.)—INDIA-RUBBER. 

Caoutchouc ; Chemistry of -. C. O. Weber. Her., 

1903, 36,' [12], 3108—3115. 

Experiments are described in the paper which were made 
on the spot with freshly-collected Casliiloa elastica milk. 

On diluting a rubber milk, a homogeneous liquid is not 
obtained, bat a large number of nodular aggregates are 
dispersed throughout the liquid. 

Fresh castilioa elastica milk cau be boiled without 
coagulation, although very rich in albuminous matter, and 
the lumpy liquid obtained by diluting the milk with water 
becomes perfectly homogeneous on boiling. 

Tannic acid cannot be present in rubber latex, as 
frequently stated, since albumin is readily and completely 
precipitated by it, and rubber latex is at once coagulated. 
The dark green coloration observed on adding salts of iron to 
the latex is due to a glucoside, a compound of a crystal- 
lisable sugar (dambonite). The globules contained in 
rubber milk are shown by the microscope to consist of an 
envelope of albuminous matter containing a substance 
possessing the Wdity of an oil. On shaking the milk with 
ether, an ethereal solution of the mother substance of india- 
rubber is obtained and an aqueous layer. Since rubber 


United States Patents. 

! 

Gum [Rubber']; Art of Extracting -. W. A. Lawrence, 

New York, U.S.A., Assignor to Continental Rubber Co., 
j Jersey City, N.Y. U.S. Pat. 741,256, Oct. 13, 1903. 

Plants containing rubber or rubber-like gums are treated 
j with a hydrocarbon capable of dissolving the rubber together 
with resins. A portion of the solvent is then evaporated, 
arid the residual solution is treated with a hot solution of 
sodium hydroxide or other alkali, which precipitates the 
rubber, but retains in solution the resin, together with the 
remainder of the hydrocarbon solvent.—M. J. S. 

Gum [ Rubber ] ; Apparatus for Extracting -. W. A. 

Lawrence, New York, U.S. A., Assignor to Continental 
Rubber Co., Jersey City, N.Y. U.S. Pat. 741,257, Oct. 13, 
1903. 

The apparatus consists of two co-operating members with 
disintegrating, rubbing surfaces, composed of yielding ma¬ 
terial, and held in rubbing contact with each other for a 
considerable distance. One member may bo a wheel or 
other form of endless travelling surface, and the other a 
belt or apron applied to a portion of the periphery of the 
wheel, in the manner of a baud brake. See following 
patent.—M. J. S. 

Rubber; Art of Extracting ——, without Solvents. W. A. 
Lawrence, New York, U.S. A., Assignor to Continental 
Rubber Co,, New Jersey, N.Y. U.S. Pat. 741,258, Oct. 13, 
1903. 

Vegetable tissues containing particles of rubber or rubber- 
like substances are softened by means of water or steam, 
and are then subjected to combined rubbing and pressure, 
which causes the particles of rubber and resin to cohere 
into masses of appreciable size (see preceding abstract). 
The resin is then removed by treatment with alcohol or an 
alkaline solution.—M. J. S. 
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Matter [ Rubber-substitute ] ; Composition of -. W. A. 

Lawrence, New York, U.S.A., Assignor to Continental 
Rubber Co., Jersey City, N.Y. I/.S. Pat. 7 I 1,259, Oct. 
13,1903. 

The alkaline solution of naphtha and resin obtained as a 
secondary product in the extraction of rubber from plants 
of the genus Parthenium liy patent 741,256 (see above) is 
claimed as a new composition.—M. J. S. 

Rubber; Process of' Refining Crude -. \V. A. Law¬ 

rence, New York, li.S.A., Assignor to Continental 
Rubber Co., Jersey Cilv, N.Y. U.S. l’at. 741,260. Oct Li, 
1903. 

ChOde rubber, containing resin and naphtha, is submitted 
to the action of alcohol, which dissolves the resin and 
naphtha. The alcohol and naphtha are then distilled off, 
and the distillate refrigerated so that tbe alcohol and 
naphtha form two distinct layers, which may be separated 
and employed afresh. Compare patent 711,256 (above). 

—M. J. S. 

XIV.—TANNING-; LEATHER, GLUE, SIZE. 

Sheep- and Lamb - Skins for Coloured Shoe and Glare 

Leather; Tanning of -. Leather Trades Rev., 1903, 

36, [917], 707—708. 

Good leather for shoes and gloves is made from sheep- and 
lamb-skins by the following method — 

Preparing and Tanning. —The pelts are thoroughly 
soaked and softened down, then drained, painted on the 
flesh side with a solution of alkali sulphides (about 18” Tw.) f 
and left till the following day. The wool thus loosened 
should be pulled double, i.e., two skies are placed flesh to 
flesh, and the “ slats *’ are placed in cold water to avoid 
damage by heating, until they are ready to be placed in the 
limes, which should be fresh, clean, aud weak. Medium 
weight skins remain here four days, and are then bran- 
drenched. The quantifies hereafter given are calculated for 
100 skins unless otherwise stated. The drench is made 
from bran (1 bucketful) with enough old sour liquor at a 
temperature of 00° F. to allow the process to complete 
over-night. A second drench follows. Lactic acid (about 
A quarts, according to tbe amount of lime present, per 
100 galls, of warm water) may be used instead of the bran- 
drench ; it is safer and simpler. 

For the pickling, which follows the drenching, and which 
also acts as a bleach aud preserves the skins, sulphuric acid 
(2 quarts) and common salt (50 lb.), in sufficient water,are 
employed. These quantities will also serve for 150 small 
skins. The skins must be well opened out aud stirred nearly 
the whole time (fi—12 hours), and then well drained, after 
which they are weighed. For each 100 lb. of drained 
pickled skins, the following liquors are made up :— 

(A) Aluminium sulphate (3 ll>.) dissolved by boiling in 
water (5 galls.). 

(B) Soda crystals (3 lb.) boiled in water (5 galls.). 
(B) is slowly stirred into (A), and the resulting milky-white 
hquor (C) is set aside to cool, or its temperature lowered to 
85° F. by addition of cold water. 

(D) Common salt (5 lb.) dissolved in water (5 galls.). 
(R) Chrome tanning liquor (3 galls.). 

(F) ‘‘Salts of tartar” (l lb.) dissolved in a minimum 
of water. 

(G) Borax (2 lb.) in water. 

The pickled skins (100 lb.) are drummed in (D) for ten 
minutes, or till thoroughly wet,and opened out; (C) is then 
added, and drumming is continued for 30 minutes; then 
(E) is added 1 gall, at a time, drumming being resumed for 
periods of half an hour, one hour, and one hour or more, 
respectively, after each addition. Then (F) is added and 
the drum revolved for £—J hour. If the liquor is still a 
deep green colour, a further half pound of salts of tartar 
in solution is added. The tanning should now be complete. 

The goods are then smoothed out, drained for.24 hours, 
and “ drummed ” for 20—30 minutes in the solution of borax 
(G), and finally washed in running water till neutral in 
reaction. The skins are now “ struck out ” or pressed, 
shaved, stained, or coloured, ‘* struck out ” on the grain, and 
finished like ordinary chrome leather. 


Staining and Colouring. — Skius tanned in the way 
described colour easily. 

When aniline dyestuffs are used, a suitable mordant must 
be employed. Fustic or sumac extract answer well for light 
shades, and, for re-tanning, palmetto or peach wood extract. 
A good ox-blood shade is obtained as follows, all tbe quan¬ 
tities hereafter given being for each dozen small skins: — 
Extract of fustic, sumac, or palmetto (5 oz.) is dissolved 
in sufficient soft water at 110° F., and the shaved skins aro 
drummed in it for 20 minutes, when “antioionine ” (2 ox.) 
dissolved in a minimum of water is added, and drumming 
continued for 15 minutes. The skins are now washed in 
warm water and dyed, when they are again washed and 
“ fat-liquored ” if required for glove leather. 

“ Fat-liquors" for soft glove leather are made from 
potash soap (8 oz.) boiled in water (2 galls. ), or egg-yolk 
i (1 pint) and olive oil (V pint) thoroughly emulsified 
together and drummed in at 90° F.; or a mixture of soap 
and oil is also used. After “ fat-liquoring,” the goods are 
washed off, set out lightly, oiled slightly on the grain with 
sperm or neatsfoot oil, nailed on a board in a stretched 
condition till thoroughly dry, then staked and finished. 
Black skills for imitation kid are coloured “ on the flesh,” 
and blacked “on the grain ” after washing and shaving, and 
then dried out, the “ fat-liquor” being omitted. A bath of 
lactic acid assists in removing grease from tbe grain. 

—It. L. J. 

Lactic Acid in the Manufacture of Patent and Japanned 

Goods; Value of -, and Methods of Cse. Leather 

Trades Rev., 1903, 30, [917], 708—7 Hb 
The spocial advantages claimed for the use of lactic acid 
are that it completely removes liuie, it ensures a line, even 
grain, and does not dissolve hide substance—points of great 
I importance in the manufacture of costly patent, enamelled, 

; carriage, and furniture leathers. The effects produced by 
the acid are dependent on the amount used, the temperature 
employed, and the length of time for which the skins are 
treated with it. Heavy hides are conveniently plumped by 
using excess of acid in cold water, whilst skins and split 
hides may be bated by using less acid anil at an increased 
temperature, assisted by adding some old lactic acid bate 
liquor or a proportion of common salt. The following 
formula is recommended for bateing ;--Use 1 lb. of lactic 
acid for every loo lb. of hides, greeu weight, for tbe first 
pack aud add J lb. of acid for every 100 lb. of hide in each 
succeeding pack. Hides should be bated for lour or five 
hours, or over-night at 55 —75° F.; skins for one to three 
hours at 75 —95” F. 

The bate is usually run continuously for a week or so, 
and two vats, A and B, may be used as follows :—Vat A is 
first started ; at the end of a week B is half filled with 
I fresh water, the lactic acid is added, and then the top half 
of vat A is pumped in, the remainder of A being run off. 

' At the end of the following week A is refilled, in a sirnilur 
I manner to that described, using half the contents of vat B. 

| Thus two vats are used alternately, and always with a 
fairly old liquor. 

Lactic acid is also useful for souring bark and extract 
liquors, and when retanning splits, if care be taken to avoid 
over-plumping.— It, L. J. 

English Patents. 

Tanning [with Iron Salts] . R. Parsons, London. 

Eng. Pat. 10,038, July 18, 1902. 

Leather is tanned in a first batli of basic ferric salts. 

I followed by a second bath containing formic, lactic, butyric, 
oxalic, citric, or tartaric acids, or their calcium or barium 
I salts, with or without the addition of zinc sulphate, sugar, 

I and glucose. The second bath may, for example, have the 
composition : formic acid, 400 grins.; zinc sulphate, 500— 
600 gnus.; water, 100 litres. See also Eng. Pat. 9025, 
May 1, 1901 ; this Journal, 1901, 731.-—K. L. J. 

Leather; Improved -, and Process of Treating the 

same. P. Magnus, Collingwood, Australia. Eng. Pat. 
| 7492, March 31, 1903. 

i See Fr. Pat. 331,239 of 1903 ; this Journal, 1903, 1140. 
i —T. F. L. 
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XV.—MANURES, Etc. 

Phosphate Mamin i Cheaper Manufacture of -. ('.Fleck. 

Sprechsaal, 1903, 36, 1417. Cliem.-Zeit., 1903, 27, [85], 
Hep. 275. 

The Thomas slag is treated with steam under a considerable 
pressure iu a boiler. In r. few hours a Hue powder is formed, 
owing to the slaking of the lime. With proper working, a 
dry powder is produced in this way which contains 2 to 
3 per cent, more phosphoric acid soluble iu citric acid 
than the powder obtained by crushing and grinding the 
slag.—A. G. 1j. 

Knoi.isii Patent. 

Manures from Waste Animal Materials ; Manufacture 

of -. W. H. Metcalfe, Sydney, Australia. Kng. Pat. 

20,679, Sept, 22, 1902. 

Blood, or the " soup ” produced from boiling or steaming 
animal matter, is mixed with some absorbent material, such 
as sawdust, charcoal, or spent; tan (about 10 lb. to a gallon 
of blood, &c ), and tannic acid is added to the mixture, to 
precipitate the gelatinous substances, and iu quantity 
sufficient to deodorise the mass, which is then subjected to 
fermentation, at a temperature of about 100 h\, for two or 
three months, dilute sulphuric acid being added in case of 
evolution of ammonia.—T. F. 11. 

XVI.—SUGAR, STARCH, GUM, Etc. 

Beetroot ; Existence of Optically Actire Bodies [“ Plus 

Sucre"} other than Sugar in the -. Zatnnrou. Bull. 

de l’Assoe. dcs Chim. do Suer, et dc Dist., 1903, 21, [3], 
235—252. 

In view of the repeated suggestion that beetroots contain 
optically active bodies other than sugar, which would have 
an effect upon the direct determination of the sugar by 
polarisation, the author has analysed various products, 
obtained in the manufacture of sugar, most carefully by the 
accepted methods. The results of the determination of 
saccharose by polarisation, corrected by Clerget’s formula, 
and by the cupric reducing power before aad after inversion, 
showed absolute concordance, and, in absence of positive 
demonstration, it must he concluded that no such bodies 
are present.—J. F. B. 

Diffusion [Sugar Manufacture] ; Chcmico - Physical 

Studies of - on the Large Scale. K. Andrlik. /(‘its. 

Ver. deutseh. Zuckerind., 1903, 53, [572], 906—927. 

For the purpose of forming an idea of the importance and 
the variation of the separate non-sugar constituents during 
tho diffusion process, the quantity found iu the beetroot 
was compared with that found in the diffusion juice, the 
exhausted chips, and the waste waters, and, that the results 
might afford more general conclusions, diffusion was studied 
on the large scale in different factories and with varied 
beetroot material. 

Of the Sugar contained in the beetroot, 90—98 per cent, 
passed into the diffusion juice—more w ith hot diffusion than 
at a lower temperature. The increase of temperature 
seemed to have more influence on the exhaustion than 
increase of the quantity of juice drawn off. The difference 
between the sugar contcut of the beetroot and of the juice 
varied from 1 *7 to 2'7, the smaller difference indicating 
more economical work, the exhaustion being equal in 
other respects. 

Of actual ash, 66—71 per cent, diffused out in ordinary 
working—more with hot diffusion than with cold, and this 
holds true also of the injurious ash (alkalis, sulphuric acid, 
and chlorine), which forms 52-8 to 62'9 per cent, of the 
actual ash, 75‘3 to 79 9 per cent, of this portion of the 
ash usually diffusing out. 

Oxide of iron and alumina only diffuse to a slight extent, 
possibly since they may exist in a state of suspension 
merely, or because they form insoluble or difficultly soluble 
compounds with tfce acids of the beetroot. The diffusion of 
magnesia was 60—68 percent., potash 76—83,soda 78—81, 
phosphoric acid 73—86, sulphuric acid 61—77, and chlorine 
84—92. 


OF CHEMICAL INDUSTRY. [Kov.imws. 


Albuminoid nitrogen forms 33—72 per cent, of the total 
nitrogen of the beetroot, and only 15—23 per cent, of this 
passes into the juice. Beetroots poor in nitrogen contain a 
relatively higher percentage of albuminoid nitrogen, and the 
latter increases a« the roots ripen. 

Of the non-albuminoid nitrogen about 92 3 per cent, 
passes into the juice. Injurious nitrogen (that is, the 
difference between the total and albuminoid nitrogen, 
ammonia, and amides) forms 25 to 46 per cent, of the total. 
Beetroots poor in nitrogen contain j- to \ of tho total as 
injurious nitrogen, those richer in nitrogen as much as 
5u per cent., and 87-5 to 9 5 • 1 per cent, passes into the 
juice. 

Jiy diffusion a purification ensues, since the proportion 
of injurious ash and nitrogen passing into the juice is less 
than that of the sugar. The injurious ash and nitrogen, with 
the sugar, form a basis for judging correctly of the quality 
of beetroots lor the purposes of the sugar factory. 

—L. J. de W. 

Saturation [Sugar Manufacture ] ; Chemico - Technical 
Studies of— on the Large. Scale. K. Andrlik. Zeits 
Ver. deutseh. Zuckerind., 1903, 53, [572], 928—945. 

The quantity of non-sugar removed by saturation varies 
with the composition of the raw juice. Of organic sub¬ 
stances there were removed 32—57, of true ash 70— 31, 
and of total nitrogen 30-2—40 6 per cent. Of the non- 
sugar a portion is capable of being eliminated, but there is 
a constant quantity—the injurious non-sugar—which cauuot 
be removed. The latter unalterable portion consists of 
injurious ash and nitrogen. 

It was found that the injurious ash of the diffusion juice 
was 37• 3 per cent, on tho average, and the ratio of true 
to injurious ash was 1’49 to 1. In the liquor and masse- 
euite the ratio is 1 mi 43 to 1. The ratio is not constant 
however. In beets rich in invert sugar it is higher, on 
account of the accumulation of lime. It is possible from 
the carbonated ash of tho raw juice to calculate the true 
ash of the saturated juice. 

Of the total nitrogen the albuminoid nitrogen forms 14 • 7 
per cent., and 93 per cent, is removed and may be found in 
the scums. 

Ammoniacal and amide nitrogen form 17—27 percent, 
of the total; this is set free during saturation, and 84—95 
per cent, driven off during concentration. 

About two-thirds of the total nitrogen remains unchanged 
and consequently affects the juice injuriously as regards 
purification. It consists principally of amino acids and 
betaiuc. Its amount serves for an estimate of the organic 
Substances, the amount of which corresponds to 11-9 titties 
that of the injurious nitrogen. 

Knowing the amount of the injurious ash and nitrogen in 
the raw juice, the quotient of the saturated juice may be 
calculated within 0‘5 per cent., thus enabling an approximate 
view of the possible saturation effect to he obtained. 

—b. J. de \V. 

Sugar Juices; Concentration of -, in the presence oj 

Aluminium, or finely dicided Aluminium Alloys. Besson's 
Process. J. de Grobert. Zeits. Ver. deutseh. Zueker- 
ind., 1903, 53. [572], 945—948. (See this Journal, 

1902, 58, 1406 and 1545.) 

The most suitable alloy was found to he one containing 
5 per cent, of tin. Trials made both in France and else¬ 
where in sugar factories during the last two .seasons have 
given very encouraging results.—L. J. de VV. 

Crystallisation [Sugar Massccuites ] during Motion. G. 
Fouquet. Bull.de i’Assoc. des Chim. de Suer, et de Dist., 

1903, 21, [3], 193—219. 

In crystallisation during motion, the all-important points aro 
to start with a musseeuite of relatively low purity containing 
a large proportion of good crystals, and to avoid tho forma¬ 
tion of tine grain during boiling and subsequently during 
cooling, by strict avoidance of actual supersaturation. It is 
always advantageous to boil the low syrups on a basis of 
hard regular crystals previously prepared from pure syrups. 
The final massecuite should be charged into the crystallising 
vessel at a temperature of 85° C.; it should contain 8 or fi per 
cent, of water; its absolute purity coefficient should varjf 
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from 76 to 72, and the proportion of crystals should be from 
1.1 to 20 per cent. The higher the proportion of crystals, 
the lower will be the viscosity for a given purity. In order 
to control the process it is necessary to have curves for the 
solubility of sugar at various temperatures in syrups of 
various degrees of impurity; the impurity is expressed by 

the ratio wat(jr , which remains constant for any one 
mnssecuite. Reference to these curves shows the extent, 
if any, of the actual supersaturation, which is quite inde¬ 
pendent of the solubility of sugar in pure water. The final 
temperature to which the masseeuite is to he cooled to 
obtain molasses of any given purity can he calculated. The 
time of cooling must be found by experiment. Tile more 
rapid the cooling the better, provided no actual super- 
saturation occurs at any stage; a large proportion of 
crystals and low viscosity of the mother liquor permit rapid 
cooling. If line grain has been precipitated b\ temporary j 
supersatmntion. due to rapid cooling, it must be vedissolved 
either by rinsing the temperature or by dilution; in the 
latter case the ratio of impurity is altered and a tresh 
analysis must he made. Control of the process is obtained 
by determination- of percentage of crystals, puritv of mother 
liquor, exhaustion of mother liquor at various tempera- : 
fares, and by comparing these with the theoretical curves 
calculated from those of the solubility. -J. I-'. If, 

Carbonic Arid in presence of Sulphites, Sulphides, and 
Organic Substances [in Sugar Works Precipitates arid 

Deposits] ; JJctermination of -. U. Stuiu-k and .1. 

.Milhaucr. Will., page 1209. 

Glutamic Acid ; Optical llotaliou of -. If, Andrlik. 

XXIV., page 1213. 

English Patent. 

Crystal Usable Sugar contained in Saccharine Liquids 
obtained from Beetroot or Sugar-Cane. ; Extraction of 

-. VV. T. Whiteman, Middlesex. Prom The Syudi- 

eat pour l’Exploitation da Brevet lilavati, Brussels. 
Eng. Pat. 15,274, July 10, !!)03. 

Tun potash salts contained in saccharine liquids are 
removed by the addition (after concentration of the liquid) 
of a quantity of ammonium hydrotluosilieate equivalent to I 
the potash salts present; after mixing, sullieient lime to I 
saturate the hydrofluosilicie acid is introduced and the mass I 
heated, to drive off the ammonia, “ and thereby liberate the ' 
hydrofluosilicie acnl,” which forms, with the potash and 
lime, insoluble potassium and calcium hydrofluosilientes 
w hich can he removed by nitration.—-T. II. P. 

United States Patent. 

Sugar Juice; Apparatus for Treating - --. ,1. A. Besson, I 

Caen, France. U.S. Pat. 738,397, Sept. 8, 1903. 

This apparatus is intended for the treatment of sugar juice ; 
by a process involving the use of a small proportion of a 
metallic carbide, preferably calcium carbide, the acetylene 
produced therefrom being stated to effect a purifying action. 

As the formation of acetylene is accompanied by heat, the 
apparatus provide- for the application of a cooling agent to 
the sugar solution. The apparatus consists of a vessel of 
cylindrical shape containing in its interior another cylinder 
or tube of considerably smaller diameter. In the space 
between them is arranged a spiral diaphragm, which causes 
the liquid contents, consisting of the cooling material, to 
travel from end to end, circulating in the meantime round the 
central tube, and the latter has w ithin it a revolving shaft 



i with an attached spiral blade, by means of which the sugar 
solution is forced to pass in the opposite direction. The 
juice, in fact, enters the easing ( Fig. 1) ns shown hy the 
arrow, and is discharged below in a partially frozen state, 
being forced forwards by the screw. Tin- surrounding 
casing contains the cooling liquid, tho course ol which is 
also shown by arrows. Thus the tendency to raise the 
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temperature through formation of acetylene is overcome. 
After the juice lias been sullieiently treated it is passed 
into tiiu reservoir, part of which is shown at the highest 
part of Fig. 2 , forming part of the apparatus.—J. F. 11. 

XVII.--BREWING, WINES, SPIRITS. Etc. 

Yeast; CUlisalion of Waste -, in Breweries. J. L. 

Baker. ,1. Fed. Inst. Brewing, 1903, 9, -168—491. 

The author describes the processes which have been devised 
for the utili-atiou of waste yeast. 

(u) Processes for the Extraction of the Contents of the 
Yeast Cell. In addition to the processes under this heading 
referred to in an abstract (this Journal, 1899, 779 ) the 
author describes tile following:—(!. Meuleineister, Ger. Pat. 
105,629 (this Journal, 1899, 1039); R. liiickfortb, Eng. 
Pat. 25,101 of 1898 (‘.bis Journal, 1900, 65) ; Eichelbaum, 
Rag. Pat. 25,760 ot 1899 (this Journal, 1900, 1129); 
It. iiOckforth, Eng. Pat. 4709 of 1899 (this Journal, 1900, 
264) ; L. Aubrey and the Wissenschaftliche Station fttr 
Brauerei in MUneheu, Ger. Pat. 120,346 of 1899 (this 
Journal, 1901, 737); Bobbin (Ibis Journal, 1901, 825); 
G. C. Marks, Eng. Pat. 21,153 of 1900 (this Journal, 1901, 
1131); G. Bauer, Eng. Pat. 11,460 of 1900 (this Journal, 
1902, 1290); G. Valentine, Eng. Pat. 9991 of 190U (this 
Journal, 1901, 736); C. G. Kressel, U.S. Put. 694,102 of 
1901 (this Journal, 1902, 493) ; M. Elb, Eng. Pat. 13,097 
of 1901 (this Journal, 1902, 924). 

These processes fall naturally into four classes:—( 1 ) 
Simple extraction of yeast hy boiliDg with water ; (2) the 
extraction of the contents of the yeast cell, at a temperature 
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below the coagulation point, by substances which possess 
the property of liquefying yeast; (8) extraction by means 
of heat and substances possessing the power of liquefying 
yeast; (4) the auto-digestion of yeast. To form some idea 
of the amount of substance obtainable from a given quantity 
of yeast, the author submitted washed and pressed brewers' 
yeast containing 22-5 per cent, of dry substance to different 
extractive treatments, with the following results: — 


100 Grins, of Yeast treated by— 


: Yield from loft Grins, 
j of Pressed Yeast. 


A. Hoilina with water for three hours. 

H. Extracted with water at, 140° F. for six 

hours... 

(\ Extracted at 140° F. for six hours in pre¬ 
sence of dilute hydrochloric acid. 

I). Extracted at 14(1° F. tor six hours in pre¬ 
sence of dilute hydrochloric acid and 
pepsin. 

E. Auto-digestion nt Sn K. for seven days... 

F. Extraction with 0"25 per cent, hydro¬ 

chloric acid at 30 lb. steam pressure 
for one hour... 


Grins. 

-V01 


]0'20 

12'IS 
IS'OO 

19-85 


(A) Therapeutic Yeast Preparations. — As an internal 
remedy, the efficacy of yeast depends on the enzymes, 
present, also to some extent on the improved nutrition 
derived from its easily digestible constituents. As a lotion 
its action depends on the bactericidal properties of the 
products of fermentation. The therapeutic value of per¬ 
manent yeast preparations is measured by the presence of 
enzymes. (Compare Wochensch. fiir Brauerei, 1900, 17, 
207—208; K. Rapp, Miinchener Med. Wochensch., 1902, 
No. 86 j Baecker, International Medical Congress, Rome, 
1899 j W. 1*. Thompson, Eng. Bat. 7184 of 1899 (this 
Journal, 1899, 8.10).) 

(c) Conversion of Yeast into Manure. —The utilisation 
of yeast as a manure is fairly well known. A serious 
disadvantage to its more general use is the difficulty of 
carriage, owing to its rapid putrefaction. To render yeast 
available as a manure, the object of the inventor has been 
to remove a portion of the moisture and thus inhibit putre¬ 
factive chaoge. The following processes are described: — 
F. W. Greening, Eng. Bat. 20,060 of 1893 (this Journal, 
1894, 1082); J. E. Johnson, Eng. Pat. 20,660 of 1897 
(this Journal, 1898, 1060); G. Valentine, Eng. Bat. 9991 
of 1900 (this Journal, 1901, 736) ; Wardle, Eng. Bat. 6971 
of 1901 (this Journal, 1902, 183) : and A. J. Oxford, Eog. 
Pat. 5936 of 1901 (this Journal, 1902, 421). It is pointed 
out that dried veast could probably be used in the manu¬ 
facture of compound manures. YVhilst it would not pay 
any single brewery to turn its surplus yeast into manure, 
it would be profitable for the breweries in large towns to 
combine and send their yeast to a central factory to be 
treated. The author analysed a sample of dried inild-ale 
yeast and found that it contained, moisture 7'00, organic 
matter 81*40, phosphoric acid 5*60, lime 0*50, potash 
3'50, and nitrogen as ammonia 9'96 per cent. 

(rZ) Application of Brewers’ Yeast for Baking Purposes. 
—A good bakers’ yeust is worth about 30 1. per ton, and, as 
brewers’ pressed yeiist is at the present time practically 
valueless, many processes have been devised to convert 
brewers’ yeast into the more valuable product. (Compare 
W. Sarnighausen, this Journal, 1901, 1131; H. Meyers, 
Eng. Pat. 10,078 of 1892; F. Raheu and E. Wrede, Ger. 
Pat. 130,299 of 1900 (thisJournal, 1902, 715); E. liuchner, 
Ger. Pat. 97,240 of 1898 (this Journal, 1898, 594) ; M. J’. 
Hatsehek, Eng. Pat. 25,418 of 1899 (this Journal, 1901, 
144); 0. J. Lintncr, this Journal, 1901, 1128.) Many of 
the methods for converting brewers’ into bakers’ yeast con¬ 
sist of the removal of the bitter substances taken up from 
the bops during the brewery fermentation. Brewery yeast 
is frequently submitted to a rapid growth with aeration 
in sweet wort, the product pressed, and sold as bakers’ yeast. 
To test the effect of some of these processes, the author 
devised a modification of Hay duck’s method for the deter¬ 
mination of the feBBentative power of a yeast, and determined 
the fermentative powers of the following samples of yeast 
at three different temperatures, viz., 86 , 118°, and 123° F, 


(compare J. IJntner, this Journal, 1901, 1128) :—(1) A 
sample of Scotch distillers’ yeast; (2) mild-ale yeast; (3) 
mild-ale yeast after it had been treated with 0'5 per cent, 
solution of ammonium carbonate, then feebly acidified with 
acetic acid, well washed, and fermented for 24 hours in 
unhopped malt wort; (4) mild-ale yeast after fermentation 
for 36 hours in unhopped malt wort. IJntner (Zoc. cit.y 
showed that whilst distillers’ yeast had nearly as great a 
fermentative power at 123° F. as at 86° F., German beer 
yeast had a much lower fermentative power at the higher 
temperature. The author finds that the same applies to- 
English brewers’ yeast. As compared with Scotch dis¬ 
tillers’ yeast, the fermentative power at 86° and 113° F. does 
not materially differ; but at 123° F. only one-half the 
amount of carbon dioxide is evolved during the same period. 
Washing yeast with dilute alkali greatly impedes the fer¬ 
mentative power. Fermenting brewery yeast in a sweet 
wort does not improve it, so far as its resistance to high 
temperatures is concerned. The results show that many 
of the processes for converting brewers’ yeast into bakers’ 
yeast are not founded on a sound basis. 

I f) Yeast Products applied in the Leather Industry .— 
See It. h. Jenks. G. A. Clowes, and G. B. Hatsehek ; Eng. 
Bat. 10,628 of 1902 (this Journal 1903, 753).—J. L. B. 

Saccharomyces Apiculatus; Spore Formation of - 
B. Lindner. YVocb. f. Bruu., 1903, 20, [43], 505—506. 
Hitherto S. apiculatus has not been known to form 
spores when artificially cultivated; these have only been 
met with in cells taken directly in the “ wild ” state from 
the raw material for cultivation (Beijorinck). The author 
collected some of the freshly fallen flowers of Bobinia 
pseudoacacia and placed them in a flask filled with wort. 
A second quantity of wort was then infected by means of 
two drops from the first flask. The principal organisms 
which developed were Doinatinm yeasts, oid’ium, S', apicu¬ 
latus, and an elliptical sporulating yeast. A streak culture 
was taken from this wort at an early stage and kept under 
observation under the microscope. It was then noticed 
that, in some of the colonies of S’, apiculatus which developed, 
the cells contained bodies distinctly recognisable as spores, 
from the definite character of the spore-walls and the 
presence of a few graoules in the enclosed protoplasm. 
These spore-bearing cells had undoubtedly been developed 
during the process of cultivation and could not possibly 
have been survivals from the original “ wild ” cells. The 
spores could not, however, be induced to germinate nor 
were descendants obtained which showed any tendency to 
sporuiation. It is suggested that certain special conditions 
are necessary for the production of spores by S. apiculatus ; 
the cells may possibly have to pass through the intestines 
of some animal betore they acquire this property. In 
collecting raw materials for the cultivation of S. apiculatus, 
it has been noticed that they only occasionally contain 
spore-bearing cells. 

Morphologically, S. apiculatus is related to S. Ludwigii. 
but whilst the latter produces three or four spores in a cell, 
only one spore has as yet been observed in a cell of S. apicu¬ 
latus. —J. F. K. 

Starch Conversion in the Mash Tun. A. R. Ling. 

J. Fed. Inst. Brewing, 1903, 9, 446—461. 

The author suggests that it would be well to discontinue 
the use of the term “dextrin ” as applied to diastolic products, 
and adopt in its place the word “ malto-dextrin.” This would 
not only serve to indicate tbe origin of tho produot, but 
would also prevent confusion with torrefaction dextrin. 

Brown, Morris, and Millar have stated that their malto- 
dextrin, which is the same as the malto-dextrin a of Ling 
and Baker (this Journal, 1897, 154), is completely converted 
into maltose by tbe action of diastase; tho author, however, 
finds that, by submitting malto-dextrin-a, possessing the 
constants [ajnsss 180'5 and R ara 36-7, to the action of 
diastase prepared from low-dried malt for 140 hours at 
131° F., a mixture of 90 per oent. of maltose and 10 per 
cent, of glucose was formed. 

Glucose is produced by the prolonged action on starch 
paste of diastase which has been heated in aqueous solu¬ 
tions above 140° F., but the author has never observed its 










Nov. ic, isos.] JOURNAL AND PATENT LITERATURE Ol. XVIII. 1205 


formation in starch conversions made with diastase which 
has been heated in solution below 131° F. prior to adding 
it to the starch paste. When the products resulting from 
the notion of unrestricted diastase on starch pame are 
isolated and submitted to the further action of the enzyme, 
glucose is formed. This difference in the action of re¬ 
stricted and unrestricted diastase is accounted for by the 
probability that as soon as glucose is produced, it undergoes 
condensation. 

The glucose in starch conversions by restricted diastase 
does not exceed 12 percent, of the total products, and on 
continuing to heat the mixed products and the enzyme 
at the conversion temperature, the glucose gradually 
diminishes in amount. This reversion is attributed to the 
synthetic action of the enzyme. 

An experiment was carried out to ascertain if glucose 
per se could be, condensed by diastase, hut without success. 
It is suggested that the substance called by Liutner “ iso- 
maltose ” may he a reversion product formed from glucose. 

A series of mashes with mult ami barley starch of 
different origin, carried out below the gelatinising tempera¬ 
ture of the starch employed, show that great differences 
exist between these and starch-paste conversions (this 
Journal, 1903, 1058), and there is every reason to believe 
that in the mashing process, the starch is not gelatinised 
prior to undergoing hydrolysis.—J. L. 1!. 

Colour oj Wort; Determination of the -. H. IJanow. 

Wocli. fur Brau., 1903, 20, [42], 498—499. 

At the Fifth International Congress of Applied Chemistry, 
held in Berlin, it was decided by representatives of the 
brewing research stations at Berlin, Hohenheim, Munich, 
Nuremberg, Weihenstephan, Vienna, and Zurich that the 
determination of the colour of a wort shall be based upon 
aN/10 solution of iodine (containing 12*7 grms. of iodine 
and 40 grms. of potassium iodide per litre). The colour 
shall be expressed as the number of c.c. of this solution 
which must be added to 100 c.c. of water to produce the 
depth of colour possessed by the wort. The colour is not 
to be calculated on a 10 per cent, wort or on 100 grms. of 
extract, hut is to be read otf from the following table, which 
gives the colour corresponding with any particular gravity 
and the number of c.c. of iodine employed. 


Colour. 

Number of c.c. of lodi 

7'5°—7*7°TJ. 7*8°- 8° Ji. 

no used with a Wort of 

8 *1°—SW B. 8‘0°—8*s°H 

, 

0*1 

13 

13 

12 

11-12 

0*126 

% 10 

10 

15 

14—15 

0*150 

20 

19 

18-19 

17 

0* 175 

23 

22 

20 —22 

20 

0*20 

26 

25 

24 -25 

23 

0*225 

30 

28 

20 -28 

20 

0*25 

33 

31 32 

30 

28 29 

0*275 

36 

« 31—85 

32-34 

31—32 

0*80 

40 

38 

35—37 

34-35 

0*35 

47 

41-45 

41 43 

40 

0*4 

53 

50—51 

47—50 

40 -47 

0*45 

50- 00 

50—58 

53—50 

51—52 

0*5 

05—07 

02-04 

59 02 

57 

0*55 

71-73 i 

09—70 

05—08 

03 04 

0*6 

78—80 

75-77 

71-74 

08' 70 

0*7 

90-1*3 

88—90 

82—80 

so- St 

0*8 

104-107 

100 102 

94-99 

91—93 

0*0 

117-120 ; 

113-110 

100—111 

102—105 

ro 

130—133 j 

125—128 

118—123 

114-110 


- T. II. P. 

Glycerin in Wine; Determination of -, by meant of 

the Iodide Method. S. Zeisel and 11. Fanto. XXIII., 

page 1211 . 

Methoxyl and Glycerin Determinations. M. J. Striker. 

XXIII., page 1211. 

English Patents. 

Fermenting Tuns. L. Seyboth, Munich, Germany. 

Eng. Pat. 694, Jan. 10, 1903. • 
Rectangular fermenting tuns are constructed of cement- 
mortar built around a support of metal trellis work. Cooling 
coils of metal piping are also braced to the metal frames of 


the support, and built into the walls of the tun* in such a 
manner that they are separated by a layer of cement from 
contact with the wort inside. The tuns are coated intern¬ 
ally with a uniform layer of rosin or wax by spreading the 
latter upon fabric or paper and transferring the coating to 
the cement by passing a hot iron over the fabric whilst in 
contact with the walls of the tun.—J. F. B. 

Spirit; Purification of -. K. ('. Scott, Liverpool. 

Eng. Pat. 25,438, Nov. 19, 1902. 

Tok spirit is cooled to about 32° F. or lower, and then 
filtered, for instance, “ through flannel faced with silk,” by 
which means, it is claimed, many aldehydes, including 
furfural, arc removed.—T. 11. P. 

French Patent. 

Diffusion [Cider Manufacture ] | New Process of - -. 

A. C. Brief. Fr. Pat. 331,854, May 5, 1903. 

The diffusers, mainly intended for the cider industry, 
consist of cylindrical vessels of large diameter, taking a 
charge of slices not exceeding 60 cm. in height. In this 
way excessive pressure is avoided. The vessels are arranged 
in batteries of 12 ; each vessel is divided into two parts, 
the upper part, termed the “ element d’ourichissement,” 
contains the slices enclosed between two perforated plates ; 
whilst the lower portion, termed the element do d&loublc- 
ment,” is only connected with the upper portion by pipes 
leading from the top, above the layer of slices ; this lower 
vessel serves to contain and store up the. liquid from the 
upper one whilst the slices arc being exhausted.—J. F. B. 

Grapes and other Fruits; Preparation of Musts and 
Wine from ——. Sou. O. A. Kupferberg and Co. 
Fr. Put. 332,282, May 22, 1903. 

The grapes or other fruits are first lightly crushed by 
passage between rubber-covered rollers ; they are then 
drained by aspiration on filters under the action of air or 
compressed carbon dioxide. The drained palp is then 
lixiviated with water at a suitable temperature t60’ C.) and 
again drained by aspiration ; the second extract may be 
used for lixiviating a further quantity of fruits. The two 
qualities of must arc treated separately by sterilisation, 
concentration, if necessary, and filtration, and are thus 
sufficiently purified for the manufacture of sparkling wines 
j by fermentation in bottle.—J. F. B. 

| XVIII-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Butter : Con Persian of -, into a Tallowy Product, 

under the Influence of Light. A. fallow aud Dshora. 
Westnik shirow. weschtseh., 1903,4,151. Chcm.-Zeit. 

! 1903, 27, Hep. 253. 

BuTTF.it was exposed, in closed vessels, to the influence of 
the light from Auer burners, electric light, and the violet 
light produced by burning carbon bisulphide in an atmo- 
1 sphere of nitric oxide. The acetyl value increased from 
50 to 87; the Reichert-Mcissl value was not altered, nor 
was the iodine value to any notable extent. The colour of 
the butter changed from yellow to white, and the sample 
acquired the taste and odour of tallow.—A. S. 

Starch in Pressed Yeast; Simple Method for the Determi¬ 
nation of -. N. Wonder. XXIII., page 1211. 

If east in Breweries ; Utilisation of Waste —, 
j J. L. Baker. XVII., page 1203. 

French Patents. 

Paranucleoproteids [ Casein ] ; Process of Obtaining Clear 

Solutions of Impure -. A. Spitteler. First Addition, 

dated Aug. 7, 1902, to Fr. Pat. 292,705, Sept. 21 , 1899. 
See Eng. Pat. 17,258 of 1902 ; this Journal, 1903, 815. 

— T. F. B. 
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Meat; Process for Preserving -. 

Fleisdi-Konseivierungs Ges. m. beschr. H. 

328,032, Aug. 16, J902. * 

Skr Eng. Pat. 18,138 of 1902; this Journal, 1903, 1062. 

—T. F. li. 

(/?.)— SANITATION; WATER PURIFICATION. 

titrates; Reduction of -, by Sewage. E. A. Letts, 

It. I 1 '. Blake, and J. S. Totton. Brit. Assoc., Southport, 

1903. Cheiu. News, 1903, 88, 132. 

It 1ms been found, at Belfast, that the growth, in enormous 
<|uulitities, of the green seaweed f tea lutissiina, and the 
resulting nuisance which occurs when i! is washed ashore 
and putrefies, is directly due to the fertilising properties of 
the nitrogenous constituents of the sewage which is poured 
into the lough in an untreated condition. The authors' 
experiments were made with the object of ascertaining to 
what extent and with what rapidity such nitrogenous 
constituents can he decomposed, so that their nitrogen 
may ho evolved in tho gaseous state. Experiments in 
which known volumes of potassium nitrate solution were 
added to a septic tank effluent, showed that the potassium 
nitrate is decomposed, nitrogen and sometimes also nitric 
oxide being formed. The oxygen of the nitrate appears 
eventually, either partly or wholly, in the form of carbon 
dioxide. In most cases the whole of the added nitrate— 
conesponding to 2’5 parts of nitric nitrogen per loo.oOd 
—was decomposed in 2-1 hours. The production of free 
nitrogen in contact beds (see this Journal, 1901, 1132) 
is probably due to the fact that when the beds arc in contact 
with air, they become charged with nitrates, and then, when 
the sewage is introduced, the latter are decomposed. The 
decomposition of the nitrates is caused by certain micro¬ 
organisms, and not by enzymic or chemical action, as 
sterilised effluents were found to have lio effect on the 
nitrate. Experiments «ith />. Cole communis and It. Lactis 
aeiogenes, which in pure broth cultures cause the production 
of hydrogen, showed that in nitrated broth, the B. Cali 
communis liberates nitrogen from the nitrate.—A. S. 

Nitric Acid in Water ; Simple Method for the Quantitative 
Determination of -. G. Ererichs. XXIII., page 1209. 

Nitrate Nitrogen ; Determination of -. in presence of 

Organic Nitrogen. T. Pfeiffer. XXIII., page 1210. 

lix<; i. i sh Patents . 

Water ; Apparatus for the Purification of -. Soc. 

I', and G. l’ulinx, Eille, France. Eng. Put. 26,188, 
Nov. 27, 1902. Under luternat. Corn - ., May 22, 1902. 
See Er. Pat. 327,968 of 1902 ; this Journal, 1903, 1011. 

—’T. F. B. 

Filler or Bacteria Beds; Preparation of Materials for 

Use in -. E. If. Candy, Balhuin, Surrey. Eug. Pat. 

26,756, Doc. I, 1902. 

Mate El at such as furnace clinker, coke, &<■., in pieces of 
any suitable size, is coated with a powdered oxidising 
material, such as magnetic oxide of iron, charcoal, Ac., 
which is caused to adhere by means of tin or some other 
cementing substance. The iucrusted material has a greater 
surface area than the material before incrustation, and 
affords a better habitat for bacteria.—L. A. 

French Patent. 

Mensuring Liquids and Miring them with Milk of Lime 

or other Similar Liquid Substance; Apparatus for -. 

O. Walter. Fr. Pat. 331,842, April 23, 1903. 1., page 

1188. 

(C.)—DISINFECTANTS. 

United States Patent. 

Disinfecting Purposes ; Process of Producing Compounds 
[Solution of Soap in Formaldehyde] for ——. It. G. 
Groppler, Berlin^U.S. Pat. 740,424, Oct. 6, 1903. 

See Eug. Pat. 7616 of 1900 ; this Journal, 1900, 923. 

• * —T. F. B. 


XIX-PAPER. PASTEBOARD. Etc. 

Analysts [Mechanical Wood Pulp] ; A New Quantitative 
Mithodof -. N. Teclu. XXIII., page 1212. 

English Patent. 

Cellulose from Sugar-Cane Trashy Pulp or Residues, and 

Similar Products; Process of Extracting -, for 

linking Pulp for Paper , Pasteboard, and the like. 
M. L. do la Camara and F. R. Egana, Granada, Spain. 
Eng. Pat. 20,575, Sept. 20, 1902. 

See Er. Pat. 324,599 of 1902; this Journal, 1903, 569. 

— T. F. B. 

French Patents. 

Paper-making Machine. A. Lacroix. Fr. Pat. 331,885, 
May 9, 1903. 

Extremely thin webs of paper are made from inferior 
materials by avoiding any tension on the paper until it is 
nearly dry. For this purpose the wire of the machine is 
lengthened, and the paper is twice pressed between the wire 
and an upper felt. After passing between the seeond presg- 
rolls, the wire is led hack, whilst the paper continues to 
adhere to the underside of the felt. A bottom felt is then 
introduced beneath the paper, which is pressed again 
between the double felts. The felts being separated, the 
paper is carried on the underside of the top felt to a iirst 
dryiug cylinder, and it is only parted from the supporting 
felt after it has passed this stage; the liual drying is effected 
bv a second cylinder.—.1. E. J>. 

Paper; Machine for Coating -. (\ \V. E. Schumacher. 

Er. Eat. 331,984, April 28, 1903. 

The paper, as it leaves the paper-machine, is brought to a 
hutlieient state of dryness; it then receives a coating of 
composition on one side by means of rollers revolving in a 
trough ; the coating is spread uniformly by reciprocating 
brushes, which press the paper against, an endless travelling 
baud; the coated paper then passes almost entirely round a 
large heated cylinder, which fixes the coat of enamel; it 
leaves the cylinder at a sharp angle round a heated guide 
roll, and then passes to another coating machine, the 
brushes of which are inverted, whereby the underside of 
the paper is coated. After tin* second coating has been 
fixed, in a similar manner to the first, the paper is fully 
dried by a series of ordinary drying cylinders.—J. E. B. 

Celluloid ; Use of a New Substance For my la ted Albumin] 

as Substitute for Camphor in -. Soc. Anon. L’Oyon- 

naxienne. Fr. Fat. 331,819, May 8, 1903. 

Aldi .min (blood or egg) is treated with a dilute (5 to 10 
per cent.) solution of formaldehyde for an hour, and the 
excess of formaldehyde is removedgby washing with water. 
The “ formylated albumin ” thus produced, is dried at a 
temperature not exceeding 40° 0., and is mixed, in presence 
of alcohol, with nitrocellulose anil, if desired, camphor. 

—T. F. B. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Nicotine; Synthesis of -. Pictet. Zeits.angew. Chem. 

1903, 16, 943. 

Bv the action of mucic acid on /8-aminopyridibe, a product 
was obiained, the potassium salt of which yielded, with 
methyl iodide, the compound— 



N.(CII,).I 

This latter compound when distilled with lime, yielded 
methyl iodide and nicotirine. The iodo derivative of the 
nieotirine thus prepared, gave, on reduction, lavo-rotatdry 
nicotine.—A. S. 
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Rare Earths ; New Method for the Separation of -. O. 

Ilolmberg. Ofversigt af kongi. Yetensk. Akud. Forhandh, 
1903, 28 I Chcm.-Zeit., 1903, 27, [83], Kep. 266. 

Thk author uses fractional crystallisation of the rare-earth 
salts of organic acids, especially sulphonic acids of benzene 
and naphthalene, for the separation of the rare earths, and 
obtained pure neodymium from didymium it; this way, using 
m-nitrobenzeue sulphonic acid.—A. G. I,. 

Pine Buds ; Essential Oil of -. 11. Ilaenscl’s lteport, 

July 1903 ; through l'harm.-Zeit., 1903, 49, [37], 074. 
FitESit pine buds yielded 0 238 per cent, of a light 
brown, extremely aromatic oil, the odour of which is similar 
to the fragrance exhaled by the young shoots of the pine. 
It has tho sp. gr. 0*9338.; and is readily* soluble in most 
solvents, including absolute and 90 per cent, alcohol; its 
rotation determined in an alcoholic solution is — 0 J 38'. 

—J. O. 11. 

(Irindrlia robusla ; Essential Oil of -. II. Ilaeusel’s 

Report, July 1903; through I'iiarm.-Zeit., 1903, 48, 
[57], 57-1. 

Thk dried herb Grindelia robusta, when distilled with, 
steam, gave 0*28 per cent, of a dark brown essential oil, 
with a powerful and peculiar odour. Its sp. p*. at 15 J C. 
is 0*9582; the rotation, iu alcoholic solution is —8° S'. 
It gives a clear solution with ether, amylic alcohol and 
chloroform, but a turbidity with alcohol, benzene, and 
carbon bisulphide.--J. O. 13. 

Phaseolus Luualus; Gyanoyenctic Properties of the. Seeds 

of -. 13d. of Trade J., Oct. 15, 190.3, Supplement. 

Imp. Inst. Bull. No. 3, 11 1 — 115. 

This seeds of the Phnseolus Lunatus , obtained from 
Mauritius, on crushing with water, yield hydrocyanic acid, 
light brown seeds giving about 0*04 per cent., and deep 
purple seeds up to 0*08 per cent. A ejanogeneticglucoside, 
pliaseolunatin , has been prepared from the seeds; when 
boiled witli dilute mineral acids, or on treatment with 
ernulsin , this decomposed into acetone, glucose, and hydro¬ 
cyanic acid. An enzyme, which decomposed the glucoside 
in this manner, was also prepared from the seeds; the fact 
that it also decomposes amygdalin and saliein appears to 
identify it with ernulsin. —T. F. 13. 

Barringtonia Speciosa, (Jacrtn. ; Seeds of -. \V. 1\ H. 

van den Driessen-Mnrceuw. 1‘harm. Weekblad, 40, 
729—735. Client. Ceutr., 1903, 2, [15], 841. 
Barrinytonia speciosa is an Indian plant, the brown egg- 
shaped seeds of which are usod as bait for fish. The seeds 
are about 6 cm. long, contain 13*58 per cent, of water, and 
2*42 per cent, of ash. By succe ssive extractions with light 
petroleum spirit, ether, and 50 percent, alcohol, the following 
products were obtained : — 

(1) From the Petroleum Spirit Extract. —A yellow fatty 
oil (yield, 2*9 per cent, on the dried seeds), easily soluble 
in ether and chloroform, almost insoluble in methyl and 
ethyl alcohols; sp. gr. at 21° C., 0*9188 ; acid value, 87 ; 
saponification value, 172 0 ; Tliihl iodine value, 134*1. 
The insoluble fatty acids of the oil consisted of oleic, 
palmitic, and stearic acids. 

(2) Prom the Ether Extract. —Gallic acid (yield, 0*54 
per cent.) and harrinytoyenitin , Cj.,lh|(< >II) 3 (yield, 1*982 
per cent.). The latter forms colourless needles, m. pt. 
179"—180° G., soluble in ether, alcohol, and acetic ether; 
insoluble in water. 

(3) From the Aqueous Alcoholic Extract. — Barrinytonia , 
C t g!L}Or(GFl )3 (yield, 3*271 per cent.), a compound 
resembling saponin, which forms a white amorphous powder, 
[a]„ =« --30°, insoluble in ether and petroleum spirit, 
slightly soluble iu cold absolute alcohol, soluble iu warm 
water and glacial acetic acid, and in caustic soda and 
ammonia solutions ; with cold water it forms a jelly. It 
blackens without melting at 205° G. When boiled with 
dilute mineral acids it is split up into a sugar, C 6 II 12 O r> , and 
harringtogenin , C 10 H 10 O h , together with a small quantity of 
a volatile substance with au aromatic odour. The sugar 
reduces Fehling’s solution; has [a] D * — 27*6°, and forms 
a phenylglucosazorte which crystallises in yellow needles, 


melts at 180° G., is slightly soluble in water and easily 
soluble, iu alcohol. Barrinytoyenin forms a white powder, 
in. pt. 169 3 —170' G., soluble in alcohol and glacial acetic 
acid, slightly soluble in ether, and insoluble in water and in 
caustic soda and ammonia solutions.—A. S, 

Methoxyl anil Glycerin Determinations. M. J. Strikur. 
Will., page 1211. 

Quinine Bisulphate ; Examination of -.,/»•/ the Methods 

of JCdrnrr and Hesse. 1\ Biginelli. XXIII., page 1210. 

English Patent. 

7 trpcnc Alcohols [Were/] ; Manufacture or Becovery 

„f. -, and the Manufacture of Perfumes. .1. Wetter, 

London. From Heine and Go., Leipzig. Kng. l’at. 
26,362, Nov. 29, 1902. 

Skh Fr. Pat. 326,658 of 1902 ; this Journal, 1903, 819. 

—T. F. 13. 

Uxm:i> Stairs Eaten rs. 

Monoformyl De.riralivc of 1 .'A-dimethyl AAi-diamino-2 .6- 
dioxypyrimidine. M. Kngelinann, Flberfeld, Assignor to 
the FarbcnfulviUen of Elberfehi Go., New York. U.fc*. 
Pat. 740,(536, ( k*t. 6, 1903. 

Monofoe myi, 1 .3-dimethyl-4.5 diamino 2.6-dihydroxypyr • 
imidine is obtained by methylating (with methyl chloride 
and caustic soda) the monoformyl derivative of 4.5-di- 
auiino-2.6-dihydroxypyrimidine.—T. E. B. 

Acetyl salicylate of Sodium. B. 11. Seifert and E. It. Ktigel- 
hurdt, Assignors to Ghetn. Eabrik von Hoyden Act.- 
Ues., Jtadobeul, near Dresden. U.S. Pat. 740,702, Oct. 6, 
1903. 

See ling. Pat. 15,517 of 1902 ; this Journal, 1902, 1296. 

—T. E. 13. 

French Patent. 

Volatile Solre.nts; Becovery of the Vapours of -, in the 

Treatment of Perfumes and Fatty Matters. J. Febvre. 
Fr. Pat. 332,087, May J8, 1903. 

A process for recovering the vapours of volatile solvents 
used in treating perfumery [e-seutial oils] and fatty 
matters, consisting iu subjecting them to combined re¬ 
frigeration and pressuic. -L. A. 


XXI.—PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Pluitoijraphic Emulsions ami Plates. K. Schaum and 
V. Hcllach. I'hys. Zeits., 1902, 4, 1—7 ; 190—194. 
The authors find that in the ripening of bromide-gelatin 
emulsions, there is slight reduction of the silver bromide, 
whilst, at the same time, the particles of bromide become 
larger anil fewer, tho smaller particles being dissolved and 
deposited on the larger ones. On drying, there is a shrink¬ 
age of tho granules of bromide. There are, on the average, 
270,000 granules per sq. mm. in the surface layer of 
the film. In a developed normal dry plate, the particles 
of silver are few and small in the superficial layer of 
the film ; many and large iu the intermediate layer; and 
again fewer and smaller iu tiie layer nearest the glass. 
There is no spontaneous separation of silver iu the gelatin 
during development, every silver granule corresponding to 
a pre-existing granule of silver bromide ; but there is some 
agglomeration, and some of the particles of bromide escape 
development,.since in a normal dry plate in which there 
were 270,000 granules of bromide per sq. mm. in tlm 
superficial layer, there wore not more than 82,000 granules 
of silver por sq. mm, in the developed plate. The size of 
the silver partieles increases both with the duration and 
the brightness of the exposure, and with the duration of 
the development. Solarisation eames a decrease in -the 
average size of the silver granules. The opacity ofi a 
negative depends not only upon the number and the 
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distribution of the silver particles, but also ou their size, 
which varies according to the ripeniog of the emulsion, the 
exposure, and the mode of development—A. S. 

English Patent. 

Photographic Printing Process. II. S. Starnes, Bexley 
Heath. Eng. Pat. 25,244, Nov. 17, 1902. 

The gelatin in the ordinary pigment process is replaced 
by a mixture of a soluble substance, such us gum arabic, 
and an insoluble substance, e.g. resin or shellac. The 
pigment is rubbed down in the solution of gum, an alcoholic 
solution of the resin is added, and the emulsion sensitised 
by bichromate. After exposure, tho print is floated on 
water, pressed on to some absorbent surface, ’ such as 
blotting-paper, and the print stripped off, the portions of 
the emulsion remaining soluble adhering to the absorbent 
surface in inverse proportion to the action of the light. 

—T. E. B. 

Fkknch Patent. 

Photographic Development; Impts. in -. Soc. Anon. 

Prod. E. Bayer et Cie. Addition, dated March 7, 1902, 
to I*T. Pat. 316,504, Dec. 3, 1901. 

The bisulphite compounds of ketones, claimed in the 
principal patent as substitutes fer alkalis in photographic 
developers, are used in addition to sodium thiosulphate 
(hyposulphite) in the fixing bath, giving it a slightly acid 
reaction. (See Eng. l’at. 24,619 of 1901 ; this Journal, 
1902, 872.)—T. E. B. 


XIII-EXPLOSIVES, MATCHES. Etc. 

Chemical Processes in which Gas is evolved ; Apparatus for 

Recording -, and its Application to the Study of the. 

Slow Decomposition of Nitrocellulose. A. Mittasch. 
Zeits. attgew. Chem., 190.'!, 16, 929—939. 

The decomposition vested consisted of a small tube of about 
8 c.c. capacity, provided, by means of a ground-glass con¬ 
nection, with an outlet tube for the gases. This was heated 
in a thermostat, which consisted of a small closed vessel, 
filled with aniline and connected, by a side tube, with a gas 
regulator; the thermostat was formed with a deep central 
indentation, forming an air-bath, in which was placed the 
decomposition vessel. The gases evolved passed to a U-tube 
filled with paraffin oil; in the narrower limb of the U-tube 
was a glass float, connected by means of a long piece of 
narrow glass tubing with a glass pen filled with ink. Tho 
pressure of the gas forced the float upward, and tho move¬ 
ment was recorded, by means of tho glass pen, upon a sheet 
of cardboard, to which a uniform horizontal movement was 
imparted by a elockwork arrangement. The experiments with 
nitro-cellulose were carried out at 140° C. About 0 - 12 grm. 
of the sample was well mixed with a diluting agent (sea sand, 
quartz powder, powdered marble, Uieselguhr) and intro¬ 
duced into the carefully cleaned and dried decomposition 
vessel. Complete decomposition of the nitrocellulose was 
effected in about one day. The slow decomposition! of nitro¬ 
cellulose is a process which is catalytically accelerated by the 
products of the reaction (see also this Journal, 1903, 609— 
617). With the same sample, the velocity of decomposition 
varies considerably with the cleanness of the decomposition 
vessel and the nature and proportion of the diluting material. 
The best diluting material was found to be sea sand well 
purified by boiling with acid and subsequent strong igni¬ 
tion. The addition of substances of a distinctly basic 
character retarded the decomposition, but decomposable 
nitrogenous compounds, e.g., ammonium nitrate and urea, 
considerably accelerated it.—A. S. 

English Patents. 

Illuminations ; Producing Coloured Flames for -. 

W. R. Ilodgkinson, Rlackheath. Eng. Pat. 23,019, 
Oct. 22, 1902. 

Glycebin, alonifTor mixed with other substances burning 
with non-luminous or but slightly luminous flame, is caused 
to dissolve chloride of copper, boric acid, or other substance 


which gives colour to flame. Asbestos bricks, or the like, 
saturated with such a solution, are heated to the volatilising 
point of the solvent, which is then inflamed.—W. (}. M. 

Blasting Purposes t Method of and Apparatus for Obtain¬ 
ing Explosive Effects for --. W. O. Wood, Sunder¬ 

land, and II. Kuudsen, London. Eng. Pat. 25,025 
Nov. 14, 1902. ' ' ’ 

Liquid air or gas is charged into a cartridge-shaped vessel 
with double walls, and between the interspace and the 
inside of the vessel, means are provided for effecting 
communication, or in some suitable way of removing 
the non-conducting covering of the vessel. This case is 
then placed in the borehole; after tamping, the valve is 
opened to allow- the liquid to puss into the outer jacket, 
whereupon the rise of pressure caused by the vaporisation 
of the liquid causes the bursting of the case, and so the 
desired rending effect. A special reservoir for the liquid 
gas is also described.—W. G. M. 

Explosives for Blasting Purposes. II. Dreany, Sudbury, 
Canada. Eng. Pat. 26,802, Dec. 4, 1902. 

Seventy to eighty parts of nitroglycerin are mixed with 
10—15 parts of “ petrolatum, a by-product of petroleum,” 
at a temperature of 100°—110° J<\, and 10—15 parts of 
nitrobenzene are added at about the same temperature. 
Sodium nitrate (100—120 parts) and wood pulp (about 
25 parts) are added, if necessary, before the mixture cools. 

—T. E. B. 

Explosives ; Impts. in -. J. Wetter, London. From 

Westfalisch-Auhaltische Sprengstoff-Akt.-Gcs., Berlin. 
Eng. Pat. 25,540, Nov. 20, 1902. 

See Fr. l’at. 329,031 of 1903; this Journal, 1903, 1015. 

—T. F B. 

Safety Match or like lynition Composition. A. Mark!, 
Prague. Eng. Pat. 22,895, Oct. 21, 1902. 

The compositiou, which is noil-poisonous, consists of:— 
sulphur, 1 part; amorphous phosphorus, 2 parts; powdered 
glass, 4 parts; ferric oxide, 0 parts; minium, 10 parts; 
potassium chlorate, 10 parts; glue solution (1 in 15), 20 
parts. In order to overcome the hygroscopic properties of 
the amorphous phosphorus, the latter is ground with the 
sulphur and the necessary quantity of water to a thick pulp, 
which is dried and ground, and then mixed with the other 
constituents.—G. W. MeD. 

Matches; Igniting Compositions for -. J. Y. Johnson, 

London. From Chcmisohe Fabrik Griesheira-Elektron, 
Frankfort-on-M., Germany. Eng. Pat. 26,891, Dec. 5, 

1902. 

In addition to the composition described in U.8. Pat. 
727,758, May 12, 1903 (see this Journal, 1903, 710), a 
mixture of zinc hypothiopbosphite, potassium chlorate, iron 
oxide, ground glass, zinc oxide, and glue is described. 

—W. G. M. 

XXIII-ANALYTICAL CHEMISTRY, 

INORGANIC—QUANTITA TIVE. 

Indicator; Preparation of a New, Very Sensitive -, 

from m-Toluidine. J. Trdger and W. Ilille. J. prakt. 
Chem., 1903, 68, 297—309. 

By passing sulphur dioxide into the cooled liquid obtained 
on diazotising m-toluidine in sulphuric acid solution, a 
voluminous red precipitate was obtained. Tho precipitate, 
which was found to be a sulphonic acid, was purified by 
converting it into its potassium salt by means of potassium 
acetate, crystallising this salt from water, in which it is 
only slightly soluble, and treating the crystals with dilate 
hydrochloric acid. The tree sulphonic acid was thus 
obtained in crystalline form. The results of analyses and 
the great resemblance of the product to helianthin, indicate 
that it has the following constitution :— 

S0 3 H.C 7 H e .N:N.C 7 H 6 (NH,) 2 . 

The potassium or sodium salt forms on indicator which is 
indifferent to weak acids, as carbonic acid, acetic acid. 
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hydrogen sulphide, Ac., but is extremely sensitive to alkalis 
(yellow colour) and mineral acids (red colour). The 
sensitiveness of the indicator to alkalis is stated to be so 
great that the presence of alkali carbonate in tap water 
can be easily recognised.—A. S. 

Carbonic Acid in the presence of Sulphites, Sulphides, 

and Organic Substances ; Determination of -. 

U. Stanek ancl J. Milbauer. Zeits. Ver. deutseh. Zucker- 
ind., 1903, 53, [572], 958-961. 

The determination of carbonates in presence of sulphites 
in sugar factory precipitates and deposits is interfered with 
by the sulphur dioxide evolved during the analysis, and 
the use of oxidising agents is inadmissible, since organic 
substances, such as oxalic acid, give off carbon dioxide under 
this treatment. 

The authors* method is to drop dilute hydrochloric acid 
(1 in 5) on the mixture of carbonate and sulphite, and pu-'s 
the evolved gases over moist granulated iodine to retain the 
aulphur dioxide. The carbon dioxide is freed from any 
iodine it has carried over by passing it over aluminium 
turnings, and dried over calcium chloride and anhydrous 
copper sulphate, and then absorbed by solution of caustic 
potash. 



The apparatus used is a modified form of Messinger’s : 
a is the decomposition flask ; the side capillary c allows of 
air being drawn through at the end of the reaction ; b con¬ 
tains the dilute hydrochloric acid, and i contains the iodine, 
granulated by being melted in a test-tube and poured into 
cold water. After each test the iodine is washed with water, 
and run off at e ; d contains the aluminium shavings, A 
calcium chloride, g pumice saturated with anhydrous copper 
sulphate, and h the caustic potash solution. 

Sulphuretted hydrogen is equally well retained by the 
iodine.—L. J. de W. 

Persulphates ; Determination of -. 0. Marie and 

L. J. Bunel. Bull. Soc. Chim., 1903, 29, [18], 930— 
933. 

0*3—0*4 orm. of the alkali persulphate is dissolved in 
100 c.c. of water and neutralised in presence of methyl 
orange; 2 c.c. of methyl alcohol are added, and the solu¬ 
tion is heated for five minutes at 70°—80° C.,and is finally 
boiled for ten minutes and titrated with decinormal sodium 
hydroxide solution, methyl orange being used as indicator. 
1 c.c. of N/10 sodium hydroxide solution corresponds to 
0*0119 grm. of sodium persulphate. 

Ammonium persulphate, which gives high results when 
methyl alcohol is absent, can be accurately determined by 
this method.— T. F. B. 


Uranium and Uranyl Phosphate ; Determination of —, 
by means of the Zinc Itedncer. O. IS. I'ulman. Amer. 
J. Science, Silliumn, 16, [4], 229—239. Cheni. Centr., 
1903, 2, [15J, 851. 

Accokdino to Kern (this Journal, 1901, 1144), uranium 
in uranyl salts cau he accurately determined by means of 
the zinc reducer of .Jones, with subsequent titration by 
potassium permanganate, solution in an atmosphere of 
carbon dioxide. The author finds, however, that the 
method gives too high results, the reduction proceeding 
somewhat beyond the formation of urannus salts. Correct 
results are obtained if the reduced solution bo allowed 
to drop through the air into an open porcelain dish, the 
excessively reduced material being, in this way, re-oxidised 
to the uranous state without any notable formation of 
uranic compounds. The author finds that the best results 
are obtained with a solution in which the proportion of 
sulphuric acid to water is 1:0; the solution flows through 
the zinc reducer in about one hour, and 250 c.c. of hot 
water are afterwards passed through. 

In the determination of phosphoric acid as ammonium 
uranyl phosphate, in order to prevent the precipitate pass¬ 
ing through the filter, it is best to use, for the filtration, a 
Gooch crucible tilled with very fine asbestos. The precipi¬ 
tate is washed with dilute ammonium acetate solution and 
Borne free acetic acid, dissolved iu sulphuric add, and the 
uranium determined as described above.—A. S. 

Galena and C ’op per Pyrites ; New Method of Decomposing 

- [for Analysis]. C. Boucher. Bull. Soc. Chim., 

1903, 29, [18], 933—936. 

The author finds that a mixture of sodium persulphate 
(3 parts) and ammonium nitrate (l putt) readily oxidises 
galena and copper pyrites to tin* respective sulphates. 
Blende, mispickel, and (especially) iron pyrites, and other 
sulphide minerals, which are more or less easily decom¬ 
posed by acids, do not yield readily to treatment with 
persulphates. 

Method. — l to 2 grms. of the finely-powdered mineral 
lire heated in a covered vessel, with four to five times its 
weight of the persulphate mixture, for 5—6 minutes. Galenas 
should be “ moderately heated ” on a sand bath ; and copper 
pyrites must he heated very gently at first, hut more strongly 
after the vigorous reaction has ceased. After cooling, the 
product is extracted with water and filtered, and the analysis 
completed in the usual manner, it should be noted that 
manganese is precipitated from acid solutions, as manganese 
dioxide, on boiling with persulphates.—3'. F. B. 

Manganese in Steel; Determination of -. J. Malette. 

La Kev. tcchn., 1903, 24, 327. Cheni.-Zeit, 1903, 27, 
[85], Rep. 267. 

One grm. of the steel is dissolved in *20 e.c. of nitric acid 
(sp. gr. 1 *2), and the solution diluted to 100 e.c.; 20 c.c. of 
this are heated to 90° C. with 15 c.c. of nitric acid of 36° B.; 
I grin, of ignited red lead is added and the heating continued 
for three or four minutes. A little more red lead is then 
added, the whole rapidly cooled, diluted to 30 c.c., and 
filtered through asbestos, the colour of the filtrate being 
compared with that of a solution containing 1 *582 grms. of 
potassium permanganate per litre.—A. G. L. 

Nitric, Acid in Water ; Simple Method for the Quantitative 

Determination of -. G. Frerichs. Archiv der Pbarm. 

1903, 241, [l], 47—53. 

The method depends upon the fact that the nitrates occurring 
in water are readily converted info chlorides by treatment 
with hydrochloric acid, after which, the excess of acid being 
driven off by evaporation on the water-bath, the residual 
combined chlorine is determined iu the usual manner by 
titration with silver nitrate. The amount of chlorine 
originally present having been previously determined, and 
that amount deducted from the figure obtained in the second 
determination, the amount of chlorides equivalent to the 
displaced nitric acid is found. 

The water to be examined is first tested qualitatively for 
nitrates with diphenylamiue sulphate. If it contain sufficient 
to give a marked blue reaction, 100 c.c. are taken for the 
determination. If only a slight reaction be obtained, a 
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correspondingly larger volume of the water is taken. The 
measured quantity of the water is evaporated to dryness on 
the water-bath, the dry residue treated with distilled water, 
and the insoluble matter removed by filtration. The filtrate 
is treated with 50 c.e. of hydrochloric acid, and evaporated 
to complete dryness in a porcelain capsule on the water- 
bath until no acid vapour is given off, complete desiccation 
being obtained by heating the capsule for a short time at 
100 C. The residue is then dissolved in 30—50 c.c. of 
water, the complete conversion of all the nitrates into 
chlorides being assured by testing a drop of the solution 
with diphenylnmine sulphate reagent. The amount of 
chlorine in the solution is then determined iu the usual 
manner. 

titrate Nitrogen ; Determination of -, in presence of 

Organic Nitrogen. T. Pfeiffer. Zeits. anal, ( hem,, 
1003,42, [9 & 10], 612—017. 

In reply to a statement made by T.iechti and Hitter (this 
Journal, 1903, 824), the author brings forward evidence in 
support of a previous conclusion that the presence of 
ammonium salts, urea, or other organic nitrogenous bodies 
has a distinct influence it: lowering the values obtained in 
the determination of nitric acid by Seliloesirig’s method. 
From numbers quoted, it appears that the minus error so 
caused varies with the quantity of foreign nitrogenous 
matter present, and may be very large indeed when the 
quantity of the latter is several times that of the nitrate 
nitrogen. These results were obtained by means of an 
apparatus in which the gas was collected over mercury, 
thus avoiding any possibility of the action of dissolved 
oxygen upon the nitric oxide, which may take place if 
water is employed for collecting the gas.—.1, F. B. 

Exonsn Patent. 

RSnlgen Rags; Means for Determining the Action oj -. 

G. Holzkueeht, Vienna. Eng. l’at. 17,666, Aug, I I, 1903. 

It is found that certain alkali metal salts are coloured by 
the action of Rontgen rays. A fused mixture of an alkali 
sulphate and an alkali carbonate assumes colours, the 
intensity of which depends on the intensity of the rays and 
the time of exposure, aud which resists the action of day¬ 
light for a considerable time. A mixture of one part of 
potassium sulphate and (P007 part of sodium carbonate, 
fused at l,()0iV G., is found to have almost the same 
sensitiveness as the skin, assuming a blue-green colour under 
the influence of the Rontgen rays, and therefore forms, when 
mixed with a colourless binding material, such as Dammar 
resin, a suitable indicator in the treatment of skin diseases, 
Sc.; this method applies equally to the liecquerel rays. 

—T. F. B. 

ORGANIC- QUALITA TIVE. 

Sesame Oil; Colour Reactions of ——. H. lvreis. Cliem.- 
Zcit., 1903, 27, 1030. 

A New Constituent of Sesame Oil. —In a previous com¬ 
munication (this Journal, 1903, 575) the author stated 
that certain sesame oils contained a phenoloid substance, 
and attributed the green coloration obtained in Bishop’s 
reaction to the presence of this body. The author suggests 
the name sesamol for this new constituent, and concludes 
from biB experiments that it is the active agent in Bishop’s 
reaction (this Journal, 1899, 1158). 

Further experiments showed that sesamol was present in 
all sesame oils, for even those not yielding an azo dyestuff 
on treating with diazo-miphthionic acid aud alkali did 
so after being boiled for a short time with 10 per cent, 
sulphuric acid or shaken w ith cold hydrochloric acid (sp. gr. 

1 • 19), showing that in these cases the sesamol was present 
iri the form of a glucoside or other compound. It was 
proved that sesamol wag a constituent of the natural oil, and 
not introduced during the extraction. 

New Colour Reaction of Sesame Oil. —5 c.c. of sesamd 
oil, Bhaken withal c.e. of 75 per cent, sulphuric acid aud 
0-3 c.e. of hydrogen peroxide solution (2—3 per cent.) 
yield an intenge olive-green coloration. This reaction is 


I capable of detecting 5 per cent, of sesamd oil in olive, 
cotton-seed, arachis, almond, peach, linseed, or castor oils, 
j —C. A. M. 

Quinine Btsulphate ; Examination of -, by the Methods 

of Ktirner and Hesse. I’. Biginelli. Boll. chim. farm., 
1903,42, 209. Chem.-Zeit., 1903, 27, Rep. 254. 

j In the examination of quinine salts other than the sulphate, 

! by the methods of Earner and Hesse, these must first be 
converted into basic quinine sulphate by treatment with 
I sodium sulphate solution. Since, however, the alkali sait 
: formed by the reaction influences the solubility of the 
quinine sulphate, the results obtained are inaccurate. In 
the examination of quinine bisulphate, it is stated that all 
j sources of error are avoided if the latter be converted into 
quinine sulphate by treatment with lead carbonate, accord¬ 
ing to the equation— 

2(C.,,H, ) N,0 2 ).H.,S0 j + PbCO, - 
(C^lI-.JiAjj. HjSt^ + l’bS0 4 + Hjb + CO,. 

A quantity of the salt corresponding to 2'1G2 grins, of 
anhydrous quinine bisulphate is well mixed in a mortar 
with 1*5 grins, of pure lead carbonate and 20 e.c. of dis¬ 
tilled water, and, when the reaction is complete, 5 c.c. of the 
filtered solution are tested by KBrncr’s ammonia method. 
When Hesse’s method is used, half of the above quantity of 
quinine bisulphate is taken.—A. S. 

ORGANIC— QUANT IT A TIVE. 

Pyridine in Aqueous Solution; Determination of -. 

.M. Francois. J. Phurm. Chim., 1903,18, [15], 337— 
338. 

The method depends on the formation of the double gold 
salt C 5 H s n .HCl.AuCl,, and the conversion of the latter 
into metallic gold. 

In practice, a quantity' of the aqueous solution of the base, 
or of its hydrochloride, equivalent to about 0'1 grin, of 
pyridine, is treated with 20 to 30 drops of hydrochloric 
acid, and then with an excess of gold chloride solution, as 
shown by the yellow colour of the supernatant liquid alter 
the precipitation of the, double gold salt. The mixture is 
heated on the water-bath until acid vapours are given off, 
and is then dried in an exsiccator. The dry residue is then 
rapidly washed with pure ether, free from aldehyde, on to a 
plain filter, the washing being continued until the ether 
passes colourless. Any double chloride adherent to the 
beaker is washed off with a little boiling distilled water, 
these aqueous washings being transferred to a tared Saxe 
capsule, and evaporated to dryness on the water-bath. The 
filter and its contents are then transferred to the capsule 
and the whole calcined, w ith the usual precautions. From 
the weight of gold thus found, tire amount of pyridine is 
calculated, 199-6 parts of gold being equivalent to 79 of 
pyridine.—J. O. B. 

Benzidine and Tolidine; Iodometric Determination of 

-. A. Roesler aud B. Glasmaun. Chem.-Zeit., 1903, 

29, [80], 98G. 

The method depends on the reaction of the bases with one 
molecule of iodine, according to the equations— 

Cr-H.jV, + I 3 = C 12 H U IN 2 + HI. 

(Benzidine) 

('ulI, 6 N.. + I 2 = C u 1I 15 IN 2 + HI. 

(Tolidine) 

About 5 grms. of the base are dissolved in 5 c.c. of 
hydrochloric acid, sp. gr. 1-19, and water, by the aid of 
heat, and when cold, diluted to 500 c.c. with water. 
Twenty-five c.c. of this solution are neutralised with 
sodium bicarbonate solution until precipitation commences. 
This precipitate is redissolved in a trace of very dilute 
hydrochloric acid, care being taken that the final solution 
is perfectly neutral, since the presence of free acid will 
vitiate the results. The neutral solution thus obtained is 
diluted to 500 c.c., and titrated in the usual manner with 
N/20 iodine solution, run in drop by drop. The iodo- 
derivatives of the bases form voluminous dark blue pre- 
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cipitates, so the end reaction is best observed either vrith 
starch paper or by spotting out with starch solution on a 
white tile. — J. 0. B. 


Methoxyl and Glycerin Determinations. M. .T. Stritar. 
Zeits. anal. Chem., 1903, 42, ["9 & 1"]. .'>79—>90. (See 

Zeisel and Fanto, next col.) 
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Thk author has devised certain improvements and simplifi¬ 
cations in the apparatus employed for making determine 
lions by Zeistd's alkyi-iodidc method. The distillation 
flask A, carries a side tube, narrowed to 1 mm. diameter, 
for the introduction of the current of carbon dioxide; the 
warm reflux condenser is discarded, and is replaced by a 
simple vertical tube. The washing apparatus consists of 
a mantle B, surrounding the top of the reflux tube and 
having a tubular stopper reaching close to the bottom of the 
mantle. The size of the mantle is chosen so that it contains 
at least 5 e.c. of washing fluid. The mantle is provided 
with a side tube, bent, and 
then enlarged at (J in the 
form of a stopper, through 
which the vapours are led 
' into the absorption flask I) 

and the guard flask K, con¬ 
taining respectively 15 c.e. 
and 5 c.e. of an alcoholic 
tlT I > 1 solution of silver nitrate. 

J , The glass stoppers should 

' all he made tight by means 

1 of water or syrupy phos¬ 

phoric acid. The boiling is 
effected, by means of a bath 
oF phosphoric acid, at such 
a rate that the zone of con¬ 
densation is situated about 
half way up the reflux tithe. 
The author also describes a 
device for filtering the pre¬ 
cipitated silver iodide. The 
liquid and precipitate arc 
contained in a beaker, and 
a bent tube, connected with a tubular filter, plugged with 
asbestos, is dipped therein; the lower end of the filter 
tube is connected with a pump, and the liquid, precipitate, 
and washings are each in turn drawn over through the bent 


tuuu. 

The hydriodic. acid employed must bo free Iroin sulphur 
and phosphorus compounds; it is purified by fractional 
distillation, the fractious boiling above 12.V* C. being 
employed, provided they give perfectly blank tests when 
treated in the methoxyl apparatus. 

The red phosphorus employed for washing the iodide 
vapours must be carefully purified. In certain forms of 
apparatus, red phosphorus is open to the objection that, 
not being in solution, it gets splashed upon the walls of the 
vessel, the author finds that a concentrated solution of 
sodium antimony tartrate satisfies all the requirements of 
an efficient washing liquid.—J. F. .15. 


India-Rubber and India-Rubber Articles; Analysis of 

-. C. O. Weber. Her., 1903, 36, [IS], 3103. 

Analysis of Raw Rubber.— The reaction between india- 
rubber and nitrogen peroxide is utilised by the author for 
the estimation of real india-rubber in the raw material and 
in manufactured articles. Instead, however, of using nitrous 
acid, as suggested by Harries, he uses gaseous nitrogen 
tetroxide, obtained by heating lead nitrate. I ho gas is 
passed, through a drying cylinder containing glacial phos¬ 
phoric acid, into a benzene solution of the weighed raw 
rubber. It is not necessary to have a thoroughly homo¬ 
geneous solution of the sample, and the current of nitrogen 
tetroxide is stopped as soon as the solution acquires a deep 
red colour. 

The solution is allowed to stand for about an hour, and the 
product then consists of a friable mass of an intense yellow 
colour, the constitution of which is expressed by the 
empirical formula G 10 H 16 N 2 O 4 . * It is filtered off, and dried 
at 50° C. After drying, the precipitate is treated with 


acetone, in which it instantly dissolves, but it is advisable 
to warm for a few minutes on the watcr*bath to ensure 
complete solution. On standing a short time, a grey mud 
separates from the deep-yellow solution, and consists of 
mineral constituents ami albuminous bodies, which are 
collected on a filter, washed with acetone, dried, and 
weighed. The filtrate and washings are poured into eight 
times their volume of water, when the nitro derivative of 
pure rubber is precipitated as a tine, flaky, bright yellow 
precipitate. 1 1 is filtered off, washed with lukewarm water, 
dried at a temperature not exceeding DO* 1’., and weighed. 
The product contains AD'GA per cent, of pure rubber, but for 
technical purposes the figure GO may be taken. 

The albuminous bodies contained in the insoluble matter 
may be estimated by KjolduhPs method, and the mineral 
matter by incineration ol‘the contents of the filter. 

The author consider!) it advisable to determine the resins 
(by extraction with acetone) ill the same sample as the 
india-rubber (drying the sample in a current of coal-gas 
after the extraction), as many, if not all, rubber resins form 
compounds soluble iu acetone whoa treated with nitrogen 
peroxide. 

Analysis of Vulcanised Rubber. —The analysis is carried 
out according to the usual Henriques-Weber method, so 
i far as determinations of oils, resins, waxes, free sulphur, 
j and substitutes are concerned. After the treatment with 
| alcoholic soda, the sample is dried in a current of coal-gas, 
and weighed. It is then introduced into dry hensene and 
j treated with nitrogen peroxide as already described. 

The mineral constituents mostly settle well from the 
acetone solution, but the sulphides of antimony, mercury, 
and zinc remuiu suspended in the acetone, and to a great 
extent pass through the filter. This can be. avoided by 
adding to the turbid acetone solution a small quantity of a 
solution of ammonium thiocyanate in acetone. 

The acetone solution is precipitated iu the case of 
vulcanised rubber by pouring it into a 10 per cent, aqueous 
solution of ammonium chloride, since if poured into water, 
the nitro addition product is thrown down as a thick yellow 
oil. The empirical formula of the product in the case of 
I hot vulcanised goods may be taken as C JO H Ui X.,0 4 .S^, and. 
j in the case of cold vulcauised articles as— 

c„,h„n,o 4 .sU;£. 

The percentage of sulphur (and chlorine) give the “ vulcani¬ 
sation coellicient-,” unit must bo determined also to obtain 
he amount of rubber iu the nitro product.—J. lv. B. 

Starch in Pressed Yeast; Simple Method for the Determi¬ 
nation of -. N. Wender. Verb. d. Vers, deutsch. 

Ntf. u. Aerztc, 19119, 96—98. < hem. Oeutr., 1903, 2, 
[15], 859. 

Thf. author has constructed an “ lunylometcr ” which 
consists of a small hand centrifugal machine with two 
metal receptacles, into which fit the nmylometer tubes, 
ciz., tubes which at one end are drawn out and provided 
with a scale. The tithes uro so calibrated that the per¬ 
centage of starch (in the form of potato starch containing 
90 per cent, ol water) call be read off directly. 1 or 2 grins, 
of the yeast are. introduced into a mixing vessel (with 
marks at a, 10, and 11 c.c.) containing 10 c.e. of water and 
1 e.c. of iodine solution ; the whole is mixed together 
uniformly by means of a glass rod, shaken, introduced into 
the amylometcr tithes, and the mixing vessel rinsed with 
5 c.c. of water. The tubes are closed, placed in the metal 
receptacles of the amylometcr, the apparatus screwed on to 
the bench, and worked for three minutes. The tubes ftre 
hen removed and the volume of the dark blue layer of 
starch iodide read otf.—A. S. 

Glycerin in Witte t Determination of -, by Means of 

the " Iodide Method." >S. Zeisel and li. Fanto. Zeits. 
anal. Chem., 1903,42* [9 & 10], 549—578. 

This method is based upon the conversion of the glycerin 
into isopropyl iodide and the determination of the combined 
iodine as silver iodide by the authors’method (this Journal', 
1902,992). 
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Preliminary Treatment of Wines. —Sulphur compounds, 
volatile alcohols, esters, and acetal must be removed. For 
this purpose, in the case of wines poor in sugar, 100 c.c. 
of wine are mixed with tannin and a slight excess of 
barium acetate; 70 c.c. of the mixture arc then distilled off, 
cork connections only being employed. 

The cooled residue, together with the precipitate, is made 
up to a volume of 50 c.c., filtered, and 5 c.e. are measured 
off for the determination. In the case of sweet wines, the 
30 c.c. of residue are diluted to 100 c.c. instead of 50, and 
5 c.e. are taken for analysis. The presence of sugar, 
although it does not introduce auy appreciable error, con¬ 
siderably prolongs the reaction, and wines rich in sugar 
must bo boiled for four hours before all the glycerin is 
converted into isopropyl iodide. 

The only constituent of normal wines, treated in the 
above manner, which really introduces an error, is isobuty¬ 
lene glvcol, which yields a volatile iodide, but the quantity 
of this body compared with that of the glycerin is small. 
Mannitol also yields n volatile iodide, and if this body be 
present, as in tile case of certain abnormal wines, it prevents 
the accurate determiuation of the glycerin.—,T. F. B. 

Analysis [Mechanical Wood Palp] ; A lYew Quantita■ , 

tive Method of -N. Teclu. Zcits. anal, (.'hem., 

1903, 42, O & 10], 003—806. 

The image of an object under the microscope loses its 
sharpness when the distance between the object and the 
objective is increased. At a certain distance the details of j 
the image entirely disappear, this distance being strictly 
proportional to the quality of the object. 

This observation is capable of being applied as a basis of 
comparative unalysis in certain cases, the focussing screw 
of the microscope being furnished with a pointer aud 
graduated dial. The two points of an observation are, first, 
the position at which the image is absolutely sharp, aud, 
secondly, the position to which the objective lias to be raised 
to cause total disappearance of the details. This latter point 
is determined by keeping the object in continuous motion 
by a clockwork arrangement and using a wired eye-piece j 
the reading is taken when the motion of the object ceases 
to be discernible. So far, this method has only been applied 
to the determination of mechanical wood-pulp ill paper. 
Several samples of paper with known percentages of wood- 
pulp having been obtained, pieces of these are soaked in a 
mixture of alcohol (50 c.e.) and concentrated hydrochloric 
acid (25 c.c.). They are then mounted and examined 
under the microscope with simultaneous reflected and trans¬ 
mitted illumination (power 140). Far each sample a value 
is determined for the motion of the objective between the 
two points specified above. These values depend on the 
characters of the individual papers. Each sample is then 
moistened with the acid-alcohol reagent, to which 1 grm. of 
phlorogluciuol has been added, and the two positions of the 
objective are again observed iu the same way as before. 
The difference between the second observation and the first 
is proportional of to the red coloration produced by the action 
of the reagent on the wood fibres. The percentage of the 
latter being known, an average empirical constant C can be 

calculated for the expression x = j for the analysis of 

unknown samples, where x = the percentage of wood and 
11 = the difference between the second and first observa¬ 
tion. From examples quoted, the method appears to be 
accurate to within 1 per cent.—,7. F. B. 

HIV.—SCIENTIFIC & TECHNICAL NOTES. 

Radium ; Decrease in Weight of -. E. Dorn. 

I’hysiksl, Zeits., 1903, 4, 530. Chem.-Zeit., 1903, 27, 

[85], Hep. 262. 

Contrary to an assertion of Ileyweiller (Physikal. Zeits. 
1902, 4, 81) that 5 grms. of radium bromide lost 0-02 mgrm. 
in weight per day, the author found a decrease in weight on 
30 mgrms. of radium bromide of less than 0-001 mgrm. in 
three months. The radium bromide was contained in a 
sealed tube, which was balanced by a similar tube containing 
sand. Two v^ffiels containing radium were placed beneath 
the balance to eliminate any errors due to electrostatic 
charges.—A. G. L. 


I Melting Point Determinations at High Temperatures. 
W. Hempel. Zcits. f. Eleetrochem., 1903, 9, [43], 
850—851. 

I 

| An elcctrio furnace of special construction was used, the 
heating arrangement consisting of a number of thin carbon 
rods, arranged in zigzag fashion, through which a current 
was sent. The furnace was embedded ir. a mixture of 
infusorial earth and coal, to exclude the air. 

The following melting points, which are all probably a little 
below the true value, were determined: — Bone-ash at 
1,450°, platinum at 1,670°, magnesite at 1,825°, alumina at 

I, 880°, lime at 1,900°, and magnesia at 2,250° 0. 

The following substances soften at the temperature 
stated:—Berlin porcelain at 1,550°, (quartz at 1,670 , aud 
specially prepared Meissen porcelain at 1,850° C.— L. F. G. 

Hismuth Compounds ; Series of -. G. Urbain and 

II. Lucombc. Coinptes rend., 1903,137, [15], 568—569. 
Bv dissolving in hot nitric acid of sp. gr. 1-3 the theoretical 
quantities of bismuth nitrate and of the nitrate of one of 
the metals magnesium, zinc, nickel, cobalt, or manganese, 
crystals are obtained, on cooling, of a double salt of the 
formula 3M(N0 a ).,.2Bi(NO :l ) :1 .2III 2 O. These salts are all 
very de'iquescent, though they lose water in absolutely dry 
air, and are decomposed by water like other bismuth salts. 
Their principal interest lies in the fact that they arc iso- 
morphous with the double nitrates of the magnesium metals 
and the rare earth metals (their crystallisation can be started 
by seeding with magnesium didymiiim nitrate), thus 
indicating a relationship between these rare-earth metals 
aud bismuth.—.7. T. 7>. 

Chemical Reaction between Salts; Influence of Small 

Quantities of Water in bringing about -. K. P. 

Perman. 7irit. Assoc., Southport, 1903. ( hem. News, 

1903,88,197- 

Two grms. of potassium iodide and an equivalent weight 
of lead chloride were dried for 48 hours over strong sul¬ 
phuric acid, and then mixed and kept in a scaled flask of 
100 c.c. capacity. Alter one week, a faint yellow colour 
appeared, which gradually deepened, until, after some 
mouths, it became a bright yellow. In the presence of 
about 0-5 mgrm. of water, reaction occurred immediately 
Similar results were obtained with mixtures of lead formate 
and nitrate with potassium iodide; lead sulphate reacts 
much more slowly, even when exposed to the air, and lead 
carbonate and oxide very slowly indeed. Mercuric chloride 
aud potassium iodide under similar conditions gave an 
immediate reaction, but after drying the salts over specially 
prepared phosphoric anhydride, the mixture was kept for 
some months without change. No reaction occurred with 
mercuric cyanide and potassium iodide, whilst mercuric 
chloride and potassium chromate reacted very slowly, 
even when exposed to the air.—A. S. 

Glass and on Paraffin; Action of Alkalis on - 

F. Jones. Mem. Manchester Lit. and Phil. Soc., 1902, 
47, 1-17. 

Thk author enclosed solutions of calcium, barium, and 
strontium hydroxides (1) iu plain glass bottles; (2) in 
bottles containing 0‘ 1 grm. of silica; and (8) in bottles 
containing 1 grin, of powdered glass. In the plain glass 
bottles, the calcium hydroxide solution had lost 13 per cent, 
cf its alkalinity after six months, but tho solutions of 
j barium and strontium hydroxides remained unaltered. In 
the bottles containing silica and powdered glass, the calcium 
' hydroxide was almost completely neutralised in the course 
of a few months, aud the alkalinity of the other solutions 
was also considerably reduced. A coating of paraffin-wax 
on the inside of the bottles did not prevent the action of 
the alkali on the glass; in fact, the action was ultimately 
greater than on plain glass. On leaving alkaline solutions 
in contact with paraffiu-wax shavings for five months, the 
alkalinity of the calcium hydroxide solution was reduced 
by 22 per cent., that of strontium hydroxide solution by 
30 per cent., and that of barium hydroxide solution by 99 
per cent.; the solutions contained no organic matter, hut 
the alkali was found to be associated with the paraffin-wax. 

—A.S. 
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Philothion and the Production of Sulphuretted Hydrogen 
by Extracts of Organs and Albuminoid Matters 
generally. E. Pozzi-Escot. Boll, de l’Assoc. Cbim. 
Suer. Dist., 1903, 21, [8], 278—280. 

AbKIOV'S anil lligaut have attacked the author’s conclu¬ 
sions as to the existence of the sulphui-reduciug enzyme 
philothion (sec this .Journal, 1903, 812), and contend that 
this property is common to albuminoids generally, even 
when they have boen heated for some time at 130 C. The 
author now shows that an active extract of yeast in presence 
of ohloroform will evolve large quantities of sulphuretted 
hydrogen in a few hours at the ordinary temperature if 
sulphur bo added. In the absence of sulphur, no sul¬ 
phuretted hydrogen can he detected in 12 hours, provided 
the must be free from sulphates. If the extract be boiled 
for three minutes, and sulphur be added after cooling, no 
sulphuretted hydrogen is produced. Boiling in presence of 
tartaric acid hips no influence on the evolution of this gas. The 
addition of formaldehyde to an active extract prevents the 
production of sulphuretted hydrogen from sulphur. If an 
active extract be boiled in presence of sulphur, an imme¬ 
diate evolution of sulphuretted hydrogen takes place; bat 
if, after cooling, all the sulphuretted hydrogen lie expelled 
by a current of carbon dioxide, no further production of 
sulphuretted hydrogen occurs. 

An active extract of yeast produces a considerable 
quantity of sulphuretted hydrogen if sodium bisulphite he 
added, and the quantity of sulphurous acid is diminished. 
Similarly, growing yeast will produce sulphuretted hydrogen 
when sulphites, bisulphites, or sulphates are added to the 
wort.. This is observed in the fermentation of worts of 
molasses containing sulphites, and sulphur is precipitated 
in the process. All these facts confirm the enzymic nature 
of the reduction of sulphur, although it is quite possible 
that certain albuminoids containing sulphur may lose part 
of the latter, when boiled, by a purely chemical process. 

—J. 1'. II. 

Glutamic Acid; Optical Rotation of -. K. Andrlik. 

Zeits. Vereius deutseh. Zuckerind., 1903, 53, PV?2], 
948—958. 

The optical rotation of glutamic acid from molasses waste 
lyes at 20° C. for a„ = 12’04. 

This rotation is influenced by inorganic and organic acids 
as well as by alkalis. Strong acids with increasing concen¬ 
tration produce an increase of dextro-rotation tending 
towards a maximum optical activity ; weak acids, such as 
boric and acetic acids, scarcely aflect the rotation. Rases 
produce first a* change from dextro- to hevo-rotation, the 
maximum occurring with the production of the. acid salt. 
Further quantities of base convert the lajvo-rotation again 
into dextro-rotation. There is an exception in the ease of 
lead hydroxide, the lmvo-rotation first produced being 
maintained. 

Small quantities of basic lead acetate cause a diminution 
of the optical activity of glutamic acid ; larger quantities 
change this into a hevo-rotation, which is greatly increased 
by further additions of the reagent. 

Betaine in a 1'5 per cent, solution was without influence 
on the optical activity.—L. J. de W. 

Ketones ; New Method of Preparing -. [Reaction of 

Mixed Organo- Magnesium Compounds on Amides.] 
C. Beis. Comptes rend., 1903,137, [In], 575 -570. 

Amides, in reacting on the mixed orgauo-tnagnesittm com¬ 
pounds of Grignard (this Journal, 19b2, 286), may do so 
through either the .\'H. or the CO group. The latter 
reaction occurs when the amide is heated for some hours 
on the water-bath with great excess of the organo-magnesium 
compound, and the resulting substance is treated with water, 
the ultimate product being a ketone— 

R. CON II, + 2MgR'X + 20IIj = 

R.CO.R' + NH 3 + R'H + HgX s + Mg(OH) s . 

The author discusses the probable mechanism of the stages 
of"tke’Teitctibn, - (nft*«tfcitt>erif fck the compounds which he 
has thus prepared.—J. T. 1). 


Instruction in Mining and Metallurgy in Germany 
and the German Mining and Metallurgical Indus¬ 
tries. Foreign Otiice Miscellaneous Series, No. 697. 
Price 2 V. Messrs. Eyre and Spottiswoodo. 

Contents :—Freiberg Mining High School; Berlin Mining 
High School; Cluustlml Mining Academy ; Aix-la-Chapello 
Technical University ; Mining industry in Germany during 
the latter half of the 19th Century; Metallurgical Industry. 

Industrial Uses of Water. By II. Dm i.a Coox, 
Professor of Applied Chemistry and Expert, to the 
Prefeeture of the Seine, &i.\ Translated from the French 
and Revised by Arthur Morris. Scott, Greenwood, and 
Co., 19, Ludgato Hill, Lniidnu, K.fJ. D. van N- strand 
Co., ‘Jd, Murray Street, Now York. 1903. Price It)s. Git. 

Svo volume, containing dl7 pages of subject-matter, illus¬ 
trated with 13.‘> engravings, and followed by an alphabetical 
index, 'fhe matter is subdivided as follows :— Part 1. 
Water : (i) Its Chomieal Action in Nature and in Indus¬ 
trial Use. (ii) Composition; Origin of Substances con¬ 
tained. (iii) Solubility of certain Salts considered from 
the Industrial side, &c. Part M. Effects of Water in the 
Industries. Difficulties with Water, ami Remedies: (i) Boiler 
Feed-water, (ii) Water in Dyeworks Print Works, and 
Bleach Works, (iii) In the Textile Industries, *Sc,e. (iv) 
Water in Soap Works, (v) In Laundries and Washhouses, 
(vi) In Tanning. For Dyewood Extracts. In Paper 
Making, Photography, Sugar Refining, Brewing and Dis¬ 
tilling, &e. Part III. Preliminary Treatment and 
Apparatus : Industrial Sterilisation by Physical arid 
Chemical Action. Part IV. Residuary Waters and 
their Purification : (i) Soil Filtration, (ii) Purification 
by Chemical Processes. (iii) Recovery of Glycerin. 
Part V Analysis: (i) Qualitative Analysis of Substances 
in Solution in Water. (ii) Hydrotimetrie Analysis, 
(iii) Quantitative Determination of Substances in Solution. 

Fractional Distillation. By Sydney Young, D.Sc., 
E.R.S., Professor of Chemistry in University College, 
Bristol. Macmillan and Co., Ltd., Loudon. The 
Macmillan Company, New York. 190d. Price 7s. (h/. 
8vo volume, containing 2G8 pages of subject-matter, an 
appendix and tables filling three pages, ami followed by 
the alphabetical index. The text contains 72 illustration*. 
The subject-matter is subdivided as follows :— I. Appa¬ 
ratus required. II. The Boiling Point of a Pure Liquid. 
III. Vapour Pressures of Mixed Liquids. IV. Boiling 
Points of Mixed Liquids. V. and VI. Composition of 
Liquid and Vapour Phases. Experimental Determinations. 
Also the same considered Theoretically. VII. Directions 
for a Fractional Distillation. VIII. Theoretical Relations 
hetweeu the Weight and Composition of Distillate. IX. 
Relation between the Boiling Points of Residue and 
Distillate. X. Modification of the Still-Head. XL c- 
phlegumtors. XII. “ Regulated ” or “Constant Tem¬ 
perature” Still - Heads. XIII. Continuous Distillation. 

XIV. Fractional Distillation with an improved Still-Head. 

XV. Distillation on the Manufacturing Scaly. XVI. 
Fractional Distillation as a Method of Quantitative 
Analysis. XVII. Methods by which the Composition of 
Mixtures of Constant Boiling Point may be determin d. 
XVIII. Indirect Methods of Separating (’omponents of a 
Mixture of Constant Boiling Point, XIX. Purposes for 
which Fractional Distillation is required, interpretation 
of Results. Choice of Slill-Ilead, &c., c. 

An Essay towards Ehtarlisiilng a Normal System 
of Paler Testing. By C. F. Cross, E. J. Bkvan, 
Clayton Beadle, and K. W. Sindall. Wood Palp, 
Ltd., 10, Godliman Street, London, K C. 1903. Pried 
2 s. 6 d. nett; 2s. 7 \il. post free. Pamphlet. 

Analytic \l Tables for Complex Inorganic Mix¬ 
tures. Arranged by F. E. Thompson, Teacher of 
Chemistry at Science and Art Institute, Walsall; Muni¬ 
cipal Technical School, Dudley, &e. Chronicle PreM, 
19, Greengate Street, Stafford. 1903. Price Is. 6<L 
A series of tables filling seven pages, large 8vo. 

s 
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Journal dk Chimie Phtsiqde. Electrochimie, Thermo- 
cbimie, ltadioohimie, Meeanique chimie, Stoechiometrie. 
Par Philippe-A. Gute, Professeur de Cbimie h l’Uni- 
versitfi de Genhve. Avec la collaboration de MM. 
Amagat, Arrhenius, Roozeboora, Bertbelot, Ciamician, 
Cohen, Crafts, Curie, Heroult, van’t Iloff, Le Cbatelier, 
Maquenne, Moud, Nasini, Nernst, Ostwald, W. Ramsay, 
&c., &o. Henry Kiindlg, 11, Corruterie, Genf-ve. 
Gauthier-Villars, 65, Quai de» Grands Augustins, Paris. 
1903. Will appear in 8 to 10 parts, so as to form a 
-volume of 600 to 700 pages. Price i'rs. 25. Carriage 
paid, price Frs. 30. 

The issue has just commenced with the July and August 
numbers, Vol. I., Nos. 1 and 2, the appearance of which 
is herewith announced. 


Cralje ^Report. 

GENERA L. 


Bosnia and thr Herzegovina ; Trade of-, 

dubiko 1903. 

Foreign Office Annual Series, No. 3094. 

Tbc appended table shows the trade in varioas articles 
in Bosnia and the Herzegovina during the last two years, 
the figures representing metric tons :— 


Import. Export. 


Article.- 

1901. 

1902. 

1301. 

1002. 

Sugar. 

51.713 

1 

8,270 

712 

571 

Fatty substances. 

1,191 

1,043 | 

43 

179 

Oils. 

981 

913 , 

14 

iy 

Minerals. 

8,665 

7.77! 

49,883 

52,53/ 

Drugs and perfumer}'... ; 

7 

9 

.. 

14 

Dyestuffs. I 

698 

26 

2,016 

2,780 

Gums and resins. : 

1,<WJ7 

300 

10 

64 

Mineral oil, lar, Ac. I 

4,897 

2.939 

7,586 

7,892 

Glass . 

1.142 

1,128 

32 

43 

Salt. 

3.737 

1,050 

4,481 

82,198 

4,482 

Chemicals. 

1,410 

1,806 

36,610 

Paints and varnishes ... 

4518 

465 

17 

43 

Soap and candles. 

1 80M 

849 

12 

19 

I Matches and explosives . 

1.132 

5*53 

23 , 

185 


American Investments in Canada. 

V.S. Cons. Rep., June 1903. 

The United States Consul-General in Montreal devotes 
a recent report to a list of the investments of American 
capital in Canadian enterprises during the early months 
of the present year. He says the industrial outlook in 
Canada is very bright, that new and great enterprises 
are being undertaken and existing ones being enlarged. 
Most of these are being aided by American capital. Nickel 
mines in Northern Ontario have been secured for Mr. 
lldison j 34,000 acres of timber, with mills and equipment, 
in the Gaspe Basin have been purchased for pulp making 
by Americans from Buffalo; 125,000 shares in the Granby 
Copper Co. have been acquired by American capitalists, 
four of whom have become directors; a company of paint 
manufacturers from Cleveland have purchased land in 
Montreal for the erection of large paint works. Asbestos 
aud mica companies and properties have been purchased 
by American companies, while copper mines, weaving mills, 
dyeing works, aluminium, iron and steel works, incandescent 
burners, coal and iron mines, and gold mining, are amongst 
the Canadian enterprises either commenced or purchased 
by American capitalists, or in which they have taken a 
largo number of shares during the brief period to which 
the report refers. The Consul-Gcueral, who gives the 
details of all the above undertakings, with names of the 
persons concerned, places, amounts, &c., concludes his 
statement by saying that there are doubtless many more 
investments of American capital in Canada which have 
escaped his notice. “ In every great enterprise projected, 
American capital is solicited, and investors are readily 
obtained. The rapid development of Canada is largely 
due to enormous investments of American capital anil to 
the energy of Americans.” 

Crete ; Trade oe - , in 1902. 

Foreign Office Annual Series, No. 3097. 

The trade in minerals, chemicals, &c. in Crete, during the 
years 1901—1902, was as follows : — 



Import. 

Export. 

Article. i 

i 

1001 . 

1902. 

15*01. 

1902. 

Vegetable dyestuffs anil 

tanning products. 

Minerals and me jffs .... 
Drugs and chemicals .... 
Sugar, Ac. 

£ 

2.000 

26.730 

15,498 

19,170 

£ 

2,362 

28.004 

14,150 

10,287 

£ 

5,032 

1,174 

41,450 

£ 

9.968 

1,9951 
32,595 


II.—FUEL, GAS, AND LIGHT. 

Gas; Natural -, in Sussex. 

//. //, Woodward. “ Summary of Progress," Geological 
Surrey, 1902. 

It is concluded that the available information indicates 
that a certain amount of gas is pent up in the lower 
Weuldon beds and i n the Purbeck beds. The bore-holes that 
havo been sunk have not, however, penetrated any thick 
masses of porous strata such as might bo supposed capable 
of storing a vast accumulation of gas. What has beeu 
obtained must have been stored in comparatively thin layers 
of sandstone and sand interlaminated with the Wealden 
clays and in the harder bands of the Purbeck. It appears 
probable, therefore, that gas is derived from Purbeck shales, 
and that it may be stored over a considerable area in the 
thin porous beds. Below these beds, however, there is 
evidence of important beds of sand and sandstone (Port¬ 
land beds) 50ft. to 60ft. in thickness, and capable of storing 
a great quantity of gas. At present these strata have not 
been penetrated by auy of the bore-boles sunk in search of 
natural gas, and it would seem necessary to boro from 
300 ft. to 320 ft. deeper than has yet been done at Heath- 
field to reach this horizon. It is possible, however, that gas 
from these lower strata has been indirectly tapped through 
crevices and fault planes. .Mr. Woodward also recalls the 
facts that, in 1875, experiments on several tons of the 
leathery shales which occur in the upper part of the Pur 
beck beds yielded tar and by subsequent processes oil, 
naphtha, and parafiin, and that at the sub-Wealden boring 
a bard, light-coloured bed very rich in petroleum was passed 
through at depths of about 600 ft. in the Kimmeridge chit, 
i which at Heatbfield underlies the Portland beds, bituminous 
shales again occurring at from 960 ft. to 1,000 ft. 

* 

Coal Production of United Kingdom in 1902. 

A Parliamentary Return relating to the coal production 
and consumption of the principal countries of the world, 
shows that the United Kingdom in 1902 produced 
227,095,042 tons, this being the largest amount on record, 
exceeding, by 1,913,742 tons, tbe production of 1899, and 
j by 8,048,097 tons that of 1901 ; this increase is due largely 
to the greater number of persons employed, and, to a smaller 
extent, to the increase of 5 tons in the yield per under¬ 
ground worker. The production of the Uniied States wn~ 
268,688,000 tons, and of Germany, 107,436,000 tons 
Great Britain exported 60,400,000 tone, German.'. 
18,961,000 tons, and the United States, 6,127,000 tons 
The British and German exports were the greatest recorded 
The figures-do not include the production of the British 
Colonies and Dependencies, the total for whieh in 1902 w» 
18,480,000 tons, exclusive of New South Wales and Victoria. 
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for which uo fibres are given. The amount of coal used 
for looomorive purposes in the United Kingdom was 
1 1,338,522 ton*, and of the total production 15,447,474 
tons were brought to the Metropolis. 

Coat Mime* in Parana (Brazil) ; Discovery of —. 

Bd. of Trade J., Oct. 29, 1903. 

The monthly Bulletin of the International Bureau of the 
American Republics, for September, reports that there has 
been discovered in Brazil, at a place called Cedro, in the I 
township of Imbltuba, State of Parana, a great deposit of 
coal. The coal-bearing. area extends over 3,000 hectares 
(7,000 acres), and the samples taken from the upper strata ! 
were classified as “ fat pit coal.” 

These coalfields run through the centre of Parana due 
north and south, and seem to be the continuation of the 
vein that traverses the States of Ilio Grande do Snl and 1 
Santa Catharina. 

The situation of the fields is most convenient, being only 
30 kilometres from the Sao Paulo-Rio Grande Railway, 
that forms a junction at Ponta Grossa with the Parana 
Kailway, which runs to the seaports of Paranagtta and 
Antonina. As a consequence of the preliminary analysis, 
the Governor of the State of Parana has informed the 
Minister of the Interior of the fact that by this discovery 
the fuel problem for the railways of the interior of Brazil 
will be solved. 

An analysis of the samples taken from the upper strata 
yielded favourable results, and the coal was pronounced to 
be of a good quality. 

Magnesium Rons: U.S. Customs Decisions. 

Oct. 16, 190,% ) 

Merchandise invoiced as above, hut composed in fact of 
chi), and used as supports for incandescent mantles, was 
held to be dutiable at 20 per cent, ad valorem, as “ manu¬ 
factured articles unenumerated,’’ under section 6 of the 
present Tariff Act. The assessment of duty at 35 per cent, 
r id valorem, under paragraph 97, was overruled. —It. W. M. 

IX.—BUILDING MATERIALS, Etc. 


Adamite .—Another artificial abrasive that has recently 
been introduced to the market is adamite, which at the 
present time is being manufactured at Vienna. This 
material makes a hard and tough abrasive, bat no compara¬ 
tive tests as to its abrasive efficiency are as yet available. 

Asbestos in the United Stvtbs. 

United States Geological Survey. 

The production of asbestos in the United States in 1902 
showed an increase of about 35 per cent, over the output 
of the previous year, and practically all of the produot was 
consumed in the manufacture of fireproof paints, cements, 
wall-plaster, and packing. Nearly all the asbestos used in 
the manufacture of felt, boards, tubes, ropes, &o., is of the 
fibrous variety, as yet but little produced in the States, and 
is imported from Canada. 

The production of asbestos in the United States during 
1902 was chiefly from the mines of Sail Mountain, White 
County, Ga., with smaller amounts from near Hinsdale, 
Berkshire County, Mass. 

The following table shows the quantity and value of the 
annual production of asbestos in the United States during 
the past 10 years :— 


— 

Short Tons. 

Value. 



Dols. 

1K98 

50 

55,500 

1804 

325 

4.463 

1805 

705 

18,525 

1800 

504 

0.100 

1807 

580 

0,460 

1808 

005 

10,800 

1800 

*581 

M.740 

1000 

1.054 

10,310 

UK) 1 

717 

K1.40K 

1902 

1.005 

10,200 


X.—METALLURG Y. 

ineiiat. I’noiM.-iTioN of Western Australia in 1902. 


Abrasive Materials ; Production of -, in the | 

United States in 1902. 

Iron Age, Sept. 3, 1903. 

Bd. of Trade J., Oet. 22, 1903. 

According to jhe annual report of the United States 
Geological Survey, the output of abrasive materials in the 
United States in 1902 exceeded that of any previous year 
both in quantity and value. The total value of these 
products in 1902 was 1,822,894 dels., as compared with 
1,194,772 dols. in 1901, and 1,208,073 dols. in 1900. While 
the aggregate amount of these abrasives produced each 
year is increasing, there is a notable variation in the pro¬ 
duction of the different kinds of material. 

Corundum and Emery .—There is a constant increase in 
the demand for such abrasives as corundum and emery. 
There was no production of corundum in the United States 
in 1902, except of the emery variety, and the production 
of emery was confined to the name localities ns for 1901. 
The total production during 1902 was 3,497 tons, valued 
at 95,135 dols., as compared with 1,305 tons, valued at 
146,040 dols. in 1901. 

Carborundum. —There was a slight decrease in the 
amount of carborundum produced in 1902 as compared 
with that of 1901, the figures being 3,741,500 lb. and . 
3,838,175 lb. respectively. , 

Crushed Steel .—The production of crushed steel in 1902 j 
amounted to 735,000 lb., as compared with 690,000 lb. in j 
1901.' 

Artificial Corundum.— The manufacture of artificial i 
corundum from bauxite, which was recently started, has i 
been carried on during most of the year 1902. Thus far 
the manufactured produot has been used entirely by the 
manufacturers, and none has been put on the market as 
raw materia). This artificial corundum is reported to give 
satisfaction. 


Bd. of Trade J., Oct. 29, 1903. 

The following table shows the quantity and value of 
minerals produced in Western Australia in the years 1901 
and 1902 •— 


111 ( 0 . 1902 . 


— 



Vain** at 


i Value at 


Q 

uaiitUy. j 

the 

Quantity. 

tin* 



i 

Mines. 


.Mines. 



l 

£ 


£ 

Black tin (raised), -j j^' 

) 

s 

734 j 

40,000 

020 

30,783 

Coni (raised). 

117.830 ' 

08,501 

140,884 . 

80,188 

Cobalt ore (export) „ 




2 

41. 

Copper ore (raise*!) „ 
Gold (export umlf oz. 
mint).1 Hoe 


0,000 

00,000 

2.202 | 

8 .O00 

1 

) 

1,703,417 

7,235,053 

1.871,037 i 

7.047,002 

I ronstone (ra iscd). [ jjjfj 

1 

20.500 

13,240 

t,«00 

2.040 

Limestone (raised) „ 
HumhaKO ore (ex- 


18,210 i 

4,3 W 

5,080 

l 

1,340 

jK>rt). ., 

Precious slones (ex- 



•• 

• ’» 


port).carats 


t 

1.000 



Silver (export) .. oz. line 


00,800 

7.000 

83,203 

0,100 

Silver luad ore > stot. 
(raised). * tons 

} 

’•M , 

152 

30 i 

277 

Total Values. 



7,440, t60 


8.001.017 


t Weight not stilted. 

The above table gives the total quantity and value of 
minerals produced during the years 1901-2, and it will he 
seen that, notwithstanding the large falling-off in total value 
of copper ore raised, the production for the year shows an 
increase of 654,1481. as compared with 1901, and is the 
largest yet recorded for the State. 
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Mineral Production of California in 1902. 
ling, and Mining J., Oct. 17, 1903, 

The yield and value of mineral substances of California 
for I‘.i02 is as follows, as per returns received at the State 
Mining Bureau, San Francisco :— 


Quantities. Value. 


Tons I 


Asphalt. 

Bituminous rock... 

Borax and boric add. 

Cement. Ilbl. 

Qhromo. Tons 

Chrvaoprase. Jib. 

(jays:— 

For pottery. Tons 

Coal. Tons 

Copper. Jib. 

Fuller's earth. Tons 

Class sand.. i 

Gold.{ 

Gnuiito. ft. ! 

Graphite. Tons ; 

Gypsum. n 

Infusorial earth. 

JjcimI . bb. j 

Lithia mica. Tons i 

.liimo. Uhl. | 

Limestone. Tons 

Macadam. .. j 

Manganese. 

Aliifrnesite. „ I 

Marble. Cb. ft. | 

Mica... Tons 

Mineral paint. .. j 

Mineral water. Galls. , 

Natural jens.M. cb. ft. > 

. . M. 

. Jlbl. 

. oz. : 

. Tons 

. Flasks | 


Paving blocks 

Petroleum. 

Platinum. 

Pyrites. 

Quicksilver. 

Rubble. 

Salt. 

Sandstone. 

.Serpentine. 

Silver. 

Soda. 

Slate. 

Soapstone. Tons 

Tourmaline. 

Turquoise. Lb. 

Total Value. 


ions 


Cb. ft. 
Tons 


Squares 


34.RU 

33.400 
17,202 

171,000 

315 

GO 

07,033 

100,851 

88.400 
27.800,102 

987 

4,500 

257.050 

42 

10,200 

422 

310,440 

822 

448,004 

71,422 

500,030 

870 

2,830 

10,305 

50 

580 

1,701,142 

120.008 

3,502 

14,350,910 

30 

17,525 

20,552 

1,555.070 

115.208 

212.123 

512 

7.000 

4,000 

14 


Jlols. 

340.344 

43,411 

2,234,004 

423,000 

4,725 

500 

74,103 

1,300,215 

248,022 

3.230.075 

10.240 

12,225 

10,910,320 

255,230 

1,080 

53,500 

2,632 

12,230 

31,880 

300,010 

00.524 

418.548 

7,140 

20,055 

37,010 

2,500 

I. 533 
012,477 

00,443 
112.437 
4,002,180 
408 
00,300 
1 1,270,524 
830,081 
205,870 
: 142,500 

5,005 
i 010,412 
50,000 
30,000 
28S 
150,000 

II. 000 

35,000.105 


In the previous year the total product waft valued at 
34,355,981 dols., so that the increase for 1002 is 
713,124 dols. 

Minerals in Nova »Sc<jtt 


lJept. of Public Works and Mines , Halifax, N. S. 

During the year ended Sept. 30, 1902, 192,070 tons of 
gold ore were crushed, at a yield of 5 tlwt. 13 gr.s. per ton, 
giving a total yield of 28,279 oz. 4,366,869 tons of coal 
were produced during the same period. 700 to 800 tons 
of barytes are produced annually. About 8,000 tons of 
antimony ore were exported from a mine near Rawdon last 
year. The export of gypsum to the United States is about 
150,000 toils per annum. Iron ore of all kinds, pyrites, and 
manganese ores are also produced in considerable quantity. 
A deposit of diatomaceous earth at Bass River has been 
worked for some years, and a 12-in. vein of celestite 
occurs at Sydney R., C.B. 


Antimony Orb: 1J.S. Customs Decisions. 

Oct. 8, 1903. 

Sulphide of antimony ore, crushed and broken so that 
the resulting particles varied from one-fourth of an inch to 
a coarse powder, was decided to be free of duty under 
paragraph 476 of the present Tariff Act, as “ antimony ore, 
crude sulphide of.” Duty had been assessed at 20 per cent. 
ad valorem as a “manufactured article unenumerated,” 
under section C, following a decision of the Board to this 
effect. The United States Circuit Court, however, reversed 
this decision, h#Wing the merchandise to be free of duty, 
and, the Treasury Department having acquiesced, the above 
decision i4 iihw final..— R. W. M. 


Mineral Exports of Tasmania. 

Bd. of Trade J. t Oct. 22, 1903. 

The following statement, taken from official sources, 
shows the value of mineral products exported from Tasmania 
in 1902. They do not greatly vary from those of 1900 and 
1901, the differences being due to a considerable extent to 


the fluctuations in prices :— 

£ 

Gold... 170,968 

Silver ore...; 193,906 

.Silver-lead bullion......;. 191,034 

Tin. 237,828 

Copper ore. 59,835 

< 'opper, blister. 533,795 

Copper, matte. 33,302 

Other minerals. 29,233 


1,518,060 

CorrKi: in Sr. Domingo. 
ling, and MiningJ., Oct. 17, 1903. 

The island of Santo Domingo, in the We§t Indies, is 
becoming the scene of some mining activity. In the San 
Cristobal district there have been found copper deposits 
large enough to warrant the erection of a smelter having a 
capacity of 50 tons per day. It is expected that the first 
matte ever shipped from the island to the United States 
will reach New York City early next January. 

Copper and Molybdenum Mink in the Island 
of Virgin Gorda. 

Bd. of Trade. J ., Nov. 5, 1903. 

Tenders will bo received by the Government of the 
Leeward Islands up to the 1st December 1903, at the 
office of the Colonial Secretary, Antigua, for a concession 
to mine in the island of Virgin Gorda, in the Virgin Islands, 
British West Indies, on lands formerly the property of the 
Virgin Gorda Mining Company, and now’ the property of 
the Government of the Virgin Islands. The mine consists 
of several “ stringers ” of chaleopyrite carrying copper and, 
possibly, gold. Molybdenum exists in quantities worth 
mining, and grey copper ore is also said to exist. 


XI.—ELECTRO-CHEMISTRY, Etc. 


Lead Gkids: U.S. Customs Decision. 

Oct. 12, 1903. 

Lead grids for electric batteries, consisting of large 
leaden plates 14 ins. wide and 31£ ins. long, and perforated 
in the form of a grid, were decided to be dutiable at 45 per 
cent, ad valorem under paragraph 193 of the present Tariff 
Act, as “ manufactures of lead.” The action of the Custom 
authorities at Boston, Mass., who had assessed duty at 
2 J cents per lb. under paragraph 182, as “ lead in any form,” 
was overruled, on the ground that the grids had been 
manufactured beyond the condition of mere lead.—R. W. M. 

XII.—FATS, FATTY OILS, Etc. 


Olive Oil : U.S. Customs Decision. 

Sept. 28, 1903. 

Olive oil containing 8*40 per cent, of free fatty acids and 
having a strong acrid taste, was held to be free of duty 
under paragraph 626 of the Tariff Act. The fact that oil of 
this character is used for edible' purposes by the poorer 
classes of Italians, was not considered of sufficient weight 
to establish the fact that the oil was fit for other than 
mechanical or manufacturing purposes.—R. W. M. 


Tallow; Chinese Vegetable 
U.iS. Customs Decision. 


Sept. 28, 1903., T 

The Board decided that a substance of the ab6vp Rfttne, 
obtained from the white brittle fai of the seeds of the 
Stilltngia sebifera, or tallow or wax tree, was dutiable as 
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"tallow” at ■$ cent per lb., under paragraph 279 of the 
Tariff Act. The importers claimed it to be free of dutv ns 
“ vegetable war," under paragraph r>9.">. An analysis of 
the-article showed it to be a true fat and not a wax. 

—R.W. M. 

XIII. B.—RESINS, VARNISHES, Etc. 

Pai-eh- and Wall-Coatinu ; Nnr-. 

U.S. Cans. Reps., Oct. 19, 1903. 

A new (ierman composition for coating or impregnating 
pasteboard and similar material for rooting and other pur¬ 
poses, also applicable for coating the walls of buildings, \c., 
consists chiefly of a combination of resins and fats which 
are practically non-saponitiable, such, for instance, as 
the oholestrin fats, the composition being applied in a 
molten, condition or dissolved in a volatile liquid, such as 
benzine, turpentine, Ac. Linseed oil, carnanha wax, and 
magnesium oxychloride are added to the mixture. In a 
recipe given, the followiug proportions are recommended : 
—CO parts of colophony, 25 of neutral yolk, and 5 each 
of carmtitba wax, linseed oil, and magnesium oxychloride. 
The material under treatment is immersed for about 
10 minutes in tile fused composition and passed between 
heated rollers. 

XIII. C.—INDIA-RUBBER, Etc. 

Rubber Thee Pi wtisu in -run Evsr. 

U.S. Cons. Reps., Oct. 19, 1903. 

The recent report of Mr. Stanley Arden, of Selangor, 
contains valuable information about rubber cultivation in 
the Far East, and records the assured success of the l'nra- 
rublicr tree in the Malay Peninsula, thus extending the 
field available for the production of the world’s best grade 
of rubber. 

While the initial planting of Herat in India proved a 
complete failure, better results were obtained from the 
beginnings made in Ceylon and the Malay States, where 
the seedlings rapidly developed into vigorous trees. Hut, 
as Mr. Arden says, very little interest was taken in rubber 
by planters, presumably on account of the high prices then 
ruling for coffee. With a decline in the price of coffee, 
planters began to look for other sources of profit. During 
the season 189G-97, the planting of rubber was taken up 
seriously. Since then its cultivation has received great 
attention, and there are at the present time, in the Malay 
iVninsula alone, at least 12,000 acres planted with Ilevea, 
representing about 1,500,000 trees, presumably the whole 
being the progeny of the trees originally introduced by the 
Government of India (in 1870). 

The opinion has prevailed, and quite naturally, that any 
rubber species would require, for its successful cultivation, 
the conditions of soil, climate, &c., peculiar to its native 
habitat. The conditions found cm the margins of the 
Brazilian waterways clearly do not exist in the Malay 
Mates, but this fact has not interfered with the satisfactory 
growth there of Hevca. 

Rubber ix the Fbkncii Colonies. 
('/’ratislated in the U.S. Bureau of Statistics from 
La Quinzaine of Sept. Id, 1903.) 

An industrial school for the exploitation of caoutchouc 
vag. established in the Sudan in 1902. The funds necessary 
for its operation were supplied by the colony in order to 
teach natives the best methods of culture, how to increase 
and preserve the trees, and the best methods of gathering 
and coagulating the juice. The school has been attended 
since the beginning by more than 150 pupils. These 
students; arranged into groups, have gone into the various 
rubber districts, particularly where the trees yield an abun¬ 
dance of juifee. The system'of education is practical, and 
yet simple. It gives a simple, scientific knowledge of the 
rubber plant; the best means to secure its preservation, the 
hast methods of. making incisions in the bark, instructions 
about the. coagulation of, the juice, ami the making of it 
into balls. 


In a report of June 28, 1903, (be Government delegate 
in the colony confirms the good results obtained by the 
school. The merchants find useful auxiliaries among the 
natives, who now take care of the plants instead of 
destroying them, instructions wore also given to the 
overseers of the district to impress upon the people that 
caoutchouc is a source of considerable revenue. The 
attention of the Government has been attracted to the 
abuses which have grown up in the rubber trade, notably 
to the practice of augmenting the weight of crude rubber 
by the introduction of foreign materials. Restrictive 
measures have been imposed. In February 191)2 the 
Lieutenant-Go\ornor of Guinea published u decree for¬ 
bidding the exportation of adulterated rubber. This measure 
has secured for Guinea an export product of good quality, 
and one feels assured that the rubbers new received from 
Conakry are of good quality atid homogeneous. A decree 
has also been formulated which forbids the sale of balls of 
adulterated rubber. 


XVII.—BREWING, WINES. SPIRITS, Etc. 

Spirit ITtilis vrtox \si> Fervent vnox Industries; 

Internation w. Exhibition, Vienna, 1901. 

Representatives of the Austrian spirit industries have 
been holding meetings recently to decide as to their partici¬ 
pation ill the International Exhibition to he held next y-ear 
in Vienna. It has been decided to organise a collective 
exhibit to represent the spirit industry and yeast manu¬ 
facture, and the Exhibition authorities have st-t apart the 
East Transept for this purpose. A speeial committee, 
with Dr. Anspitzeras general secretary', has been appointed ; 
it is represented on the Executive Council ol'tlie Exhibition 
by Messrs. Kraus and Glaser. 

Alcohol; Duty ox -, in L.S.A. 

A case recently decided by the Board of General 
Appraisers is of interest as showing the duties which arc ’ 
applied to merchandise containing alcohol. Certain fruit 
ill spirits was imported at New York, to the value of which 
the importer added on entry an amount sufficient to eovdr 
the French national alcohol tax. The appraising officers 
added further an amount equal to the “ octroi ” or “droit, 
dc ville.” Following previous decisions of the Board and 
of the United States Courts, it was held that this latter 
addition was erroneous.—U. VV. M. 

Alcohol; Dr aw mat on Imiorteo-, in I'.S.A. 

Oil Paint and Drug Reporter, Washington, Oct. 16,1903,. 

The Treasury Department has prepared regulations for 
the allowance of drawback of duly paid on imported 
alcohol used in the production of certain manufactured 
medicinal preparations. The regulations, which provide 
for an allowance for wastage, are as follows — 

“On the exportation of the medicinal preparations 
known as ‘ Liquid i’eptonoids,' « Iodo-Pcptonoids,’.and 
‘ l iquid l’cptouoids with ( rcosote,’ niauuf'actiired. hv a certain 
American firm of druggists, in part of imported alcohol, 
and bottled and shipped in wooden cases, a drawback will 
be allowed equal in amount to the duties paid on the 
alcohol so used, loss the legal deduction of 1 per cent. 

“ The preliminary entry must show the marks and 
numbers of the shipping packages, and, separately; the 
number and sizes of the bottles, the quantity, ot each pre¬ 
paration, and the quantity of alcohol appearing therein, 
and in the entire shipment. 

“ The drawback entry must show the quantity of each 
kind of preparation exported, the quantity of alcohol used 
in the manufacture thereof, and the quantities of. aloohel 
appearing in each-preparation exported. Said entry must- 
further show, in addition to the usual averments, that th« r 
preparations were manufactured of materials andra-tbe. 
manner set fqrtb .in the manufacturers’ sworn statement.-: •>* 

“ Samples- way be taken, or sworn samples furnished, 
as ordered by the collector, and submitted to the appraiser, 
for determination ns to the sizes of the bottles wud the/ 
percentages of alcohol appearing in the respective peodneMw 
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“ In liquidation, the quantities of imported alcohol eon- ( 
Mimed, which may be taken as the basis for allowance of ; 
drawback, may equal the quantities declared In the draw¬ 
back entry, provided that in no case shall it exceed the ; 
minimum percentages shown in said sworn statement or the 
average test of the samples furnished the appraiser repre¬ 
senting the shipments covered by such entry. Allowance j 
for wastage shall in no case exceed the minimum declared ; 
on entry or shown for the several preparations in the 
manufacturers’ sworn statement.” 

XVIII. C .— DISINFECTANTS. 

i 

Disinfectant: U.S. Customs Decision. 

Sept. 30, 1903. 

An alkaline preparation of crude phenols and resin soap, 
made from dead or creosote oil, was held to be dutiable at ! 
25 per cent, ad valorem under paragraph 3 of the Tariff 1 
Act as a “ chemical compound.” The Hoard voted that a I 
duty of 20 per cent, ad valorem as a “ coal tar preparation ” 
under paragraph 15 was in accord with decisions of the 
United States Court, but the importer having failed to make ( 
this claim, the assessment of duty as above was allowed 
to stand. The importer claimed the article to be free of : 
duty as “ dead or creosote nil ” under paragraph 524. 
This was overruled, as the addition of soap and alkali 
brought it beyond the condition of the dead or creosote I 
oil of commerce.—K. W. M. i 


XX.—FINE CHEMICALS , Etc. 


Flower Culture for Distilling in Southern 
Franck. 

U.S. Cons. Reps., No. 1771, Oct. 10, 1903. 

The quantity of Boses de Mai distilled annually in Nice 
is nbont 120,000 lb. The price per kilo, has varied for 
years between 10 and 18 eeuts—this last price in 1901. 
This year the price was 13 cents. 

The following table shows the annual production and the 
prices paid per kilo, in the Nice district during the years 
1901—1903:— 


| 


1002. 


P.M13. 


Description. !. 

Produc- 
j tint. 


Lb. 

Violets. 88,000 

Acacia. 2,000 

Jonquil*. ' 

Mignonette.... | 4,000 

Orange flowers, j 180,000 
Jasmine. WOO 


Price. 

|l*roduc- 
> lion. 

Price. 

Produc 

lion. 

Prior 

1 

Dols. 

Lb. 

Dols. 

Lb. 

! Dels 

O’43 

.30,000 

0 4.3 

24.000 

1 0'4S 

1*00 

1,600 

1*15 

In October. 

i 

0*21 

: 5.400 

o*io 

0,800 

j o*ii* 

0*18 

290.000 

0*10 

230.000 

0*10 

0*49 

’ 2,000 

0*57 

(t) 

(t) 


* About 1.400 lb. annually, at 57 to 05 cents per kilo, 
t Harvest in progress. 

Tuberoses, about 0,o00 lb. annually, at contract price of 30 rents 

per kilo. 

Pink or carnation, 36.000 to 50,000 lb. annually, at an average 
price o 1 6 oents per kilo. 

Orange leaves, 180,000 to 200,000 lb. annually, at about l'OO dels, 
per 100 kilos. 


There is but one distillery in Mentone, and the only pro¬ 
ducts distilled are orange leaves and flowers. The average 
price paid for young leaves is 8 cents per kilo, and 
10 and 12 cents for the flowers. The aggregate crop of ‘ 
both may be calculated at about 350,000 lb., and the entire j 
output of the distillery is used in the manufacture of eau de J 
Cologne. 

Rose Geranium Leaves for Distilling Purposes. i 

This crop has attained large proportions in this district, j 
and the annual production now reaches not less than 
3,300,000 lb. One hectare (2-471 acres) will produce 
55,000 to 66,000 lb. of leaves, which are sold at from 1-14 
to 1-88 dol. per 2201b. The produet in pure essence is 
about 0-1 per cent. A small quantity is annually imported 
into Grasse from fCkly, about 65,000 lb. are brought from 
Africa, and 55,000 lb. from lie de la Reunion, near 
Mauri tins. 


Perfumes ; Manufacture of-, in Grasse. 

U.S. Cons. Reps., No. 1771, Oct. 10,1903. 

At present 35 concerns making essences of flowers are 
in operation in Grasse. The average consumption of roses 
for that purpose is about 2,650,000 lb. and that of orange 
flowers about 660,000 lb. per year. The annual sale of 
these essences amounts to 1,000,000 dols. Vallauris has 
nine such factories. 

Essential Oils containing Alcohol : 

U.S. Custom* Decision. 

Oct. 17, 1903. 

Essential oils used for flavouring, to which, according to 
statements of the importer, about 10 per cent, of alcohol 
had been added for preservation, are dutiable at 60 cents 
per pound and 45 per cent, ad valorem, as “ alcoholic 
compounds,” under paragraph 2 of the tariff.— B. W. M. 


patent 

N.B.—In those lists, [A.] means "Application for Patent,” and 
10.8.]," Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application.au 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
In which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office Immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 22,596. Nowell. Botary hydro-extractors. Oct. 20. 

,, 22,845. Boutelier. Means of expelling acids, See., 

from carboys and like receptacles by pneumatic 
pressure. Oct. 22. 

„ 23,091. Austin. Centrifugal separators. Oct. 26. 

„ 23,099. Bawson. Continuous vacuum drying 

apparatus. Oct. 26. 

„ 23,183. Sellenscheidt. Decanting fluids under 

pressure. Oct. 26. 

„ 23,368. Simpkin. Apparatus for grinding or re- 

grinding ores and other material. Oct. 28. 

[C.S.] 75 (1903). Gilttnerand Baeger. Centrifugal separa¬ 
tors. Nov. 4. 

„ 19,962 (1903). Meyer (Meyer and Arbuckle). 

3leans of evaporation for the concentration or 
condensation of .saccharine syrups, brine, Ac. 
Oct. 28. 

II— FUEL, GAS, AND LIGHT, 

[A.] 22,547. llertzog. Process and apparatus for pro¬ 
ducing power gas.* Oct. 19. 

„ 22,692. Monfort. Furnaces.* Oct. 20. 

„ 22,946. Dcegen. Gas retort furnace.* Oct. 23. 

„ 23,045. Good and Spencer. Apparatus for the 

purification of coal gas. Oct. 24. 

„ 23,166. Bndemann. Production, by means of liquid 

hydrocarbons, of a gaseous mixture which is as 
dry as possible, and apparatus therefor.* Oct. 20. 

„ 23,213. Bond. See under VII. 

„ 23,382. Pearson. Manufacture of coke. Oct. 28. 

„ 23,398. Mavor, Mayor, and Coulsou, Ltd. The 

coking of coal. Oct. 28. 

„ 23,556. Woodall and Duckham. Manufacture of 

gat. Oct. 30. 

„ 23,616. Heenan. Apparatus for the manufacture 

of crude gas from coal or other material. Oct. 31. 

„ 23,635. Duncan. Gas producers. Oct. 31. 

„ 23,659. Thompson (Best) Furnaces.* Oct. 31. 
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fC.S.] 23,407 (1902). Lefevre and Blum. Artificial fuel. : 
Oct. 28. 

„ 25,547 (1902). Kowitzkc. Furnaces. Get. 23. 

„ 25,747 (1902). Stiles. Inclined gas retorts. 

Oot. 28. 

„ 26,035 (1902). Cardan (General Kleetrie Co.). 

Photometers. Oot. 28. 

,, 18,166 (1903). Boullier. Manufacture of mantles, 

&e., for incandescent gas lighting. Nov. 4. 

„ 20,677 (1903). Holmes. Apparatus for extracting 

tar from illuminating gas. Nov. 4. 

Ill—DESTRUCTIVE DISTILLATION, TAB 
PBODUCTS, PETBOLEUM, AND 
MINEBAL WAXES. 

[A.] 23,074. Adiassewich. Distillation of oils and 
apparatus for use therein. Oct. 24. 
fC.S.] 28,251 (1902). Wilton and Wilton. Apparatus for 
the distillation of araiuoniacal liquors. Oct. 28. 

„ 16,349 (1903). Cress. Chemical product of the 

series of phenols, bye-products and process for 
making same. Not. 4. 

IV. —COLOUBING MATTERS AND DYESTUFFS. 

{A.] 22,856. Newton (Bayer and Co.). Manufacture 
of new colour lakes. Oct. 22. 

,, 22,966. Cosway and The United Alkali Co., Ltd. 

Manufacture of sulphur dyes and of an inter¬ 
mediate product. Oct. 23. 

„ 23,179. Johnson (Badische Anilinund Sodafabrik). 

Production of colouring matters of the anthracene 
series and of intermediate products relating 
thereto. Oct. 26. 

„ 23,188. Imray (Soc. Cliem. Industry in Basle). 

Manufacture of sulphurised dyestuffs. Oct. 20. 

„ 23,392. Imray (Meister, Lucius uud Brdning). 

Manufacture of dyestuffs derived from anthra¬ 
cene and of intermediate products therefor. 
Oct. 28. 

fC.S.] 23,992 (1902). Imray (Meister, Lucius und Bruit¬ 
ing). Manufacture of a new benzene deriva¬ 
tive and of an azo dyestuff therefrom. Oct. 28. 

„ 26,372 (1902). Johnson (Badische Aniliti und 

Sodafabrik). Manufacture of indigo white and 
indigo. Oct. 28. 

,, 1864 (1903), Johnson (Badische Auilin und 

Sodafabrik). Manufacture of colouring matter 
of the naphthalene series. Nov. 14. 

„ 4340 (1903). Lake (Oehler). Manufacture of 

dyes. Oct. 28. 

„ 20,223 (1903). Thompson (Muller und Linsert). 

Products of condensation from dioxybenzenes 
with formaldehyde and ammonia. Nov. 4. 

V. —PBEPABING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[ A.] 22,697. Haddan (Oliva). See under XIV. 

„ 22,701. Mellor. Machine for gum-extracting, dye¬ 

ing, and finishing silk piece goods. Oct. 21. 

„ 22,789. Castle. Manufacture and waterproofing of 

leather, leather cloths, and all kinds of animal 
and vegetable fabrics. Oct. 21. 

„ 22,869. Beutuer. Dyeing apparatus. Oct. 22. 

„ 23,105. Frankenburg, Ltd., Frankeubtirg and 

Rotve.' Manufacture of waterproof cloths. 

Oot. 26. 

„ 23,174. Fancfcamps - Philiippe. Dyeing fabrics, 

felts, See. Oct. 26. 

„ 23,310. Kovira. Continuous bleaching apparatus. 

[Fr. Appl., Sept. 29, 1903.]* Oct. 27. 


[A.] 23,524. Ward and Kenworthy. Apparatus for 
dyeing and similarly treating textile fabrics. 
Oct. 30. 

[C.S.] 23,732 (1902). Printing Arts Co., Ltd,, Mowbray 
and Black. Multicolour printing machines. 
Oct. 28. 

,, 27,847 (1902). Hardman and Hardman. Apparatus 

for degreasing cotton waste and other like fibrous 
material. Nov. 4. 

„ 28,174 (1902). Bucher. Colouring woollen and 

like goods. Oct. 28. 

VI—COLOURING WOOD, PAPER, LEATHER, Eto. 

[A.] 23,563. Ransford (Cassella and Co.). The dyeing 
of leather. Oct. 30. 

VII.—ACIDS, ALKALIS, SALTS, Etc. 

[A.] 22,500. Hill. Manufacture of hypoohlorites or 
substances capable of yielding same. Oot. 19. 

„ 22,729. Rahtjen. Method of preparing copper 

suboxide from copper metal. Oct. 21. 

., 22,743. McKirn and McKim. Apparatus for 

cleaning barytes ores. Oct. 21. 

„ 23,189. Gilman. See under XIII. A. 

„ 23,213. Bond. Apparatus and process for treating 

gas lime, also other calcium compounds, and 
clinker. Oct. 27. 

,, 23,550. Hemingway. Kilns applicable for use in 

the manufacture of oxide of iron. Oct. 30. 

[C.S.] 24,767 (1902). Teherniac. Manufacture of sulplm- 
cyanides. Nov. 4. 

„ 19,242 (1903). Dolbear. Process of manufacturing 

caustic soda. Nov. 4. 

,. 20,497 (1903). Kowalski and Moscicki. See 

under XL 

VIII.—POTTERY, GLASS, AND ENAMELS. 

[A.] 22,575. Page and Wadsworth. Method and appa¬ 
ratus for manufacturing sheet glass.* Oct. 19. 

,, 23,492. Kent. Manufacture of silica glass, and 

means to be employed therein.* Oct. 29. 

IX—BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 22,632. Cheflins and Mackenzie. Kilns. Get. 20 . 

,. 22.769. Perpignani and Caudlot. Kilns for burn¬ 

ing cement, lime, Ac. Oct. 21. 

,, 22,870. dagger. Fireproof composition and method 

of producing the same. Oct. 22. 

„ 23,399. Wouldham Cement Co. (1900), Ltd., 

Fennell and Lewis. Manufacture of cemcnf. 
Oct. 28. 

„ 23,111. Pearson. Cement-making process. Oct. 29. 

[C.S.] 25,397 (1902). Briggs ami Briggs. Kilns for 
burning limestone and the like. Oct. 28, 

„ 25,569 (1902). Fielding. Apparatus for making 

artificial stone slabs and blocks. Oct. 28. 

,, 25,807 (1902). Garchey. Manufacture of artificial 

granite. Oct. 28. 

,. 28,422 (1902). Iicbblethwaite. Manufacture of 

bricks. Nov. 4. 

„ 18,023 (1903). Cauaris. Process for producing 

cement or the like from blast furnace slag. 
Nov. L 

,, 19,016 (1903). Gresly. Manufacture of hydraulic 

cements. Oct. 28. 

X. -METALLURGY. 

[A.] 22,707. Talbot. Manufacture of ingot iron aud 
steel. Oct. 21. 

„ 23,145. Glihrs and Gtthrs. Treatment of ziuu. 

Oct. 26. 
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[A.] 23,299. Fitzmuurice. Treatment of itoetals. Oct. 27. 

fC.S.] 23,042 (1902).' Stevenson and Marquard. Manu¬ 
facture of steel applicable for use in the produc¬ 
tion of tin plate and sheets. Oct. 28. 

,,' 23,042a (1902). Stevenson and Marquard. Alloy 

for use in tbo manufacture of steel, and in the 
production of tin plate and sheets. Oct. 28. 

,, 25,973 (1902). Hadficld. Treatment of steel. 

Oct. 28. 

„ -26,112 (1902). Evans, Jones, and Richards. Pro¬ 

cess for the treatment of copper ores. Oet. 28. 

„ 6204 (1903). Payne and Gillies. Process for the 

treatment of ores containing copper. Oct. 28. 

„ 18;750 (1903). Kington. See under XI. 

„ 20,655 (19031. Evans (Elcctroehcm. Werke). 

See under XI. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A.] 2.3,151. Roller and Askenasy. Method and appa¬ 
ratus for producing a suitable circulation of the 
electrolyte in electrolytic processes.* Oet. 26. 

[C.S.] 21,021 (1902). Atkins. Electrodes of electrolytic 
apparatus and the like. Nov. 4. 

„ 23,243 (1902). Softou-Jones (Isola-Werke A.-G. 

in Oerlikon). insulating material for electrical 
purposes. Nov. 4. 

,, 12,032 (1903). Johnson (Ford).' Electrolytic 

apparatus such as secondary batteries. Nov. 4. 

„ 13,750 (1903). Kington. Electro - deposition of 

gold. Nov. 4. 

„ 20,497 (1903). Kowalski and Moscicki. Electric 

plant for the synthetic production of nitric pro¬ 
ducts by inruns of eltctric discharges in gaseous 
mixtures. Nov. 4. 

„ 20,655 (1903). Evans (Eleetrochemische Worke). 

Electrolytic production of metals of the earthy 
alkalies and more especially of metallic calcium. 
Nov. 4. 


XIV.—TANNING. LEATHER, GLUE, AND SIZE. 

[A.] 22,6)97. Haddan (Oliva). Manufacture of glue or 
size especially adapted for the warp threads of 
fabrics.* Oct. 20. 

„ 22,789. Castle. Sec under V. 

„ 22,872. Page (Universal Leather Co.). Grain 

leather, and process for its production.* (let. 22. 

XV.—MANURES. 

[A.] 22,799. steyaert. Manufacture of fertilisers.* 
Oct. 21. 

[C.S.j 24,137 (1902). Monsou. Fertilisers, and apparatus 
for distributing the same. Nov. 4. 

XVI—SUGAR, STARCH, GUM, Etc. 

[C.S.] 26,850 (1902). Harratt. Manufacture of sweet¬ 
meats. Nov. 4. 

XVII—BREWING, WINES, SPIRITS, Eto. 

j'A.] 22.542. Nowak. Process for producing alcoholic 
beverages and the like.* Oet. 19. 

„ 23,060. Chotteau and Disse. Ferment for the 

manufacture of wine vinegar.* Oct. 24. 

,, 23,327. Blaster, liiaxter, jun., and Chaloner. Ap¬ 

paratus for producing non-deposit beer, &c., and 
for clarifying and carbonating liquids. Oet. 28. 

XVIII—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[C.S.J 28,513 (1902). Douard and Labbe. Manufacture 
of albuminoid substances from maize or maize 
residues or materials. Nov. 4. 

,, 16,302 (1903). Damage. Manufacture of food 

products. Oel. 28, 


XII—FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 22,580. Geissler and Bauer. Manufacture of non¬ 
caustic soaps having an antiseptic and bleaching 
effect.* Oet. 19. 

„ 23,541. Southey. Process and means for diluting 

oleaginous substances with water. Oet. 30. 

[C.S.] 28,310 (1902). Stephenson. Process and apparatus 
for extracting oil from seeds and other oleaginous 
substances and materials. Nov. t. 

XIII—PIGMENTS, PAINTS; RESINS, VARNISHES; ! 

INDIA-RUBBER, Etc. 

A. — Pigments, Paints. 

[A.] 22,567. Armbruster and Morton. 1’lgments and 1 
processes of making the same.* Oet. 19. j 

„ 23,189. Gilman. Process of making lithophone and 

glauber salts. (1J.S. Appl., Oet. 30, 1902.)* 
Oct. 26. 

„ 23,550. Hemingway. See under VII. 

[C.S.J) 28,931 (1902). Ilardingham (Sou. Minere e Fon- 
dcried’Antimonio). Manufacture of paint. Nov. 4. 

B. —Resins, Varnishes. 

„ 17,451 (1903). Tuschel, VarnGh compositions for ! 

furniture. Oet. 28. j 

C .— India-rubber, fcc. 

[A.) 22,919. Service. Compound capable of being used 
for insulating, waterproofing, and other purposes.* ; 
Oct. 23. 

„ 22,986. Seguin and de Sales. Method of manu¬ 

facturing artificial caoutchouc. Oct. 23. 


B.—Sanitation i Water Purification. 

[A.] 22,501. Bond. Material for use in the filtration 
and purification of water. Oct 19. 

„ 22,630. Holmes. Process and apparatus for puri¬ 

fying water.* Oet. 20. 

XIX—PAPER, PASTEBOARD, Etc. 

[A.] 22,970. liachrach. Compounds of liitro-eeliulose 
arid similar substances.* Oet. 23. 

XX—FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 22,967. Newton (Payerand Co.). Manufacture of 
pyrimidine derivatives. Oet. 23. 

[C.S.] IS,279 (1903). Ellis (Chctn. Fabr. von Hoyden 
Akt.-Ges.). .Manufacture of a new chemical 
body. Nov. 4. 

„ 19.356 (1903). Lake (Parke, Davis, and Co.). 

Vaccine, and process of purifying the same. 
Oet. 28. 

XXII—EXPLOSIVES, MATCHES, Eto. 

[A.] 22,970. Baehrach. See under XIX. 

„ 23,472. O’Donnell (Frank). Process of manufac¬ 

turing a safety explosive. Oct. 29. 

[C.S.J 24,034 (1902). Curtis, Peachy, Metcalfe, Smith, 
and Hargreaves. Explosives. Oet. 28. 

„ 28,245 (1902). Bichel. Manufacture of explosive*. 

• Oct. 28. 


Printed and Published by Emit and SroTTHWOODX, East Harding Street. London, B.O., for the Society of Chemical Industry,—p 8496. 






JOURNAL OF THE 

Society of Chemical 3nbu$try» 

A RECORD 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 

No. 22,-Vol. XXII, NOVEMBER 30, 1903. No. 22,-Vol. XXII. 


Subscription of Members 25/- per annum; 
Entrance Fee 21 /-; 

Election by the Council. 


Price to Non-Memliers 36/- per annum ; 

To Members 25/-tier Set of extra or back numbers. 
Simcle copies (Members and Subseritiers only), 
1882—1M)1, 2/0 each ; 10i)2 et set)., 1/P each. 


Cijt £>omtp of Chemical Cnhugtrp. 


Past Presidents: 

Sir Henry E. Roseoe, H.A.. D.O.L., LL.l).. 

Ph.D., F.R.S. 1881—1882. 

Sir Frederick A. Abel, Bart., K.C.B., G.C.V.O., 

D.C.L., D.Sc., F.R.S. 1882—1888. 

Walter Weldon, F.R.S. 1883 — 188 *. 

W. H. Perkin, LL.D., Ph.D., F.R.S. 1884—1885. 

E. K. Muspratt. 1885—1886. 

David Howard. 1886—1887. 

James Dewar, M.A., LL.l)., F.R.S. 1887—1888. 

Ludwig Mond, Ph.D., F.R.S. 1888—1881). 

Sir Lowthian Bell, Bart., F.R.S. 1889—1890. 

E. Rider Cook. 1890—1891. 

J. Emerson Reynolds, M.D.. F.R.S. 1891—1892. 

Sir John Evans, K.O.B., D.C.L., LL.D., Sc.D., 

F.R.S. 1892—1898. 

E. C. C. Stanford . 1893—1894. 

T. E. Thorpe, O.B., LL.l)., Sc.D., Ph.D., F.R.S. 18i)4—1895. 

Thomas Tyrer. 1895—1896. 

Edward Sclmnck, Ph.D., F.R.S. 1896—1897. 

F. Clowes, D.Sc. 1897—1898. 

George Beilby. 1898—1899. 

C. F. Chandler, D.Se., M.D., Ph.D., LL.l). 1899—1900. 

.Tos. W. Swan. l).Se., M.A., F.R.S. 1900—1901. 

Ivan .. 1901—1908. 


COUNCIL FOR YEAR ENDING JULY 1904. 


President: Sir W. Ramsay, K.C.B., D.Sc., LL.D., F.R.8. 


Vice-Presidents: 


Prof. P. Phillips Bedson. 
Prof. Marston T. Bogort. 
E. Carey. 
l)r. John Clark. 

E. Grant Hoo]>er. 

Ivan Jjevinstein. 


Dr. R. Messel. 

W. H. Nichols. 

Dr. F. B. Power. 

I > rof. II. R. Procter. 

Dr. Jos. W. Swan, F.R.S. 
Thos. Tyrer. 


Dr. Edw. Divers, F.R.S. 

Dr. J. Grossmann. 

II. Hemingway. 

Prof. W. R. E. Hodp’anson, 
Ph.D. 

David Howard. 

Dr. J. Lewkowitsch. 


* Ordinary Members of Council: 


N. H. Martin. 

Max Muspratt. 

B. E. R. Newlands. 

Prof. W. J. Pope, F.R.S. 
Frank Scudder. 

Dr. W. S. Squire. 


Sectional Chairmen and Secretaries. 


Prof. W. R. Lang. 
F. H. Tate. 

Walter F. Reid. 

J. Carter Bell. 

Dr. J. T. Dunn. 

Dr. V. Coblentz. 

J. T. Wood. 

T. L. Patterson. 
Frof. A. Liversidge. 
J a*. E. Bedford. 


Canadian. 

| Alfred Burton. 
Liverpool. 

| \\ r . R. Hardwick. 

London. 

| Julian L. Baker. 
Manchester. 

| Julius Hiibner. 

Newcastle. 

| F. C. Garrett. 
New York. 

| Dr. H. Schweitzer. 
Nottingham. 

| 8. R. Trotman. 


Scottish. 

| Dr. Thos. Gray. 
Sydney, N.S.W 

| T. U. Walton. 
Yorkshire. 

| Thos. Fairley. 


Honorary Treasurer: 

Samuel Hall, East London Soap Works, Bow, E. 
Honorary Foreign Secretary: 

Dr. Ludwig Mond, F.R.S. 

General Secretary : Charles G. Cresswell. 

Offices : Palace Chambers, 9, Bridge Street, Westminster, 8.W, 
Telegraphic Address: 59, Palatable, London. 


TIIE JOURNAL. 


Publication Committee: 
The President.. 


A. H. AH- 11 . 

G. Beilby. 

J. Carter Kell. 

Joseph Bernays, M.I.C.E. 

H. Brunner. 

Edw. Divers. M.D., D.Se., F.R.S. 
Sir John Evans, K.C.B., F.R.S. j 
T. Fairley. 1 

Prof. A. G. Green. 

Samuel Hall. 

Otto Hehner. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. R. E. Hodgkinson, i 
Ph.D. | 

E. Grant Hooper. 

David Howard. j 

Julius Hiibner. 


Prof. A. K. Huntington. 

Win. Kellner, Ph.D. 

Charles A. Kohn, M.So., Ph.D. 
Ivan Levinstein. 

J. Lewkowitselb Ph.D. 

A. R. Ling. 

W. Maeuah. 

N. II. Martin. 

B. E. R. Newlands. 

John Paltinsnn. 

F. B. Power, Ph.D. 

Prof. H. R. Procter. 

Bovorton Redwood, D.Se. 
Walter F. Itoid. 

John Spiller. 

W. S. Squire, Ph.D. 

L. T. Thorne, Ph.D. 

Thomas Tyrer. 


Editor: 

Watson Smith, 34, Upper Park Road, Havorstook Hill, N.W. 


Assisted by the following Staff 0 / Abstractors: 


Robt. Adams.I. 

L. Archbutt.I., XII. 

J. L. Baker.XVI., XVII. 

H. Ballaiityno.11.,XII. 

D. Bendix.111. 

E. Bontz.IV., V., VI. 

J. O. Braithwaite.XX. 

J. K. Burbridge.XIII.C. 

T. F. Burton, B.Sc. Patent List. 
J. H. Collins.X. 


G. W. MacDonald, 7 wir 
M.So./ XX1L 

W. G. McMillan ( x -^$ IV " 

N. H. J. Miller, Ph.D.XV. 

C. A. Mitchell, 7 VII YVT , 
. 1 All., XXII. 

R. W. Moore... .Trade Roport. 

Barker North.V., XI. 

J. G. Parker, Ph.D.XIV. 

T. H. Pope...XVI., XX., XXI. 

F. W. Renaut.Index. 

Olias. Salter .. £ 


J. T. Dunn, D.Sc.VII., X. 

Eniest Foil maun,) TV v v v 
B.Sc., PJi.D..../ 1v *» v ** xa - 

Leo F. Gutlmann, Ph.D.,1., II. 

Walter C. Han-) II., VI11., 
cock, B.A. ) IX. 

. L¥v l \h. 

. (xul.xx'l 

A. Q. Levy, B.Sc.VIII., IX. 


M. J. Saitur.XIII. 

A. Shook.Gen. Chem. 

W. P. Skortchloy.... | 

E. Sonstadl.IIl., VII., X..XV. 

A. B. Slovens, B.Sc. .. .IV., V. 

H. Howard Tripp,) III., VII., 

. j XVL 

Charles T. Xyrur .XX. 

L. J. de Whalley, B.Sc.. .XVI, 


B 






























1222 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [Not. 80 , 190 ®. 


J. M. Suarrow. 

M. J. Taylor. 

Harold Van der Linde. 


Canadian Section. 

Chairman : W. B. Lang. 
r^. CTo ,m™..{«;V.Girdwood. 

_ _ _ , Committee: 

G.W. Campbell Amott. I Thos. MacFarlane. 

J. Watson Bain. j \y. Lash Miller. 

Hugo Carlsson. Jus. P. Murray. 

Thos. Davies. " ~ ~ 

W. HodKson Ellis. 

W. L. Goodwin. 

Edgar B. Kenrick. 

Hon. Secretary and Treasurer: 

Alfred Burton, 42, Front Street West, Toronto. 


atlmpool ^rcttoit. 

Chairman : F. H. Tate. 

Vice-Chairman: C. Longuet Higgins. 

Committee: 

Percy Bateson. E. L. Peck. 

J. Campbell Brown. Julius Bnachen. 

G. 0. Clayton. Alf. Smetham. 

A. Foden. H. B. Stocks. 

G. Watson Gray. J. W. Towers. 

Max Muspratt. 

Hon. Treasurer: W. P. Thompson. 

Hon. Local Secretary: 

W. R. Hardwick, 13, Batavia Buildings, Hackins Iley, Liverpool. 


J. N. Connah. 

K. Divers. 
Bernard Dyer. 

M. O. Forster. 

R. J. Friswell. 
Oscar Guttmann. 
Otto Heluier. 

J. T. Hewitt. 


£o»fcoit £>rrtt'on. 

Chairman : Walter F. Reid. 
Vice-Chairman: A. Gordon Salamon. 
Committee: 


J. Lowkowitsch. 

A. K. Ling. 

A. Gordon Salamon. 
W. 8. Squire. 

F. Napier Sutton. 

L. T. Thorne. 

Thos. Tyrer. 


Hon. Local Secretary: 

Julian L. Baker. 7, Addison Road, Bedford Park, W. 


SESSION 1903—1904. 


Monday, Dec. 7 : — 

Dr. J. Grossmann. “ Cyanide Manufacture.” 


f^orfe ^fcttcn. 

Chairman: V. Coblent,. 
Vice-Chairman i Russell W. Moore. 
Committee: 

Capt. H. C. Aspinwall. IVbi, H. Nichols. 

L. Baekeland. T. J. Parker 

Prof. C. F. Chandler. Clifford Richardson. 

O. Crobegg W. J. Scbieffelin. 

WFluerst. (i. o. Stone. 

S’ . D. Woodman. 

Dr. Wm. MeMurtne. 

Hon. Treasurer: R. 0. Woodcock. 

Hon. Local Secretary : 

H. Schweitzer, 40. Stone Street, New York, U.S.A. 


Bottmcrham Section. 


Chairman : J. T. Wood. 
Vice-Chairman: S. F. Burford. 
Committee: 

J. O’Sullivan. 


J. M. C. Pat on. 
A. L. Stern. 

G. J. Ward. 

J. White. 


L. Arch butt. 

F. J. R. Cam! la. 

R. M. Caven. 

F. Stanley Kipping. 

G. D. Lander. 

H. B. Mayfield. 

Hon. Treasurer : S. J. Pentecost. 

Hon. Local Secretary: 

S. B. Trotman, King’s Walk Chambers, Parliament Street. 
Nottingham. 


£>cotttsfO ^return. 


H. Bumby. 

D. B. Dott. 

Thos. Ewan. 

J. Arnold Fleming. 
W. Frew. 

G. II. Gemmell. 
Jas. Hendrick. 

Jas. llopo. 


Chairman: T. I.. Patterson. 
Vice-Chairman : D. J. Playfair. 
Committee: 

H. Ingle. 


I). S. Jordan. 

W. G. Johnston. 

J. Falconer King, 
J. G. F. Low,son. 
J. 8. Macnrthur. 
J. McCulloch. 

M. A. Parker. 


Hon. Secretary and Treasurer: 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow. 


iBanchesiter 

Chairman: J. Carter Bell. 

Vice-Chairman: G. H. Bailey. 

Committee: 

J. Allan. i II. Levinstein. 

R. Clayton. W. J. Pope. 

G. J. Fowler. j F. Seudder. 

H. Grimshaw. ! T. Stenhouse. 

B. Hart. | II. L. Terry. 

W. E. Kay. 

Hon. Local Secretary : 

Julius IItiUnor, 24, Delaunay's Road, Crumpsall, Manchester. 


^eiurastle Jetton. 

Chairman: J. T.Dunn. 
Vice-Chairman: W. L. Rennoldson. 
Committee: 


A. Allhusen. 

P. P. Bedson. 
H.S. Collins. 

T. W. Hogg. 

H. Louis. 4 
N. H. Martin. 


John Pattinson. 
W. W. Proctor. 
Harry Smith. 

A. Spiller. 

J.E. Stead. 

0. E. Stuart. 


Hon. Local Secretary and Treasurer: 

F. C. Garrett, Durham College of Science, Newcastle*on-Tyne. 


Section. 


Chairman : A. Liversidgo. 

Committee: 

W. A. Dixon. I A. A. Ramsay. 

J. F. Elliott. J. A. Schofield. 

P. B. Guthrie. \ R. Greig Smith. 

L. Meggitt. H. G. Smith. 

J. Morison. I T. Steel. 

Hon. Local Secretary: 

T. U. Walton, Colonial Sugar Co., O’Connell Street, Sydney, N.S.W. 


|)ork£fi»rt ^rcttoiu 

Chairman : Jus. E. Bedford, 
Vice-Chairman: G. W. Blatter. 


0. 8. Bedford. 

E. A. Brotherton. 
John W. Cobb. 
W. M. Gardner. 
A. J. Murphy. 

H. R. Procter. 


Committee: 

F. W. Richardson. 
Geo. Ward. 

H. A. Watson. 
Thorp Whitaker. 
J. B. Wilkinson. 


Hon. Local Secretary and Treasurer z 
T. Fairley, 17, East Parade, Leeds. 






Not, 80,1003.3 


SECTIONAL COMMITTEES : NOTICES : MEMBERS ELECTEE. 1223 


Jiottresf. 


ANNUAL GENERAL MEETING, 1904; 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 
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Mil. WALTEtt F. UK1D IN TUB CIIAIB. 


ON THE APPLICATION OF THE X KAYS TO TilK 
EXAMINATION OF “SAFETY FUZES.” 

j BY C. NAPIER HAKE, CHIEF INSPECTOR OF EXPLOSIVES, 
MELBOURNE, AUSTRALIA. 

I The term “Safety Fuze,” as defined in the Explosive 
j Act, 1875 (O. in C., No. 1), means :— 
i “ A fuze for blasting which burns and does not explode, 
j and which does not contain its own means of ignition, aud 
I which is of such strength and construction and contains an 
j explosive in such quantity that the burning of such fuz< 
i will not communicate laterally with oilier like fuzes.” 

This definition has been officially adopted in Australia, 
j The chief points to he noted in testing safety fuzes arc 
j therefore— 

The rate of burning. 

Whether they explode while burning. 

Whether while burning they are capable of igniting 
a similar kind of fuze laterally. 

A fuze which burns too rapidly or too slowly or 
i irregularly, or which explodes or communicates great heat 
laterally, is a dangerous fuze, iu so far as either a premature 
j or a delayed explosion of a charged bore-hole may result 
| therefrom, both being a fruitful source of accidents in 
mines. The above faults are rarely noticed in the best 
brands of fuze, but are not at all unknown in the cheaper 
j qualities, and it is part of the duty of an inspector under 
| the Act to detect such defects and to stop the sale of the 
fuze in the interest of public security. 

I The above-noted defects arise either from initial faults 
in the manufacture, such as the presence of foreign matter 
I in the powder core, or the employment of an unsuitable 
j class of powder, or the occurrence of a break in the e< ; 

: tinuity of the powder core, &e., &c., or from climatic infin- 
; ences after manufacture, or a combination of all or any of 
j these conditions. 

• Although the ordinary method of examination ma\ 
disclose a defect, the cause of such defect is not always 
! determinable with certainty. 

It occurred to me that an examination of fuzes by mean" 
of the N rays might to some extent solve the difficult*. 
I accordingly made a number of experiments in this 
1 direction, the results of which are, I think, of sufficient 
! interest to communicate to this Society. 
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Passing a length of fuze between a Crookes’ tube and the 
luminous screen, 1 found that the powder column in the fuze 
is very sharply defined between a faint outline of the jute 
covering, ami that even the cotton threads passing through 
the powder column are discernible. The slightest break or 
irregularity in the powder column can thus bo detected, 
and a considerable length of fuze can be examined in a 
few minutes without destroying or altering its original 
condition. 

It is obviously equally possible to make a permanent 
record of any given examination by means of photography, 
and the accompanying photographs illustrate rliis method. 

The experiments were carried out in the laboratory of 
Dr. Clendinnen, of Melbourne, whose kind assistance I take 
this opportunity of acknowledging. 

The description below the photographs will, I think, be 
sufficiently clear without further comment on my part. 

’ ~... £. .. 





Outer coil (No. 1) : continuity of powder corobi okrn. 
Intermediate coil (No. ‘2) perfect. Bent ml coil (No. A) 
shows twisting at b. 



Specially prepared coil, to outward appearance perfect, showing 
•several breaks of continuity. 

Discussion. 

Prof. Hodokihron said that the burning part in these 
fuzes was largely gunpowder, though not ordinary gun¬ 
powder ; he had tried several experiments with cordite, 
which were failures. A slender filament of cordite burned 
very well, but it could easily he blown out, and it often 


| went out at a place where it had been touched, so that such 
a fuze could not he used naked. Ho had also tried it in 
glass tubes, hut it generally went out. Using a thicker core 
of cordite it occasionally burnt continuously, but the flame 
was weak, and sometimes wont out after a short time. In 
ordinary ea^es tho fuze was coated with jute, and then 
wrapped round with a waterproof material, and ho thought 
that would have on cordite ili * same effect as a glass tube. 

Another objection to cordite was that the ibittio was much 
hotter than that of an ordinary gunpowder fuze, and it 
would probably destroy the coating iiniterud, even if in 
olh« r respects it. was satisfactory. 

The (.11 a i km an said that this discovery of Mr. Hake's 
was one of very gteal importance, for though it seemed a 
small matter in itself, many lives depended upon it. When 
a misfire occurred in mining operations through a break 
of continuity in the fuze, tho first tiling the workmen did, 
in spite of all laws and regulations to the contrary* was to 
try to draw the shot, in order to save tho explosive which 
he had put into tin bon* hole, and many lives were sacrificed 
annually from this cause. If a certainty existed before¬ 
hand that there was no break in the continuity of the 
thread of powder, one very prolific source of accident would 
he eliminated. They were, therefore, much indebted to 
Mr. Hake tor having introduced the only test he know of 
for such a break of continuity in the. powder. 

SCAKhKT BUOSUHOKUS: A NEW 
CHEMICAL!,V ACTIVE VARIETY OF RED 
PHOSPHORUS, AND ITS USE IN THE 
M AN U F ACT UR. E OF MATCH IAS. 

PART 1.1 
HY W. MUIlt. 

Tile, following observations sum up the results of experi¬ 
ments commenced by myself five years ago, to make n 
strike-ally where match without white phosphorus. 

After working on the substances that usually appeal to 
inventors, 1 tried the so called red sulphides of phosphorus 
described by .Berzelius, and found that they made good 
matches. I showed the matches prepared from those com¬ 
pounds to Mr. Boor, who took the matter up very heartily, 
and induced Dr. Marquart, of Messrs. Marquart and Schulz, 
Reftenliausen, Cassel, to make these sulphides (so-called) 
in large quantities. Matches also were made, hut difiieuUics 
and doubts arose. Wo could not get the so-called rod 
sulphides free from tin; ordinary yellow sulphides. The 
residue left, after extracting as much of the yellow sulphides 
as was possible, showed oil analysis very little sulphur left, 
but it was unchanged in appearance ami still made fair 
matches. 

At this point we noticed in this Journal an account of a 
peculiar form of phosphorus made by Prof. Scheiiek of 
Marlmrg, with whom we got into communication through 
Dr. Marquart. and learned from him definitely, what we 
had already suspected, namely, that the so-called red sul¬ 
phides of phosphoius are merely solid solutions of the 
ordinary yellow sulphides in some form of red phosphorus, 
ami Dr. Sehenek advised us that he had produced a new 
bright red preparation of phosphorus in his laboratory 
without the aid of any sulphur at all. I obtained quantities 
I of this material which we call Schcnek's phosphorus and 
made good matches. The result of our friendly intercourse, 
was that we all joint'd our several discoveries and our 
practical knowledge together for the production of matches 
with this new scarlet preparation of phosphorus (specimens 
of the compound and of matches made from it were 
i exhibited). 

.We find that Sehenek’s phosphorus is a satisfactory basis 
for the production of strike anywhere matches, ft is not 
poisonous if swallowed, and it docs not fume in working. 
It abolishes the special ills that hard troubled match makers, 
and can he used with the ordinary gluo mixture that is 
used with ordinary phosphorus. The matches made with 
it stand even better than thoso made with ordinary phos¬ 
phorus. Wo have sent such matches to the most trying 
climates in the world, and have damped them and dried 
i them 12 times without harming them. 
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PART II. 

BY R. SCHENCK, PH.D., AND P. MARQUART, P1I.D. 

You are all aware of the great importance of the two 
varieties of phosphorus as agents in many of our industries, 
and especially in the manufacture of explosives and 
matches. We now introduce a third form to you, which in 
some of its properties is intermediate between them. 

The manner in which considerable quantities of our new 
form of phosphorus may be obtained has lately been 
demonstrated by one of us, who has also described its 
characteristics (this Journal, 1902, 368. See also this 
Journal, 1903, 494). A very good sample of the new 
substance is obtained by beating a 10 per cent, solution 
of white phosphorus in phosphorus tribromide to boiling, 
and on this lmsm the firm of Marquurt and Schulz, Chem. 
Fabrik, Bcttenlmuscn, Cassel, have succeeded in working 
out a process which allows of the application of this new 
invention on a large scale. 

The product is a fine powder of bright scarlet colour, 
containing, however, still many impurities, as is shown by 
its weight, which may much exceed that of the white 
phosphorus used. 

Its propensity to take up foreign matters from the 
solvents is very great. Michaelis and Pietseh tell us that 
red phosphorus formed by the effect of light on a solu¬ 
tion of phosphorus in carbon bisulphide contains a large 
percentage of carbon and sulphur, and we, ourselves, have 
observed that foreign substances like, iodide of phosphorus 
and sesquisulphide of phosphorus, which may be dissolved 
in phosphorus tribromide, together with the white phos¬ 
phorus, are precipitated with it. This strong tendency to 
form solid solutions permits of the conclusion that the red 
phosphorus in the products is amorphous, as crystalline 
bodies rarely possess the capacity of dissolving foreign 
matters, except in cases of isomorphism. 

On being raised to higher temperatures in an indifferent 
current of gas, Schenck’s phosphorus becomes darker (w hile 
phosphoretted hydrogen is formed by the decomposition of 
the phosphorous acid), and finally turns black, recovering, 
however, its former redness on cooling down after some 
time. This reversionary alteration of colour through 
change in the temperatures is a purely physical process, 
which has a good many analogies. Scarlet phosphorus 
that has been kept for a long time at high temperature 
retains, when cooled down, a deep red colour. 

The great chemical activity of this form of phosphorus 
is shown by the violence with which it becomes oxidised by 
diluted nitric acid ; it is shown also when treated with hot 
caustic soda solution which cruises a generation of phos¬ 
phoretted hydrogen, and a solution of the scarlet powder 
into the subphosphorous acid. Ordinary amorphous phos- ! 
phorus is hardly attacked by hot caustic soda solution ; 
it may be indeed freed from small quantities of white 
phosphorus by being boiled down with this liquid. A weak 
solution of indigo in sulphuric acid is decolorised if boiled 
with scarlet phosphorus 

A particular characteristic of scarlet phosphorus is its 
action towards ammonia and bases of medium strength, 
such as dilute piperidine and diethylamine. They turn its 
bright red colour black, phosphoretted hydrogen being 
formed to 11 small extent. Acids will reproduce the scarlet 
product from the black. The black products seem to be 
salts, and successful experiments have been made to fix the 
nature of their acids. The salts are those of a solid poly- 
pliosphoretted hydrogen, which certainly is not usually 
regarded as an acid. 

Difficulties which have not been removed yet by industrial 
science, have prevented the introduction of the amorphous 
red phosphorus, which at first seemed predestined for the 
preparation of non-poisonous strike-any where matches, and 
the hopes entertained in that direction have not been 
realised. The mixtures of amorphous phosphorus with 
oxidising substances, such as chlorates, and with qtlier 
bodies, such as filling and cementing agents, which are 
used at present to form match heads, possess the objection¬ 
able quality t& being highly explosive, so that great losses 
are incurred through their employment, and the workman 
i 9 exposed to considerable danger. 


If, therefore, in the tips of matches, the scarlet phos 
phorus be substituted for the white phosphorus, an article 
will be obtained, which, while non-explosive, after drying 
will easily ignite on uny rough surface. A technical problem 
of long standing will thus have been definitely solved. 

Discussion. 

Sir Wm. Ramsay said he had recently visited Marburg, 
and had been shown a cat which had swallowed about 
50 grins, of this phosphorus vyithout suffering any harm. 
This substance had a slight smell resembling that of 
ordinary phosphorous, which appeared to indicate that it 
formed the oxide of phosphorus, P 4 0 6 , discovered by 
Dr. Thorpe, some years ago, which was the cause of the 
** phosphrus ” smell. It was a curious fact that yellow 
phosphorus was an unstable substance, or, more correctly, 
a meta-stable substance ; it was in the same condition as 
water cooled below zero, which yet did not freeze Yellow 
phosphorus changed so slowly that it could not he seen to 
change under ordinary circumstances; even when kept 
below water, its transformation into the red variety was 
very slow, but if it were dissolved the rate of transformation 
increased very greatly, ami on that depended the merit of 
this discovery, dissolving the phosphorus in the bromide. 
He saw the experiments which had beeu described, and it 
occurred to him whether this new form was not conceivably 
a solid solution of hydride of phosphorus, F 4 IIj, in red 
phosphorus, or a mixture of the two. This was suggested 
by the action on ammonia and certain bases described. No 
doubt these formed compounds which strongly resembled 
poly sulphides. A precipitate was obtained which turned 
red, which Dr. Scheuck said was hydride of phosphorus, 
mixed with ordinary phosphorus. In the same way if an 
acid were added to polysulphide of sodium a precipitate of 
sulphur was formed, with the difference that in this 
I particular instauce a soli 1 sulphuretted hydrogen was not 
obtained, but merely sulphuretted hjdrogen gas; whereas, 
iu the case of phosphorus, the solid hydride P 4 H 2 , remained 
mixed with the precipitate of phosphorus. He was not 
clear whether l)r. Schenck thought the substance was really 
this mixture of hydride and red phosphorus, or the latter 
only. 80 much for theory ; on the practical side, it occurred 
to him that there must he a considerable loss, if the 
phosphorus tribromide adhered so strongly as only to he 
decomposed by boiling water. It was possible that th* 
hydrobromic acid might be recovered, and also the 
phosphorus, but he should have thought there was a con¬ 
siderable amount of Joss possible from the fact of having 
to decompose a large amount of phosphorus tribromide 
which had to be reconverted from its elements before they 
could bo again utilised. That loss might not he sufficient 
to negative the gain, but it must be reckoned with. The 
differences might be got over, but he should have thought, 
owing to the waste, that it was an uneconomical operation. 
He should he glad if Mr. Muir could give any information 
on this point. 

Mr. L. G. Boor said that, with regard to the practical 
side, what they had done so far, was to provide a match 
which could be made with the ordinary 20 per cent, gelatiu 
composition, and would stand any climate. They tried it 
with the idea of producing a match which would strike 
anywhere. They simply substituted this red phosphorus 
for the common yellow, so that the match maker could use 
the same composition which he had used for years without 
altering his plant or his process. With regard to the cost 
it would always be higher than that of yellow phosphorus, 
the same as amorphous phosphorus, but with the question 
of prohibition looming in the future, and matches at a Is. ;i 
gross, he did not think an extra \d. a gross would prevent 
the use of this kind of phosphorus. 

Mr. Bale asked the price of this particular compound. 

Mr. Boor said, as produced at present in small quantities, 
it worked out about 2s. 3d. per lb.; but he believed 
that, when made in large quantities, the price of this red 
phosphorus would be brought down to about the same a- 
that of amorphous, about l.v. 9d. 

Mr. Clayton asked the ignition point of the new 
phosphorus, and if the substance described in the first paper 
was the same as that prepared by Dr. Schenck. 
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Dr. Divers remarked upon the interesting fact that a 
body which has been known to every chemist from the time 
ofTheuard and even before it, should only quite recently 
have been shown by Dr. Schenek to he very .table anil 
apparently very useful. It seemed important that its non 
potsoitous character should he further tested upon 
herbivorous as well as upon carnivorous animals; parts of 
the human alimentary tract see re ted alkaline fluids which 
might act upon this body and generate poisonous products. 

Prof. Mit.i.8 asked if any figure could be given as to the 
yield of this phosphorus from a definite quantity of common 
phosphorus and also, as phosphorus trihromide was rather 
expensive, whether the trichloride could not equally well be 
used under pressure. 

The Chairman said one point appeared to him to require 
some further experiments, namely, the action of the phospho¬ 
rus itself on the cementing material, which Mr Boor said 
was gelatin or glue. He asked Mr. Muir whether tiny 
experiments over any length of time hud been made on the 
action of phosphorus on this organic material. Of course 
it was a very great advantage, not only from the point of 
view of the swallowing of matches, hut also of their contact 
with the skin that the phosphorus was inert. If an 
absolutely noii-poisonons phosphorus were introduced into 
the match trade it would eliminate much serious suffering. 
The poorer classes of operatives engaged in the match trade 
suffered very seriously, in spite of all that had been done 
by’ legislation for their protection ; in fact, so great was this 
evil that the use of ordinary phosphorus for this purpose 
had been prohibited in many European countries. 

Mr. Muir, in reply, said he found the ignition point was 
about 170° C. A good deal would depend on the rapidity 
in the rise of temperature. The substance mentioned in both 
papers was the same. The matches shown were made with 
it; they were produced from material sent over by' 1’rof. 
Schenek. He had tried phosphorus trichloride, and he 
thought under pressure it might give some results. They 
had had matches in stock which were two years old. and 
they were as good now us when they wore made. 

DENSITIES OF CONCENTRATED NITRIC ACID 
AT DIFFERENT TEMPERATURES. 

BV V. U. VKPKY, F.It.S., AM) J. J. MANI.UY. 

In the present communication it is desired to place ttpon 
record numerous determinations of the densities of con¬ 
centrated nitric acid at different temperatures in a series of 
tables as it appears that such numbers may supply a long 
felt want and facilitate calculations. 

As we htfve fully described our methods in previous 
publications (Phil. Trans. (A), Vol. ly 1, 365 (1898), and 
Proc. Roy. Soc., Vol. 69, 86 (1901) ), we only give a short 
summary of them herein, and allude briefly to the more 
especial points of interest 

Historical. — Kirwau, in 1790 (Irish Acad. Trans., 
V°l. .4,^3), published the first tables of specific gravities 
of nitric acid in terms of percentages ; lie deduced these by 
mixing weighed quantities of acid of the highest specific 
gravity (1*55) obtainable with water, neutralising with 
sodium carbonate, taking the specific gravity of the sodium 
nitrate solution formed and preparing a solution of the 
same gravity from weighed quantities of sodium nitrate. 

Ure (Quart. Jour. Sci., Vol. 4, 291 (1818)) obtained 
his numbers by mixing known weights of water and nitric 
acid of specific gravity 1 • 5, which he regarded as that of 
anhydrous nitric acid, llNO :t . 

These tables were reproduced in the earlier manuals of 
chemistry, but both were regarded as inaccurate. 

Ihenard and L J ayen also published sets of tables, which 
failed to attract attention. 

Robb (Ann. Chim. Phys. [4], Vol. 10, 140 (1867)) 
published a more complete and accurate set of tables; 
he purified the acid by distillation over silver and barium 
nitrates and subsequently by fractional distillation ; ho 
analysed the several mixtures of acid and water by the 
addition of a known weight of calcium carbonate in excess, 
and subsequently determined this excess. His results, 
which were those of densities, as distinguished from specific 
gravities, were for several years regarded as the most 
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accurate, and were reproduced more or less fully in the 
various text-hooks of chemistry. 

Lunge and Hey (/cits. f. augew. Client., 1891, 167, and 
1892, 10) published the most complete table of densities 
taken at 15° C., referred to water at 4° C., and corrected 
for air displacement; they also gave certain corrections 
to be applied for presence of nitrogen peroxide and 
temperature between 13° O. and 17° C. Their process 
ol purification consisted in distilling concentrated nitric 
acid, with sulphuric acid in vacuo, their analytical methods 
were not widely different from thoso herein described. 
1 heir results, to which further ullusion will ho made, tiro 
now more generally quoted in technical manuals and 
and calendars. 

In the course of our work, carried on from 1894 to 1901, 
on the physical properties of nitric acid wo nmdo about 
950 determinations of densit ies at the temperatures 4". 11-2° 
and 24• 2° C. respectively. 

Purification of Anil. — For acids below (18 per cent., 
perilled acid of approximately this concentration was 
traetioimlly distilled in vacuo in an apparatus constructed 
wholly of glass. For acids from 08 to 9'.) • 5 per cent., acid 
ot the former concentration was distilled quickly with an 
equal volume of sulphuric acid, the distillate redistilled over 
silver and barium nitrates. The acid tints obtained was 
fractionally distilled in vacuo in a special apparatus, also 
constructed of glass. The nitrogen peroxide came over in 
the first portion ; the second portion consisted of acid of 
1)8 to 99-5 per cent., while the greater part of the water 
was left in the residue. 

iho sample ol acid thus obtained, was quite colourless 
and free from all but insignificant quantities of hydrochloric 
and sulphuric acids, it was used lor most determinations 
being diluted, as required, with recently melted ice, obtained 
by freezing water frequently redistilled 

In order to obtain anhydrous acid, namely, 100 per cent. 
II NOj, the 99*5 acid was fractionally distilled in an 
! apparatus, based upon the principle of (Jarre’s iee machine 
j mid, after several trials, aeidjof 99 • 97 per cent, was obtained^ 
which, so far as we are aware, appears to be the most 
concentrated sample as yet prepared in a colourless 
condition. 

Analytical Methods. —Unfortunately concentrated nitric 
acid cannot lie kept owing to the formation of nitrogen 
peroxde, so the more accurate method of mixing weighed 
quantities of acid and water is not available; the less 
accurate analytical methods were therefore applied. Suit¬ 
able quantities of the acid solutions were weighed out 
with water, and the amount of acid determined by 
standard soda solutions (prepared from sodium), which 
were standardised against solutions of hydrochloric and 
sulphuric acids; the strength of the former was ascer¬ 
tained by (i) sodium carbonate, (ii) metallic silver, of 
the latter by (i) sodium carbonate, (ii) barium sulphate, 
and (iii) in some cases by density determinations. But 
it is doubtful if volumetric methods can bo carried 
beyond an accuracy of + I part in 1,000 parts, when as 
density determination cau l>e carried to an accuracy of 
+ 1 part in 75,000 parts. 

Density Methods .—Various modifications of the Sprengel 
U tube were tried to meet the difficulties of the high co¬ 
efficient of expansion (in round figures 27 times as great as 
water) of t tie concentrated acid, and its hygroscopic 

character; finally the following form was adopted:_A 

piece of thick-walled capillary tubing was sealed on to one 
limb of the U on which the fiducial mark A was etched, 
the upper portion was blown out into a bulb B; the other 
limb was drawn out as shown at C. 

From a number of such tubes made from the same 
batch of glass, a pair could he selected, the weight of 
which did not differ from one another by more thun a 
fraction of a gram : the lighter was used for a counterpoise. 
The advantage of this method is that the liquid only is 
weighed against glass or platinum, and as the external 
areas are practically equal, the weighings are independeut 
of the hygrometrie state of the air, and change in baro¬ 
metric pressure. The weighings were corrected to a 
vacuum according to the data given in manuals on physics 
and the densities reduced to 4’ by the values given for the 
density of water at the three temperatures in Rossetti’s tables 
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The temperatures were recorded by a thermometer, 
graduated to O' 1°, and standardised against (i) a Kew 
standard, and (ii) a standard by Baudin. 



Results .—As stated above, the results wore obtained at 1 
4°, 14*2°, and 24*2° C., but in the present communication 
those at the second temperature have been corrected to 15°, 
by the value of k obtained from an equation I), — D,.,. 2 
(1 + ht), and those at the third temperature corrected to 
25° C. in like manner. The densities have been plotted out 
iu terms of percentages, the former as ordinates, the latter 
as abscissoo upon a scale of l mm. for 0*001 in density and 
0*1 in percentages. The results have been smoothed by | 
drawing mean straight lines with a flat glass ruler, but 
for the irregular portion from 93 per cent, to loo per cent, 
curves were drawn freehand, a method at its best unsatis¬ 
factory, but the only cue available. The figures in the first, 
third, and fifth columns in the table below have been 
ascertained by the readings on the squared paper. The 
figures for 10° in the second column ami for 20° in the 
second column have been obtained by interpolation, hut j 
adjustments were in some few eases necessary to meet ! 
differences arising from slight variations in the co-efficients | 
of expansion. Our observations on the physical properties 
of nitric acid have shown that variations occur at 6*J*6 per 
cent. (HNO ;i 2II 2 0), at 7() per cent. (2llNO T 3fL(>), and 
77*9 percent. (HN0 ; ,H 2 O); hence the differences between 
two successive figures iu the percentages column are not 
constant. We have recently (Chein. Soe. Trans., 1903, 
1015), called attention to the irregular portion from 94 per 
cent, to 100 per cent., and compared our observations with 
those of Knietzsch (Her., 1901, 34, 40(»9) on sulphuric 
acid. 

The densities in the table have been commenced from 
1*400 at 4°/4° 0. as it is understood that for technical 
purposes acids of lower density need not be considered. It 
is probable that the figures given in the table could be 
made applicable for results at 30' (!. by means of the 
following corrections;— 


Values to bo subtracted from 
Values at 25 w /4° C. 


Percentages. 


0*007 

00— 05 

0*008 

00- 85 

0-<l» 

85— 03 

0 *0<»8 

03— 08 

0*010 

93—100 


It is, however, to be remarked that we observed that 
acids of concentration of 90 per cent, and upwards could 
not he heated above ■> J C. without the composition sotting 
n with formation of nitrogen peroxide, though thero are 
not sufficient data for determining whether the result is duo 
entirely to hear, or, as more probably, partly to heat and 
partly to light. 


Densities. 


,U t’ 

l.l’/l" 

j 15P/4 0 

1*400 

1*392 

1 1*385 

1*101 

1 *393 

1*880 

1*402 

1*894 

1 *387 

1 *403 

1*395 

1 *388 

1*401 

1 *390 

, 1*3895 

1 *405 

1 *397 

1*391 

1*400 

1*898 

1*392 

1*407 

1 *399 

1*393 

1*408 

r too 

1 *394 

1*409 

1* 101 

1*395 

1* no 

1*403 

I 1*390 

1*411 

r to3 

; 1*897 

1*112 

1 * 401 , 

1 *098 

1*41.3 

1*405 

1*399 

v 1 *41 1. 

1*400 

1*3995 

1*415 

1* 107 

L*400 

1*410 

1*408 

1*401 

1*417 

1*109 

1 1*101 

1*418 

1*410 

1*401 

l*H9 

Till 

l*4»-t 

l*4>0 

1 *412 

1 *405 

1*121. 

1*41.3 

1* 100 

1*4*23 

1*41 1. 

1*1005 

1*42.3 

1*415 

l*4<>7 

1*421. 

l* HO 

1*403 

1*425 

1*417 

1 *109 

1*420 

1 *418 

1*410 

1*427 

1*419 

Till 

1*428 

1*420 

1 *413 

1*489 

i 1*421 

1*4125 

1 *430 

j 1*122 

1 *413 

1*431 

1 *483 

T 114 

1*4.32 

1 * 123 

T 115 

1*43.3 

1*421 

T 110 

1*4.81 

1*125 

1 * 117 

1*485 

1* 120 

1 * 118 

1*480 

1*427 

1 *419 

1*1-87 

l* 128 

1 * 120 

1*488 

T-T9 

1*1205 

1 * 1.3 !) 

1*-1-295 

T 121 

1*410 

1* 130 

1 * 122 

1*111 

1*131 

. 1 *128 

1*112 

1*4.32 

i T 121 

1*44.3 

1*48.3 

| l *125 

1*441 

1*1.34 

i 1 *120 

1*415 

1*435 

T427 

1* 140 

1*430 

1 * 128 

1*417 

1*407 

! 1*429 

1*418 

1 * 138 

1*400 

1 *449 

1*439 

1*181 

1 * 150 

1*110 

, 1 *182 

1*451 

1*41-1 

1*188 

1*452 

1* 112 

1 * 1.31 

1*45.3 

1 * 143 

1 * 435 

1*454 

1*114 

1 *480 

1*455 

. 1*445 

1*437 

1*450 

I *410 

1 *438 

1*457 

1*417 

1*439 

1*458 

1 *448 

1*110 

1 * 159 

1 * 449 

1*141 

1*400 

1 *450 

1*412 

1*401 

1*451 

1*143 

1 *402 

1*452 

1 *141 

1*403 

1*453 

1*445 

1*404 

1*451 

1 * 110 

1**105 

1 *455 

1*417 

1*400 

1 *450 

1*418 

1*407 

J * 457 

1 *449 

1*408 

1*458 

1*450 

1*469 

j 1*459 

1*151 

1*470 

1*400 

1 * 452 

1*471 

1*401 

1 * 453 

1*472 

1*402 

1*451 

1*4725 

| 1*4025 

1*4515 

1*47.3 

i 1*463 

1*455 

1*474 

l*«*v1 

1*450 

1*475 

1 *405 

1 * 157 

1*470 

1*406 

1 *458 

1*477 

1*407 

1*459 | 

1*478 

1*463 

TWO 1 

1*479 

1*409 

1 401 

1*480 

1*470 

1*402 I 

1*481 

1*471 

1*403 

1*482 

1*472 

1*464 ! 

1*483 

1 *473 

1*405 j 

1*484 

1 *474 

1 *400 

1*485 

1*475 

1*407 J 


Per- 


20 74 3 

257 V 

cc mUijtos, 

1 * 378 

1 *371 

• 62*3 

1*379 

1*372 

I 62*5 

1 *380 

1*373 

j 02*7 

1*381 

1*374 

02*9 

L ‘ 3s2 

1*375 

i 63*1 

1*383 

1*370 

63*3 

1*384 

T377 

i 63*5 

1 * 385 

1*378 

1 63*7 

1*380 

1 *379 

! 0.3*9 

1*837 

1 *380 

64*1 

T8-SS 

1 *3-81 

61*3 

1 ’ 3>9 

1 *382 

01*5 

1 *390 

1*382 

61*7 

1*391 

1 *383 

64*9 

L *392 

1*381 

i 65*1 

1*393 

1 *385 

65*3 

1*394 

1 *380 

05*4 

1 *891 

1*380 

05*6 

1 *395 

1*387 

05 * 8 

1*390 

1*388 

60*0 

1*397 

I *389 

i 00 *2 

T39S 

1*390 

06*4 

1 *399 

L *891 

1 00 0 

1*400 

1*892 

! 00*8 

T101 

1 *393 

: 07*0 

1*402 

1 ‘891 

07*2 

1 * 102 

1*394 

67*4 

1 * 103 

1*395 

07*0 

1 *401 

1 *390 

07*8 

1*105 

1*897 

08*0 

T4O0 

1 *398 

i 68*2 

1* 107 

1 *393 

68*4 

1 * 108 

1 *399 

68*6 

1 * 108 

l* loo 

[ 68*8 

1*409 

1 1 *101 

; 09*o 

1 *410 

1 *402 

69*2 

1*111 

T 403 

09*4 

1*112 

1*401 

09*6 

1*118 

1 *405 

09*8 

1 *414 

1 * 100 

70*0 

T 415 

1 *107 

70*2 

1 *410 

l * 103 

70*4 

1*117 

l* 109 

70*0 

1 *4 IS 

1 * 110 

70*8 

T1I9 

Till 

71*0 

1 *420 

1*412 

7T2 

1 * 121 

1*413 

71* 1 

l * 122 

T 11 1 

71*7 

1* 123 

Til 5 

72*0 

1*421 

l* 110 

72*3 

1 * 125 

1*417 

72*5 

1 * 120 

1*413 

72*7 

1 * 127 

1 *419 

73*0 

1*128 

1 *420 

73*3 

1 *429 

1*421. 

73*5 

T-Pl 

1 * 122 

73*7 

1 *431 

1*423 

74*0 

1 * 132 

1*121 

74*2 

1*133 

1 *425 

74*5 

1 *434 

1 *420 

- 74*7 

T 135 

1 * 127 

74*9 

1 *430 

1 *428 

! 75*2 

1* 137 

1*429 

i 75*6 

1*438 

1 *430 

75*7 

1*439 

1 1*481 

1 75*9 

1 *410 

1*432 

1 70*2 

1 *411 

1 *433 

1 70*5 

l * 442 

l * 4.34 

[ 70*8 

1*4423 

1*435 

1 77*0 

1 * 443 

1*430 

77*3 

1*4-14 

1 *437 

77*0 

1*415 

1 *438 

77*9 

1*410 

T439 

78*2 

1*1405 

1*1395 

! 78*5 

1 * 447 

. 1*440 

! 78*8 

1 *148 

! 1*141 

79*1 

1*419 

T 412 

79*4 

1 *450 

1*418 

79*7 

1*451 

1*414 

80*0 

1*452 

1*445 

80*3 

T453 

| 1*446 

80*0 

1 *454 

1*4165 

80*9 

1*455 

: i*4i7 

81 *2 

1*456 , 

1*448 

81*5 

1*457 

1*449 

81*8 

1*458 

1*450 

82*1 

1*459 | 

1*451 

82*4 
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Densities. 



l’or- 

At 4° | 

3074° j 

o ' 

o 

2t>°/4° ; 

26°/4° 

centages 

1-187 

l*470 ' 

1*408 

r ico 

l * 452 

82*7 

1*488 

1*477 

1*409 

1*401 

1*453 

M3*0 

1*489 

1*478 

1*170 

1 * 103 

1 *451> 

S3* 3 

1*490 

1*479 

1*471 

1 *103 

1*4 1 

83*0 

1*491 

1*480 

1*472 

Plot 

P150 

S3 *9 

1*49*2 

1*481 

1 * 173 

1*405 

1*457 

81*2 

1*49.3 

l*4S2 

1*474 

1 *4 On 

1 * 1575 

SIT, 

1*494 

1*483 

1*475 

1*40.7 

1*458 

8 PS 

1*495 

1* 181 

1*470 

1*4*8 

1 *459 

85*1 

1*490 

1*480 

1*477 

1*109 

1 *400 

85 1 

1*407 

1 *487 

1*473 

1*47*1 

1 *401 

85 7 

1*198 

1*488 

1*479 

1*471 

1*402 

80*0 

1*499 

1*489 

1*480 

1*472 

1*405 

80*3 

1 *590 

1*490 

1*481 

1 *473 

riot 

86*0 

1*501 

1*491 

1 *482 

1*1735 

1*405 

80*9 

1*50*2 

1*492 

1 *433 

1*171 

1 *400 

87*2 

IT, 03 

1*4925 

1*4815 

1 * 175 

1 *4*105 

87*5 

1*504 

1*493 

1*185 

1*470 

1*407 

87* s 

1 *505 

1*194 

i* 185 

1 * 177 

1*408 

S3* | 

1 * 500 

1*495 

1 *4 SO 

1*478 

1 *409 

SS*1 

1*507 

1 *41*0 

1* 1S7 

1*479 

1 *470 

88 7 

1*508 

1*497 

14vS 

1 - ISO 

1*471 

89*0 

1*509 

1*498 

l * 489 

1 *181 

1*472 

89*3 

1*510 

1*499 

1*490 

1 482 

1*473 

89*0, 

1*511 

1*500 

1 •491 

1*4825 

l • 174 

89*9 

1*512 

1*501 

1 *492 

PI 85 

1*475 

90*2 

1*513 

1 * 502 

1*493 

1*431 

P470 

90 T, 

1*514 

1*503 

1*491 

I * 435 

1*477 

90*3 

1*515 

l *50 

1*195 

1 * t.so 

1*4775 

91*1 

1*510 

1 *505 

1*490 

1 * I S7 

1* 178 

91 *4 

1*517 

1*50.; 

1 *497 

1 *4NS 

1*479 

9P7 

1*518 

1*507 

1*198 

1 *489 

1 * iso 

92*0 

1*519 

1 *508 

1 *499 

1 *190 

1 * 4S l 

92*3 

1*5195 

1*5085 

1*4995 

1*4905 

1*48*2 

92*0 

1 * 520 

1 *509 

1*500 

1 *491 

Pts3 

93*0 

1*520 

1*509 

1*500 

PI 93 

1*484 

93*5 

1*520 

1*509 

1 500 

l * 492 

1*485 

94*0 

1*521 

1*510 

1 * 50 L 

1 * 193 

l * 185 

94*5 

1 " V’*’ 

1*511 

1 *50*2 

1* 491 

1*480 

95*0 

1 *523 

1*51*2 

1*503 

1 * 195 

PI 37 

95 * 5 

1*521 

1 *513 

1 *50 1 

P 190 

1*438 

90*0 

1*525 

ren 

1*505 

1 * 197 

1 *489 

, 90*5 

1 527 

1-5LO 

1*507 

I * 193 

1 *190 

97*0 

1*528 

7*517 

1 *503 

1 *499 

1*491 

97*2 

1*529 

1*518 

1 509 

l * 500 

1 *492 

97*5 

it»:*.o 

1*519 

1*510 

1 * 5* 11 

1*4925 

97*8 

1*531 

1*520 

1 • 511 

1 *502 

1 *193 

9S*0 

1*532 

1*521 

IT,12 

1 T,03 

1* 19t 

98*3 

1*533 

1 *522 

1*513 

1 *501 

] *195 

{♦8*0 

1*535 

1*624 

1 *510 

1 *5**0 

1 * 190 

98*9 

1*537 

1*520 

1617 

P5*»7 

1*497 

99*2 

1 *533 

1*527 

1 *B1S 

1*5».8 

1 *198 

99*5 

1*540 

1*529 

1 * 520 

1*509 

1*4985 

99*8 

1*512 

1*630 

1*621 

1 TtlO 

1*499 

100*0 


We append below a selected comparison of our figures 
with those of Lunge and Key. 


Density, 15°/t° 


Pereen luges. 


1 j. and K 

V.and M. 

1*390 

63*23 

, 03*1 

1*400 

65*30 

05*1 

1*410 

07*60 

! 07 * t 

1 * 420 

69*80 

: 09*0 

l* 430 ! 

72*17 

72*0 

1*440 

74*08 

74*5 

1*460 

77*25 

i 77*9 

1*400 

79*98 

80*3 

1*470 

82*90 

83*3 

1*480 

80*05 

80*3 

1*490 ! 

89*00 

89*6 

1*500 , 

94*09 

94*0 

1*510 

98*10 

97 *H 

1*520 

99*67 

99*8 


It will be observed that the differences in the percentage 
values do not amount in roost cases to more than 1 part in 
•100 parts, which could readily be accounted for by differ¬ 
ences in instruments and methods, all acting in the panic 
direction. The greatest differences, approximately 1 part 
in 220 parts, occur within the limits 77 per cent, ami 80 per 
cent.; it would appear on plotting out Lunge and Key’s 
results by our method, that there is a variation at 83 per 
cent., whereas we found in our study of the physical 
properties such a variation to occur at 77*9 per cent., 
"which corresponds to the composition of the hydrate IIN0 3 , 


ILO, or lljNO,, the analogue of ortho-phosphoric acid 
11 rjl’t> 4 ; our conclusions are in conformity with those of 
W. 11. Perkin, sen. (t hem. Sot*. Tran*., 1889, 724, and 
Trans., 1893, fJ5), Pickering (Chom Sou Trans., 1893, 
•43h) and Hartley (('hem. Si c. Trans., 1903, ti(>3). How- 
ev« r, the general accordance of the two sets of results 
obtained at different times, with different instruments, ami 
with slightly different methods hy two independent sets of 
observers can he regarded as satisfactory. 

In conclusion, wo cannot hut express the hope that, our 
table of densities may prove of service to manulaeturcrs of 
nitric acid, and of products obtained therefrom. 

Disei hsion. 

Mr. (ivmtvNN said the manufacture!s of nitric acid 
had every icason to thank Prof. Veley for presenting 
liis valuable paper to this Section. He would have liked 
to have seen the tables extended beyond 2.V‘ O. Prof. 
Veley bad given the reason that above 25° nitric acid 
always decompo-ed either by beat or by light. Tlmt was 
true, hat these tallies did not. go beyond tlm first place of 
decimals, and he doubted whether the decomposition would 
go on at a greater late. The manufacturer was very much 
interested to know when he got from bis still a certain 
quantity of nitric acid at a temperature generally beyond 
30 ('., what that would correspond to at. 157*1° 0. He 
could neither weigh nor cool it, and he could not give the 
foreman the means of testing it, hut he wanted a rough-and- 
ready wav of comparing it with the standard table. lie 
hoped that Prof. Veley would continue his investigations, 
and, perhaps, work the other way down, starting, say, at 
50° (J., and cooling the acid down, and so determining the 
densities at different temperatures. In that way he might 
get a uselul table within practicable limits. 

Prof. Hodokinson said he should like to know whether 
the paitieularlv pure acid mentioned bv Prof. Veley had 
any extra solvent, power on guncotton and such like 
substances. 

The Chairman said he did not understand whether, in 
each case, the chemical composition of the acid had been 
tested. 'That had been the weak point of some tables 
published hitherto. Having had occasion for years to 
consult these sp. gr. tables, ho knew that, they were 
incorrect, especially with regard to the strongest acid, and 
he was very glad they had now Prof. Veley's table, which 
would, he hoped, ho more accurate than its predecessors. 

Mr. mo Moskn in ai. asked how Prof. Veley determined 
the refractive indices. He had found considerable difficulty 
in that matter. 

Dr. Vi i.kv, in reply, said that these determinations were 
made with the view of ascertaining the contractions and to 
solve tin* question whether they were or were not hydrates 
of nitric acid. Unfortunately, as nitric acid would not, 
keep, one had to have recourse to the loss accurate method 
of analysis. Kvery sample of nitric acid was determined 
hy a solution of soda standardised against solutions of 
sulphuric acid and hydrochloric acid. The sulphuric acid 
was standardised by barium sulphate, sodium carbonate, 
and density; the hydrochloric acid solution, either by 
sodium carbonate or as against refined silver. Hut, how¬ 
ever carefully volumetric analysis might he performed, it 
might he taken tlmt it could not he carried beyond an 
accuracy of 1 in l,00n, whereas density determinations could 
be carried to an accuracy of l in 75,OHO without any 
difficult\. As a matter of fact, these determinations were 
taken to ‘he fifth place of decimals, but, as he understood, 
it was only the third that was necessary for ordinary pur¬ 
poses. With regard to the determination of the refractive 
indices of nitric acid, he had only to refer to a paper which 
he and his colleagues published in the proceedings of the 
Koyal Society, in which the methods were described in full. 
All he need say now was that they used a prism constructed 
entirely of quart/, and the walls of the prism were cemented 
together by paraffin which had hern purified by frequent 
boiling with concentrated nitric acid. All the methods and 
the various sources of error were discussed fully in the 
paper. As a matter of fact, he had made some few elemen¬ 
tary experiments on the reaction of this nitric acidou cotton, 
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and succeeded in obtaining a guncotton or, rather, he would 
say, a cotton which was just as inflammable as ordinary 
guncotton; but he did not pursue those experiments, 
because he was not particularly interested in explosives. 
It was probable that the amount of nitrogen peroxide 
formed above 30° 0. or 40° C. would not affect the density 
much within the fourth plane of decimals. The results 
obtained by Prof. Lunge at 15° C., the only temperature at 
which lie worked, compared with water at 40’ C. in a vacuum, 
and themselves, for the most part did not differ by 1 in 300; 
the maximum difference occurred at about 77 to 82 per cent., 
where there was approximately a difference of I in 250 ; 
In order to ascertain wherein this difference arose he had 
plotted out Lunge’s results on squared paper, and found 
that he assumed a variation at 82 per cent, concentration, 
whereas they found the variation to take place at 77 per 
cent. Their results were in accordance with those of VV. II. 
Perkin, sen., and Pickering. 


COMPARISON OP DIFFERENT TYPES OF 
CALORIMETER. 

BY 4. S. S. ntlAMB AND WAT.I.AUI! A. COWAN. 

The question of the calorific power of fuels in relation to 
boiler economy and other engineering problems has given 
rise during the last twenty years to the introduction of a 
large number of calorimeters, for each of which some 
special advantage has been claimed. Of these various 
forms there are but few in general use, and the differences 
between the results obtained with these instruments 
seriously militate against uuy great confidence being placed 
in such determinations. It is, therefore, of importance to 
ascertain exactly how the results obtained with a particular 
type of calorimeter will compare with those determined 
with another form, which may be very different in principle. 

One is struck at the outset with the small amount of 
published inforraatiou available, and even where tests have 
been recorded, the number of determinations and the 
extreme results are seldom given, so that the figures are of 
little value, for, as will he seen later, the limit of error 
with some commonly used calorimeters is considerable. 

The importance of a proper comparison has been recog¬ 
nised by Kent (Trans. Arner. Soc. M. E. XVII.), who stated 
that “ the variations in the calorimetric tests of coal throw 
doubt upon all calorimetric work, until a sufficient number 
of tests shall have been made by different experimenters and 
with different calorimeters upon similar samples, and until 
tests so made show a reasonable degree of uniformity.” 

The results of tests of two coals in three calorimeters, 
■quoted in the paper showed great differences, as will be 
evident from the summarised figures below :— 


— 

Coal No. 1. 

Coal No. 2. 

i 

Calories. 

Calories. 

Carpenter calorimeter . 

781(1 

8 MS 

Thompson „ (Boston) .. j 

OBIS 

7200 

„ „ (St. Louis) | 

0007 

7515 

Barus. ( 

7058 

8128-5 


Unfortunately no form of bomb calorimeter was employed, 
but had one been used a still greater difference would 
undoubtedly have been noted. 

In another sot of tests, however, very close agreement 
was found;— 

- I Coal No. 1. | Coal No. 2. 

j Calories. Calories. 

Carpenter calorimeter. , /fill 7«0<i 

Mahler . 771).-, 77«> 

Thompson „ . ! 76ot 7000 


In the discussion of a paper by Adams (this Journal, 
1901, 20, 108*9, Archbutt gave some comparative results 
obtained with the Mahler bomb and Lewis Thompson 
•calorimeters. Unfortunately it was not stated whether the 


latter results wore, corrected for unburned coal. Presum¬ 
ably such a correction had been made, for otherwise it is 
difficult to understand why the Staffordshire coal gave a 
higher result in the Thompson calorimeter than in the 
bomb. With the other three samples of coal it will be 
; seen that the agreement is far from satisfactory, the 
Lancashire, Monmouthshire, and Glamorganshire coals, 
with the Thompson instrument giving results about 2 - 4, 
5'5, and 6 per cent, too low respectively. 

In view of the great differences which have been 
observed, and the extreme importance of the matter 
from an industrial point, the authors, at Professor Lewes’ 
suggestion, undertook the investigation of some selected 
coals with typical calorimeters, and carried out the work 
in as careful a manner as possible, so that from a large 
number of experiments reliable data might be obtained, 
not onl}' between one calorimeter and another, but also on 
j the limit of error which might be expected when a series of 
experiments were made with the same coal in the same 
instrument. 

Starting from an anthracite the experiments were made 
with five coals with gradually increasing amounts of volatile 
matter. Unfortunately it was not possible to obtain one in 
which the volatile lay between about 20 and 33 per cent., 
although through the kindness of colliery proprietors and 
agents several specimens were examined. 

The calorimeters were the more common used represen¬ 
tatives of certain types;— 

(3) Where combustion is effected by admixture with a 
solid oxidising agent (Lewis Thompson). 

(2) Combustion with oxygen gas at constant pressure— 
(a) Where temperature of escaping gases is unde¬ 
termined (William Thomson). 

(h) Where temperature of escaping gases is under 
control (F. Fischer). 

(3) Combustion with oxygen at constant voluino 
(Mahler’s bomb). 

With the exception of Parr’s calorimeter in which 
sodium peroxide is used and the products absorbed, such 
a selection of calorimeters covers most types. There is 
no reason to suppose that any great difference in the 
results would be found with other individual calorimeters 
iu each class. 

Details of Experimental Work. 

Several hundred grins, of each coal were crushed and 
thoroughly mixed, and then some 200 grins, further reduced 
until it all passed through a 30-mesh sieve. In order that 
variations in the moisture should not interfere with the 
determinations the coal was always used after drying at 
100° C. A careful ultimate and proximate analysis was 
made of each sample. 

Lewis Thompson Calorimeter .—This instrument is too 
well known to need any description, and it is probably 
more often employed than any calorimeter since it is cheap 
and experiments are easily conducted even by an unskilled 
person. It has long been recognised that the results 
obtained are but approximations to the truth, and the 
unscientific addition of 10 per cent, for losses should at 
once condemn it. Nevertheless it is contended that it 
gives comparative results of a satisfactory character. 
This, however, as will be seen from the figures given can 
only apply with coals of a very similar nature. 

Win. Thomson (this Journal, 1886, 5, 581) summarises 
most of the objections to its use. Scheurer ICestuer (Hull. 
Soc. Ind. Mulhousc, 1888, 506) compared it with a Favrc 
and Silbermaun calorimeter, and states that for scientific 
purposes it is inadequate, but with 15 per cent, addition 
for losses the results agree within a maximum of 4 per 
cent. In no ease did he find the ratio of coal, 1 part, to 
oxidising mixture 10 parts, sufficient., and therefore ho used 
from 11'5 to 14 parts of the latter. 

J. W. Thomas (Chem. News, 1881, p. 135) gives much 
valuable information as to the use of this instrument. Ills 
results show that the more bituminous a coal the better arc 
the results, and further, that when a coal does not yield 
more than 86 per cent, of coke full values are obtaiued. 
With anthracite, dry steam, and bastard anthracites the 
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results Mere unsatisfactory. Thomas does not appear to 
have estimated the unburnt coal. 

lu working with the instrument the authors adopted the 
recommendations of Thomas, the coal being sieved through 
a 60-mesh sieve and the chlorate-nitrate mixture through 
one of 30 mesh. The weighed coal and chlorate mixture 
were transferred to a large corked tube and there thoioughlv 
mixed, the charge being afterwards packed into the 
crucible with a glass rod. Every care was taken that the 
initial temperature of the water was satisfactory—a point 
of importance according to Thomas. The water was not 
M'eighed, but accurately measured from a graduated ilask. 

Ill every case the amount of unburnt coal was determined 
by evaporating down the water and washings from the calori¬ 
meter with hydrochloric acid, taking up the residue with 
acid Avater, filtering through asbestos on a Gooch filter, 
which Mas then washed, dried, and weighed. The crucible 
was heated in a muffle till all carbonaceous material was 
burnt, and the loss of weight taken as unburnt coal. 

Two gauze discs Mere fixed on the bell of the instrument 
(as in Win. Thomson’s calorimeter) and were found to be 
very successful in breaking up the large, gas bubbles and 
giving better results generally; this modification was 
adopted for all the experiments recorded later. 

In view of the very large amount of unburnt coal in 
many cases, it was considered desirable to ascertain that 
the dryness of the chlorate coal mixture was not causing 
imperfect combustion. Samples of the mixed materials 
were put under a bell jar with water over night, and 
determinations made on the following day, when results 
in good agreement with those from tin* dry material Mere 
old ained. 

William Thomson Calorimeter (this Journal, 1880, 
5, 581).—With this instrument the oxygen Mas obtained 
from a cylinder, but in view of incomplete combustion 
said to result trom the gas being too dry (Adams, this 
Journal, J901, 20, 972) it was first passed through a 
Mueucko’s wash bottle containing water, and then through a 
calcium chloride tower tilled with thoroughly moistened 
pumice. 

The water value of the instrument was determined by 
weighing the parts and calculating from the specific heat*; 
experimental controls were made with known weights of 
warm water. 

In all tlie experiments the water (2,000 grms.) Mas 
weighed out. 

The thermometer used was one supplied with the instru¬ 
ment and was graduated in Fahrenheit degrees, each degree 
being divided into tenths and occupying about one centi¬ 
meter on the stein. With a lens it could easily bo read 
to t^° which would correspond to C. Assuming 

however that; an error of C. Mere made it would have 
affected the result hv some 40 calories, and a plus and 
minus error of this order in the same experiment would 
neveyexeeed 80 calories or 1 per cent. That the error duo 
to thermometer readings was very small is shown by the 
results with the Fischer calorimeter, where with four of 
the coals this same thermometer was used, the results being 
in close agreement. 

The results were corrected for losses by radiation taking 
place during the experiment. 

I 1 '. Fischer Calorimeter (l)ingl. Polyt. J., 885, 258, 
380, and Zeits. f. angew. Ohenn, 12, 351).—In this instru¬ 
ment the coal is burnt in the form of a pastille in a small 
platinum gauze basket. The products of combustion are 
cooled in a special chamber and led out by a wide metal 
tube. A thermometer in this tube enables the rate of 
combustion to be so regulated that no loss of heat occurs 
through the gaseous products. Fischer states that the 
issuing gases when charcoal was used show both carbon 
monoxide and hydrogen, so that combustion is not perfect. 
In our experiments a thiu smoke Mas always observed. 

The oxygen used was rendered moist by passing through 
the wash bottle and tower previously mentioned. For the 
experiments 1,500 grms. of water were weighed out and the 
water value of the instrumeut taken into account. The 
<1081 was ignited electrically. 


For the experiments made with coal K a special 
centigrade thermometer reading to 0. was employed, 
but unfortunately it got broken, and tor the other four coals 
the Fahrenheit thermometer was used. 

The results wore corrected for losses by radiation taking 
place during the experiment. 

The pastilles were easily made from bituminous or serai- 
bituminous coals, but were too fragile to be handled from 
anthaeitio coals. To overcome this difficulty a solution of 
gum tragacauth, 1 grin, per litre, was made and 5 c.c. of 
this mixed with 10 grms. of the coal, the pastilles moulded 
and then thoroughly dried in the water oven. This small 
amount of gum held the material perfectly and had no 
measureahle influence on the result. 

Mahler's Homh Calorimeter (Bull, de hi Soc. d’Eticour- 
ugement pour lMndustrie, 1892, 91, 317).-—The water value 
was determined fiom the specific heats of the various parts 
and Mas cheeked by determinations with naphthalene which 
yielded results in close agreement, with Herthelot’s. The 
amount of water weighed into the calorimeter vessel was 
2,450 or 2, 418 grms. according to the thermometer employed, 
thus giving a convenient factor (3,000) for the calculation 
of results. 

The correction for cooling used mhs the simple one which 
Mahler recommended, based on Newton’s law, this being 
sufficiently accurate for almost all calorimetric work where 
the time between tin* ignition and the maximum temperature 
is small. 

The correction for nitric acid formed was obtained by 
titrating the washings from the bomb with standard sodium 
carbonate (3*706 grms. per litre). Each e.e. of this 
solution represents 1 calorie in the correction. Since 
sulphuric acid is also formed and is titrated with the nitric 
acid, alloMunce was made for this, the titrated liquid being 
made acid and precipitated with barium chloride. The heat 
of formation of its equivalent in nitric acid was then 
subtracted from the number of c.c. of alkali used. The 
weight of barium sulphate obtained multiplied by 100 gives 
this correction directly. 

Ignition of the coal was made by means of fine platinum 
wire, so that no further correction was necessary. 

Discussion of Results. 

A summary of the results will be found iu Tabic V., and 
the general comparison based on the mean results of all 
the experiments is given in a diagram. 



Lewis Thompson Calorimeter. —The recognised deficien¬ 
cies of this much used instrument have already been 
alluded to, and although a great deal has been written on 
the subject, no information lias hitherto been available, so 
far as the authors can find, on the actual amount of coal 
which escapes combustion. If a charge he fired in a 
crucible in the open air, particles of ignited coal are thrown 
up to a height of several inches. Clearly if the bell were 
over the crucible such particles would be thrown back and 
extinguished. That the amount of uuburnt coal largely 
depends upon the proportion of oxidising material employed 
in fact is roughly proportional to it, is well shown with the 
four coals (A, 13, C, D,) in which the ratio was varied. 
Thomas {loc. cit .) states that “ the quantity which appears 
to he best adapted is not that which always gives the most 
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trustworthy results/' That this is due to the unburnt coal 
is clear, for the mixture which bums most vigorously is 
invariably that in which a high ratio of coal is employed 
and which gives the greatest amount of unburnt coal. It 
would appear desirable, therefore, to use as large an amount 
of chlorate mixture as possible, but a practical limit is soon 
reached for with the high proportions the combustion is very 
difficult to start, and more frequently than not the charge 
goes out, apparently owing to the mass of fused chloride, 
&e., in the crucible. The instruction often given to first 
find out the proportions in which the mixture burns most 
readily and then adopt them is therefore misleading. 

It was assumed in making the correction for the unburnt 
coal, that its calorific value would bo the same as that of 
the burnt coal, hut there is little doubt that such is not the 
case with a coal containing much volatile matter, for at the 
temperature in the crucible, the hydrocarbons would 
practically all he distilled out and burnt, so that it would 
probably be more correct to take the unburnt coal us 
determined and apportion to it a calorific value nearer to 
that of charcoal. That the correction in the above form is 
not satisfactory is evident from the results with coal K, 
where the mean result is actually higher than the bomb 
determination. 

The amount of unburnt coal with anthracite and semi- 
anthnicite is, perhaps, the most striking feature of the 
experiments for even with what art? regarded as the 
normal proportions (1 — 11), the mean values for the 
unburnt onl amounted to 31*8,22*3, 12'3, 4*3, and 5*7 
per cent, for A, B, C, 1), and E respectively. 

Generally speaking, the corrected results agree fairly 
well with those obtained with Win. Thomson and Fischer 
instruments (except. E) ; but the estimation of tin*, unburnt 
coal is so tedious an operation, and one which would be 
seldom carried out in practice, that most observers would 
rely on the uneorreeted figure, and this would he so far 
from the truth, except with a highly bituminous coal, as to 
be quite valueless. 

William Thomson Calorimeter .—The results obtained 
with this instrument were certainly disappointing, the limit 
of error for a particular coal being higher than we antici¬ 
pated. It will he seen, however, that the mean results more 
closely follow those obtained in the bomb than do the mean 
results with the other instruments. Great care had to he 
exercised to get complete combustion in the crucible, lor 
towards the end of the experiment the cooling effect of the 
platinum seemed to extinguish particles of coal in contact 
with it. We found it best to suspend the crucible in the 
brass cup witli a fine platinum wire ring. Possibly better 
results would he obtained if, instead of a crucible, a basket 
of fine platinum gauge were employed, and the coal 
compressed into small cylinders, as with the hiseher 
instrument. 

The possible sources of error may he (u) error in ther¬ 
mometer reading which has already been referred to, (/>) 
incomplete combustion of the coal in the crucible itself, 
(c) escape of products of combustion at a higher temperature 
than the water, (</) loss by the gases themselves, due to 
carbon monoxide, smoke, &c. 

This latter probably leads to the greatest error, for, 
however carefully the experiments were conducted, there 
was always more or less thin smoke at the top of the jar. 
Thomson, in the discussion on Adams's paper, stated that 
he had failed to find carbon monoxide in the products ; but, 
011 the other hand, several chemists, including Favre and 
Silbermann, Fischer, and Berthelot, have always found it 
present under such circumstances. 

The result of our experiments have an important bearing 
on Adams's work, already referred to, where he claims to 
have shown that oxygen direct from the cylinder gave lower 
results than when the oxygen was saturated with aqueous 
vapour. Adams gives only two “ careful ” determinations 
with moist oxygen, and these are certainly in very close 
agreement, and one with cylinder gas direct. The moist 
oxygen gave a value some 220 calories higher; but, with 
some other experiments not so carefully conducted with 
cylinder gas, the difference was only 126*4 calories. Seeing 
that in our experiments there was a difference of from 200 


to .‘100 calories with the same coal under the same con¬ 
ditions, it seems desirable, before condemning the cylinder 
oxygen, to make a more extended series of experiments 
with the oxygen under both conditions, and even then a 
definite result can only he arrived at by an analysis of the 
gaseous products from every experiment. It is so little 
trouble, however, to run the oxygen through water before 
use, that it might easily he arranged for in every laboratory, 
and this also would minimise any small error due to 
evaporation of water. 

Fischer Calorimeter .—This instrument gave very con¬ 
cordant results with each coal individually, the experimental 
error only amounting on the average to about 1 per cent., 
hut the mean results as compared with the bomb were 
disappointing. Tn four eases they were the lowest obtained 
with either instrument, and differed considerably from the 
correct value. Coal B was, however, an exception, and it 
gave a mean result which was higher than the means from 
either the Lewis Thompson or Win. Thomson calorimeters. 
On the five coals examined, the average error, as compared 
with the bomb, amounted to some I per cent. 

A curious result, and one for which we have not found a 
satisfactory explanation, was repeatedly observed during 
the experiments. By allowing the oxygen to pass through 
slowly, the thermometer which indicated the temperature 
of the escaping gases could easily be made to register 
nearly a degree lower than the temperature of the water in 
the calorimeter. It was thought that the expansion of the 
oxygen on leaving the cylinder caused a lowering of 
temperature, and that a cold stream of gas escaped 
through the outer spaces in the combustion chamber, but 
that this was not the ease was proved by taking the 
temperature of the oxygen at the top of the pumice tower. 
Here the gas was invariably at the room temperature. 

Mahler Calorime/ric Ifomb. —'This gave most, satisfactory 
results, and, seeing the close agreement obtained, it was 
unnecessary to make more* than three determinations with 
each coal. The greatest difference between any two 
results with the same coal was 26 calories. 

The advisability of making any correction for the nitric 
acid formed has been much discussed, and, therefore, we 
have included in Table IV. the uneorreeted values and the 
corrected. An increase of temperature during the com¬ 
bustion will lead to the formation of more nitric acid, and 
since with a higher final temperature the radiation correc¬ 
tion will be greater, the omission of this latter correction 
will tend to counterbalance any error caused by neglecting 
the nitric acid formed. 'Taking the mean results by both 
methods of calculating, for the five coals the mean value 
uneorreeted is only some 50 calories lower than the 
corrected results, the greatest difference w*th any coal 
amounting to some 62 calories. For all technical purposes, 
therefore, the simpler form of calculation is .sufficiently 
accurate. 

General Conclusions .—The Lewis Thompson calorimeter 
is the only one in general use relying on a solid oxidising 
material, and with this instrument the experimental error 
; is very large. For bituminous coals it might give a rough 
comparison, but in every case the amount of unburnt coal 
i should be determined and such determinations are laborious, 

1 and far exceed the trouble of arriving at a correct result 
with a bomb calorimeter. 

! The experimental error with a Win. Thomson ealori 
meter is also high, and whilst the Fischer calorimeter gives 
I concordant results for the same coal, these results are far 
! from the truth. There seems no reason to suppose that 
' other calorimeters of either of these types should give 
j much better results, for in every ease of burning coal with 
1 oxygen under atmospheric pressure there is the trouble of 
! incomplete combustion. 

The conclusion arrived at by all who have had expe- 
I rience with some form of bomb calorimeter as to its marked 
j superiority is amply confirmed by our results. The only 
I objection to its use is the question of expense. It is easy 
to manipulate when once the details have been mastered, 
and determinations can he made with fair rapidity ; it is rot, 

; however, an instrument suited to the rough and ready 
I methods of an engineering shop. Calorimetric results are 
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of little value unless they are fairly accurate, and the 
requisite degree of accuracy can only he arrived at when 
perfect combustion can be assured, as in the bomb. 

Calculation of Results from Ultimate Analytes. —This 
question has been frequently discussed, and has given rise 
to contradictory opinions. From the results given in this 
paper it is clear that a comparison can only be obtained 
with determinations made with a bomb calorimeter; or, if 
with some form of instrument where combustion takes 
place at ordinary pressures, the products of combustion are 
analysed and corrections made for unburut gases. Even 
when so corrected the results are not perfect, lor several 
reasons; and Scheurer Restner (Gomptes rend., 112, 233) 
has shown that the bomb method gives from 1 to 3 per 
cent, lower results than the corrected Favre and Silhermuun 
calorimeter. 

Mahler, in his exhaustive research, gives calculated and 
determined values for a large number of coals, the extreme 
calculated values relatively to the determined values on 
the coal dry and free from ash for the different classes 


being : — 

Calories. 

Anthracites. + 200 — 123 

Fat and semi-fat. + 95 — 285 

Fat gas coals. + 2*0 — 191 

Flaming coals Uiguitic). + 21 — 199 


Lord and llaas (Amer. Inst. Min. Eng., XXVII., 259) 
found a close agreement between the calculated and 
determined values for some forty coals, there being only a 
maximum difference of 2 per cent, and a minimum of 
0* 1 per cent., and they conclude that “ it seems certainly 
possible that the differences between calculated and 
observed values are within the limits of experimental 
error.” 

Lord, however (Eng. News, Feb. Kith, 1899), in tile case 
of live other coals, found a good agreement in three cases, 
but with the other two specimens, the calculated values 
were 2*7 and 3 1 percent, low, respectively. Lord sug¬ 
gested that this may be due to errors in analysis arising 
from uuburnt Carbon. Clearly the boat and ash could not 
have been heated after the first weighing to ensure that no 
further loss took place—a precaution which should always 
be taken when dealing with coals. 

From the results given in this paper it will be seen that 
with two ot the coals (B, C) the calculated values are over 
2 per cent, lower than the determined, and with coal K 
this difference amounted to little below 5 per cent. There 
is no reason to doubt the. analytical results, since they are 
the mean of duplicates in good agreement. The result 
with coal E’ may in a large measure be due to the some¬ 
what exceptional nature of the coal, containing as it does 
10*57 oxygen + nitrogen. Mahler recognised that the 


ordinary Dulong formula is not satisfactory when the 
oxygen aud nitrogen are high, and proposed a formula r — 

Q “ tott [81*100 + 34500H - 3000(0 + N)]. 

It is impossible to generalise on such a few experiments 
with individual coals which have been made by the authors, 
but, taking everything into consideration, there does not at 
present appear to be that close agreement between calculated 
values and determined values iu certain forms of bomb 
calorimeter which some writers have claimed. That a 
fairly elose agreement exists with a large number of coals 
may be granted, but exceptional cases arise, and these, 
being always liable to occur, make calculated results of 
doubtful value. It is only because of the renewed interest 
in the question which has arisen since the introduction of 
the bomb calorimeter that the matter has become of 
importance, for there is every reason to neglect the older 
controversy on this relationship because of the doubtful 
accuracy of many of the calorimeter determinations with 
which comparisons were made. 


'I'aiilk V. 

Summary of Calorimeter Results. 



Lewis 





Thome- 

Win . 



real. 

son 

Timm- 

Fischer. 

Mahler. 


(('or- 

son. 




■ reeled). 




A.-- Mean . 

SMH(S) 

8284 

8139 

Kl«0(.'l) 

Highest . 

3002 

8199 

8I72T. 

83351 

Lowest . 

8032 

8129 

89519 

8313 

Per cent, error _ 

0*4 

4'4 

1*0 

0*3 

It.—Moan. 

.. 7ar,(7> 

7178*9 

7599 

7710(3) 

Highest . 

7 m 

7303*5 

7591 

7727 

Lowest. 

7029 

7099*5 

7435*5 

7703 

Per cent. error .... 

5*3 

3*0 

1*27 

0*27 

C.— Mean . 

8331 

8324. (7) 

8243 

8017(3) 

Highest . 

. - ! 8412*5 

8125 

8287*5 

8331 

Lowest . 

. . | 8173 

81(52 

8187 

8303 

Per cent, error . 

3*1 

32 

1*2 

0*3 

H.— Mean . 

.. I 8114 

8233 

8919*7 

8394*5(3) 

Highest . 

.. ; 8239 

8394 

8987 * 5 

8402*5 

Lowest . 

.. 1 8033 

8153 

8997*5 

8389*0 

Per cent, error. 

2*3 

1*3 

4-0 

0* J6 

JB.— Mean. 

8178 

7832(8) 

7927 

802(1-3(3) 

Highest. 

8913 

7997 

7948 

8037 

Lowest . 

.. I 7997 

7755 

7598 

8018 

Per cent, error. 

3*9 

3*1 

0*9 1 

0*24 


Figaros m brackets show number of experiment* from which the 
moan was obtained. .When no figures are given the number of 
experiments was 0. 


Table VI. 


Analysis of Coals (</»•//> and Calculated Values. 


Coal. 

0. 

H. 

s. 

Ash. 

| 

(> + N. ' 

Fixed 

Carbon. 

Volatile 

Matter. 

Calorili 

... . 

Calculated. 

i Values. 

Determined. 

lV.r (lout. 

low of 
calculated. 



3*85 

0*77 

1 *98 

3*91 

91' is 

0'8t 

8537 

8325* 

0*7 




0*01 

9*50 

6*31 

89-89 

9*70 

7.'27 

7713 

2*4 



4*09 

(1-fill 

3*n 

4*39 

82’ 75* 

14*98 

8 1-25 

8317 

2*2 




0*985 

5*951 

5015 

73*81 

29-59 

82 H 

839 f 5 

1*8 


78*29 

4*70 

IMS 

45»9 

10*57 

61*10 

31*09 

7938 

8ii29*5 

1 

4*8 


Formula for 

calculated 

values: Q 

= [8110 0 + 3150H (II 

(O + N) 
8 

l ) + 2220 

Sj. 
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Meeting held on Friday , October 23rd, 1903. 

CHAIRMAN’S ADDRESS. 

THE RECENT PROGRESS OF TANNING AS 
A CHEMICAL INDUSTRY. 

BY J. T. WOOD. 

I need scarcely say how much I appreciate tho honour 
you have conferred upon me by electing me chairman of 
your Section. I assure you that it will be my endeavour 
to merit this honour, and to do all I can to promote the 
interests of the Section. In opening tho session I was in 
some doubt as to what I could say that would be of interest 
or value. In Plato's “ Charmides,” Socrates is made to 
say, '‘If everybody did what they have most the science 
of, we should no doubt have everything done most scientifi¬ 
cally,” and as I. suppose I have more of the science of 
tanning than anything else, it seems to me better to talk 
about that, even at the risk of trying your patience, than to 
venture upon tho unknown ground of a general introductory 
address. 

Plight years ago (October 5th, 1895) I had the honour to 
deliver the introductory address to a course of lectures on 
tanning to the students of the Goldsmiths’ Institute, in 
which I endeavoured to set forth some of tho advances 
which this great industry owed to science. The subject of 
technical education, which 1 touched upon in my previous 
address, is too wide to be discussed here to-night. A little 
knowledge is said to be a dangerous thing, but 1 would like 
to say that if a man takes an interest in his work, if he 
loves it, he must and will want to know all there is to be 
known about it; whether Huch knowledge will be of prac¬ 
tical use to him depends entirely upon the character of the 
man, but it is ridiculous to suppose that it can be hurtful 
to him. I propose to-night briefly to review the progress 
made during the past eight years, and, perhaps, to indicate 
the probable course of discovery in the near future. I may 
say that much of tho ground I am about to traverse has 
been covered by the valuable Cantor Lectures of Prof. 
II. It. Procter, delivered in April and May 1899, and by his 
“ Leather Industries Laboratory Book (1898),” and finite 
recently his “ Principles of Leather Manufacture (1903 ).?■ 
Only last year two new tanning schools have been opened, 
one in Turin, through the exertions of Signor Andreis, very 
completely equipped with machinery and appliances for 
illustrating known methods or for putting into practice new 
ideas; the other in Lyons by the Syndicat General de 
l’lndustrie des Guirs id Peaux. 

Taking the operations of tanning in their natural order 
our knowledge of the preliminary operations has received 
considerable additions. 

Liming .—Payne and Pullman’s indirect process (Eng. 
Put. 2879; this Journal, 1899, 501) is of considerable 
scientific interest. It consists in chemically producing 
calcium hydrate in the substance of the skin itself instead 
of working the skin in lime liquors. The hides or skins 
are treated with a solution of caustic soda (sp. gr. 1,02f) 
in a drum for three or four hours, and afterwards in a 
solution of calcium chloride (sp. gr. 1,020) for one to 
two hours. A double decomposition takes place according 
to the following formula :— 

2NaOH + OaClj = Ca(OII), + 2NaCl, 

the caustic lime being formed in the fibres of the skin. In 
this way the same amount of lime is introduced in four to 
six hours as by the usual method in seven to ten days. It 
is curious that the process does not loosen the hair of the 
skin in the same way as ordinary liming unless a certain 
amount of bacterial action has taken place in the soaks — 
i.e., if the hide is treated antiseptically the hair remains 
fast in the skin, and there is no doubt that the absence of 
bacteriological changes in this process is the chief reason 
why it has not Been adopted for all branches of the trade. 
The rt)le of bacteria in the liming process ought to be 
studied in our research laboratories in the same systematic 


| way that the bacteria in tan liquors, bates, and drenches 
have been investigated by Andreasch, Wood, and Popp and 
j Becker. The various species growing in the liquors should 
j be isolated, and their life history and action on skin worked 
out. In such a way the process of liming as carried out 
in practice would be thoroughly illuminated. I remember 
Lord Allertou, then the Right lion. W. L. Jackson, a 
thoroughly practical tanner, saying that in his opinion 
the leather is made before ever it goes into the tan liquors, 
and in my opinion this applies in an equul degree to limine 
as to pueriug. 

Satiny .—Passing from liming to bating, the action of 
the dung bate, which is used on almost all light leathers 
j to prepare them for the tanning process proper, has been 
investigated by the author, and some of the results published 
(this Journal, 1398, 1010; 1899, 990) under the title of 
“Notes on the Constitution and Mode of Action of the 
Dung Bate in Leather Manufacture.” In these papers the 
lines on which a culture of bacteria might lie practically 
applied to the bating of skins were indicated. Such a 
bacterial hate has now been put upon the murket by 
Dr. Popp and Dr. Becker, of Frankfort-on-Maine, under 
the name of Krodin. These authors have independently 
investigated the bacteria of dog dung, and have tried the 
action of pure cultures of over 100 different species on 
skin. Calf, sheep, and goat skins are now heiu* success¬ 
fully bated with Krodin on a very large scale. 

Pickling Process. —One of the most interesting operations 
in the course of preparing skins is pickling, in which the 
raw skins, wheu ready for tanning, are treated instead in 
a bath of sulphuric acid and salt. As tar as 1 am aware 
this process has been investigated in its scientific aspect 
by Procter only ('• Principles of Leather Manufacture,” 
p. 89; Cantor Lectures, 1899, p. 19), lint I believe that a 
systematic anil thorough study of the physical behaviour 
of skin, under the influence of acids and salts, will prove 
a fertile field of discovery in the future. I might occupy 
the whole evening with the consideration of this process, 
hut will mention only one instance of its importance in 
tho direction 1 have indicated. Pickled skin will directly 
absorb basic chrome salts from a concentrated solution 
without damage to the fibre of the skin. If chromium 
sulphate be used it appears to displace the hydrochloric 
acid on the fibres; this can then be washed out, and the 
chrome remains fixed in the skin. 1 may, perhaps, express 
the hope that, some of our research laboratories will take 
up the study of the process, and publish the results. 

Bacteriology of Tan Liquors.—The bacteriology of 
vegetable tan liquors was thoroughly studied by the late 
Prof. Andreasch, of Vienna, his work “Gahmiigs Krschein- 
ungen in Gerhebruhen ” (this Journal, 1896, 910) being 
the most important hitherto carried out in this field. He 
isolated and described a large number of organisms growing 
in tau liquors, and showed the various changes brought 
about by them. A few of the more important results of 
his researches may be briefly summarised. 1. Putrefactive 
bacteria from the hides, bates, drenches, &c., accommodate 
themselves to the acidity of tan liquors, they dissolve 
certain nitrogenous constituents of the hide, and thereby 
furnish the chief nutriment for the more specific acid- 
producing bacteria. In liquors which are in use, the 
production of acid is proportional to ihe hide substance 
present. 2. Acetic acid, whioh, in fresh tun liquors is the 
chief acid, is always formed by two separate processes : 
(u) the production of alcohol by yeasts from the glucoses 
of the non-tannins, and (6) the fermentation of the alcohol 
by acetic bacteria. In tan liquors, acetic acid is never 
formed directly from carbohydrates, 3. Lactic acid is 
produced by several species of bacteria both from the 
; sugars and other carbohydrates of tau liquors, and from the 
! sugars ulouo by a yeast. A good supply of nitrogenous 
nutriment is necessary for its production, the greater part 
of which is furnished by the hides. 4. Butyric acid occurs 
in traces only in sound tan liquors. 

Tanning by Concentrated Extracts .—In the tanning 
process proper the principal change is the large increase 
! in the use of strong extracts, the most important being 
j quebracho. Solid extracts made from this wood contain 
! from 60 to 70 per cent, of tannin, and are cheap, the 
l price of the tannin per pound averaging 3d., as against 6 d. 
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{or the tannin of gambier, and 3'80rf. for sumach tannin. 
It is especially of value for the tannasro of light leatheis. 
One of the sources of loss in the use of these solid extracts, 
viz., the insoluble matter (difficultly soluble tannins), has 
been done away with by the patent process of Lepctit, 
Dollfuss, and Gannser (Eng. Pats. 8582 of 1890 and 2603 
of 1898; this Journal, 1897, 46 ; 1899, 285), by which the 
wood is treated with bisulphites of soda. The extracts 
keep the leather soft, and act more quickly than those 
prepared in the usual way. Parker and Gannser (this 
journal, 1901, 1085) have shown that the sodium bisulphite 
in the extract is not absorbed by the leather, and that no 
sulphuric acid is formed. I may call attention, however, 
to the fact that extracts prepared in this way cannot be 
used to tan pickled skins, owing to the acid decomposing 
the salts which hold the difficultly soluble tannins in 
solution. In connection with the vegetable tanning process 
I would suggest a great problem for our organic chemists, 
of whom we have some distinguished representatives here 
to-night—a problem not only of importance to tanners, but 
of great interest to botanists in the study of the physiology 
of plants—I mean the synthetic production of tannin on 
analogous lines to the synthetic production of indigo. This 
thing is not a manufacturer’s business; it is purely a 
question for tho organic chemist. So far back as 1867, 
gallotannic acid was synthesised by I,owe, by the action 
of silver nitrate on barium gnllate (“ Leather Industries 
Laboratory Book,” Procter, p. 60), and it seems to me 
possible, considering the great advance which has been 
made in organic chemistry since that date, to produce 
commercially a pure gallotannic acid. Procter has shown, 
and I have fully confirmed his conclusions, that leather 
can be made by means of gallotannic acid, and if this can 
he produced synthetically I foresee many important uses 
for leather tanned with it. 

Valuable contributions in tin's department are the Society 
of Arts Committee’s report on Leather for Bookbinding, 
and Dr. Gordon Parker’s paper on the same subject (Jour. 
Snc. Arts, 50, [2558], 25, 32), in which the causes of 
decay in bookbindings are clearly specified and remedies 
pointed out. Parker’s paper on the “Application of 
Kjcldukl’s Method of Estimating Nitrogen in the Tanyurd 
as a means of controlling the Tanning and finishing of 
Sole Leather,” is also of value as pointing out to the tanner 
a way in which ho may gain an exact knowledge of the 
composition of his leather iu overy stage of the process. 

Chrome Tanning and its Chemistry.—In chrome tanning 
there has been a great advance in the quantity of leather 
produced; indeed, it has almost displaced the older sorts 
of leather for the uppers of fine shoes. I do not know ot 
any great discoveries, but a notable contribution to tho 
working of the process is Procter’s description of a cheap 
one-bath chrome liquor (Leather '1 rades Jleview, ,!uu. 12, 
1897 ; this Journal, 1897, 152). Bichromate of potash is 
reduced by means of glucose and the calculated quantity 
of acid sufficient, to form the required basic salt. Skins 
are tanned with this liquor as with tile one-bath chrome 
liquor of Martin Dennis. Lepctit, Dollfuss, and Gannser 
have recently patented a process for tanning and colouring 
skius iu the same hath and at one operation. 

In the chemistry of chrome tanning much research has 
been done, one of the chief points elucidated being the 
state in which the chromium exists in the skin. In the 
case of the two-bath process it was supposed that the 
chromium existed as tho oxide, on or in combination 
with the fibre of the skin. Krutwig and Dalimier (tins 
Journal, 1900, 58) found that normal chromium sulphate, 
Cr 2 (S 04 ) a , was absorbed by skin iu an unchanged condition. 
The salt used in practice is more basic, and Procter and 
Griffith have ascertained the relation of chromium to acids 
both in the leather and in the residual liquors iu the one- 
bath process (this Journal, 1900, 225), using a tanning 
liquor made by adding 25c.c. of normal sodium carbonate 
( = 1 • 328 grm. of Na,CO„) to 100 c.e. of 10 per cent, chrome 
alum solution. The chrome in this liquor is represented 
by the formula Cr 2 (SO,),. s . In the leather produced the 
relation or ratio of chromium and acid corresponded to 
the formula 0,(80,),..„ that in the residual liquor to 
Cr 2 (SO,) 2 . 6 , showing that the chromium fixed in the leather 


is more basic than that in tho original liquor. This result 
is not in agreement with Krutwig’a (Collegium, 1902, 
20—161), who found not only tho normal salt, hut also a 
basic salt, (■r 3 0 ;i 9Cr a (S() 4 )., 4- Aq, were absorbed un¬ 
changed. Fahrion ((’oil., 78, 278) considers that both 
1’rooter’s and Krutwig’s conclusions are correct, but that 
their different results are due to the different way iu which 
they prepared the skin for tanning. 

Stiasuy (Der Gerber, 1901, SKA; 1902, 121) has shown 
that iu the two-bath process, although hydrochloric acid is 
used both iu chroming and reducing, a basic chrome sulphate 
is formed on the fibre of the skin. The SO, is furnished by 
the thiosulphate used for reduction, while the 01 is washed 
out in the form of sodium chloride. Ho further showed 
that chromium sulphates possess more powerful tanning 
properties than the chlorides. 

Wiinsch (this .Journal, 1902, 1544) has patented a one- 
bath tanning process in which a precipitated chromium 
hydroxide is dissolved in chrome alum solution in such 
proportions that one-fourth of the whole sulphuric acid is 
combined with sodium or potassium oxide, and the rest 
with excess of oxide of chromium. 

Amend (this Journal. 1903, .37) in America has patented 
the use of nitrites of chromium in combination with alkaline 
nitrites for tanning, but I have not heard that the process is 
in use. 

Titanium arid Formalin Tanning ,— Lamb and Spence 
(Eng. Pat. 11,092, June 30, 1902) have recently patented 
the use of titanium suits for tanning, these being used in 
the same way as chrome salts (this Journal, 1902, 1286). 
If l were to enumerate all the patents which have been 
taken out for chrome tanning I should only weary you to 
little purpose. 

By the advance of chemical industry two other bodies, 
once of laboratory interest only, have been rendered 
available for tho tanner. I refer to formaldehyde and 
formic acid. Formaldehyde is sold commercially in the 
form of a 40 per cent, solution under the name of 
“ formalin.” It has the property of rendering gelatin 
insoluble, and several processes have been patented 
for its use in tanning—Burckhardt, Tullis, Combret, and 
notably Payne and Pullman (this Journal, 1899, 381 ; 
1900, 915 ; 1899, 504). The last of these is being worked 
by Messrs. Pullman, of Godaiming, on a large scale in the 
production of buff leather. The skins or hides are treated 
in a drum with a mixture of formalin and sodium 
carbonate; the alkali is subsequently removed by treating 
the skins in a solution of ammonium sulphate. The leather 
produced almost exactly resembles chamois leather both 
in appearance and constitution. Proctor (Cantor Lectures, 
28) considers the tanning action of fish oils which are used 
iu the dressing of chamois leather to be due to the direct 
tanning action of aldehydes which are produced by the 
oxidation of the oil. 

Formic acid has given the leather dyer a strong and 
cheap organic acid, which can bo used in place of sul¬ 
phuric acid, and which has no injurious action on tho 
leather. Lamb, at Uerold's Institute, has made a number 
of careful experiments on tho use of this acid, the results of 
which are published in the Journal of the Society of Dyers 
and Colourists, September 1903, and should prove of use to 
manufacturers. Fight years ago there were people who 
predicted that aniline dyes would entirely displace the old 
wood colours. This, however, has not been the case. On 
the contrary, the wood colours have been given a new lease 
of life by the introduction, on the one hand, of their extracts 
iu a handy and concentrated form, and, on the other hand, 
by the application of titanium salts as mordants for these 
Avood extracts. Lamb in England and Droller in Germany 
(this Journal, 1902, 1286; 1903, 906) have done some 
valuable work on this subject, and I am able to show you 
a number of colours dyed with the help of titanium in 
the dyeing laboratory of Herold’s Institute by Mr. M. C. 
Lamb. 

I have already referred to the patented process of 
Lepetit, Dollfuss, and Gannser, by which skins are dyed 
and tanned in one bath. Tin's is accomplished by adding 
to a chrome liquor, dyestuffs which do not precipitate— 
such as Logwood Lake, Indigo Substitute, Naphthol 
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Black, Orange 2 Jl, Naphthol Yellow S. The tanning 
proceeds in the same way as in the one-bath chrome 
process. 

Machinery-Degreasing and Theory of Tanning.— The 
construction of machinery for leather work has made 
enormous strides during the past eight years, and although 
this has nothing to do with chemistr}', I cannot let the 
occasion pass without mentioning a few points. Although 
the shaving machine invented by Rood in America was in 
use at the time, it has since almost driven out hand-shaving, 
and in some cases does work which it was impossible to do 
by hand. The Vaughan striking-out machine, the principle 
of which is also applied to unhairing, has been modified and 
improved by Turner (again in America). He lias increased 
the number of tables to live, and tlie machine will uuhair 
from 3,000 to 4,000 skins per day with one operator. The 
striking-out machine, with two operators, will put out 3,000 
skins per day. 

The degreasing of leather has attained very great im¬ 
portance. The process of extracting the grease from leather 
by means of benzoline was introduced into this country 
from the United States in 1878 by Sir John Turney, 
the head of the firm to which I belong. It consisted in 
dipping the skins in a vessel filled with benzoline and 
leaving them until the grease lmd dissolved out by 
diffusion; when the solvent became so far saturated with 
grease as to be of no further use it was run into a still, and 
the spirit distilled off and used again. The process was 
expensive on account of the loss of solvent from the skins, 
which were simply dried in the open air. Mr. F. N. 
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Turney, a brother of Sir John’s, after numerous ex¬ 
periments, succeeded in constructing a plant by which tin- 
whole of the solvent was completely recovered both fron 
the greasy residue and from the skins. There are uov 
large plants at work in London, Paris, Nottingham. 
Stourbridge, New York, and elsewhere. 

I have no time left for any consideration of tho theorv 
of tanning, but it presents problems of great interest ti 
the chemist and physicist. Korner (Jahresb. Deutsch 
Gerberseh., 1899, 1900, 1903) has contributed three im¬ 
portant papers iu which the tanning process is discussed 
in the light of modern theories of physical chemistry. 
Kttrner comes practically to the same conclusions us Knapp 
| did 45 years ago in his classical research on the nature of 
j tanning, viz., that leather is animal skin in which the 
fibres are prevented in any way from sticking together on 
| drying. In other words, tunning is a physical and not a 
chemical process. Kbruer’s conclusions are adversely 
criticised by Fahrion (Zeits. f. augew. Chem., 1903, 28—29) 
in another most valuable and instructive paper, in which h»- 
endeavours to show that tanning is a chemical process, and 
that leather is a salt in which the hide can function either 
as base or acid. 1 consider these papers of great im¬ 
portance to the science of tanning, as bringing together 
varying and apparently conflicting views of the process, 
and, as it were, crystallising the scattered knowledge of it. 
They show, too, the interest that tauuiug is exciting in the 
minds of purely scientific workers. 

All these things can have only one result—the advance¬ 
ment of the industry to which I am proud to belong. 
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I—PLANT, APPARATUS, AND MACHINERY. , 

Enolish Patents. 

Compression of Air or other Gases-, Apparatus for the 

-. II. Hollington, Manor Park, Essex. Eng. Pat. 

24,834, Nov. 6, 1902. 

Tim compressor comprises one or more cylinders, in each 
of which a hollow piston moveB. Each cylinder con¬ 
tains a quaqgity of water or other liquid, which forms a 
liquid seal with the piston and so prevents leakage, the inlet 
and outlet pipes being disposed in the cylinder with their 


orifices above the level of the sealing liquid. The pipes 
are provided with suitable valves, and the outlet pipe may 
lend to a gasometer or other accumulator.—it. A. 

Temperatures of Liquids; Apparatus for Exchanging 

-. [Sterilising, IteJrigerating, Condensing, $r.] L. 

j Desmaroux, Paris. Eng. Pat. 26,073, Nov. 26, 1902. 

I The apparatus is of tho type in which a parallel circulation 
( of the liquids, iu reverse directions or otherwise, is employed. 

I It is constructed of interchangeable parts, and consists of 
a series of superposed chambers formed of metal plate* 
j fixed to end-bars and blocks, which are reversely arranged 
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between successive plates, thus for mi up two series of alter¬ 
nating chambers having the chambers of each series in 
communication. Separate inlets and outlets for the two 
series are provided at the ends of the apparatus.—R. A. 

Temperature of Liquids, particularly of Water , in Central 
Condensing Plants and the like.; Process for Regulating 

the -. H. Ihtlcke, Bochum, Germany. Kug. Pat. 

19,623, Sept. 11, 1903. 

The fluctuations of temperature are transmitted to a liquid 
which easily expands or evaporates, and the expansion or 
evaporation of this liquid is employed to control, through 
pistons, floats, or the like, the supply of water or other 
liquid to the coudenser, cSte. (See also Kug. Pat. 20,349 of 
1901 ; this Journal, 1902, 904.)—R. A. 

Clarifying Waste Liquid extracted from Coal, Ore, and 

the like ; Process of and Apparatus tor -. F. Baum, 

Herne, Westphalia. Eng. Put. 762, Jan. 12, 1903. 

The materials are delivered, first, on to an inclined per¬ 
forated bottom plate or strainer, through which tin; water 
and finer materials pass ; secondly, on to an endless per¬ 
forated feeding band ; and are then returned, preferably 
through a second perforated plate, on to the layer of 
coarse materials which has been delivered from the inclined 
straining plate on to the band, so that the finer materials 
form on the coarser materials a permeable layer for filtering 
or clarifying subsequent supplies of water. The second 
perforated plate serves to distribute the water and finer 
materials close over the layer of materials on the feeding 
band. (Compare with Eng. Pat. 18,779 of 1902; this 
Journal, 1903, 41.)—R. A. 

Freezings Methods of -, and Apparatus therefor . 

(x. Wollers, Kssen-on-the-Ruhr, Germany. Kng. Put. 
17,793, Aug. 17, 1903. 

Bodies of any kind are frozen by a current of compressed 
gas or air, conveyed from a source through a supply tube to 
the place in which the freezing is to be effected, the current 
being discharged through a pressure-reducing valve. The 
expanded gas or air is conveyed hack through a tube 
surrounding the supply tube, for the purpose of further 
cooling the gas or air therein, and is then returned to the 
source of supply through a tube coated with insulating 
material. The compressed gas may be dried before passing 
to the supply tube, and a second pressure-reducing valve 
may be provided in the return tube.— R. A. 

United States Patent. 

Cn/st. alii sing Apparatus. 11. Winter, Charlottenburg, 
Germany. U.S. Pat. 742,34 4, Oct. 27, 1903. 

Tub apparatus consists of a horizontal cylindrical vessel, 
having a centrally supported rotating shaft, carrying 
radial arms which support secondary shafts, on which are 
drums receiving rotary motion from blades wheu the central 
shaft is revolved. The blades arc pivoted to discs at the 
ends of the drums, means for limiting the movements of 
which are provided_K. S. 

French Patents. 

Distillation; Apparatus for -. O. Perrier. 

Fr. Pat. 328,074, Sept. 1, 1902. 

A long, rectangular, horizontally-inclined chamber is 
divided into a number of compartments by transverse 
partitions fixed to its bottom, and extending nearly to the 
top. Another series of partitions fixed to the top of the 
chamber dip into each compartment alongside the other 
partitions, reaching within a short distance of the bottom. 
The chamber is filled with liquid to a certain height, each 
compartment communicating with the adjoining lower one 
through an overflow weir and a channel penetrating the 
dividing partition. On heating the chamber, the vapours 
pass from the top of one compartment, through the space 
between two partitions, into the next compartment, ; 
entering at a level below the surface of the liquid, and 
emerge beneath a perforated false bottom, which breaks 
them up into hubbies, and thus forces them to stir the j 
liquid.—L. F. G. 
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Concentrating Liquids in Evaporating Apparatus ; Process 

and Plant for -. M. Kkenberg’s Aktiebolug. Fr. 

Pat. 332,484, May 5, 1903. 

She Kug. Pat. 10,124 of 1903 ; this Journal, 1903, 878. 

—T. F. B. 

Separating Solids from Liquids ; Process for -. 

W. Schuler. Fr. Pat. 332.533, May 20, 1903. 

V coarse grained sandstone serves as a support for a 
layer of line sand, 10 mm. in depth, through which the 
liquid to he filtered is forced under pressure. The coarse¬ 
grained stone is grooved on its lower surface to allow 
of the ready discharge of the liquid.—L. F. (4. 

Storing Compressed Gases or Liquids ; Cartridge for ——. 
Soe. Anon. d’Applications des Gaz Liqmiftos. Fr. Pat. 
332,588, April 28, 1903. 

Into the open end of a metal cartridge is screwed a short 
tube provided with a central hole and seating for a valve, 
and screwed on the outside so that it can be connected to the 
receiver for the compressed gas. The other end of the 
cartridge is rounded, and has a small circular opening. 
Into this hole is dropped from inside the cartridge a short 
hollow piece of metal, closed at the end which is inside 
the cartridge, and provided with a flange, with which it 
rests on the run of the hole. Over the part projecting outside 
the cartridge is slipped an india-rubber ring, and the hollow 
part of the piece of metal is hammered down all round, 
tightly closing up the hole.—L. F. G. 


II.—FUEL. GAS. AND LIGHT. 

Rnglish Patents. 

Clarifying Waste Liquid extracted from Coal, Ore , and 
the like ; Process of and Apparatus for ——. F. Baum. 
Kug. Pat. 762, Jan. 12, 1903. I., adjoining column. 

Peat-Blocks for Fuel; Manufacture of --, and Com¬ 

pression ami Drying of other Substances. \V. P. Thomp¬ 
son, Liverpool and London. From F. While, Toronto, 
and G. A. Grilliu, Guelph, Ontario. Kng. Pat. 17,514, 
Aug. 12, 1903. 

Peat, from which the water has been drained, is put in 
an enclosed and perforated mould heated to about 
30D—330 F. by suitable heating jackets. The peat is 
subjected to a pressure of about lo lb. per sq. iu., ami 
this pressure is increased, stepwise, by 10 lb. per sq. in. 
every minute, till, after 23 minutes, the maximum pressure 
of 230 lh. per sq. in. is reached. The heating is then 
continued for a few minutes, the. pressure being gradually 
diminished, ami the peat-block thus allowed to shrink 
away from the sides of the mould. The block is then 
removed, and may still be air-dried if desired. 

The moulds are placed in a travelling carrier, and at 
each movement of the carrier the pressure on them 
is increased by 10 lh. per sq. in. The pressure is applied 
by means of levers actuated by stationary cams, which act 
on the moulds. A carrier contains 64 moulds, each 
holding 64 peat-blocks—L. F. G. 

Gas Producers. W. II. Beanes and Werner, Pfleidererand 
Perkins, Ltd., Loudon. Kng. Pat. 2 4,878. Xov. 12, 1902, 

A water*hot t'OM producer having a metallic ring arranged 
at the bottom of the fuel chamber, is provided with a 
central extension that dips into the water, uud a central 
conical fuel support extending upwards through the ring 
and downwards into the seal. This apparatus heats the 
air before it comes into contact with the fuel. At the 
upper end of the producer is a regenerative chamber of 
chequer-work, the heat of which may be used to warm air, 
to raise steam, or for any other purpose. Above the hearth 
the producer has a lateral inspection door closed by a plate. 
A rocking shaft enables the fuel support and its appur¬ 
tenances to he agitated so that clinker and ash may bo 
removed without breaking the water-seal.—F. II. L. 


o 
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Producer-Gat Plant. J. Robson, Sunderland. Eng. Pat. 
25,560, Nov. 81, 1902. 

Tbb plant includes a gas producer, condenser, hydraulic 
box, and sawdust scrubber. The producer consists of a 
combustion chamber, surrounded by two annular spaces, 
through the inner of which the air passes, aud from the 
outer the producer gas is withdrawn. The air is supplied 
by means of a fan, to a central annular space, round 
the coal-hopper, where it is partially heuted, and from 
which it passes through pipes at the top of the combustion 
chamber into the annular space surrounding the combustion 
chamber, taking up water vapour from dishes into which 
water drips through thistle funnels, placed in the pipes. This 
air and steam is introduced beneath the fire-bars of the grate. 
Some pipes are arranged in the annular air heating space, 
in which ammonia or other volatile fluid is vaporised to j 
drive a motor for working the fan. The gas passes into I 
the lowest trough of the hydraulic box, then into the I 
trough above, and so on, and through a sponge filter to the 
sawdust scrubber and a bell gas-holder, the bell being con 
structcd to control the action of the motor for driving the 
fan. The vapour from the engine passes into a condenser 
contained in a writer tank, the water-feeding apparatus of 
which supplies the hydraulic hex, and also the dishes 
arranged in the air-supply pipes of the generator. The 
hydraulic box consists of a number of troughs one above 
another, the water of each upper trough overflowing into 
the one below. The air-supply being controlled by the 
fluctuations of the bell gas-holder, it is stated that gas is 
produced only as required.—W. C. 11. 

Gas; Purification of Iron-making Blast-Furnace -, or 

any Combustible Gas of Analogous Character. 11. H. 
Thwaiie, London. Eng. 1’at. 24,152, Nov. 4, l'Jl)2. 

An amplification of Eng. l’atf. £670, 1594 ; 15,664 and 
23,597, 1896; 4225 and 15,595, 1901; and 14,771. 1902 
(this Journal, 1895, 663; 1896,724 ; 1897, 806 ; uml 19U2, 
1029).—F. H. L. 

Euencii Patents. 

Coal Products f “ Burrow ”] ; Process of Utilising Waste 

-, for Industrial Purposes. 1). Janko, J. Kiss, and 

K. Stirling. Er. Pat. 232.401, May 26, 1903. 

Stic Eng. Pat. 12,776 of 19C3 ; this Journal, 1903, 1040. 

—T. F. B. 

Fuel Compound; Manufacture, of an Emulsified -. 

The Fuel and Gas Manufacturing Co. Fr. Pat. 332,402, 
May 26, 1903. 

See U.S. Pat. 728,855 of 1903 ; this Jotirra’, 1903, 735. 

—T F. it. 

Briquettes; Manufacture of Coal —, uithovt Itesin or 
Bituminous Products. A. Denisly and E. Gilson. Fr. 
Pat. 332,501, May 11, 1903. 

Coal dust is mixed with molasses, and tome hardening 
material, such as cement, hydraulic lime, or plaster, and 
the briquettes dried at a timperuture of 400° to 5uo" C. 

—L. F. G. 

Substances mixed uith Liquids [Carbonisation of Peat, 

$ c.] ; Healing Apparatus for - M. Ekenberg. Fr. 

Pat. 332,600, May 12, 1903. 

The process is adapted for converting into coke the organic 
tubstauces present in peat, wood waste, powdered hones, 
Ac., or for producing coke from coal. It is of special use 
for the carbonisation of ptat (see also this Journal, 1903, 
1122). The mixture of solids and liquid, or solids to which 
the requisite amount of water has been added, is introduced 
into long tubes, which are heated in a furnace. The mixture 
is moved along these tubes by suitable means, such as an 
endless screw or a pump. The tubes may be enlarged in 
cross-section at the pait where they are exposed to a high 
tempt rature.tfn order to retard the movement of the 
material in this pait, and thuB ensure longer beating. 


Gas Retort and Producer. Deutsche Heizungs-Industrie 
Meininghaus Bachrodt and Co. Fr. Pat. 332,522 
May 18, 1903. 

This combined apparatus for simultaneously making 
illuminating gas from coal and fuel gas from coke, con¬ 
sists of a vertical furnace with firebars at the base and a 
charging orifice on top, centrally through which extends 
a metal retort having also a charging aperture at its top 
and a discharging orifice beneath. Coke is fed into the 
furnace proper, where it is imperfectly consumed, so as to 
yield a power gas, which pusses oft through a suitable 
conduit, while the heat generated during the process raises 
the central retort to a temperature suflieient for the car¬ 
bonisation of the coal put therein. When the coal has 
been coked, it is drawn off from the bottom of the retort, 
and immediately introduced into the surrounding furnace. 

—F. H. L. 

Calcium Carbide ; Manufacture of -. A. Badoil ami 

J. Serou. Fr. Pat. 332,416, June 2, 1903. 

Lime or chalk is mixed with powdered carbon, and the 
whole is made up into briquettes with the aid of tar or 
pitch. These are heated in a combustion furnace to a 
temperature of 1,000° C., and then throw n without loss of 
heat into the electric furnace to effect the necessary 
reaction. The claim is essentially for an economy in 
electrical energy.—F. H. L. 

III.—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES 

United States Patent. 

Lampblack; Process of Making - [from Tar], 1{. 

A. Sembduer, l’orz. Germany. U.S. Pat. 741,726, 
Oct. 20, 1903. 

Tar is introduced into one end of a cylindrical, rotating 
furnace, heated to between 300° and 400° O. The interior 
wall of the furnace is provided with a spital ridge, so that 
the tar is gradually led along to the further end of the 
furnace, where it is removed. An outlet for the volatilised 
products is also provided.—T. F. II. 

French Patents. 

Distilling Mineral Oils and Similar Substances; Pro¬ 
cess and Apparatus for -. A. J. Korufcld. Fr. 

Pat. 328.051, Aug. 6, 1902. 

The apparatus is so designed that the oil, &c., is at once 
heated to a high temperature, and the vapour is kept under 
pressure until it reaches the condensers. 

The oil is pumped into the lower ends of a series of 
vertical, or slightly inclined tubes, heated in any suitable 
manner. The products of distillation pass up these tubes 
into a horizontal tube, and thence into the condensers, 
by way of an orifice, the size of which can be regulated to 
keep the vapours at any desired pressure. The condensers 
are of worm form, placed horizontally, each loop being 
supplied at its lowest point with an exit pipe, thus allowing 
a large number of fractious to be takeu—T. F. B. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

p-Halogen-o-nitrobenzaldehydes. F. Sachs and K. ICempf. 

Her., 1903, 36, [13], 3299—3303. 
j>- Chloro-o-nituobenzaldeh v de is obtained from o nitro- 
/i-amiDobcuzaldoxiine by treatment with aqueous ferric 
chloride solution. The y ield is 60 per cent, ol that required 
by th<ory. The corresponding p bromo- and p-iodo-e- 
nitrobeuzaldebydes are obtained in an analogous manner, 
the yield in the latter ease being small. o-Nitro-p-amino- 
henzaldoxime is obtained by reduction of o-p-dinitro- 
btnzaldoxime with ammonium sulphide. p-Chloro- and 
p-bromo-o-nitrobenzaldi hyde were also prepared from the 
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aminonitrobenzuldoxime by diazot'ming and employing 
Sandmeyer's reaction. Thep-lialogen-o-nitrobcnzal<lehyde» 
closely resemble the mother-substance in properties. They 
readily form halogenised indigos with acetone uud alkali, 
and are transformed by the action of light into the 
corresponding o nitrosobenzoic acids.—E. F. 

m-Azoxi/benzaldehi/de and it* Aualm/ue.i A. Human and 
H. Weil Ber., 1903, 36, [13], 3109—3473. 

By reduction of m-nitrobenzahh-hyde with ferrous sulphate 
and caustic soda, a 70 per cent, yield of w-a/.oxybenzalde- 
hyde is obtained. This compound reacts in the normal 
wav with substituted ammonias, such as phenvlhydrazine, 
hvdroxylamine, aniline, hydrazine. lVc. Itotli aldehyde 
groups always take part in the reaction, lty oxidation with 
permanganate in sodium carbonate solution, m-azozybenz >ie 
acid, NjO (C,H 4 .C:00I1) 3 . is produced. On heating with 
strong sulphuric acid, a wandering of the azoxy oxygen 
atom takes place, and nt-benzaldcliyde-azobeuzoic acid— 

1IOOO. (’,H 4 .N : N.OjIL.CHO, 

is formed. This reaction does not take place if the aldehyde 
groups are combined with ammonia residues, &e. 

On lieatiug m-azoxyhenzuhlehyde with dimethyl- or 
diethyltioiline and sulphuric acid, leuco compounds are 
obtained which on oxidation give dyestuffs of the character 
of the inal ichite greens, but not showing notable dyeing 
properties. Dimcthylanilinc gives m-Azoxyletieonmlaehite 
Green— 

.N.C a H 4 .CI£.[C fi n 4 N(CHA.]j 
°\ 1 

On oxidation with lead peroxide this gives a dyestuff of 
a rather yellower shade than Malachite (ireeu. 

p. Azoxybenzaldehydc and p-bcn«ildohyde - azobenzoic 
acid cau be prepared in a similar manner to the meta com¬ 
pounds. The salts of //-benzaldehyde azobenzoic acid react 
with substituted ammonias; the compound with phenyl- 
hydrazine sulphonic acid— 

HO()C.C 6 H 4 .N : N.C 6 H 4 .fTI : N.NH.C f ,H 4 .SO a !I t 
dyes woo! in an acid hath, just like a true azo dyestuff, a 
fine orange-brown colour. r lhc corresponding hydrazine 
compound shows the properties of a substantive dyestuff. 

1 -A. B. S. 

Chlorination of p-Amino- and p- Hyd ro.ry-n'-p'- d hi it rod i - 
phcnylamine hy Means of Sodium (Adorate and Hydro¬ 
chloric Acid. F Keverdin and l\ Crepieux. Ber., 1903, 
36, [13], 3262—3271. 

Various derivatives of o p dinitrodiphenylamine were 
treated in acetic acid solution with sodium chlorate and 
hydrochloric acid, p - Amin r )-o / -//-dinitrodiphenylamine 
yields, according to the conditions either m-m-dicliloro-//- 
hydroxy - o' - p r - dinitrodiphenylamine, the corresponding 

dichloroqumonedinitrophenylimide, or a trichloro - p - 

quinone - o' - p' - dinitrophenylimide. /> - Hydroxy - o' -//- 
dinitrodiphenylamine yields identical products. //-Aeetoxy- 
o'-p'-dioitrodiphenylamines yield, under similar conditions 
/»-acetoxy-o-chloro -o'-//-dinitrodiphenylamine, which is 
easily saponified to the corresponding hydroxy derivative. 
On further oxidation with hydrochloric acid and sodium 
chlorate, this yields a trichloroquinonedinitrophenylimide. 
p- Aikoxy-o'-p'-dinitrodipheny famines yield //-quinone o'p'- 
dinitrodiphenylimide, whereas the corresponding o-alkoxy- 
dcrivatives yield o • alkoxydichloro - o'-//-dini t red i phony 1- 
amines. a-Naphthyldichloro - o' - p' - dinitrodipheny amine 
yields, on similar treatment, a dichloro-derivative. Ihe 
corresponding $-naphthyl compound }'iclds a inonochloro 
derivative, together with a more highly chlorinated product. 
Bromine derivatives of p-hydroxy-o'-z/'-dinitrodiphenyl- 
arnine are also described.—-E. F. 

Mercaptans and Nitriles; The Reaction between . 
W. Autenrieth and A. Bruning. Ber., 1903, 36, [F3], 
3464—3469. 

1’inner and Klein (Ber., H, 1825) found that on leading 
dry hydrochloric acid gas into a cooled mixture of benzo- 
nitrile and amylmercaptan, the hydrochloride of benzimino- 


thioamyl ether is produced. The authors have studied the 
reactions between thiophenol, ethylene sulphydrate and 
xylylene sulphydrate on the one hand, and various mono- 
and dinitriles on the other, and they conclude that the 
reaction expressed by the equation— 

H.ON + R.SH + 1101 » lt.O(;NII)(.SIt), HCI 

holds good in general. By the action of ethylene cyanide 
on ethylene sulphydrate they obtained a dark green powder 
of the formula-- 

( ’If,. C( : Nil. HCI) .S.t'llj 

I I 

CII 2 .C(:NH)-S.CHj 

The salt dissolves in cold water, hut the solution decomposes, 
especially on warming. The aqueous solution dyes wool and 
silk a bright green in the cold, which is fast to light, hut is 
tunic 1 yellow by alkalis owing to the liberation of the free 
base. The green colour returns on immersing in acid. 

The salt is fairly stable in the dry state.— A. B. S. 

Polythiosulphonic Acids of //- Diamines. A. G Green and 

A. G. lVrkin. .1, Client. Sue. (Trans.), 1903, 1201 — 

121*2. 

Tuts work is the continuation and completion of a series of 
researches conducted M one of ihe authors in conjunction 
with the Clayton Aniline Co., Ltd. (See Kng. Puts. 21,832, 
22,460, 22,817 of 1898; 5039 and 18,658 of 1899; and 
4792 of 190').) Starting from Vidal’s opinion that the 
black sulphide dyestuffs arc polythia/.incs, they attempted 
to synthesize these colours from polythiosulphonic acids. 
By the oxidation of a mixture of the, at the time 
unknown dithiosulphonic acid of p - plienylencdiainino 
and a inomunirie, a number of black and brown dyestuffs 
were obtained, having the general properties of sulphide 
colours, but chemically distinct, from any known member 
of this class, and having le."B affinity for cotton. Probably 
these are not polytliiazines, but sulphydro- (SH) or thio 
snlpho- (S.SO.,11) derivative! of insoluble bodies of the 
aniline black class. 

Owing to the diverse character of the bodies which, by 
the action of poly sulphides, give sulphide dyestuffs, it is 
probable that their peculiar dyeing properties depend, not 
on their nuch al structure, but on the presence of SH groups. 
This group renders soluble the insoluble parent substance, 
and cotton is dyed hy atmospheric oxidation of the soluble 
—SNa compound to the. insoluble —S—S— compound. 

All these dyestuff matters are amorphous powders which 
cannot he purified, but the intermediate products, the poly- 
thiosulphouie acids of // phenylenediamine, crystallise well. 
The polythiosulphonic acids were prepared by Bernthsen’s 
method, only with a larger proportion of thiosulphate and 
oxidising agent. 

The dithiosulphonic acid (1.) was prepared by acidifying 
a cooled solution of //-phenylencdiamine, sodium thio¬ 
sulphate (2 tools.), and sodium chromate. The potassium 
salt forms yellow needles; the free acid, nearly colourless 
prisms, very soluble in water. Owing to the presence 
of S.SO ;( H groups in the ortho positions to the amino 
groups, tliis acid shows several characteristic condensations. 
Nitrous acid gives a stable bisdiazosulphide (II.), which 
forms colourless prisms melting at 224° — 226° with 
decomposition — 


Nils 

(II) N 

| /N j S.SO.,11 

/\ 

\/ 

NH. 

s 1 1 

V V 

- 

N : N 


With organic acid anhydrides, or with aldehydes, anbydro 
derivatives are foimcd. Thus, acetic anhydride gives 
diethenyl -2:5-disulphydro -// - diaminobenzeue (III,), and 
benzaldehyde gives a similar benzenyl compound. The 
former forms colourless needles, m. pt. 98°—100° C. ; the 
latter, pale veliow needles, m. pt. 232°—234° C. By the 
action of hydrochloric acid on the potassium dithiosulphonate 
i the hydrochloride of 2:5- disulphido -p - phenyleDediamine 

o 2 
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(IV.) ia formed by the splitting off of sulphuric and sul¬ 
phurous acids. The free base forms minute garnet-red 
prisms, m. pt. 234°—235° C., soluble in sodium sulphide. 


(III.) 


N : C.CH., 

A.s 


s. 


oh 3 -c 


\/ 

: N 


(IV.) 


S: 


NH., 

/\'.e 

I i • a 


\/ 

NH, 


On reduction with ziuc dust the dithiosulphonic acid 
gives 2:5-disulphydro-jJ-phenylenediatnine— 
C 6 IIj(NI1 2 ) 2 (SH) 2 . 

From these condensations it is evident that each S.S0,11 
group in the acid occupies an ortho position to a different 
amino group, and the S.S() 3 II groups are probably in the 
para position to each other. 

The tetrathiosulphonie acid is prepared in a similar 
manner to the di-acid, except that double the quantity 
of sodium thiosulphate and of chromate nre employed. It 
forms a tetrazo compound and a tetrasulphide — 


S: 

S: 


NIC 

/\ . 


I I: 


\/ • 


Nil, 


s 

s 


The latter is insoluble in the usual solvents, but dissolves in 
aqueous sodium sulphide solution. 


Tetramethyldiaininodiphenylhydroayanthratwl with Ben¬ 
zene, Toluene, and Dimethylaniline ; Condensation 

Products of -. A. Haller and A. Guyot. Comptes 

rend., 1903, 137, [16], 606—610. 

Benzene, toluene, and dimethylaniline react with tetra- 
methyldiaininodiphenylhydroxyauthrano]—• 

no / o (VLNccn,), 

c 6 il< /C 6 ii :i N(ch 3 ) 3 

x co / 


not, as might be expected, with elimination of a molecule of 
water, but with formation of addition products, which, in 
the form of the free base, are colourless compounds, but 
form highly coloured salts, anil react with 1 mol. of phenyl- 
hydrazine or hydroxylamine with elimination of 2 mols. of 
water. 

The properties of these compounds point to their being 
derivatives of y-dihydrodiphenyl anthracene, c.y., that from 
slimethylaniliue (I’hthalic Green base) would be — 

HO , C toe C 6 1I 4 N(CH ,)., 

C 6 H / ')C li II : ,N(CIb,)j 

ho N c / cjLNiCiy, 

tht* luuco base being— 

H / C ■ C 6 ir 4 N(CII ;j )., 
c„h/ >C,;U 3 NCCII 3 ) 2 
HO ' C / C 6 1LN(C1I.,1 s 
^nd Phthalic Green (the hydrochloride)— 

Cl /C -C <; H 4 X(CII :{ ), 

C„H 4 ( ) C f ,lI :l N(Cll : ,) 3 

no / l(', i n 1 N(cn 3 i J 

Similarly the compounds with hydroxylamine and phenyl- 
hydrazine may be regarded as— 


, C— H 

I _ 

C 6 II 4 ( NOII C,,H ;i N(CH 3 )j 


,' NOlf"' 
' C—II 


/ 


C —R 


C 6 H 4 { N.NHC s H 3 C 0 H 3 N(CHj) : 


‘\ 1 ’ 

N C — R 


R representing C.II S , CH 3 .C 6 H.„ or (CII 3 )jN.C 6 H.,. 

-T. F. B. 


Azo Dyestuffs derived from a- Aminoanthraquinnne ; Fast 

-. C. Lauth. Comptes rend., 1903, 137, [17], 

661—664. 

IliizoTiSED a-aminoanthraqjinone, when coupled with 
phenols and their sulpbonic acids, gives, usually, very 
fast dyestuffs. Diazotisation is preferably carried out in 
dilute sulphuric acid solution, the solution being allowed 
to stand with sodium nitrite for about 20 hours, and the 
reaction being judged complete when a sample of the 
liquid gives no red coloration with sodium carbonate. This 
diazo solution is added to the phenol, &c., dissolved in 
sodium carbonate solution, aud the dyestuff is finally salted 
out. lied dyestuffs were obtained by coupling with 2 . 4 , 
2.6, 2.7, and 2.8-naphtholmonosulphonic acids, and 2.3.7 
aud 2.3. 8 -naphtholdisulphonic acids. An Amaranth was 
obtained from a-sulphouaphthol ( 1 ’iria’s salt) and chromo¬ 
trope acid (1.8- dibydroxymiphthalcne- 3.6 - disulphouie 
acid). Brown dyestuffs resulted from using a-naphthnl, 
resorcinol, m aminophenol, o- and m-cresotinic acids, 2 . 6 - 
naphthylamine monosulphonie acid, toluyleuc diamine, 0- 
naphthylumine, diphenyla-nine, and salicylic aeid ; and violet 
dyestuffs from a-naphthylamine and H-acid (S-amino-a- 
naphthol-3.6-disulphouic acid). All these dyestuff's dye 
wool from baths containing sodium sulphate and sulphuric 
aeid. The shades obtained from the dyestuffs derived from 
naphthol sulphonic acids and amiuomiphthol sulphonic 
acids are very fast to fulling and light; the others are 
more or less fugitive. Aminoanthraquiuone sulphonic 
acids, when diazotised aud coupled, give similar dyestuffs, 
which are more easily soluble than those from aminoanthra- 
quinone. The shades obtained may he modified by means 
of solutions of metallic salts, c.y., treatment with copper 
salts, and potassium bichromate gives shades ranging from 
violet lo brown.—T. F. 11. 


ludanthrene and Flavanthrene. It. Scholl and 11. Burb¬ 
ling,w. Her., 1903, 36, [13], 3410—3445. 


Tub analysis and molecular weight, determination of 
ludanthrene (see Fr. l’at. 309,503 of 1901, also .Supple¬ 
ment; this Journal, 1902, 42, 911) correspond to the 
formula O 5 .JInO. 1 N.,, and the author’s further investigations 
lead him to consider Induuthrene to bo N-dihydro l .2.8.7- 
anthraquiuone-azine. 

O 


/\/ 



It is exceptionally stable, and a very weak base. It can 
be oxidised to the corresponding azine containing two hyd¬ 
rogen atoms less (anthraquinone-azine), which is a green¬ 
ish-yellow base, considerably more basic than Induuthrene. 
It abstracts hydrogen from other sabslances with extra¬ 
ordinary avidity, to re-forin ludanthrene, being reduced 
to the latter even by nitrobenzene. Authraquiiioneazine 
combines with ammonia and witli aniline to form amino- 
anil aoilino-iudanthrcne. With caustic alkalis it forms 
oxyinilantlirene, aud with hydrochloric and hydrobromie 
acids, mouocbloro- and monobroino-indanthrene. The blue 
reduction product of indanthrene formed in the inelt aud 
iu the alkaline hydrosulphite vut is probably N-dihyilro- 
1 . 2 . 2 '. l'-authraquinoneauthrabydroquinoneazine— 


/ CO /NH 


C(OII) 

1 > C 6 n 4 . 

C(OH)' 


With zinc-dust and alkaline hydrosulphite solutions n 
brown solution is obtained which probably contains the 
corresponding dihydro-anthrahydroquinone. Both these 
substances are readily reoxidised to Indanthrene by tin 
action of the air. With phosphorus and liydriodic acid- 
three further, more highly reduced, derivatives of Indan 
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tbrene are formed ; these are, anthranoneuzine, C> h H 
the N-dihydro derivative of this com pound ,0.^11 iJLN.,, and, 
finally, 1.2 . 2 / .l / -aiithrazine, ('o H H 1(i N‘> which is an azine of 
anthracene, and is also formed by distilling Indanthrene 
with zinc. dust. The fact that Indanthrene has a t'ar 
deeper colour than the corresponding azine, of which it is 
a reduction product, is accounted for by the formation of 
two strongly auxochromic itnino groups from very weakly 
basic nitrogen atoms. Many analogous cases amongst 
other classes of compounds are cited in support of this 
view. The great stability of the hydrogen of the imino 
groups in Indanthrene is accounted for by the influence of 
the four negative carbonyl groups. 

K. Bohn has found that if /Leininoanthraquinone is 
heated with potassium hydroxide to 330'’—IJ5<> ( ’., a yellow 
dyestuff, Flavanthrene, is formed instead of Indanthrene. 
M. Kunz has found that if j8-aminoanthrmjuinono is 
treated with acid oxidising agents, both Indanthrene ami 
Flavanthrene arc formed. Monoehloro-indanthrene, ob¬ 
tained by the action of hydrochloric acid on anthraquinone- 
azine, is somewhat more soluble, and lighter and more 
brilliant in colour, than Indanthrene. In distinction to the 
latter, it is not attacked by cold hypochlorite solution. 
Halogen derivatives of Indanthrene are also obtained by 
direct chlorination and bromination. Indanthrene O, which 
is obtained in this way, is a mixture of dibrmno- and 
tribromo-indanthrtne. Amino indanthrene gives, with alka¬ 
line hydrosulphitc solution, a daik blue solution indistin¬ 
guishable from that produced by Indanthrene., but the 
dyeings produced by the same are greenish blue, ai.d 
become green with hlcaching-powdcr more rapidly than 
indanthrene dyeings. Auilido-indanthrene is reduced more 
slowly by alkaline hydrosulphite solutions. The dyeings 
produced by it on cotton arc also greenish-blue, and less 
stable to bleaching-powder than Indanthrene dyeings. 

— K. K. 

United States Patents. 

Colouring Matter [Anthraguinone Dyestuff j ; Blue -. 

H. Hobo, Mannheim, Assignor to Uadische Anilin mid 
Soda Fabrik, Ludwigshafen-on-Kliine. U.S. Pat. 739,579, 
Sept. 22, 1903. 

See Fr. Pat. 319,018 of 1902 ; this Journal, 1902, 1 151. 

—T. F. B. 

Disazo Colouring Matter (Vice Dyes tiff ]. E. Schleicher 
and A. Dorrer, Assignors to the Bad he he Anilin und 
Soda Fabrik, Ludwigshafcn-on-Uhine. U.S. Pat. 741,93(5, 
Oct. 20, 1903. 

The dyestuff obtained by coupling two molecules of diazo- 
tised naphthionic acid with 1 .5-dihydroxynaphthalene dyes 
wool, from acid, baths, violet shades, which are converted, 
on subsequent treatment with potassium bichromate and 
acetic acid, into violet-black shades.—T. F. B. 

Azo Dyes [ Dyestuff's "| ; Process of Making -. I- 

Scholl, Assignor to Farbwerke vorm. Meister, Lucius 
und Bruning, Hbchst-on-the-Maine. U.S. Pat. 741,552, 
Oct. 13, 1903. 

Diazotiskd orthoaminophenol is coupled with 1.8-azimino- 
naphthalene-4-sulphouic acid iri alkaline solution.^ ^ ^ 

Sulphur [Sulphide] Dyestuff; Blue - y and Process of 

Making same. K. Her/., Assignor to L. Cassella and 
Co., Frankfort-on-the-Maine. U.S. Pat. 742,189, Oct. 27, 
1903. 

See Addition to Fr. Pat. 317,219 of 1901 ; this Journal, 
1903, 792.—-T. F. B. 

French Patents. 

Oxidising Organic Substances ; Process of • Djj- 
Parisienne Coul. d’Aniline. Fr. Pat. 328,069, Aug. 2u, 
1902. 

See Eng. Pat. 19,178 of 1902 ; this Journal, 1903, 945. 

° ’ _T. F. B, 


Basic Dyestuffs [„-l cridine Dyestuffs ] from tormylated 

Compounds i Preparation of -J. K. Geigy anti 

Co., Switzerland. First Addition, dated .May 11,19C3, 
to Fr. Pat. 330,487 of March 21, 1903; this Journal, 
1082,1903. 

Fokmyi. \tko derivatives of aromatic bases, such as aniline, 
the naphthylamines. aminophenol-cthera, /)-diamines, and 
bases of the benzidine series, arc melted at high tempera¬ 
tures with m diamines iu presence of ammonium salts or 
salts of organic buses. Basic dyestuffs are so obtained, 
dyeing tannin mordanted cotton and leather in golden- 
yellow to orange-yellow and yellowish-brown shades dis¬ 
tinguished hv fastness to light. The w-diamines may bo 
replaced by their alkylated derivatives.—K. F. 

Substantive Dyestuffs [Sulphide Dyestuffs] ; New Black 

-. Soe. Anon. «les Mats. Colorant es et Prods. China. 

de St. Denis. Fourth Addition, dated May 19, 1903, to 
Fr. Pat. 292,400, Sept. 8, 1899. 

AeconniN*; to the second supplement to this patent, 
dyestuffs are obtained hy heating, finally to 200° 0., the 
products obtained hy the action of sulphur chloride on 
phenol or cresol with substituted diphenylamines. Accord¬ 
ing to the third supplement, fast cotton dyestuffs are also 
obtained if the heating is only carried to lflt) 1 ’ G., the 
diphenylamine derivatives suitable for this invention being 
derived from p-phenylem diamine and phenol or o-eresol 
(see this Journal, 19o2, 40). It is now found tint all the 
diDhenyInmines mentioned in the above-mentioned second 
supplement are without exception equally capable of yield¬ 
ing blue sulphide dyestuffs, dyeing unmordanted cotton,, 
by subjecting them to the process described in the third 
supplement.—K. F. 

Dyestuffs of the. Anthracene Series [Anthracene Dyestuffs] 
and Intermediate Products for such Production; Pro - 

(luetion of New -. Soe. Anon, dcs Prods. F. Bayer 

et Cie. Fr. Pat. 332,321, May 23, 1903. 

1.5-and 1.K-dinitrounthiaquinones are converted into 1.5- 
and 1.8-nitroalpliylairiiiioanthraquinones hy heating with 
mono- or diulkylated aromatic amines. These latter are 
converted hy treatment with bromine or with agents which 
liberate bromine into 1 -alphylamino-2.4-dihroino-5 nitro- 
anthraquinone and 1 -alpliy luniino-2.4-dibromo-8-nitro- 
anthruquinone respectively. < >n condensation with primary 
aromatic amines, these dibroino-coinpounds yield 1-amino 
2-bromo-1.5-dialphy larninoanthraquinoue or l-amino-2- 
bronio-4.8-diulphylamifiounthiaquinone respectively. These 
are converted by sulphonating agents into dyestuffs which 
dye uiunordanted or mordanted wool in blue, bluish-green, 
or greenish-blue shades.—K. F. 

Sulphide Dyestuff, Blue , derived from p-hydroxy-p'-amino- 

m'-methyldiphenylamine. ; Production of -. Sandoz 

et Cie., Switzerland. Fr. Pat. 332,560, May 28, 1903. 
p-W YDiioxv-//-amnio-»F-ni(.thj Idiphenylamine is heated 
with sulphur, with or without addition of chromium 
hydroxide, to 170 — 210’ G. The product d>es unmor¬ 
danted cotton in indigo-blue (shades. In presence of 
chromium hydroxide, a product is obtained which dyes in 
brighter and slightly redder shades than that obtained in 
absence of this substance.—E. F. 

Disazo Dyestuffs f Azo Dyestuffs] Directly Dyeing Woolf 

Production of Primary Black -. Oesinger et Gie. 

First Addition,dated Oct. 10, 1902, to Fr. Pat. 327,938 of 
June 12, 1902 (this Journal, 1903, 1041). 

One molecule of atninonaphtholsulphonic acid II is com¬ 
bined in an acid medium with a diazo compound derived 
from a simple mono- or polychlorinated aromatic amine 
(chlorinated derivatives of aniline, of its bomologues, or of 
the naphthylamines). The resulting mono-azo compound is 
combined in an acid medium with a second molecule of a 
simple mono- or polychlorinated amine, or of a non- 
ehlorinated amine (aniline, its homologues, or the naphthyl- 
amines), and the resulting compound treated with sodium 
carbonate. The dyestuff's obtained in this way dye wool 
from an acid bath in black shades, fast to alkalis and to 
light, which arc bluer than those obtained from dyeatufib 
• prepared according to the original patent.—B. F. 
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Y.—PREPARING, BLEACHING, DYEING. 
PRINTING AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Mercerised Cotton ; Test for -. H. Lange. Fiirber- 

Zeit., 190.1, 14, [20], 365—969. * 
Mercerised and unmereerised cotton may be distingui»bed 
from each other by immersing them, after removing from 
them any substances, e </., finishing, materials, which might 
interfere with the test, for about three minutes in a solution 
prepared by dissolving 5 parts of potassium iodide in 12— 
24 parts of w atcr, adding 1 —2 parts of iodine, and then 30 
parts of zinc chloride dissolved in 12 parts of water. The 
cotton is thtn washed. Unmercerised cotton very quickly 
loses its colour, while mercerised cotton remains blue for 
some time. The test may be employed for cotton dyed 
pale or medium shades ; cotton dyed dark shades of c< lour 
should first be bleached.—U. 11. 

Reserves under Aniline Steam Colours or Alizarin Colours; 

Aniline Colour - -. E. Bettig. ltev. Gen. Mat. Col., 

1903, 7, [83], 325. 

Tub cotton cloth is prepared with Turkey-red oil, 1 : 20 , 
dried, padded in a 2 per i ent. solution of tannin, and passed 
through the hot flue. The goods are then printed with a 
reserve which contains tartar emetic and a basic aniline dye¬ 
stuff j e.g., a Safranine Bed reserve would be made up as 
follows:—600 grins, of Kafianine are dissolved in a hot 
mixture of 11 litres of thick starch solution and 5 litres of 
acetic acid, and, whilst the liquid is still hot, 1,400 grins, of 
tartar emetic are added. After printing with this reserve, 
the goods are reprinted with a two-colour design containing, 
for example, a dark and light shade of Methylene Blue. 
A Methylene Blue reserve would have the following 
composition 18 litres of thick starch solution, 0'5 litre 
of acetic acid, 70 grms. of Methylene Blue, and 900 grms. 
of tartar emetic. A green reserve can be made by mixing 
Methylene Blue and Auramiue to form a resist for alizarin 
colours ; citric acid or a citrate is added so as to resist both 
the mordant and the tannin, as follows :—10 litres of sodium 
citrate solution of 32° B., thickened with starch, 1 kilo, of 
tartar emetic, and 10 litres of thick starch solution. The 
Alizarin Red which is to be resisted should contain less 
nitrochloride of tin and less of the (in salt of thesulphonatcd 
oil than usual. After steaming, the goods are passed 
through tartar emetic solution, washed, and soaped.-—R. S. 

English Patents. 

Dyeing Yarns or Threads; Impts. in -. J. VV. 

Shaekleton and I. Barraclough, Keighley. Eng. Pat. 
26,725, Dec. 4, 1902. 

In order to prevent certain parts of a hank of yarn from 
being dyed, the hank is passed through a tube, and a plug 
or wedge is pushed into the latter, so as to press the yarn 
closely against the tube and prevent the enclosed portion 
of yarn from being dyed, when the whole hank is immersed 
in the dye-bath.—A. B. 8. 

Fibres, Yarns, Fabrics, or other Materials; Apparatus for 

Treating -, with Heated Liquids. J. Gebaucr, 

Berlin. ' Eng. Pat. 28,100, Dec. 19, 1902. 

It is claimed that by this apparatus tiie treatment of the 
material is rendered uniform and regular. The apparatus 
consists of a vessel fitted with a central vertical perforated 
pipe and an inner perforated wall a short distance from the 
outer one. The central pipe is connected with a pump, 
which sucks liquid through the perforations and forces it, 
by a pipe enclosed in the central one, to the top of the 
apparatus, where the liquid is sprayed over the material 
packed between the central pipe and the perforated inner 
wall of the vessel. The liquid fills tho space between the 
two walls, ana is sucked through the material in a radial 
direction by the pump. The apparatus is continuous in 
action. To avoid loss of heat, the heating arrangement is 
also placed in the central channel.—A. B. S. 


United States Patent. 

Waterproof Fabric. A. Muller-Jacobs, Assignor to him¬ 
self, C. Miiller-Jucobs, J. G de Sty a k, and II. I!. Roberts, 
all of N.Y. U.S. Pat. 742,212, Oct. 27, 1903. 

Tut: fabric is impregnated with a solution of an alkali 
bicarbonate and a soluble soap, as sodium stearate, and 
thtn passed through an acid solution of a metallic salt, 
for instance, an acetic acid solution of aluminium chloride, 
the metal combining with the fatty acid to form an in¬ 
soluble soap. The insoluble aluminium soap mixed with 
aluminium hydroxide, and occluding carbon dioxide, is thus 
claimed to be “chemically precipitated upon the constituent 
fibres in a finely-divided, discrete, and distributed state.” 

—B. N. 

Fhknch Patents. 

Scouring and Pleaching Wool; Process of -. J. A. 

Regraffc and P. E. l’oujol. First Addition, dated 
April 18, 1903, to Fr. Pat. 329,928, March 3, 1903. 
(See this Journal, 1903, 1043.) 

Ammonium phosphate or ammonium sulphate is added to 
the sodium carbonate solution for scouting purposes; this 
solution may be superseded by one of sodium phosphate. 

—T. E. 15. 

Reserces on Tissues Dyed with Sulphide Dyestuffs ; Pro¬ 
cess for Producing - . Manuf. Lyon de Mat. Col. 

First Addition, dated May 4, 1903, to Fr. Pat. 311,614, 
Juue 10, 1901. 

Tim process of making reserves on tissues, described in 
the principal patent (this Journal, 1902, 51), is applied also 
to spun fibres, such as warp, yarn, &c.—T. F. B. 

YII—ACIDS, ALKALIS, AND SALTS. 

Carbon Monoxide ; Velocity of Decomposition of -——. 
A. Smits and L. If. Wolff. Zcits. physik. Chem., 45, 
199—215. Chem. Centr , 1903,2, [18], 987. 

The authors have investigated the reaction expressed by 
the equatiou 2CO = CO., + C. They find that in presence 
of finely-divided nickel, the reaction is a monomolecular one 
at 25G J , 310", 340°, and 445° C. (compare Selietiek am! 
Zimmcrmann, this Journal, 1903, 630). They find further 
that, contrary to Buudouard’s statement, the reaction is 
already notably reversible at 445’ 0.—A. S. 

; Ozone; Contribution to the Study of -. L. Grafcnberg. 

Zeits. auorg. Chem., 36, J55—378. Chem. Centr., 1903, 
2, [16], 863. 

For the decomposition of water by fluorine, regarded as an 
ionic reaction, two equations can be given —(1) O" + 2F =■ 
2F' + O; (2) OH'-t- F •* F'+ OH. For the decomposition 
J of water by chlorine, only tho first equation can apply, as 
the potential of chlorine (l’3fl), though above that of 
oxygen ions (1 • 1), is below that of hydroxyl ions (l - 67). 
In the case of fluorine, however, both equations come into 
account, as the potential of fluorine (1-96), is sufficiently 
above that of hydroxyl ions. Since, in the reaction with 
chlorine, only oxygen is formed, whilst in the case of 
fluorine, ozoue also is produced, the formation of the latter 
must be due to the discharge of hydroxyl ions, and probably 
follows according to the equation GOH'«-0 3 -e 3lI a O + 65?. 

—A. S. 

Ammonia Solution; Vapour Pressure of Aqueous - 

Part II. E. P. Pernmn. I’roc. Chem. Soe., 1903, 19, 
[270], 204. (See also this Journal, 1902, 116.) 

The partial pressures of the ammonia and water-vapour 
evolved by an aqueous ammonia solution have been found 
by aspirating a known volume of air through the solution 
i and determining the amouuts of ammonia and water 
withdrawn. The experiments were made at temperature- 
j ranging from 0° to 60° O., and the concentration of the 
solutions employed varied from 0 to 22 ‘5 per cent, ot 
ammonia. 

, It was found that the sum of the partial pressures was 
equal to the total pressure determined by the statical 
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method, and also that the relationship between the partial 
pressures and the concentration of the solution is that 
deduced by Duhern and others for binary mixtures of 
liquids. 

Anodes , Unalterable ; Behaviour of -, specially in the 

Electrolysis of Hydrochloric Acid. It. Luther and F. J. 
Brislee. XI. A., page 1248. 

Nitric Acid in Metallic Nitrates ; Electrolytic Reduction 
of -, to Ammonia. XV. H. Easton. XXIII., page 1258. 

Boric Acid on Iodides ; Action of - and its Use for 

Separatiny Iodides from Bromides and Chlorides. 
II. Baubignv and I’. Rivals. XXIII., page 1257. 

Perchlorate ; Electrolytic Formation of -. 

W. Ocehsli. XI. A., page 1218. 

Persulphates ; Oxidation of Organic Substances by -, 

in Acid Solutions [Determination of Haloyens]. M. 
Dittrich. XXIII., page 1257. 

Carbon Dioxide in presence of (Chlorine ; Determination 
of -. C. Offerhaus. XX11 L, page 1257. 

Ary on in the Atmosphere ; Determination of -. 

11. Moissan. XXIII., page 1250. 

English Patents. 

Catalysis [Sulphuric Anhydride Manufacture]; Imp/s. in 

-. V. IlOlbling, Vienna, and II. Ditz, Bruim, Austria. 

Kng. Pat. 24,250, Nov. 5, 1902. 

See Ft. Pat. 326,321 of 1902 ; this Journal, 19< 3, 796. 

—T. F. B. 

Alkaline Prussiates ; Manufacture of -. (I. K. Davis, 

Kuut-ford. Eng. Pat. 26,506, Dec. 2, 1902. 
Ammonjacal gas-water is added in slight excess to solution 
of a ferrous salt, and the precipitate. (*‘ milphide mud ”) 
of ferrous sulphide and carbonate is filter pressed and 
mixed with sodium carbonate solution, 5 inols. of which 
are taken for every 4 mols. of the ferrous salt from which 
the ** sulphide mud ” was derived. The mixture, or “ alkali 
cream,” thus formed, is used to wash gaseous mixtures 
(such as crude coal gas) containing hydrocyanic acid or 
ammonium cyanide, until it ceases to absorb cyanogen 
compounds. The mixture then contains insoluble ammonium 
ferrous ferroeyanide and some ferrous sulphide in suspen¬ 
sion in a solution of sodium ferroeyanide and carbonate. 
This product is passed through a heater and still, such as 
that described in Eng. Pat. 16,349 of 1888, whereby the 
mixture can now be filtered with replacement of the basic 
ammonium by sodium. The sodium ferroeyanide is obtained 
from the solution by usual processes. The filtered-off residue 
of sodium-ferrous ferroeyanide is agitated in the cold with 
rather less than sufficient caustic soda to remove the basic 
irou, whereby ferrous oxide and sodium ferroeyanide are 
formed, and are reserved for treatment in the cycle of 
operations.—li. S. 

United States Patents. 

Sulphuric Anhydride and Sulphuric Add; Process of 
Makiny », by the Contact Process. M. Schroedcr, 
Hamborn, Germany, Assignor to the New Jersey Zinc Co., 
New York. U.S. Pat. 742,502, Oct. 27, 1903. 

Fcjrnaok gases containing sulphur dioxide aud oxygen are 
purified from foreign matters that would otherwise deposit 
upon the catalytic material, then reheated by means ol the 
hot furnace gases, and passed into contact with catalytic 
material for the production of sulphuric anhydride and 
sulphuric acid.—E. S. 

Acetate of Soda; Process of Makiny -. VV. M. 

Grosveoor, Edgewater Heights, Assignor to General 
Chemical Co., New York. U.S. Pat. 741,243, Oct. 13, 
1903. 

Sodium sulphate is heated, in solution, with excess of 
calcium acetate, and the solution precipitated by sodium 
carbonate, filtered, and the filtrate evaporated ; the crude 
eodium acetate is then fused and recrystallised. 


The mother liquors, containing sodium ucetate, are 
evaporated to dryness, and the residue fused and heated 
with sulphuric acid “ to expel the mineral acids,” the 
sodium sulphate being used for a further operation. 

—T. F. B. 

Bromine from Brine ; Process of Extracting -. 

H, II. Dow, Assignor to the Dow Chemical Co., 
Midland, Mich. U.S. Pat. 741,637, Oct. 20, 1903. 

The process which is continuously carried out in a series 
of connected vessels, consists, as to its main features, in 
dividing the brine into two portions, of which one portion 
is oxidised sufficiently to set free all its contained bromine, 
which, together with any excess of chlorine, is carried 
forward by an air current into the second portion, in which 
the chlorine; is utilised in setting free bromine. The oxidis¬ 
ing” bromine-laden air current is then brought into contact 
with a solution of sodium carbonate, and then into contact 
with a natural brine (containing bromide) and n reducing 
agent. The claims include many details. Compare U.S. 
Pats. 733,166 and 733,467, July 14, 1903; this Journal, 
1903, 908.— E. S. 

French Patents, 

Hydrocyanic Acid and Metallic Cyanides ; Process of 

Manufacturing -. II. (Woltereok. Fr. Pat. 

332,305, May 23, 1903. 

See Kng. Pat. 19,804 of 1902; this Journal, 1903, 1129. 

—T. F. B. 

Soda or other Caustic Alkalis by the Electrolysis of 
Corresponding Sulphates or Bisulphates ; Manujacture 

() f -. Sue. des. Prod. Ohim. de Marseille 1’Kstaque. 

Fr. Pat. 332,510, May 18, 1903. 

Basins, arranged in steps one above the other, have 
horizontal anodes covered with lime, or vertical anodes 
within sacks filled with lime, the latter fixing the liberated 
acid as calcium sulphate. A spiral sheet-iron cathode is 
placed in the upper part of each basin, each cathode being 
in contact with sulphate of soda solution kept circulating 
in its upper portion. The un deco in posed sulphate of soda 
is separated from the caustic liquor by crystallisation. 
Porous partitions of cotton may also he used to form 
anode and cathode compartments, inilk of lime saturated 
with sulphate of soda being circulated through the former, 
and eausde soda through the latter.—B. N. 

Ammonia; Process of Producing - by Synthesis. 

II. 0. Woltereck, England. Fr. Pat. 332,591, April 30, 
1903. 

V mixture of air and steam at between 300° and 400' ) 0., 
is passed over iron in a state offering a large surface, 
similarly heated. Ammonia is thus formed, the irou 
oxidising. The iron oxide may bo reduced intermittently 
to renew the process ; or a small proportion of a reducing 
gas, such as hydrogen or carbon monoxide, or both, may 
be mixed with the air and steam used. Iron is preferably 
used, but other metals, bismuth for instance, may he taken 
instead. See also Kng. Pat. 2461 of 1902; this Journal, 

19U3, 695.—K. S. 

Evaporation of Solutions , Saline or Saccharine ; Recovery 
of Matters Mechanically Removed by the Steam during 
the — —. Sue. Xhignesse and A. Maoherez. Fr. Fat. 
332,663, May 30, 1903. 

The particles of solutions mechanically carried off by the 
steam during violent ebullition owing to “ priming ” are 
recovered by drying and superheating the vapours by means 
of plates or tubes heated by suitable means. The salts, 
sugar, or other bodies are deposited on the heating apparatus 
and are recovered in the form of a powder. The process 
is also applicable in the manufacture of zinc, and for the 
recovery of the precious metals, e.y., thallium. —J. F. B. 

Air; Apparatus for Liquefying - and Separating it 

into its Constituents. H. Dumars. Fr. Pat. 332,662, 
May 30, 19U3. 

See Eng. Pat. 11,123 of 1903 ; this Journal, 1903, 1045. 

—T. F. B. 
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VIH.-GLASS. POTTERY. ENAMELS. 

Metallic Oxides with Fused Boric Anhydride; Behaviour 

°f -• C. II. Burgess and A. Holt, jun. Proc. Chera. 

Soe., 1903, 19, [270], 221. 

The authors have investigated the action of fused boric 
anhydride on many metallic oxides, and find that only a 
limited number dissolve. Lithium, sodium, potassium, 
caesium, and rubidium, as carbonates, readily dissolve in 
boric anhydride in all proportions up to saturation, giving 
clear glasses, and thallium behaves in the same way. 
With a very large amount of alkali, however, the glass 
becomes epaque. 

Calcium, strontium, barium, zinc, cadmium, magnesium, 
manganese, lead, and bismuth oxides are insoluble in small 
quantities, but, on gradually increasing the amount, dissolve 
to clear glasses ; with a further addition of oxide, the mass 
a^ain becomes opaque except in the cases of lead and 
bismuth, which yield pule yellow, very fusible glasses. 

The oxide of mercury appears to be soluble, and those 
of antimony and arsenic slightly so. The oxides of alu¬ 
minium, beryllium, zirconium, tin, cerium, thorium, 
niobium, and silicon, are all quite insoluble. The oxides 
which colour the borax bead, namely, those of chromium, 
copper, molybdenum, uranium, iron, nickel, and cobalt, are 
all insoluble in the fused anhydride, the manganese oxides 
in this respect behaving exceptionally. 

The last series of oxides can, however, be dissolved in 
boric anhydride containing lithium, potassium, caesium, 
rubidium, and thallium, and the clear glasses obtained 
with large amounts of the coloured oxides were similar to 
the borax heads, although the colours were sometimes 
modified. 

IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Calcium Sulphate-, The first Anhydrous Modification of 

-. 1’. Jiolilanrl. Zeits. auorg. Chem., 36, ' a:i2—339. 

Chem. Ccntr., 1903, 2, [1C], 868. (See also this Journal, 
1903, 906.) 

Ovkkbobnt plaster of Paris is obtained by igniting 
gypsum lit above 600° C. ; it is worthless technically. 
Technical overburnt plaster of Paris is that modification 
obtained by heating to above 130° C.; it undergoes hydra¬ 
tion, but is not suitable for casts. The velocities of 
hydration of both overburnt plaster of Paris and of the 
second anhydrous modification, flooring plaster of Paris 
(compare this Journal, 1903, G29), are influenced by the 
catalysers, sodium chloride and potassium bichromate, but 
in a different way. The effects of the addition of various 
catalysers indicate that the fir.-t anhydrous modification is a 
transition product between the hemihydrate and the second 
anhydrous modification. A means of distinguishing between 
the two modifications is afforded by I heir behaviour on 
hydration. The former is hydrated and becomes hard 
within 16 hours, whilst the latter only hardens a long 
time after hydration. Natural anhydrite will harden in 
presence of a positive eatalyser (sodium sulphate).—A. S. 

Sand, and Fireproof Stones made therefrom; delations 
between the Composition of ——. 0. Muhlhaeuser. 
Zeits. angew. Chem., 1903,16, [44], 1055—1060. 

Tdk author has previously shown (this Journal, 1903, 996) 
that fireproof stones made from pare classes of sand 
exhibited relations of density which only slightly differed. 
The stones possessed approximately equal porosity and 
density, but showed the greatest differences as to penetra¬ 
tion by water. The present article deals with the effect of 
the composition of the diluting material on density, &c. 
The following results were arrived at:—With regard to the 
water-coDtent of the bodies, the contraction on drying, 
baking, and complete burning (temperature of zinc ovens) 
is regulated by the composition of the sand added as j 
diluting matgtial. A high density of the sand mixture 
corresponds with a large amount of water in the blocks 
prepared from it, and the stones, on drying and burning, 
show a large contraction. The densest mixtures give, on [ 


; burning, stones which do not differ very much from one 
another in respect of density, hut a gradual increase of 
the density of the stone is observed as the density of the 
sand mixtures increases, whilst, on the other hand, the rise 
of the density of the sand causes a fall in the porosity. 
The vyater penetration of the stones is in direct relation to 
the size of the sand grains employed. The smaller the 
number of large grains of sand present in a cubic centi¬ 
metre of the stone, the less is the penetration of the potsherd. 
The penetration decreases on this account with the rise of 
the density of the sand mixtures used in the bodies. 

—W. C. II. 

Stonework ; Cracking of -, by Cementing the Connecting 

Iron Hods with Sulphur. I,, de Gaetaui. Giorn. del 
Genio civile, Home, 1902, 425 ; Proc. Inst. Civil Eric. 
1903,153, [3], 57. 

In two groups of statuary, of sound, close, white limestone, 
surmounting the entrances to the Bank of Italy, in Koine, a 
number of cracks were observed a few years after erection. 
The component pieces of the statues had been pat together 
by means of tinned-iron rods, secured by cotters, and with 
the surrounding spaces filled with molten sulphur. The 
cracks were caused by the expansion produced by the 
formation of sulphide ot iron. The tin-plating of the rods 
was found to have completely disappeared, and the latter 
yvere covered with a thin coating of ferrous sulphide, whilst 
in some places the iron was coated with rust.—A. S. 

Portland Cement; Hydration of -. P. liohland. Zeits. 

angew. Chem., 1903, 16, [44], 1049—1055. 

In hydration-reactions, which accompany the hardening 
processes, the action of catalytic substances may change, 
e.y., from an accelerating to a retarding effect, when the 
concentration of the solutions reaches a certain limit 
depending upon the hydrating bodies and the acting cata¬ 
lytic agent. Also catalytic bodies, which in dilute solutions 
arc inert, may, in stronger solutions, have a positive or 
negative effect. In the case of Portland cement, alu¬ 
minium chloride exerts first an accelerating and afterwards 
a retarding action upon the rate of hydration, the change in 
effect occuriing with a solution containing about 7 per cent, 
of tho salt. K. Candlot observed that dilute solutions of 
calcium chloride retarded the velocity of reaction in com¬ 
bining with water; hut the author finds that solutions over 
about 10 per cent, have an accelerating influence. Solutions 
of sodium carbonate up to about 4 per cent, have an 
accelerating influence, but stronger solutions again retard. 
The acceleration of setting produced by a quantity of 
sodium carhonate ill solution, was found to he less than 
that produced by an equal quantity when added in the 
solid state, the acceleration produced being due presumably 
to the portion which passed into solution, the remainder 
being inactive. The cause of the acceleration of the rate 
of hydration, being the formation of complex ions, the 
result must be preceded by the most complete solution 
possible of the catalytic agent. The time of hydration of 
one cement tested, was 220 minutes, which was reduced bv 
the addition of dilute sodium carbonate solutions, but 
increased again with stronger solutions, hut did not reach its 
original value, since solutions over about 10 per cent, again 
brought about an acceleration of the process of hydration. 
The points at which these changes of catalytic effect occur 
are, first, when an addition of 1 • 5 per cent, of sodium 
carbonate has been made to the cement j and, secondly, an 
addition of 4’5 per cent. Caustic soda solutions of about 
4 and 9 per cent, respectively, produced an equal effect, and 
the explanation suggested of the anomalous action of thu 
sodium carbonate soluiions, is, that hydrolytic dissociation 
occurs thus:—Na»C0 3 + 2H 3 G —*- H 5 C0 3 + 2NaOH, the 
amount of sodium hydroxide formed from dilute solutions 
of the carbonate being too small to affect the velocity of 
hydration, and in stronger solutions the effect of the hydr 
oxide formed, masks that of the carbonate. 

The catalytic effect of sodium carbonate, which at first 
is positive and then becomes negative, is the same for 
“ slow-” and “ quick-setting ” cements, but in the case of 
of (he latter, the effect is produced by solution of about 
one-tenth of the strength required for the former. There- 
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fore the sense in which the catalytic agent acts, depends 
not only on the concentration of the agent, but also on 
the value of the velocity of hydration of the cement, and it 
aeems probable that tho smaller this value is, the larger 
must be the amount of the catalytic agent added in order to 
hriug about this change of sense. The simplest explanation 
of this would he that a quick-setting cement already 
contains so much sodium carbonate or alkali in another 
form that a very slight concentration of the catalytic 
solution added, is enough to reach the limit beyond which a 
retardation of the velocity of hydration occurs. 

With quick-setting cements no substance could be found 
which acted first as a negative and then as a positive 
catalytic agent; but sodium chloride up to about a 4 p?r 
cent, solution is inert, and with higher concentration acts as 
a retarding agent. Potassium sulphate in dilute solution 
has an accelerating effect, but a retarding action when the 
solution approaches the saturation point. 

It is worthy of note that raw materials, rich in alumina, 
yield quick-setting, but materials rich in the less easily 
soluble silicious compounds yield slow-setting cements. 
Temperature, atmospheric moisture, and also fineness of 
grain affect the velocity of hydration, a smaller solution 
pressure belonging to coarser- than to finer-grained bodies. 
If the effect upon the velocity of hydration alter, there must 
also be a difference in the solution tension. 

It is suggested that from the parallel between the increase 
and decrease of solubility on the one band, and acceleration 
and retardation of velocity of hydration on the other, some 
knowledge may be gained of the composition of the com¬ 
ponents of Portland cement clinker, and of the setting and 
hardening processes.—\V. ('. II. 

English Patents. 

Wood [ Fireproofing] ; Process of Rendering -, 

Uninflammable. t). Gnutsch, Munich, Germany. Eng. 
Pat. 27,345, Dec. 11, 1902. 

The wood is treated in radio at a temperature below 
100° C., and preferably below CO C., with u solution of 
ammonium sulphate, ammonium borate, and ammonia. 

— A. G. L. 

Concrete ; Apparatus for Mi.ring Materials used for -, 

and for other Purposes. T. M., J. 11., and A. Mason 
Leicester. Eng. Pat. 16,406, July 27, 1903. 

The apparatus consists of a trunk or box supported in a 
horizontal or inclined position, with a hopper at one end, 
and provided inside with a series of inclined shelves, hinged 
to the inside of the box, the inclination of the shelves being 
adjusted by means of levers. The materials art' said to 
be mixed by falling from one shelf to the next, and so on, 
to the bottom of the box.—W. C. II. 

Portland Cement} Manufacture of -, and Apparatus 

therefor. H. lx. G. Parnber, Greenhithe. Kng. Pat. 
26,078, Nov. 26, 1902. 

To the wings usually fixed longitudinally in the upper end 
of a rotary kiln a number of plates with spaces between are 
fixed so as to connect the pairs of diametrically opposite 
wings. These plates may be at right angles to the axis of 
the kiln, but are preferably arranged diagonally, adjacent 
sets sloping in opposite directions. A better drying of the 
fuel is thus ensured.—A. G. L. 

Cement} Manufacture of - [from Slay], R. W. James, 

London. From H. Passow, Hamburg. Eng. Pat. 26,683, 
Dec. 3, 1902. 

See Fr. Pat. 324,687 of 1902; this Journal, 1903,630. 

—T. F. B. 

Blast-Furnace Waste ; Utilisation of -. IL Schulte* 

Steinberg. Eng. Pat. 17,183, Aug. 7, 1903. X., page 1247. 

Fkknch Patents. 

Building Materials} Artificial -• A.Seigle. First 

Addition, of May 20, 1903, to Fr. Pat. 321.750, June 9, 
1902. 

A mixture of calcined calamine and powdered slaked lime 
is mixed with sand or other silicious material. The whole 
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is moulded into a brick, after adding a little water, and 
exposed to the action of steam at a pressure of from 9 to 
11 kilos. The calcined calamine may he replaced by an 
tquivalent quantity of zinc oxide.-—A. G. L. 

Slag- Pricks, Colouring of -, so as to permit of their 

being used for Ornamental Work in Constructions. 
II. Favrcl. Fr. Pat. 332,579, May 29, 1903. 

To correct the disagreeable colour of bricks made from 89 
per cent, of blast-furnace slag and i 1 per cent, of liruo, the 
bricks are immersed in a bath of iron sulphate. On ex¬ 
posing them to the air subsequently, a yellow colour is 
developed, owing to thi- oxidation of the iron salt. Tho 
process may also be used after having treated the bricks 
with a solution of sodium silicate, which, reacting with the 
lime, gives them a polished surface, which may also be 
stained or varnished.—A. G. L. 


X.—METALLURGY. 

Aluminium Tin Alloys ; Properties of -. VV. Curricle 

Anderson ami (i. lean. I 'roc, liny. Hoc., 1903, 72, 
‘277 —284. 

By fusing together aluminium and tin in small cntcihlus of 
halted carbon, packed, bv means of asbestos, inside llreelay 
crucibles, alloys were obtained containing only traces 
of silicon and iron. The cooling curves of tlm alloys 
showed, above the eutectic limit, two breaks, the first 
of which was lower the higher the percentage of tin. 
Tile, second break, which marked the tolidil'ying point of 
the eutectic, occurred at 22K'—328'S’ (h, agreeing well 



with the 228-73"C. observed by Ileycock and Neville 
(J. Cliem. Hoe., 1890, 370). In the figure, the omve 
ABC!) K F shows the position of the first break in the 
cooling curves of tho alloys containing from 9 to 100 per 
cent, of aluminium, whilst the curve H li L M shows the 
points of temperature at w hich the rate of cooling again 
became normal after the break. The temperature at which 
the first break occurred was almost constant at 561° C. in 
tho case of alloys containing from 17'43 to 24 ‘8 per cent, 
of aluminium. 

Aluminium-tin alloys decompose water, with evolution 
of hydrogen, even at the ordinary temperature. Micro¬ 
scopic examination of the alloys showed that when the 
amount of aluminium is greater than 0-48 per cent, (the 
amount present in the eutectic), two constituents are 
always visible in the solidified alloy, of which oue is the 
eutectic, the other is the part of the alloy to which the 
decomposition of water is due. In fluid mixtures contain- 
i ing larger percentages of tin than 18-5 (corresponding to- 
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the compound AlSn), there separates, at successively lower 
temperatures, a substance, or series of substances, contain¬ 
ing aluminium and tin in the proportions AljSuj., where 
the value of x is at first greater than y, but is gradually 
approximating to it, the final member of the series being 
the compound AlSn. From mixtures containing 18-5 per 
cent, of aluminium, and lower proportions than that, the 
compound AlSn separates from a fluid medium which 
contains excess of tin atoms, and the solution is thereby 
greatly impoverished in respect of aluminium, until at the 
eutectic point, 228'73° C., it retains only about 0 <18 per 
cent, of that constituent.— A. S. 

Antimony-Lead Alloys; Appearance of -, after Solidi¬ 

fication, and the Difficulty of obtaining an Average. 
Sample. II. Nissenson and 1\ Siedler. Ilerg. nattenm.- 
Zeit., 19.H1, 62, 421—421. Ghent. Centr., 1903, 2, 
[16], 868. 

Tub authors find that blocks of antiraouiul lead consist 
essentially of an outer silvery, finely-crystalline, brittle 
portion, and an inner soft amorphous portion, between 
which is a layer of a dark grey colour and amorphous 
appearance. This intermediate layer frequently con’ains 
hollow spaces. In order to obtain a fair sample, the block 
should he sawn diagonally, a uniform sample of the cuttings 
taken, pounded up, and separated into two parts, of which 
the coarser material is richer in lead and the finer in 
antimony. These two portions are analysed separately. 
(See also S'eatl, this Journal, 1903, 340.)—A. S. 

Metals in Sea Water; Corrosion of -. Diegel. 

\ T erhandl. des Ver. zur Beford. des Geworhfleisses, 1903, 
93, 119 —152. Proc, Inst. Civil Eng., 1903, 153, f•'!], 
62-65. 

la continuation of his former work (this Journal, 190(1, 52), 
the author has now investigated the corrosive action of Hen- 
water on malleable copper-nickel alloys ; anti the influeuce 
of impurities, e.g., arsenic and phosphorus, on the resistance 
to corrosion of metals by sea-water. Test-bars of the materials 
to be examined were riveted to plates of different metals 
and alloys, in contact with which it was desired to test 
them, and they were immersed in sea-water. The nickel- 
copper alloys were corroded less wheu in contact with other 
metals than when alone. Contact with copper- and tin 
bronze afforded only slight protection, but contact with iron 
completely prevented corrosion. An addition of 15 per 
cent, of nickel to copper-zinc alloys made the latter con¬ 
siderably less liable to corrosion, hut also destroyed the 
ma'leability of the alloys. 

Contrary to the view generally held, pure metals are 
corroded more quickly than metals containing impurities. 
An addition of phosphorus to zinc-bronze and to iron 
improved the resistance to corrosion of these metals, l’ure 
copper immersed in sea-water for 28 months, showed a loss 
of weight nearly 13 times greater than that of copper con¬ 
taining 6 per cent, of arsenic, under similar conditions. 
Annealed copper was corroded twice as quickly as the cold- 
rolled metal. Galvanised copper resisted corrosion for a 
short time, but after the zinc coating was destroyed, the 
metal was acted upon more rapidly than ordinary copper. 
Contact with iron protected copper from corrosion, but not 
completely. In experiments with brass and copper tubes, 
the above results were confirmed, and it was also found 
that the presence of cupric oxide favoured corrosion. 
The most probable sources of tho corrosion of copper are 
stated to he—(I) the use of purer copper than formerly; 
(2) the action of a galvanic couple formed by tho copper 
and the products of its corrosion in sea-water ; and (3) in 
the case of condensing-water pipes, the action of an electric 
current generated by the working of the pumps.— A. S. 

Platinum; Oxidation of -. L. Wohler. 

Ber., 1003, 36, [13], 3475-3502. 

Tub existence of oxygen in platinum black was shown by 
its power of oxidising potassium iodide in solution. Direct 
experiment *p roved that platinum black, completely freed 
from this oxygen, absorbed oxygen again when heated in 
air or oxygen. The amonnt absorbed was, at 100° C., l - 92 
per cent.; at 800° C., 2-35 per cent., of the weight of the 


platinum. This oxidised platinum was attacked by dilu 
hydrochloric acid, from 10 to 18 per cent, of it going ini 
solution; and determinations of the amount so dissolve- 
and of the oxygen remaining in the residue, showed th, 
platinum and oxygen had disappeared from the origin 
substance in the proportions required for platinous oxid 
I’tO, while the solution showed all the reactions of platinoi 
salts. Moreover, the oxidising action of oxidised platinui 
black on many organic substances and on arseuious oxid 
was exactly analogous to that of platinous oxide. Th 
retention of water at high temperatures by platinum blac 
is explained by the fact that platinous hydroxide only begir 
to dissociate at 400° C. ; piatinio oxide, on the other ham 
decomposes at 300° C. into platinous oxide and oxygei 
Spongy platinum and thin platinum foil also absorbs 
oxygeu when heated to 420°—450' C. in the gas, becorain 
converted (the foil on the surface only) into black platinoi 
oxide. Platinum black dissolves in potassium cyauid 
solution—much more rapidly in presence of free oxygen i 
of hydrogen peroxido than when alone.—J. T. D. 

Goldin rerg Dilute Anroryanide Solutions; Rapid Metho 
of Determining -. XXIII , page 1257. 

Gold in Cyanide Solutions ; Colorimetric Determination 
of --. H. II. Cassel. XXlll., page 1257. 

Zinc in Zinc Ores ; IVcn) Method of Determining -. 

K. VV. Klister and F. Abegg. XXIII., page 1258. 

English Patents. 

Spring Steel; New or Improred -. A. Uciehwah 

London. From the firm of F. Krupp, Essen, German- 
Eng. Pat. 3822, Feb. 18, 1903. 

The spring steel is characterised by a silicon content c 
between 1 and 4 per cent., with a carbon content of froc 
0 - 4 to 1 per cent. It may be produced from ordiuar 
Martin steel, to which, before casting, the required pro 
portion of silicon is added, preferably as ferrosilicoi 
This steel is stated to considerably exceed other kinds n 
spring steei iu tensile strength, elasticity, and toughness. 

—E. S. 

Malleable Cast-Iron, particularly applicable for the Con 
struclionul Parts of Dynamo Machines and the like 
A. Reichwald, London. From the Firm of F. Krupp 
Essen, Germany. Eng. Pat. 3823, Feb. 18,1903. 

To produce a malleable cast-iron, possessing great strengt 
as well as high magnetic permeability, ferrosilieon i 
added to the best quality of malleable cast-iron before east 
ing, in such proportion as to give a silicon content in th 
product of from l to 4 per cent.—E. S. 

Cast Iron of High Tensile Strength ; Manufacture of - 

A. Zenzes, Chemnitz. Eng. Pat. 4315, Feb. 24, 1903. 

Skk Fr. Pat. 328,381 of 1903 ; this Journal, 1903, 953. 

—T. F. 11. 

Hardened Steel [Armour] Plates; Method of Local!i 

Softening or Annealing -. C. P. 10. Schneider, Is 

Creusot, France. Eng. Pat. 19,167, Sept. 5, 1903. 
Ahmoiiu plates, which for constructional purposes need t- 
be pierced or planed on the surface of impact, are locally 
softened by application of a molten fusible metal, coufinn 
within a prescribed space by a frame or bottomless reoep 
tacle of sufficient depth, such metal being maintained at 
fitting temperature for as long as may be necersary, bj 
electrical or other means.—E. S. 

Metals ; Separating - from their Ores. J.B. Scammell 

London. Eng. Pat. 15,280, July 9, 1902. 

The finely-powdered ore suspended in water, is run in 
continuous stieam into a revolving dasher or churn 
together with oil or grease, with which a small proportiw 
of sulphur chloride has been mixed. After agitation am 
settling in pans, the floating metallic particles entangled by 
the suipho-chlorinated oil arc skimmed off, and the oil h 
separated for repeated use.—E. S. 




XoT. so. 1903 .] JOURNAL AND PATENT LITERATURE.—Cb. XI. 1247 


Metals or Matters in Fusion ; Apparatus Jor the Treat- ■ 

ment of -. with Sodium or Alkaline Compounds. 

p. L. Hulin, Clavaux par Kiouperoux. Fug. Fat. 27,512, 
Uec. 13, 1903. 

Sek Fr. Pat. 327,983 of 1902 i this Journal, 1903, 10.V2. 

—T. F. li. 

Clarifying Watte Liquid extracted from Coal, Ore, and 

the tike ; Process of and Apparatus for -. F. Hautu. 

Eng. Pat. 762, Jan. 12, 1903. I., page 1237. 

11 last-Furnace Waste; Utilisation of -. H. Schulte- 

Steinberg, Diiren, Germany. Eng. Pat. 17,783, Aug. 7, 
1903. 

Tub invention relates to the treatment of blast-furnace 
waste, containing more or less iron, so that it can he again 
submitted to metallurgical treatment, lllast-furnace slug is 
powdered, and subjected to the action of steam under a 
pressure of from three to twelve atmospheres, for the 
purpose of “fluxing” the lime constituent, and is then 
mixed with about an equal proportion of untreated powdered 
slag or with “ top dust,” and the mixture is formed into 
briquettes. IJloeks of slag snudstone may be formed, 
without addition of lime or cement, by mixing the blast¬ 
furnace slag, after the described treatment, with a powdered 
silicious material, the mixture being then moulded. The 
subsequent hardening may he greatly hastened by sub¬ 
mitting the blocks to a high steam pressure for several 
hours.—E. S. 

Zinc and other Sulphides; Extracting -, from their 

Ores. G. D. Delprat, Australia. Eng. Pat. 19,7S3, 
Sept. 14, 1903. 

A soi.ution of sodium bisulphate, preferably hot, and of 
aboutsp.gr. I - 4, is used to cause tile sulphides in the , 
finely divided ore fed into it, to rise to the surface, so that 
thev may be skimmed off. Compare Eng. I’at. 26,279 and 
Fr. Pat. 326,867, both of 1902, and U.K. Pat. 735,071 of 
1903 ; this Journal, 1903, 913, S71, and 1001 respectively. 

—E. S. 

Ukited Status Patents. 

Lead, Silver, or Zinc Ores ; Process of Treating -. 

S. Ganelin, 1 tori in. U.S. Pat. 741,653, Oct. 20, 1903. 

See Eng. Pat. 24,469 of 1899 ; this Journal, 1900, 1118. 

—T. F. 1!. 

Refractory Ores ; Process of Treating -. E. C. Pohlo 

and S. Croasdalc, Denver, Colo., Assignors to Metal i 
Volatilisation Co., Philadelphia, Pa. U.S. Pat. 711,712, 
Oct. 20, 1903. 

Sick Eng. Pat. 23,477, Dec. 22, 1900; this Journal, 1901, 
368.—E. S. 

Heavy Metals; Process of Extracting -, by the Use of 

Chlorine [ from Sulphide Ores , «$■<?.]. J. Savelsber<r, 
Papenburg, Germany. U.S. Pat. 741,840, Oct. 20, 
1903. 

Orks, mattes, and the like, containing sulphur, are pow¬ 
dered and Mispendt d in \vat« r, to which is added iron oxide 
and a salt “ capuble of reacting with sulphuric acid to bind 
tho sulphuric acid formed during the process,” such as an 
alkali chloride or calcium chloride ; chlorine gas is then 
passed into the solution, ar.d, with addition of more raw 
material, air is blown through, to transform ferrous chloride 
into ferric oxide. The cleared solution is then electrolysed 
to recover the metals contained in it, and the chlorine set 
free is collected for re-use.—E. S. 

French Patents. 

Ferric Oxide, Zinc, and its Compounds; Manufacture of , 

-, by the Aid of Spent Acid [of Galvanising Works). 

II. E. Howard and G. Hadley, England. Fr. Put. 332,443, ! 
May 28, 1903. 

Spent acid from galvanising works cr the like, is brought 
into intimate contact with air, e.g., by percolation through 
towers, in which the liquor is received on large surfaces, to { 
convert the ferrous into ferric chloride. The solution is ; 
then treated with scrap zinc or with crude zinc oxide, i 
whereby ferric oxide is precipitated together with any lead j 


that may be present. Chlorine is passed through the liquor, 
either at this or at the first stage of the operations. After 
separation of the precipitate in a filter-press, the ziuc 
chloride solution is concentrated and ttoited to obtain zinc 
oxide ; or zinc by electrolysis, in which latter case, the 
chlorine tvolved is available in the process. Compare 
U.S. Pat. 715,801, Eng. Pat. 9327, and Fr. Pat. .321,546, nil 
of 1902; this Journal, 1903, 97, 498, and 554 respectively. 

—K. S. 

Silicon from Silicates; Manufacture of -. 0. H. 

Homan. Fr. Pat. 332,583, March 23, 1903. 

See U.S. Put. 723,110 of 1903 ; this Journal, 11103, 866. 

—T. F. 15. 

Ores of Sic kef ('upper, Zinc, $v. ; Desulphurising - 

by the Wet Way, and forming Hydroxides of their 
Metals, with a view to their Extraction. M. NLalzue, 
France. Fr. Pat. 332,590, May 6, 1903. 

The sulphide ores of copper, zinc, nickel, cobalt, cadmium, 
and silver are powdered, and moistened, in a battery of 
closed filtering vessels, with ammonia water, and air is 
passed through until oxidation is effected, when ammonia 
solution is admitted tv» dissolve the hydroxides formed. 
Provision is made for applying pressure when needful. 
Various methods are described, modified according to 
circumstances, for recovery of the metals, with fractional 
separation, from the solution, before or after the expulsion 
(and recovery) of the ammonia by action of a vacuum, 
boiling or otherwise. Such stipulation is effected by methods 
based on the principle of the differing degrees of heat 
disengaged by tlie metals on passing from the state of a 
sulphide to that of a hydroxide. Caibonato ores of the 
metals referred io, may he similarly treated.—10. S. 

New Metallic Alloy [of Lead). Soc. Uoutiu et Mour- 
raille. Fr. Pat. 332,605, May 25, 1903. 

The alloy is composed of 1,000 parts of lead, 15 parts of 
antimony, and 1 part of sodium ; but the proportions may 
he varied up to the limit of 5 per cent, of antimony and 
per cent, of sodium of the total weight of the alloy. 

— E. S. 

Zinc [Sojt) ; Manufacture of -. The Firm L. Giihrs, 

Veuve. Fr. Pat. 332,657, May 30, 1903. 

EquAi, parts by weight of aluminium ami of zinc are melted 
with a small proportion of bismuth. To ordinary molten 
zinc, heated to from 500 J to 600° O., this alloy is added 
until volatilisation ceases. The zinc thus produced is of 
about 99 per cent, purity, and is stated to be soft and to 
possess advantageous physical properties.—E. S. 

XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)—KLKCTRO-CllKMISTRY. 

Platinum; Discharge of Electricity from Hot -. 

il. A. Wilson. I’roe. Boy. .Soc., 1998, 72, 272—270. 
The main object of the investigation was to determine the 
influence on the discharge of electricity from hot platinum 
wires, exerted by the nature of the gas in which the wire 
is immersed. 1’nro platinum wire was mounted like the 
filament of an incaudeseent lamp, in a glass tube, and was 
heated by passing a current through it. A platinum cylinder 
surrounded the wire, and the current passed from tho wire 
to the cylinder. At low pressures, with wire not specially 
cleaned, a large but variable negative leak was obtained, 
but the leak measured, is not tho leak iu air, but that in tho 
hydrogen evolved by the wire. With wire very carefully 
freed from occluded hydrogen, the leak was only about one 
part in 259,000 of its ordinary value. Iu general it may 
be accepted that the negative leak is due to the emission of 
negutive ions by hydrogen ocelnded iu the platinum. A 
negative leak is also produced by phosphorus pentoxide 
and alkali salts. With air and uitrogen no negative leak 
is produced capable of being measured by a galvanometer. 
The positive leak from clean platinum wires is due to 
ionisation of the gas molecules at the surface of the 
platinum.—A. S. 
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Anodes, Unalterable ; Behaviour of -, especially in the 

Electrolysis of Hydrochloric Acid. R. Lutber and F. J. 
llrislee. Zeits. physik. Chem., 45! 216—234. Chem. 
Centr., 1903, 2, [18], 977. 

If an increasing E.M.F. be applied to platinum anodes in 
hydrochloric acid, and the current measured, no uniform 
increase of the current with increasing E.M.F. takes place 
after the first decomposition point, corresponding to the 
irreversible evolution of chlorine, is passed, but a stage 
is reached in which, with increasing E.M.F., the current 
remains constant. The strength of this current is propor¬ 
tional to the square of the concentration of chlorine ions, 
if other conditions are the same. If, when the period of 
constant strength of current is attained, the E.M.F. is 
allowed to full and then again increased, the horizontal 
portion of the current-strength curve is not obtained, bat 
the current increases uniformly with the increasing E.M.F. 
In this case, however, the point of irreversible decomposi¬ 
tion of chlorine ions is Tint attained. The point is attained 
with iridium anodes. According to the author, platinum 
anodes with which the point of irreversible decomposition 
of chlorine ions is no longer obtained, have been rendered 
“ passive,” probably owing to the formation of a compound. 
Mercury cyanide, even in small quantities, will make 
platinum anodes passive. In no ease is the evolution of 
chlorine due to a primary action, but with “ .active” platinum 
and iridium anodes, the intermediate reactions proceed so 
rapidly that practically irreversible equilibrium is attained. 

—A.S. 

Perchlorate; Electrolytic Formation of - . W. Oeehsli. 

Zeits. Elektrochem., 1903, 9, 307—828. 

Fjiom the results of his investigation the author concludes 
that the view hitherto expressed that the electrolytic forma¬ 
tion of perchlorate is due to simple oxidation of CI< > 3 ions 
to CIO, ious is open to considerable doubt, and that the 
more probable cause of the formation of perchlorate is the 
spontaneous decomposition of discharged CIO,, ions into 
C10 4 and CIO., ious, the chlorous acid produced being 
immediately oxidised to chloric acid. One of the chief 
facts in support of this theory is that whilst, in the electro¬ 
lysis of neutral solutions of sodium chlorate, the formation 
of perchlorate is favoured by a high potential at the anode, 
yet on electrolysing solutions of sodium chlorate to which 
small hut increasing amounts of alkali are added, the yield 
of perchlorate continuously decreases notwithstanding a 
high and fairly constant potential at the anode. It is known 
that Ollions are discharged more easily than CIO,, ions ; 
therefore as the proportion of alkali, and consequently of 
OH ions, in the electrolyte is increased, the discharge 
of CIO., ions and the formation of perchlorate will be 
diminished. Among other facts in accord with the author's 
theory, the following may be noted:—The yii Id of per¬ 
chlorate is much less with platinised than with polished 
anodes, owing to the fact that, by reason of the larger sur¬ 
face offered by the former, the OH ions are more readily 
discharged. As the temperature is increased, the concen¬ 
tration of OH ions in water alto increases considerably, 
whilst the yield of perchlorate is diminished. 

The results of the numerous experiments carried out are 
given in a series of tables and curve-diagrams.—A. S. 

Nickel from Phosphate Solutions; Electrolytic Precipita¬ 
tion of -. W. T. Taggart. XXIII., page 1258. 

Nitric Acid in Metallic. Nitrates; Electrolytic Reduction 
of -, to Ammonia. W. H. Easton. XX11I., page 1258. 

Silver from Antimony; Separation of -, by Electrolysis. 

A. Fischer. XXIII., page 1258. 

Manganese; Electrolytic Determination of -, and its 

Separation from Iron and Zinc. G. I*. Scholl. XXIII., 
page 1258. 

English Patents. 

Accumulators; Impts. in Electric -. P. Schmitt and 

0. Fabre, both of Paris. Eng. Pat. 21,901, Oct. 8, 1902. 

A strip oflead is bent so as to form three sides of a frame, 
and horizontal sheets of antimonide of lead are soldered to 
the vertical aide of the frame, the oppoaite ends of the 


sheets being bent at right angles so as to form the fourth 
side of the frame. The front and back of the frame no- 
dosed by double perforated cheeks or walls of ebonite, 
wood treated with paraffin, lead, &c , the cheeks being held 
parallel by perforated horizontal partitions; and the frame, 
which is perforated, is similarly covered, before filling, with 
perforated plates. The perforations in the adjacent plates 
forming the double walls, are not opposite to each other, 
and thus the active material is retained without interfering 
with the passage of the electrolyte. The active material is 
prepared in granular form by making a paste from the 
metallic oxide with 15 per cent, of water, 40 per cent, ot 
glycerin, and 45 per cent, of sulphuric acid; then kneading, 
drying by a cold process, and compressing; afterwards 
pounding and sifting.—15. N. 

Malleable Cast-Iron , particularly applicable for the Con¬ 
structional Farts of Dynamo Machines and the like. 
A. lleichwald. Eng. Pat. 3823, Feb. Is, 1903. X., 

page 1246. 

Saccharin ; Manufacture of -. L5. .1. 15. Mills. From 

11. liarbier. KDg. 1’at. 9322, April 24, 1903, XX,, 
page 1256. 

United States Patent. 

Alkaline Salts ; Electrolytic Decomposition of -. 

M. Wildermann, London. U.S. Pat. 741,864, (let, 20, 
1903. 

See Eng. Pat. 9803 of 1902 ; this Journal, 1903, 702. 

—T. F. 15. 

French Patents. 

Soda or other Caustic Alkalis by the Electrolysis of Cor¬ 
responding Sulphates or Bisulphates ; Manufacture 

of -. Soe. des Prod. Chitn. do MarseilleTEstaquo. 

Fr. Pat. 332,510, May 18, 1903. VII., page 1213. 

Liquids ; Apparatus for [ Electrically ] Purifying ami 

Sterilising -. R. C. Turner. Fr. Pat. 332,623, 

May 29, 1903. 

See Eng. Pat. 12,191 of 1903; this Journal, 1903, 1077. 

—T. F. 15. 

(£.)—ELECTRO-METALLURGY. 

Vanadium and its Alloys ; Process for the Electrolyse 

Production of -. G. Gin. Zeits. f. Elektrochem., 

1903, 9, [12], 831—832. 

Vanadium trioxide and retort-carbon are worked up into i 
plastic mass with tar, sintered, and crushed iu hall mills. 
The powder is then made up into blocks in the same way as 
ordinary carbon electrodes are prepared. These vaiindiur.;- 
carbon electrodes should carry a current density -, 7 - 1 hs of 
that used with carbon electrodes. They are used in a hath, 
in which the electrolyte is iron fluoride dissolved in (used 
calcium carbide, and the cathode is fused steel. The 
deposited vanadium dissolves in tho steel, and the vanadium 
fluoride formed at the anode gradually displaces the iron 
fluoride from the bath, so that it is only necessary to add a 
little at intervals to make up for the small amount of fluorine 
lost during the process. For alloys with over 25 per cent, 
of vanadium, the area of the cathode must be considerably 
greater than the active surface area of the anode. \ 
good yield and a satisfactorily fluid bath are obtained hv 
employing a mean density of 2 amptwes per sq. cm. ol 
anode surface, and 6 umpires per sq. cm. of cathode area, 
the pressure under these conditions being 11 or 12 volts. 
To prepare vanadium alloys with metals other than iron, the 
fluoride of the required metal is used initially as electrolyte, 
and the metal to be alloyed is employed as cathode. A 
fairly pure vanadium, unalloyed, may also be prepared, hut 
its fusing point is so high that it would be necessary to take 
it from the furnace in the solid condition, instead of tapping 
it from time to time, as in the case of the alloyB.—\V. G. M. 

United States Patents. 

Furnace ; Electric -, H. Harmet, St. Etienne, France. 

U.S. Pat. 742,315, Oct. 27, 19C3. 

See Fr. Pat. 318,283 of 1902 ; this Journal, 1902, 1459. 

—T. F. 15- 
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Furnace s Electric -. H. Harmet, St. Etienne, Eranee 

U.S. Fat. 742,419, Oct. 27, 1903. 

see Addition of Aug. 30, 1902, to Fr. Fat. 318,283 of 1902 - 
his Journal, 1903, 638.—T. F. 11. 

'run and Steel; Elcctro-inclaltiirag of -. II. Harmet 

U.S. Fat. 742,31G, Oct. 27, 1903. 

Ike Fr. Fat. 318,28? of 1902 ; this Journal, 1902, 1159. 

—T. F. It. 

Metals ; Process of Electro-depositing -. 

W. M. Johnson, Conn. U.S. Fat. 742,4 42, Get. 27, 1903. 
The electrolyte is subjected as a whole, or in the region of 
lie cathode, to such a pressure as will remove the contained 
rases, and the metal is deposited simultaneously in a reguline 
'orm ; or the deposition may take place after the removal of 
he gases, the electrolyte betug kept under such pressure as 
trill remove the gases from the region of deposition. For 
his purpose the electrolyte is circulated between an electro- 
y tic tank, a filtering vessel, and an external vessel, a 
timinished pressure being maintained in each of these while 
lie electric current is passiug.— U. N. 

Electrolytic Apparatus. XV. M. Johnson, ('onu. U.S. Fat. 
742,413, Oct. 27, 1903. 

\ closed electrolytic tank is provided with a soluble anode 
uid a suitable, cathode, and a circulation of electrolyte is 
naintained between this vessel and an elevated supply tank, 
roth being provided with means for exhausting the liberated 
rases. The electrolyte is thus supplied to the electrolytic, 
auk iu a gas-free condition, and the gases formed during 
lie deposition of the metal are rapidly withdrawn from the 
dectrolyte. The supply tank is provided with a distribut¬ 
ee plate, and a filtering device for the liquid returned to 
t, and a filtering device is also interposed in the connections 
letween the supply and electrolytic tanks.— H. N. 


XII-PATTY OILS. PATS, WAXES, 

AND SOAP. 

Oils from the Seeds of the White and Yellow Acacia arid 

Red and White ('lover; Characteristics of -. V. 

Jones. Mitt. d. kaiserl. kdnigl. teehn. Gewerhc-Museum 
in Wien, 1903, 13, [10—12], 223—227. 

Tun white acacia ( Rot) ini a pseudaracin') and the yellow 
icacia (Caragena arborescens) are extensively cultivated 
or fodder in South Russia, hut their seeds have not been 
lsed as a source of oil. The same remark applies to the 
ieed* of the different species of clover, of which the author 
las selected two, viz,, white clover ( I'rifoliitm repens) and 
ed clover (7\ pratensc perenne ), for examination. 

In each case the seeds were crushed and extracted with 
>etroleum spirit, and the oils thus obtained, dried in a current 
>f hydrogen. The following results were obtained : — 
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1 he chemical composition of these oils whh also deter¬ 
mined by the usual methods, and the following conclusions 
drawn from the results of the investigation :— 

1. White Acacia-Seed Oil has strong drying properties, 
and resembles linseed oil in this respect, r It contains 

/ per cent, of solid fatty acids of high molecular weight, 
including stearic and erucie acids, whilst the liquid fatty 
acids consist ol a mixture of oleic, linolic, and linolenic 
acids, in which the linolic acid predominates. 'This oil 
oxidises readily on exposure to the air. 

2. 1 clinic Araria-Seed Oil is algo a drying oil, and may 
be classified with hempsccd, nut, and poppy oils. It 
contaius about 8*74 percent, of solid fatty acids (palmitic, 
stearic, and erucie acids), and the liquid fatty acids consist 
ot linolic and oleic acids. This oil is more stable than that 
of the white acacia. 

3. Red (clover-Seed Oil is a semi-drying oil. The solid 
fatty acids contain palmitic and stearic acids, whilst the 
liquid fatty acids consist of oleic and linolic acids, the 
former predominating. 

4. White ('lover Seed Oil is very similar to red clover- 
seed oil in composition, hut contains a higher proportion 
of oleic acid.—A. M. 

Kapok Oil. I\. Durand and A. Hand. Ann. (’him. anal. 

appl., 8 , 328—330. Chem. Centr., 1903, 2, [17], 959. 
Thk oil examined by the authors was obtained by extracting 
the seeds of Eriodendron anfraetnosum with ether; yield, 
24*8 per cent. Above 30’ (J. the oil formed a clear 
yellowish liquid having a pleasant taste and odour. Sp. gr. at 
10° C., 0*8013 ; refraction at 10 C., 51* 3; in. pt., 29 * 0° (7. ; 
in. pt. of fatty acids, 32 J C.; iodine value, 08*5; saponifi¬ 
cation (Kottstorfer) value, 205. With Wdman’s phos- 
phomolybdic acid reagent, the oil gives a green colour, 
changing to blue on additicn of ammonia ; with Ilalphen’s 
reagent (amvlic alcohol and carbon bisulphide containing 
1 per cent, of sulphur. Mixture with the oil then heated) 
it behaves like col ton-seed oil, giving a red coloration. 

The residue of the seeds, after extraction of the oil, 
contained 12* 18 per cent, of water, (>*41 percent, of ash, 
o*76 per cent, of fat, 4*82 per cent, ot nitrogen, 30*12 per 
cent, of proteid. 50*53 per cent, of woody fibre and carbo¬ 
hydrates, 2*oi per cent, of potassium oxide, and 2*34 per 
cent, of phosphoric anhydride. (See also this Journal, 
1902, 1330.)—A. S. 

Glycerin in Soap; Determination of -. K. Martin. 

XXIII., page J259. 

Knclisii Patent. 

Fatty Matters and the lihe from Liquid or Semi-Liquid 

Material; Process for the. Extraction and Recovery 

<\1 -J. Garfield, Rrudford. Kng. Rat. 25,870, 

Nov. 25, 1902. 

Sr.uiwti or other material containing grease is distilled 
(preferably after concentration) in a closed vessel, and the 
vapours hearing the grease are collected in the condenser. 

-C. A. M. 

Oil from Fish Livers or the. like ; Extraction of -. 

A. Johnson, Kingston-upon-Hull. Kng. l*at. 20,728, 

Dec. 4, 1902. 

Thk material is boated in a kettle; provided with a hopper, 
forming a baffle at the top, and with a steam jacket. When 
the temperature is sufficiently high to prevent condensation, 
steam is introduced into the; kettle by meauR of a pipe 
connected with the steam jacket, so that the oil cells are 
ruptured and the oil rises to the surface, whence it can be 
drawn off.—C. A. M. 

United States Patents. 

Fatty Substances; Process of Making -. O. Liobreicb, 

Herlin. U.S. Pat. 741,584, Oct. 13, 1903. 

See Ger. Pat. 136,917 of 1900; this Journal, 1903, 149, 

—C. A. M. 
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Glycerin and Aeidy luted Derivatives of Aromatic Bases ; j 

Process oj Producing -, and the Product thererf. 

O. Liebreich, Merlin. U.S. Put. 741,585, Oct. 18, 1903. 
Glycerides of fatty acids are heated with aro.antic bases 
and the resulting products separated. The derivatives of 
the bases which are produced, are useful as raw materials 
for the manufacture of candles, salves, unguents, &c. 

-C. A. M. 

French Patent. 

Soap Substitute ; Vegetable Powder as a -. A. F. Kibard. 

Fr. Pat. 332,561, Ma.v 23, 1903. 

Tub fruit of the Algerian tree Sapindus, when dried at 
a temperature not exceeding 90° C. and pulverised, yields 
a brown powder with an odour of acetic acid. This is 
soluble in water in all proportions, and claim is made for 
its use in place of soap.—C'. A. M. 

XIII.—PIGMENTS, PAINTS; RESINS, 
TARNISHES; INDIA-RUBBER, Etc. 

(A.) —PIGMENTS, PAINTS. 

English Patents. 

Pigments [Zinc Sulphide and Iiarium Sulphate'] ; Pro- j 

cesses of Making -. W. J. Anubruster and .1. Morton, 

St. Louis. Eng. Pat. 10,537, Sept. 10, 1903. 

See U.S. Pat. 740,072 of 1903; this Journal, 1903, 1200. | 

—T. F. B. 

Pigments [Zinc Sulphide and Barium Carbonate] ; Pro¬ 
cesses of Making - . W. .1. Armbruster and J. Morton, 

St. Louis. Kng. Pat. 19,538, Sept. 10, 1903. 

See U.S. Pat. 740,073 of 1903 ; this Journal, 1903, 1200. ■ 

—T. F. B. j 

United States Patent. 

Lampblack; Process of Making - [,/row !ar ]. 

K. A. Sembdner. U.S. Pat. 741,726, Oct. 20, 1903. 
ill., page 1238. 1 

(Z?.)—ItKSINS, VAIIX1SHKS. 

i 

Colophony [Posin]\ American -. A. Tschirch and i 

B. Studer. Arehiv der Pharro., 1903, 241, [7]. 495 — ! 
522. 

Tiib ethereal solution of American colophony was exhausted 
by repeated shaking with 1 per cent, ammonium carbonate 
solution, the solution of the acid thus extracted was wanned j 
on the water-bath till free from ether, and the acid precipi¬ 
tated by pouring into dilute sulphuric acid. The acid was 
then washed carefully till free from sulphuric acid, and 
dried on the filter at the ordinary temperature. 

Two acids were obtained, one of which, a abiotic acid, 
forms an insoluble lead salt, ami the other, jS-abietic acid, 
forms no lead salt. Another acid, y-nbietic acid, was 
obtained by extracting the ethereal solution, already free I 
from the a- and fl-acids, with 1 per cent, sodium carbonate 1 
solution. This product yielded an insoluble lead salt. 

The resin and ethereal oil were separated by distillation 
in vacuo. 

Falirion (this Journal, 1902, 127) considers that the part 
of colophony soluble in light petroleum spirit consists of 
the resin acids proper, whilst the insoluble portion contains 
oxidation products of the resin acids. The insoluble part j 
increases in weight by oxidation, due to the action of light i 
and air, and this action is called by him “ autoxidation of 
the resin acids.” 

The authors find that all resin acids and every kind of ( 
colophony are more or less soluble in light petroleum j 
spirit. The more insoluble the acid is, the higher the 
saponification value ; for example, a-abietic acid gives a 
high saponification value, but requires 600 parts of petroleum 
spirit (or solution ; y-abietic ucid hat the saponification 
value = O, amt requires only 100 parts of petroleum spirit 
for solution.—J. K. 11. 


English Patent. 

Oils, Drying; Process for the Boiling of - , for the 

Purpose of Lacquer and Varnish Manufacture. W 

Leppert, Warsaw, and M. Hogovin, Vienna. Eng. Pat. 

17,033, Aug 5, 1903. 

Tub oils, with or without the addition of rosin, india-rubber, 
&e., are boiled in a vessel from which air is excluded, 
and the resulting vapours withdrawn by creation of a 
vacuum or by passing a current of indifferent gas, or 
superheated vapours, through the apparatus.—C. A. M. 

(C.)—INDI A-KUBBEIt. 

Gutta-percha ; Albane from -. A. Tschirch. Archie 

der I’harin., 1903, 241, [7], 481—495. 

The author compares the group of albanes obtained from a 
very old oxidised sample of gutta-percha with those from 
a fresh commercial sample. 

The samples were extracted first with hot, strong alcohol, 
some 16 extractions being made, and the residue was 
dissolved in chloroform and poured into alcohol to precipi¬ 
tate the “gutta”; mi allowing the solution to stand, the 
“albanan” is deposited in fine, small crystalline needles. 

From the old sample three albanes were obtained : — 
“epheritc albane ” (the amorphous variety), carbon, 82*52, 
hydrogen, 10 *05 per cent.; crystalline albane, carbon, 81 * 74, 
hydrogen, 9*41 per cent.; and altmnan, the yield of which 
was too small to allow of an analysis being made. The 
new sample yielded rather more albanan, but no crystalline 
albane, and, on the other hand, a quantity of “ iso-splierite 
albane,” carbon, 1 * 2 * 20 , hydrogen, 10*27 per cent. The 
albanan contained carbon, 86*07, and hydrogen, 10*57 per 
cent. The albanan group is nearest to the hydrocarbon, 
then comes the albane group, whilst lltiavil is the must 
highly oxidised. If formula) of the albanes are constructed, 
assuming them to belong to the oxypolyterpeues, a glance 
shows that the number of possible oxypolygutta-terpenes 
is very great. (See ulso Kamsay, Chick, and Collinriilge, 
this Journal, 1902, 1367.) —J. K. li. 

Guagrule Bobber in Beeovered Rubber. C. O. Weber. 

Gummi-Zeit., 1903, 18, [5], 83. 

Tint author found in a simple of recovered rubber about 
18 per cent, of Guayrule rubber, easily detected by the vet \ 
characteristic resin contained iu this brand, about which 
very litt'e is known. The resin-free substance forms a 
very soft, inferior rubber, capable of vulcanisation, hut only 
very slowly, and yielding a poor product. C. Harries has 
demonstrated that the nitrosite is identical with that of 
Para rubber in composition, but the author found that the 
bromine compound contained 45 per cent, of bromine only, 
whereas the l’ara rubber bromine compound contained 7t> 
per cent, of bromine, from which he concludes that Guay¬ 
rule rubber must contain a considerable quantify of oxygen. 

—J. K. B. 

French Patent. 

Rubber-coated Threads; Manufacture of -. 0. II. 

Gray and T. Sloper. Fr. Par. 332,290, May 22, 1903. 

Aitakatus is described in which the thread that is to lie 
coated with rubber is led through two consecutively ar¬ 
ranged tubes having a diameter somewhat larger than that 
of the thread itself. Iu tho first portion it encounters a 
mass of rubber travelling, under hydraulic pressure, ill a 
direction opposite to itself; and in the second portion, 
which may be longer than the first, it travels with the 
rubber. This arrangement is effected by connecting tho 
middle of the entire tube with the store of rubber. For 
convenience iu introducing the thread, the actual tube may 
be made of a much wider diameter, being filled with separate 
liners, tightly pressed together by a nut against a shoulder, 
of the internal diameter required. Or, an identical result 
may be obtained by building the tube oat of a number of 
separable sections, each fitted with male and female screw 
threads. Modifications are described for the simultaneous 
coating of several threads, suitable guides or plates being 
put into the tube with a central orifice for the passage of 
the rubber mass.—F. H. L. 
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XIY.-TANNING; LEATHER. GLUE, SIZE. 

English Patents. 

Leather , Raw Hide, Ivory,and other Materials; Manufac¬ 
ture of Products or Materials for Use in lieu of -, in 

the Manufacture of Various Articles. C. Marter, 1). 
Hanbury, and C. S. Gardner, London. Eug. Pat. 22,721), 
Oct. 18, 1902. 

Sek Fr. Pat. 329,816 of 1903 ; this Journal, 1903, 1056. 

—T. F. B. 

Glue and Gelatin a»d the like; Manufacture of -. 

Rheinische Patent Leim und Gelatin Industrie G. ui.b. II., 
and It. Arens, Rulirort. Eng. Pat. 27,003, Dee. N, 1902. 
See U.S. Put. 721,852 of 1903 ; this Journal, 1903, 429. 

—T. F. B. 

United States Patents. 

Tanning, Pleaching, Scouring, and Oiling Leather; Ap¬ 
paratus for Continuously -. \V. T. Forbes, College- 

park, Ga., U.S.A. U.S. Pat. 742,115, Oct. 20, 1903. 

This apparatus consists of several communicating chambers 
■with horizontal skeleton supports arranged internally, and in 
eft'di compartment, save one, spraying devices above and 
below the supports ; also a vat for each compartment, a 
force purop in connection with the compartments and the 
spraying devices, conduits joining the vats and com 
partments, and a leather-rolling mechanism placed at the 
end of one compartment.— It. L. J. 

Gelatin, Vegetable; Process of Manufacturing -. A. L. 

Martin, Assignor to A. C. Tcnnev, both of Clinton, Iowa, 
U.S.A. U.S. Pat. 742,124, Oct. 20, 1903. 

Moss is washed, bleached, comminuted, boiled in water, 
then strained, and the resulting product is boiled to a jelly, 
evaporated, and shredded.— It. E. J. 

XV.—MANURES, Etc. 

Potassium in Aqueous Solutions [Soil Extracts'] ; Deter¬ 
mination of Small A mounts of -. F. R. Cameron and 

G. H. Failxer. XXIII., page 1259. 

English Patent. 

Proteids from Non-Nitrogenous Bodies ; Process of Sepa¬ 
rating -. J. Carstairs, Ilkley, Yorks, and the Allrich 

Guano Co., Ltd., London. Eng. Pat. 7776, April 3, 
1903. 

The crude material is heated with mixtures of' fatty aud 
aromatic alcohols, e.g. y 11 phenyl alcohol ” (phenol) (9 parts) 
and benzyl alcohol (1 part) dissolved in ethyl or methyl 
alcohol, and the solution of fut, oil, &c , is decanted off, 
leaving the prote'id matter behind. 

The method can be used in the manufacture of lish guano. 

—U. L. J. 

XVL—SUGAR, STARCH. GUM. Etc. 

Pentosans ; Hydrolysis of - by Dilute Acids and 

“Sulphite ” Liquors , and the Isolation of Pentoses. 
R. Hauers and B. Tollens. her., 1903, 36, [13], 3300— 
3322. 

Cherry Gum. —The authors have studied the velocity of 
the hydrolysis of this gum by sulphuric acid and hydro¬ 
chloric acid respectively, of different strengths when heated 
with them in the proportion of 1:8 on a boiling water-bath. 
The cupric reducing power of the solutions increased with 
increase of the strength of the acids, and of the time of 
heating, up to a certain point, and then decreased owing to 
the formation of “ rev. rsion ” products. Hydrochloric acid 
was far more powerful, weight for weight, than sulphuiic 
acid } the maximum points were reached after eight hours’ 
heating with 20 per cent, sulphuric acid, and after 10 hours 
with 8 per cent, hydrochloric acid. 

Gum from La Plata. — This gum yielded furfural cor¬ 
responding with 55*31 per cent, of pentosans, and mucic 
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acid corresponding with 0 02 per cent, of galaoUu. From 
the products of hydrolysis, both arabiuoso and xylose were 
isolated, indicating the presence of araban and xylan in 
appioximately equal proportions. 

Gum from East Africa. —This gum showed 29*53 per 
ceut. of pentosans aud *22*58 per cent, of galaetim ; the 
pentosan consisted apparently entirely of arahuti. 

Myrrh Gum. —The gnmmv residue from the preparation 
of tincture of myrrh contained 14*44 per cent, of pentosans 
and 12*14 per cent, of galactau. On hydiolysis both 
arubiuose aud xylose were isolated; the quantity of xylan 
in the gum was much greater than that of the araban. 

Hydrolysis of Organic Substances by “ Sulphite 
Liquors. — The solution of calcium hisulptiite, hk used for 
the manufacture of wood pulp, may be employed for the 
hydrolysis of substances containing pentosans, by boiling 
under pressure in the autoclave. For the gums, however, 
this method offers no advantages over simple hydrolysis 
with acids ; in both cases the hyd olysed solutions always 
• contuiu gummy matters precipilahle by alcohol. Calcium 
bisulphite liquors have been employed by the authors tor 
the preparation of arahinose from cherry gum and beetroot 
residues, of xylose, and a little arabiuoso from straw, of 
xylose from beech wood, and of a very small quantify of 
arabiuoso from pine-wood. The temperatures generally 
most sui ahle for digestion are between 115° and 135° C.; 
at lower temperatures, hydrolysis is incomplete, and at 
higher temperatures, the formation of decomposition pro¬ 
ducts soluble in alcohol is too great for the isolati >n of the 
pentoses.—J. F. B. 

Diffusion Process [ Sugar Manufacture ] ; Naudet's - 

E. Silz. Zeils. Ver. deutsch. Zueker-Ind., 1903, 53, 

[573], 1015—1027. 

Each diffuser in the battery can be isolated from the rest, 
so that as soon as it has been tilled and mashed or settled, 
it can be connected to a set of pipes leading from the bottom 
of the diffuser to a centrifugal pump, and thence to a heater, 
and back to the top of the diffuser. The juice is thus 
forced through until the chips and issuing juice have been 
brought to the required temperature, when the diffuser is 
agaiu connected to the battery circuit. In order to prevent 
the compression of the pulp on the sieve bottom of the 
diffuser, a large cylindrical ves-el, termed a compensator, 
is introduced, so that the pump draws from this instead of 
directly from the diffuser. The volume of juice held in the 
compensator also serves to equalise the temperature of juice 
passing to the heater. Not only is the working quicker, 
but very pure, heavy, and hot juice, is obtained. The array 
of heaters and accessories are rendered superfluous. The 
work of the attendant is simplified and facilitated. A con¬ 
siderable saving of fuel and of lime is effected, an 1 the 
evaporation and boiling are accelerated by about 30por cent. 

—UJ.dc W. 

Sugar Industry; Use of Lime in the -. A. Aulard. 

Zeits. Ver. deutsch. Zueker-Ind., 1903, 53, [573], 1027— 

1040. 

Milk of lime is added to the cold juice, the limed juice is 
stirred in the cold for an hour, then warmed slowly and 
stirred another hour t > allow full time for the lime to set on 
the protein and albumin substances dissolved in the diffusion 
juice. Alter saturation, such juice will be found purer 
than the second saturation juice of the ordinary process. 
With the present purity of the beetroot, a second saturation 
during two or three months of the season is absolutely 
unnecessary. Only the early unripe beetroots and those 
later touched bv frost, need t;ie further treatment. 

—L. J. de \V. 

Melibt ose. 1). Loifcc-au. Zeits. Ver. deutsch. Zucker-Ind., 
11*03, 53, [573J, 1050—1061. 

Mkubiohk crystals contain 9 5 per cent, of water, which 
is only given up completely when the substaucc is finely 
l powdered and heated slowly and gradually at front 7o°— 
110° 0. it becomes fluid at 1 lit/ C. Alter drying, the 
powder or small crystals readily absorb moisture from the 
air. Freshly-prepared solutions of the crystals have a 
lower rotatory power than ntelibiosd which has beeu de¬ 
prived of its water of crystallisation. The solutions 
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ultimately reach a polarisation about l '926 times that of 
sucrose. Acids and alkalis produco the final polarisation 
at once. Basic ucetatc of lead diminishes the polarisation 
without producing any precipitate. On the careful addition 
of potassium sulphate to this solution, the melibiose is 
almost completely precipitated. 

At ordinary temperatures water dissolves about double 
its own weight, as with cane sugar, but the solubility 
increases more rapidly with rise of temperature, so that at 
75° C., melibiose dissolves in all proportions, and nt this 
temperature it melts in its water of crystallisation. 95 per 
cent, alcohol at 15° C. dissolves 2—if 1 per cent., 33 per 
cent, alcohol 5—6 times as much. 

Melibiose has only one-third to one-fourth the sweetness 
of caue sugar.—L. J. de VV. 

Starch ; Hydrolysis of -, by Acids. G. W. Rolfe and 

II. W. Geromanos. J. Amer. Client. Soc., 1903, 25, 
[10], 1003—1011. 

Tub authors refer to a paper by Kolfeand Dcfren published 
in 189fi (this Journal, 1897, 10i7), in which it was concluded, 
from a large number of analyses of acid-hydrolysed starch 
products, that a constant relation exists between the optical 
rotation and the cupric reducing power of such products, 
independent of the conditions of hydrolysis, i.e., that pro¬ 
ducts of the same rotation had the same reducing power 
and were identical in composition. These numbers have 
now been re-calculated, and are given again, together with 
further, more recent determinations. The present results 
are calculated on a basis of absolute values for dissolved 
solids, corrected for the mineral matters present; a slight 
change has been made in the optical values in accordance ' 
with the definition of the Landolt standard 1) ray. The 
results of the specific rotation and reducing power lv are 
expressed graphically in the form of a curve. This shows 
that the reducing values do not lie on a straight line, as 
they should do if dextrose were the only sugar present, and 
the authors are thus led to suspect that maltose is also 
produced in the hydrolysis of starch by acids.—J. F. B. 

Starch Products; Presence of Maltose in Acid-Hydro- 

lysed -. (>. W. Bolfe and I. T. Haddock. J. Amer. 

Cbein. Soc., 1903, 25, [10], 1015—1019. 

A sEiuiis of alcoholic fractional precipitations was made 
with a commercial glucose prepared by hydrolysis with 
hydrochloric acid, under a pressure of two atmospheres. 
This sample had the constants [«]„ = 120 ■ .T" and K = 

O'575, nearly corresponding, according to the authors’ 
table, with the point for maximum maltose-content. The 
determination of the constants of the various fractious 
(precipitates and filtrates) showed in general a relationship 
between the optical rotation and cupric reducing power in 
practical agreement with that noticed in the ease of the homo¬ 
geneous acid-hydrolysed products. A special investigation 
was made of the alcoholic filtrates, in order to determine 
the actual presence of maltose. The results showed defi¬ 
nitely the presence of this sugar, together with dextrose, 
two distinct osazones being isolated, one of them being 
glucosazoue and the other having the solubility and the 
crystalline form of maltosazone.—.1. F. B. 

Foodstuffs; Application of Yeast in the Analysis of 

[ Determination of Carbohydrates in] -. li. Prior. 

XX1IE, page 1260. 

English Patent. 

Evaporating Liquids [Suyar Solutions ] ; Apparatus for 

-. G. Stade, Grosswusterwitz, Germany. Eng. Pat. 

1298, Jan. 19, 1903. 

The evaporator is provided with one or more annular 
heating bodies or elements, the bottoms of which are conical 
or otherwise inclined, the bottom of each being connected 
to the central cylindrical part on a plane which is also 
inclined. With this arrangement the condensed steam 
gravitates to tho lowest part of each element, where provi¬ 
sion is made for its withdrawal. The heating elements are 
also formed with oblique heating tubes, and the lowest 
element is filed to the lower end of the central circulating 
tube, which can bp elongated or the reverse by telesoopic 


adjustment. Air, or any gases carried over by the steam, 
can he discharged from the heating elements through pipe* 
provided for that purpose.—It. A. 

Ekhatlm.—T his Journal, 1903, page 876, col. 2, line 
from top, add after” Eng. Bat.” the number “ 9078.” 

United States Patents. 

Sugar Making; Process of -. M. II. Miller, Assignor 

to I). Iluether, A. If. Hough, A. McNeill, and It. M. 
Fisher, Wiarton, Canada. U.S. Pats. 741,689 ami 
742,127, Oct. 20, 1903. 

See Eng. Pat. 14,182 of 1903 ; this Journal, 1903, 1142. 

—T. F. B. 

Starch ; Process of Making Soluble -. O. II. Meyer, 

Assignor to L. Blumer, Zwickau. U.S. Pat. 742,469 
Oct. 27, 1903. 

See Fr. Pat. 332,206 of 1902 ; this Journal, 1803, 310. 

T. F. li. 

Adhesives; Process of Making - [from Starch], 

C. 0. Ekmau, Northllcet. U.S. Pat. 742,174, Oct. 27, 
1903. 

See Eng. Pat. 8331 of 190! ; this Journal, 1902, 358. 

—T. F. li. 

Fukncii Patents. 

(trains [Sugar] ; Process for the Total (,'onoersion of a 

Massccuite into -A. Ollier. First Addition, dated 

May 5, 1903, !o Fr. Pat. 307,640, Jan. 30, 1901. 

Tills process depeuds on tho fact that for a massecuitc of 
sugar, there exists a degree of concentration such, that 
when the masse passes from a low vacuum to a high 
vacuum, it will, under the action of a rational malaxing and 
without the aid of external heat, give up the whole of its 
water by evaporation. Knowing the initial and final 
degrees of vacuum, this degreu of concentration can be 
calculated. The form of malaxeur with a vertical axis 
described in the original specification, or any other form, 
may lie employed, and a description is given of a horizontal 
cylindrical modification traversed by a rotatable axle fitted 
with arms.—T. 11. P. 

Sugar Juices ; Apparatus for Purifying - 

J. W. de Castro. Fr. Pat. 332,677, June 2, 1903. 

See U.S. Pat. 729,920 of 1903 ; this Journal, 1903, 81 1. 

—T. F. B. 

Evaporation of Solutions, Saline or Saccharine ; Recovery 
of Matters mechanically removed by the Steam during 

the -. Soc. Xhignessc uud A. Macherez. Fr. Pat. 

332,063, May 30, 1903. VIE, page 1243. 

XVII-BEE WING, WINES, SPIEITS, Etc. 

Wort and Peer in the Fermentation Tuns; Biological 
Control of ——. M. Wahl. Woeli. f. Bran., 1903, 20, 
[44], 522—524. 

: Tiik freedom or otherwise from infection of the wort and 
fermenting beer in the course of its passage through the 
brewery may be advantageously checked hy adopting a 
j scheme of microscopic examination of droplet cultures, 

J prepared from samples taken at all the various stages. 
About 24 droplet cultures should be prepared from eacli 
sample, aud the nature of the predominant colonies which 
develop in each aud the number of infected droplets should 
i be noted. The remainder of the sample may he kept on 
! the forcing tray, and the time which elapses before a 
cloudiness or a film is developed, observed. The organisms 
may he roughly classified us culture yeasts, wild yeasts, 
niyeoderm®, and bacteria. When only a few foreign 
organisms are noticed in some of the droplets, without 
constituting an appreciable proportion of the total cells 
present, the test is noted as passably pure. 

The author gives examples of a good series and an un¬ 
satisfactory series of samples, both worts having left the 
cooling apparatus in a sterile condition. The infection of the 
second series took place on entering the pitching vessel, 
the suppression of the wild yeast infection and the increase 
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of the mjrcoderma and bacteria infections are clearly illus¬ 
trated by the results of the examination of further samples 
taken after pitching, after one day in the fermentation tun, 
and subsequently after 0, 9, and 11 days’ fermentation, 
the beer being casked on the eleventh day. The sample 
of beer last taken, developed a strong tilm after toven days 
on the forcing tray, whereas the corresponding sample 
from the good series kept well for three weeks. This 
method affords a ready means of tracing any sources of 
infection which may be suspected owing to uncleanliness of 
any portion of the plant.—J. F. B. 

Yeast; Application of -, in the Analysis of Foodstuffs. 

E. Prior. XXIII., page It*do. 

Fusel Oil \_lsoumyl Alcohol"] in Rectified Spirits ; Quanti¬ 
tative determination of -, by means of Salicylic 

Aldehyde. A. Kotnarowsky. XXIII.. page 1259. 

Fjikncii Patents. 

(train; Process of Softening —■ . V. Lapp. 

Fr, Pat. 332,4 is, May 28, 1903. 

Ski: Eng. Pat. 11,719 of 1903 ; this Journal, 1903, 114 1. 

—T. F. B. 

Beer; Manufacture of a Nan-Alcoholic -. V. Eapp. 

Fr. Pat. 332,403, May 20, 1903 

She Eng. Pat. 1 1,223 of 1903; this Journal, 1903, 921. 

—T. F. B. 

Alcohol; Apparatus for the Continuous Rectification of 

-. JO. A. Barbet. Twelfth Addition, dated April i, 

1903, to Fr. Pat. 296,750, Feb. 1, 1900. (See also this 
Journal, 1903, 164, 134, 815, and 923.) 

A siMrr.ipiKD apparatus is described which has only one 
heating arrangement at the base of the apparatus, and only 
one exit for the residuary spent liquors. It also avoids the 
objection, present in the earlier forms, that all the alcoholic 
vapours of the phlegms or wines are obliged to be scrubbed 
through plates on which the fusel oils are at a maximum 
degree of concentration and contamination.—J. F. B. 

Distillation and Continuous Rectification ; Revotvimj 

Apparatus for -. J. («. A. Appe. Fr. Pat. 332,67th 

June 2, 1903. 

The apparatus consists of a steam heater, inside the dome 
of which is coiled an open spiral trough, wound conically 
from the centre downwards. This does not completely fill 
the dome, so that it leaves a narrow annular channel 
betweeen the, outside of the spiral and the inside of the 
steam heater. The various convolutions of the spiral 
trough are tightly cemented together. A socket in the 
dome ot the steam heater supports two concentric hollow 
shafts, around which three chambers are arranged. The 
inner chamber communicates with the open spiral trough, 
which serves as heater for the liquid to be distilled, which 
is run into its centre through a pipe leading from the out¬ 
side of the apparatus, the inflow of liquid being regulated 
by a cock. The inner chamber is surrounded by the second 
and third chambers, which leave a narrow annular space 
between each other. Inside the top of the inner chamber 
is placed a hollow Archimedean screw, through which the 
hot vapours from the top of the inner chamber flow down¬ 
wards, a current of cold liquid being simultaneously 
circulated round the screw in tin* opposite direction, the 
liquid serving as cooler, and being thereby preheated. 

The apparatus works as follows :—The water in the steam 
beater is boiled, and beats the liquid run into the socket in 
the centre of the open spiral heater. The liquid rises 
through the central shafts, becomes warmed by circulating 
round the Archimedean screw', and rises to the top of the 
inner chamber. It is now at such a temperature that the 
ethers and light alcohols are volatilised, and these pass into 
the epace between the second and third chambers, where 
they condense, and the liquid produced is drawn off at the 
bottom. The heated liquid returns from the top of the 
inner chamber, through the other hollow shaft, to the centre 
of the open spiral trough, and flows in this from the centre 
to the circumference, being heated in its passage by the 


steam given off from the steam heater, which flows over it 
in the opposite direction. The open trough therefore 
nets as a dephlegmator, and all the alcohol is boiled off. 
Any water remaining, falls into the steam heater from the 
end of the spiral trough. The alcoholic vapours rise to the 
top of the inner chamber, and enter the Archimedean screw, 
through which they flow from the top downward*. They 
are here cooled by the current of liquid circulating round 
the screw, and fractional condensation takes place. At 
various parts of the circumference of the Archimedean screw 
are holes communicating through pipes with a distributor, 
and the various fractions of the distillate are thus separated 
and drawn ofl.— E. F. G. 

Alcohol ; Process for Denaturing -. Soe. Verricux 

pore et tils. Fr. Bat. 332,620, May 29, 1903. 

Tine denaturing agent is composed of a mixture of the 
essential oils of turpentine, 1,500 c.e.; thyme. 100 e.c. ; 
rosemary, loo c.e. ; and spike, lot) c.e. The mixture is 
added in the proportion of 1,800 c.e. to 9H'2 litres of 
alcohol.—J. I'. B. 

XVIII-FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(.1.) — FOODS. 

Cheese-Ripening ; Rennet Enzyme as a Factor in -. 

L. L van Slykc, 11. A. Harding, and K. B. Hart. New 
York Agric. Exp. Slat., Bull., 1903, [233], 67—96. 
IvvrKiti.MKN is were carried out for the purpose of ascer¬ 
taining to what extent the formation of soluble nitrogen 
compounds in cheese ripening is due to the rennet extract 
used in cheese-making. Where necessary, all milk enzymes 
were destroyed by heating the milk, and other organisms 
were rendered inactive by the addition of chloroform. Acid, 
when desired to be present, was added in the form of pure 
lactic acid The act on of rennet extract in cheese was 
studied by comparison with commercial pepsin. 'They were 
found to act essentially alike in forming soluble nitrogen 
compounds when compared with each other in the case 
of milk, cheese, and paracasein dilactate. The products 
formed by both consisted mainly of paranuclein, caseoses, 
and peptones, with small amounts of amities, and no 
ammonia. In every experiment made, the presence of acid 
was necessary for action to take place. Rennet enzyme is 
stated to be really a peptic ferment. I is action does not 
appear to extend to the formation of compounds that 
produce the flavour of cheese.— W. B. S. 

Cheese-Curing at Different Temperatures. I>. E. vau 
Slyk**, G. A. Smith, and E. B. Hart. New York Agric. 
Exp. Stilt., Bull., 1904, (231 J, 97—121. 

(.'iiKKsis cured at 40’ F. was -uperior iu qiuluy to the same 
kind cured at higher temperatures. Thu difference in 
quality was confined, in most cases, to flavour and texture, 
the colour and finish undergoing little or no change. 
Covering the cheese with solid paraffin a No improved its 
quality, and, by preventing loss of moisture. led to u larger 
yield of finished product. The amount of water soluble 
nitrogenous compounds, such as ca-eoses, peptones, amines, 
and ammonia, was found to increase with the age of the 
cheese and with the temperature at which it was cured. 

W. B. S. 

Cheese-Ripening ; Conditions Affecting Chemical Changes 

in -. L. ]j. vau Slykc and E. B. Hart. N«*w York 

Agric. Exp. Suit., Bull., 1903, [236], 133—163. 

The following ate some of the more prominent conditions 
which influence the chemical changes taking place in cheese 
during the ripening process: — 

Time.— The soluble nitrogenous compounds increase as 
the cheese ages ; about two-thirds are formed during the 
first three months, and over 90 per cent, in the first nine 
months of an 18-iuonth period of ripening. 

Temperature. —Soluble nitrogenous compounds slowly 
increase in proportion to iuerease of temperature. Amino 
compounds and ammonia are more abundantly formed at 
higher temperatures. 

i> 
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Moisture . —A cheese containing more moisture generally 
contains larger amounts of soluble nitrogenous compounds. 

Size. —Ripening takes place more quickly in large than 
in small cheeses. 

Salt.— Increasing quantities of salt retard ripening. 
Different Amounts of Rennet. —Larger quantities of 
soluble nitrogenous compounds, such as paranuclein, ease- 
oses, and peptones, are produced in a given time, in the 
presence of increasing amounts of rennet extract. 

Acidity. — Although a certain amount of acidity is 
necessary for ripening to take place, the exact relation of 
acidity to ripening has not been determined. 

Influence of Products of Proteolysis. — The accumu¬ 
lation of soluble nitrogenous compounds in cheese appears 
to diminish the action of the agents causing the changes, 
so that the cheese ripens less rapidly after the first period. 

High temperatures in cheese-ripening favour the pro¬ 
duction of a crumbly, dry, mealy texture, and also the 
formation of holes. Excessive moisture with a moderate 
temperature, results in a pasty, soft cheese. Excessive use 
■of rennet also produces a pasty texture. Large amounts 
of salt, or excess of acid, cause dryness, harshness, and 
hardness. These latter faults may he overcome, to some 
extent, by storing the cheese for a long time in a moist 
atmosphere, at a temperature between 40° and 50° F. 

—W. 1*. S. 

Cheddar Cheese; The Ride of ihe Lactic Acid Bacteria 
in the Manufacture and in the Earl;/ Stages of Ripening 

oj -. II. A. Harding. N'ew York Agric. Exp. Stat., 

Bull., 1903, [237], 165—ISO. 

The lactic acid bacteria which are always present in factory 
milk check the growth of other forms by breaking up the 
sugar into acid, chiefly lactic acid. They finally make up 
more than 90 per cent, of the total number of bacteria 
present in the milk and cheese. The acid produced by 
these bacteria hastens the curdling action of the rennet, 
and combines with paracasein to form at least two different 
compounds—paracasein monolactate and paracasein di¬ 
lactate. The former compound is found in large quantities. 
This formation is necessary for the activity of the rennet 
pepsin. It is shown that all the observed changes, up to 
the point where the digestion hv the rennet ceases, are 
either the direct result of the action of these bacteria or 
are largely influenced by bacterial action.—VV. P. S. 

Milk ; Determination of Formaldehyde in —. 

H. H. Smith. XXIII., page 1260. 

Foodstuffs ; Application of Yeast in the Analysis of -. 

K Prior. XXIII., page 1260. 

English Patents. 

Proteids from Non-Nitrogenous Bodies; Process of Sepa¬ 
rating -. J. Oat-stairs and The Allrich Guano Co., 

Ltd. Eng. Pat. 7776, April 3, 1903. XV., page 1251. 

Bran or other Material Produced from the Shins or 
Fibrous Tissues of Wheat and other Cereals; Con¬ 
ditioning or Improving the Quality and Colour of -. 

E. Cooper and d. Westgate, Liverpool. Eng. Pat. 8091, 
April 7, 1903. 

A regulated supply of an oxidising, bleaching, or steril¬ 
ising gas, e.g., sulphur dioxide or chlorine, is made to act | 
upon the material in a conveyor or other apparatus, so that 
each particle receives the same amount of treatment. 

—C. A. M. 

United States Patent. 

Milk ; Process for Making Dry Condensed -. H. S. 

Hopkins Buinbridge, N.Y., Assignor to Casein Co. of 
America, N.J. U S. Pat. 742,322, Oct. 27, 1903. 

Skimmed milk is reduced to a dry or powdered state, and 
is then mixdl with a suitable percentage of butter-fat from 
which the casein and other foreign substances have been 
removed by heating and aeration.— W. P. S. 


(S.)—SANITATION j WATER PURIFICATION. 
English Patents. 

Fatty Matters and the like from Liquid or Semi Liquid 
Material [Sewage Sludge, $•<:.] ; Process for the Ex¬ 
traction and Recovery of -J. Garfield. Eng. Put 

25,876, Nov. 25, 1902. XII., page 1249. 

Waters; Process for the Sterilisation and Purification oj 

Potable and Residuary -. M. l>uyk, Ixelles, Brussels. 

Kner. Pat. 15,425, July 11, 1903. Under Internal. Conv. 
July 11, 1902. 

See Fr. Pat. 328,304 of 1903 j this Journal, 1903, 960 . 

—T. F. B 

United States Patents. 

Garbage; Process of Treating -. E. S. Peck, Newhurg, 

Ohio. U.S. Pats. 742,224 and 742,225, Oct. 27, 1903. 
The garbage is cooked in an air-tight receptacle by means 
of radiated anil direct heat. Water and volatile matters are 
removed from the receptacle through an exhaust pipe. 
After passing a heated gas through the cooked garbage, the 
latter is withdrawn, and compressed to remove the remaining 
liquid portion. The oleaginous matter is extracted from 
this liquid, which is then re-mixed with the resitiue and the 
mixture dried. The expressed liquid, obtained front cooked 
garbage according to the process just described, is evapo¬ 
rated to “ stick,” which is then added to the pressed residue 
aud the resulting product dried.—W. P. S. 

Garbage ; Process for Treating -. K. S. Peek and 

W. M. Scott, both of Newburg, Ohio. U.S. Pat. 742,226, 
Oct. 27, 1903. 

The process consists in cooking raw garbuge with the 
expressed liquid from tank residues (see IJ.S. Put. 742,224, 
above) in an air-tight receptacle. The volatile matters 
are drawn off by an exhaust pipe, and the residue removed 
from the receptacle, compressed and dried.—W. P. S. 


XIX—PAPER, PASTEBOARD. Etc. 

United States Patent. 

Pyroxylin Compound. It. 0. Sehupphaus. Brooklyn. 
N.Y. U.S. Pat. 741,554, Oct. 13, 1903. 

Soludle pyroxylin is gelatinised by treatment with a 
solvent and one of the following compound ethers :— 
mctliyl-isobutyl ether, ethyl-isobutyl ether, methyl-isoamyl 
ether, ethyl-isoamyl ether. “ Pyroxylin compositions” are 
also prepared by mixing pyroxylin with one or more of the 
following compound ethers:—ethyl-isobutyl ether, ethyl- 
isoamyl other, ethyl-isopropyl ether, propyl-amyl ether, 
propyl-butyl ether, butyl-amyl ether.—T. F. B. 

French Patents. 

Nitrocellulose and its Compounds; Process far Diminishing 

or Preventing the Inflammability of -. P. NogmV 

and II. M. Proveux. Fr. Pat. 328,054, Aug. 9, 1902. 
Nitrocellulose is treated with an aluminium salt 
(preferably the acetate). When the resulting compound 
is incorporated with camphor, a non-inflammable, celluloid 
like substance is obtained, to which the name uph old is 
given.—T. F. B. 

Nitrocellulose and its Compounds; Process for Diminishing 

or Preventing the Inflammability of -. P. Nogui's 

and H. M. Proveux. First and Second Additions, dated 
Aug. 30, 1902, and Feb. 25, 1903, respectively, to Fr. Pat. 
328,054, Aug. 9, 1902. 

Pure alumina, especially in alcoholic solution, is substituted 
for the aluminium salt of the principal patent (see preceding). 
The second addition claims the addition of harium chloride 
(10 to 20 per cent, of the total weight) to the mixture of 
nitrocellulose and alumina. This is said to facilitate 
mixing.— T. F. B. 
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XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Anilopyrine and Phenulmethylanilinopi/razole. A. Michaelis 
and K. Hepner. Her., 1903, 36, [13], 3371 — 3279. 

Tub authors have found that the bodies, described as imiuo- 
pyrine and anilopyrine, obtained by Michaelis and Guiikcl 
(this Journal, 1901, 502) by heating the chloride of anti- 
pyrine with ammonium carbonate and aniline respectively, 
were wrongly named. They differ from the true bodies of 
those names by containing CH S less, and are correctly 
described as \-phenyl-3-inctliyl-h-amtnopyrit:ole and ]- 
nhtnyl-3-methyl-b-anilinopyrazole. It is inferred that the 
true iruino- and unilo-pyrine ure first produced, but that 
these are decomposed tit the temperature of the reaction, 
with elimination of CH a in the form of methyl chloride. 
When the methyl iodides of these two amino-pyra/.oles tire 
treated with caustic, soda, they are converted into the iniino- 
pyrazoles, i.e„ iminopyrine and anilopyrine respectively. 
Conversely anilo-pyrine is converted into the corresponding 
5 -unilinopyrazole by heating with ammonium chloride. 
Anilopyrine has a strong basic reaction, and combines 
readily with methyl iodide.—J. If. 15. 

I -Phenyl-2 .3-dimethyl-h-iminop i/rine. F. Stolz. 

Ber., 1903, 36, [13], 3279—3290. 

Tuts above body, termed for brevity iminopyrine, is obtained 
by heating antipyrine chloride with aqueous ammonia at 
100° C. ; the reaction proceeds, however, slowly at the 
ordinary temperature. Imiuopyrine is a strong secondary 
base which absorbs carbon dioxide from the air, forming a 
stable carbonate. The. hydrogen of the imino group may 
he replaced by alkyl or acyl groups. The alkyl derivatives 
may lie prepared by treating antipyrine chloride with alkyl 
amines. Theacjl derivatives are generally strongly basic, 1 
Corresponding iminopyriues may be prepared by treating 
the chlorides of substituted uutipyrines with ammonia. 

—J. If. 15. i 

Cinehonicine; New Isomerisation of -. '/. 11. Skraup 

and \V. Egerer. XXIV., page 1262. I 

Myristicin ; Constitution of -. II. Thoms. l!er., 1903, 

36, [13], 3140- 3451. 

If. W. Skm.ulkk attributed to myristicin, which he isolated 
from mace oil in 1890, the constitution of a (l)-butcnyl 
(3.4)-raethylenedioxy-(5)-metlioxybenzene. Subsequent 
investigation, however, inclined him to substitute an allyl j 
group for the butenyl nucleus in tile myristicin molecule. 

The author h'aa confirmed the presence of tliu allyl group 
in myristicin, which may therefore be represented by the 
formula— 

C c H s . (CHj.CHtCUjXl) .O s ClI s (3.-l).OCH s (5). 

By prolonged heating in alcoholic solution with alcoholic 1 
potash, myristicin was converted into isomyristicin, m. pt. 
14°—45° U., which has the constitution of a (l)-propenyl- : 
3.4-methyleiiedioxy-5-methoxyben/.enc— 

C,H a . (CH:CU.CH S )(1). OjCH 2 (3.4). 0011,(5). 

—1. O. 15. 

Parsley Oil, French ; The Phenol Esters of [Presence of j 

Myristicin in -]. II. Thoms. Her., 1903, 36, [13], 

3451—3456. 

Afiol is easily obtained from German parsley oil by 
cooling, when it readily crystallises out. With French 
parsley oil, however, separation by this means is not easy, 
since the oil frequently fails to show any signs of 
crystallisation at low temperatures. The author finds that 
this difference is due to the presence of a large amount of 
myristicin— 

C,H 3 .C s H s (1).0 2 CU,(3.4)0CH,(5), 

accompanied by a relatively small quantity of apiol— 

C,H. C,H 6 (1). OCH,(2). O s CH,(3.4)0011,(5), 
in French parsley oil, whilst in the oil of German parsley, ! 
apiol Is in preponderance. 

The French parsley oil examined had thesp.gr. 1-017, ; 
and the [a] D = — 5-7°. Treatment with sodium carbonate i 


removed u ik-tol per cent, of un acid, m. pt. 62° 0., which 
was probably palmitic acid. Caustic potash solution 
removed 0 0.) 16 per cent, of a substance resembling eresol 
in odour, which was probably a mixture of several phenols. 

I lie oil was then fruetiouuted, below 160° C. at normal pres- 
sme; above that temperature, under reduced pressure. Under 
these conditions 300 grins, of the oil gave 70 grins, boiling 
between l.»8°— ltUF tunder 760 nuu. pressure ; 40 grms. 
under 1,^ nun. at 153? (; 7,8 grms. under 17 linn, at 
la3 -17,7 <f. ; 10 grms. under 17 mm. at 17,8’—17l)°0..; 

II grms. under 2 nuu. at 153’—160“ < \ ; and 15 grms. 
under 1-4 mm. at 160 - -130° 0. The higher boiling fractions 
were found to be poorer in hydrocarbons, but rielier in 
methoxyl, than those obtained at lower temperatures. The 
larger high boiling fraeiiens approach more and more uearly 
without,' however, exactly attaining the constitution of 
apiol. The lirst fraction was proved to consist mainly 
of pinene, identified by its optical rotation, and the formation 
oi the uiirosocliloride melting at 105° C. From its bromo- 
deiivatives, and its methoxyl content, the third or major 
fraction was found to consist chieily of myristicin, which 
was converted into isoin}ristiein bv treating a portion of 
the fraction with alcoholic potash. The isomyristicin thus 
obtained, in. pt. 41 1 -47, J C., was proved to ho identiual 
xvitli that derived I rout mace oil. The presence of myristicin 
in French parsley oil thus demonstrated, accounts for the 
formation of tnvristicinir acid on oxidation, as shown by 
Jliguani and Test,mi, who probably worked with parsley 
oil of French origin. The lust fraction, when “sown” 
with a crystal of apiol, gave a crop of crystals of that body. 

-J. O. It. 

PhaseoLunatiu, the Cyumycnetic Clnroside of Phaseolus 
lunatus. W. It. Duustan and T. A. Henry, l’roc. Roy 
Noe., 1903, 72, 285 -291. (See this journal, 1903, 
1207.) 

I’hasbolonatin, which is not contained in the seeds of the 
cultivated plant, hut only in those of the semi-cultivated 
and wild plants, was found to have the composition 
Ci„1I,jO„N, and to be the dextrose ether of acetone cyan- 
hydrin. It has an optical rotation, [a]„ =■ — 26-2°. On 
hydrolysis with acids, it decomposes according to the 
equation— 

( 'uiHi7°uX i n,o v,q,n ls o, + (Cii 3 ),t;<) + iion. 

J)cxl post*. A go torn*. 

When phaseoluuatin is heated with an ai|uoous solution of 
alkali, ammonia and a new acid glucoside, phaseolunatinic 
arid, which is the dextrose ether of a-hydroxyisobutyric 
acid, are formed — 

(ClI :) ) 2 C(CN)O.C u Il n O,+ 2H a O - 
(CH 3 ) a C(C< )OH). (). C, II, ,0s + NHj. 

The. latter undergoes hydrolysis by acids according to the 
equation— 

(ClI 3 ) s (;(C001i)<).C„H„0 5 + H a () - 

(<:ii;,),,o(Cooii).on + o c ir 12 o ( .. 

—A. S. 

Lari.rinic Add; Identity of -, with Maltol. A. 

l’eratoner and A. Temhurello. Iier., 1903, 36 [13] 
3407—3410. ’ 

Tim authors show that the substance isolated in 1861 from 
the hark of the larch by Stenhouse, and termed by him 
larixinic acid, is identical with the maltol isolated by Brand 
(see this Journal, 1894, 1213) and by Kiliani and Bazlen 
(see this Journal, 1895, 37H) from roasted malt, and after¬ 
wards shown by Feucrstein (this Journal, 1901, 826) to 
exist in the needles of the white fir.—T. II. 1*. 


Cinnamomum Pedatinervium of Fiji; The Constituents of 

the Volatile Oil of the Bark of -. K. Goulding. 

Proc. Chetn. Hoc., 1903, 19, [270], 201. 


On distillation with steam, this bark yields nearly 1 per 
cent, of a volatile oil which is almost colourless when first 
distilled, but gradually assumes a yellowish-brown colour. 
It has a sweet aromatic odour, a pungent spicy taste 
sp. gr.0-964 at 15715°, [o]„ =» -4-96° and n„ - 1-4968! 
Its chief constituents are: a terpene, C 10 H.., having 
asp. gr. of 0-8659 at 15°/15°, [a] D - -17-72°, Hnalool] 
safrolj and eugenol. Approximately the proportions are 
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as follows terpeue, 15—20 per cent.; alcohols, 30 per 
cent.; enters, 15 per cent.; safrol, 40—50 per cent.; 
eugenol, 1 per cent.; and apparently about 3 per cent, of 
eugenol methyl ether. 

Bismuth ; Colorimetric Determination of -. 

I*. l»hWs. XXIII., page 1250. 

Formaldehyde ; Comparative Study of Methods of 
Determining -. 11. II. Smith. XXill., page 1260. 

Malonic Acid ami its Salts; Determination of - , by 

Potassium Permanganate. K. Durand. XXIII., page 
1260. 

English Patent. 

Saccharin ; Manufacture of -. R. J. 11. Mills, London. 

From II. Bur bier, Lyon - Monplaisir, France. Eng. 
Pat. 9322, April 24, 1003. 

o-Toli'kne sulphonamide is converted into saccharin by 
electrolytic oxidation in presence of permanganate. A 
solution of potassium permanganate and caustic alkali is 
placed in the anode compartment of the cell, and heated to 
40 "—50 C. A solution of o tolucnc sulphonamide, also 
mixed with caustic alkali, is then added in successive 
portions to the permanganate solution, “a current of 
300 amperes below 2 volts” being maintained. The 
addition of the amide solution is so regulated that the per¬ 
manganate is regenerated by the action of the current as 
fast as it is reduced, the proportion of permanganate used 
being only one-sixth of that necessary to effect the oxidation 
unaided.—J. F. 11. 

United States Patents. 

Glycerin and Acidylated Derivatives of Aromatic Bases ; 

Process of Producing -, and the Product thereof. 

(_). Liebrich. U.S. Pat. 741,585, Oct. 13, 1903. XII., 
page 1250. 

Acetic Acid; Process of Making ——. J. G. Behrens 
and A. Behrens, juo., Bremen. U.S. Pat. 741,615, 
Oct. 20, 1003. 

See Eng. Pat. 22,006 of 1902 ; this Journal, 1903, 1 10. 

—T. F. B. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

English Patents. 

Photographic Emulsions; Manufacture and Production 

of Sensitive ■-. H. E. Newton, London. From The 

Farbuitabr. viirm. F. Hayer anil Co, Klberfeld. Eng. 
Pat 2a,821, Nov. 24, 1902. 

Skr Fr. Pat. HiG.-tOS of 1902 ; this Journal, 190.'!, 820. 

—T. 1C li. 

Photographs in Natural Colours on Paper, according to 
the Three-Colours Process; Process for the Manu¬ 
facture of Unfading - . \V. Reiclu'l, llauibnrg- 

Uhlenhorst. Eng. Pat. 6350, March 19, 1902. 

Tiikkk prints are made from the negative on a silver 
chloride paper containing also strontium or magnesium 
chloride. 

A yellow print is obtained by bleaching one of the above 
prints in a solution of potassium lerriejanide (1 part) and 
a soluble lead salt (c-’J- acetate, 1 • 5 parts). The print 
is washed in dilute acid and immersed in a solution which 
will give a yellow precipitate with lead fenicyanido 
chromate or vanadate); 0 • <1 part of potassium chromate 
may be used. 

The red print is made by immersing a second positive in 
a solution of geld thiocyanate (1 part), sodiutu iodide 
(1'2 parts), and potassium carbonate (2 pans). The blue 
print is prepared by treating the third positive with a 
slightly acid solution of ferric chloride (1 part) and 
potassium ferricyanide (1'63 parts). 

The thr^P prints are transferred successively to a waxed 
glass plate, from which the complete photograph is 
transferred to paper or any other support.—T. F. 11. 


United States Patent. 

Photographic Plate, and Process of Making same. A 
EichcngrUn, Elberfeld, and J. Precbt, Hanover, Assignor- 
to Farbenfabr. of Klberfeld Co,, New York. U.S. Pat. 
742,405, Oct. 27, 1903. 

See Eng. l’at. 22,727 of 1901 ; this Journal, 1902, 1 111. 

—T. F. 1!. 

XXII.—EXPLOSIVES, MATCHES, Etc. 

Phosphorus; Schench's Scarlet - , and its Application 

in the Manufacture of Matches. Miirquart. ZeiU. Elec 
trochem., 1903,9, 892. (See this Journal, 1902, 3G8 ; 
1903, 404.) 

The bright red or scarlet modification of phosphorus is 
readily formed in the presence of solvents which act at th.* 
same time as catalyscrs. The most suitable solvent is phos¬ 
phorus tribromide. The scarlet phosphorus carries down 
with it some of the solvent and other foreign substance. 1 *, 
and, if sulphides of phosphorus he preiient, the product 
I obtained appears to be identical with the so-called red 
phosphorus sulphides of Berzelius. The product is con¬ 
verted by ammonia into a black substance, which, however, 
again changes to red phosphorus when boiled with water 
or acid. With alcoholic, potash a dark red solution i> 
obtained, just as in the case of white phosphorus. Scarlet 
phosphorus, which is perfectly non-poisonous, is stated t« 
form an efficient substitute for white phosphorus in the pro 
duetion of “ strike-any where ” matches (see Eng. Pat. 11,503 
of 1002 ; this Journal, 1003, 70o)» The author points out 
that nearly all the so-called compounds of phosphorus w hich 
have been proposed as substitutes for white phosphorus, 
will answer the usual tests for the latter substance.—A. S. 

Phosphorus Sesquisu/phidc ; Further Experiments with 

- . E. G. Clayton. I’roc. Chein. Soc., 1003, 19, 

[270], 231—234. 

In a previous communication (this Journal, 1002, 1042) 
it was show'll that commercial phosphorus sesquisulpliidc 
of good quality had been found to give no reaction with 
Mitscherlich’s test. With the object of studying under 
what conditions oxidation, or a similar change, is pro 
moted, and whether, by keeping, this compound acqn!n*s 
the property of yielding a luminous vapour when distdh'l 
with dilute sulphuric acid, the author has exposed speci 
mens, which had previously given negative results, for 
various periods under different conditions, the products 
being then subjected to Mitschcrlieh’s test. 

Fxom the results of Ids experiments, it is evident that 
good commercial phosphorus sesquisulphide undergoes 
little change if preserved in air of average dryness in 
nearly tilled, well-closed vessels, hut that the progress of 
the oxidation is appreciable in a damp atmosphere or in 
imperfectly closed vessels ; this action takes place par¬ 
ticularly rapidly in air saturated with moisture, and perhaps 
to the greatest extent in the presence of acid vapours, 
especially such as nitrogen peroxide. 

Comparaiive experiments were made with yellow phos¬ 
phorus, from which a luminous vapour passed over almost 
as soon as distillation began. With pliorphorus sesqui¬ 
sulphide, on the other band, the phosphorescence in most 
cases was seen only alter the pressure had beeen diminished 
by ihe removal of the lamp, and after a considerable 
proportion of the liquid bad distilled over. The author - 
experiments confirm J. Mai and F. Schaffer’s observation 
(this Journal, 1903, 511) that the glow differs from that 
of yellow phosphorus. 

XXIII—ANALYTICAL CHEMISTRY. 

I NO ItGA NIC— QUANT ITA TIVE. 

Argon in the Atmosphere ; Ilesutts of Determination "J 

-. H. Moissan. Compton rend., 1903, 137, 

600—606. 

The amounts of argon found varied between O '9318 m 4 
O'9492 per cent., both these limits being found in the ad 
from above the Atlantic Ocean. Other results were - 
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London, 0*9325 per cent.; Paris, 0*9319 am! 0*9337 per 
cent.; Berlin, 0*9323 per cent.; the top of Mont Blanc, 
0-9327 and 0*9352 percent.— T. F. B. 

Boric Acid on Iodides; Action of -, and its use for 

Separating Iodides from Bromides and Chlorides. II. 
Baobigny and P. Rivals. Comptes rend., 1903, 137, 
[17], 650—653. 

1’l'RK boric acid liberates hydriodie acid from iodide 
solutions in the cold, while it only decomposes hot, satu¬ 
rated solutions of bromides and chlorides. These facts are 
applied to the separation of iodine from a mixture of halogen 
salts as follows : —100 c.c. of the salt solution are heated 
w ith 10 grins, of boric acid and 0*2—0*4 grin, of the paste 
(“ Mn 2 0 4 , lloO ”) formed by reducing a solution of a per¬ 
manganate with alcohol, washing the precipitate,and drying 
iv t —10° C. The iodine is collected in a solution of 
alkali, containing a small quantity of sodium sulphite (io 
decompose any bypoiodite present), and the iodine estimated 
as silver iodide.—T. F. B. 

(Carbon Dioxide in the Presence of (Jhlorine : Determina¬ 
tion of -. C. Offerhaus. Zoits. angew. Chem., 1903, 

16, [43], 1033—1034. 

As electrolytic chlorine always contains carbon dioxide, 
sometimes as much as a per cent., the following methods 
are described for determining the latter: —The mixed gases 
were stored in a glass gasometer, and were led through 
concentrated sulphuric acid before passing into the Bunte's 
burettes in which the analyses were carried out. 

1. A known volume of the gas was treated in a burette 
with potassium iodide solution and the liberated iodine 
titrated as usual, the necessary corrections for temperature 
and pressure being made. In a second burette, tin; chlorine 
and carbon dioxide were both absorbed by N/5 sodium 
hydroxide solution. On measuring the unabsorbed residue, 
the volume of the chlorine and carbon dioxide together was 
obtained, the carbon dioxide being then found by difference. 
Allowance was made for the fact that the residue of gas 
was measured w hen moist. 

2. The carbon dioxide and chlorine were absorbed in a 
burette by exactly -15 e.e. of a N/5 sodium hydroxide 
solution, tin* amount of carbonate in which had been 
previously determined. The alkaline solution was then 
shaken with 5 to 10 c.c. of 3 per cent, hydrogen peroxide 
solution, to convert the hypochlorite into ehlotide (Na<K'l + 
H 2 O a = NaCI + HoO + <)*). After making the solution 
up to a known volume with water free from carbon dioxide, 
the amount of carbonate in it was determined. 

The author states that chlorine cannot he determined 
by absorbing the gas iq sodium hydroxide solution and 
titrating the hypochlorite formed, as some chlorate is always 
produced, even when dilute sodium hydroxide solution is 
employed.—W. 1*. S. 


hours for completion. The following process takes only 
about 20 minutes, and is as accurate as the tire-assay if 
worked with equal care. 

loo c.c. of tiie solution are boiled for two minutes with 
about 1 gnu. of sodium peroxide, to destroy cyanides. Next, 
two drops of Jo percent, lead acetate solution are added, and 
about 0*2 urn), of aluminium powder is stirred in. Metallic 
lead is thus precipitated, and the gold is also extracted by 
the galvanic action. The whole is filtered when the 
aluminium has dissolved (the filtrate being free from 
cyanide as well as gold). The blaek precipitate is dissolved 
in IO c.c. of boiling 60 percent, aqua regia . and treated 
carefully with stannous chloride solution until the yellow 
colour is bleached, whereupon the purple tint (purple of 
(’assius) develops, atul is constant after a minute. Jt iB 
then compared with a set of artificial standards, after 
making the liquid up to la e.e. in a tube of fixed diameter. 
The standard tubes are filled with a permanent imitation of 
“ purple of (’assius,” made by mixing copper ami cohalt 
salts in tlie required proportion. They are standardised 
empirically. The shade is easily visible with solutions 
carrying 1 part of gold per million, and by looking down 
the tubes (as in Nesslerising). 2 grains per ton (1 in seven 
millions) can he detected. < >f course, even less than this 
can be recognised, if more than 100 e.e. of solution ho used 
at the beginning. 

The rationale of the process is to make the stannous 
chloride test (1 ) available for aurocyauides, (2) sufficiently 
sensitive, (3) independent of the customary impurities, such 
as zinc feiTneyanidc. 

If sodium peroxide be not obtainable, a 30 per (tent, 
solution of sodium hydroxide, containing 0- 1 percent, of lead 
oxide, is made. 10 c.c. of this are added to 100 c.c. of the 
solution, and boiled for five minutes, since the destruction of 
cyanide by hydrolysis and reduction is siower. Bart of the 
cyanide is reduced to methylamiuc. The rest of the process 
is the same. 

(laid in ('yanide Solutions; (Colorimetric Determination 

of -. II. K. Oussil. Kng. and Mining 1903, 76, 

661 . 

Tun author finds that the “ purple of Cassius ” test can be 
used for the colon metric determination of gold in cyanide 
' solutions, if the cyanogen group he first destroyed. This 
j elimination of the cyanogen can he effected by means of: 

, (1) potassium hromatc and concentrated sulphuric acid; 

! (*2) potassium bromide, sodium or potassium peroxide and 
sulphuric acid ; and (3) successive additions of strong 
| ammonia solution and concentrated sulphuric acid. The 
; best method of carrying out the test is a.- follows :—10 e.e. 

of the cyanide solution are treated with 0*5 grin, of potas- 
! sium hromatc, and concentrated Nulphurie acid is added 
gradually until action begins. When the reaction is com¬ 
plete, a .saturated solution of stannous chloride is added, 
drop by drop, till the solution is colourless, and the whole 
allowed to stand. The purple colour which forms is most 


Per sulphates ; Oxidation of Organic Substances by -, 

in Acid Solutions [Determination of Halogens'] . M. 
Dittrich. Ber., 1903, 36, [13], 3335—3387. 

Bksidk 8 complex cyanides (this Journal, 1903, 883), many 
other organic substances, especially of the aliphatic series, 
are destroyed by ammonium persulphate, leaving any 
metals they contain in a form suitable for analytical deter¬ 
mination; aromatic compounds react less easily. In 
particular, many compounds containing halogens, both 
aliphatic and aromatic derivatives, are destroyed by persul¬ 
phate in acid solution when heated, evolving the halogen ; 
and if silver nitrate be added to the solution before reactiou, 
the whole of the halogen is retained as silver compound, 
and can he accurately determined. The method is being 
further worked out.— J. T. I). 

(Hold in very Dilute Auroci/anide Solutions; Bap id 

Method of Determining -. James Moir. J. Chem. 

and Metallurg. Soc. of tfouth Africa, Sept. 1903. 

The present method of determining gold in working cyanide 
solutions by evaporation and fire-assay is too slow tor 
practical use ; even the precipitation methods which have 
been introduced in order to hasten the process, require two 


intense after about half a minute.—A. S. 

Antimony Lead Alloy:'; Appearance of -, after 

Solidification , and the Difficulty of obtaining an Average 
Sample. II. Nissenson and 1*. Siedler. X., page 1246. 

Selenium from Tellurium; Quantitative Separation of 

- . O. Bellini. Gaz. chim. ital., 33, [ 1 ] , 515—518. 

Chem. Conti*., 1903,2, [17], 905. 

To a solution faintly acid with hydrochloric acid and 
containing from 0* 1 to 0*5 grin, of selenium and tellurium 
oxides, 50 °—100 c.c. of a saturated solution of ammonium 
tartrate arc added, and the liquid heated with hydrazine 
sulphate for 1—2 hours at 5U J —60° C. By this method 
the selenium is reduced, but not the tellurium. When the 
reduction is complete, the liquid is heated to a somewhat 
higher temperature and the precipitated selenium collected 
on a tared filter or in a Gooch crucible, washed first with 
warm water, then with a little absolute alcohol, dried at 
1U5° C. and weighed. In the filtrate the tellurium is 
precipitated by hydrogen sulphide, the precipitate washed 
on a small filter with water, and the paper and precipitate 
j treated with fuming nitric acid of sp. gr. 1*52. The excess 
; 0 f nitric acid is expelled by heating on the water-bath, the 
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residue dissolved in hydrochloric acid, the sulphuric acid 
formed by oxidation removed by means of barium chloride, 
the tellurium precipitated by hydrazine hydrochloride (see \ 
this Journal, 1902, 1558), filtered off, washed first with j 
water and then with absolute alcohol, dried at 105° G. and ■ 
weighed. In five test analyses the results showed an j 
average error of — 0*001 percent.—A. S. 

Zinc Ores; New Method of Determining Zinc in -. 

F. W. Klister and F. Abegg. Zeits. f. Klektrochera., 
1903, 9, [12], 836—837. 

The authors have previously (see this Journal, 1902, 1557) 
shown that zinc maybe very accurately determined volu- 
metrically by Volhard’s process; they now show how the 
zinc may conveniently be extracted from the ore for the 
purpose of this determination. From O’1 to 0*2 gnn. is 
weighed into a porcelain boat and moistened wirh water. 
The boat is then placed in a hard glass tube about 20 cm. ; 
long, and open at both ends, and this tube is inserted in a 
combustion tube lying in a combustion furnace. A slow 
current of perfectly dry hydrochloric acid gas is then 
passed over the ore in the cold. When the reaction is 
complete, the furnace is heated so that- the whole tube is 
gradually warmed to a temperature of 150 J C. When the j 
mixture in the bout is dry, the temperature of the whole 
inner tube is raised to about 500" C. The zinc chloride 
distils off and deposits completely and nearly pure in the 
longer combustion tube, which is still kept at 150° C. The 
inner tube serves to retain any material that spirts or comes l 
over mechanically from the boat. Finally, the hydrochloric i 
acid gas throughout the apparatus is displaced by hydrogen, 
and the contents of the tube are cooled in an atmosphere of ' 
that gas. The inner tube and boat are removed, and the ! 
zinc chloride is rinsed out of the combustion tube and 
titrated. It is well to mix about one-tenth of its volume of 
hydrogen with the hydrochloric acid gns during the treat- ! 
ment, so that any iron present may be in the form of the j 
less volatile ferrous chloride. Both the hydrochloric acid 
and the hydrogen must be quit. dry and free from any ! 
admixture with air, otherwise some zinc oxide will he 
formed, and this will not again be chloridised under the 
conditions of the experiment. The zinc chloride depositing 
in the combustion tube is nearly pure, containing, at the ! 
worst, only a little cadmium chloride. Results arc accurate. 

-W. G. M. 

Nitric Acid in Metallic Nitrates ; Electrolytic Reduction 

of - , to Ammonia. W. 11. Easton. J. Amor. Chem. 

Soc., 1903, 25, [10], 1042—1044. 

Nitrio acid can be reduced to ammonia quantitatively by 
electrolysis only in the presence of copper sulphate. 

The electrolysis is effected in a platinum dish under the 
following conditions ^-Potassium nitrate, 0*5 grm.; copper j 
sulphate, 0*5 grin.; cathode, platinum or copper plate of 1 
100 sq. cm. area; ampbres, 0*15 to 3*0; time 1 J- hours for 
3 ampferes, 8J- hours for 0 15 ampere ; volts, from 3 to 8 | 
according to current strength; dilution, 150 e.c.; sulphuric ; 
acid, sp. gr. 1*062, 30 e.c. For a current of 1 ampere, I 
2.\ hours is a sufficient time. When the reduction is com- j 
plete, the liquid is evaporated to a small bulk and the j 
ammonia is distilled off in the usual way—J. F. B. 

Nickel from Phosphate Solutions; Electrolytic Precipitation \ 

of -. W. T. Taggart. ,). Amur. Chem. Soe., 1903, 

25, [10], 1039—1041; 

Nickel, free from phosphorus, can be completely precipi- ! 
tated from a solution of nickel sulphate containing disoditnu 
hydrogen phosphate and free phosphoric acid. The deposit 
obtained under the conditions enumerated in the paper is 
equal to that precipitated by any other known method. 
The time factor can be reduced by raising the temperature 
to 88° C. The success of the process depends greatly j 
on keeping the electrolysing dish covered and washing j 
down its side frequently to supply loss by evaporation and 
to prevent nickel phosphate from separating out on the 
dish. N>*l<el cannot be separated from manganese, iron, 
aluminium or chromium in phosphoric acid solutions by 
this process. Chromium salts in presence of the electrolytes 
here employed are oxidised to chromates.—J. F. B. 


Silver from Antimony; Separation of -, by Electrolysis. 

A. Fischer. Ber., 1903, 38, [13], 3345—3350. 

The only work yet published on this subject is that o! 
Freudenberg, who bases his process on the principle of 
variation of electromotive force. The author has examin'd 
and improved Freudenberg’s process. The most suitable 
conditions with a nitric acid solution are (for about 
0*3 grm. of each metal), a total volume of 160 e.c., con¬ 
taining 5 grms. of tartaric acid and 2 c.c. of nitric acid ot 
sp.gr. 1*4, and a voltage of 1*35 volts, which should b.» 
raised after 3 hours to 1*45 volts. The operation can hr 
curried on either at the ordinary temperature or at 50°— 
60° G.; the complete precipitation of the silver requires, in 
the first ease, 18 hours, with a current decreasing from 
0*05 to 0*01 ampere, and in the second case 8—9 hours, 
with a current decreasing from 0* 12 to 0*02 atnpfere. The 
deposited metal must he washed without interrupting the 
current. The liquid from which the silver has been 
removed, is concentrated, made alkaline with pun; sodium 
hydroxide, treated with 80 c.c. of concentrated sodium 
sulphide solution, and electrolysed at 60°—70° C., with an 
E.M.F. of l *3—1*6 volts, and a current of 1—1 *5 amperes 
(preferably with addition of potassium cyanide; see this 
Journal, 1903, 926). 

In potassium cyanide solution, the antimony must he 
present in the pentavalent condition, or the two metals will 
be deposited together. The very purest cyanide obtainable 
must be used, and must be freshly dissolved for the 
operation. In 150—160 e.c. of liquid there should be 
3—5 grms. of potassium cyanide, and 0*5—1*0 grm. of 
tartaric acid. The voltage must not exceed 2 • 6, aud the 
operation will require at the ordinary temperature 18—13 
hours (0*1—0*02 ampere), or, at 40°—50° (-., 8 hours 
(0*18—0*04 ampere). If quickly done, the washing of 
the deposited silver can be carried out after breaking the 
current. The determination of the antimony is carried out 
in 2—3 hours, exactly as in the case of the nitric acid 
solution. 

When the antimony present is in excess of the silver, 
nitric acid is the preferable solvent; but with low antimony 
concentration, potassium cyanide is suitable.—.1. T. 1). 

Manganese; Electrolytic Determination of -, and its 

Separation from Iron and Zinc. G. 1\ Scholl. J. Aiuer 

Chem. Soe., 1903, 25, [10], 1045—1056. 

Manganese may be deposited quantitatively under the 
following conditions:—Manganese sulphate equivalent to 
0*11 grm. of the metal, 5 c.c. of formic acid, sp. gr. 1 *06, 
1 grm. of sodium formate diluted to 130 c.c. The mixture 
is electrolysed in a roughened platinum dish as anode, in 
which 130 c.c. cover an area of 100 sq. cm., a flat platinum 
spiral serving as the cathode. Starting at the ordinary 
temperature, the deposition is complete in lj hours with a 
current Nl) 100 = 1*4 amperes at the anode; the tempera¬ 
ture rises of its own accord. The voltage required is 12 
at first, decreasing to 8*6 volts towards the end. When 
the deposit is complete, the liquid in the dish is replaced 
by water before interrupting the current. The deposit of 
manganese peroxide is black and lustrous; it has to be 
ignited before weighing, until it is converted into the proto- 
sesquioxide. 

Separation of Manganese and Iron .—The following 
process was found to give most satisfactory results:— 
Manganese sulphate and ferric ammonium sulphate, 
equivalent to 0*1 grm. of each of the metals, are mixed 
with 5 c.c. of formic acid sp. gr. 1*06 and 10 c.c. of •'* 
solution of ammonium acetate and diluted to 130 c.c. The 
roughened platinum dish serves as the anode, whilst lhe 
cathode is a perforated “ basket 9 * of the same shape as the 
anode and carefully adjusted equidistant from the latter at 
all points. Current ND 100 = 1*1 ampferes at the anode; 
voltage, 3*9; time, 5 hours, starting at the ordinary tem¬ 
perature. After the deposition is complete, the liquid is 
replaced by water, the curreut is broken, and both elec¬ 
trodes are washed. The iron on the cathode is dissolved 
in dilute sulphuric acid and determined by titration with 
permanganate; the manganese peroxide on the anode 18 
ignited and weighed. 
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Separation of Manganese and Zinc. —To a mixture of 
the sulphates containing about 0*1 grin, of each of the 
metals are added 10 c.c. of formic acid sp.gr. 1*06 and 
5 c.c. of a solution of ammonium formate, prepared by 
neutralising the acid of 1*06 sp.gr. with ammonia; the 
mixture is diluted to 130 c.c. Electrolysis is effected with 
the same electrodes as in the case of the iron; current 
ampere at the anode; voltage, 51; time, 

1 1 hours, starting at the ordinary temperature. The zinc 
is deposited on the cathode, and the manganese peroxide on 
the anode.—J. F. B. 

Potassium in Aqueous Solutions [Soil Extracts] ; Deter¬ 
mination of Small Amounts of -. F. Iv. Cameron 

and G. H. Failyer. J. Amer. Chein. Soc., 1903, 25 
[10], 1063—1073. 

Small quantities of platinum salts when treated with 
potassium iodide develop a pink or rose coloration which 
deepens on standing. This coloration may be applied for 
the indirect determination of minute quantities of potassium 
after conversion into the platinochloride. The solution to 
he tested must first he freed from ammonium salts and 
organic matter, by evaporation to dryness with a few drops 
of sulphuric acid and ignition of the residue. To the latter 
are added a few drops of hydrochlorie acid and an excess 
of platinic chloride; the substance must be protected from 
till contamination with ammonia. The solution is evapo¬ 
rated to dryness on the water-bath, the dish containing the 
residue is cooled, and the excess of platinum chloride 
washed out. This is effected on an asbestos filter, witli 
gentle suctioD, using six or eight small portions of 95 per 
cent, alcohol, care being taken to drain thoroughly' between 
each washing. After the removal of all solulde platinum 
salts, the potassium platinochloride is dissolved and washed 
through the filter with a little hot water. When cold, one 
drop of strong hydrochloric acid is added, and then a 
decided excess of a solution of potassium iodide (not less 
than five times the amount calculated for the formula 
K S 1M 0 ). It is desirable that the red coloration should In* 
developed in a strong solution, any necessary dilution being 
effected about four hours later. The test solution is then 
compared in a suitable apparatus with a standard prepartd 
in the same way ; in no case should any reading be taken 
until the coloration has been developed for at least four 
hours, nor until more than an hour has elapsed since the 
last dilution. It has been found that any alcohol leit in the 
filter and washed through with the potassium platinochloride 
solution causes u yellow tint in the pink coloration, which 
is undesirable. The method is especially applicable for the 
analysis of extracts of soils, hut it is not recommended for 
solutions containing more than 50 parts of potassium per 
million. (See also Hill, this Journal, 1903, 1152.) 

—J. F. B. 

Bismuth; (Colorimetric determination of -. Blanks. 

J. Pharm. Chino., 1903, 18, [9], 385—389. 

If an acid aqueous solution of bismuth he treated with a 
solution of potassium iodide, a brown precipitate of bismuth 
iodide is produced. If, however, the bismuth solution is 
added to the potassium iodide, an oiange-yeliow coloration 
is produced, and it is only on adding an excess of the 
bismuth solution that a precipitate of bismuth iodide is 
formed. The author has found that the formation of a 
precipitate is in both cases entirely prevented by tin* 
addition of glycerin. Moreover, if the glycerin be present 
in large amount, it prevents the formation of basic salts of 
bismuth, thus permitting the use of feebly acid solutions. 

For the colorimetric determination of bismuth, two 
standard solutions are necessary —(i) a strongly glycerin- 
ated solution of bismuth, (2) a similar solution of potassium 
iodide. One grin, of pure bismuth was dissolved in a 
mixture of 3 c.c. of pure nitric acid (sp. gr. 1 *39) and 
-*8 c.c. of water, according to the method of the French 
Codex, and the solution made np to 100 e.c. with glycerin. 
Five grins, of potassium iodide were dissolved in 5 c.c. of 
water and made up to 100 c.c. with glycerin. This solution 
must he protected against the light. 

In applying the method to commercial samples, the 
solutions compared, should contain approximately the same 
amounts of bismuth. Thus, in examining a specimen of 
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the subnitrate, l*5grms. was dissolved in a flask in just 
sufficient nitric acid and water; to this, 10 c.c. of glycerin 
and 10 c.c. of the standard solution of potassium iodide 
were added, and the whole made up to 50 c.c. with glycerin 
and water. In another flask, 10 c.c. of the standard solu¬ 
tion of bismuth and 10 c.c. of the iodide solution were 
mixed and made up to 50 c.c. with glycerin and water. 
These solutions then had only to be compared by varying 
the thickness, or by dilution in graduated tubes. The 
method can also he applied to determine the amount of 
iodide in a solution.—F. S. 

Hydrogen Peroxide. ; Contribution to the Study of the 

Reactions of -. J. McLachlan. Proe. Ohem. Soc., 

UH)3, 19, [270], 216. 

When solutions of hydrogen peroxide and potassium 
bichromate are mixed and boiled with sulphuric acid, the 
volume of oxygen evolved is not equal to twice the available 
oxygen of the hydrogen peroxide. The available oxygen 
in the peroxide solution was estimated by iodometry, and 
it is essential that the solution of the peroxide should be 
dilute, and the sulphuric acid solution not stronger than 1 
in 5. When stronger solutions of sulphuric acid are added 
to a solution of potassium iodide, a considerable quantity 
of iodine is set free before the peroxide solution is added. 

The proximate cause of the ready production of iodine 
when stronger solutions of sulphuric acid (other acids have 
a similar effect) are added to a solution of pure potassium 
iodide is believed to he dissolved oxygen. If, in such a 
solution containing some starch paste, the blue colour be 
destroyed by a drop or two of a centinormal sodium 
thiosulphate solution, the coloration reappears after a 
definite number of minutes. 

The determination of the available oxygen in a solution of 
peroxide of hydrogen by an acidified solution of potassium 
permanganate is said by the author to he utterly untrust¬ 
worthy. 

ORGANIC - QUA LIT A TI V E, 

Mercerised Cotton ; Test for -. II. Lange. 

V., page 1242. 

OR GAN IC — Q U ANT IT A TI VE. 

Glycerin in Soap ; Determination of -. E. Martin. 

Monit. Scient., 1903, 17, 797. 

Tiie author suggests that the glycerin he determined by 
oxidation with bichromate in acid solution.—A. S. 

Easel Oil [Isoamyl Alcohol] in Rectified Spirits; Quanti¬ 
tative Determination of - by Means of Salicylic 

Aldehyde. A. Komnrowsky. Chein.* -Zeit., 1903, 27, 
[88],‘lOHO —1087. 

FrRTiiKU experiments with the method outlined in a 
previous paper (this Journal, 1903, 1017) have shown that 
furfural does not give the rose coloration with oil samples 
of spirit, but sometimes gives an orange tint; the author 
has therefore confined his attention to salicylic aldehyde, 
with a view to making the method quantitative. He finds 
that the intensity of the coloration is liable to vary with the 
quantity of sulphuric acid and salicylic aldehyde employed ; 
the presence of mere traces of fusel oil may be made 
plainer by increasing the quantity of salicylic aldehyde. 

The constituents of fusel oil other than isoamyl alcohol 
yield garnet-red colorations similar to the latter, but 
differing in intensity. For instance, the coloration deve¬ 
loped bv three parts of isoamyl alcohol is equivalent to 
those given by one part of isobutyl alcohol and by nine 
part* of //-propyl alcohol per 100 000 of spirit, hut the 
proportion of these latter alcohols, compared with that of 
isoamyl alcohol, is so smull that the differences are negli¬ 
gible. For quantitative tests a standard series of solutions 
containing from one to nine parts of isoamyl alcohol per 
100,000 of pure spirit is prepared. Since, however, the 
presence of acetaldehyde increases the intensity of the 
colorations, several series of standards are required con¬ 
taining the above series of isoamyl alcohol mixtures in 
presence of 0, 0*5, 1, 1*5, 2, 2*5, and 3 parts of acet¬ 
aldehyde respectively per 100,000 of spirit. The proportion 
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of acetaldehyde in the spirit to be tested must first be 
determined, and the corresponding acetaldehyde series must 
be employed as the standard for comparison. The pro¬ 
cess is then as follows:—To 10 c.c. of the test spirit and 
to lo c.c. of each of the members of the series containing 
the same proportion of acetaldehyde, are added 25—110 
drops of salicylic aldehyde solution (1:100 of alcohol) and j 
20 c.c. of concentrated sulphuric acid. Since it is very 
important that all the tests should be shaken up at the j 
same time, the sulphuric acid is added so gently that it 
sinks to the bottom of the test bottle. All the tests are 
then shaken up and compared after cooling.—,T. F. 15. 

Yeast ; Application of ——, in the Analysis of Foodstuffs. 

H. Prior. Zeits. Haters. Nalir.- und Geuussinittel, 1903, 

6, [20], 910—222. 

Title difficulties met with in the determination of carbo¬ 
hydrates in such complicated mixtures as the foodstuffs may 
be shortly summed upas follows :—The action of a yeast on 
a carbohydrate depends both upon its physiological condi¬ 
tion ami upon the composition of the licpiid in which it is 
to he grown. With a mixture of several fermentable 
sugars in certain proportions and under certain conditions, 
it is possible for readily fermentable sugar to remain in the 
liquid after the completion of fermentation. Also maltose 
cannot be completely fermented away from a liquid contain¬ 
ing dextrins which either do not ferment at all or do so but 
slowly. Further, the dextrins reduce I’ehling’s solution, 
and in the inversion of cane-sugar or dextrin in a solution 
by acid, the levulose formed from the sugar or previously 
present in the liquid is always partially destroyed. 

In spite, however, of all these disturbing influences, it is j 
possible, by employing suitable methods, to determine up- ! 
proxiniately the amounts of the various constituents present 
in a mixture of carbohydrates. 

As is well known, different types of yeast secrete different 
enzymes, und are lienee capable of fermenting different 
sugars. The yeasts of most importance in the* analyses of 
complex carbohydrate mixtures arc: (I) Saccharomyccs 
Mnr.riauus, which secretes invertase, but no maltase, and 
is hence able to ft rment cane-sugar, dextrose, and levulose, 
but not maltose. (2) Saccharomyccs octosporvs secreting 
maltase, but not invertase, anil lienee capable of fermenting 
maltose, dextrose, and levulose, but not fane-sugar. (3) 
Sacrharomyces apiculatns, which ferments dextrose and 
levulose, hut not maltose or cane-sugar. (4) Most of the 
top yeasts which secrete invertase, decompose ruffinose into 
levulose and nielibiosc, hut only ferment the levulose. 
(5) Hot tom yeasts secreting invertase and melibiase, which 
completely ferment ruffinose. ((!) Bottom yeasts of the 
Saaz type ferment all the sugars mentioned, as also do 
those of the Frohberg class, but while the first of these 
yeasts does not ferment the dextrins, certain of the latter 
compounds are attacked tiy Frohberg yeasts. (7) Logos i 
yeast ferments completely, or nearly so, those dextrins I 
which are nearly allied to the sugars ; by its means, then, | 
the fermentable dextrins may be separated from the non- ) 
fermentable ones. I 

These various yeasts are generally kept in pure culture 
in 10 per cent, cane-sugar solutions, in which they remain 
alive for some years. Before using, they must he brought 
into a vigorous condition, and this is best done by inocu¬ 
lating a little of the jeast into a nutrient medium obtained 
by boiling well-washed beer-yeast with water and filtering 
the decoction. The solution under examination must be 
mixed with some of this yeast water and the whole aerated, 
the subsequent fermentation being carried on in a thermostat 
at a temperature of 25' 0. All these operations must take 
place under aseptic conditions. 

The analysis of a liquid containing cane-sugar, dextrose, ! 
levulose, maltose, and dextrins is carried out as follows :— 
(«) In an aliquot part of the solution, the Fehling’s solution 
reduced iB determined hv the ordinary method for invert 
sugar. (4) After inversion of the cane-sugar by Clerget’s 
method, the reduction is again determined. From the 
increase 4Pinvert sugar, the amount of eane-sugar originally 
present is calculated, (c) Another portion of the original 
liquid is mixed with yeast-water, afirated, and fermented by 
means of Saccharomyces Mar.rianus, which removes the ' 


cane-sugar, dextrose, and levulose; the reduetion of tin 
fermented solution is then determined, and calculated a- 
invert sugar. Subtraction of the latter from the value 
obtained in (<») gives the amounts of the dextrose and 
levulose together. To obtain the proportions of these 
sugars separately, polariscopie readings of the original 
liquid and that fermented by Saccharomyces Mar.rianus 
are necessary. (</) In a small portion of the residual 
fermented and filtered solution, the reduction due to the 
maltose and dextrins is estimated ; after addition of yeast- 
water and fermentation with Frohberg yeast, tlie reduction 
due to the dextrins alone is measured, and from this and the 
previous reduetion, the amount of maltose can be obtained, 
(e) The residual liquid now contains only the dextrins. 
which arc inverted by Sachsse’s process ami determined a- 
dextrose. ( /') If it be required to estimate the quantity of 
fermentable dextrins, which may he of value in some cases, 
c.;/., in the examination of honey, the residual solution from 
(it) is fermented with l oans yeast. 

The maltose and dextrin determinations are the least 
accurate, as a small portion of the former remains unfer¬ 
mented, and so increases the amount of dextrin found. In 
the breaking down of the dextrins by Logos yeast, the small 
quantity of maltose not fermented by the Frohberg yeast is 
here removed ; but, on the other hand, some of the dextrin 
is always left unattached by the Logos yeast, and these two 
errors in the dextrin estimation lienee partially neutralise 
one another,—T. II. 1’. 

Formaldehyde ; Comparative Study of Methods of Deter 

mininy -. 15. II. Smith. J. Amor. Chein. Soc., 120:5, 

25, [10], 102.-5—10:15. 

As the result of a comparison of various methods for the 
determination of formaldehyde, the author concludes : — 
That the Blank ami Finkenbeiner method (aciilimetric 
titration after oxidation by alkaline hydrogen peroxide) is 
very satisfactory for strong solutions. The Legler method 
(alkalimctiic titration of excess of ammonia over that 
which combines with the formaldehyde), whilst, not giving 
such high results as the former, is fairly satisfactory. The 
gravimetric ammonia method is practically worthless. The 
iodometric and the potassium cyanide methods give good 
results with dilute solutions. The latter is best adapted to 
the determination of very small quantities of formaldeh) le. 
(n the author’s hands the aniline volumetric method failed 
to show a definite end-point.—J. F. 15. 

Milk ; Determination of Formaldehyde in -. 15. 11. 

Smith. J. Amor. Chein. Soc., iho:), 25, [10], 10156— 
10315. 

Thk removal of formaldehyde from milk by distillation is 
difficult and incomplete. -Much time and trouble may be 
saved by distilling 100 c.c. ot milk in a 500 t-.e. Kjeldahl 
nitrogen flask, using a round, fiat evaporating burner. 
The addition of a little sulphuric acid to the milk has :i 
considerable effect in increasing the quantity of formalde¬ 
hyde carried over in the first portions of the distillate. 
The maximum effect iu this direction is obtained by adding 
1 c.c. of dilate sulphuric acid (1:3) to loo c.c. of milk. 
Milk containing from one part of formaldehyde in 5,000 to 
one part in 50,000 may be kept in a cool place for 48 hours 
without any decrease iu the quantity of formaldehyde found 
in the first portion of the distillate. The proportion of 
formaldehyde found iu tire first 20 c.c. of distillate from 
100 c.e. of milk, when sulphuric acid has been added in the 
proportion stated above, is for alt practical purposes 
33’3 per cent, of the total quantity present. 

When, however, the milk has been subjected to a warm 
and varying temperature for 48 hours, the first 20 c.c. of 
the distillate may contain only 18 to 20 per cent, of the 
total formaldehyde originally added.—J. F. H. 

Miltonic Acid and its Salts; Determination of - ' 

Potassium Permanyanate. E. Durand. Ann. Chita, 
anal, appl., 8, 330—332. Chein. Centr., l‘.)03, 2, [•']> 
068. 

Malonic acid is oxidised by potassium permanganate m 
hot sulphuric aetd solution according to the equation — 

CII 2 (COOH)o + 30 = 2CO a + ILO + II. COOIL 
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Tlie reactiou is complete when the pink coloration remains 
permanent for 10—13 minutes. The formic acid produced 
is said not to react with the permanganate until after about 
hulf an hour.—A. S. 

Ift/droTvlaminc ; Determination of —— . II. <>. Jones 
and F. W. Carpenter, i’roe. Cliem. Sue., I 9 oj IQ 
[270], 228. 

Tiik methods hitherto described for the estimation of 
hydroxylamine were found to he very untrustworthy in 
the presence of substances such as neutral metallic salts, 
although these Compounds would not he expected to affect 
the reactions involved. The following process has been 
devised, which is free from these objections, and is simple 
and accurate. \ 

Ten to 2(1 c.c. of the hydroxy lamine solution (which 
should not contain more than 0*5 per cent, of the base) i 

arc added to a hot solution of copper potass!. carbonate 

or copper potassium tartrate, which is well stirred during 
the addition. The mixture is raised to the boiling point, ] 
the cuprous oxide at once collected in u Conch crucible, I 
washed with hot water, and dissolved in ferric sulphate 
solution ill an atmosphere of carbon dioxide, the ferrous 
salt produced being titrated with potassium permanganate ' 
solution, as recommended ity Wood ttud Hetty (|>roc. 
Cainb. Phil. Soe , HUM, 12, [2], 97). Four mols. of the per¬ 
manganate correspond with 10 mols. of hydroxylauiioe. 

The foregoing reactions tiro not affected by the presence 
of foreign substances, provided that these do not reduce the 
copper solutions, tint! tin; method may Ite applied to 
mixtures containing sodium, potassium, ammonia, cobalt, 
nickel, and zinc stilts, carbon dioxide, alcohol, acetic acid, 
aud ketoximes. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES, 

luminosity; Phenomena of -, and their possible. 

Correlation with hladio-ac/irity. II. K. Armstrong aud 
T. M. Lowry. IVoe. Roy. Sou., 1903, 72, 258 2G1. 

This authors discuss the possibility of regarding luminous [ 
manifestations generally --including radio-activity—as the : 
outcome of oscillatory changes in molecular structure. 
The subject is treated under tlu* following headings j 
Tribolumitiescenee : fluorescence; phosphorescence; and ! 
radio-activity.— A. S. 

Sulphur and Bismuth ; Fusibility of Mixtures of -. 

II. Relation. Comptes rend., 100:5,137, [17], 048 —050. 
Sulfhuk and bismuth eembine rapidly, with evolution of 
heat, at about .820° 0. When three atoms of bismuth are 
heated with more than four atoms of sulphur, combination 
is incomplete. When less than four atoms of sulphur are 
employed, combination is complete, and the liquids formed 
will solidify, on cooling, without loss of sulphur. For all 
proportions of the substances, the solidification is com¬ 
plete at about 200° O., rtz. % the melting point of bismuth ; 
the initial temperature of solidification varies with the 
proportion of sulphur present. It appears that the sulphide 
BiS forms homogeneous liquids when melted with bismuth, 
having solidifying points between 255 ' and 085" (\, this 
latter being tin* solidifying point of BiS.—T. F. 15. 


silicon atoms thus formed, the oxygen corresponding with 
(Si0 2 )„ is attached, giving rise to u mode of grouping 
denoted by the formula— 


m 

O’) 1 Ite oxygen valencies still unappropriated arc those by 
which the basic oxides (l*h(), CuO, &e.) become attached 
to the silica complex. (pi) The conception of silicate 
structure to which these deductions lead is that of n chain, 
either closed or open, of the following type: — 


-?< 

< 


Si 


\ 


O — R" 
I 

0 — 0 

o 

I 

() 

0 — 0 

I 

O— K" 


l liy* two free silicon valencies would presumably unite, 
the silicate thus acquiring a closed chain or ring structure. 
Or they may possibly be connected by another molecular 
group — Al.,<),, for instance—also giving rise to a ring. 
They might also conceivably he attached to any univalent 
atoms or groups, thus forming an open chain. 

Whether the above type of structure is the rule or the 
exception is at present uncertain, hut. that sonic diversity 
exists is shown by the behaviour of those ferruginous 
silicates (for example, Hiaurolite, augite, and epidote) whieh 
are not reduced by hydrogen at a red heat. 

The natural silicates which have, so far, been found to 
undergo practically complete reduction (in the sense already 
explained) are dioptase, chrysoeolla, garnierite, connaritc, 
chloropal, glauconite, cronstedtite, and thuringite. llvaito 
and stilpnomelaiie show considerable, but not complete, 
reduction, this action being much less marked in the ease 
of hyporsthene. 


Formaldehyde and Stiver Nitrate j Fraction between — 
in presence of Strong Bases. L. Vanino. Ber., 11)08, 
36, [13], 8304 -8805. 

Bkchmu) and Lea (Zeits. anal. Chmn., 36, 719) have 
shown that formaldehyde reduces silver solutions, in 
presence of ammonia, with formation of formic acid, which 
decomposes into carbon dioxide and water. The author 
finds that, in solutions made alkaline with sodium hy¬ 
droxide, not only silver, hut gold, bismuth, and copper 
are precipitated quantitatively from solution. Silver is 
precipitated quantitatively by mixing solutions of 4 mols. 
of silver nitrate, 0 moN. of sodium hydroxide, and 2 mols. 
of formaldehyde. The filtrate reacts neutral, and its 
reducing properties show that it contains formic acid. 

If only sufficient alkali be used just to produce a pre¬ 
cipitate of silver, the reduction is incomplete, even after 
prolonged heating. JI. however, the alkali aud formalde¬ 
hyde he in largo excess, and the solution be agitated, 
copious evolution of hydrogen takes place, according to the 
following equation : il.COII 1 HONa= H.COONa+ H s . 

-T. F. B. 


Silicates •, Constitution of Certain -. (Sinimonds. 

Froe. Cliem. Soe., 1908, 19, [270], 218. 
Silicates of lead, copper, iron, cobalt, aud nickel are 
reduced, when heated to redact in hydrogen, and as a rule 
a silicate containing x atoms of lead or copper yields x 
atoms of oxygen. A few naturally occurring ferruginous 
silicates behave exceptionally under these conditions, some 
giving up only a portion of the corresponding oxygen, 
whilst others yield none. The reduced silicates are black 
powders which, except in the case of lead orthosilicate, do not 
appear to contain any notable amount of the reduced 
element in the metallic state. 

The following conclusions have been deduced :— (a) The 
silicon atoms are in direct combination with one another, 
and not. joined by' means of oxygen. (6) To the chain of 


Cholesterol; Derivatives of -. J. Mauthner and 

W. Suida. Monatsh. f. (Jhem., 1903, 24, [8], 048—GG8. 
Action of Nitrous Acid on Cholesterol and its Derivatives. 
—On saturating an ethereal solution of cholesterol with 
nitrous acid gas and immediately shaking the liquid with 
dilute potassium hydroxide solution, white crystals arc 
obtained, which, when purified, melt at 94°—95 C., begin 
to decompose at 120' < •., and have the composition 
Cj-Il 4;{ X0 2 . Cholesteryl acetate and chloride remain un¬ 
changed when thus treated. When, however, cholesteryl 
acetate is dissolved in nitric acid and the solution saturated 
with nitrous acid, a crystalline compound (m. pt. 101*— 
102° C.) with the formula C; J j 9 II <45 N0 4 is obtained. This 
compound, which the authors term nitrocholeateryl acetate, 
yields, on reduction, a compound, C 29 ri 46 0 3 , which the 
authors regard as the acetate of cholestanon-ol, C^H^Og. 
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Action of Chlorine on Cholesteryl Chloride and the 
Hydrocarbon (\,H^ in the pretence of Iodine .—In this 
reaction a mixture of the chloride* C^H^Cl;; and C^H^Cl,, 
was obtained. The hydrocarbon C, 9 Ho 8 , formed as a de¬ 
composition product on heating cholesteryl chloride, can 
also be converted in this way into compounds rich in 
chlorine. 

Decomposition of Cholesteryl Chloride on Distillation .— 
The nature of the products formed, varies considerably with 
the manner of henting. When the substance is heated 
over a naked flame, hydrochloric acid is first separated, 
leaving a residue of a substanco resembling cholesterilene, 
and this, on continuing the heating, is partially decomposed 
into volatile hydrocarbons (C s IT lr , and C H U, S ) and the 
hydrocarbon C, 9 U.,„ which can ho separated from the 
unaltered cholesterilene by distillation under reduced 
pressure. 

When a metal bath is used for the distillation, the chloride 
is decomposed in quite a different manner, 

Cmnpounds of Cholesterol with Acids .—Cholesterol 
forms a neutral oxalate, melting (not sharply) at 200" C., 
and decomposed by hot water. The cholesteryl esters of 
oxalic and sulphuric acids were also prepared. 

Conversion of Cholesteryl Chloride into Cholesterilene. 
Cholesterilene (in. pt. 79° C.) is formed when cholesteryl 
chloride is distilled with lime and also by heating chol¬ 
esteryl chloride with quinoline or cholesterol with anhydrous 
copper sulphate. The products obtained by different, 
methods have the same composition, C i; ll 42 , but differ in 
optical rotation.—C. A. M. 

Cinchonicine; New Isomerisation of -. Z. II. Skratip 

and W. Kgerer. Monatsh. f. Client., 1903, 24, [8j, 

669—680. 

After having found that 6-i-einehonine and its isomeride 
$ •i-/>4teK(/o-einchouiciuo yielded the same oxidation product, 
/3-i-meroquineuiiie, the authors expected to obtain this oxida¬ 
tion product from cinchonicine, but found that it yielded 
quite different derivatives. It is known that cinchonine is 
conceited by the action of sulphuric acid into the successive 
isomeric products o-i-ciuchonine, /8-i-cinchonine, and a/lo- 
cinchoninc, whilst, on the other hand, each of these 
alkaloids is converted into an isomeride of cinchonieine when 
heated with dry potassium histilphate. lienee the further 
question arose as to whether cinchonicine could he succes¬ 
sively converted by the action of sulphuric acid into the 
same isonieridtfs yielded in the bisulphide reaction. Direct 
proof of such formation lias ouly been obtained in the case 
of fl-i-cinchonicine, but, in the authors’ opinion, it is highly 
probable that the same reaction takes place in the ease 
of a-i- and a/A>-cinchonicine. The relationship of these 
different isomerides is shown in the following scheme :— 


Conversion by the action of conceutmlcd or somewhat, 
dilute sulphuric acid. 



" Cinchonine 

a-/-Cincho- 

f)-i- Cincho¬ 

(tllo’C incho- 

§£•§. 
'% £1- 

nine. 

1 

nine. 

1 

nine. 

11 } 

Cinchonicine 

a-i-Cinohoni- 

/?-/-Oinchoni- 

fftfo-Cinchoni 

X. 

eine. 

uinc. 

cine. 


Conversion by the notion of somewhat dilute 
sulphuric acid. 


Experimental details of the action of sulphuric acid on 
cinchonicine are given, and the paper concludes witli an 
account of the action of liydriodie. acid on cinchonicine 
oxalate, an addition compound being formed.—C. A. M. 

Books. 

A THEORETICAL AND PRACTICAL TREATISE ON THE MANU¬ 
FACTURE of Sulphuric Acid and Alkali, with the 
Collateral Branches. By George Lungf., Ph.I)., 
Professor of Technical Chemistry at the Federal 
Polytechnic School, Zurich. Third Edition, Revised and 
Enlarged. Vol. I.—Parts I. and II. Sulphuric Acid. 
Gurney and Jackson, Paternoster Row, London. 1903. 
Price 21. <f2s. 6 d. 

Two 8vo volumes, containing. Part I., 574 pages of subject- 
matter, with 256 illustrations; and Part II., 620 pages, 


with 249 illustrations. At the close of Part II. is the 
alphabetical index of Subjects, &c. The matter of these 
two volumes is treated under the following headings :—I. 
Historical and General Notes on the Manufacture of Sul¬ 
phuric Acid. II. The Raw Materials of the Sulphuric 
Acid Manufacture (includingNitric Acid). III. Properties 
ami Analysis of the Technically employed Oxides and 
Acids of Sulphur. TV. Production of Sulphur Dioxide. 
V. Construction of the Lead Chambers. VI. Recovery of 
the Nitrogen Compounds. VII. The Chamber Process. 
VIII. Purification of Sulphuric Acid. IX, Concentration 
of Sulphuric Acids. X. Arrangement of a Sulphuric Acid 
Works on the Chamber Plan ; Yields and Costs. XI. 
Manufacture of Nordhattsen or Fuming Oil of Vitriol aud 
ol Sulphuric Anhydride. XII. Other Processes for Manu¬ 
facturing Sulphuric Acid. XIII. By-products of the Manu¬ 
facture of Sulphuric Acid. XIV, Applications of Sulphuric 
Acid, and Statistics. Addenda. —(i) Brimstone as Raw 
Material for Sulphuric Acid Making, and Statistics, &c. 
(jj) Pyrites; Occurrence and World’s Production, &c. 
(iii) Sulphuric Acid from Hydrogen Sulphide, (iv) Nitrate 
of Soda, and Statistics. (v\ Hydrates of Nitric Acid; 
Apparatus, Manufacture, and Recovery , *c. (vi) Sulphur 
Sesquioxide. (vii) Acid Smoke, (viii) Specific Gravities 
of Sulphuric Acid, &c. (ixj Herreshoff Furnaces, fx) 
Mechanical Furnaces for Blende, (xi) Cooling Chamber 
Gases, (xit) Reaction Towers and Pipe Towers, Ac. 
(xiii) Fan-Blasts for Draught in Chambers, &e. 

Methods or Analysis ado 1 ! KI> by the Association 
of Official Agricultural Chemists, Nov. 11, 12, 
and 14, 1898. _ Harvey W. Wiley, U.S. Dept, of 
Agriculture, Division of Chemistry. Bulletin No. 46. 
Revised Edition. Government Printing Office, Wash¬ 
ington, U.S.A. 1899. 

Hypochlorite und Elkctkibciie Bleiche. (Motio- 
graphieu fiber angew. Elektrochem., lid. VIII.) A r on 
Viktor Engelhardt. Ohering. und Chcfcheimker dcr 
Siemens und Halske A.-G., Wien. Wilhelm Knapp’s 
Verlag, Hallo u/S., Germany. 1900. M. 12 . 

8vo volume, containing 273 pages of subject-matter, and 
an alphabetical index of names. The pages arc illustrated 
with 266 engravings and 64 tables, and the following art (he 
leading themes :—A. Direct Electric Bleaching. B. Indirect 
Electric Bleaching. (a) Without formation of Hvpo- 
halogen. (5) With External Hypolmlogen Formation, 
(e) With Internal Formation of Hypohalogen. (0) 
Assistant Processes, (a) Special Materials for Electrodes 
and forms of Electrodes. (6) Chemical Additions, (t) 
Differences of Temperature. (d) Mechanical Arrange¬ 
ments. (e) Miscellaneous. D. Summary. E. Appendix. 

LahoRatorv Guide to Qualitative Analysis with 
the Blowpipe. By F. W. Martin, Ph.D. John Wiley 
and Sons, New York, IT.S. America. 1903. l'rice 
2s. loti. Chapman and Hall, Ltd., London. 

Small treatise, 41 pages, with alphabetical index, laboratory 
guide for students and others. 

The Analytical Chemistry ok Uranium. By Henry 
BREARLEt. Longmans, Green, and Co., 39. Paternoster 
Row, Loudon. New York and Rombay. 1903. Price, 2s. 

Small 8vo volume, containing 45 pages of suhject-matter 
arranged under the following heads:—I. Modes of Deter¬ 
mining Uranium. II. Determination of Uranium as Phos¬ 
phate. III. Separation of Uranium from Iron ; from Nickel, 
Cobalt, and Zinc; Manganese; Alkalis and Alkaline 
Earths ; Copper and other Metals precipitated by Hydrogen 
Sulphide. From Silica; Molybdenum; Tungsten; Chro¬ 
mium ; Vanadium ; Titanium ; Aluminium. IV. Analysis 
of Uranium Ores (Pitch blende; Carnotite); Metals and 
Alloys. 

Thermodynamics and Chemistry. A Non-Mathematicsi 
Treatise for Chemists and Students of Chemistry. By 
P. Duhkm. Professor of Theoret. Physics at the Uni¬ 
versity of Bordeaux, &c. Authorised Translation by 
George K. Burgess, Instructor in Physics, University of 
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California. John Wiley and Sons, New York, 190 , 3 . 
1’rica 17*. nett. Chapman and Hall, l.td., London. 

8vo volume containing 433 pages of subject-matter with 
140 illustrations, and alphabetical indexes of names and 
subjects. The classification of subjects treated of, is os 
follows :—I. Work and Energy. II. Quantity of Heat and 
Internal Energy. III. Chemical Calorimetry. IV. Chemical 
Equilibrium and the Reversible Transformation. V. The 
Principles ol'Chemical Statics. VI. The Phase Rule. VII. 
Multivanant Systems. VIII. Monovariunt Systems. IX. 
Multiple Points or Transformation Points. .X. Displace¬ 
ment of Equilibrium. XI. Bivariant Systems. The In¬ 
different Point. XII. Ditto. Transition and Eutexia. 
Xllf. Mixed Crystals. Isoinorphotis Mixtures. XIV. 
Ditto. Optical Antipodes, Metallic Alloys. XV. Critical 
States. XVI. Chemical Mechanics or Perfect Gases. 
XVII. Capillary Actions and Apparent False Equilibria. 
XIX. Unequally Heated Spaces. XX. Chemical Dynamics 
and Explosions. 

Metallurgical Analysis and Assaying. A Three Years 
Course for Students of Schools of Mines. By W. A. 
Macleod, B.A., B.Sc.. Director, Government School of 
Mines, Charters Towers, Queensland, and Chits Walker, 
Lecturer in Chemistry and Metallurgy, Ac. Chits. Gritlin 
and Co., Ltd., Exeter Street, strand, London. 1903. 
Price 12*. C d. 

8vo volume, containing 31 ."> pages of subject-matter, illus¬ 
trated with 109 engravings, and the alphabetical index. 

The subject is treated as follows : - Fart I. Qualita¬ 
tive Analysis and Preparation and Properties of Gases. 
Part II. Qualitative and Quantitative Analysis. Part III., 
Section 1. Reagents; The Assay Laboratoryj Manipu¬ 
lation; Preliminary Examination of Ores. Introductory 
Experimental Work. Assay of Tin tires, of Lead Ores, 
and of Gold in its Ores and Products. Assay of Silver and 
Copper in their Ores and Products. Section II. Technical 
Analysis. Water; Furnace Gases. Laboratory Ore Tests. 
Analysis of Coal and Coke and of Fireclays and Cements. 
Partial Examination of Shale (>il, Petroleum, and Lubricating 
Oil, also of Iron and Steel, and of Copper and Lead Slags. 

La Grande Industrie Giiimiqit: Minerai.k. Par E. 
Sorkl, ancien Ingenieur des Manufactures de. l'Etat. 
G. Naud, 3, rue Racine, Paris. 1904. Price la Frs. 

8vo volume, containing (ill pages »f subject-matter, with 
127 illustrations. The treatise deals chietly with the pro¬ 
duction of the following substances:— Soda, Potash, 
Chlorine, I'oiline, and Bromine. 1. Common Salt. II. Sea¬ 
water; Stassfurt Salts, &c. 111. Potash from Vegetable 
Matters, and from Saint. IV. Iodine and Bromine 
Industries. V. and VI. Sodium Sulphate in Nature, and 
Manufactured. VII. Hargreaves and Robinson's Process. 
VIII. Properties of Hydrochloric Acid, Ac. IX. Condensing 
Acid Fumes. X. Apparatus for Condensing Hydrochloric 
Acid Vapours. XI. Generalities on Soda and Alkali Salts. 
XIL Leblanc’s Process. XIII,- Lixiviation of Blitek-nsli. 
XIV. Soda Crystals, Bicarbonate and Caustic, by Leblanc’s 
Process. XV. Ammonia-Soda Process. Theory. XVI. 
Practical Data, Processes, Ac. XVII. Production of 
Chlorine. XVIII. Utilisation of Manganese Chloride. 
XIX. Manufacture of Chlorine without Manganese Per¬ 
oxide. XX. Chloride of Lime and Hypochlorites. XXL 
Chlorates. 

Subject List of Works on the Mineral Industries 
and Allied Sciences in the Liukary of the Patent 
Office. [Patent Office Library Series, No. 13.] 
[Bibliographical Series, No. 10.j Printed for His 

Majesty’s Stationery Office. Bailing and Son, Ltd., 
34—40, Bacon Street, E. Published at the Patent 
Office, 25, Southampton Buildings, Chancery Lane, 
London, W.C. 1903. Price Gil. 


Craoe import. 

I.—GENERAL. 

Commissioners of Customs; Retort of the . 

Ch. of Comm. J., Non. 1903. 

According to the report of the! Vimmissintiers of Customs 
for the year ended March 31st last, the gross Imperial 
Customs Revenue amounted to 35.499,723b, or, after 
deduction of drawbacks, and repayments, to 3 4,440,0851. 
This is 3,414,125/. more than in 1901-2, hilt 739,315/. 
less than the Budget estimate for the year. The Customs 
Revenue lias thus brought in2‘l per cent, less than was 
i anticipated, lmt nearly 11 percent, more than it produced 
in 1901-2, and very much more than was ever raised in 
this country before, hv Customs duties, in any one year. 
The receipts were affected by abnormal clearances, in 
anticipation of fiscal changes, both at the beginning aud 
the end of the year (i.e,, excessive elearanees of sugar were 
made before the Budget statement of 1902 to forestall any 
possible inei-oa-c of duty, and early in 1903 elearanees of 
tea and sugar were postponed in view of anticipated reduc¬ 
tions on these commodities in the Budget of 1903. neither of 
whic.ti anticipations was realised). Had not this been the 
ease the total receipts would probably have reached 
30,000,000/. 

Coal. — The gross receipts from coal, Ac., duty amounted 
to 2,200,103/., and the net receipts to 1,991,70//., compared 
with 1 , 859 , 410 /. and 1,311,700/. in 1901-2. The exports 
of coal, coke, cinders and fuel amounted to 15,943,014 tons, 
and shipments of lmnker coal to 15,592,908 tons, as 
against 44,004,2 19 and 13.900,882 tons respectively in the 
previous year; the total thus showed an increase of 
3,505,391 tons over 1901-2, and of 4,405,501 over 1900-1. 

Coooa. —Cocoa of all sorts yielded in duty 225,810/., 
a decrease as compared with 1901-2 of 29,485/. (11*5 per 
cent.), cliieHy in raw cocoa, the clearances of which were 
8.041,652 lh. smaller; foreign manufactured cocoa again 
showed n substantial increase, but the clearances of cocoa 
butter were the lowest since a duty was placed on tho 
importation of this article. The clearances last year wero 
as follows raw cocoa, 37,1 H1,180 lh.; cocoa, husks and 
shells, 1,989 ewts.; cocoa, prepared, 8,363,755 lh. ; cocoa 
butter, 239,362 lb. 

foreign Spirits. —The net yield of the duties upon foreign 
spirits was 4,739,781/., an increase of 158,261/., nr 3-5 per 
cent. Clearances increased from 8,981,820 galls, in 1901-2 
to 9,785,970 galls, last year; the principal increase was 
in spirits delivered for methylation, the quantity of which 
has increased enormously during the last three years on 
account of the great reduction in the price of foreign plain 
spirits. 

Sugar. —The net receipts from tho sugar duties in 
1902-3 were 4,478,707/., us against, 6,399,228/. iu 1901-2, 
n decrease of 1,920,521/., or 30 per cent., due mainly, as 
previously stated, t>- forestalments or postponements of 
clearances in anticipation of changes of duty. It is 
probable that the normal yield of these duties on present 
rates will he 5,900,000/. The average consumption of 
sugar in the United Kingdom during the Inst five years 
has been about 31.150,000 cwt. per annum. The quantity 
ot molasses imported free of duty aud sent direct to 
i distilleries was 390,202 cwt., compared with 445,283 cwt. 

| iu 1901-2. 

Russian Chemical Works Dividends. 

Noroe Vrrmt/a ; through Cham, and Druqqist, 

Oct. 24, 1903. 

Out of fifty enterprises in Russia dealing with acids, 
alkuiis, salts, animal-products, fats, vegetable oils, artificial 
' colours, extracts, perfumery, and pharmaceutical goods, 
those manufacturing artificial manures yielded the smallest 
dividends. Of six, 3 per cent, was paid by three, two 
showed losses, and the other came out even. Manufactures 
of vegetable oils, lacquers, and colours show the following 
j results:—Four paid from 4 per cent, to 6 per cent, and 
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over, three paid no dividend, and one made a loss. < )ut of ISaden Aniline and Soda Factory for the same years yielded 

the six fairly large chemical works, two paid no dividends, one 34, 119, and 130 thousand roubles, with a small outlay, 

made a loss, and three paid from 3 per cent, to 13 per cent. 

One perfumery factory paid nothing, and the other three Forest Products in the United States. 

paid 5 per cent, to 7 per cent Of five factories manu- fJ S e f Agriculture, Hulls. Nos. 23 and 33, 1903. 

factunng pharmaceutical products, onlv one was as low 1 

as 8 per cent. ; the rest paid 10 per cent, to 15 per cent. The following tables show the values and quantity of the 

Branches of foreign colour works, such as the Berlin exports and imports of various forest products of the 

Aniline Factory, gained in 1900, 190], and 1902,65, 50, United States during the last five years. The values of 

and 130 thousand roubles net profits respectively, and the exports were as follows :— 

Articles Export oil. 

Annual 

Average. 

1 SJ»s— 

1S08. 

Year ended Juno 30 

1800. 1900. 

1001. 

1002. 

Hark and exDaets for tanning . 

Dolls. 

350,130 

3/75S 

Dolls. 
320,1(01 
2,577 

Dolls. 

3(50,(503 

5.521 

Dolls. 

37(5,742 

1.508 

Dolls. 

386,238 

4,1(54 

Dolls. 

288,012 

4,020 

Naval stores : 

ltosin . 

Tar. . 

Turpentine and pilch. 

Turpentine, spirits of. 

1,031,552 

60.0 1(5 

17.008 

7,030,183 

3.(580,252 

3(5,175 
18,(511 
5.380,80(5 

3,711.581 

8(5,002 

51.053 

0,100.110 

3,70(5.3(57 

77,082 

45,823 

8,554,022 

1,712,457 

77.(5(50 

45,705 

7,715.020 

4,202,101 

55,854 

44,356 

7,431,248 


1I.185.WI 

0.155,1 14 

9,082,055 

12.171,191 

12,380,050 

11.733,562 

T he quantities <>f exports wore as follows - 






Naval stores: j 

Rosin . barrels 1 

'W o<>d pulp . I*'- ! 

Turpentine and pitch. barrels i 

Turpentine,spirits ot. galls. 

2.to9.oor» , 

•20,025 ; 

10,058,1(50 

10,835 j 

1S.7at.370 ] 

2,20(5.203 
10.31(5 
50.128. K51 
10,225 
18.351,110 

2.5(5:3,220 

3(5.! >03 
55,032.270 
22,015 
17.701,533 

2,3(50,118 
3(5,535 i 

28,551.801 

20,2 hi 

18,000,582 i 

2,820,816 

32,135 

(51,528,437 

1 S,‘$91 

20,210.851 

2.535,062 

23,23(5 

38,312.632 

18,370 

10,177,783 

The values of imports wen- as follows :— 






Articles Imported. 

Annua 1 
Average. 

1st 8 10i2 

1 Kt >8. 

Ye 

1800. 

ir ended >1 line 3< 

1900. 

1001. 

P.I02. 

Charcoal . 

Cinchona hark (<•) . 

Cork wood or cork hark. 

Dolls. 

,t 2, lot 

57U30 

i.iok.ioi 

Dolls. 

2,tol 

273.228 

1,152,325 

Dolls. 

( b ) 

31< : .570 

1,117,802 

Dolls. 

ib) 

563.065 

1,411.S25 

Dolls. 

ib) 

1.025,51(5 
1,720,012 

Dolls. 

( b ) 

6 10,76 ( 

1 , 816.1 o; 

D.vewonds — ( 

Logwood . 

Other . 

711.112 

20:3,257 

711.155 

171,38(5 

51(5.271 

222,007 

628. pit 

233 008 

8(51,086 

213,812 

771,380 

171.120 

Total dye woods. 

01 1,309 

015.811 

7(50,211 

8(32,4(52 

1.078,798 

015,500 

Extracts and decoctions. 

221.120 

250,17(5 

210.102 

221,182 

105.647 

SI.'!.'tut 

Total dye woods and extracts.. 

1,1.*35. ISO 

i.172.017 

'.I8S, 133 

1,083,(544 

1,274.415 

1,158,001 

On ms. not elsewhere specified : 

Arabic. 

Cam plan , crude. 

Chicle. 

Copal, cowrie, and (laminar. 

Gambler, or terra japonica. 

Shellac. 

Other. 

1.85,548 
107,021 
(/ 1)01.883 
d 2,150,858 
0.11,(550 

1,125,150 
(1 05(3,085 

111,043 

3(55,(552 

( b ) 

( b ) 

1,021.311 

030,3(51 

2,500,301 

11(5,382 
322,100 
3(53.051 
1,814,770 
751,107 

1,307.(535 
1,070,321 

113.011 
,485,071 
" 354,720 

2,508,191 
010,(530 
1.4(l8,Lg3 
1,014.03(5 

211,660 

738,875 

7f3.«506 

1,023,251 
824,530 
1,277,128 
870,000 

311.711 

576,405 

03(5,065 

2.32(51,20(5 

1,1(52,2:3$ 

1 ,(305,(158 
8(51,402 

Total. 

($.1:35,10(5 

5,040,(588 

5,8(58,7(55 

6.881,701 

6,630,130 

7,744.183 

Hemlock bark . 

H 1,058 

10(3.300 

<52,501 

86,630 

65.418 

103.030 

Gutta-joolatong, or East I ndian gum.. 

Gutta-percha. 

India rubber. 

d 288.472 
177,772 

28,- (55,024 

( b ) 

150,381 

25,38(5,010 

1(5(5,410 

167,577 

31,707,(530 

237.21 1 
178,610 
31,17(5,867 

248,838 

130,057 

28,155,383 

501.418 

252,3*9 

21,800.230 

3 otal. 

28,773,571 

e 25,515.301 

32,041,(526 

31,702,607 

28,835,178 

25,002.977 

Ivory, vegetable. 

1(5(5,(537 

155,031 

88,170 

213.518 

170,735 

165,489 

Naval stores : 

Tar and pitch (of wood). 

Turpentine, spirit s of. 

10,33! 

/ 4.031 

8,733 

8,(58 1 
( b ) 

13,022 

7,517 

11,520 

1,111 

8,70(5 

2.811 

Total. 

f H5.347 

|4) 


21,460 

15,061 

11,610 

Palm leaf, natural. 

Sumac, ground. 

Tanning materials, n.e.s . 

d 10,000 
1(52,110 

32,008 

(*> 

120,205 

31,(505 

10,483 

183,136 

13,000 

15.128 

228,177 

26,210 

7.085 

133,303 

46,477 

10,005 

145,77(5 

47,"-00 

St 

Wood pulp. 

1,101,851 

(501,012 

G71,50(3 

2,405,630 

1,580,402 

2,050,002 

a Statistics for 18(1,s only. h Not stated. <■ Including other b»rk from which quinine may ho extracted. 

d Annual average, 13!)!)—1902. « Exclusive of gutta-joolatoiiK. / Annual average, 11)1)5-1932. 
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The quantities of imports were :is follows : 


Articles Imported. 


Amneil 

A\er.»Ki‘ t 
1S1*S -li»l>2, 


V*»:ir cmUtl .1 iiiii' 40 - 


Cinchona, bark (</) . Il> 

Dyowoocl—Logwood. toi 

Extracts and decoctions .. ll> 

Gums, not elsewhere specified : 

Arabic. 

Camphor, crude. 

Chicle. 

Copal, cowrie, and dammar . 
Gambier, or Dmtil yipon'ra .. 

Shellac.. 

Hemlock bark.om 

Gutta joolaton>r. or Feist In 

dian vtuin. lb. 

Guflii peirlm. 

India rubber. 


4,7s 1.42s 
47.il '2 
4.4oi»,i!l.‘» 

i >svi'jr> 

i> .".ii i,i;n: 

h 20 . 101.21 i 
mi.!CI.i;7!» 
U.22I.KUS 
2 i .s r.-> 


/> 1u.4Iu.4m; 
177.ssi 

"a 


■12.441 .'.‘.mi 
27.0.15 


4.2s i.07 7 

H.K-j.Mli 

UJs.Os'i 

l.siC.Ssp 

’.‘.i r..or»i 

Is.lMl/J/S 
4sj*j;. |;s 
i'.S >o.| 1 1 
17. M 7» 


4,l07.4r.s 

tS.ISs 

l.Tsn.r.sn 

•T.'.t'.l-J 

24.N20.412 
"s.svj !»in 
lOliJI.Iftl 
22.* SO 


s.Tn 1.7.14 
!27,*’*7-s 
i:is 


i,sr»s.!ioi 
r»t.7f.i 
2.022.111 

2.41.'*.070 
2.177*. 7 s t 
4.1 WI.7HS 
IS,liStJ.-*!*#S 
2*i.M4.:.s7 
!M’*0s,7 |.‘» 

nvrui 


ii.47l.tis7 

*.Nn.. 1 t ill 

27r., .v*p 


4 . 724.904 

•*>2,<ir»7 
2.01U .641 

4.200.2W 

I.S4i.or,S 
4,.174.007i 
20,524.100 
2 s. i:,;i.ho 2 
»'.004,7S!i 
21.071 


lo.sio.N 2 l 
r*2r..7f.7 
7*0.114. IS | 


Jvorv. vegetable. 

Naval stores : 

Tar and pitch (of wood i 
Turpentine, spir its of ... 

Sumac, ground. 

Wood pulp. 


1,000 
r I 1.77*7 
0.027.1 I ! 


s.4oi.'*:ir, 
•20,si.; 


l2.i»7:,.07o 
44.410 


i'.s'O 
22.IS4 
I u.44.1.us i 
vf.ni 


2.1o7 

14,1540 

7.440,000 

10,77*7 


1,000 
S, f7»7 
0. IS2.il 17 
07.410 


a Including other barl- from w Inch i|iiiiiiii.* 
</ Exclusive of gut la jisil'iton 


:.y I»:• «*\t laeted. 


>> Annual a\•■rage, 1 S:»•» pioi. 

r \ n nun I average. 1000 - 10 ( 12 . 


Not slated. 


rNTEl.I.lGKNUK OpfICR FOR CUSTOMS TARIFF M VTTKRS 
IN (iuitM \NY. 

Ch. of Comm. ,/., Nor. 1903. 

The commercial world frequently complained that it was 
impossible to obtain accurate ami authentic information 
with reference to Customs duties before the goods had been 
actually imported, so that the accurate calculation of 
contracts was often impossible. Besides, it would often 
happen that the charges made by the different Custom¬ 
houses varied, as the interpretation ot the Customs tariff 
is a prerogative, not of the Empire, but of the various 
federated States. Moreover, oneo this duties bail been 
erroneously levied, a remedy could be obtained only by 
way of petition, and not. in the ordinary courts of law. 
When the new Customs tariff was under discussion, it was 
therefore proposed, says the British Consul-General at 
Frankfort a/M„ to establish “ intelligence offices ” for 
( ustoms matters, and to transfer any differences arising 
thereout to the ordinary courts of law. This latter part 
of the motion was negatived, but the following was incor¬ 
porated in the wording of the Bill : “ An office is to he 
established in each Customs district which, upon appli¬ 
cation, is to give information as to the rates of duty at 
which merchandise or articles are admitted into the terri¬ 
tories protected by the German Customs dues.” Such 
intelligence ofliees have been informally established for 
some years ; they are often consulted, and by their aid 
it is hoped to bring about a tariff uniform in its application 
throughout the German Empire. British merchants who 
propose to export goods to Germany, and are in doubt as 
to the respective custom rates, are at liberty to profit by 
this institution. In such eases the inquiries ought to be 
addressed to the Customs Intelligence Office of the port of 
eutry. 

Patent Paw Administration. 

Ch. of Comm. Nor. 1 903. 

I he following is the official text of a resolution passed j 
at the Fifth Congress of Chambers of Commerce of the j 
Empire, convened by the London Chamber of Commerce, : 
ami held at Montreal on August 17th to 21st, 1903, under j 
the presidency of the Right Hon. Lord Brass,*y, K.< * B : - j 
that this Congress, impressed by the difficulties arising , 
irom the diverse systems of patent law administration in 
the various parts of the Empire, and the heavy cumulative j 
eost of securing patent rights therein, recommend to all . 

hambers (1) that they should severally consider the j 
luestion of assimilating such law and administration and | 


reducing the cost ; uml ( 2 ) that the result of their delibera¬ 
tions hereupon he forwarded t > the Manchester Chamber 
before the end of the present year, with a view to the 
preparation of a scheme of reform to be afterwards suh- 
! mitted to each constituent Chamber for its approval.” 

II. FUEL, GAS , AND LIGHT. 

Watkr-Gah and its Possum. ities in Chemistry and 

M ETA I.I.UItliV. 

O. N a yd. Emj. and Mining ./., 0,7.24, 190,4. 

Water-gas has been lately introduced into Europe in 
several chemical and metallurgical industries, especially for 
purposes where purity of the flame, exact regulation of the 
temperature, high heat, reducing or oxidising effect is 
required. 1 he Badische and Bayer companies have erected 
water-gas plants, and are using this gas for heating the 
j contact furnaces in the sulphuric acid manufacture on 
j account of the cheapness of the gas and the easy regulation 
of the temperature. A Swedish and an Italian incandescent 
lamp factory are using water-gas for glass-blowing in the 
manufacture of incandescent lamps, and for carbonizing the 
: filaments. Several German and English glass factories 
“PPly this gas for glass melting in tank-furnaces, for plate- 
glass, window-glass, and bottles, the result being better, 
quick. !-, iiii-J cheaper work. ’ 

Some Herman iron ores, which lire too soft, or friable, 
for direct treatment in tlio blast furnace, arc very erono- 
tu teal I \ caked to lutr.! mid solid lumps m rotary kilns 
hesitc-cl with water-gas. K\perimenl» arc in progress for 
the reduction of metals and for sulptiido toasting liy means 
of water-gas ; for the manufacture of coloured enamels, for 
burning lime, magnesite, cement, and plaster of Paris. 
Some tests are also being made of the use of water-gas for 
chemical work, where intense heat is required, and where, 
at the same time, the superheated steam is used as 
a Chemical agent ; its, for example, the decomposition of 
stilt or magnesium chloride. 

III.— TAR PRODUCTS, PETROLEUM, Etc. 

A. -mounts i.n Tar Works. 

Home Office, October, 1903. 

The attention of the Home Office has been directed by 
the reports of the Inspectors of Factories, and by the 
occurrence of fatal accidents, to the serious risks incurred 
by persons employed in works iu which is carried on the 
distillation of tar for the production of naphtha, light oil 
creosote oil, and pitch. 
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In the last throe years 11 fatal Occidents have occurred 
in tar works. Five of these fatalities were due to suffoca¬ 
tion, probably by sulphuretted hydrogen, in cleaning out 
the stills, and two to the accidental inhalation of sulphur¬ 
etted hydrogen. Ten non-fatal accidents resulted from the 
inhalation of the same gas, in three instances during the 
cleaning out of stills. There have also been other cases of 
gassing. 

It is thought desirahle, pending a revision of the existing 
Special Rules for chemical works, to urge upon the occu- 
pierif concerned the following recommendations, which are 
for the most part based upon the precautions actually in 
use in certain works. Those specified in paragraph 2 are 
specially important. 

]. All uncoveied tar reservoirs, wells, and tanks, unless 
constructed so as to he at least three feet in height above 
the ground or platform, should be securely fenced, with 
either a brick wall or double rails, to the height of three 
feet. 

2. During the process of cleaning, overy tar still should 
be completely isolated from adjoining tar stills either by 
disconnecting the pipe leading from the swan neck to the 
condenser worm, or by disconnecting the waste gas pipe 
fixed to the worm end or receiver. Blank flanges should 
be inserted between the disconnections. In addition, the 
pitch discharge pipe or cock at the bottom of the still 
should be disconnected. 

3. Every still should lie ventilated and allowed to cool 
before persona are allowed to enter. 

4. livery tar still should be inspected by the foreman or 
other responsible person before any workman is allowed 
to enter. 

5. No person or persons should be allowed to enter a tar 
still or tank unless provided witli a belt securely fastened 
round the body, with a rope attached, the free end to be 
left with two men outside whose sole duty should bo to 
watch and draw out any man in the tank should he apposi¬ 
te he affected by gas. 

6. A bottle of compressed oxygen, with mouthpiece, 
should be kept at all times ready for use, and printed 

nstructions as to the use of this bottle, and the method to 
be employed for resuscitation by means of artificial respira¬ 
tion, should be kept constantly affixed. A draft of such 
instructions is appended. 

7. A supply of suitable chemical respirators properly 
charged and in good condition should be kept ready for use 
in cueo of emergency arising from sulphuretted hydrogen 
or certain poisonous gases. (Granules of carbon saturated 
with a solution of caustic soda readily absorb sulphuretted 
hydrogen, and may be used for charging respirators.) 

8. The use of naked lights should he strictly prohibited 
in any portion of the works where gas of an inflammable 
nature is liable to be given off. 

9. Each still should he provided with a proper safety- 
valve, which should at all times he kept in efficient working 
condition. 

(Signed) II. A. WnrirasiiK, 

Chief Inspector of Factories. 

Gassing. 

When a person becomes insensible or seriously affected 
by gas he should be removed into fresh air, kept as warm 
as possible, and oxy gen should be administered. Medical 
aid should be sent for at once. If the breathing has 
stopped, artificial respiration must be resorted to without 
the slightest delay, and oxygen should also he administered 
as speedily as possible. Instructions are appended. 

Artificial Respiration .—Place the person on his hack, 
slightly raising the shoulders with a folded coat; remove 
everything tight about the chest and neck; draw the 
tongue forward and maintain it in that position. Grasp the 
arms just above the elbows and draw them steadily above 
the head, keeping them on the stretch for two seconds, then 
reverse the movement, and press the arms firmly downwards 
against the sides of the chest for two seconds ; repeat these 
movements about 15 times a minute for at least half an 
hour, or «®til natural breathing has been initiated. It is 
well to continue artificial respiration for a short time, even 
after natural breathing has been established. 


Administration of Oxygen. —The cylinder should be pro¬ 
vided with a piece of rubber gas-tubing, at the end of which 
is a glass or metal mouthpiece. The glass tube must 
always be taken out of the mouth if any alteration in the 
pressure of the gas has to be made. 

Turn on the valve gradually until the oxygen flows in a 
gentle stream sufficient to allow of its being inhaled without 
admixture of air. Fix tho rubber-tubing to the nozzle of 
the cylinder, place the glass tube to the mouth and allow 
the oxygen to be breathed until relief is obtained. 

If the person is unconscious, the nostrils should be closed 
during inspiration, so that the oxygen may be inhaled as 
pure as possible through the mouth. 

V.-PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

“Artificial Silk” Manufacture in Germany. 

U.S. Cons. Reps., No. 1784, Oct. 2G, 1903. 

The works of burst Henckel von Donnersmark, near 
Stettin, built exclusively for the manufacture of viscose- 
cellulose textiles, is at present turning out 50 lb. of skein 
“ lustra-cellnlose” a day, which product can be increased 
in quantity to 2,000 lb. The material is soft in texture and 
of high lusfre and translueency. Each thread is made up 
of 18 single strands ; the dimensions of the ultimate fibre 
are approximately those of natural silk. In tensile strength 
it is 50—70 per cent, that of “ boiled off ” silk. Woven 
goods are said to have a lustre equal to that of real silk. 
The wearing qualities, including resistance to laundrying, 
are also said to be satisfactory. The manufacturing process 
consists of (1) preparation of viscose, and (2) spinning 
this by various processes. The viscose is forced through 
very fine tubes by hydraulic pressure, not exceeding two 
atmospheres. 

VII.—ACIDS, ALKALIS, Etc. 

Nitrate Production and Trade of Chile. 

U.S. Cons. Reps., No. 1789, Oct 31, 1903. 

The following statistics are taken from the report of 
the Nitrate Association, whose headquarters are at Val¬ 
paraiso :— 

The stock on hand on January 1, 1902, amounted to 
313,747 tons, and the output during the year was 1,494,209 
tons—a total of 1,808,956 tons. From this total 27,387 
tons, used by the producers for powder, and 1,504,472 
tons exported, were deducted, leaving a stock on the coast 
on December 31, 1902, of 277,097 tons. On the same date, 
the stock abroad amounted to 824,113 tons, leaving a total 
on the coast and abroad of 1,101,210 tons. 

For 1902-3, the exportation quotas amounted to 
1,668,486 tons. On March 31, 1903, the stock on the 
coast was given at 269,923 toiiH, and that abroad at 518,136 
tons—a total of 788,059 tons. 

In course of the half year five new works joined the 
association, making in all twenty-four “ offieinus,” or pro¬ 
ducing plants, operating under the combination. 

The world’s consumption of nitrate in the years ended 
March 31, 1901-2 and 1902-3, was as follows :— 


Consumption in 

1001 -2. 

1902-8. 


Tons. 

Tons. 

Europe. 

United States: 

.. 1,173,207 

1,290,694 

East Coast. 

175,040 

229,288 

West toast. 

.. i 29,030 

30,705 

Chile. 

1,445 

1,891 

All other countries. 

• 

19,155 

19,4114 

Total. 

.. | 1,899,092 

1,578.042 


These figures show that the exportations, as fixed by the 
association, for 1902-3 exceeded those of 1901-2 bi¬ 
ns,960 tons, BDd that the quota for 1903-4 is in excess 
of that for the previous year by 47,009 tons. 
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Rock Phosphate in New Zealand. 

Bd. of Trade J., Nov. 5, 19o:t. 

A discovery of this material was reported from Clarendon 
Otago, in the spring of the, year 1902, and since that time 
developments have progressed rapidly. 

The deposit occurs in proximity t'o the limestone rocks 
which are so abundant m the locality. A company acquired 
an area of from l.atJOto 1,100 acres of freehold" land em¬ 
bracing the best-known phosphate deposits, and lar.v 
quantities of rock were got out and placed on the market 
Concurrently with this, further prospecting W a s done and 
deposits of phosphate were found, which justified the 
laying-down of tramways. From these quarries ■> ooo to 
3,000 tons have already been mined, and indications point 
to many thousands of tons being obtainable front the 
present workings without opening out deposits that exist in 
other portions of the property. The rock makes an 
excellent superphosphate. 


IX.—BUILDING MATERIALS, Etc. 

Cement Industry; New Technic Fkatukks in 

THE -. 

Eng. and Mining J., Qci. 21, 1!!03. 

The manufacture of Portland cement in the United 
States has been developed to a high degree of perfection, 
not only from the chemical standpoint, but also from the 
mechanical. The fine grinding of hard material is best 
effected by gradual comminution in a series of machines. 
The cement makers are coming to the use of hall and 
tube mills for that purpose to an extent, that has not 
been approached in any other industry. There is still a 
difference of opinion ns to their relative merits as com¬ 
pared with the Griffin mills, which they are displacing, 
and some new plants are installed with hall and tube mills! 
others with Griffin mills, and others with both. For the 
elinkering, there is unanimity of opinion in favour of the 
rotary kiln, which is an adaptation of the cylindrical 
roasting furnace used in metallurgy ; but in cement manu¬ 
facture it has been developed to mammoth size, kilns of 
10 ft. diameter and 130 ft. in length having been erected, 
although that is considered excessive and non-advantageous! 
the standard kiln being of <> ft. diameter and Go ft. in length! 
In Kansas these kilns are fired with natural gas, but else¬ 
where coal-dust firing has become the, accepted practice, and 
in the development of this the cement industry is leading the 
way. Although coal-dust firing has long been advocated as 
applicable to almost alt tbe purposes for which producer 
gas-firing is, it is only in cement manufacture that it 
has found any general use on a large scale. The 
cement makers have found that a bituminous coal con¬ 
taining upward of 80 per cent, volatile matter is the most 
suitable, and the finer the coal is ground the more effective 
it is. In producing a barrel (3H0 lb.) of cement the 
consumption of coal in the kiln is 80 to 140 lb., averaging 
about 110 lb. The hot clinker from the kilns is being 1 
cooled artificially, by blowing air over it in special 
apparatus, tbe air thus heated being used for other pur¬ 
poses ; but this has not yet become standard practice. 

'I he storage and handling of the great quantities of material 
ju cement manufacture is a serious problem. Rectangular 
bins built up with solid partitions of 2 by H in, plank, 
spiked together, grain-elevator style, and of cylindrical 
tanks of steel plate, are both commonly used. 


X.—METALL UR G Y. 


Statistics on Mines and Quarries, 1902, 1'mt HI., recently 
published by the Home Office 


1 *t‘sfri| 1 urn of 
M ilHM Ml. 


Mum s)i:ilr 

\ IM'I' If 

A rsnnioMl p 
llary Irs ... 

Uauxitr_ 

l>i>K ‘>iv. ... 

< hulk . 

1 hurt i 

< lay.. 

< 'owl 1 . . 


Hint 


Coppn* ore. 

<'upper precipitate. 
Fluorspar .. 

< Juki ore. 

(J ravel ami saint ... 

< iypKitiii. . 

Imieous n eks. 

I mn ore. 

Iron pyrites. 

bead ore. 

Limestone (other 

than chalk . 

.Manpunc.sc ore_ 

Mica. 

Natural pas. 

< k hre. uiiiImt, Ac. . 

Oil shale. 

iVtrolouni. 

Phosphate of lime . 

Salt. 

Sandstone. 

Slate . 

Strontium sulphate 
Tin ore (dressed) .. 

Uranium ore. 

Wolfram. 

Zinc, oro.. 

Total values ... 


It MU. 

: Value at 

1902. 

Value at 

Qutml ity. 

tin* Alims 

Quant ily. 

111© Mines 

j nutl 

| Quarrie*. 

and 

Quarries. 

Tuns. 

£ 

Toils. 

1 £ 

3.951 

3.3(11 

191 

5 664 

70S 

39,154 

2.131 

19,322 

2,578 

27.913 

1,375 

27.810 

829 

23.608 

862 

22,414 

1 '.191 

2.903 

9,017 

2,679 

2,60(1 

651 

4.905 

1.226 

1.328.344 

130.567 

196,151 

4,395.673 

11*3,757 

19,887 

99.314 

17.113 

11.1(51,877 

3,597,482 

15.304,136 

1.758.884 

19,016,915 

102,486.552 

227,095,042 

93.521,407 

(5,407 

25,766 

5,662 

14,715 

3xS5 

2,554 

450 

3,565 

4.214 

2.226 

6,287 

.3,186 

16.374 

13,920 

29,953 

12.621 

1.958,029 

149.188 

2.067,745 

157,741 

200,766 

68,930 

224,669 

78,969 


: 2 . 275 , 1 ns 

10,238 

27,976 


1.323,325 

3,222,4(10 

4,764 

224,100 


0.400.JM*.4 
13,420 004*. 
0,1 OS 
24,000 


11.180,579 

1.257,381 

12,1 

1.616 

891 


3,165 

1.266 




c.ft. 1 

14,512 

1*3,917 

l 

, 2,351.356 

589,162 

2,1 

8 

19 


79 

136 


1,783.056 

1 572,990 

1,8 

5,115,675 

1.637,021 

5,1 

488.772 

1,304,617 


16,651 

16,651 


7.288 

478.559 , 

j 

79 

2,923 | 


21 

408 | 


23.752 

70,76 4 



115,360,039 | 



I 


1,27H 
8,542 
50,000 
10,003 
07,534 
25 
80 


it 7.3(53 
32.281 
7,500 
52 1 

0 j 

25.000 : 


1,400,200 

3.2S8.10J 

4.154 

175,002 

1.382,132 
082 
3,017 
30 
22.406 
500.804 
00 
109 
577,338 
1,798,879 
1,501,789 
32,281 
513,872 
2,028 
273 
91,207 


(107,134,854 


* Exclusive,,rap tons for micaceous iron ore, used for [mint mid 
pIim',., 1 under the heading " Ochre, umber, Ac." 

The decrease of 8,000,000/. in the value of the minerals 
produced in ItlO-J, compared with that in the preceding 
year, was owing to the reduced prices paid for coal. 


Mineral Production or Austria in 1903. 

Eng. and Mining Oct. 31, 1903. 

The final returns of the mineral and metallurgical pro¬ 
duction of Austria in 1 902 have just been made public bv 
tbe Minister of Agriculture. The value of the entire 
output, after allowing for certain duplications, nueh as coal 
used tn making coke, iron ore converted into pig iron, Ac., 
was 288,05 o, SGy crowns, or approximately 57,010,174 dots! 

The production of coal is reported, as below, ill metric 
tons, the figures for 1901 bein g given for comparison :_ 


Doal. 

brown coal (lignite) 

Totals. 


1001. 1002. 


22,173,609 22,130,688 

11.718.8W 11,016,030 


34,222,340 33.184,722 


Mineral Production op the United Kingdom 
in 1902. 

Bd. of Trade J. t Nov. 12, 1903. (See also this Journal, 
1903, 385.) 

The following table, showing the quantity and value of 
minerals produced in the United Kingdom in 1902, as 
compared with 1901, is taken from the General Report and 


It will be observed that there was a marked falling off in 
the output of both coal and lignite, the decrease for the 
former amounting to 6 per cent., mid for the latter, 1 •5 per 
cent. This was largely due to labour troubles and the 
general depression that lias prevailed throughout Austria 
for some time past. The decline was reflected in the pro¬ 
duction of coke, which fell from 1,275,889 tons in 1901 to 
1,160,846 tons in 1902. ’ 




















1268 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [Nov.so.iws. 


The production of iron in 1001 and 1002 was as 
follows :— 


— 

i 

1001. 

If02 

Piff iron. 


SKl.SU 

831,.YU 

Re-melted iron. 


I45.H55 

100,282 

Totals. 


1,0H0. Iff 

Of 1 ,K20 

The production 

of ores and 

metals other than those 

mentioned above 
kilograms :— 

was as follows in metric tons and 

Ifni. j 1002. 

Gold. 


47 

7 

Silver. 


10,205 

HO,014 

Quicksilver. 


025 

fill 

Copper . 


770 

OH 

Lend. 


10.101 

11.204 

Spelter. 

Tin. 


O.fM 

7.711 


l!) 

50 

Antimony. 


4H 

t 

I ron ore. 


1 ,003,240 

1,741.20s 

Pyrites. 


4,010 

5.720 

Manuranesp on*. 


7,7fO 

5.040 



2f,ff2 

20,527 

Asphalt rock. 


541 

807 

Mineral paints. 


1.700 

1,4K5 


'Ibis table shows increases in the production of load, 
copper, spotter, tin, and asphalt rock, hut decreases in the 
ether substances. In iron ore there was a falling oft of 
11 per cent. 

In addition to the items mentioned, there were small 
outputs of copperas, litharge, nickel, cobalt, zinc dust, 
uranium salts, copperas, sulphuric acid, and alum. 

Tin in the Transvaal ; Discovery or -. 


the most valuable properties of the plant made use of. v 
description of the method of cultivation is given, and it is 
stated that in an experimental trial in the island of St. 

i Kitt’s, the cost of cultivation was If. 9s. fir/, por acre, 

[ whilst the returns, taking the selling price as 11s. per 

i barrel, were 5/. 10s. per acre, exclusive of the value of tic 

vines as fodder. For the uses, Sic., of earth nuts, see Ibis 
Journal, 1894, MO, 819, 1118; 1895, 1022; 1898,1200; 
1900, 1055.—A. S. 

Cocoanut On, for Margarine Industry in 

TIIK NETHERLANDS. 

lid. of Trade ./., Noe. 12, 1903. 

The report for 1902 of the Rotterdam Chamber of Com¬ 
merce draws attention to cocoanut oil as a raw material 
of the margarine industry. Small quantities of the enm- 
j modify have been used in the past, for the purpose, 
but since the success of the attempts to neutralise the 
cocoanut oil and render it all hut scentless aud flavourless, 
its consumption has increased exceedingly, especially as the 
margarine industry found itself compelled to look out for 
cheaper raw materials, owing to the prevalent dearness of 
those it had hitherto used. Quotations ranged between 55 if. 
and 50 fl. per 100 hilos., but had already given way to 
3G tl. at the date of the report. The article is imported 
chiefly from Marseilles, Loudon, Aarhuiw, anil Termoudc 
(Belgium) under various denominations, such as" cocosine,'' 
“ vegetaline,” Ac. 

XIII. C.—IN IMA - It UBBEH, Etc. 

Rubber Extorts from Brazil. 

//..S'. Cons. Heps., No. 178fi, OH. 28, 1903. 

On July 7, 1903, United States Consul Ixenneday, at 
1’ara, Brazil, sent the following figures showing the amount 
and destination of exports of rubber from the principal 
Brazilian rubber-producing sections during the season of 
1902-3, which closed on June 30 : — 


U.S. Cons. Hep., No. 1785, Oct. 27, 1903. 

The British South African Export Gazette of Sept. 4, 
1903, states that much interest has been excited by the 
recent discovery of tin in the Transvaal. The tin-bearing 
property is situated on the eastern border of the Transvaal, 
on the edge ot the high South African plateau. It is stated 
that the underlying formation of the. whole district is 
granitic. In places overlying this granite formation are the 
uplifted remnants of different schistose rocks. Tin-bearing 
veins arc found at the contact of these schists with the 
granite. Three lodes have been discovered. A sample 
taken from one of them yielded 3'5 per cent, of white 
metal, indicating a value of 22'50 dels, per ton. The tin 
oxide yielded fi< per cent, of tin. The Transvaal Govern¬ 
ment’s railway department is surveying the property with a 
view to connecting it with a railway under the general 
railway extension scheme. 

Australia; Mineral Production of -. 

lid. of Trade •!., Nor. 5, 1903, 

The output of minerals other than gold aDd coal for 
19(12 exceeded that of the previous year by a value of 
13,813/. Ten tons of tin ore were obtained at Beeehwortk 
in connection with gold dredging operations ; 400 tons of 
infusorial earth were raised at Talbot ; at Lake Boga, 
Boort, and other places in the Malice, 3,227 tons of gypsum 
were obtained, while the 47,003 ozs. of silver shown in the 
returns were extracted from gold at the mint. 

By treatment with cyanide, 43,302 ozs. 15 dwts. of gold 
were extt acted from 501,212 tons of tailings, the average 
per ton being 1 dwt. 17 grs., aud the value of the gold 
148,399/. 

XII.—EATS, FATTY OILS, Etc. 

Earth-Nuts [“ 1’ea Nuts”] in the West Indies. 
IP, Freeman. West Indian Hull., 1903, 4, 101—110 

The author points out that, although in almost all the 
West Indian islands the earth-nut is known and cultivated 
to a small extent, in no case is it ah important crop, nor are 


From— 


To Kimipo, 


To United 
►Status. 


LI*. Lb. 

Manaus. !<».«; 

Para. 15,422.00!) 13,080 ' 12 

lquitos. ,V>78,730 

Serpa. 22.5KH 


Total. 3H.om,3]2 32,111, 


Kijuukr Tax Law in Hua/.il. 

U.S. Cons. Heps., No. 17S6, Oct. 28, 1903. 

The Congress of Representatives of the State of Amazon;^ 
has granted to the Banco Amazonas, in Manaos, a right, 
for 10 years, to levv a tax of 100 reis (1 ;}</.) per kilo, 
on all rubber of every quality, and 80 reis (Id.) per 
kilo, on all eaouchouc placed upon the market and 
belonging to the State, said right to be established by 
special law. 

The tax mentioned many believe excessive. Tim 
amount of rubber coming into Manaos in a crop jeai 
amounts, approximately, to 16,000 tons. A tax of, 

100 reis a kilo, on 16,000 tons is equal to 1,600 conm- 
do reis*—say, 80,000/. a year. This tax is on rubber coining 
into Manaos from the interior of this State (Amazonas i. 
and does not apply to rubber going out of this port .«> 
foreign markets. 

Mauy people at Manaos think that the law is uneonstit * 
tional, as they say the tax, instead of reverting to do - 
benefit of the entire State, goes to the gentleman men¬ 
tioned in the law and the officers of the t ank, who ore 
unknown as yet, to be used in an experimental eiiterpii-' - 
At certain times in the year many native houses reijmi*’ 
money to tide them over until they receive rubber ti-’i' 1 
upriver. At such times, in the past, it has been customs.' 
to borrow money from the foreign houses heie. This hunk 
seems to be organised and run as an accommodation to the 


* 1 contos of reis = 1,000 milreis. 
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native business houses, thus taking these loans from the 
hands of the foreigners, but many think that a « corner ” 
in rubber is to be attempted with the aid of this tax. ft j 
would result seriously to the American rubber trade if a 
corner could be managed controlling the rubber produced 
in this State. The rubber manufacturing trades of Kngland | 
and the continental manufacturers would also suffer. 

XVI.—SUGAR, STARCH, Etc. \ 

Beet-Sugar Production ; German _. 

U.S. Cons. Reps., No. 1789, Oct. 31, 1903 . 

For the 13 months ended Aug. 31, 1903, the German t 
sugar refineries consumed in the manufacture of siumr 
12,381,57)2 tons of raw beets. During the same perioifin 
1901-2 the consumption of raw beets amounted to 17,614,152 
tons, showing a decrease of 5,232,599 tons in the year elided 
Aug. 31, 1903. The amount of sugar produced during the 
13 months ended Aug. 31, 1903, was l,(i«3,193 ton's, as 
compared with 2,246.237 tons during the 13 months ended 
Aug. 31, 1902, a decrease of 583,044 tons. The kind and 
quantity of sugar produced in the comparative periods were j 
as follows :— 



Ycar endet 

August 31 — 

Description. 




1903. 

1002. 

Crystallised sugar. 

'Pons. 

•mi 27 

Tons. 

Granulated sugar. 

15.74* 

15,220 

Lugnr candy. 

13*1.1 Hi 

115.172 

Loaf sugar. 

i!2*,lo7 

213.045 

Flat bar and cubicle sugar. ! 

30.US3 

2(5.300 

Lump and crump sugar. 

351 >,05 1 

327.MIS 

Refined and powdered sugar. i 

52.423 

5*5,833 

tarine (moist sugar). 

2 .soo 

2.174 

Liquid refined sugar ’* including ' 

sugar goods. j 

) ,594.500 

1.57(5,800 

Syrup . 

15,0*52 

5.984 

Other sugar products. 

t7M,015 

503.7 IS 


The compilation of these statistics has been made for 
13 mouths, because, owing to the new regulation for taxing 
sugar, tite business year has been changed from the 1st of 
August to the 1st of September. 

XVII.—BREWING, WINES, SPIRITS, Etc. 


patent 

N.B.— In thoselists, [A.] means “Application for Patent," and 
rC.S.], “ Complete Specification Accepted." 

Where a Complete Specification accompanies an Application, an 
asterisk is alliied. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of spplication, and (ii) in the oase of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Olllce immediately, and to opposition 
within two months of the said dates. 


1.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 23,8-1.?. Rennerfelt. Centrifugal liquid separators.* 
Nov. 3. 

„ ‘23,00'.). Harvey. Crucible furnaces. Nov. 1. 

„ 2.1,004. Tone. Method for reducing elements which 

arc reduced and volatilised at nearly tin; same 
temperature,* Nov. 4. 

>. 2 1,140. Lftfller and \WidIe. Filters.* Nov. 6. 

,, 24,202. DuiT. Washing or (and) cooling towers.* 

Nov. 0. 

,, 24,310. Fournier. Liquid vaporising apparatus.* 

Nov. 0. 

,, 24,370. Schncller and Kolleman. Apparatus for 

bringing gas and liquid into intimate contact. 
Nov. lo. 

,, 24,115. Nic.liuiH.se. Separating liquids of different 

density. (Fr. Appl., Dec. 10, 1002.)* Nov. lo. 

., 24,801. Tabourin, Girard, and Portovin. Manu¬ 

facture of solid and fluid mineral lubricants. (Fr. 
Appl., Nov. 15, 1002.)* Nov. 14. 

[C.S.J 27,0.58 ( 1002). Thompson (Soc. 1’Air Liquide). 
Liquefaction of gases. Nov. 11. 

„ 28,2.50 ( 1002 ). Maybach. Condensers and cooliug 

apparatus. Nov. 18. 

„ 361 (19o*3). Normandy and Normandy. Appara¬ 

tus for evaporating or distilling liquids. Nov. 11. 

„ .512 (1003). Morgan Crucible Co., Ltd., and Speira. 

Apparatus for mixing mineral and other dry 
substances. Nov. 18. 


Potato Sriurr in Germany. 

Z cits'. Spiritnsind. ; throuyh Chem. and JJruggitt, I 
Nov. 7, 1903. 

According to official figures relating to the output of 
potato spirit in Germany during the season October, 1902, 
to September, 1903, the total production amounted to 
130,210,000 proof galls., as compared with 163,210,000 j 
proof galls, for the corresponding period of 1901-2. Of i 
this quantity 89,863,000 proof galls. were retained for \ 
home consumption, or 1,711,000 proof galls, less than 
in the previous season. The amount of duty-free spirit 
manufactured was 14,807,000 proof gulls., compared with 
15,727,000 proof galls, for the season of 1901-2, and 
the quantity taken for methylation purposes was 7,653,000 
proof galls, more than in 1901-2, being 34,824,000 proof j 
galls., against 27,171,000 proof galls. An important fact to 
be noted is that the stock on September 30 showed a coil- j 
siderable reduction, being only 11,564,000 proof galls., 
against 38,878,000 proof galls, on September 30, 1902. 
These figures show a reduction of one-third, and conse¬ 
quently prices have advanced by one-third. It may be 
mentioned that the duty-free spirit was used for manufac¬ 
turing purposes in the drug and chemical industries, while j 
the methylated spirit was chiefly used for lighting. I 


3561 (1903). Guillaume. Stills and the like. 

Nov. 18. 


II.—FURL, GAS, AND RIGHT 

[A.] 23,751. Kiderlcn. Gas - generating apparatus. 
(Belgian Appl., Jan. 3, 1903.)* Nov. 2. 

„ 23,771. Lymn. Gas-testing apparatus. Nov. 3. 

„ 23,869. Walker. Acetylenic gas compound, and 

process for its production. Nov. 3. 

„ 23.989. Hills and Lane. Production of ethylene. 

Nov. 5. 

„ 21,008. Gielis. Gas retorts. Nov. 5. 

„ 24,326. Ilamner. Treating peut and turf to obtain 

valuable products. Nov. 10. 

., 24,588. Settle and Padfield. Manufacture of coal- 

gas. Nov. 12. 

„ 21,625. Ilartridge. Manufacture of artificial fuel. 

Nov. 12. 

„ 24,669. Allison. Recovering bye-products from 

coke-ovens. Nov. 13. 

,, 24,670. Allison. Manufacture of coke. Nov. 13. 


24,815. Maiscb. Manufacture of incandescent 
mantles.* Nov. 14. 

„ 24,828. Armstrong. Furnaces for beating, re¬ 

heating, or melting purposes. Nov. 14. 
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[C.S.] 24,194 (1902). Crossley au<l Higby. Production 
of gas from bituminous couls and the like. 
Nov. 11. | 

,, 27,348 (1902). Myers (Cook). Liquid fuel fur- j 

uncos. Nov. 18. 

,, 28,614 (1902). Beil by and Ohristison. Removing 

tar and solid particles from fuel-gas. Nov. 11. 

„ 28,877 (1902). Hislop. Gus-produeers. Nov. 11. 

„ 1090 [1903). Clausa. Generating water-gas. ! 

Nov. 18. 

,, 1091 (1903). Clnuss. Generating water-gas. 

Nov. 18. 

„ 1182 (1903). Boyd. Process and apparatus for 

purifying and cooling gas - producer gases. 
Nov. 11. 

,, 7831 (1903). Ilopfelt. Process for manufacturing 

electrodes for arc lamps. Nov. 11. 

,, 8194 (1903). Luhne. Production and carbonisa¬ 

tion of gas for heating, lighting, motive power, 
or the like. Nov. 18. 

„ 12,001 (1903). Lake (Fuel and Gas Manufacturing 

Go.). Manufacture of fuel compounds used in 
generating gas. Nov. 18. 

„ 21,612 (1903). Gayley. Extracting moisture from 

the air for blast furnaces or converters. Nov. 18. 

„ 21,967 (1903). Dahmen and Ilagyi-Ristic. l’ro- 

cess of manufacturing carbonaceous substances. 
Nov. 18. 


IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 23,763. Imray (Mcister, Lucius und Bruuing). 
Manufacture of lnononcet-triamidobenzene, and 
dyestuffs therefrom. Nov. 2. 

,, 21,11.3. Oberlander and The Alliance Chemical Co., 

Ltd. Production of o-tolucuc sulphonic acid. 
Nov. 6. 

„ 24,409. Hansford (Cassella and Co.). Manufacture 

of o-nitro-n-amido-p-acetamidophenol, and dye¬ 
stuffs therefrom. Nov. 10. 

„ 21,690. Read Holliday and Sons, Ltd., and Turner. 

Manufacture and dyeing of colours for wool and 
silk fast to milling. Nov. 13. 

[C.S.] 633 (1903). Imray (Mcister, Lucius und Bruiting). 

Manufacture of monazo dyestuffs for wool. 
Nov. 18. 

„ 953 (1903). Imrav (Mcister, Lucius and Bruiting). 

Manufacture of azo dyestuffs from 1.8 n/imido- 
naphtlmleue-1 sulphonic acid. Nov. 18. 

„ 1235 (1903). Abel (Act. - Ges. f. Aniliufabr.). 

Manufacture of red lakes. Nov. 11. 

,, 1326 (1903). Imray (Mcister, Lucius uml Bruiting). 

Manufacture of pbenylglye.ine.-o-eiirboxylie acid. 
Nov. 18. 

„ 2503 (1903). Abel (Act.-Ges. f. Aniliufabr.). 

Manufacture of red lakes. Nov. 18. 

V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRF.8. 

[A.] 23,770. Schrader. Process for mordanting wool. 
Nov. 2. 

„ 23.8S9. Ickringill. Preparation and spinning of 

fibres. Nov. 4. 

„ 24,232. Perkin, jun., and Whipp Bros, and Todd, 

Ltd. Treatment of raw cotton and flax, and 
cotton and linen goods, to reduce the inflam¬ 
mability thereof. Nov. 7. 

„ 24,2?9. Forster. Metallisation of textile fibres, and 

products therefrcin, also of paper, leather, &c.* 
Nov. 9. 


OF CHEMICAL INDUSTRY. 

[A.] 24,311. Sharp, Sharp, and Sons, Ltd., Krais, and 
The Bradford Dyers Assoc., Ltd. Manufacture 
of printing composition suitable for printing 
upon textile and other materials. Nov. 9. 

„ 24,313, liaabe. Manufacture of yarns and of a 

liquid substance for use therein. Nov. 9. 

,, 24,327. Marshall and Tbe Times Coloured Spinning 

Co., Ltd. Apparatus for dyeing and similarly 
treating textile material upon bobbins or tile like. 
Nov. 10. 

,, 21,641. Roberts and Crosslev. Carbonising or 

destroying cotton or silk in woollen and worsted 
rags. Nov. 13. 

„ 24,666. Tomlinson (Haas and Haas). Apparatus 

for treating textile piece goods with air or other 
gases, for drying, bleaching, carbonising, or other 
processes. Nov. 13. 

„ 24,690. Read Holliday and Sons, Ltd., and Turner. 

Nee under IV. 

[C.S.] 24,136 (1902). Kellner. Manufacture of yarns 
and threads. Nov. 11. 

,, 35,108 (1902). Kershaw. Apparatus for dyeing, 

mordanting, or similarly treating slabbing, yarn, 
and other fibrous material. Nov. 18. 

,, 26,982 (1902). Stocrk. Manufacture of artificial 

silk. Nov. 18. 

„ 28,364 (1902). Strehlenert. Machines for the 

manufacture of artificial silk, &c. Nov. 11. 

,, 7060 (1903). Dargtte, Dargue, and Dargne. Ap¬ 

paratus for dyeing or washing fibrous materials. 
Nov. 18. 

„ 10,925 (1903). Rott and Milllen. Textile printing 

machines. Nov. 18 

„ 11,483 (1903). Lilieufeld. Producing glossy silk¬ 

like effects on fabrics or other material. X 3V. 18. 

„ 21,671 (1903). Hcide (McClure). Colour printing 

process. Nov, 18. 

VII.—ACIDS, ALKALIS, SALTS, Eto. 

[A.] 23,687. Parker. Production of salts of sodi un, 
potassium, and other metals. Nov. 2. 

„ 23,918. Keogh and Broughton. Processes of making 

alumina and by-products. Nov. 4. 

„ 23,919. Keogh anti Broughton. Manufacture of 

alumina and by-products. Nov. 4. 

„ 24,118. Weiller and W tiller. See under X. 

., 24.297. Price. Processes for manufacturing nit¬ 

rate, nitrite, or sulpho-nitralc or nitrite of lime, 
soda, or potash. Nov. 9. 

„ 24,332. Donnaeliie. Appliances for the manufac¬ 

ture of nitric acid. Nov. 10. 

,, 2 1.619. Schwab, and H. Greene and Sons, Ltd. 

Manufacture of vitriol. Nov. 12. 

„ 24,639. Parker. Production of Glauber salts, ferrous 

carbonate, ferrous hydrate, and ammonia from 
nitre cake.* Nov. 12. 

,, 24,806. llinz. See under XI. 

[C.S.] 22,135 (1902). Gilmour. See under XI. 

24,237 (1902). Broun. Manufacture of soluble 
glass. Nov. il. 

72 (1903). Paul. Manufacture of hydrocyanic acid 
and of cyanide salts therefrom. Nov. 11. 

519 (1903). Stinville. Manufacture of sulphuric 
acid. Nov. 11. 

2204 (1903). Johnson (Bndische Anilin und Soda- 
fabr.). Manufacture of hydrosulphite salts. 
Nov. 18. 

13,119 (1903). Thompson (Savon Frdres et Cte.). 
Production of carbonate of soda, caustic soda, 
carbonate of potash, caustic potash, &c.. and 
apparatus therefor. Nov. 11. 
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[C.S.] 14,303 (1003). Pictet. Apparatus for separating 
gases from their mixtures, especially oxygen and 
nitrogen from air. Nov. lb. 

„ 19,108 (1903). Ellis (Cliem. Falu\ von Ileyden 

A.G.). Manufacture of colloidal salts of heavy 
metals. Nov. 11. 

„ 21,122 (1903). .JHubert. Preparation of oxygen. 

Nov. II. 

IX.— BUILDING MATERIALS, CLAYS. MORTARS, 
AND CEMENTS. 

[A.] 23,786. Gare. Solutions for treating wood and 
other fibrous and porous materials and com¬ 
pounds. Nov. 3. 

,, 24,041. Bach. Process for manufacturing fire¬ 

bricks, crucibles, retorts, and other refractory 
articles.* Nov. ft. 

„ 24,065. Okuin. Method of manufacturing corun¬ 

dum. Nov. ft. 

„ 21,074. Schiinetnann. Kilns for burning Portland 

and Roman cement, lime, &e. Nov. 6. 

„ 24,553. Sehunemann. Cement kiln for burning 

loose or powdered cement raw material. Nov. 12. 

„ 24,618. Silbiger. Building and decorat ing materials. 

Nov. J 2. 

[C.S.] 21,480 (1902). Alexander. Kilns or ovens for 
burning plaster, cement, or lime. Nov. 1 1. 

„ 24,023 (1902). McClennhan. Process for manu¬ 

facturing stone. Nov. 11. 

,, 914 (1903). llesketh. Brick, lime, and like kilns. 

Nov. 18. 

,, 21,799 (1903). Justice (Aktieselskabet Veuezuela- 

Asfalt Kie.). Manufacture of artificial asphalt. 
Nov. 18. 

X.—METALLURGY. 

[A.] 23,764. Grondal. Furnace for burning ore bri¬ 
quettes.* Nov. 2. 

„ 23,848. Alzugaray. Treatment of complex ores. 

(Fr. Appl., July 30, 1903.)* Nov. 3. 

„ 23,85ft. Wild. Methods for extracting metals from 

ores, concentrates, tailings, and the like. Nov. 3. 

„ 23,861. Soe Anon, la Ncometallurgie. Alloy. 

(Fr. Appl., Nov. 6, 1902.)* Nov. 3. 

» 24,026. Akester. Treatment of iron sand for the 

purpose of separating the metal therefrom. 
Nov. 5. 

„ 21,027. Akester. Extraction of sulphur from 

auriferous or other ores. Nov. 5. 

„ 24,148. Weiller and Weiller. Production of metals, 

alloys, oxides, and high temperatures. Nov. 6. 

„ 24,277. Anderson. Treatment of ores. Nov. 9. 

„ 24,493. Savelsberg. Process for effecting the 

desulphurisation of lead ores. Nov. 11. 

>, 24,825. lmbert. Process for extracting, from their 

sulphides, zinc and lead, and generally all metals 
whoso affinity for sulphur is less than copper. 
Nov. 14. 

[C.S.] 26,782 (1902). Rushton. Furnaces for roasting 
ores. Nov. 11. 

„ 704 (1903). Mills (Lecarmo). Cementation of iron, 

steel, and cast-iron. Nov. 18. 

ft 18,593 (1903). Scott. Manufacture of tinplate, and 
articles therefrom. Nov. 13. 

„ 20,709 (1903). Hilpert and Pauli. Producing a 

bright coating of silver and other metals on paper, 
leather, or tho like. Nov. 18. 

„ 21,665 (1903). Oxnam and Oxnam. Process of 

hardening copper and extracting metals from 
matrices. Nov. 18. 


XI.-ELECTRO-CHEMISTRY AND ELECTRO¬ 
METALLURGY. 

[A. i 23,712. Xcluucr. Manufacture of dry batteries. 
Nov. 2. 

23,ssl. Lucas. Insulating materials and artificial 
substitutes fin* ebonite, &e. Nov. I. 

24.172. Kuhstrat and Grimmer. Electric furnaces. 
Nov. 11. 

,, 21,806. Iliu/.. Electrolytic manufacture of per¬ 

oxides of magnesium and zinc. Nov. 1 1. 

[C.S.] 22,Lift (1902). Gilmour. Electrolytic* decompo¬ 
sition of alkaline chlorides. Nov. 18. 

„ 8679 (1903). Hubert. Apparatus for electro¬ 

plating. Nov. 11. 

,, 16,988(1903). Steenlet. Partitions or diaphragms 

for electrolytic and electro plating purposes. 
Nov. 18. 


XII.—FATS, FATTY OILS. WAXES, AND SOAP. 

[A.] 21,215. Haller. Treatment of acid liquors con¬ 
taining glycerin. Nov. 7. 

,, 24,2 10. Reiss. Production of readily resorbent 

medicated soaps.* Nov. 9. 

„ 24,628. Castle. Manufacture of foap. Nov. 12. 

,, 2 1,801. Tabourin, Girard, and Portovin. See 

under 1. 

(-C.S.] 21,373 (1903). Conmont. Scented toilet, soap. 
Nov. 11. 


XIII.—PIGMENTS, PAINTS, RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A. - Pigments , Paints. 

[A.] 21,031. Zander. Water-colour printing inks and- 
paints. Nov. ft. 

,, 24,114. Koehler. Hygienic quick-drying ink for 

superimposing printing and painting. Nov. 6. 

[C.S.] 1235 (1903). Abel (Aet.-Ges. f. Anilinfabr.). See 
under I V. 

,, 18,300 (1903). Kherson. Method of removing 

paint or varnish from surfaces. Nov. 11. 

H. — Resins, Varnishes. 

[C.S.J 19,23.3. Clausen. Linoleum-like material. Nov. 11. 

XIV.—TANNING, LEATHER, GLUE, AND SIZE 

[A.] 23,752. Fell (The. Casein Co.). Casein-cellulose 
compound, and process for producing same.* 
Nov. 2. 

XVI.—SUGAR, STARCH, GUM, Etc. 

[A.] 23,703. Bate. Drying starch from rice or other 
amylaceous products. Nov. 2. 

[C.S.] 28,186 (1902). Deutsch. Apparatus for whitening 
sugar in centrifugal machines by means of steam. 
Nov. 18. 

XVII.—BREWING, WINKS, SPIRITS, Eto. 

[A.] 24,294. Jensen (Deissler). Process for freeing 
yeast from bitter principles. Nov. 9. 

[C.S.] 1073 (1908). Iloffmann. Continuous process and 
apparatus for purifying beer wort. Nov. 18. 
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XV1I1.—FOODS; SANITATIONS WATER 
PURIFICATION, & DISINFECTANTS. 

A.—Foods. 

[A.] 21,692. Posternak. Process for obtaining the 
assimilable phospbo-organic matter contained in 
vegetable foodstuffs. Nov. IS. 

„ 24,807. Jensen (Deissler). Process of manufae- ! 

turiug an alimentary extract. Nov. 14. I 

[C.S.] 639 (1903). livenden and Daw. Compressed fruit i 
essences, juices, or flavours. Nov. 18. 

if .—Sanitation ; Water Purification. 

[A.] 23,748. Reeves. Precipitant, disinfectant or 
deodoriser, especially suitable for the treatment 
of sewage. Nov. 2. 

„ 24,054. Ostwald. Process and apparatus for utilis¬ 

ing and disposing of town refuse. Nov. 5. 

„ 24,711. Scott. Means and apparatus for the 

continuous treatment of waste materials, and 
obtaining volatile and other products therefrom. 
Nov. 13. 

[C.S.] 17,097. Pi'eiff. Sterilising apparatus. Nov. 11. 

„ 17,905. Simundt. Apparatus for effecting permanent 

disinfection or sterilisation. Nov. 11, 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 23,752. Fell (The Casein Co.). See under X IV. 
[C.S.] 21,030 (1903). Viscose Syndicate, Ltd., and Cross. 

Method of refining or purifying viscose. Nov. 11. 

XX.—FINE CHEMICALS, ALKALOIDS. 
ESSENCES, ANI) EXTRACTS. 

[A.] 24,631. Fourneau. Preparation of amiuo alcohols i 
and their derivatives. Nov. 12. 
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[A.] 24,723. Imray (Meister, Lucius und Brttning). 
Manufacture of compounds of the active sub¬ 
stance of suprarenal glands. Nov. 13. 

[C.S.] 705 (1903). Lake (Chuit, Naef, and Co.). Pro¬ 
cess of preparing hydrolysed pseudo-iouone and 
its homologues, and for their transformation into 
cyclic ketones. Nov. 18. 

„ 848 (1903). Barge and Givaudan. Separating 

ortho- and puratoluene sulphamide. Nov. 18. 

„ 1579 (1903). Newton (Bayer and Co.). Produc 

tion of methylene citric acid. Nov. 18. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 23,722. Newton (Bayer and Co.). Sensitising 
photographic emulsions with the aid of dyestuffs. 
Nov. 2. 

[C.S.] 27,896 (1902). Gros and Ostwald. Reproducing 
pictures or the like. Nov. 18. 


XXII.—EXPLOSIVES. MATCHES, Etc. 

[A.] 24,194. Stock. Matches. Nov. 7. 

„ 24,511. Yonck. Explosives. Nov. 11. 

[O.S.] 456 (1903). Kynoch, Ltd., and Ashley. Kneading 
and like machines employed in the manufacture 
of explosives. Nov. 18. 

„ 457 (1903). Kynoch, Ltd., and Ashley. Manufac¬ 

ture of explosives. Nov. 18. 

,, 21.365 (1903). Sehncbelin. Explosive powder. 

Nov. 11. 

„ 21,518 (1903). l)u Unit. Charges of powder. 

Nov. 18. 
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ANNUAL GENERAL MEETING, 1904: 

NOMINATION OF PRESIDENT. 

Notice is hereby given that Mr. William H. Nichols has 
been nominated to the office of President for 1904-5 under 
Rule 8. 

THE SOCIETY'S COUNCIL ROOM. 

The various Sections of the Society are now at liberty to 
make use of the Society’s meeting room for Sectional 
purposes, when not required by the Council, by making 
arrangements beforehand with the General Secretary. 


SUBSCRIPTIONS FOR 1904. 

Foreign and Colonial Members are reminded that the 
subscription of 25*. for 1904, payable on January 1st next, 
should bo sent in good time to the lion. Treasurer (Mr. 
Samuel Hull), in order to ensure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in tho new List of Members now in course of preparation 
should reach the General Secretary not later than January 
15 th, 1904. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


C&angrs of auirfsra. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they aro temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Albright, G. S., l/o Edgbaston; Bromesberrow Place, 
Ledbury. 

Allen, Richard F., l/o Windsor Avenue; 5016, Baltimore 
Avenue, Philadelphia, l’a., U.S.A. 

Auden, Dr. Harold A., l/o West Ham ; e/o United Alkali 
Co., Ltd., Central Laboratory, Widnes. 

Beaver, C., l/o Sale; Stamuore, Cecil Road, Hale, Cheshire. 

Cameron, Jas., l/o Mersey Lane; 70, Old Chester Road, 
Woodhey, near Birkenhead. 

Carden, Albert ,L, l/o Stratford ; Duuster House, 12, Mark 
Lane, E.C. 

Diehl, 0. C., l/o Saginaw ; c/o Saginaw Salt Co., St. Charles, 
Mich., U.S.A. 

Dodds,#iioger, l/o Newcastle; 4, Marlborough Terrace, 
Scotland Gate, R.S.O., Morpeth. 

Dowzard, E., l/o Seaforth ; The Haven, Barton Heys Road, 
Forrnby, Lancashire. 
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Edwards, Henry W., l/o Georgia; c/o Grand Junction 
Smelting Co., Grand Junction, Colo., U.S.A. 

Ekman, C. D., l/o Northfieet; Overcliffe, Gravesend, Keer. 

Fudge, Thos., l/o New Brighton ; 397, Avenue E, Bayonn, 
N.J., U.S.A. 

Gottschalk, Dr. L., l/o Salem Dep6t; 9, Custer Str, • 
Laurence, Mass., U.S.A. 

Gunn, Gilbert; all communications to 80, Prettywo,. |. 
Bury, Lancashire. 

Harrison, C. Leland; Journals to Harrison Bros, and Co., 
Inc., address as before. 

Hartley, Jos., l/o Gorton ; 102, Kirkmanshulme Lane. 

Longsight, Manchester. 

Jones, Herbert J., l/o Manchester; c/o The Scottish Acid 
and Alkali Co., Ltd., Kilwinning, N.B. 

Lee, Waldetnar, l/o Palmerton ; 4620, Wayne Stnvt 
Philadelphia, Pa., U.S.A. 

Munsbridgu, Win, l/o Hull; 27, Elmbauk Road, Seftoi 
Park, Liverpool. 

Murdiek, John R., l/o Driftwood; c/o Win. F. Moser and 
Co., Du Bois, Pa., U.S.A. 

Murray, C. B., l/o Bruddock; c/o St. Louis Plate Gla- 
Co., Valley Park, Mo., U.S.A. 

North, E. Gordon N.; Journals to .Jubiles, Alpujana 
Prov. de Granada, Spain. 

Palmer, Fred. G., l/o Swanscombc; Cbem. Dept., Guv': 
Hospital, S.E. 

Perry, Chas. M., l/o Pawtucket; 4, Catalpa Road, l’rovi 
deuce, R.I., U.S.A. 

Persons, Ashton C., l/o last; 310, Prospect. Street, Willi 
n:antic, Conn., U.S.A. 

Peter, Dr. A. II., l/o New York; c/o Zinsser and Co. 
Ilastings-on-Hudson, N.Y., U.S.A. 

Hadley, Ernest G.; 19 (not 40), Ernest Street, \Vc» 

Norwood, S.E. 

Reid, T. A., l/o Liverpool; c/o Johnson, Jorgensen, am 
Wetter, 38, Victoria Buildings, Manchester. 

Roller, If. C., l/o Pierrepont Street; 139, Henry Street 
Brooklyn, N.Y., U.S.A. 

Rucker, Dr. H. von, l/o .Mexico; 13, Post Strasse, Hal 
Bavaria, Germany. 

Schweiehert, Karl; Journals to 6, Oliver Street, Rah tvav 
N.J., U.S.A. 

Sharwood, W. J., l/o Montana; 2119, Baltimore Avenue 
Philadelphia, Pa., U.S.A. 

Skoglund, J. V., l/o Laurence; 142, West 117th Street 
New York City, U.S.A. 

Smith, James, l/o Widnes ; South Bank, Frodshatn 
Cheshire. 

Smith, J. Cruickshank, l/o Mortimer Street; 28, Westmore¬ 
land Road, Westbourne Park, W. 

Spence, David; Journals to Pension Todd, Luttichai 
Strasse 14, Dresden, Germany. 

Strickler, Emerson II., l/o Baltimore ; e/o General Chemica 
Co., 25, Broad Street, New York City, U.S.A. 

Thurlow, Nathaniel, l/o Port Chester; 226, East Frederick 
Street, Lancaster, Pa., U.S.A. 

Walker, Dr. William H„ l/o Exchange Place; 93, Broat 
Street, Boston, Mass., U.S.A. 

Weed, Henry T., i/o Greene Avenue ; 408, Third Street 
Brooklyn, N.Y., U.S.A. 

Wilson, Cecil H.; all communications to c/o Shetlit l 
SmeitiDg Co., Ltd., Sheffield. 

CHANGE OF ADDRESS REQUIRED. 

Zahn, Edw.; l/o 117, Sherwood Avenue, Syracuse, N.Y 
U.S.A. 

iBratbs. 

Btamwell, Sir Frederick, Bart., F.R.S., 5, Great Georg 
Street, Westminster, S.W. Nov. 80. 

Schad, Julius, 88, Mosley Street, Manchester. Oct. 23. 
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liberpool £>fctton. 


Meeting held on Wednesday , November 25/A, 1903. 


MR. FRANK TATE IN TMK CHAIR. 


The Chairman paid that he was extremely sorry to have 
to announce that Dr. T. Lewis Hailey had resigned the office 
of Honorary Secretary to the Liverpool Section, an office 
he had tilled with so much ability for many years. 

He had proved himself to be a splendid organiser and 
an indefatigable worker. In connection with the General 
Meeting of the Society in Liverpool, in 1902, he spared 
no pains to perfect every detail in the arrangements which 
proved so satisfactory. Mr. \V. R. Hardwick had consented 
to fill the vacancy. 

Dr. Campbell Brown said that Dr. Hailey had for many 
years performed the heavy duties of Honorary Secretary 
to the Section in a manner which had been of material 
service alike in the Section itself and in promoting its 
interests on the Council of the Society. He had given a 
great deal of thought to the work, and by his good judgment 
had increased the efficiency of the Section. He begged to 
move that the cordial thanks of this Section he accorded 
to him for his admirable services. 

Mr. Alfred Smktham said that in the eulogies so ably 
expressed by Mr. Tate and Dr. Campbell Brown the opinion 
of the whole Section had been fitly voiced, and he was quite 
sure that not only the members of the Section, but all those 
who attended the last General Meeting of the Society in 
Liverpool, must have been struck with the great tact and 
skill displayed by Dr. Hailey. He had much pleasure in 
seconding the resolution, 

In acknowledging the vote of thanks Dr. Hailey 
expressed his gratitude for the expression of appreciation. 
The work of Secretary had been very congenial to him, 
and lie regretted that his residence outside Liverpool made 
it impossible for him to retain the position. He would, 
however, he still resident iu the district, and an active 
member of the Section. 

THE VAPOUR PRESSURES OF 
CONCENTRATED SOLUTIONS OF SULPHURIC 
ACID AT HIGH TEMPERATURES. 

HY H. BRIGGS, 11.80. (VICT.). 

The only measurements of the vapour pressures of 
sulphuric acid solutions hitherto carried out are those of 
Regnault, which extend only to 35° C., and those of K. Sorel [ 
(this Journal, 1890, 175), who extended Regnault’s invest! - j 
gations up to 95° C., using a similar method to the one | 
described in this communication. 

In connection with the manufacture of sulphuric acid, 
it is desirable to know the vapour pressure of more 
concentrated solutions at higher temperatures. The con¬ 
centration of acid made in the lead-chamber process varies 
from 124° Tw. (chamber acid) to 152° Tw., the acid 



collected at the base of the Glover tower, the temperature 
of the Glover tower usually varying from 120° G. to 
135° C. At the suggestion of Prof. J. OumpboU Brown, 
measurements with more concentrated acid and at higher 
temperatures were attempted. It was decided to adopt the 
dynamical method of aspirating a measured volume of air 
through the acid and weighing the water carried over ; this 
method having been applied successfully by J. Walker 
(Zcit. Phvs. (.'hem., 1888, 2, 602) to various Balt solutions, 
and by Will and Rredig (Her., 1889, 22, 1084) to alcoholic 
solutions. The arrangement of the apparatus is shown iu 
the accompanying sketch. The acid tinder investigation 
was contained iu a series of Mohr’s bulbs. These were kept 
at a constant known temperature hv means of the air 
bath 1). constructed of sheet iron with an air space 1 \ ins. 
between the inner and outer walls, the external measure¬ 
ments being 18 ins. b\ 9 ins. by 9 ins. Through two small 
holes at the top of the bath were inserted a mercury 
thermostat R, and an accurate thermometer T. The hath 
was heated by two parallel Fletcher burners controlled by 
the thermostat. The Mohr’s bulbs were fused directly to 
the glass spiral B, contained in the bath, through which 
the air circulated before passing through the acid. In this 
way the air was brought to the temperature of the hath 
before coming in contact with the acid. The leading tubes 
from the spiral and bulbs left the bath through the holeB 
h , h, bored through the hardwood plugs covered with 
asbestos, which closed the ends of the hath. The absorption 
apparatus consisted of two small U tubes K, containing 
pumice and sulphuric acid ; these were weighed before and 
after each experiment. Air, previously dried and purified 
by passing through two large U tubes, the first filled with 
alternate layers of calcium chloride and fresh soda lime, 
and the second with pumice and sulphuric acid, was drawn 
through the apparatus by the aspirator G, which hail a 
capacity of about 8 litres, and was connected to the lmlbs 
through a drying tube containing pumice and sulphuric 
acid, a mercury manometer F, being also interposed to 
measure the decreased pressure in the apparatus. The 
temperature of the air in the aspirator was rend from time 
to time by the thermometer. The sulphuric acid was pure 
sulphuric acid (free from arsenic and lead) obtained from 
J. \V. Lowers, Widnes. Solutions of the following strengths 


were made up : 

— 



Acid. 

.Specific Gravity. 

1 

refill age of IRSO,. 

A 

V70* 


77 Td 

B 

1 ‘ 721 


7W17 

<; 

J -751 


srsi 

1> 

1 • 77S 


84-20 

K 

1*803 


87*32 

!•' 

1 *S2<; 


SH-22 

The specific 

gravity iu each 

case 

was accurately 

determined at 

15"* C., and from this 

the 

concentration was 


obtained by reference to Lunge’s tables (Alkali Makers’ 
Handbook). The figures were checked by gravimetric 
analyses. Preliminary experiments were carried out to 
ascertain the maximum rate at. which air could bo drawn 
through the acid and still attain complete saturation. It 
was found that saturation was attained if the rate did not 
exceed 1 litre per hour. It was also found that no sul¬ 
phuric acid vapour was carried 
over, even at 200* C. Measure¬ 
ments were now made at tem¬ 
peratures from 100°C. to 200° C., 
the vapour pressure being cal¬ 
culated from the formula p « 
62290 x ^ \ where w - weight 
of water carried over; T, abso¬ 
lute temperature of acid; M f 
mol. weight of water ; w, volume 
of air in c.c. aspirated through 
the liquid corrected to N.T.P. 
The following table gives com¬ 
plete data for a series of experi¬ 
ments at 100° C. 
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Table I. 

Vapour i 

Mean 

Temp. 

Acid. i>. 

u\ 

Pressure 1 
calculated.: 

Vapour 1 
Pressure, j 


Concentration i 
! of Acid. ! 

: i 

Percentage of 

Hj‘SO^ J 


Temperature, Degrees C. 


C 11,700 0*1842 20*21 

l 7,584 0*1188 20*10. 

< 15.810 0*1752 14*201 

\ 13.841 0 * 1580 14*32 J 

( 14,581 o*0{>80 S'78 , 

l 10,220 0*1032 8*21 1 

( 17,100 0*0707 5*311 

l 15,405 0*0020 5*20 J 

j 10,384 0*0298 2*35 , 

( 12.001 0*0230 2*40 

Vapour pressure too small to be 
determined. 


Mm. of 
Mercury. 

20*2 


335 0 

207*5 322*5 : 

118*5 1 180*0 ; 
03*8 1>2*5 

25*0 -W0 


400 I 

230 , 282*5 
113 i 132*5 191*0 

51 i 62*0 92*5 


id 1 Is c> tJxerm <x/> 


It will be seen that the volume of air, and hem e the : 
duration of experiment (all being carried out at the rate of ! 

1 litre per hour), was varied considerably. Experiments ! hjod- 
wen* also carried out at 12. r >° C., 150 (j., 175° and g 
200" C., the results being given in the following table :— l 

I* - 

Table It. js 


I 



Vapour 

Mean 

£ 

Acid. 

r. 


Pressure 

Vapour 

H 

j 



euleulaled. 

Pressure. 

► zoo 






£ ISO 





Mm. of 

it 





Mercury. 

ij 

A 

f 2, (506 
t 1,302 

01717 

0*0858 

JK)'81 ) 
90*78 ) 

90 8 

$ IW 

It 

( 2,582 

0*1240 

66*13 ) 

(57*5 

i ISO 

L 

1 1.291 

0*0(54(5 

({8*90 3 

0 

52 . -.97 
{ 3,i 11 

0*0716 

0*0912 

39*56) 

I0*3S S 

40*0 

0 >00 

J> 

( 5,974 

0*1000 

23*05) 

23*1 

J* 80 

( 4,877 

0*0822 

23*21 3 

i,' 

< 0.(556 

O' 05(51 

10*67) 

10*5 

CO 

lb 

( (5.(501 l 

0*0501 

10*45 j 


( 3,907 ; 

0*0141 

4*97 ) 


a/i 

F 

l 5.955 

0*0215 

5*05 ( 

5*0 


A ; 

<1,411 
) 1,419 1 

0*2950 

0*2\W 

3(16*6 > 
294*1 * 

300*0 

20 

It 

( 1,172 

0*2110 

209*6 > 

210*0 


( 1, M53 

0*21(i3 

210*3 ) 



j 1,443 

0* 125(5 

127*4) 

126*5 



( 1,553 

0*1332 

125*5 S 


1 ) 

(hi 17 

0*0720 

72*8 ) 

76*7 


( 2.905 1 

0*1599 

80*(5 f 



< .*5,286 

0*0972 

43*3 ) 

43*5 


K 1 

( 3,481 

0*1038 

43*(5 \ 


x> 1 

y 7,(504 

0*0766 

15*1 ) 

15*0 


r 

( 3,745 

0*0384 

15*0 ) 


D 

S 1,323 

0*1951 

229*7 / 

2.30*0 


( 1,419 

0*2106 

230*1 > 



, 1.3.31 

0*0991 

115*2 ( 

113*0 


K 

' 1,510 

0*1078 

110*7 f 


1 .' ; 

( 1,419 

0*0474 

57*8) 

51*0 


r 

1 1,473 

0*0480 

50*5) 


e ; 

( 1 ,540 
( 1,505 

0*3430 

0*3532 

304 5) 
369*3 ) 

367*0 


F ! 

( 1.552 

11 

0*1458 

0*1370 

153*8 ) 
144*5 3 

149*0 



The mean results obtained were plotted to seile, and 
from the smoothed curves shown below, the following table 
was constructed by graphic interpolation : — 
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Tablk III. 


Vapour Pressures in Min. of Mercury. 


\ Concentration 
! of Acid. 


Temperature, Degrees C. 


Percentage of 
H 3 80 4 . 


100 . 

110. 

j 120. 

125. 

130. 

140. 

150. 

20-2 

42*5 

! 7T0 

90*8 

112*5 

168*5 

300*0 

14*3 

33*8 

! 56*2 

67*5 

86*2 

132*o 

210 0 

8*5 

18*8 

! 32*5 

40*0 

51*0 

75*7 

126*5 

5*3 

11*1 

! 18*6 

23*1 

29*5 

46*0 

76*7 

2*4 

5*0 

! 8*7 

10*5 

15*0 

26*3 

43*5 



! •• 

5*0 

6*9 

10*0 

15*0 


too no no tso 140 no too no too no zoo 

Temperature irv'C 
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In conclusion, attention may be drawn to the following 
points:—The method is particularly useful in its appli¬ 
cation to the measurement of very low vapour pressures, 
there being practically no limit to the duration of the 
experiment. When high vapour pressures are to be 
measured two difficulties arise : (1.) The concentration 

of the acid in the bulbs rises throughout the experiment, 
(ii.) The volume of air aspirated, being necessarily much 
smaller, cannot be measured with the same degree of 
accuracy. The conditions necessary to reduce these errors 
lie in opposite directions, since the greater the volume of 
air aspirated the greater is the change in concentration of 
the acid. Hence the method is most applicable to the 
determination of the vapour pressures of solutions at 
moderate temperatures. 

The author wishes to express his indebtedness to 
I’rof. J. Campbell Brown, at whose suggestion the work 
was undertaken, for the kind interest he has taken in it 
throughout; his thanks are also due to Mr. 15. 0. Burt, 
B.Sc., for kindly revising the figures and curves. 


lontoon Section. 


Meeting held on Monday, iVoremlier '2nd, 1903. 


MR. WALTRR F. RKtD IN TIIF. CHAIR. 


NEW COMPOUNDS OP PHOSPHORUS FOR THE 
PRODUCTION OF .MATCHES. 

BY FUICO 11AI.K. 

When hydrocarbons, especially naphthalene, are heated 
with yellow phosphorus, in presence of water, substances are 
obtained which may be used for the production of strike- 
anywhere matches, the hydrocarbon vapour being stated 
to reduce the noxious effects of the phosphorus and its 
oxidation products. (See Eng. Put. 10,655 of 1902; this 
Journal, 1903, 512.) 

A discussion followed, in which Prof, lfodgkinson, Drs. 
Messcl and Thorne, Messrs. Boor, Clayton, Muir, Reid, 
Watson Smith, and the author took part. 


K RRAT A. 

This Journal, 1903, 1220, eol. 2, 1. II from top, for 
“ phosphorous ” read “phosphorus”; also ibid., I. U from 
top, for “ phosphrus ” read “ phosphorus.” 


iBaitc&fstter Section. 


Meeting held on Friday , November 6th, 1903. 


CHAIRMAN’S ADDRESS. 


MUNICIPAL CHEMISTRY. 

BY J. CARTER BKLI,, A.R.S.M., ETC. 

Ry municipal chemistry I understand all those things in 
chemistry upon which the chemist to a municipal corpora¬ 
tion has to advise. I only name a few things which belong 
to such a department. It should include the analyses of 
food and drugs, of those chemicals which a corporation 
as a body is in the habit of using, such as disinfectants, 
oils, paints, cements, &c.; also analyses of waters, sewages, 
and effluents; lastly the analysis of gas and air. No one 
man could do all this work, but if he had skilled assistants 


under him, such as the borough engineer, the treasurer, 
and the medieal officer have, such chemical work oould 
he carried out very much to the benefit of the eorporation. 
Therefore, iu my opinion, a chemical department should 
he formed in every large corporation, with a man at the 
head who should thoroughly understand and he able to 
perform all the analyses that would be required. As I 
have had 30 years’ experieuee in the above kind of work, 
it may not be out ot place if 1 offer a few remarks and 
suggestions whereby improvements inav he effected. 

Let us take the Food and Drugs Act llrst. As many of 
you are aware, when the inspector buys any article of food, 
or drug, he has to divide the sample into three parts, giving 
one to the vendor, another to the analyst, and keeping the 
third himself. Here is a treble expense, and often the very 
object is defeated upon which the inspector set out. For, 
as a rule, he is well known, and special articles are kept for 
him, which, naturally enough, will be perfectly pure. Thin 
is strikingly shown by the Local Government Board Report, 
i Samples obtained by the inspector showed only 10 per 
cent, of adulteration, whereas samples bought by private 
purchasers showed over 30 per rent, of adulteration. As 
an instance of how the inspectors may be deceived, a curious 
case of fraud is reported from Birmingham. A sample of 
butter was marked pure Danish butter, hut contained 
; 87 per cent, ot foreign fat. Another sample, taken from 
i the same piece, was pure butter, and the inspector found 
that a small piece of butter lmd been carefully fitted into 
one end of a large lump of margarine. When the case 
was heard, the assistant who sold the butter said that she 
was told by her employer to serve ordinary customers from 
the margarine end, hut anyone she was suspicious about 
was to bo served from the end which consisted of pure 
butter. 

To illustrate further what I understand by municipal 
chemistry, let us take the question of various cements 
and mortars. The examination of these is a most important 
chemical question, and a corporation may easily lose 
hundreds and thousands of pounds by not submitting these 
articles to chemical analysis, and sometimes a great in¬ 
justice may he done to the cement manufacturer, for he 
may have his goods rejected by the clerk of works in 
favour of another. Ail instance of this was brought before 
my notice some time since, m which the clerk of works had 
tested the cement and said the breaking power was only 
270 lb. I examined the sample and found it to be of first- 
class quality. It was then sent to a London expert, who 
ave the breaking strain at 400 lb., and the manufacturer 
ad certified for 380 lb. It seems absurd to refer such a 
question to a clerk of works when the whole thing requires 
an experimental chemist, who must have been properly 
trained to do the work. 

Then take such a simple question as the slaking of lime. 
We all know that when lime is well Rlaked and mixed with 
water, a milk of lime should be obtained without any lumps 
and needing no grinding; but I know, at the present time, 
of a place where expensive machinery has been put up to 
grim! the lime after it has been well slaked. If a chemist 
had been asked for his advice upon this subject he certainly 
would never have put up such an expensive plant for 
such a purpose. Take the various disinfecting powders 
which are submitted to corporations, and which, in many 
instances, are almost worthless. In my younger days, 
when I was more enthusiastic,a pink powder was submitted 
tome for analysis. It was said to contain 15 per cent, of 
pure carbolic acid, and the price was 10/. 10*. a ton. Practi¬ 
cally, it contained no carbolic acid, but was simply a 
mixture of lime and heavy tar oils. 

How are such defects to be remedied ? My answer is : Ry 
having a good technical laboratory specially devoted to 
municipal chemistry, fitted up with all the most modern 
appliances. To some, the very name of technical chemistry 
savours too much of the “ rule of thumb.” A greater mis¬ 
take could not be made in holding such an idea. In the 
work in which I am engaged, there is as much accuracy 
and care required as in ordinary research work. I think 
it would try the skill of the student, and make him none 
the worse chemist, if he were to estimate accurately and 
quickly the following:—Tanniu in tea, boric acid in milk, 
alumina in bread and Hour, copper in pickles, tin in sugar, 
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fatty acids in butter, fusel oil in whisky, olive stones in 
pepper, arsenic in beer, benzoic acid in wiDe, glucose in 
jam. After making full analyses of waters and effluents, 
and being able to writo a good report upon them, with the 
addition of a little general knowledge, I should then say 
that this student was fit to enter the laboratory of a public 
or any other analyst. I know some will not like the word 
“ quickly”; 1 am afraid that the modem student spends too 
much time over one analysis, whereas he might conduct 
three or four in the same period that he is doing one; it 
would certainly improve him, and make him more useful 
ii, after life. 

If one compares the adulteration of to-day with that of 
forty years ago, one cannot but admire the good which tbe 
Act has accomplished. Tea contained various colouring 
matters more or less poisonous; coffee was conspicuous 
by its absence; the bread contained alum, sulphate of 
copper, and plaster of Paris ; sugar, sand and colouring 
matter; butter, a mixture of various fats; and of the milk, 
very little had come from the cow. In fact, there was not 
an article upon tbe breakfast table which was pure. 

Now all this is changed, and the difficulty is to Bud 
adulteration, though now and then we find sensational 
articles written upon the adulteration of the food of the 
working man. 1 certainly am no advocate for the intro¬ 
duction of metals into articles of food, hut if, as doctors 
say, metallic salts are so poisonous, then a ban should 
fie placed upon all tinned foods; for I doubt whether 
you eould find tiny tinned fruit from which tin is absent. 
In the case of preserved meats which have been ex¬ 
amined, tin has been found as high as 1 part in 10.000, 
which means that 1 \ lb. of meat will contain about 1 grain 
of tin. In these cases, where these high amounts have been 
recorded, the tin boxes had been very much corroded. 
Again, one has to consider the ltugth of time the meat 1ms 
been sealed up ; for the greater the time the greater is the 
action upon the metal. When the meat has only been one 
year in tin, the amount of metal absorbed by the meat is as 
low as 1 in 50,000, or about 1 grain in 7 lb. of meat. This 
would be an infinitesimal dose. Practically speaking, we 
may look upon tin as one of the mm-poisonous metals. 

As regards the real adulteration of sugar it is practically 
nothing; thus in five years, from 1882 to 1880, no sample 
was found adulterated ; in the next ten years it was about 
4 per cent. Then the Local Government Board reported 
in a Bine Book the following :—“ After a good many years, 
in which the adulteration of sugar had apparently ceased, 
it has again come under notice in a curious form. Of tbe 
24C samples examined nearly oiio-scvcnth were reported as 
having been coloured with an aniline dye of an amber tint, 
iu order to make white crystals of beet sugar imitate the 
more valuable Demerara. The quantity of the dye used, 
however, is very minute.” 

If we turn our attention to tea, we shall find as little 
adulteration there as there was in sugar. In former days a 
most formidable list of adulterants was brought against tea ; 
but now the adulteration bus ceased, and for years past, 
practically speaking, no adulterated teas have been sold. 
Thus, in 1901, 492 samples were bought, and not one was 
sophisticated, and for a previous five years, out of 1,000 
samples bought by the inspectors, only one was adulterated. 
One of the reasons for the above low adulteration is that 
the tea is examined in bond, and if last year's Government 
report is read, it will be seen that 1,288 samples were 
examined, and of this total 1,085 samples were satisfactory. 
The remaining 203 samples were of doubtful character, and 
were reported to the Board for their decision, who decided 
that this tea should be for exportation or for the manu¬ 
facture of caffeine. Though the adulteration in tea is, 
practically speaking, nil, yet there is no doubt that the 
public are very much imposed upon by advertisers of tea 
under high-sounding, fanciful names, and statements that 
they are free from tannin. 

\V e will examine a third article of the breakfast table, 
and that is bread. A few years since, it was largely 
adulterated with alum, sulphate of copper, magnesia, &o. 
According to some, the first ttCK would not be looked upon 
as adulterants, for in those times it was thought bread 
could not be made without the use of alum or sulphate of 
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and why were they used? If flour becomes damp, it 
acquires a musty flavour, aud bread made from such flonr 
is dense and heavy. In such flours acetic and lactic acids 
are formed, which act upon the gluten, causing it to be 
soluble in water. Alum and sulphate of copper seem to 
combine with the gluten, causing it to be insoluble in water. 
A small quantity of lime-water added to damaged flour 
produces the same action upon the gluten without any 
dangerous results. 

During the last ten years the adulteration of bread and 
flour has been under 1 per cent.; thus, of 932 samples of 
bread and flour bought in England in the year ending 1901, 
only six samples were reported as adulterated. What a 
contrast this is to the early years of last century, when 
every other sample of bread and flour was adulterated! 
I myself can speak of over 30 years’ experience in 
Salford, anil nearly that number of v ears for the county of 
Chester; and when one compares the first years with the 
hitter, the change is something marvellous; thus in the 
years 1875 to 1902 the percentages of adulterated samples 
were : — 




For the 



For the 

Year. 

r Ol 

Salford. 

County of 
Chester. 

! Year. 

I 

For 

Salford. 

County t 
Chester. 

1*75 

00*0 


1889 

10*1 

11*4 

1870 

40*3 


! 1890 

5*1 

7*1 

1877 : 

27*4 

45*0 

1 1891 

0*1 

8*7 

1878 : 

20‘9 

20*2 

1892 1 

7*4 

4*7 

1870 

12 "0 

20*1 

1893 : 


4*0 

i88o : 

20’2 

13*0 

: 1894 

1*2 

0*4 

1881 i 

10*3 

15*0 

■ 1895 1 

2*3 

5*6 

1882 , 

15*5 

10*0 

1890 

4*1 

0*1 

1883 i 

0*0 

9*2 

1897 

4*3 

i 5*7 

1884 

7*1 

9*1 

1898 ; 

1*9 

4*2 

1885 

5*2 

91 

1899 

3*9 

5*0 

1880 

3*9 

6*8 

! 1900 i 

3*7 

4*5 

1887 

8*7 

11*0 

1901 i 

1*7 

5*0 

1888 : 

0*3 

9*9 

1902 

1*1 

3*3 


The se figures compare very favourably with those from 
the whole of England. Thus from— 


1877 to 1881 the percentage of adulteration was 18‘2 


1882 „ 1888 
1HN7 1891 
1892 „ 1898 
1897 „ 11)1) l 


lift) 

117 

10'tt 

»•« 


Even these numbers might he lowered if some analysts 
would not persist in calling everything adulterated if it 
does not come up to the highest staudard of purity. As 
an instance of this over-zeal to return samples adulterated, 
an analyst called three samples of lard adulterated because 
they contained 0’1, O'3, 0-4 per cent., of water. It is 
ludicrous to call such samples adulterated, but it has a 
serious side, and that is, a respectable tradesman may be 
worried with a summons for such a trivial thing. 

It will be interesting to take a few more things for 
examination, and ascertain the amount of adulteration 
which exists at the present day. Coffee has always been 
a favourite subject with the adulterator, aud here is an 
instance where the Government returns do not actually 
show the real amount of adulteration, because, if the 
inspector is known, the grocer very obligingly grinds a 
special lot of coffee for him. Even then the coffee need 
not be genuine, though it is in the berry. For there is 
a process of coating the berries with sugar, thus increasing 
the weight, ’i bis is done in the process of roasting. Still 
the percentage of adulteration is uot very serious. Whereas 
iu the five years 1877 lo 1881 it was 18'C per cent., it 
had fallen to 8 2 in the five years 1897 lo 1901. When 
the grocer puts the chicory into the coffee he docs not, 
as a rule, do it with a sparing hand, for out of 137 samples 
in 1901 the average percentage of chicory was over 44. 

I cannot dismiss the subject of the breakfast tablo 
without saying a few words about butter and milk. These 
two will always remain the great holdfast of the adulterator. 
According to the latest report, “there was a marked 
increase in the extent of adulteration detected. During 
tbe year nearly 12,000 samples were examined, of which 
rather more than a tenth were reDorted acainet, as compared 
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with 7'8 per cent, in the previous year. In London and 
the 20 next largest towns taken together, the rate of butter 
adulteration was 12-2, and in the rest of the country 8 3 1 
per cent. In Salford it was less than 2 per cent. In some j 
districts the proportion of adulterated samples of butter j 
from exceptional causes is considerably above the average. 
In Lancashire 197 samples were examined; over 17 per 
cent, were condemned. Most of the adulterated samples 
were taken by a special inspector, who, by devoting himself 
particularly to butter, acquired great skill in the detection 
of adulteration by appearance, and who only submitted for 
analysis samples which he believed to be adulterated.” 

I have already spoken of the fallacy of “ digestive tea,” 
and equally fallacious is "ferruginous wine.” This 
ferruginous wine contained practically no iron, for the 
quantity found was a mere trace, or 1 part in 150,000. 1 
consider this a cruel deception. I have paid particular 
attention to the subject of iron in wine, and I have never 
yet found a pure grape juice containing enough iron to 
justify the term " ferruginous.” 

The following list gives the names of the pure grape 
juices which I have analysed :— 


Description of Grapes. 

No. of Parts 

No. of Gallons 

of Juice to 

of Juice to 


1 part of Iron. 

1 grain of Iron. 

1. Black English hot-house ... 

1,750.000 

25*0 

2. White „ „ 

730,000 

1 C3 

3. Alraeria, 1879. 

1.372,000 

10-6 

4. „ 1880. 

1,050.000 

15*0 

5. French cluster, chiefly used 
in the production of via : 

ordinaire . 

127,400 

1 '8 

6. Portuguese cluster. 

100,100 

1 *4 

7. Bordeaux. 

400.000 

5-8 

8. Oporto, from the Alta Dour 

280,000 

I'll 

9. Pineau, from the COte d’Or. 

70,000 

I/O 

10. Folly Blanc Cognac. 

98,000 

1-4 

11. Blanquette, from Perpignan 

154,000 

2'2 

12. Grenache „ No. 1 

168,000 

2'4 

13. „ „ „ No. 2 

14. „ „ Tarragona 

50,000 

O'8 

1G8,000 

2*4 

15. Clairctto 

44-,800 

O' <54 

16 . Congress, from Vineland. ; 

U.S.A . 

210,000 

3*0 

17. Madeira Videilho. 

280,000 

40 

18. „ Tinta. 

77,o«,i 

ri 


So that some of the wmea in this list have far more right 
to the term ferruginous than the wine which is so largely 
advertised. 

Only a few weeks since a report appeared that sweets 
wero being mixed with pounded glass and being sold as 
glittering sweets. A number of these were sent to me, and 
many of them had a silky look giving the idea that they 
were coated with glass. Not a particle of glass could he 
found in the sweets. 

Although there are over 200 counties and boroughs 
requiring analysts for the particular work I have mentioned, 
yet to iny knowledge there is no public laboratory in the 
kingdom which is devoted to municipal chemistry. 

The examination of food and drugs is of natioual 
importance, and the study of this particular branch should 
he carried on in some national laboratory to which public 
analysts might have access, and from which information 
might be obtained as to the new adulterant which was most 
fashionable, for, even in such a thing as this, there is an 
amount of fashion present which for a time runs its course, 
and then dies out, owing to the analyst being too familiar 
with the new adulterant. In the case of pepper, some time 
since ginger fibre, from which the valuable portion had 
been taken away by ginger-beer manufacturers, was dried 
and ground up with peppercorns; that has gone out of 
favour, and olive stones have taken the place of ginger 
fibre; that, in its turn, is being driven out, and, for a time, 
pepper is pure. What is sadly wanted is aoine central 
bureau in which information might he gathered, and then 
disseminated amongst the analysts. It may be said there 
is Somerset House, but I can safely say, that for 30 years 
I have never received any official information from that 
department. Very different is it with the Board of 


Agriculture, who do give information to their official 
chemists, for not long since I received notice that there 
was a large importation into this country of parchment 
coffee husk, which the Board had reason to believe was to 
be used for the adulteration of bran, bran meal, and other 
feeding stuffs for cattle. A sample of the coffee husk 
was sent. 

I cannot see why a municipal laboratory should not be 
established in every large town, with a chemical officer at 
the head, who should rank with the medical officer, borough 
engineer, and other chief officials; and samples of every¬ 
thing which was required by the corporation should be 
sent to t'ne laboratory, and from time to time examined 
to see that they were equal to thi 1 original samples gent 
in by the contractor at the time of making the contract. 
I am sure corporations would gain immensely by such a 
system, and they would find that their ehemioal officer was 
the most economical one of the staff. In many towns that 
I know of, chemicals, oils. See., are bought, and never 
examined to see whether the bulk comes up to the original 
sample. 

Though in Manchester we have a most magnificent 
school fitted up with almost gorgeous luxury, with highly 
skilled and trained men for each department, yet I do not 
think there is a place in which a young chemist who has 
finished the ordinary college course could find special 
instruction in the work of a public analyst. I know you 
will say that such instruction can be got in any public 
analyst’s laboratory. That may he so, but the public analyst 
of the present day has no time for this special teaching, and 
his instruction would not he equal to that which would be 
given by a professor who devoted the whole of his time to 
this object. As Manchester always likes to be in the van, 
i she could not do better than start a laboratory for public 
analysts and for work connected with municipal chemistry. 
If that were done I think chemists would come from all 
parts of the kingdom to study in this special laboratory. 
In conclusion, 1 will repeat some words from a writer 
in the Edinburgh lleriew 74 years ago. He says : “ That 
genius alone, without practical skill, cannot be expected to 
succeed. We therefore hope that the business of practical 
instruction will be vigorously prosecuted and extended in 
all our great seminaries. If it shall be otherwise, Britain 
must, we fear, descend from her eminence in chemical 
science, and he content to receive from others that informa¬ 
tion and instruction which she wus wont to communicate 
from her own stores.” 


ffcotttngbam Section. 


Meeting held at Leicester, on Wednesday, 
November 25th, 1903. 


MU. .1. T. WOOD IN THU CHAIR. 


EXAMINATION OK METHODS EMPLOYED 
IN ESTIMATING THE TOTAL ACIDITY OF GASES 
ESCAPING FROM TIIE CHAMBER PROCESS 
FOR THE MANUFACTURE OF 
SULPHURIC ACID. 

BY H. J. WATSON. 

The methods employed ut present for estimating the 
total acidity of chamber escapes depend on the absorp¬ 
tion of the escaping gases in solutions of either sodium 
carbonate, sodium hydrate, or hydrogen peroxide, the two 
latter reageuts being sometimes used in solution together. 
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Haring bad his attention drawn to tbe remits of some 
comparative bellows tests of chamber escape gases, made by 
one or his staff of inspectors, Mr. Carpenter, in con junction 
with Mr. Linder, made an examination of the methods 
employed (this Journal, 1902, 1490). On p. 1507 they say : 

“ We do not venture at present to put forward any opinion 
on the relative merits of neutral or alkaline peroxide as 
absorbent!; either is clearly preferable to alkali alone, as 
the sum of the acidities of x-sulphurous and y-nitrous is 
given on titration, as x + y in terms S0 3 , as nearly as 
possible under the circumstances. Much depends ou the 
point of viow j from that of the manufacturer, who would 
naturally wish, in applying a simple titration test, to include 
among the losses he is endeavouring to estimate, some of | 
that due to nitric oxide, the alkaline peroxide wili doubtless 
commend itself. We have shown how, at the last, the 
amount absorbed is a balance merely. In this case the 
precaution us to use of Methyl Orange that we give (if 
this be the indicator chosen) should be observed to ensure 
accurate resalts.” 

Iu March 1902 the inspector visited the works at which 1 
was engaged, and made the usual test with hydrogen peroxide i 
as absorbent. He found an escape equal to l - 0 grains of I 
sulphuric anhydride per cubic foot, our test earlier in the [ 
day being I'72 graius per cubic foot, using the same 
absorbent. On the same day the inspector commenced a j 
comparative test, using alkaline peroxide as absorbent, but j 
the test was not completed, owing to an accident. He, 
however, told me of having made comparative tests at other 
works with these absorbents, and invariably finding a : 
higher test with alkaline hydrogen peroxide. From that 
day until early iu February 101)3, I made comparative 
bellows tests with these two absorbents, and always I 


found that the alkaline hydrogen peroxide gave a higher 
result than neutral hydrogen peroxide, the difference 
varying in amount from O'5 grain with ordinary working 
conditions to .9 graius of sulphuric anhydride per cubic 
foot at a period of disorganisation. After having performed 
so many experiments and over so loDg a period, with 
results, without exception, pointing in favour of alkaline 
peroxide, I decided to go iuto it more minutely. L 
however, found that to go into it thoroughly required more 
time thau was at my disposal, and ultimately, having 
accepted other woik where it is not possib’e to continue 
these experiments, I have had to abandon them altogether. 
I obtained sulbcieut results, however, to make oue think it 
worth while to place them before the Society. It was 
29th May 1903 before a real start was made, and afterwards 
experiments wore performed on different days, sometimes at 
intervals of several days. I )n 29th May, eight experiments 
were performed, details of which are now given. Fight 
8-oz. Erlenmeyer flasks were fitted with I.lt. stoppers 
having inlet and outlet tubes ; the inlet tube, reaching to 
bottom of the flask, was drawn out to a uarrow bore. I 
used four of these flasks as absothing vessels in train, and, 
by having two sets, one at work absorbing gases, while the 
other was being titrated and prepared for next experiment, 
as little time as possible elapsed between experiments when 
performed on the same day. In all experiments 1 cb. ft. 
of water was run from a leaden aspirator, the time taken 
being 40 minutes. The solutions used in the experiments 
were: half-normal solutions of sodium hydrate, hydro¬ 
chloric acid, and sodium nitrate, hydrogen peroxide 
10 volumes, a t per cent, solution of metuphenylenediatnine. 
Phenolphthulein was used as indicator. Iu experiments 
where liydrogeu peroxide was not present during absorption 
it was added before titration. 


I 


6^6S 




•200 c.e 


Absorbent. 


H;iO + 5 c.e. IM> 3 . 


+ 10 c.c. 
N/2 NaOH. 


+ 10 c.c. 
N/2 NaOH. 


+ 10 c.c. 
N/2 NaOH. 


+ 10 c.c. N/2 NaOH... 


Behaviour 1 H a 0 2 
t i milled 

10 j before 

Indicator. Titration. 


Ac i«l 
Neutral 
Acid 


Total 


Neutral 

Alkaline 


Acid 

Alkaline 


Acid 

Alkaline 


+ 5 C.C. ir 2 0 3 . Acid 

+ 10c.c. N/2 NaOH... Alkaline 5 < 


+ 5 c.c. HgOa. Acid 


+ 10 c.c. X 2 NaOH... Alkaline j 5 c. 



C.e. 

Acidity 

Acidity 

Total 

Acidity 

Titrated 


in c.c. 

in Grains 

Acidity in 

in Grains 

with 

re¬ 

of 

of SO., nor 

c.c. of 

of SO., per 

quired. 

N/2 NaOII. Cubic Foot. 

N/2 NaOH. 

Cubic 





Finn. 

N/2 NaOH 

2*8 

2*8 

0*80 




0*1 

0*1 

0*03 



” 

0*0 

0*9 




.. 

0*0 

0*0 


2*9 

0*89 


2*9 

2*9 

0*89 




0*1 

0*1 

0*03 



N/2 HC1 

0*0 

0*0 




0* 1 

3*9 

1*20 

G*9 

ita 

N/2 NaOII 

3*2 

3*2 

0*98 



0*1 

0*1 

0*03 ; 



N/2 HOI 

.VS 

4*2 

1*29 1 




8*9 

1*1 

0*38 

8*0 

2*01 

N/2 NaOH 

3*2 

3*2 

0*98 



N/2 HOI 

3*9 

4*1 

1*26 




8*9 

1*1 

0*33 



Jt 

9*8 

0*2 

0*00 

8*0 

2*04 


3*3 

0*7 

2*00 ! 



tt 

8*7 

1*3 

0*40 | 



H 

9*8 

0*2 

0*00 



M 

10*0 

0*0 


8*2 

2*52 

,, 

5*4 

4*0 

1*41 i 




9*0 

ro 

0*30 




9*0 

0*4 

0*12 




9*9 

0*1 

0*00 

0*1 

1*87 

N/2 NaOII 

3*7 

3*7 

1*14 



N/2 HOI 

8*8 

1*2 

0*37 




9*2 

0*8 

0*24 



N/2 NaOII 

9*8 

0*2 

0*00 

5*9 

1*81 

3*8 

3*8 

1*17 




0*1 

0*1 

0*03 



N/2 JiCl 

9*3 

0*7 

0*21 




9*5 1 

0*5 ; 

0*15 

5*1 

1*57 


These results in a more decisive manner confirm the 
results of the inspector ami tuy own bellows tests. They 
also show the superiority of sodium hydrate alone over 
hydrogen peroxide alone, and tjpt a mixture of the two is 
better than either, the highest results being obtained with 
hydrogen peroxide alone in the leading absorbing vessels 
and a mixture of sodium hydrate and hydrogen peroxide 


in third and fourth vessels. It will be noticed, on examining 
the results of the foregoing experiments, that wherever 
alkaline hydrogen peroxide follows hydrogen peroxide 
alone, whether it be fourth, third, or second vessel, the 
increase of acidity in these vessels is approximately the 
same, giving increase in c.c. of N/2 NaOH neutralised : 
in fourth flask 3*9 c.c., in third flask 4-2 c.c., in second 
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'flask 4*1 c.c. The increase when alkali alone follows 
hydrogen peroxide aloue is not so great, showing that 
hydrogen poroxide must necessarily he present to obtain 
the highest results. 

The question now arose as to the causes for this iucrease 
of acidity when alkali or alkaline peroxide followed 
hydrogen peroxide alone. In my next experiment flasks 


Not*. 1 and 2 contained 2o0 c.c. of 1LO + 5 c.c. of H 2 0 2 ; 
No. 3, 2d0 c.c. of Hot) + 10 c.c. of N,2 NnNO s ; and 
No. 4, 200 c.c. of ll.>d + .5 c.c. of H 2 0 2 + 10 c.c. of N/2 
NaOH. Sodium nitrite was introduced with a view to 
finding out if all S(> 2 was oxidised in Nos. 1 and 2; if it 
was not, nitrous acid would have been liberated and acidity 
shown on titration. The following is the result : — 


C 

& li 

gj <£ 

o § *o hci 

6 Si 6-2 
& X 

Absorbent. 

Helmviour 

to 

Indicator. 

HA 

added 

before 

Titration. 

Titrated 

with 

il 

-200c.c. H,0 + 3 c.c. K,0.. 

Acid 

Neutral 

Alkaline 


.V/2 JfnOll 

„ + 10 c.c. N 2 NmN() 3 . . 

+ 5 c.c*. HA + 10 c.c. 
N 2 NnOH. 

5 e,e. 

N/2'i 101 


C.c. Acidity 



3*1 3*1 

in o*i 

0*0 0*0 

«•» »*! 


1 Acidity 
i in ti rail is 
! of S( > :i per 
[Cubic Foot 


O'1*5 
0’0,'t 

o*n:» 


Total 

Total Acidity 
Acidity in ( in Grains 
c.c. of of 80 s per 
N/2 NaOH.i Cubic 
Foot. 


| 

If 2 ! 1*01 


No acidity was found in No. 3, and yet there was an 
increase in acidity in No. 4. Evidently increase was not 
due to S0 2 ; it must then be due to nitrogen compounds 
or—as Carpenter and Linder have shown to be present in 
chamber escape gases—some snlphazotised bodies. It was 
thought that some nitre compounds might he escaping 
absorption in Gay-Lussac tower, and possibly would 
account for this increase in acidity in flask containing 
alkaline peroxide ; therefore, before entering No. 1 flask, 
the gases were caused to pass through three Drechsel’s 
bottles, tall form, each containing 200 c.c. of ILSO,, 


sp. gr. 1*8-4; any gases escaping absorption in tower would 
then be trapped before entering first flask. Six experiments 
were performed in this way on different days, the contents 
of the DrcchseTs bottles being the same for all six 
experiments. In each experiment the first two flasks 
contained 200 c.c. of 1I 2 U + 5 c.c. of H 2 ().;, and the last 
two 2(K) c.c. of ILO + 5 c.c. of II 2 0 2 t- 10 c.c. of N/2 NaOIL 
The results were quite similar to experiments, without 
Drechsel’s bottles, with sulphuric acid. I give the mean of 
the six experiments :— 


*6 

o. 

!l 

O g 

O it) 

o' 3 


..a r 

i A, B 

*2 “ 1 

1 1 : 


2 

: :i 

3g 1 


S L 

i 


Absorbent. 


4 in c.c. 
X 2 NaOH. 


Behaviour 

to 

1 udicator. 


Acid 

Alkaline 


HA 

added 
. before 
Titration. 


Titrated 

with 


C.c. i Acidity 
vc 1,1 V* 

; of , i>i .-w, i i.v. «>• 

: quirnl. N/2 NaOH. Cubic Foot. N/2 NuOI- 


Acidity 1 Total 
in Grains I Acidity in 
of SO., jx*r I c.c. of 


of H-jSO.,, sp. jir. 1*84. 

N/2 NaOH Cl* 1 Cl* I 0T»N 

0*2 0*2 | «•«*; 

N/2 HC1 st> i r. ( o* ni 

,. „ i**i* 0*4 j o* ia 


Total 
Acidity 
in Grains 
of S< per 
Cubic 
Foot. 


Upon testing some of the acid from each of the Drech- 
■801*8 bottles with wetaphenyfenediaraine, A gave a brown 
to yellow coloration ; H, a very faint coloration; 0, no 
coloration, showing some nitrous acid was escaping tower, 
but was all absorbed in first two Drechsel’s bottles, and 
still there was an increase of acidity in No. 3 flask, 
containing alkaline hydrogen peroxide. A few days 
later the following experiment was performed. The 


aspirated gases were caused to pass through two Drechsel’s 
bottles, each containing 200 c.c. of H 3 S0 4 , sp. gr. 1*84 ; 
two absorbing flasks, each containing 200 c.c. of H 2 0 + 
.» c.c. of IIoOo; an absorbing flask containing 200 c.c. of 
HjO + 1 c.c. of raetaphenylenediamine; and then two 
flasks, each containing 200 c.c. of H 2 0 + 5 c.c. of 
JI a () 2 + 10 c.c. of N/2 NaOH. The following is the 
result:— 


X 

£ 


3| 


O o O *| 
o' S ©.2 



1 ! 

j Behaviour j HA 


1 C.c. 

Acidity Acidity 

Absorbent. 

’ t 1 added 

t0 { before 

Titrated 

with 

i re- 

in c.c. in Grains 

of of SO;, JUT 

N/2 NaOH. Cubic Foot. 


Indicator. jTitration. 

, quired. 


Total 

Total ; Acidity 
Acidity in i in Grains 
c.c. of ;of 8< * : , per 
N/2 NaOH. Cubic 
! Foot. 


r a. 

B. two Drechsd’x bottles, each containing 200 c.c. oflH.SO 

sp. irr. l’Ht. 




1 

200 c.c. H ,0 + 3 c.c. II 2 Oj. 

Acid [ 

N/2 NaOII 

3*7 

3*7 

ru 

9 

Neutral 5 c.c. 

i , 

0*2 

O'2 

o-oo 

» 

„ +1 c.c. nutaphonyl- 

enodiiunine. 

| 

N/2 H01 

0*0 

0*0 

•• 

4 

,. + fl c.c. H,Oj + 10 c.c. 

N/2 NaOH. 

Alkaline 

0*0 

ro 

o-3o 

l 5 

J 

” 

I 

!*"4 

0*0 

0*18 


There was a fairly deep brown coloration in No. 3 flask, 
containing metaphenylenediamine, showing presence of 
nitrous acid. I found it quite possible, in presence of 
this coloration, to titrate with sodium hydrate; and, using 
phenolphthalein as indicator, as soon as excess of alkali 
appeared the colour was darker. The result of this 


experiment appears to be very curious. We have two 
Drechsel’s bottles containing strong sulphuric, to absorb 
any nitrous acid which may be escaping absorption in Gay- 
Lussac tower; then two flasks containing hydrogen per¬ 
oxide, which Carpenter and Linder have shown in their 
paper to oxidise nitrous acid to nitric, and yet its presence 
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is shown inJ'No 3 flask ; also an increase of acidity in 1 
Nos. 4 and 5, containing alkaline peroxide. In order to 
see if any nitrous acid was present upon leaving Drechsel’s 
bottles, I performed the following experiment. The 
escape gases were caused to pass through two Drechscl’s 
bottles, each containing 200 c.c. of H 2 S0 4 , sp. gr. 1 "84 ; j 
then through an absorbing flask containing 200 c.c. of 


HjO + 1 c.c. of metaphenylenediaminc; then two flasks, 
each containing 200 c.c. of H 2 0 + 5 c.c. of H 2 0 2 ; then 
an absorbing flask containing 200 c.c. of H s 0 + 1 c.c. of 
metaphenylencdiamine; then a Drechsel bottle containing 
200 c.c. of HjS 0 4 , sp. gr. 1 • 84 ; and finally through two 
absorbing flasks, each containing 200 c.c. of H a O + 5 c.c. of 
H s 0 2 + 10 c.c. of N/2 NaOH. The following is the result:— 



y< 


Absorbent. 


Behaviour 

HaO* 


add o<l 

to 

beforo 

Indicator. 

Titration. 


Titrated 

with 


C.c. 

re¬ 

quired. 


Acidity Acidity | Total 
in c.c. in Grains ' Acidity in 
of , ol SOj per I c.c. of 
N/2 NaOH. Cubic Foot. N/2 NaOH 


Total 
Acidity 
in Grains 
iof SOaPer 
Cubic 
foot. 


( A, 

1 

B, two Drechsel’s bottles each containing 200 e.e. of H 3 S0 4 , sp. jrr. l‘8t 
i 200 c.c. 11 2 0 + 1 c.c. metaphenyl- Acid | 5c.e. N /2 NaOH 

:i*8 : 

8*8 

117 

2 

enediamine. 

1 „ + 5 c.c. H 2 O a . .» 


i 

0*9 1 

0*0 

0*27 

8 

1 „ „ . 

DrechsePs bottle containing 200 e.e. of H 2 S0 4 , ap. g 
' 200 c.c. Il 2 0 + 1 e.c. metaphenyl- Neutral 

1 

0*2 i 

0*2 

0*0(5 

C, 

4 

\ 1*84. 

5 c.c. N/2 NaOH 

o*o : 

0*0 


5 

enediamine. 

„ f 5 e.e. HjOjj + 10 e.c. Alkaline 

j N/2 IICl 

.. j 

8*4 | 

1*0 

0*49 

. c, 

N/2 NaOH. 

0*7 j 

0*3 

0*09 


In No. 1 flask there was only a very faint coloration. 
Drechsel’s bottle C, following H.O, flasks, was tested, 1 c.c. 
giving a fairly dee]) brown with metaphenylencdiamine. In 
No. 1 flask there was a brown inclined to yellow coloration. 
I think that the result of this experiment clearly shows that 
no tiitrouR acid was present in No. 1, and that the nitrous 
acid shown to be present is liberated or formed between 
Drechsel’s bottles B and C. It will be noticed that there is 
the usuul increase in acidity in flasks containing alkaline 
peroxide. I am of opinion that the nitrous acid shown to 
be present is due to decomposition, by water, of some sulph- 
azotised body, which compound, passing through sulphuric 
acid undeeomposed, is decomposed by the water in first 
flask; it is not necessary for IIX< 2 to be present, as will be 
shown in next experiment, the sulphur part of the com¬ 
pound being absorbed in first and second flasks, while the 
nitrous is oxidised and absorbed simultaneously by the 
alkaline peroxide in the flasks which follow, causing the 
increase of acidity in the vessels containing these reagents. 
Some further experiments appear to confirm this opinion. 


It was the nitrous smell of the gases discharged from the 
bellows aspirator that led the inspector to make experiments 
with alkaline peroxide. Carpenter and Linder account for 
the nitrous smell by the following reaction: H 2 O s + 
iHNOj =» 2llNO ;t + 2NO + 2H s O, a reducing reaction 
occurring concurrently with the oxidation of nitrons acid 
to nitric. My opinion is that it is duo to the decomposition 
of some sulphazotised body. The following experiments 
were performed on the same day :— 

Experiment Ao. 18.—Two Drechsul’s bottles, each con¬ 
taining 200 c.c. of 11 2 S,9 4 , sp. gr. 1 • 84; two absorbing 
flasks, eaeii containing 200 c.c. of II 2 0 alone ; then two 
absorbing flasks, each containing 20J c.c. of H a O + 5 c.e. 
of I1„0 2 + 10 c.c. of N/2 NaOII. 

Experiment No. 19.—Two Drechsel’s bottles, each con¬ 
taining 200 e.c. of IJ 2 S0 4 , sp. gr. 1 • 84 1 two absorbing flasks, 
each containing 200 c.c. of 11 2 0 + 3 c.c. ofIL0 2 ; then two 
absorbing flasks, each containing 200 c.e. of H a O + 5 c.c. of 
11,0, + 10 c.e. of N/2 NaOH. The following are the 
results : — 
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oE;o.5 
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Absorbent, 
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About three hours elapsed between the performance of 
these experiments, and may to some extent account for the 
acidity with H,O s being less than with water alone, but I 
might here say that in some further experiments I found 
water alone to be very little inferior as an absorbent to 
water with HA), present. The latter is slightly more active 
in decomposing and oxidisiug the compound present, which 
appears to break up in leading flasks. It will be observed 
that the No. 3 following H 2 CMn experiment 19 is higher 
than No. 8 following water experiment 18, and that No. 4 
in experiment 19 is lower than No. 4 in experiment 18, 
possibly due to the partial oxidation in No. 2 of experi¬ 
ment 19, and therefore more ready absorption in No. 3, 


leaving less for No. 4. The next experiment was performed 
with a special view to testing the comparative value of the 
absorbents nsed. The escape gases were caused to pass 
through the following:—Two Drechsel’s bottles, each con¬ 
taining 2no c.e. of H 2 S0 4 , sp. gr. 1 • 84 ; two absorbing flasks, 
each containing 200 c.c. of I1 2 0 alone; two absorbing flasks, 
each containing 200 e.c. of 1I 2 0 + & c.c. of H s O s j two 
absorbing flasks, each containing 200 c.c. of H s O + 10 e.e. 
of N/2 NaOH j two absorbing flasks, each containing 
200 c.c. of H,0 + 5 c.e. of H a O a + 10 c.c. of N/2 NaOH t 
a Dreuhsel’s bottle containing 200 e.e. of H 2 0 + 1 c.c. of 
metaphenylencdiamine. The following is the result. 
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There was a very faint coloration indeed in DreehelV 
bottle C. This experiment gives the absorbents in the 
order of their relative merits, commencing with the poorest. 
Water alone is very little inferior to water containing 
H 2 0 3 , alkali and alkaline peroxide both being superior to 
hydrogen peroxide alone. Alkaline peroxide is the best, 
only a very small quantity of nitrous acid escaping 
absorption. 


In my next experiment I aspirated 7 cb. ft. of escape 
gases through four absorbing vessels, each containing the 
following reagents: —Two containing 200 c.c. of H a O + 5 c.e. 
of ll a 0 2 , and two containing 200 c.c. of ll 2 0 + 5 c.c. of 
H 3 O s + 10 c.c. of N/2 NaOH. Jtafore entering absorbing 
vessels the gases passed through two DrechseFs bottles, 
each containing 200 c.c. of ]I a St),. The following is the 
result:— 
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The contents of Nos. 1 mid 2 were mixed together, and 
the sulphuric acid estimated gravimetrieally after precipi¬ 
tating with barium chloride. It was found to he equal to 
0*884 grain SO, per cubic foot s the acidity of Nos. 1 and 2 by 
titration is equal to 0*954 grain of SO, per cubic foot. The 
small increase of acidity in titration test over gravimetric 
is probably due to oxidation of some nitrous to nitric aeid. 

The contents of Nos. 3 and 4 were also mixed together, 
after acidifying with HC1 raised to boiling point, and a 
boiling solution of barium chloride added ; only a slight 
cloudiness was formed, the small quantity of barium 
sulphate not being estimateable. 

The result of this experiment leaves no doubt as to the 
absence of SO, in third and fourth flasks, and 1 think also 
proves that the acidity registered in these flasks must he 
due to oxidation, by alkaline peroxide, of some nitrous 
compound set free in the leading flasks, hut not capable 
of being absorbed by water or neutral hydrogen peroxide. 

1 am extremely sorry that I have not been able to go 
into these experiments more thoroughly, especially regard¬ 
ing the compound which appears to be decomposed in 
leading flasks, containing water alone or with hydrogen 
peroxide present; hut the results 1 have obtained are 
interesting, and as I have no opportunity at present to 
follow them up, I thought it better to place them before the 
.Society, for the benefit of those who are particularly con¬ 
cerned in sulphuric acid making. I think it is proved 
without doubt that hydrogen peroxide alone as an absothent 
for estimating the total acidity of chamber escape gases is 
very inferior to alkali or alkaline peroxide, the latter reagent 
being the best. When making a bellows test to obtain the 
highest results, alkaline peroxide ought to be used. In 
aspirating the gases through a train of absorbing vessels 
with a water-aspirator, I would suggest that five vessels 
be used; in the first two to have hydrogen peroxide, and in 
the last three alkaline peroxide, as giving a maximum test, 
and also as a method for the estimation of the mtre lost, 


through the compound which appears to exist in chamber 
escape gases, and which has not before been taken into 
| account. Take experiment 21 as example. The acidity 
of Nos. 1 and 2 by titration is equal to (1*254 grain of SO, 
j per cubic foot. Now, if we take Nos. 3 and 4 together, and 
calculate the acidity in them to nitric acid, we get 0*808 
grain of UNO, per cubic foot. Therefore, the result of un 
escape by this method would he stated thus: 0*954 grain 

I of SO, and 0*805 grain of 1IN0 3 per cubic foot. This is 
■ rather a high nitric acid escape, and possibly a larger 
amount of the sulphnxofised body was present in the escape 
! experimented with than is present in some other processes, 
but I think that the results of the alkali works inspector 
point to the presence of the same compound in other 
chamber escapes. 

Before concluding, I would like to give the results of 
some experiments made with dilute solutions of sodium 
nitrite, sulphuric acid, and hydrogen peroxide mixed. Two 
1 solutions were made upas follows:— (1) 150 c.c. of 11,0, 
2 c.c. of N/2 NaNO.„ 2 c.c. of N/2 II,SO,, 2*5 c.c. of H,0, j 
(2) 150 c.c. of HjO, 2 c.c. of N/2 NaNO* acid omitted, 
2*5 c.c. of 11,0,. Immediately ou mixing, 20 c.c. of each 
solution was taken and tested with metapheuylenedmmine: 

(1) Brown coloration ; ( 2) No coloration. 20 c.c. of each, 
tested one hour after mixing : (1) Light yellow coloration j 

: (2) No coloration. The result of No. 1 confirms Carpenter 
and Linder, but No. 2 does not (see this Journal, 1902, 
1492). Two solutions were made up as follows :—(1) 
j 150 c.c. 11,0, 2 c.c. N/2 NaNO„ no acid, 1 *0 c.c. 11,0 ,i 

(2) 150 c.c. H,O t 2 c.c. N/2 NaNO„ no acid, 1 *5 c.c. H,0,. 

Immediately on mixing, 20 c.c. of each solution were tested 
with metaphenylenediamine : (1) No coloration j (2) No 

coloration. 17 hours after mixing 20 c.e. of each were 
tested : (l) No coloration ; (2) No coloration. Added to 
each of the solutions remaining, I * 5 c.c. of N/2 HjSO,, 20/c.c. 

j of each taken out and tested : (1) Deep brown coloration ; 
i (2) Deep brown coloration. Two hours after adding acid. 
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20 c.c. of each was tested: (1) Brown inclined to yellow 
coloration; (2) Light yellow coloration. Two solutions 
were made up as follows:—(1) 150 c.c. H.O, 2 c.c. 

N/2NaNO ; , 2 c.c. N/2 H..SO,, 2 5 c.c. 11,0,; (2) 150 c.c. 
H s O, 2 c.c. N/2 Nil NO., acid omitted. 2*5 c.c. H 2 t) 2 After 
mixing they were allowed to stand one hour, anti then 
titrated with N/2 NaOH, using phenolphthalein as indicator: 
(1) Required 2'2 c.c. N/2 NaOH before showing alkaline 
reaction; (2) Showed alkaline with one drop of N/2 NaOH. 
A solution was then made upas follows:—150 c.c. HjO, 
2 c.c. N/2 NaN0 2 , 2 c.c. N/2 H 2 S0 4 . After standing one 
hour, was titrated with N/2 NaOH; required 2 c.c. to 
neutralise. 1 have not been able to account for No. 1 in 
last experiment requiring O'2 c.e. more alkali than ought to 
have been required, but I think the results clearly indicate 
that there is no nitrous acid present when sodium nitrile 
and hydrogeu peroxide are mixed in solution, as Carpenter 
and Linder show as a result of their experiments. 


f>oifc3lnre £>rrtton. 


Meeting held on Monday, November '1ml, 1903. 


MU. JAMBS lU'.DlOKO IN Tint CHAIIt. 


Mr. If. Branson showed apparatus and experiments 
illustrating some properties of radium salts. The spin¬ 
thariscope of Sir William Crookes shows the brilliant 
luminous effects produced by the o-rays given out by- 
radium wbeu a screen of Sidot’s zinc blende is placed near 
a minute portion of any radium salt. A screen coated 
with barium platinoeyanide brought near a radium salt, 
with certain substances intervening to stop the a-rays, 
shows the /3-rays. The action of rays from radium in 
discharging a charged electroscope was also shown, as well 
as the apparatus by which the beat continually given out 
by radium compounds may be determined. The spectrum 
of helium and that of argon were shown through a series of 
spectroscopes. There were also shown some of the effects 
produced by ultra-violet and by Uiintgen rays, which are 
similar to those produced by the rays from radium. 

Mr. Wit.i.iam Ackroyd, of Halifax, spoke of the colour 
changes effected by radium rays. He showed the colour 
changes produced in haloid salts, such as common salt, 
when left in contact with sealed glass tubes containing 
radium bromide. 

Mr. Fairley showed that the radium rays resemble the 
Rontaen rays, and also a charged electrified body, in their 
action on invisible vapours near their condensing point, in 
causing the immediate condensation into mist or droplets 
of the previously invisible vapour. He also described the 
process used by Mdme. Curie, and others, for the 
extraction and purification of radium from the uranium 
ore. 

The thanks of the Section were given to the authors for 
their interesting exhibits ; and a discussion followed, in 
which Messrs. Cobh, Littlevood, I’oeklington, Richardson, 
Rawsou, Wallace, Ward, tied the authors took part. 


©bituarp. 


SIR FREDERICK KRAMWELL, Bart., 
F.R.S., Ac. 

Frederick Joseph Bramwell was born in 1818, and 
was the third son of Mr. George Bramwell, partner in 
the firm of Dorrien and Co., bankers, of Finch Lane, 
and was thus the younger brother of Lord Bramwell, 
the judge, who died in 1892. In Frederick Bramwell 
the love for things mechanical was inborn. At the age 
of nine he was taken to St. Katharine’s Docks, and, 
fascinated by the winding machinery there, ho endea¬ 
voured to make a model of what he had seeu. In 1834, 
he was apprenticed to one John Hague, an engineer of 
the old school, and remained with him as chief draughts¬ 
man for some years after his apprenticeship had expired. 
His extensive and varied information was the outcome 
of personal observation and experience. Close study 
was uncongenial to him, but bis retentive memory 
rarely lost its hold of any detail whioh be had seen or 
had described to him. After some years’ experience 
with various employers, he commenced practice on his 
own account as a civil engineer, and the following year 
became a member of the recently-established Institution 
of Mechanical Engineers. Bramwell was elected an 
Associate of the Institution of Civil Engineers in the 
year 1856. He rapidly made his mark, and, in 1862, 
attained full membership. Besides being possessed of 
much natural humour, he was also gifted in legal 
matters. As an arbitrator his judgments were clear, 
judicial, and marked by rare legal acumen. In 1874 
lie was chosen President of the Institution of Mechanical 
Engineers, and in his address he discussed the question 
of the exhaustion of our coal supplies. Eleven years 
later, as President of the Institution of Civil Engineers, 
he delivered an able address. He had just been appointed 
by the King, then Prince of Wales, Chairman of the 
Executive Council of the Inventions Exhibition. Choosing 
as his subject the scope of that exhibition, he confined 
himself to an enumeration of the chief factors in past 
progress. It is interesting for the strong advocacy 
which it contained of the treatment of large steel forgingB 
by hydraulic pressure in place of steam hammers. This 
method now for heavy forgings, almost entirely prevails. 
After acting as president of “ G,” the Mechanical 
Science Section, in 1872, of the British Association, 
and again at Montreal in 1884, he was appointed 
President of the Association for the Bath meeting in 
1888. In 1873 Sir Frederick Bramwell was elected a 
Fellow of the Royal Society. In 1881 he was appointed 
one of the two lay members of the Ordnance Committee, 
and in that capacity assisted in the framing of the rules 
under whioh iron and steel for the construction of large 
ordnance are tested before acceptance. As early as the 
year 1883 he joined the Society of Chemical Industry 
in membership. 

Always cordially lamenting the lack of facilities for 
technical education in his youth, he was a warm supporter 
of the movement for its advancement in this country. 
On the foundation of the City and Guilds of London 
Institute, he was appointed by the Goldsmiths’ Company 
one of its representatives on the governing body. A 
knighthood was conferred upon him in 1881 for his 
services in this direction. He received the honorary 
degree of D.C.L. from the Universities of Oxford and 
Durham, and that of LL.D. from Cambridge and McGill. 
In 1889 Queen Victoria bestowed a baronetcy upon him. 
Sir Frederick Bramwell’s death occurred on December 1st, 
after a lew days’ illness, from cerebral haemorrhage. 




Dec. is,isos.] YORKSHIRE SECTION; OBITUARY. 1386 

Journal anb patent literature. 


Close. Haf?e- 

I.—General Plant, Apparatus, and Machinery 1285 

II.—Fuel, Gas, and Light. 1285 

III. —Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes . 1287 

IV. —Colouring Matters aud Dyestuffs. 1289 


V. —Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles, Yams, and Fibres 1290 

VI.—Colouring Wood, Paper, Leather, Ac. 

VII. —Acids. Alkalis, and Salts, aud Non- 


Metallic Elements . 1291 

VIII.—Glass, Pottery, aud Enamels. 1298 

IX.—Building Materials, Clays, Mortars, and 

Cements. 129.1 


Class. Page. 

XIII. —Pigments and Paints; Resins, Varnishes, 

Ao. j India-Rubber, Ac.. 1300 

XIV. —Tanning; Leather; Glue, Size, Bone, and 

Horn; Ivory and Substitutes . 1300 

XV. —Manures, Ac. 1300 

XVI.—Sugar, Starch, Gum, &o. 1301 

XVII.—Brewing, Wines, Spirits, Ac. 1302 

XVIII.—Foods; Sanitation; Water Purification ; 

and Disinfectants . 1303 

XIX.—Paper, Pasteboard, Cellulose, Celluloid, Ac. 1304 

XX.—Fine Chemicals, Alkaloids, Essences, and 

Extracts . 1304 

XXI.—Photographic Materials and Processes. 1307 


X Metallurgy . 1294 XXII. —Explosives, Matches, Ac. 1308 

XI.— Electro-Chemistry or.d Electro-Metallurgy 1297 XXIIL—Analytical Chemistry. 1308 

XIL— Fatty Oils, Fats, Waxes, and Soap. 1299 XXIV.—Scientific and Technical Notes. 1310 

Patbwt Specifications may be obtained by post by remitting as follows 

English. —8d. each, to theComptroller or the Patent Office, C. N. Dalton, Esq., Southampton Buildings. Chancery Lane, I»ndon. W .C. 
United States—Is. each, to the Secretary of the Society. 

Preach.— 1 fr. 25 c.cacll, to Delhi et Oie.. 5(1, Run (l«i Pi anos-Bon rgeois. Pans (3"). 


I.—PLANT, APPARATUS AND MACHINERY. 1 

English Patent. 

Separators ; Centrifugal - [Sewage, Brewers * Mash, 

$v\]. M. Giittner, Uhemnitz, and It. ]larger, Khreuberg, ; 
Germany. Eng. Pat. 75, Jan. 1, 1903. 

The separating apparatus comprises a series of centrifugal 
baskets having a planetary motion, radially arranged sieve- 
plates being provided on the inner circumference ot the 
baskets, so that a number of chambers are formed, which 
are in communication below with the supply-conduits for 
the material to be treated, and above, with a collecting 
chamber. A filter-cloth may be employed,the rotary speed . 
of which about the main shaft may be equal to or different 
from the speed of the shaft., so that the material, on leaving 
the baskets, is subjected to a centrifugal filtering action, j 
To facilitate the filtering action, a siphon arrangement is j 
employed to produce a difference of pressure between the j 
spaces outside and inside the filter-cloth. Stirring and | 
washing arrangements are also provided. (See also Eng. 
Pat. 693 of 1903, aud Er. Pat. 327,786 ; this Journal, 1903, j 
485 and 942.)-It. A. 

United States Patents. 

Vacuum-Pun. E. N. Trump, Syracuse, X.Y. U.S. Pat. 
743,351, Nov. 3, 1903. 

The pan is connected near the bottom with a circulating 
system, through which a portion of the richer liquor is 
withdrawn by suitable mechanical means, anti returned 
again to the pan. Means are provided for withdrawing 
a portion of the liquor from the circulating system, which 
has also a connection with the vacuous space of the pan. 
On the intake side of the puinp, a mill is provided to 
regulate the size of the solid bodies (crystals) carried by 
the liquor through the pump.—R. A. 

Evaporating Liquor; Process of -. B. N. Trump, 

Syracuse, N.Y. U.S. Pat. 743,352, Nov. 3, 1903. 

The claims are mainly for the process carried on by the 
apparatus claimed in the preceding patent.—It. A. 


II.—FUEL, GAS, AND LIGHT 

Water-Gas Process of Kramers and A arts. A. Steger. 

J. f. Gasbeleuchtung, 1903, 46, [45], 921—927. 
Aptkii discussing the reasons which render the continuous 
process of water-gas production impracticable, the author 
points out that in the discontinuous method the highest 
efficiency is attained if, during the blast period, carbon 
dioxide and not carbon monoxide is the product, since the 
combustion of carbon to the dioxide yields 97,600 cal., as 
against 29,400 cal. by combustion to the monoxide. In the 
Kramers and Yarts process, in which this principle iR 
applied, two generators aud two regenerators are provided, 
side by aide, the regenerators opening into a common 
recuperator, and being in continuous connection with each 
other (see figure, which shows a plan view of the apparatus) 


i 
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During the blast period, air from the air-supply pipe 1 j enters 
the recuperator, where it is heated by the outflowing waste 
gases, and then passes into the generators, a primary air 
supply entering at the bottom of each, and a secondary 
supply being admitted above the bed of fuel. The fuel in 
the generators is of little depth, say 700 mm., and the blast 
pressure is such as to lead to the production of carbon 
dioxide mainly. A small proportion of carbon monoxide, 
however, is always formed, and the combustion of this to 
the dioxide is effected by the secondary air-supply. The 
hot gases from each generator flow into lits corresponding 
regenerator, and thence out through the recuperator; 
during the blast period, therefore, the two generators are 
worked in parallel. During the “ make ” period, tbe plant 
is worked iu series. Steam is supplied beneath the incan¬ 
descent fuel in one of the generators ; the gas produced, 
containing some unducotnposed steuin and some carbon 
dioxide, flows in succession through the two hot regene¬ 
rators, wherein it mingles with further steam supplies, and 
by the reaction of the steam on part of the carbon monoxide 
present, hydrogen and a further proportion of carbon 
dioxide are produced. Finally, the gas is led down through 
the fuel in the second generator, wherein all the carbon 
dioxide is reduced to monoxide, and the gas flows into the 
main. After an intervening blast period, the plaut is again 
connected in series for the production of water-gas, hut 
this time the gases flow in the reverse direction, the pro¬ 
ducing generator of the former period now becoming the 
reducing generator. By this arrangement carbon dioxide 
and steam are eliminated almost entirely from the gas, the 
heat stored up in the regenerators is very fully utilised, and 
the speed of the steam apply becomes largely oplional. 
The alternate upward and downward flow of the gases 
through the fuol has a beneficial action in the prevention 
of clinker; and bituminous fuels may he used, as the 
volatile products are decomposed by the steam in the 
regenerators, and the oxidation products are reduced in 
the final generator. A fortnight’s test of the process, with 
a production of 146 cb. m, of gas per hour, gave a yield of 
2*74 cb. m. of gas, of 2,626—2,871 cal. heating value, per 
kilo, of coal used, the steam consumption being 60 kilos, 
per 100 eb. in. The coal used contained 8:4 ■ 5 per cent, of 
carbon, and 4-5 per cent, ot hydrogen, whence the heating 
value of the gas produced is calculated to be 85 ■ 5 per cent, 
of the beat consumed in its manufacture.—11. B. 

Incandescent Mantles and Burners; Tests of -. 

E. Sainte-ClaireDeville. .1. de 1’Eclair au Gas; through 

J. Gas Lighting, 1903, 84, 424. 

The author made comparative tests with an Auer, a thorite, 
and a cerite mantle. Xu each case the supply of air was 
so regulated that the maximum illuminatiug power com¬ 
patible with the amount of gas burnt, was obtained. The 
coal-gas used, was of rather poor quality (4,830 calories). 
The results shown in the following table are those obtained 
under such conditions that the maximum useful effect was 
attained with each mantle :— 

_ Auer i Thorite Cerite 

Mantle. Mantle. Mantle. 

Consumption of gas, litres. 21ti*00 : 232*1)0 208* 00 

„ „ heat, calories. 1043*00 j 1120*00 1004* oo 

Absolute intensity, carcels. 18*75 [ 0*77 1*07 

Density per 10O litres or gas, carcels s*67 2*92 0*51 

„ „ 1,000 calories, carcels.. 17*05 i 0*04 1*07 

Proportion of air at the base of the 
Bunsen burner. 4*70 , 4*66 5*23 


With the Auer and thorite mantles the light was white, 
whilst with the cerite mantle a very feeble red light was 
produced. In the case of the thorite mantle, however, the 
light was bluish-green with an insufficient quantity of air, 
and red with an excess of air. The results of the tests lead 
the author to adopt Fury’s theory of incandescence (this 
Journal, 1908, 145). The author also found that the 
mixture of gas and air formed nqjprally iu a Bunsen burner, 
is sufficiently homogeneous to give the maximum illumi¬ 
nating effect. Comparative tests were made with an 
ordinary Bunsen burner, and a burner in which the straight 


Bunsen tube was replaced by one of similar length and 
diameter, at the base of which was a mixing chumber 
consisting of a cylindrico conical cavity with four wire gauze 
dinphragms, with a very small space between them. The 
averages of the results obtained in both eases for the 
maximum luminous intensity por 1,000 calories, were 18*37 
carcels with the mixing chamber, and 18*57 carcels with 
the Bunsen tube—A. S. 

Coal and Coke; Determination of Sulphur in _. 

Xi. Nowicki. XXIII., page 1309. 

English Patents. 

Fuel; Artificial -. C. Lefisvre, Paris, and G. Blum, 

Mannheim. Eng. Pat. 28,407, Oct. 27, 1902. Under 
Internat. Conv., March 12, 1902. 

See Fr. Pat. 319,523 of 1902 ; this Journal, 1902, 1525, 

—T. F. B. 

Regenerating or Heat-recovering Apparatus for Gas- 
Producers and other Furnaces. A. Wilson, Doxey, 
Stafford. Eng. Pat. 28,998, Nov. 3, 1902. 

The hot gases escaping from the gas-producer or furnace 
are passed through a chamber, iu which stacks or sets of 
pipes are located so as to he heated externally by the 
gases. An intermediate chamber containing water is 
arranged between and connected to the stacks of pipes, 
so that air, forced by a blower or the like through one 
stack, becomes heated therein, and is then delivered iu a 
heated condition into the intermediate chamber. From 
the water in this chamber, the heated air generates 
steam, and, becoming mixed therewith, the mixture 
passes into the next stack, where its temperature is 
further raised, while the escaping gases which heat that 
stack are correspondingly cooled, in a modification, the 
intermediate chamber is dispensed with, water being caused 
to pass through some of the tubes, and air through the 
remainder. In this ease a steam drum is arranged above 
and connected to the water-heating and steam-generatinv 
tubes.—R. A. 

Gas Retorts; Inclined -. II. Stiles, Rochdale. 

Eng. Pat. 25,747, Nov. 22, 1902. 

A recess, formed in the mouthpiece end of the retort, 
receives removable firebrick slabs or tiles on which the 
coal-stopper rests, so as to avoid the continual wearing away 
of the lower part of the mouthpiece_T. F B. 

Sulphocganid.es [ Thincganates] ; Manufacture of _. 

J. Tchcrniac. Eng. Pat. 24,767, Nov. 11,1902. VII., 
page 1292. 

Tar from Illuminating Gas; Apparatus for Extracting 

-E. 1). Holmes, Huddersfield. Eng. Pat. 20 677 

Sept. 25, 1903. 

A modification of Eng. Pat. 25,493 of 1901 (this Journal, 
1903, 18), in which the counterbalanced drums there 
referred to, are provided with relief valves normally kept 
closed by springs or weights, which, however, open when 
the drums descend too far.—F. II. L. 

Electrodes for Arc Lamps; Process for Manufacturing 

-. K. Hopfelt, Berlin. Eng. Fat. 7831, April'4,1908.' 

See Fr. Fat. 322,371 of 1902; this Journal, 1903, 358. 

— T. F. B. 

Mantles and the lihe for Incandescent Gas Lighting; 

Manufacture of -. J. A. E. II. Boullier, Paris. 

Eng. Pat. 18,166, Aug. 22, 1903. Under Internat. Conv., 
Aug. 23, 1902. 

See Fr. Pat. 323,959 of 1902; this Journal, 1903, 487. 

—T. F. B. 

Photometers ; Impts. in -. E. A.Carolan. From the 

General Electric Co. Eng. Pat. 26,035, Nov. 26, 1902. 
XXIII,, page 1808. 

Photometrical Apparatus [Flicker Photometer ]. J. F. 
Simmance and J. Abady. Eng. Pat. 4693, Feb. 28, 
1903. XXIII., page 1308. 
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United States Patents. 

Gas; Apparatus for Manufacturing -. A. M. Gow. 

Assignor to G. YVestinghouse, Pittsburg, Pa., U.S.A. 
U.S. Put. 742,411, Get. 27, 1903. 

TniS apparatus consists of two producers, the tops of which 
are connected with the top of a stove or heat-conserving 
apparatus. The bottoms of the producers are connected, 
with suitable valves and checker chambers, with a steam 
boiler. Means are provided for blowing air into one 
producer, to form generator gas, and for injeotiug steam 
into either checker chamber for the production of water gas 
in the producer to which it is connected, and for causing 
a current of gas already made to travel from the stove to 
either producer to carry heat to it, to distil off the volatile 
portions of a fresh charge of fuel.—W. 0. II. 

Gas; Method of Manufacturing - A. M. Gow, 

Assignor to G. YVestinghouse, Pittsburg, Pa., U.S.A. 
U.S. Pat. 742,412, Oct. 27, 1903. 

Tnn body of fuel in one gas producer is blowu to incan¬ 
descence, and the heat of the gas thus produced, stored in 
a stove, and steam is then injected into the producer to 
form water-gas; this gas is mixed with water-gas and 
other gas previously made, and the mixture is made to 
distil off the volatile portions from fuel in a second pro¬ 
ducer. The direction of How is afterwards reversed, 
producing water-gas in tin* second, and distilling off 
volatile constituents from the first bed of fuel.—YV. 0. 11. 

Gits; Process of Manufacturing -. R. Dempster, 

Marietta, Ohio. U.S. Pat. 743,498, Nov. 10, 1903. 
Gcposino jets of heated air and of previously mingled air 
and oil are forced as spray into a heated retort, and the 
vapours are driven through a mass of finely-divided heating 
material, the heavier impurities separated by this filter 
being oxidised by a portion of the air blown into the retort. 

— K. If. L. 

Gas; Apparatus for Purifying C. I. Tenney, Mason 

Gity, Iowa, Assignor to Practical Gas Construction Co., 
North Chicago. U.S. Pat. 743,591, Nov. 10, 1903. 

An inverted bell is placed inside an open tank. Gas is led 
into the inner vessel, and is forced to travel a circuitous 
route through the presence of a “ downwardly-depending 
interrupted diaphragm.” A layer of charcoal or similar 
filtering material is also put into the apparatus.—I*'. 11. I,. 

Electrode, for Arc Lamps, II. Bremer, Noheim. U.S. Pat. 
743,230, Nov. 3, 1903. 

See Eng. Pat. 21,037 of 1899; this Journal, 1900. 130. 

-’I'. P. B. 

French Patents. 

Briquettes from Sawdust or other Waste Cellulose. 

P. A. Dumesny. Fr. Pat. 332,793, June 5, 1903. 

00 parts of coal-tar are mixed with 3 ■ 5 parts of caustic 
6oda dissolved iu 15 parts of water, and 21'5 parts of 
melted colophony added to the mixture; 25 parts of glue 
dissolved in 250 parts of water are then added, and finally 
a solution containing 35 parts of quicklime iu 550 parts of 
water. The resulting solution is then mixed with 1,250 
parts of wood-waste, and tile mass pressed into briquette* 
and dried.—L. F. G. 

Briquettes without Benin ; Manufacture of -. F. Hague. 

Fr. Pat. 332,945, June 10, 1903. 

Coals rich in distillation products, are mixed with non- 
caking material, such as anthracite, deini-aiithracite, nr 
eoko; or these latter are mixed with a binding material, such 
as bitumen, asphalt, petroleum, or naphtha residues, and the 
mixture is dried in moulds at a temperature of 300° C. for 
eight hours. —L. F. G. 

Coke; Process for Increasing the Cohesion and Density 
of ——, particularly of Metallurgical Coke. P\ Bague. 
Fr. Pat. 332,946, June 10, 1903. 

Coals which readily eake are mixed with some form of 
carbon which does not cake, such as demi-anthracite, 
anthracite, coke dust, &c. To make coke for metallurgical 


purposes, calcareous stones or a flux is admixed, the 
admixed material preventing Assuring and disintegration 
of the coke. Conversely, to non-caking materials, such 
as anthracite, demi-anthracite, coke dust, No., a binding 
material, such as bitumen, asphalt, naphtha residues, &e., is 
added before coking.—L. F. G. 

Briquettes [Coal] ; Manufacture of -J. Eoewenthal 

and B. Lippert. Fr. Pat. 332.909, June 11, 1903. 

Skk Eng. Pat. 23.503 of 1902; lliis Journal, 1903, 138. 

- T. F. U. 

Gas and Air under Pressure for Illuminating Purposes ; 

Preparation of Mixtures of -. “ Solas " G. m. b. II. 

Fr. Pat. 333,033, June 13, 1903. 

The gas supplied from a main passes through a pipe 
controlled by n cock to an injector jet, where it draws into 
a prolongation of the pipe a certain proportion of air. The 
mixture sn produced, is drawn along liy a rotatory pump, and 
finally delivered through a lion-return valve into a holder. 
The pump is driven electrically, the leads being attached 
to the holder in such fashion that when the boll rises, the 
current is cut off. The spindle of the motor carries a 
centrifugal governor, which is connected with the cock on 
the gas-inlet pipe, so as to choke the latter when necessary. 
In an alternative arrangement, the mixture of gas and air 
passes into a preliminary rising holder, the hell of which 
controls the gas-inlet cock; and from this holder the 
| mixture travels through the pump to the final storage 
j holder, where the electric motor is governed as before. 

I Stress is laid on the fact that the original pressure iu the 
main eflecls the introduction of air into tin 1 gas. 

—F. II. L. 

Ill—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

Petroleum; Uounianian -. L. Edeleanu and I. Tauasescu. 

lYIonit. lot. Petrol. Roumains, 1903, 4, [19], Supplement. 
The authors describe in detail the several oilfields of 
Itoumania, as well as the properties and composition of 
the oil. The colour of crude Roumanian oil ranges between 
olive brown and blackish brown, except that from Predeal, 
which is of a light, reddish tinge, and that of Carapeni- 
Parjol, which is light yellow; all of them exhibit a 
characteristic greenish fluorescence. Some occurrences of 
pale oils have been observed in other places than those 
just mentioned, but the quantities are small, and the de- 
colorisation is attributed to filtration through porous clays, 
j The sp. gr. of the crude oil is somewhat irregular, varying 
not only iu the same oilfield, hut also in the same well. 
Classifying the oils according to density, the first class, 
of sp. gr. 0*770—0*820, is furnished by Campeni-Parjol 
| (0*763), Tetzcani, Cachin, some of the Baicoi wells, and 
Poiamt. The yield is generally small. Gil of the second 
class, sp. gr. 0*830—0*860, is found at Bushtenari, Oam- 
pina, Molontzi, Giodeni, and Colibash, and forms the largest 
proportion of the total output of the country. The third 
and heaviest class of oil, sp. gr. 0*860 and over, is 
found at Sarata-Monteor, Tega, Tsiutea, Lueaceshti-Deal, 
and Gura-Ocniteei, this latter centre furnishing the heaviest 
oil of all (density 0*935). The majority of Roumanian 
crude oils have an agreeable, slightly ethereal odour, except 
a few that smell like garlic, e.g., those of Sarata-Monteor, 
Giodeni, and Apostolache. 

Flashing Point. —The flashing point is generally below 
0° C., owing to the presence of light fractions and gas in 
solution. Iu the case of the denser oils, such as those 
of Ocnitza, Saratn, and Tega, which flash at 20° C. and 
above, the volatile fractions have escaped by prolonged 
exposure to the air. 

Viscosity. —The viscosity of the light crude oils from 
Campeui-Parjol, Tetzcani, and Cachin is from 0*92 to 
1*1, but in the heavier oils from Gura-Oeuitsei and Tega, 
the viscosity is between 2 and 4. The oil from the 
No. 3 well of the former field, which furnishes 13,000 kilos, 
of oil per diem, has the viscosity 6 ; and the No. 12 well 
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furnishes an oil with the highest viscosity known in the 
country, viz., 18'9. The great bulk of the oil, however, | 
ranges in viscosity from 1 ■ 1 to 1 • 6. I 

Boiling Point.— Except in the case of the denser oils, 
the average boiling point of the crude oil is “ between 25 

and 60° C.” , ,, , . 

Distillation Products. —In general the lighter crude oils 
furnish on distillation, 38 to 47 percent, (weight) of fractions 
boiling below 150° C., whilst in the heavier oils the maxi¬ 
mum does not exceed 20 per cent. Though the oils from 
the two chief producing centres, Campina and Bushtenari, 
are of a similar density, they differ considerably in their 
content of light fractions, Hushtenari oil giving 35 per cent, 
of products boiling below 150= C., whereas Campina oil 
yields only 20 per cent, of the same. With regard to 
fractions distilling between 150° and 300° 0 , these are 
generally most abundant in the oils rich in light fractions, 
the crude oil of Oainpcni-l’arjol, letzeani, Cachin, Berea, , 
and part of Baieoi, for example, furnishing 35—50 per j 
cent, of distillate siillicieully light to be classed as lamp oil. 
The medium crude oils give a smaller yield, 30—35 per 
cent.; but whilst this proportion is also maintained in 
the case of the denser crude oils—Tega oil, which is devoid 
of any petroleum spirit, gives as much as 48 per cent.—the 
sp. gr. of the distillate is usually too high for it to be classed 
as lamp oil. On fractionating the distillates at intervals ot 
10° C., the authors found that the greater portion of the 
light spirit from Roumanian oils consists of products 
boiling between 100' 0. and 150 0. Nevertheless in 

Tetzcani, Lucaceshti, Cachin, Colibash, and Poiana oils, the 
fractious distilling up to 80" 0. form 29 per cent, of the 
total quantity of the light products, though from Campion 
and Bushtenari oils they do not exceed 12 per cent. 

Lamp Oils.— In the crude oils with very heavy and 

viscous higher fractions, the limits of boiling point lor the 

lamp-oil fractions are more restricted than in the crude 
oils furnishing specifically lighter and less viscous higher 
fractions. Thus, in the case of the Bushtenari crude, a 
lamp oil of sp. gr. O'805—0-810 and of the regulation 
flashing point is routined to the fractions between 130" and 
260° C whereas the limits for the same product from 
Glodcni oil are 130"—320° C., and consequently a higher 
yield is obtained. The largest percentages (40—CO per 
cent.) of good lamp oil are furnished by the crude oils of 
Campeni-Parjol, Tetzcani, Cachin, Glodcni, and Baieoi; 
but the yield from the largest prodnc.ng centres, Campina 
and Bushtenari, is different, being only 45 per cent, and 
30—35 per cent, respectively; and the heavier crude oils, 
Gura-Ocnitsei, yield only 20 per cent, as a maximum. 
ISotl, colour and smell of Roumanian lamp oils are stated to 
be rood, and the viscosity usually varies between 0 -flK and 
1'08. The portion of the lamp-oil fractious boding above 
270 C., is of low sp. gr., and burns more readily than the 
corresponding constituent of Baku oil. The low density of 
the fractions 270"—320° C. in Campeni-Parjol, Tetzcani, 
Cachin, Glodcni, and some Baieoi oils, renders the lamp-oil 
more like the American product, and causes it to burn 
better than Bnshtenaiii and similar oils. 

Photometric Tests of six hours’ duration, were made in 
Ditmar amt Wild & Wessel lamps, the intensity of the light 
heing measured by the Weber photometer, fitted with a 
Brodhun-Lummel prism, tin Hefuer-Alteneck amyl acetate 
flame heing adopted as the standard. The results showed 
that with the Ditmar lamp (10"' Jupiter burner), the candle- 
power is between 10-5 and 12 Hefner, the best figures being 
furnished by oil from Campeni-Parjol, Cachin, Tetzcani, 
Campina, Baieoi, and Glodcni. The intensity of the light 
varies with the lamp used, being higher with the Ditmar lamp 
than with that of Wild & Wessel (10"' Cosmos burner), and 
depends largely on the suitability of the air supply to the 
kind of oil. The amount of oil consumed is proportional 
to the intensity of light produced, the Ditmar lamp con¬ 
suming 32 grms. per hour, on the average, whilst the Wild 
& Wessel lamp consumes only 28—30 grms. 

Residuum. —The percentage of residuum from Roumanian 
oils varies considerably, the tatpwie limits being 17 per 
cent in the case of Baieoi and Campeni-Parjol oil, and 68 
per cent, in the case of Gura-Oonitsei oil. This residuum 
is now largely used for fuel purposes in Roumama, the oil 


industry itself consuming about 4,000 loads per annum. 
The following results were obtained in tests of culorific 
power, made with the Mahler bomb and Berthelot calori¬ 
meter. Bushtenari residuum, 10,896 cal.; Campina, 

11,070 ; Baieoi, 10,936; Gura-Ocnitsei, 10,793; Solontsi, 
10,850; Lucaoeshti, 10,956 cal. 

Partfjin.— The following percentages of paraffin were 
obtained by distilling the residues, at reduced pressure, 
between 300° and 400° C. :-Campeni-Parjol, 18 per cent. 
Tetcani, 14■ 7 ; Moineshti, 12-4; Campina, 12; Predeal, 
12; Cachin, 10-5; Apostolaehe, 9’2; Solontsi, 7’5; 
Lucaceshti-Denl, 5’9; Baieoi, 5 ; and Bushtenari, 0-3 per 
cent. 

Lubricating Oils. —The experiments conducted with a 
view to ascertaining the oils most suitable for the produc¬ 
tion of lubricating oils, showed that products similar to 
Russian lubricating oils are furnished by those from Tega 
and Gura-Ocnitsei, a good oil being also obtained from 
Tsintea residuum. These results were obtained by dis¬ 
tilling the residuum with superheated steam, concentrating 
the crude distillate by redistillation, and refining the pro¬ 
duct. The nott yield of lubrieatiug oil was 59-5 per cent, 
from Tsintea oil, 64 per cent, from Guru oil, and 70 per 
cent, from Tega oil. The refined product is reddish yellow 
in colour, of sp. gr. (I-931—O'945, and of the following 
viscosity at 20" C. Tega oil, 78; Guru, 84; and Tsintea, 
140, the last high figure being attributable to the presence 
of paraffin, which also raises the solidification point. The 
flashing point ranges between 178° and 182“ C. 

Sulphur Content.— Bushtenari crude oil contains ()■ 18 per 
cent, of sulphur; Campina, 0-13 ; Baieoi, 0-1)9; Solontsi, 
0-17 ; and Lucaceshti oil, 0'28 per cent., the greater part 
of which is left in the residuum on distillation.—C. S. 

Betrotenm from the Bonanza, Cottonwood, and Douglas Oil 

Fields, Wyoming-, Analyses of -. K. K. Slosson. 

Bull. School Mines, Univ. Wyoming. Petroleum Series, 
No. 6, 1903, 25—30. 

Bonanza Oil.— The crude oil is of very low sp. gr. (O'Htj 
—0-850) and flushing point (19 C.), burning continuously 
if heated a few degrees above ordinary temperature. The 
colour is red by transmitted light, with a bright green 
fluorescence. The calorific value is 10,927 calories per 
grru. of oil ; “ 1 lb. of the oil will convert 23 lb. of water 
into steam,” this representing the highest steam-raising 
power of any Wyoming oil; sulphur content, 0-0149 per 
cent. Distillation furnishes about 20 per cent, of a series 
of verv light fractions with little or no coloration, and 
easily refined, nod 6—10 per cent, of a non-asplmlt.ic 
residuum which resembles vaseline in consistency, and 
cannot be distilled without complete decomposition. The 
10 per cent, fractions have the following boiling points, 
sp. grs., and flashing points respectively:—60 —157'C., 
0-762, below 15°C.} 157°—200 ’ C., 0 ■ 792, 18= C.; 200' — 
237 C., 0-822, 38" C. ; 237°—273" 0., O'843, 82° C. ; 273° 
—297“ C., 0-853, 108 0.; 297°—329° 0., 0-867, 121" C.; 
329"—371° C., 0-876, 46° C.; 371°—391° C, 0-861, below 
15° C. ; 391°—400° C., 0 ■ 849, below 15° C. The percentage 
of burning oil is over 40 per cent. When exposed to the 
air, the crude oil loses a considerable proportion of its 
lighter products, the lowest fraction then boiling at 185°— 
200" C. (sp. gr. 0-810, flashing point 40° C-). 

“ Cottonwood" Oil— The crude oil is brownish red with 
a dark green reflection, has the sp. gr. 0-902, and an odour 
of ordinary burning oil. Ot the. 80 per cent, of distillate 
obtainable between 60° and 360° C., about one-half is 
suitable for burning; and the proportion could be increased 
by “ cracking.” 

Douglas Oil is very heavy (sp. gr. 0-9610) and viscous, 
and quickly decomposes iu the course of distillation, 
furnishing mixtures of decomposition products (b. pt. 
170*—350° C.) with a large amount of coke and gas. Its 
chief value is as a source of heavy lubricating oils, prepared 
by the reducing process. A sample freed from water by 
dilution with light oil and contact with calcium chloride, was 
distilled iu a vacuum of 25—40 mm. (after removing the 
light oil), and furnished 90 per cent, of reduced oil, of sp.gr. 
0‘963, flashing point 168° C., and ignition point 223° C. 

Douglas Oil Sand.—A sample of this sand was distilled 
in an iron retort until the vessel attained red heat. It 
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furnished 4 per cent, of oil, 0'5 per cent, of water, and 
1-3 percent. of (tas and loss; leaving 94'2 per cent, of 
sandstone as residue. The oil was of sp. gr. 0-921, and 
furnished on distillation 10-8 per cent, of fractions boiling 
below 170° C.; 14-5 per cent, between 170° and 220° C.; 
16 per cent, between 220" and 270° C.; 13-8 per cent, 
between 270° and 290” C.; and 10-8 per cent, between 
290” and 320° C. j the specific gravity increasing progres¬ 
sively from 0-816 to 0-925. The residuum formed 34-G 
per cent, of the total.—G. S. 

Petroleums Italian -. I. Balbiano and P. Zeppa. 

Gaz. chim. ital., 33, pi], 42—50; Cheiu. Centr., 1903, 
3, [19], 1085. (.See this Journal, 1902, 1229.) 

The fraction of Valleia petroleum distilling at 87”—102” G. 
contains no olefines, but from the oxidation products 
obtained by the action of nitric acid, the authors conclude 
that it contains benzene, cyclohexane, methylcyclopentane, 
and 1,3-dimethylcyclopentane.—A. S. 

Naphtha Residues; Dry Distillation of Alkaline -. 

A. P. l.idow. Westnik shirow. Weschtsch., 1903, [4], 
128. Chcm.-Zcit., 1903, 27, [89], Hop. 288—289. 

The residues ore dried and then submitted to dry distillation. 
From 40—60 per cent, of distillate of sp. gr. 0-865 is 
obtained. Distillation begins below 100° a light, 
yellowish mobile liquid, having an agreeable aromatic 
odour, coming over first. It is mostly a mixture of ketones 
and hydrocarbons, formed by tiic decomposition of 
naphthene-acid salts. The fraction distilling over between 
no”— 150 ” c. has a sp. gr. of 0-799 at 20“ C., is a good 
solvent of resins, and could, it is stated, be used as a sub¬ 
stitute for turpentine. The fraction distilling over between 
150”—200” C. has a sp. gr. of 0-8421, a Hashing point of 
35° 0., and is easily purified by means of sulphuric acid aud 
caustic soda, giving a good burning oil for ordinary kerosene 
lamps. The black residue contains 30 per cent, of carbon ; 
it haras easily, enabling the soda contents to In- recovered. 
The recovery of soda from the purification of lubricating 
oils, is more difficult, on account of the difficulty of the 
elimination of the water.—( ’. A. B. 

Sulphur [in Asphalt, fcc.] ; Determination of -, by 

means of Barium Peroxide. H. Sehillbaeh. XXIII., 
page 1309. 

English Patent. 

Ammoniacal Liquors; Apparatus for the Distillation of 

-. T. Wilton, Beckton,. ami G. Wilton, London. 

Eng. Pat. 28,251, Dec. 22, 1902. 

The still, which is especially suitable for use in small 
works, consists of a number of superimposed, horizontal 
cylindrical chambers or tubes, the ends of w hich are pro¬ 
vided with movable caps, in which are fitted the various 
connections. These chambers are arranged in a suitable 
casing, so that a furnace, beneath the lower chamber, will 
heat the latter, and the furnace gases will heat the upper 
chambers. The liquor is introduced into the top chamber, 
and passes down through each obamber in turn, till it 
reaches the lowest one, whilst the steam, generated from 
the liquor in the lowest chamber, passes, by means of a 
perforated pipe, into the liquor in the second chamber, 
whence it passes, together with tho steam generated there, 
to the third chamber, and so on to the top chamber. In 
a modification, the top chamber is fitted with, or extended 
into a small vertical continuous plate still of the usual 
pattern i in such a form, the steam generated in the 
horizontal chambers will suffice to supply the vertical still, 

—T. E. B. 

United States Patents. 

Ammonia Still. E. A. Moore. U.S. Pat. 740,678, Oct. 6, 
1903. VII., page 1292. 

Asphaltic Paving Compositions; Process of Producing 

-. J. Q. Amies, Assignor to Amies Asphalt Co. 

U.S. Pat. 743,051, Nov. 3, 1903. IX.. page 1293. 


French Patbnts. 

Acetone Oil s Process of Manufacturing -. F. Knrasoff, 

Fr. Pat. 332,310, I903.‘ XVII., page 1303. 

Tar Distilling ; Apparatus for -, with Internal Furnace.. 

C. Wcyl. Fr. I’at.'332,127. May 27, 1903. 

A horizontal slill is provided, in ils lower half, with a 
number of horizontal tubes, through which the furnace 
gases pass, thus effecting a more rapid distillation. 

—T. F. B. 

Lampblack ; Process of Manufacturing - from Tar 

and other Carbonaceous Substances. G. Wegelin. 
Second Addition, dated June 2, 1903, to Fr. Pat. 
294,306, Nov. 14, 1899. 

See Eng. Pat. 13,827 of 1903 ; this Journal, 1903, 1190. 

—T. F. B. 

Pitch ; Process of Manufacturing -. C. 0. von 

Wirkner. Fr. Put. 333,011, June 13, 1903. 

Tar. tar oils, or similar substances arc heated with sulphuric 
acid to 180" (!., or above, until the acid is completely 
dccomposcd. For instance, 300 parts of anthracene oil 
(sp. gr. 1-12—I-125) are heated with 102—108 parts of 
sulphuric acid (60" B ), to about 300” G. until evolution 
of sulphur dioxide ceases—about 1,) or 2 hours—or until 
a product of the desired consistency is obtained.—T. F. B. 

Greases [Soluble] Consisting of Mineral Oil ; Process 

of Preparing -. Gcs. z. Vcrwertuug der Boleg’schen 

Wasserloslichen Minerolole u. KohleuwasserstoSe Ges. 
in. b. II. Fr. Pat. 332,324, May 23, 1903. 

Mineral oils, soluble in water, are oxidised, in presence 
of 2—4 per cent, of a solution of alkali (36°—10” II.), by 
means of compressed air, or ozone, at a temperature of 
70"—105" C., for i to 1 [ hours, until, on cooling, a homo¬ 
geneous, transparent product is obtained, which is then 
intimately mixed with one-half to twice its weight of hot 
water, or, preferably, a hot solution of soap or gelatin ; the 
quality of the lubricant may he further improved by the 
addition of 2—3 per cent, of ceresin or paraffin wax, 
previously treated with a hot 1 to 2 percent, alkali solution. 

—T, F. B. 

Asphalt; Synthetu -. A. Montupet. Fr. Pat. 332,772, 

June J, 1903. 

Finelt-i'owiiehed pure calcium carbonate is mixed with 
specially chosen natural hydruoarhoiis, and the mixture 
heated for some time to 140" to 150° C. in a vessel which 
can be rotated.—A. G. L. 

[Paraffin Wax'] Compositions for Candles, Wa r Matches, 
Wax Flowers,§c. A. Berger. Fr. Pat. 333,804, JuneSS, 
1903. XII., page 1300. 

IV—COLOURING MATTERS AND 
DYESTUFFS. 

English Patents. 

Benzene Derivative [ p-NUraniline-homosulphonic Acid] ; 

Manufacture of a New -, arut of an Azo Dyestuff 

therefrom. O. Imray, London. From Fnrbwerke vom. 
Meister, Lucius und Brtluing, Hoechst a/Maiu. Eng. Pat. 
23,992, Nov. 3, 1902. 

See U.S. Pat. 724,743 of 1903 ; this Journal, 1903, 548. 

—T. F. B. 

Indigo White and Indigo; Manufacture of -. J. Y. 

Johnson. From the Badische Anilin und Soda Fabrik, 
Ludwigshafen a/Rhine, Germany. Eng. Pat. 26,372, 
Nov. 29, 1902. 

Phenylolycocoll, tolylgiycocoll, or xylylglyeocoll, is 
melted with caustic alkali containing the oxide of an alka¬ 
line-earth metal and caustic potash, aa free from water as 
possible. It is claimed that in this way much better yields 

o 
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(50 per cent. aDd over) of leuco indigo are obtained than 
by the process previously followed (see Eng, Pat. 8726, 
1890 ; this Journal, 1891, 633).—E. F. 

Naphthalene Series; Manufacture and Production of 

Colouring Matter of the -. J. Y. Johnson, London. 

From Badischo Anilin und Soda Fabrik, Ludwigshafen-on- 
Rhine. Eng. Pat. 1864, Jan. 26, 1903. 

See Fr. Pat. 328,768 of 1903 ; this Journal, 1903, 992. 

—T. F. I). 

[Sulphide] Dyes; Manufacture of -. H. H. Lake, 

London. From K. Oehler, Offenbach a/Main. Eng. Pat. 
4340, Feb. 24, 1903. 

See U.S. Pat. 729,874 of 1903 ; this Journal, 1903, 791. 

—T. F. II. 

United States Patents. 

Monazo Dye, amt Process of Making Same. U. Gley aud 
O. Seibert, Assignors to Act.-Ges. f. Anilinfabr., Berlin. 
U.S. Pat. 743,071, Nov. 3, 1903. 

See Fr. Pat. 332,145 of 1903 ; this Journal, 1903, 1192. 

—T. F. 11. 

Anthraquinonc a-SuIphonic Acid. R. E. Schmidt, Flber- 
feld, Assignor to Farbenfabr. of Elberfeld Co., New York. 
U.S. Pat. 743,664, Nov. 10, 1903. 

See Fr. Pat. 333,144 of 1903 and Fr. Pats, following 
these.—T. F. B. 

[ Nitro] Dye; Yellow -, am'. Process of Making Same. 

J. Turner, Huddersfield. U.S, Pat. 743,778, Nov. 10, 
1903. 

See Fr. Pat. 331,399 of 1903 ; this Journal, 1903, 1126. 

—T. F, B. 

French Patents. 

Suiphonic Acids, Organic ; Manufacture of -. R. 

Wedekind aud Co. Fr. Pat. 332,709, June 2, 1903. 

Organic compounds arc sulphonated in presence of 
mercury or its compounds. In this way aulphonie groups 
are introduced into the molecule in positions in which they 
cannot he introduced by sulphonating in the ordinary 
manner. For example, anthraquinone, when sulphonated 
in presence of mercury, readily yields antbraquinoue 
a-sulphonic acids, whereas in the ordinary way /3-sulphonic 
acids of this compound are obtained. Several other examples 
are given, all being anthraquinone derivatives.—E. F. 

Disazo Dyestuffs [Azn Dyestuffs] ; Manufacture of 

Primary -. KalleaudCo. Fr. Pat. 332,714, June 2, 

1903. 

Primary disazo dyestuffs prepnred from peri-amino- 
naphthol-sulphouic acids, and containing a p-nitrauiline 
radicle in the nucleus containing the amino group, are 
treated with alkaline reducing agents. The nitro group is 
thus reduced to an amino group, and greenish-black dye¬ 
stuffs are obtained, which are especially suitable for printing 
on wool. The same dyestuffs are obtained by saponifying 
primary disazo dyestuffs obtained by the successive com¬ 
bination of diazotised acetyl-p-pheuylenediamino and a 
diazotised primary amine with peri-aminonaphtholsulphonic 
acids. They are also obtained by comlvning diazo com¬ 
pounds of the usual amines with dyestuffs of the general 
formula (1)NH 2 .C„H 4 .N 2 (4).X, in which X represents a 
peri-aminonaphtliolsulphonic acid radicle, the amino group 
of which is in the position ortho to the azo group.—E. F. 

Quinonephenolimines (the Simplest Indophenols ) ; Manu¬ 
facture of -. Soe. pour Find. Chim. it Bale. 

Fr. Fat. 332,884, June 8, 1903. 

Simple indophenols are produced by condensing one 
molecule of a nitrosophenol with one molecule of a phenol 
in presence of moderately^oncentrated sulphuric acid at 
temperatures below 40° C. The products so obtained are 
converted into leueo-indophenols by reduoing agents, such as 
zinc dust and acetic acid or alkali polysulphides.—E. F. 


Monazo Dyestuffs for Wool; Production of -. Soc. 

pour 1’Ind. Chim. it Bile. Fr. Pat. 332,885, June 8 , 1903. 
See Eng. Pat. 14,113 of 1903 ; this Jonrnal, 1903, 1081. 

—T. F. B. 

Sulphide Dyestuff from Dinitrophenol (HO: NO,: NO.. 
=>1:2:4); Production of a Black — —. Soc. pour! 

l’lnd Chim. i Bile. Fr. Fat. 333,096, June 12, 1903. 
See Eng. Fat. 13,035 of 1903; this Journal, 1903,946. 

—T. F. B. 

Trip hen ylmcthane Series [Pyrone-Dyestuffs] ; Production 

of New Dyestuffs of the -. Soe. Aunn. des Prods. 

F. Bayer et Cic. Fr. Pat. 332,926, June 9, 1903. 

See U.S. Pat. 738,227, Sept. 8, 1903 ; this Journal, 1903, 
1125. The clahn is more general, us uitrobenzaldehydes 
may he employed.—E. F. 

Anthrayuinonc-a-SuIphonic Acids [Anthracene Dyestuffs] ; 

Preparation of -. Soc. Anon, des Prods. F. Bayer 

et Cie. Fr. Pat. 333,144, June 17, 1903. 

A Nil l i:\Ql i N<).\'K-a-sulphonic acid (corresponding to erythro- 
hydroxyanthraquinone) is prepared by treating anthra- 
quiuonewith sulphonating agents in presence of mercury or 
of its compounds. By sulphonating more energetically in 
an analogous manner, a mixture of anthraquinone-1.5- 
disulphonic acid (corresponding to anthrarufin) and anthra- 
quiuone-1,8-disulphonic acid (corresponding to ehrysazin) 
is obtained. These acids can he separated in various ways ; 
for instance, by the relative insolubility of the 1.5-disul- 
phonic acid in cold sulphuric acid.—E. F. 

Azo Dyestuffs; Preparation of New Intermediate Pro¬ 
ducts and New -. G. Nuth, II. Hold, and H. Ruegg. 

Fr. Pat. 333,212, June 19, 1903. 

On condensing benzidine (37 kilos.) with jS-iiaplithol 
(29 kilos.) in presence of calcium chloride (22 kilos.) 
for about 12 hours at 20o°—250° C., and washing the 
product successively with water, dilute hydrochloric acid, 
and dilute sodium hydroxide solution, a grey product is 
obtained, consisting of a mixture of substances ; its solution 
in aniline deposits dinaphthylbeuzidine on cooling, and a 
new product inciting at 215’—252° C. can be precipitated 
from the mother liquors by addition of dilute hydrochloric 
tteid. On sulphonation at moderate temperatures (e.g., 
90°—-100" C., with 10 parts of concentrated sulphuric acid), 
a product is obtained which can be diazotised and coupled 
with phenols, amines, &c„ giving azo dyestuffs which 
dye wool various shades from acid baths. For instance, 
coupling with salicylic acid gives fast golden-yellow shades; 
a-hydroxynapiithoic acid, lu-own shades; K salt, violet; 
uaphthionic acid, reddish-violet; aminonaphtholsulphonic 
acid H, a ldue-violet; and so on.—T. F. B. 


V—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Orycelluluse; Effect of Mcrcerisation on -P. de 

Micheli. Zeits. f. Farbeu- u. Textil-Chem., 1903, 2, 
437—438. 

Cotton mercerised after bleaching is much harder than 
that which has not been bleached before mercerisation. 
This is apparently due to the formation of oxycellulose in 
the bleaching. If cotton which has been tendered hv 
strong bleaching is mercerised, its strength is increased. 

— A. B. S. 

English Patents. 

Purus and Threads ; Manufacture of -. C, Kellner, 

Vienna. Eng. Pat. 24,136, Nov. 4, 1902. 

See Fr. Pat. 827,176 of 1902 ; this Journal, 1903, 905. 

. —T. F. B. 
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Degreasing Cotton Waste and other Fibrous Materials; 
Apparatus for -. It. B. Hardman and G. D. Hard¬ 

man, Bury. Eng. Pat. 27,847, Dec. 17, 1902. 

The material is fed through a series of vessels by means 
of an immersed bed of parallel longitudinal bars fitting 
closely together, and provided each with a continuous series 
of teeth, inclined in the direction of travel of the material. 
In each vessel alternate bars are connected at the same end 
to a transverse bar, which is reciprocated longitudinally by 
an eccentric, and the remaining bars are connected at the 
other end to a similar bar and eccentric, so that the two 
transverse bars alternately approach and recede from one 
another. One set of teeth, therefore, feeds the material 
forward, while the adjacent set moves backward, ready at 
the eud of its stroke to engage with the material, and feed 
during its forward movement. The superfluous liquid is 
removed and returned to its own vessel at the exit by 
wringing rollers. The nmchiue is fed from a hopper, pro¬ 
vided with similar alternately moving bars, the motions of 
the latter being obtained by transverse bars connected one 
to each end of a rocking lever actuated by an eccentric. 
The outlet is provided with similar reciprocating bars, and, 
after passing through rollers, the material passes direct into 
drying chambers provided with condensing arrangements 
for recovering the escaping vapour of the solvent.—B. N. 

Colouring Woollen and like Goods. C. Bucher, Gera, 
Germany. Eng. Pat. 28,174, Dec. 20, 1902. 

The fabric is printed with a suitably thickened caustic 
alkali; it is then mordanted with a metallic salt, which 
fixes a metallic hydroxide on the printed parts, and is finally 
dyed.—A. B. S. 

United States Patents. 

Printing Black; Process of -. E. Ullrich and V. 

Fussgauger, Assignors to Farbwerke vorm. Meistcr, 
Lucius und Briining, IIochst-on-tho-Maine. T.J.S. Pat. 
712,530, Oct. 27, 1903. 

See Fr. Pat. 313,035 of 1901 ; this Journal, 1902, 114. 

—T. F. B. 

Discharging [Dyed Material ] with Hydrosulphite Paste; 

Process of -. L. II. Deboff, Assignor to Badische 

Auilin und Soda Fabrik, Lmlwigshafen-on-Khine. IJ.S. 
Pat. 744,501, Nov. 17, 1903. 

See Eng. Pat. 32.38 of 1900; this Journal, 1901, 217. 

—T. F. IL 

French Patents. 

Hair; Artificial - ,audits Manufacture. F. Sehauman 

and A. \V. Larssou. Fr. Pat. 333,240, June20, 1903. 
Fine threads of silk, cotton, &<:*., are coated with collodion 
by immersion in an alcohol-ether solution of nitrocellulose 
(about 16 grms. per 100 c.c.) ; it is preferable to add to 
tliis solution a solution of shellac (5—15 grms. per loo c.c. 
»f solution), and also 3—4 percent, of castor oil to increase 
the elasticity of the product. The threads are then passed 
through a coagulating solution (e.g., water), and finally 
rendered less combustible by any desired process. This 
product is said to closely resemble natural hair, being stiff, 
hut not brittle.—T. F. B. 

Mercerising Yarn at Uniform Tension; Machine, for 
—~. L. Cippoliua. Fr. Pat. 333,078, April 28, 1903. 

fr'KK Eng. Pat. 9683 of 1903 ; this Journal, 1903, 993. 

—T. F. B. 

Mufti.coloured or Shaded Dyeing ; Method of -, called 

“ Spectaloyraphe.” Stiickfiirberei Zurich. Fourth 
Addition, dated May 25, 1903, to Fr. Pat. 274,791, 
Feb. 7, 1898. 

Die method of printing in colours, described in the Third 
Addition (this Journal, 1903, 1083 ), is applied to printing 
111 ,l single colour.—T. F. B. 

Gelatin on Fabrics; Method of Applying -. 

P. V. ltenard. Fr. Pat. 332,671, June 2, 1903. 

A solution of gelatin (*• about 60 per cent.”) is applied to 
Fries. The gelatin may be coloured before or after its 
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application, and it may also be rendered insoluble by means 
of formic acid or its derivatives. An apparatus for 
effecting the application of the gelatin solution is described. 

—T. F. B. 

Water and Fireproofing Fabrics , Paper, fcc; Process 

for - . Mrae. M. Garin (mfe Blanc). Fr. Pat. 333,298, 

June 23, 1903. 

The fabric, &c., is coated with a solution (“ 5 to 10 per 
cent. ”) of gelatin, which is rendered insoluble by treatment 
with a If) percent, solution of formaldehyde, or by treatment 
with a bichromate solution ; the process is completed by 
immersion in a solution of an alkali silicate, which may 
contain a small quantity of aluminium silicate and glycerin. 

—T. F. B. 

Printing and Colouring Designs , Embossed or in Belief , 
on Textile Fabrics ; Apparatus for ———. The Calico 
Printers' Association, Ltd. Fr. Pat. 332,822, June 5, 
1903. 

Tub fabric passes from a guide roller round a friction 
roller, which turns in a direction opposite to that of the 
material, and thus takes out any folds or wrinkles. After 
passing over the main printing cylinder, the fabric passes 
over guide rollers and over a special carrying roller, which 
is turned by the movement of the fabric. The surface of 
this carrying roller is maintained parallel to, and a fixed 
distance from, the surface of the roller for printing the 
embossed portions of the material. Thin latter roller, 
which may be smooth or engraved, is supported in a bearing 
! made of two parts, one or both being adjustable by screws, 

’ 8o that the distance apart of the carrying and printing 
rollers may he made exactly equal to the thickness of the 
embossed part of the fabric ; this latter portion, therefore, 
only receives the colour. The fabric afterwards passes 
between the main printing cylinder and a second friction 
roller, the latter pressing the colour into the threads of the 
design. The method of printing is also made adaptable to 
multi-colour printing.—B. N. 


VII—ACIDS. ALKALIS. AND SALTS. 

Sulphur; Occurrence of Iron in -. It. v. Uasslinger. 

Monatsh. f. Chem., 1903, 24, [9], 729—73G. 

All commercial sulphur, whether distilled or recrystallised, 
deposits, on boiling, a black precipitate, which only contains 
carbon and iron. This precipitate is insoluble in sulphur 
and all solvents for sulphur, is not identical with so-called 
“ black sulphur,’’ and can he artificially prepared by distil¬ 
ling pure sulphur—obtained from sulphuretted hydrogen— 
with iron and hydrocarbons.—L. F. G. 

Hydroxyl Ions; The lodo-Tannin Reaction for the Detec¬ 
tion oj -. W. Vaubel. XXIII., page 1309. 

Iodine; Separation of -. as Cuprous Iodide , from a 

Mixture of Alkali Chlorides . Bromides , and Iodides . 
H. Bnubigny and P. Rivals XXI11., page 1309. 

English Patents. 

Nitric Products; Electric Plant for the Synthetical Pro¬ 
duction of -, by Discharges of Electricity in Gaseous 

Mixtures. J. von Kowalski and J. Moscicki. Eng. Pat. 
20,197, Sept. 23, 1903. XI. A., page 1297. 

Caustic Soda; Process of Manufacturing -. C. E. 

Dolhear, Terminal Island, California. Eng. Pat. 19,242, 
Sept 7, 1903. 

The material (“ alkali earth ”) is treated with water, and to 
the soluriou caustic lime is added to obtain a solution of 
sodium hydroxide, which, after separation from the preci¬ 
pitate, may bo dried, after, in some cases, removal of sodium 
chloride by crystallisation. Should it be desired to re move 
magnesium salts, in case these are present, the original 
solution is boiled, to break up the sodium-magnes ium car¬ 
bonate ; or, sufficient sodium carbonate may be add ed to the 
causticised solution to form magnesium carbona te, which 
precipitates.—E. S. 
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Ammoniacal Liquors; Apparatus for the Distillation of 
— — . T. and G. Wilton. Eng. Pat. 28,251, Dec. 22, 
1902. 111., page 1289. 

Snip ho cyan ides [ Thiocyanates ] ; Manufacture of -. 

J. Tcherniac, Freiburg, Germany. Eng. Pat. 24,767, 
Nov. 11,1902. 

Crude coal-gas, or a mixture of gases containing a cyanogen 
and a sulphur compound, is passed through water containing 
magnesia or magnesium carbonate in suspension. Another 
process consists in passing through milk of magnesia a gas 
containing carbon bisulphide and ammonia, or these reagents 
may be heated together. When ammonia is present in the 
gas used, a solution of a suitable magnesium salt may 
replace the milk of magnesia. The magnesium thiocyanate 
obtained by any of these processes, may he used as a source 
of an alkali or other thiocyanate. Compare Eng. Pat. 17,976 
of 1902 ; and Fr. Put. ,'130,308 of 1903 ; this Journal, 1903, 
1045 and 1087.—K. S. 


and the mixture is smelted and run into suitable receptacles, 
from which, after cooling, the “ tops ” are separated from 
the “bottoms,” and are ground, leached, and agitated in 
the presence of copper oxide; the solution of sodium 
hydroxide thus obtained, is cleared from the deposit, and is 
saturated with gases containing sulphur dioxide. The 
sodium sulphite produced, is crystallised out. The 
“bottoms” of the smelted mixture may be similarly 
treated.—E. S. 


Liquefying Air; Apparatus for -, and Separating 

Oxygen therefrom. K. C. Thrupp, Walton-on-Thames. 
U.S.' Pat. 743,349, Nov. 3, 1903. 


See Eng. Pat. 18,913 of 1900; this Journal, 1901, 1018. 

—T. F. B. 


Ozone; Method of and Apparatus for Converting Oxygen 

into -. F. S. Blackmarr and J. L. Wilford. U.S. Pats. 

743 , 431 , 743,432, and 743,433, Nov. 10, 1903. XI. A,, 
page 1268. 


Saccharine, Syrups, Brine, nr other Fluids; Improved \ 
Means of Evaporation for the Concentration or Conden¬ 
sation of -. F. Meyer. From J. W. Meyer and 

J. W. Arbuckle. Eng. Pat. 19,902, Sept. 16, 1903. 
XVI., page 1301. 

Oxygen; Preparation of -. G. F. Jauhert, Paris. Eng. j 

Pat. 21,122, Oct. 1, 1903. Under Intermit. Conv., Oct. 27, 
1902. | 

See Fr. Pat. 325,627 of 1902 ; this Journal, 1903, 743. 

—r. f. b. 

United States Patents. 

Nitric and Sulphuric Acids; Apparatus for Making 

Mixtures of -. If. I. Du Pont, Wilmington, Del. 

U.S. Pat. 743,922, Nov. 10, 1903. 

Tiik retort in which the nitric acid is generated is connected 
to an absorber containing sulphuric acid, by circulating 
conduits, one of which conveys the nitric acid vapour to 
the absorber, whilst the other conduit, by aid of a blower, ! 
returns the unubsorbed gases. The absorber is fitted with 
an agitator.—E. S. j 

Cuprous Magnetic Oxide ; Process of Making -. 

W. J. Knox, West Fairlea, Vt., Assignor to G. Westing- ! 
house, Pittsburg, Pa. U.S. Pat. 743,732, Nov. 10,1903. 
Molten copper is oxidised in the presence of magnetic 
iron oxide in a basic or neutral-lined vessel; or magnetic 
iron oxide is dissolved in a bath of molten cuprous oxide. 

—E. S. 

Chemical Compound [Cuprous Magnetic Oxide], W. J. 
Knox, West Fairlea, Vt., Assignor to G. Westiughouse, 
Pittsburg, l*a. U.S. Pat. 743,733, Nov. 10, 1903. 

A new chemical compound consisting of cuprous oxide 
carrying magnetic oxide of iron in “ homogeneous molten 
solution.” (See preceding abstract.)—E. S. 


Fhknch Patents. 

Sulphuric Acid; Manufacture of -, by the Chamber 

Process. K. E. J. Delplace. i'r. Pat. 333,285, June 23, 
1903. 

The circulation and mixture of the gases in the leaden 
chambers of the sulphuric acid manufacture are assisted bv 
the uso of “accelerating pipes,” of any desired form. A 
number of such pipes may he arranged externally to the 
chambers, which they oDter, near to, but not at the bottom, 
and re-enter immediately under the roof. These are cooled 
externally by a water-spray or otherwise, and steam may 
be injected internally. Channels are formed for the flow of 
dilute sulphuric acid.—K. S. 

Hypochlorites; Manufacture of -. J. T. Conroy, 

J. H. Shores, and The United Alkali Co., Ltd. Fr. Pat. 
332,705, June 2, 1903. 

See Euir. Pat. 18,947 of 1902 j this Journal, 1903, 907. 

8 — T. F. B. 

Oxygen; Process for the Separation of -, from the 

Nitrogen of Liquid Air. Soc. pour l’Exploitation des 
Provides G. Claude. First Addition, dated J line 5. 1903, 
to Fr Put. 328,215 of Jan. 3, 1903. (See this Journal, 
1903, 950). 

To compensate for the loss occurring between tlic quantity 
of liquid air which evaporates and that which condenses, in 
the process described in the main patent, the cold produced 
by the expansion of the gaseous residue is utilised to pro¬ 
duce a supplementary liquefaction or reliquefaction, alter 
the entry of the gas into the separating apparatus.—E. S, 

Nitrogen ; Process and Apparatus for Preparing run 

-. Ges. f. Linde’s Eismaschinen Akt.-Ges. Fr. Pat. 

332,811, June 5, 1903. 

See Eng. Pat. 11,221 of 1903 ; this Journal, 1903^907.^ 


Ammonia. Still. E. A. Moore, Philadelphia. LI.S. Pat. 
740,678, Oet. 6, 1903. 

A vertical cylindrical still is divided vertically into 
sections, jointed together by means of flanges, and arranged 
so that any section can be removed without disturbing 
the remainder of the apparatus; a number of horizontal 
plates fit into grooves in the walls of the still, the joints 
being made tight with packing, anil are provided with 
openings (up which tlie ammonia passes) with vertical 
flanges, over which are placed hoods in the usual manner. 
The plates are also provided with pipes, down which the 
liquor flows, and which are alternately in the centres and 
near the edges of tho plates. The liquor is introduced 
through inlets between each pair of plates, and at the top 
of the still. Steam pipes and means whereby the still can 
be rotated are also included.—T. F. B. 

Sodium Sulphite; Proems of Obtaining -. H. H. Wing, 

New Brighton, N.Y. U.S. Pat. 743,209, Nov. 3, 1903. 

A matte, such as copper-nickel matte, is mixed with 
sodium sulphate and carbon (or the matte may be omitted), 


Sulphur; Process and Apparatus for the Extraction 

of -, by Continuous Working. K. L. Lalbin. l' r 

Pat. 333,094, June 12, 1903. 

M attkhs containing sulphur, whether earthy, tarry, »' 
ligneous, are fed into the upper end of a retort set in tin 
flues of a furnace sloping at an angle from the vertical 
Immediately below the feeding arrangement, a pipe enter 
the retort from the external air, through which thi 
“ atomic quantity necessary ” of air for destroying or pre 
venting the formation of sulphur sub-products, such a 
carbon bisulphide and hydrogen sulphide, is introduced. ‘ 
branch leads from the lower part of the retort to a con 
nected chamber, immediately before entering which tin 
vapours are condensed by admission of a jet of "'a ,c 
pulverised by the compressed gas conveying it, the exp" 
sion of the gas chilling the water particles and the vapoun 
The sulphur collects in “ flowers ” in the chamber. «. 
suppresiou of the tube admitting air to tho retort, and o. 
hydraulically sealing the discharge end, with some otne 
modifications, the apparatus may be adapted to the man 
facture of carbon bisulphide.—E. S. 
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VIII. —GLASS. POTTERY. ENAMELS. 

Porcelain Bodies. G. C. Miilier. Sprecbsaal, 1903, [36], 
1567 ; Chem.-Zeit., 1903, 27, [H9], Rep. 288. 

Tint composition of porcelain-bodies is modilied according 
to the properties aimed at. 

1. A very Translucent Porcelain.— 52- 5 parts by weight 
of “ Kronach sand ” (containing per cent.: quartz, 62 • 52 j 
felspar, 29-09, and clay 8-39), and 47-o parts bv weight of 
"Zettlitz kaolin.” The mixture is filed at “Seger Cone 
No. 13.” 

2. A Glaze for the above, —Crushed or ground pot, 45 ; 
felspar, 20; quartz, 15; marble, 20 parts by weight. 

3. A very Durable Porcelain.— Zettlitz kaolin, 55; 
“ Hohenbocka sand ” (pure silica), 25 ; Norwegian felspar, 
20 parts by weight. “Fired” at ‘‘Seger Cone Nos. 14— 
15.” For articles to be turned on the wheel or moulded, 
from 2 per cent, to 5 per cent, of crushed pot is added to 
the last-named mixture. 

4. A Glaze for the latter. —Hohenbocka sand, 35 5; 
Norwegian felspar, 25-0; levigated kaolin, 10-0; ealespar, 
8-25; broken pot, 24-25 parts by weight. 

5. For Insulators. —Hohemian kaolin, 30; Hohenbocka 
sand, 40; white fireclay, 20 ; felspar, 10 parts bv weight. 

—C. A. 11. 

English Patent. 

Furnace for Melting Vitreous Matters ; Combined -. 

A. M. Clark, London. From Kellner and Ziegler, 
Flockenheiiu, Germany. Eng. I’at. 27,048, Dec. 8, 1902. 
A rotary furnace is combined with a stationary reverbera¬ 
tory furnace in such a manner that the waste gases from 
the latter pass through the former, into which the materials 
to be fused are charged. In this way the raw materials are 
heated almost to a sintering temperature before they reach 
the reverberatory furnace in which the actual fusion is 
effected.—A. G. L. 

IX. —BUILDING MATERIALS, CLAYS, 

MORTARS AND CEMENTS. 


! after moulding, and burned in a down-draught kiln at a 
I temperature tying; between fusing points of cones 10 
| and 12 :— 


I 


SiOj.. A 1*0;,. 


1 

77*30 

IS *99 

2 

S 2*45 

14 * SO 

3 

OS *70 

! 20*50 

4 

77*15 

19*40 

n 

: S 2*30 

14*81 

o 

i 75*20 

21*09 

7 

; 77*70 

19*51 

8 

79*84 

18*06 


OnO, 

TiO s . Fc„<V 

Uy 1)1 IT. 


1*05 

2*00 i 

0*00 

0*90 

1*51 

0*25 

2*05 

1*25 ] 

0*90 

0*95 

1 * 99 

0* 15 

0*71 

i *7<> ; 

0*45 

1*72 

1*37 ! 

0 02 

r>o 

1*11 


1*53 

1*05 



I 


Cone of 
Fusion. 


No. 
31—32 

32 
27 
27 
31 

33 

2 H 29 
31 


These figures agree with the view that if tho ratio of silie.ii 
to base increase beyond a certain limit, the fusing point 
of the material will be lowered. Titanic oxide also lowers 
i the fusing point appreciably. The following table shows 
I the composition of some Knglish and German Hre-bricks :— 


Kaarau, fler.. 

Saarau, (lor. 

Lucas, Ensr.. 

Stourbridge, Knk. 


SiO*. A I/);,. | 


52 ‘ 20 i 45 * !N) 
09*05 j 2 s* 71 
ora* 30 * 4 S 
33*40 I 31*70 



CftO, 

oA. 

MkO, 

Aik. 

TOO 

0*90 

1*20 

0*44 

3*20 

4*89 

3*00 

TIM) 


—A. 


Cone of 
Fusion. 


35-30 
lie.low 33 
below 31 
30-31 


G. L. 


English Patents. 


Granite; Manufacture of Artificial. -, L. A. Garchoy, 

Paris. ' ling. Put. 25,807, Nov. 21, 1908. 

She Fr. Pat. 325,475 of 1902 ; this Journal, 1903, 697. 

—T. F. 15. 

Kilns for Burning Limestone and the like. J. Hriggs, 
Manchester, and T. S. Hriggs, Harrogate. Eng. Pat. 
25,397, Nov. 19, 1902. 


Clay; Progressive Dilution of - ,with Fire-clay Sand. 

O. M(ihlhaeu8er. Zeits. angow. Client., 1903, 16, 1107— 
mo. 

Tub author has determined the influence of the amount of 
sand (ground fire-brick), used as diluting material, upon the 
quality of the stone prepared -from St. Louis clay. Tests 
were made with mixtures containing 0, 10, 20, 30, 40, 50, 
and 60 per cent respectively of sand. It was found that 
the greater the proportion of sand incorporated with the 
clay, the smaller the amount of water required for forming 
masses of definite shape, and consequently the smaller the 
amount of water lost on drying; the contraction on drying 
is also smaller the greater the arnouut of diluting material. 
On burning the material at a temperature at which cone 
014 mults, i.e., on expelling the chemically-combined water, 
the contraction is smaller the greater the proportion of 
sand, but the porosity and volume-weight are approximately 
the same in all cases. On firing at higher temperatures, 
viz., at tho fusing point of cone 9. (the heat of zinc fur¬ 
naces), also, the contraction is smaller the higher the 
proportion of sand, but the porosity and volume-weight 
are greater, and tho less dense are the bricks. It was 
also observed that masses containing large proportions of 
diluting material shrink more during drying than during 
burning, whilst with smaller proportions of sand, the con¬ 
traction is greater during burning than during drying. The 
permeability to water of the finished material increases 
with the proportion of diluting material. (See also this 
Journal, 1903, 55S, 996, and 1244.)—A. S. 

Fire-Brick Industry ; Notes on the New Jersey 
H. Ries, Trans. Amor. Inst. Min. Eng., Feb. 1903. 

The following table gives the composition of a number of 
New Jersey fire-bricks, mostly moulded by hand or in 
soft-mud machines, the bricks being usually re-pressed | 


To prevent the collapsing of the horizontal flues which are 
usually built in the kiln from the limestone itself, horizontal 
flues are constructed of tire-bricks or other refractory 
, blocks. Small or large spaces may be left between these 
blocks.—A. G. L. 

Furnace for Melting Vitreous Matters; Combined . 
A. M. Clark. From Kellner and Zeigler. Eng. Pat. 
27,048, Dec. 8, 1902. VIII., col. 1. 

Cements; Manufacture of Hydraulic . . J. Gresly, 

Liesberg, Switzerland. Eng. Pat. 19,016, Sept. 8, 1903. 
Under intermit. Conv., Jan. 28, 1903.J 

See Addition, of Jan. 28,1903, to Fr. Pat. 325,661 of 1902 ; 
this Journal, 1903, 998.—T. F. H. 

Cement or the like from Blast-Furnace Slag; Process 

fur Producing -■. C. Canaris, jun., Duisburg-Hoch- 

feld, Germany, ling. Pat. 18,623, Aug. 29, 1903. 

The molten stag, preferably in the form of spray, is con¬ 
ducted into a vessel containing 2 or 3 per cent, of milk of 
lime. The whole is kept in continuous movement by any 
suitable stirring arrangemeot, and the finished material is 
continuously removed by means of an elevator, dried, and 
ground as usual. Other alkaline substances may be sub¬ 
stituted for the lima, of which only a very small quantity is 
taken up by the slag.—A. G. L. 

United States Patents. 

Pacing Composition; Process of Producing Asphaltic 

-. J. H. Amies, Assignor to Amies Asphalt Co., 

both of Philadelphia, Pa. U.S. Pat. 743,051, Nov. 8, 
1903. 

Two parts of powdered asphalt are mixed with 1 part of 
crude petroleum oil. The mixture is allowed to stand until 
it has become reduced to a paste, when it is heated in a 





1294 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[Dec. 18,1808. 


closed or open vessel to about 180° F., and the resulting 
liquid mixed with sand previously heated to 215° F. 

—A. G. L. 

Portland Cement; Manufacture of -. H. K. G. 

llamber, Grecnhithe. U.S. Fat. 743,218, Nov. 3, 1903. 

See Eng. Pat. 22,735 of 1902 ; this Journal, 1903, 1196. 

—T. F. 13. 

French Patents. 

Emery; Artificial -. A. Gaeon. Fr. Pat. 332,770, 

June 4, 1903. 

To produce 1,000 kilos, of emery, 769 kilos, of bauxite, 
preferably ferruginous, 769 kilos, of coke, and 96 kilos, of 
auy suitable flux, preferably calcium carbonate, are 
mixed and burnt together in any appropriate furnace. 
Sodium or potassium carbonate may be used instead of 
calcium carbonate.— A. G. I.. 

Asphalt; Synthetic -. A. Montupet. Fr. Pat. 332,772, 

June 4, 1903. 111.,[page 1289. 

Building Materials; Artificial -. A. Soigle. First 

Addition, of June 4, 1903, to Fr. l’at. 323,666, Aug. 11, 
1902. (See this Journal, 1903, 497.) 

Sand is mixed, for 5 to 10 minutes, with 5 to 15 per cent, of 
quicklime, to which zinc oxide may have been added, after 
which a solution of calcium chloride, which may also con¬ 
tain zinc chloride, is added, and the mixing continued for 
another 10 or 15 minutes, the mixing being continued for a 
longer or shorter time, according as to whether the outside 
of tho apparatus becomes hot or not. In no case will the 
mixing require a longer period than 30 to 40 minutes. The 
moulding and hardening of the mixture obtained are carried 
out as previously described.—A. G. L. 

Stone ; Artificial -. H. Seifarth. Fr. Pat. 332,795, 

June 5, 1903. 

To a mixture of 10 parts of ground silicious sand, 10 parts 
of residue from the ammonia-soda or Leblanc process, and 
l parts of slaked lime, 60 to 70 per cent, of water is added, 
the whole well mixed and moulded under pressure into 
bricks, which are placed on trucks, and dried by passing 
the trucks through a number of pipes, in which they are 
gradually heated to 30° or 40° C. After 10 or 12 hours, 
the bricks are sufficiently dry to be hardened by treating 
them with superheated steam.—A. G. L. 

X,—METALLURGY. 

Bessemer Process ; Development of -,/or Small Charges. 

13. Stoughton. Tranm Amer. Inst. Min. Eng., 1902. 

The author gives a historical review of the introduction 
and development of small converters for the production of 
steel castings, from Clapp-Griffiths about 1884 to Tropenas 
in 1891. Numerous advantages are claimed by Tropenas 
over the open-hearth process for steel-casting. Amongst 
his claims is one to the effect that the metal is of better 
quality. It is freer from blow boles and gas cavities, as it 
is so very hot and fluid when poured ; also it has greater 
softness, due to a smaller proportion of “ impurities ”— 
carbon and silicon. Whether this claim can be upheld, how¬ 
ever, when average Tropenas steel is compared with average 
steel from the open-hearth or the ordinary Bessemer pro¬ 
cess, is somewhat doubtful. It is further stated that the 
metal is extremely hot aud fluid. It pours in a thin and 
mobile stream, and fills small moulds accurately and 
sharply. In the ordinary converter the metal could not he 
made hot enough to allow of the whole contents being 
poured into small castings, whilst to do it in the open- 
hearth furnace would mean a prohibitive cost in repairs to 
roof and lining. The author has modified the Tropenas 
converter by making it taller, so as to reduce the spitting, 
thickening the lining considerably on the tuyere side, so us 
to allow very long tuyeres, apd providing it with a movable 
bottom. A single converter with a spare bottom can be 
made to work continuously, and thus to replace three fixed- 
bottom converters of the same size.—J. T. D. 


Cast-Iron; Change in -, by Continued Heating. ]■' 

Wfist. Stabl u. Eisen, 1903, [23], 1136. Chem.-Zeit 
1903, 27, [89], Rep., 291. 

The samples for experiment were taken from various parts 
j of an oil-gas retort; the total carbon wus 3- 39 per cent. 

(0-48 per cent, of graphite), 86 per cent, of which was 
! combined carbon. Ignoring the graphite, tho composition 
of the casting resembled that from an annealed casting, the 
action of the retort producing gaseous oxidation products 
(oxygen, carbon dioxide, water, and sulphur dioxide), 
whereas the annealing process produced iron oxides. By 
i continued heating at 800°—850° C\, the combined carbon 
J separates out as amorphous carbon, and is then volatilised 
by oxidising gases. In four samples, the amorphous carbon 
rose from 0 to 14,56, and 84 per cent, of the absolute amount 
of combined carbon present. In sample No. 3, O’35 per 
cent, of the carbon volatilised, whilst in sample No. -I, 
82 per cent, volatilised. The latter sample was malleable, 
from which it is argued that the reactions produciug it 
are similar to those iu the “ puddling process.” Contrary 
to general belief the author found that the graphite disap¬ 
peared by repeated annealing at 1,060°—1,050°C. For a 
refractory casting, one must choose a fine-grained cast-iron, 
containing from 1—2 per cent, of manganese, in order to 
retard tite separation out of amorphous carbon.—O. A. 13. 

Iron and Steel ; Condition anil Action of Carhon in ——. 

If. K. Field. Trans. Amer. Inst. Min. Bug., Oct. 1903. 
Account no to the author's theory of the action of carbon, 
the hardness of steel must be regarded as due to (1) the 
hardness of the carbon atoms; (2) their position ; and (3) 
the attraction between the atoms. Of these, the first two 
are not wholly new, while the third is claimed us original. 
It avoids the objections advanced by the adherents of the 
allotropic-theory, in that it does not rely upon tho hardness 
j of, say, 1 per cent, of carhon to produce the result, but does 
rely upon tho strong attraction existing between the atoms. 
On the other hand, this theory meets all the criticisms of 
the “ carbonists,” in that it does not assume any mystic 
condition of the iron wholly unexplained by fact or theory. 

—J. H. C. 

Sulphur in Iron ; Influence of Silicon and Carbon upon 

-. F. Wiist and A. Schuller. Stahl u. Eisen, 1903, 

[23], 1128. Chem.-Zeit., 1903, 27, [89], Rep. 290. 
From a series of smeltings carried out by tho authors, 
the silicon in tho charge varying from 1*37—50'16 per 
cent., and the sulphur from 0-43—7'55per cent., it was 
proved that silicon exerted no practical desulphurising 
power, as a 6 per cent, silicon-content was still associated 
with a sulphur-content of 3 per cent. A 20 per cent, 
silicon-eonteut, however, eliminated practically all the 
sulphur, the compound SiS being formed. This body was 
proved to he volatilised by working in an atmosphere of 
nitrogen and securing the volatilised products ; it is decom¬ 
posed by the least trace of moisture. It is a common belief 
that the sulphur and carbon in iron volatilise and combine 
in the form of carbon bisulphide. This is not the case; 
only the carbon volatilises as carbon monoxide and 
carbon dioxide. In iron with 26 per cent, of sulphur, 
only O'17 per cent, of carbon can be present, as two 
elements do not occur simultaneously in large amounts 
in iron. The following experiment proved this:—A highly 
carburised iron was melted along with iron sulphide, when 
the mass separated into two sharply defined layers; the 
lower (white) one contained 2-74 per cent, of carbon and 
2-59 per cent, of sulphur, whilst the upper (brown) layer 
contained O'17 per cent, of carbon and 26'13 per cent, of 
sulphur. Carbon is therefore not a direct desulphurising 
agent.—C. A. B. 

Manganese Ore as a Desulphuring Agent in Cupola- 
Furnaces. F. Wiist. Stahl u. Eisen, 1903, [23], 1134. 
Chem.-Zeit., 1903, 27, [89], Rep. 290—291. 

P. Rensoh recommended an addition of manganese ore 
as an excellent desulphurising agent in cupola furnaces, 
and the author confirms this from independent experiments. 
600 kilos, of cast iron, 36—38 kilos, of coke, 5 kilos, of 
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manganese ore, and 6 kilos, of limestone were taken for 
experiment, and the mean of 38 castings showed that the 
iron contained silicon, 2 -18 ; manganese, 0-75; and 
sulphur, 0-0595 per cent. On using 2-5 kilos, of manganese 
ore, the iron contained:—silicon, 1-75; manganese, 0 • 65 ; 
and sulphur, 0-0865 per cent. The mean result with a 
manganese ore flux was 0-064 per cent, of sulphur, 
whereas the mean percentage of sulphur in 185 castings 
without this flux was 0-111 ’ Spiegcleiseu can replace the 
manganese-ore flux, if care be taken that the manganese 
addition represents 1 per cent —C. A. It. 

Steam Cylinder (castings; Composition ami Afechanical 

Properties of -. T. Wiist and P. (loerens. Stahl u. 

Eisen, 23, 1072—1077. ('Item. Ceutr., 1903, 2. r 19'], 
1093. ’ 

Test pieces of II different castings were examined with 
respect to tensile strength and resistance to bending and to 
shock. The percentage of silicon in the test pieces varied 
from 0-92 to 2-23 percent.; manganese, (>'20—1-27 ; 
phosphorus, 0-12—1-22; sulphur, 0-054—0-180; total 
carbon, 3"20—3-60; combined carbon, 0-52 —1-46; ami 
graphite carbon, 2-06—3-24 percent. In the case of speci¬ 
mens with a high silicon content, tin- tensile strength was 
higher the lower (he content of total carbon; with a 
decrease in the content of silicon, the amount of total carbon 
may be increased without injurious effects. Two specimens 
with a low silicon content^ 1 -14 and 1 -09 per e.ent.) and a 
relatively low percentage of carbon (3 45 and 3’20 per 
cent.), gave particularly good results. The proportions of 
sulphur aud phosphorus had practically no influence on 
the tensile strength, but the resistance to bending decreased 
with increase of tho amounts of these constituents. The 
resistance to bonding was diminished by a very high con¬ 
tent of combined carbon (over 0-90 per cent.). The 
resistance to shock increased as the proportion of phos¬ 
phorus was reduced, but was scarcely affected by the 
amount of combined carbon. In the ten specimens which 
answered all the tests satisfactorily, the amount of silicon 
varied between 0-92 and 2-13 per cent.; manganese, 
0-56—1-21; phosphorus, 0-23—0-69; sulphur, t)-t)78— 
0-123; total carbon, 3-36—3-02 ; combined carbon, 
0-63—0-87; and graphite carbon, 2'53—2-80 per cent. 
In general it may be stated that a casting is better the less 
sulphur and phosphorus it contains.— A. 8. 

Cyanide-Plant. Practice at the Ymir Mine, British 

Columbia. E. C. Holden. Trans. Arner. Jn-st. of Min. 
Eng., Oct. 1903. 

Tug ore consists of quartz with from 8 to 12 per cent, of 
sulphides; the mill-feed sometimes contains from 10 to 


applied. Then follows weak treatment applied on top in 
5-ton doses, as rapidly sh they disappear, to a total of 
40 or 50 tons; this is followed by wash-solution (O'05 to 
trace only of potassium cyaitido), 40 tons ; last of all by 
water as required to preserve the balance of solutions or 
secure low end-filtrates ; no solution is run to waste. While 
top treatment only was employed, the extraction was 
50 per cent, of the gold ; by means of the combined bottom 
and top treatment, it was raised to over 80 per cent. The 
cyanide consumption is high owing to the length of timo 
during which the ore is under treatment. The coats per ton 
while treating only 78 tons per day amounted to 0-545 dol. 
With the works treating 200 tons per duy, the cost is 
reduced to 38-6 cents.—J. 11. C. 

Smeltiny; llot-Blast -, for the Rlimination of Arsenic, 

Antimony, Lead, anil Zinc from (topper Mattes , and for 
the Production of Lead. 8. K. Hivtherton. Trans. Amer. 
Inst, of Min. Eng., Oct., !9(>3. 

The subject is discussed under two heads, viz., hot-blast 
copper matte smelting and lmt-blast lead smelting. The 
author considers that a blast-temperature of 500" F. is the 
highest that can be used for technical economy and that 
even a temperature of 200 'F. results in a great saving of 
fuel. He concludes with the following general propositions 
as to the use of heated blast in the treatment, of sulphides 
m the blast furnace:—(1) That the heat required for 
effecting what maybe called the “ net ” reduction of the 
raw material of I lie charge into metal or matte, and for 
effecting and maintaining the fusion of t he metal, matte, 
slag, &c., may be furnished by tin- fuel actually put into 
the furnace aud burned by the blast; or by the pre-heating 
of the blast; or by the oxidation of sulphur, Ac., in the 
charge. (2) That of these sources of effective heat, the 
first two cost money, while the third does not. (3) That 
the third can be more effectively utilised if the second also 
be called into play (that is to say, if the blast be pre-heated). 
(4) That the economic limits of this measure of economy 
in smelting must be determined in each case after due 
consideration of all the conditions, including not only tho 
ditficulty and cost of securing a suitable ore-mixture, but 
also the local cost of coke and other materials involved in 
the problem.—>1. H. C. 

Lead Smelting in Spain. H. Eriksson. Eng. and 
Mining J., 1903, 76, 734. 

The following is a description of a typical lead smelting 
works in Spain, where iron and machinery are expensive, 
whilst manual labour is very cheap. The furnace (see Eig.) 

was built of uncalciucd brick 


25 per cent, of slate. During the last three mouths of made of a black graphitic 

1902, it carried 0-3977 oz. of gold and 1-903 oz. of silver f clay, up to a height of about 

per ton of 2,000 lb.; also 2-65 per cent, of lead and /*'7VC. 'vv ; ♦ It. above the tuyeres, of 

2-92 per cent, of zinc. After crushing to pass a 2-in. \\ 1 which there were three; the 

“ grizzly,” it is stamped through a No. 9 or 11 diagonal | t, rfb'l ■ ' j upper part of the furnace was 

slot screen. The saving on the plates reaches 61-9 per f Jcu . v of common red brick. The 

cent, of the gold and 9"4 per cent, of the silver. The T “y j* entire cost of the furnace was 

plate-tails from each 10 stamps are put over thiee frue- j i j / less thim 100 dols. The flue 

vanners, yielding concentrates containing 16 per cent, of the t j I J | was connected to a gallery of 

gold, 35-4 per cent, of the silver, and 42 per cent, of the y - J 1 rough stone lined with plaster 

lead. The vanner tailings during the quarter ending Jan. U « ! j (10,000 ft. long, 3-5 by 7 ft. 

1903, assayed 0-0882 oz. of gold and 1-1051 oz. of silver 1 , [ \ inside). Moth ore-smelting and 

per ton, with lead 1-3 and zinc 2-2 per cent.; 65 per ll ' ^ T matte - smelting furnaces are 

cent, of these would pass a 100-mesh screen. For the . f worked. The slag and matte 

cyaniding, the author, after experimenting, adopted the j JjL — ‘iJW g- from the ore-smelting furnace, 

system of direct filling. The leaching vats are of steel, 32 ft. T W: X A ■’> *' 4 -yj are re-smelted together with dry 

diameter and 6 ft. deep, the distributors are of the usual .♦ 1/ ,1 / I.. 1 silver ore in the matte-smelting 

type; with all the stamps dropping, a vat is filled in from £ 1 j furnace, the product obtained 

28 to 82 hours; the average charge is 185 tons weight and i , being a matte containing 

the average time of treatment 10| days. After levelling and ' -'"Ty150 oz. of silver per ton aud 

adding dry lime, two 5-ton doses of weak solution (0-1 25—35 per cent, of the lead 

to 0-05 per cent, of potassium cyanide) are successively [ (/( j u ■ ■ . . charged. This is roasted and 

given, and afterwards four or five 10-ton doses of strong ; t l ■ %' . then smelted with the ore in 

solution (0-2 per cent.) at five-hour intervals. After this the ore-smelting furnace. The 

the charge is drained six hours; 20 tons of strong solution ores worked, are galena con- 

are now run in under the filter, this occupies six to eight taining from 5 to 83 per cent, 

hours. After three to six hours the charge is drained, and of lead and about 250 oz. of silver per ton of lead, 

a 10-ton top treatment follows. Top and bottom treatment dry silver ores containing up to 120 oz. of silver per ton, 

•bus alternate until 160 tons of strong solution have been and sufficient Linares carbonate ores to keep the silver 
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below 120 02 . per ton in the lead. The flax consists of 
iron carbonate with sufficient limestone to obtain 12 per 
cent, of lime in the slag. The charge for the ore-smelting 
furnace consists of 55 per cent, of ore and roasted matte, 
13 per cent, of flux, and 32 per cent, of slag. The amount 
of coke used, is 11 per cent, on the charge; it is piled up, by 
hand, in the centre of the furnace, and the ore charge fell 
in between it and the walls. Each furnace lists a capacity 
of 10—15 tons of charge per 24 hours. The slag produced, ! 
contains less than 35 per cent, of ferrous oxide, 0 1 5—0-75 
per cent, of lead, and 1 • 5 02 . of silver per ton. The output 
of the furnace is 7(1—H5 per cent, of the lead, and 34—BO 
per cent, of the silver. Total loss of lead and silver never 
exceeds 4 per cent. The cost of smelting per ton of ore 
is as follows:—Coke, 1*47 dols.; fluxes, 0’04; labour. 

0*<15; coal for power. O' 10 ; and general expenses, 0-17 ; 
total, 2'43 dols.—A. S. 

Tin in Tailings and Slimes ; Determination of - -, 

G. L. Mackenzie. XXIII., page 1310. 

English Patents. 

Steel applicable far Use in the Production of Tin Plate 

and Sheets; Manufacture of -. J. Stevenson, juu., 

and E E. Mnrquurd, Sharon, I’a. E)ng. Fat. 23,042, ! 
Get. 22, 1902. 

See U.S. Fat. 724,142 of 1903 ; this Journal, 1903, 557. 

—T. E. li. 

Alloy for Use. in the Manufacture of Steel and in the 
Production of Tin Plate and Sheets. J. Stevenson, juu., 
and E'. E'. Marquard, Sharon, Fa. Eng. Fat. 23,042a, 
Oct. 22, 1903. 

See 11.S. Pats. 714,618 of 1902, and 724,140 and 724,141 
of 1903 ; this Journal, 1903, 32 and 557.—T. E\ B. 

Steel \_for Armour-Piercing Projectiles ] ; Treatment of 

-. K. A. lladlield, Sheffield. Eng. Fat. 25,973, 

Nov. 25, 1902. 

The steel is first healed to from 850° to about 1,000° or 
1,100° C. (according to the hardness required), allowed to 
cool either completely, say to the external atmospheric ; 
temperature, or only partially, say to about 300° to 400° C., 
when it is re-heated up to from 500° (or 600° 0. for 
hardness or when toughness is required) to a maximum 
of about 720° C., aud is then cooled. The invention is i 
specially applicable to the treatment of hard nickel- j 
chromium steel for use iu the manufacture of armour- 
piercing projectiles. Eng. Fat. 7778 of 1902 (this Journal, j 
1903, 557) ib referred to. Compare also Eng. Fats. 27,753 
of 1897, and 16,181 of 1901 ; this Journal, 1899, 49, aud 
1902, 1280.— E. S. 

Copper Ores; Treatment of -. A. J. Evans, T. II. 

Jones, and J. R. Richards, all of Swansea. Eng. Fat. 
28,112, Dec. 19, 1902. 

Ores containing copper ns oxychloride or basic sulphate, 
are reduced to small lumps, and arc leached with a two or 
three per cent, solution of hydrochloric or sulphuric acid, 
or both, and the liquor is precipitated by hydrogen sulphide. 
The copper sulphide is separated, and the solution, con¬ 
taining regenerated acid, is re-used. In ease the ore contains 
salts of copper (chloride or sulphate), wholly or partially 
soluble, it is leached with water, the solution is treated with 
hydrogen sulphide, and the now acid liquor, after freeing 
from the precipitate, is used for further leaching.—E. S. 

Ores containing Copper; Treatment of- ——. W. Fay lie 
uud J. 11. Gillies, both of Orange, New South Wales. 
Eng. Fat. 6204, Mar. 17, 1903. 

Crushed copper ores are mixed with from 1 to 5 per cent, 
of their weight (according to the proportion of copper 
present) of pyrites, and the fixture is saturated with the 
ferrous sulphate liquors remaining from a preceding working 
of the process. The mixture is then dried and brought to 
a dull-red heat iu a suitable furnace, whereby the copper 


present is converted into sulphate. The product is leached 
with the weak wash solution remaining from the treatment 
of the previous batch of ore. Copper is precipitated by 
scrap iron from the solution obtained, and the resulting 
ferrous sulphate solution is utilised as described.—E. S. 

Furnace Regenerator for Metal Heating Purposes. W. F. 

Mason, Manchester. Eng. Pat. 28,734, Dec. 30, 1902. 
To obtain a continuous action in the furnace, which is pro¬ 
vided with air and gas ports, it is formed with a number of 
narrow flues for the products of combustion, a number of 
narrow passages for air, and narrow partitions or dividing 
walls between these flues and passages. A partial second 
roof or partition is provided within the furnace, to obtain a 
more equable distribution of the heated gases.—R. A. 

United States Patents. 

Steel; Manufacture of -. It. A. lladlield, Sheffield, 

England. U.S. Fat. 743,715, Nov. 10, 1903. 

In the process of steel-making by the pneumatic method, 
the oxidation of the molten metal during its conversion into 
steel, is controlled by milking successive additions of 
manganese at short intervals to the charge during the blow. 

—li. S. 

Steel; Composition fur Hardening -, (5. Kolb, 

Mannheim. U.S. Fat. 744,208, Nov. 17, 1903. 

See Eng. Fat, 2115 of .1902 ; this Journal, 1902, 552. 

T. E. B. 

Metals, Precious; Process of Extracting -, from 

Cyanide Solutions. J. A. Ogden, Assignor to S. W. 
Russell, both of Deadwood, S.D. U.S. Fat. 743,550, 
Nov. 10 , 1903. 

Tiie process is claimed of treating “ gold, silver, or other 
metals ” from a cyanide or “ primary solution,” which 
consists in mixing in a receptacle a given quantity of the 
cyanide or “ primary ” solution with a given quantity of a 
“ secondary ” solution, having a metal base, and capable of 
liberating tho metals in the “ primary ” solution. The 
mixture is passed into a second receptacle, in which it is 
agitated, whence it is led into a settling tank, from which 
the precipitate is collected, pressed, aud melted into bullion. 

—E. S. 

Metals, Precious; Apparatus for Extracting -, from 

Cyanide Solutions. J. A. Ogden, Assignor to S. W. 
Russell, both of Deadwood, S.D. U.S. Fat. 743,551, 
Nov. 10, 1903. 

The process described in the preceding abstract is conducted 
in apparatus comprising a combination of “ primary ” and 
“secondary” solution tanks from which the respective 
solutions are ruu through valved measuring columns into a 
mixing receptacle provided with an agitating device, from 
which receptacle tile liquor is passed into a settling tank, 
and thence into a clear-solution tank.—E. S. 

Quicksilver Ore-Reducing Apparatus. Eh C. Meyer, 
Kansas City, Mo. U.S. Pat. 742,887, Nov. 3, 1903. 

The first claim is for “ the combination of a furnace for the 
reduction of ores, a water-tank having a discharge pipe, a 
cupola having its lower edge submerged in the water ol the 
1 tank and provided at its front end with au opening eou- 
J tabling an absorbent packing in contact with the water, and 
at its rear end with a gate-controlled opening and vent-pipe, 
a fan-casing having a spout projecting into the cupola 
through the packed opening, a pipe connecting the furnace 
uud the casing, and a driven fan in the latter to draw the 
ore fumes and products of combustion from tho furnace aud 
discharge them through the spout on to the water iu the 
tank.”—E. 8. 

Amalgamator. II. Hocsehcn, G. Murks, and li. Elisele, 
Omaha, Nebr. U.S. Fat. 743,871, Nov. 10, 1903. 

The amalgamator comprises a horizontal rotating cylinder, 
having au internal spiral amalgamating and conveying 
plate, secured by shafts to one of tho end plates, and 
rotating with the cylinder. The end plates are adapted to 
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contain a quantity of mercury, which flows through openings 
in the outer edge of the spiral plate. Home of the shafts 
which pass through the convolutions of the spiral plate, 
carry mixing paddles, whilst other shafts carry perforated , 
fabric-covered collecting-blades. A settling chamber for 
separation of the pulp from the mercury is arranged at one 
cud of the cylinder, a valved discharge from which is 
automatically controlled.—E. S. 


Metallurgical Process. [Zinc, Calcium Carbide, and 
Carbon Bisulphide.'] (). W. Brown, Bloomington, and 
W. F. Oesterle, Marion, Ind. U.S. Bat. 712,830, Nov. 3, 
1903. 

Metallic zinc and a carbide arc simultaneously produced 
by adequately heating a mixture of zinc ore with carbon 
and the oxide of a metal having greater affinity for carbon 
than the zinc. For instance, zinc blende is mixed with 
carbon and lime or limestone, and is sufficiently heated to 
obtain zinc and calcium carbide. Carbon bisulphide is also 
one of the products. Among the claims, is one for u 
mixture consisting of two molecular weights each of zinc I 
blende and of lime, with seven of carbon, to be heated 
in an electric furnace, the products being as described. 
—E. S. 

Alloy [Aluminium-Copper-Cadmium]. IV. Kuhel, Berlin. 
U.S. Fat. 743,500, Nov. 10, 11103. 

See Eng. l’at. 10,453 of 1903 ; this Journal, 1903, 1090. 

—T. F. B. 

Chromium [Compounds] Jrom Chrome Iron Ore; F..r- 

Iracling -. K. Suehy and II. Speeketcr, Assignors to 

Ohetn. Fabr. Griesheim Kloktron, Gricsheiin-on-the-Muiu. 
U.S. Fat. 713,668, Nov. 10, 190.3. 

See Eng. Fat. 5902 of 1903 ; this Journal, 1903, 950. 

—T. F. B. 

Furnace. I). K. Steele, Curtis Bay, Md., Assignor to 
H. D. Ilarvcy, Baltimore, Md. U.S. Fat. 743,947, 
Nov. 10, 1903" 

A SMEi/riNu furnace is formed of a cylindrical firebrick 
shell with a casing mounted on trunnions, to admit of tilting, 
in which a crucible is mounted on a supporting baffle block, 
square in cross section, presenting one edge opposite an 
■opening in front of which a burner is stationed for mixing 
air and oil, and forcing the ignited mixture through the 
opening, so as to impinge against the block edge, whereby 
the flame is distributed through the furnace. The crucible 
is so mounted that its molten contents may be poured 
without dislodging it front the furnace, the latter being 
then removed so as no longer to face, the burner.—E. S. 


Metallic Coatings on Metallic Objects ; Process of De¬ 
positing -. A. Darlay, Fans. U.S. Fat. 744,170, 

Nov. 17, 1903. 

See Eng. Fat. 15,383 of 1899 ; this Journal, 1900, 750. 

b —T. F. B. 


Ekencii Patents. 

Iron and Steel; Cementation of - -■ C. Inunargese. 

Fr. Pat. 333,076, March 11, 1903. 

The invention consists in the use of a mixture of soot and 
of vegetable charcoal in the eemeutation of iron and steel. 
Preferably, the ehareoal is produced from the bark of the 
pine or other resinous tree, to which, before carbonising in 
closed vessels, resins or mineral or vegetable oils, or the 
like, are added, the soot formed in the process, being 
collected for the purpose of the invention.--K. S. 

Coke; Process of Increasing the Cohesion and Density 
of —, particularly of Metallurgical Coke. 1<. Bague. 
Fr. Pat. 332,946, June 10, 1903. II., page 1287. 

Minerals; Treatment of [Agglomerating] Sandy and. 

Friable -*, to Prepare them foi the Furnace. 3. 

Loenenthal and B. Lippert. Fr. Fat. 332,970, June 11, 
1903. 

See Eng. Fat. 10,659 of 1903 : this Journal, 1903, 1001. 

6 —T. F. B. 


Solder; Liquid -. J. Calltnann and U. Bormann. 

Fr. Fat. 333,201, June 19, 1903. 

See Eng. Fat. 13,557 of 1903 ; this Journal, 1903, 1052. 

—T. F. B. 

XI.—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 


(A.)—ELECTRO-CHEMISTRY. 

Benzyl Chloride , »§•<?., Pyrogenetic Syntheses from -, by 

means of the Electric Current. W. Loeb. Zeits. 

Electrooium., 1903, 9, [46J, 903—‘. 108 . 

Tine decomposition of benzyl chloride is analogous to that 
of chloroform (this Journal, 1901, 1119): two molecules 
separated hydrochloric, acid, and yielded stilbene , C tf II # .CH: 
Cil.OfiHr,. ‘25 grins, of beuzal chloride (benzylene diehloride) 
were similarly treated for l. 1 ,—*2 hours. On fractionating 
the resulting brown magma at 15 nun., 8—10 grins, of a- and 
/8-tolanediclilorides, H,.C(CI):(. , (Ol). (' rt ll r „ distilled over 
at 170 ’—180°, leaving a slight residue.—*W. A. C. 

Electro-Deposition in Photography, 

J. Rieder. XXI., page 1307. 

English Patents. 

Poles or Electrodes of Electrolytic Apparatus and the 
like. G. J. Atkins, Tottenham. Eng. Pat. 21,021, 
Sept. 20, 1902. 

SKK.Fr. Pat. 330,819 of 1902; this Journal, 1903, 1092. 

—T. F. B. 

Batteries ; Impts. in Secondary --. J. V. Johnson. 

From H. B. Ford, New York. Eng. Pat. 12,032, May 
26, 1903. 

Thk negative electrode consists of a thin copper plate 
coated with zinc, and enclosed between plates of a highly 
electro positive element, such as zinc, the compound plate 
being corrugated vertically, and enclosed in a porous cup 
containing mercury. The positive electrode consists of a 
lead or copper support, perforated and corrugated, with 
peroxide of manganese covering. The negative electrodes 
are supported a little above the bottom of the containing 
vessel, and the positive electrodes have projecting lugs 
dipping into this space so as to keep contact with the 
materials detached and shed from the positive plates. Dilute 
sulphuric acid, 25° B., is used as the electrolyte.—B. N, 

Carbonate of Soda , Caustic Soda, Carbonate of Potash t 
Caustic Potash , and the like ; [Electrolytic] Process for 

Producing -, and Apparatus therefor. W. P. 

Thompson, London. From Savon Prcres et Cie., 
Marseilles, ling. Pat. 13,119, June 11, 19U3. 

She Fr. Pat. 330,924 of 1903; this Journal, 1903, 1086. 

—T. F. B. 


Nitric Products; Electric Plant for the Synthetical 

Production of -, by Discharges of Electricity in 

Gascons Mixtures. J. von Kowalski and I. Moscicki, 
both of Fribourg. Eng. Pat. 20,497, Sept. 23, 1903. 

The electric plant cousists of a transformer with primary 
and secondary coils, and iu the circuit of the latter several 
discharging sections are introduced “ in derivation,” each 
section containing a condenser and self-induction coil 
without iron core, in series with the discharging electrodes. 
A self-induction coil of larger size is also introduced “ in 
derivation” in the induced circuit, thus ensuring the high 
tension necessary to produce an arc of sufficient length. 
The mutual reaction of the different condensers induces, in 
each discharging section, electric oscillations of very high 
frequency, hut the self-induction coil of each section limits 
the frequency to a number of periods comprised between 
that of the induced circuit and that which tends to produce 
the mutual reaction of the condensers. The discharging 
sections are also grouped, each group, consisting of several 
sections, being derived from a self-induction cod of larger 
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size containing an iron core, which, by its inductions! 
resistance, prevents the electric oscillations, caused by the 
condensers from one and the same group, from being 
diffused into the winding of the transformer. At the same 
time the grouping of several discharging sections renders 
possible the mutual reaction of the condensers in any one 
group, and thus secures the high frequency necessary to 
produce a good yield of nitric compounds.—li. N. 


means of terminals each of which is at all points in contact 
with one of the surfaces or walls of the tube, and air or 
oxygen is passed through the tube in proximity to the 
inner terminal.—B. N. 

Ozone; Apparatus for Converting Oxygen into -. 

I 1 ’. 8. Blackmarr and J. L. Willford, Minneapolis. 
U.S. l’at. 743,432, Nov. 10, 1903. 


United States Patents. 

Insulating Material; Manufacture of Electrical -. 

C. Jung and A. Kitted, Assignors to A. llrecher, Vienna. 
U.S. Pat. 742,997, Nov. 3, 1903. 

See Kng. Pat. 5755 of 1900; this Journal, 1900, 911. 

—T. K. B. 

Chlorides of Carbon ; /'recess of Producing -. K. J. 

Machalske, Brooklyn, Assignor to C. 11. Lyon, Chicago. 
U.S. lilt. 742.340,‘Oct. 27, 1903. 

An electric furnace, containing three or more sets of 
electrodes, is charged with a mixture of an alkali chloride 
and silica, which is heated by the lowest set of electrodes; 
above this is charged a quantity of broken carbon heated 
by the second sel of electrodes to a temperature sufficient 
for the combination. The carbon chlorides, as they 



leave the furnace, are subjected to further heat from 
electric arcs. Sulphur may be added to the mass of 
carbon if a mixture of sulphur chlorides and carbon 
chlorides be required. (See also U.S. Pat. 737,123 ; this 
Journal, 1903, 1063.)—T. F. B. 

Electrolytic Process. E. Hannon, Brussels, Assignor to 
the Solvay Process Co., Syracuse, New York. U.S. Pat., 

742.864, Nov. 3, 1903. 

The current is passed through an eleotroiyte and an 
adjacent fluid electrode, the latter being removed from its 
surface only, and the electrolyte is moved along the 
adjaeent surface of the fluid electrode during the time, and 
in the direction, of the removal.—B. N. 

Electrolytic Process. E. Hannon, Brussels, Assignor to 
tho Solvay Process Co., Syracuse, New York. U.S. Pat. 

742.865, Nov. 3, 1903. 

The electrolyte is in electrical contact with a fluid 
electrode, the latter being supplied with fresh material at 
its under surface, and removed by gravity from the opposite 
surface in contact with the electrolyte, without mixing 
the adjacent surfaces of electrode and electrolyte, and 
■without agitating the remainder of the electrode.—B. N. 

Ozone; Method of Converting Oxygen into -. F. S. 

Blackmarr and J. L. Willfoyj, Minneapolis. U.S. l’at., 
743,431, Nov. 10, 1903. 

Aw induced electric current is applied to the inner and 
outer surfaces of a tube, formed of dielectric material, by 


The circumference of a tube or cylinder, formed of a dielec¬ 
tric material, is covered with a series of wires in contact 
at all points with the outer surface, and forming oue 
terminal of an induction coil; the second terminal is 
connected to a series of wires arranged longitudinally 
upon, and in contact with, the inner surface of the cylinder. 
A fan, operated by suitable means, draws a eurrent of air 
or oxygen through a filter, then through the tube, deflectors 
in the latter causing the gas to pass along the inner wall 
in proximity to the internal wires.—B. N. 

Ozone; Apparatus for Converting Oxygen into -, 

F. S. Blackmarr and .1. L. Willford, Minneapolis. 

U.S. L’at. 743,433, Nov. 10, 1903. 

Tubes or cylinders, each formed of a dielectric material, 
are arranged in a scries, one tube inside another, so as to 
leave sir or oxygen passages between them, and electric 
conductors or electrodes, connected with the terminals of 
i!i electric generator for producing au interrupted current, 
are arranged in these passages, oue or more of the electrodes 
being in contact with the inner surface of one tube, and 
tile outer surface of the adjacent one. The electrodes may 
he in the form of corrugated plates, spring plates, or 
plates provided with spring tongues, so as to make close 
connection with the surfaces of the tubes, aud also retard 
and deflect the air passing through. Alternate electrodes 
arc connected to the opposite poles of the generator, and 
there is also an arrangement for cutting out one or moro 
of the electrodes from the circuit.—B. N. 

Fbench Patents. 

“ X ” or Cathode Rays; Employment of in 

Chemical Actions brought about by Electric Discharges. 

A. de Montlaur. Fr. Put. 332,744, June 3, 1903. 

The gases, to be subjected to the electric discharge, are 
submitted to a preliminary or simultaneous action of X or 
cathode rays, the ionisation of the molecules making the 
gases better conductors. The X rays may be generated 
inside a perforated aluminium cylinder, surrounded by a 
second concentric cylinder enveloped in lead, the latter 
serving to reflect the rays and thus utilise them more com¬ 
pletely. The gases enter the aluminium cylinder and pass 
between the two metallic surfaces. The discharge may 
also be produced between two electrodes, one on the axis 
of the tube through which the gases are being passed, and 
the second against the interior wall of the tube. Tho 
electrodes may be such a distance apart that the discharge 
will not pass, but on projecting the X rays into the tube 
along its axis, the current passes in the form of a luminous 
cone aroimd the inner electrode. The X rays may be 
produced either by tho discharge or hy a special current. 


Electrical Energy by the Direct Utilisation of the Chemical 
Energy of a Combustible Substance ; Process of Genera¬ 
tion of -. H. Tourneur. Fr. Pat. 332,982, June 11, 

1903. 

A solution of a metallic sulphide, such as potassium 
sulphide, is circulated through the positive compartments 
of a vessel for generating the electric current, these com¬ 
partments being separated from the negative ones, contain¬ 
ing the circulating depulariser (such as nitric acid), by 
semi-permeable membranes. The electrodes are carbon 
rods suitably connected in series and dipping into the 
exciting and depolarising liquids. The sulphide is oxidised 
to sulphate, which is separated by crystallisation, reduced 
to sulphide by the action of a combustible in an appropriate 
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furnace, and then again used in the generator. The 
depnlariser is treated in a suitable manner with a current of 
air go os to regenerate the nitric acid.— B. X. 

Cellulose from Wood; Manufacture of -, by Chlorine 

developed by tile Electrolysis of Metallic Chlorides. 
C. Kellner. First addition of June 18, 1903, to Fr. Fat. 
326,313, Nov. 13, 1902. XIX., page 1304. 

(#.)—ELECTRO-MET ALLUKGY. 

English Patents. 

Electroplating ; Apparatus for -. P. Hubert, Paris. 

Eng. Pat. 8679, April 16, 1903. 

See Fr. Pat. 320,351 of 1902; this Journal, 1903, 101. 

—T. ]•'. 11, 

Gold; Electro-deposition of - W. Kington, 

Birmingham. Eng. Pat. 13,750, June 20, 1903. 

A hard durable alloy of gold is deposited upon base 
metals by using an alloyed anode, preferably in a cyanide 
solution. The anode-alloy may consist of about 3 oz. of 
gold with 10 oz. of copper and 6 oz. of Herman silver. 

— W. 0. M. 

Earthy Alkali Metals, especially Calcium; Process Jbc 

the Electrolytic Production of -. \V. E. Evans, 

London ; from Elektrochem-Wcrke, (1. m. b, 11., Bitter- 
feld, Germany. Eng. Pat. 20,655, Sept. 25, 1903. 

The electrolyte, fused anhydrous calcium chloride, or other 
compound, is placed in a suitable vessel, ami a vertical 
cathode with lint bottom is lowered so that it just touches 
the surface of the molten bath. The alkaline earth metal 
is deposited in a fused stale on this flat surface, and the 
electrode is then slightly withdrawn ; the deposited metal 
solidifies and, adhering to the cathode, forms a continuation 
of it. Thus fresh metal is deposited on the new surface, 
and the slow withdrawal of the cathode being continued, a 
continuous rod of alkaline earth metal is gradually built up. 
This is protected from atmospheric oxidation by a sheath 
of solidfied electrolyte which forms upon its surface. 

—W. G. M. 

United States Patent, 

Furnace; Electric -. W. S. Franklin, Assignor to 

F. Uonlin, both of Bethlehem, Pa. U.S. Pat. 742,852, 
Nov. 3, 1903. 

The furnace consists of a suitable structure having a 
chamber containing a “ molten conductor ” in contact with 
one electrode, the second electrode projecting through an 
opening in the upper part of the chamber, and is above the 
conductor so us to form an arc. A reciprocating motion is 
given to the tipper electrode, which is provided with 
downwardly-projecting teeth, and the material to be treated 
is thus fed as required through the opening.—B. N. 

French Patents. 

Electric Furnaces; Process of Introducing Substances 

into -. La Society Trolhattans Elektriska Kraftaktie- 

bolag. Fr. Pat. 331,337, April 18, 1903. 

See Eng. Pat. 9932 of 1903; this Journal, 1903, 1054. 

6 —T. F. B. 

Metallic Combinations; Process for Reducing -, or for 

Fusing Metals, especially Nickel and Iron, in the 
Electric Furnace, Soc. Siemens et Halsko Akt.-Ges. 
Fr. Pat. 333,218, June 20, 1903. 

In the reduction of metallic oxides, or in fusing metals in 
the electric furnace, and particularly in the caso of nickel 
and iron, there is liability of the metal to take up carbon 
from the electrodes. To obviate this, a layer is formed, 
covering the lower electrode, of a material that will 
condnet electricity when fused, either as a liquid or as a 
semi-fluid, but which will prevent contaot between the 
metal and the electrode. A mixture of magnesia with 
fluorspar, or with an oxide of titanium, for instance, 
meets these requirements.—E. S. 


XII.-FATTY OILS, FATS. WAXES, 

AND SOAP. 

Grape - Seal Oil; Expression of -■. Chem. Rev. 

Fett- u. Ilarz-Ind., 1903,10, [10], 219—221. 

The author calculates that each barrel of wine of 600—700 
litres corresponds to 30 kilos, of grape seeds, yielding 
at least 4 kilos, of oil, and then he gives an outline of 
the best methods of recovering what is usually a waste 
product. The freshly-expressed grapes consist approxi¬ 
mately of 25 per cent, of stalks, 50 per cent, of skins, and 
25 per cent, of seeds, and contain on the average the 
following proportion of constituents:—Water, 54’2; pro- 
teids, 7"4 ; fat, 5*6; nitrogen-free extractives, 24-4 ; fibre, 
7' o; and ash, l 1 I percent For the extraction of the oil, 
the kernels must he separated. Seeds lroin dark Italian 
grapes gave the following results on analysis:—Oil, Ifi’8; 
proteids, 13-7 ; nitrogen-free extractives, 46-0; Abre, 21*9; 
and ash, 1 • 6 per cent, calculated on the dry substance. The 
seeds from white grapes are richer in oil than those from 
black grapes, whilst grapes containing little sugar yield 
seeds poorer in oil than sweet grapes do. The largest yield 
of oil is given by the seeds from vigorous varieties of the 
vine at the full harvest. If the seeds be stored, the amount 
of oil decreases to a remarkable extent. The finely- 
ground mass, obtained by crushing the dried seeds, is 
subjected first to cold and then to hot expression, an 
addition of 10 to 12 per cent, of water being made to the 
mass for the first pressing, and of 25 per cent, for the 
second pressing. The oil obtained by cold expression 
from fresh seeds is golden yellow and sweet, whilst seeds 
that have been stored for some time yield a somewhat 
darker oil with a slightly hitter flavour. Oil of the second 
expression is brown and has a pronounced hitter taste. 
The cold-drawn oil is edible, whilst that obtained by hot 
expression can be used as a lamp oil after refining with 
sulphuric acid. The expressed seeds are valuable as food¬ 
stuffs. The press-cakes arc friable aud have a mild taste 
and characteristic odour. A sample from Italian grape- 
seeds examined by the author gave the following results 
on analysis:—Water, 15-9; oil, 8*5; proteids, 14*5; 
nitrogen-free extractives and fibre, 54*5; and ash, 6*6 per 
cent.—C. A. M. 

Sprat Oil and Cod-Liver Oil; Cause of Odour of -. 

L. Servais. Chem. Rev. Felt- u. Harz-Ind., 1903, 10, 
[10], 231. 

From a series of experiments described in detail the author 
concludes that the substances which give to these and other 
fish oils their characteristic odour are mainly of an 
aldehydic nature, and are produced by the action of 
atmospheric oxygen on the glycerides of the unsaturated 
fatty acids in the oils.—C. A. M. 

Flours; The Fatty Matters and Acidity of ——. 

Belland. XVIII. A., page 1303. 

English Patent. 

Oil from Seeds and other Oleaginous Substances and 

Materials; Process and Apparatus for Extracting -. 

E. Stephenson, Kingston-upon-Hull. Eng. Pat. 28,810, 
Dec. 23, 1902. 

The crushed seed is conveyed through a series of extractors 
by means of revolving elevator buckets, and is extracted by 
a solvent in its passage. From the last extractor the meal 
is carried by a screw or other conveyor into revolving 
kettles, whence, after evaporation and recovery of the 
solvent, it is discharged into a cooling tower. The oil and 
solvent in the extractors pasR into separators, whero the 
solvent is evaporated and condensed.—C. A. M. 

United States Patent. 

Soapsuds; Process of Treating Hot Refuse -. S. 

Turner, Sowerby Bridge, and F. W. Akeroyd, Batley, 
England. U.S. Pat. 743,959, Nov. 10, 1903. 

The soapsuds are first reduced to a density slightly higher 
than that of water, then oxidised by a current of cold air. 
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which also reduces the temperature, and finally “ curdled ” 
by the addition of an acid, with or without the previous 
addition of finely-divided material.—C. A. M. 

French Patent. 

[ Wax] ; Compositions for Candles, Wax Matches, Wax 
Flowers, ,Vc. A. Berger. Fr. Pat. 333,304, June 23, 
1903. 

Mixtures, which chiefly consist of paraffin wax (80—93 
percent.) with only small proportions of stearine (2—10 per 
cent.) or ceresin (2—5 per cent ), are made to closely 
resemble real stearine, as regards opacity, &c., by the 
addition of ketones of the acetone series (5—10 per cent.) 
or mineral oil (5—8 per cent.).—B. L. J. 


XIII—PIGMENTS, PAINTS; EESINS. 
VARNISHES; INDIA-RUBBER, Etc. 


(C.)—INDIA-RUBBER, &o. 

Rubber; Vulcanisation by means of Recovered -. 

Gummi-Zeit., 1903, 18, [«], 153. 

Goon results are obtained in vulcanising low - grade 
articles containing recovered rubber, such as packing, mats, 
threads, &c., if the vulcanisation be effected by the sulphur 
almost invariably left in commercial recovered rubber. 
Such mixings contain up to 10 per cent, of fresh rubber, 
and would require 0*7 percent, of sulphur for vulcanisa¬ 
tion (being 7 per cent, of the weight of the raw rubber). 
This would be added in the form of 15 per cent, of recovered 
rubber, allowing 2 per cent, of its original 7 per cent, of 
sulphur to have been actually used up in its vulcanisation. 
Such goods last better than if extra sulphur were added. 

—.1. K. B. 

XIV.—TANNING; LEATHER, GLUE, SIZE. 

Enqlish Patent. 


(A.)—PIGMENTS, PAINTS. 

English Patents. 

Paint; Manufacture of -, G. G. M. Hardingham, 

London. From Soe. Miniere e Fonderie d’Autiinonio, 
Genoa. Eng. Pat. 28,931, Dec. 31, 1902. 

See Fr. Pat. 330,224 of 1903 •, this Journal, 1903, 1090. 

—T. F. B. 

Lakes; Manufacture of Red -, [From Azo Dyestuffs .] 

0. D, Abel, London. From Act.-Ges. f. Anilinfabr., 
Berlin. Eng. Pat. 1235, Jan. 17, 1903. 

See Fr. Pat. 328,575 of 1903 ; this Journal, 1903, 992. 

—T. F. B. 

United States Patent. 

Pigment, and Process of Making same. W. J. Armbruster 
and J. Morton, St. Louis. U.S. Pat. 743,802, Nov. 10, 
1903. 

A pigment consisting iff barium carbonate and aluminium 
hydroxide is produced by precipitating a solution of barium 
hydroxide, with or without another soluble barium salt, 
with sodium carbonate, and adding the resulting mixture to 
a solution of aluminium sulphate; if a solution of barium 
sulphide be added to the final mixture, a pigment is obtained 
consisting of barium carbonate, aluminium hydroxide, and 
barium sulphate.—T. F. B. 

French Patents. 

Pigment [Barium Sulphate and Zinc Hydroxide] ; Pro¬ 
cess of making a -. W.J Armbruster and J. Morton. 

Fr. Pat. 332,995, June 12, 1903. 

See Eng. Pat. 13,102 of 1903; this Journal, lOO'b 1055. 

—T. F. B. 


Colours fur Painting, and Process of making them. 
N. Hirschfeld. Fr. Pat. 333,130. June 17, 1903. 


See Eng. Pat. 14,385 of 1903 ; 


this Journal, 1903, 1055. 

—T. F. B. 


Pigment; Process of Manufacturing a -■■ \V. J. Arm¬ 

bruster and J. Morton. Fr. Pat. 333,257, June 22, 190.1. 

See U.S. Pat. 731,152 of 1903 ; this Journal, 1903, 874. 

—T. F. B. 


Pigment and its Manufacture. W. J. Armbruster and 
J. Morton. Fr. Pat. 333,258, June 22, 1903. 

See Eng. Pat. 13,813 of 1903 ; this Journal, 1903, 106G. 
b — T. F. B. 




(/?.)- RESINS, VARNISHES. 

United States Patent. 

Oil-Varnish; Process of Manufacturing -W. i 

Traine, Wiesbaden. U.S. Pat. 744,263, Nov. 17, 1903. 

See Eng. Pat. 5261 of 1903; this Journal, 1903, 758. 

B —T. F. B. 


[Leather Substitute'] Coriaceous Material; Manufacture 

of an Improved --. A. Menesdorffer, Melbourne, 

Australia. Fng. Pat. 20,488, Sept. 23, 1903. 

Marine cryptogamic plants, such as various kiods of fucus, 
are collected, cleaned, and sorted, immersed for 1—30 days 
in dilute sulphuric or nitric acid (2 per cent.) until of a 
dark green colour, washed free from acid, and then placed 
in dilute alkali solution. The surface is brushed or scraped, 
and the seaweed is then well washed, dried oil a rack or 
stretcher to avoid shrinkage, and dressed with glycerin 
containing carbolic acid (3—5 per cent.).— R. L. J. 

French Patents. 

Skins [with the Hair on] ; New Process for Preparing. 

J. R. Dolat. Fr. Pat. 333,187, June IH, 1903. 
Instead of the usual order of treatment, furs and other 
haired skins arc dyed immediately after the fulling or 
cleansing process, and. fleshed and degreased afterwards. 

—R. L. J. 

Gelatin and Glue from Bones ; Process of Extracting - 

II. Hilbert and Bayeriscbe Akt.-Ges. f. Chem. und 
Landwirthscliaftliches-cbem. Fabr. Third addition, dated 
June 18, 1903, to Fr. Pat. 324,432, Aug. 20, 1902 ; (this 
Journal, 1903, 5G3 and 1056). 

See Eng. Pat. 13,682 of 1903 ; this Journal, 1903, 1007. 

—T. F. B. 

Glue ; Manufacture of -. O. Schneider. 

Fr. Pat. 333,277, June 23, 1903. 

The crushed bones are extracted by the help of oxygen or 
compounds which yield oxygen with acids,. e.g., per- 
manganates, and with sulphurous acid; similar agents 
are used to clarify the liquors before concentration. In 
macerating the crushed bone the treatment witli perman¬ 
ganate takes place, and is preferably conducted under a 
pressure of about 4 atmospheres.—R. L. J. 

XV.-MANURES, Etc. 

Fertilisers and the Preparation of Potato Land in 
Germany. U.S. Cons. Reps., Oct. 17, 1903. 

The three essential elements to bo provided by artificial 
fertilisation are phosphoric acid, potash, and nitrogen. 
The first is obtained through the application of mineral 
phosphate, Thomas slug, phosphate meal, or bone dust. 
Thomas meal is applied in the proportion from 1,000 to 
1,200 lb. per acre, but being sparingly soluble it acts very 
slowlv on the growiug crop, aud in dry seasons hardly at all. 
It is most effective in moist soils and in seasons of abundant 
rainfall. Steamed bone dust is used—390 to 400 lb. per 
acre—by being strewn over the land in late autumn and 
ploughed in. Superphosphate fertilisers are used in the 
spring, and are deposited and covered with the seed at 
planting time. Far more important, however, for potato 
culture are the potash-salts, kaioite, and carnallite. The 
development of potato production in Germany during the 
past 30 years has been due to an unlimited supply of potash 
minerals. Many of what are now the best potato lands 
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were 20 years ago deficient in potash, for the reason that 
the potato consumes that element in large proportion. But 
neither kainite nor carnallite could be used raw and directly 
as a manure for the growing crop without impairing the 
quality of the potato. To produce the best effect these 
salts have to be assimilated with other elements in the soil. 
To secure this result they are applied during the preparatory 
process, one or two years before the land is planted to 
potatoes, and serve to nourish clover, lupin, or other fallow- 
crops that are grown and ploughed under as manure. By 
this method the potash suits are transformed and mingled 
thoroughly with the soil, which is also enriched by the 
nitrogen of the buried vegetation. Nitrogen is applied in 
the form of stable manure worked into the scil during the 
one or two years previous to potato planting, and of nitrate 
of soda, which is used as a top dressing applied directly 
while the plants are growing. Nitrate of soda, as a top 
dressing, has an immediate effect in stimulating a crop, but 
it should never be applied to the soil in autumn nor in the 
spring before the potato sprouts have appeared above 
ground. The secret of success in potato cultivation consists 
in the scientific preparation of the soil, not only by the 
restoration of its exhausted elements, hut by enriching it by- 
deep cultivation and the ploughing in of green manure 
crops, which have taken up and transformed the crude 
mineral fertilisers. Laud thus prepared will yield three or 
even four crops of potatoes before they begin to deteriorate. 
Where a farmer cannot advantageously raise any other crop, 
he may continue to plant potatoes on the same ground 10 or 
12 years,hut a change of cereals, beets, or clover is advisable 
after the fourth successive season of potatoes. 


XVI.—SUGAR, STARCH, GUM. Etc. 

/{educing Sugar in the ( 'due; Disappearance of -. 

H. W. Wiley. Bull, do 1’Assoc, des ( him. dc Suer. ct. do 
Dist., 1903, 21, [•*], 3(13—365. 

During the earlier period of growth, the ratio of reducing 
sugar to sucrose in the juice of the cane is very high, hut 
reaches a minimum at maturity. This theory is confirmed 
by the analyses of four samples of cane from Florida 
which contained not a trace of glucose. They were cut 
in May, 1903, seventeen months after planting. This is re¬ 
garded as an example of a complete cycle of vegetation 
of the cane, probably a cycle which has not been realised 
in a more southern region. It is evident that the cold 
nights of winter contributed to complete the period of 
development while at the same time preventing the com¬ 
mencement of the second vegetation, which would certainly 
have reversed the metabolic activities in the interior of 
the cane and have produced inversion of a portion of the 
sucrose.—L. J. de W. 

Beetroot Juice; Lehmkuhl process for Purification of -•. 

J. Zamaron. Bull, dc l’Assoc. des Chim. de .Suer, et do 
Dist., 1903, 21, [4], 414-120. 

From experiments made with a model diffusion battery, 
the author is led to think that the quantity of albumin 
separated in the scums by the Lehmkuhl process is not 
greater than that obtained in the ordinary process, for if 
basic sulphate of alumina, added to the diffusion juice in 
the proportions indicated by the inventor, really produced 
a coagulation of part of the organic matters, the filtered 
juice should be purer than untreated juice, and analysis 
shows this is not the case. There was also found to be 
a sensible inversion of sugar at 75° C., and the use of so- 
called basic sulphate of alumina adds a new non-sugar to 
the juice. (See also this Journal, 1902, 921 ; and 190.1, 
308, 1057).—L. J. de W. 

Diffusion Juices New Process for the Purification of -, 

'with the Minimum of Lime. J. Zamaron. Bull, de 
l’Assoc. des Chim. de Suer, et de Diet., 190.1, 21> [i]» 
420—426. 

The process is based on the treatment of diffusion juice 
by a quantity of gelatinous aluminium hydroxide. Fil¬ 
tration and saturation are greatly facilitated and only two- 
thirds of the usual lime is required, thus reducing the lime 


used to 1 per cent. If the alumina could be supplied in 
the gelatinous state at 10 francs per 100 kilos., the author 
is of opinion that it could he applied with advantage. 

—L. J. do W. 

Starch ; Coagulation of -. J. Wolff and A. Fernbach. 

XVII., page 1302. 

English Patent. 

Saccharine Syrups, Brine, or other Fluids; Improved 
Means of /Evaporation for the Concentration or Con¬ 
densation of -. F. Meyer, London. From ,J. \V. 

Meyer and J. W. Arbuekle, Trinidad. Eng. Pat. 19,962, 
Sept. 16, 1903. 

In each of the scries of vessels in the evaporating apparatus, 
a sparger or sprinkler rotated by the pressure of the liquid, 
or hv gearing, &c., is employed to distribute the liquid over 
the usual steam-heated tubes. Ilefore passing from one 
vessel to the next, the liquid may, if necessary, be returned 
by a circulating pump, anil distributed a second tiuio over 
the tulies of the former vessel. (See also Eng. Pat. 9078 
of April 22, 1903 ; this Journal, 1903, 876.)—U. A. 

FuKNi.it Patents. 

Invert Sugar from Beetroots; Manufacture of -. 

G. Dehayser. Fr. Pat. 333,056, June 15, 1903. 

Bert juice is purified by double carbonation and sulphuring 
in the usual way; the cane sugar is then inverted by 
boiling with a mineral acid ; the acid is neutralised by 
chalk, and the juice is filtered and decolorised by char. 
The liquid is then evaporated to u syrup and employed as 
such, or it is caused to crystallise for the production of 
solid invert sugar.—J. F. II. 

Sugars or Starches from Saccharine or Amylaceous 
Materials ; Mechanical Extraction of G. l’ereire. 

Fr. Pat. 333,110, June 16, 1903. 

The raw materials are dried rapidly at a low temperature 
they are then reduced to an impalpable powder without 
rise of temperature. The powder is then caused to fall 
from a height, whilst a powerful current of air is blown at ' 
right angles to its course. In this way the various con¬ 
stituents of the powdered materials are deposited in a 
dust-chamber in an order corresponding with their relative 
densities, and the products thus separated, tiro collected 
and worked up according to their nature.—J. F. B. 

Diffusion Process. T. de Lewicki. Fr. Pat. 333,164, 
Juno 18, 1903. 

The beet chips are exhausted with liquors charged with 
suitable antiseptics, «.</., ozone. The liquor to which the 
antiseptic has been added is always introduced into the 
diffuser which has been freshly charged with chips and is 
kept in that diffuser until the next diffuser has been emptied 
and refilled. Thus the chips are disinfected as soon as they 
enter the battery and the antiseptio strength of the liquor 
has only to be restored from time to time.—J. V. B. 

Saccharine Juices ; Separation of Matters useful in Agri¬ 
culture from -. T. de Lewicki. Fr. Pat. 333,165, 

June 18, 1903. 

The juice is first neutralised by the addition of lime or 
other suitable base. The albuminous constituents are then 
coagulated by heat in a vessel so constructed that the 
coagulated albumin may he collected at the bottom, whilst 
fresh juice, introduced near the bottom, encounters the 
falling clots and enriches the lower layers of the liquid 
with albumin, clear juice flowing out at the top.—J. F. B. 

Beetroots; Separation of the Juice of -, in a high 

Condition of Purity. O. Friedrich. Fr. Pat. 333,219, 
June 20, 1903. 

Formaldehyde is added either to the water employed for 
diffusion or to the beet chips in the diffusers, in order to 
convert the albuminoids and other non-saccharine con 
stituents into insoluble products. If preferred, the form- 
1 aldehyde may be added to the crude diffusion juice and the 
! precipitated albuminoid matters subsequently removed by 
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filtration. The proportions of formaldehyde required, are 
" ()• 002—O’004 per cent, for the juice, and between O’025 
—O’006 per cent.” for the fresh chips.—J. F. B. 

XVII-BREWING, WINES, SPIRITS, Etc. 

Starch j Coagulation of -. ,T. Wolff and A. Kernbach. 

Comptes rend., 1903,137, [18], 71H—719. 

The authors have detected the presence of an enzyme in 
the green seeds of cereals capable of causing the coagulation 
of solutions of soluble starch, for which they propose the 
name amylo roagulase. This enzyme is also met with, in 
association with amylase, in a large number of ripe seeds, 
germinating seeds, leaves, &c. The most distinct coagula 
tions are effected by a 10 per cent, maceration of air-dried 
malt with water; 5 c.c. of such an extract are sufficient 
to produce coagulation in 100 c.c. of a 4 to I ■ 5 per cent., 
solution of starch in 20 to 30 minutes at a temperature 
of 15°—25° C. (The starch solution is prepared by heating 
potato starch-paste with steam at 130° (1. for two hours.) 
A voluminous clotted precipitate is obtained with a solution 
thus produced ; if a more concentrated solution of starch be 
employed, coagulation is more rapid and the starch sets to a 
coherent mass. In less concentrated solutions the action of 
the coagulaso is neutralised by that of the diastase. Owiug 
to the simultaneous presence of the two antagonistic enzymes, 
the coagulation of the starch is not complete ; it has never 
been found to exceed 30 per cent, of the total starch 
present. Minute quantities of free acid or alkali consider¬ 
ably retard the coagulating action. Malt extract loses 
all its coagulating power when it is exposed to a 
temperature of G5° (1. for five minutes. Starch rendered 
soluble by means of diastase is not nearly so suitable for 
coagulation experiments as that prepared by heating under 
pressure. The coagulated starch redissolves readily in 
hot water. The principle of antagonistic enzymes, here 
illustrated, explains the arrest of certain enzyme actions, 
which has hitherto been referred to phenomena of 
reversibility, by analogy with Hill’s observations with 
inaltase (this Journal, 1903, 505).—J. F. 11. 

'Zymn-lactase and Zgmo-bulyrasc. M. K. 1’ozzi Kscot. 
Hull, do l’Assoe. des Ohim. de Suer, ft de Dist., 1903, 
21, [1], 390—397. 

Peek cultures of lactic and butyric ferments were raised 
in beer wort to which calcium carbonate had been added. 
When the fermentation was complete, the liquid was 
filtered through paper, from a precipitate of “ a saline 
nature,” formed in the fermentation flask. The deposition 
of this precipitate on the paper allowed of the whole of 
the micro-organisms being collected. The extraction of 
the diastase by the author’s method with sucrose having 
failed, the albuminoids extracted from the lactic and 
butyric ferments by means of acetone, were left for 
12 hours with a little sugar and water, when the presence 
of the corresponding acids was clearly indicated. In all 
the experiments ammonium fluoride was used as antiseptic 
and iu quantity greater than that employed by Buchner. 
.Should these experiments be verified, the author proposes 
to name these diastases zymo-lactase and zymo-butyrase. 

L. J.deW. 

Invertase ; Influence of Concentrated Sugar Solutions 

upon -. Th. Bokony. Chem.-Zeit., 1903, 27, [90], 

1106. 

The observation that cane-sugar syrup ferments less readily 
with yeast than grape-sugar syrup, suggested that invertase 
is more sensitive to high concentrations than zymase itself, 
although invertase is otherwise exceptionally resistant. In 
the author’s experiments, dry cane-sugar on the one baud, 
and dry grape-sugar on the other, were mixed with com¬ 
pressed yeast, with the addition of very little water or none 
at all; sugar-concentrations of 26 to 74 per cent, were thus 
obtained. Up to 41’7 percent., both sugars fermented 
well. At 48’8 percent., the fermentation of grape-sugar 
took place, but not that of cane-dffgar. At 74 per cent., 
no fermentation was observed in either case. Thus the 
activity of invertase is inhibited at a sugar-concentration 
of 48 per cent., that of zymase only at above 58 • 8 per 


cent. The author suggests that this is due to the retention 
I of water, which is required for hydrolysis, by the sugar 
J molecules. At the same time the activity of invertase is 
j not permanently destroyed by high concentrations, as is 
| that of zymase.—W. A. C. 

Malt Kilns; Steam -. Barth. Zeits. ges. Brauw. 

through The Brewer’s Journal, 1903, 39, 645. 
According to the author, the use of steam for heating 
malt-kilns enables the heating appliances to be centralised, 
and facilitates the regulation of the temperature throughout 
the kilning. Comparative tests showed that the tempera¬ 
ture readings iu a steam-heated kiln agree with those 
obtaining in a kiln with fire bent. The malt produced is of 
a rich colour, contains 84 per cent, of friable grist con¬ 
stituents, and only 2 per cent, each of semi-steely and 
hard material, and 12 per cent, of slightly browned sub¬ 
stance. The malt was completely saccharified in 20 minutes, 
and the wort was slightly opalescent, and had a colour- 
depth — 5*84 (cc. of X !0i) iodiue solution, referred to 
10 per cent, wort) ; it contained 75’ 16 per cent, of air-dry 
extract at 17J°0. (77■ 41 per cent, referred to dry matter), 
and a maltose to non-maltose content of 1: 0 1 60.—A. S. 

Fermenting Tuns; Internal Coating of _E. Migula. 

Woch. f. Brau., 1903, 20, [47], 565-568. 

The views of several practical men as to the best material 
and mode of treatment for coating the interior of fermenta¬ 
tion tuns are here collected. The materials considered, are 
lacquer, pitch, and paraffin. 

Lacquer .—Two of the writers are still satisfied with the 
old method of painting the tuns with lacquer, and have 
experienced no trouble from infected beer. It is admitted 
that at the end of a year’s work most of the lacquer has 
disappeared. This is mainly attributable to the action of the 
disinfectants, which, if used strong enough to kill the germs, 
are liable to destroy tbe lacquer and the wood. Ammo¬ 
nium fluoride is perhaps the least harmful in this respect. 
In one case fumigation with sulphur has been found to 
answer better than treatment with antiseptic solutions. 
In removing old lacquer before re-lacquering, lime should 
he used rather than soda, since the hitler causes the new 
coating to adhere less strongly. Three coats of lacquer 
applied once a year are found to be perfectly satisfactory. 

Pitch. —The application of a coating of melted pitch by 
means of a suitable spraying apparatus is recommended 
by some writers, any bad places being made good by 
subsequent fusion with a soldering lamp. This gives a 
brilliant enamel coating, and is very cheap; it can be 
applied in a few minutes, and the tun can be used at once 
without causing any abnormal effects on the fermentation. 
On the other hand, it is urged that the pitch coating is liable 
to blister, and that, although a good pitch coaling has a 
splendid appearance at first, it is very easily cracked, and is 
liable to corrosion by the solvent action of unfermented 
wort, so that it scarcely lasts three months. The glassy 
surface of pitch is also stated to cause abnormally high 
attenuations, since the yeast cannot settle on it. The chief 
cause of damage to any coating, whether lacquer or pitch, 
is careless treatment by the men engaged in cleaning out 
the tuns. 

Paraflin. —This appears to have given great satisfaction 
to those writers who have tried lacquer and pitch without 
success. Only the best paraffin should be used, and it 
should not lie so thickly on the surface that it can be 
scraped off. The tuns should be placed bottom upwards 
and heated to a temperature of about 100° C. by means of 
a coke fire placed inside them. Melted paraffin should 
then be applied with a brush, and afterwards caused to 
penetrate deeply into the wood by fusing with a soldering 
lamp. Lager casks should be well heated and then closed 
up with some melted paraffin inside, rolled about, and finally 
drained. Bungs and taps are very objectionable in using 
any form of internal coating, owing to the damage done to 
the latter by hammering; screw valves only should be 
employed. 

Finally, one of the writers advises no coating of any 
kind, and recommends that the tuns in the wet condition 
should be lime-washed before use, and the lime brushed 
and rinsed off after remaining for 6 or 8 hours.—J. F. B. 
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Arsenic in Malt, Beer, and Foodstuff's ; Detection and 
Approximate Determination of Minute Quantities of——. 
W. Thomson. XXIII., page 1810. 

Horse Chestnut [ABseulus Hippocastanum ] ; Examination 
of the Seeds oj the. -. E. Laves. XX., page 130G. 

English Patent. 

Centrifugal Separators [Brewers' Mash ]. M. Guttner and 
R. Bneger. Eng. Pat 7.'), Jan. 1, 1903. ]., page 1285. 

United States Patent. 

Malting Process. B. Bergt, Chicago. U.S. Pat. 713,810, 
Nov. 10, 1903. 

Currents of moist air, at a temperature of 12’—16°C., are 
caused to flow through the mass of steeped grain, which is 
subjected to agitation. The currents of air are reversed in 
direction at intervals, during 6—12 days, whereby the grain 
is caused to sprout, moisture being supplied to compensate 
for evaporation. The temperature of the alternately 
reversed air currents is then increased, at first gradually 
from 38°—50° C. during a period of 1—3 hours, to 
permit the formation of diastase, and tiien rapidly to about 
i> 2 ’ C., to prevent the formation of sugar at this stage. 
Subsequently the temperature of the moist air currents is 
gradually increased during 1—3 hours to 72’ C., to permit 
the formation of dextrin. Finally, tho malt is withered and 
cured by means of alternately reversed currents of dry 
air, starting at a temperature of 35' C., ami finishing at 
80°—90° C.—J. F. 11. 

French Patents. 

Beer ; Preparation of a Clear -, rich in Carbonic Acid 

and poor in Alcohol. 11. Ludewig. Fr. Pat. 332,731, 
June 3, 1903. 

Fire-kilned wheat malt is mashed by the ordinary process 
of decoction, and the resulting beer is treated in cask, 
before racking, with a clarifying agent composed of 
sulphuric acid, tartaric acid, sodium carbonate, and fish 
glue in approximately equal proportions. —,1. F. 11. 

Acetone Oil; Process of Manufacturing -. F. Karasclf. 

Fr. Pat. 332,310, May 23, 1903. 

Amylaceous or sacchariferous substances are heated with 
water, to 100° 0. for half an hour and the product cooled to 
about 40’ C., mixed with calcium carbonate (3 parts to 
every 8 parts of starch or sugar employed ), and subjected to 
acid fermentation for from six to eight days ; the fermented 
liquid is evaporated to "dryness and the residue dis¬ 
tilled ; the principal products of the fermentation are 
the calcium salts of acetic, propionic, and butyric acids. 
If the substances to be treated, contain no nitrogen, 375 
parts of animal charcoal and 4 parts of ammonium chloride 
are added for every 2,000 parts of sugar employed. —T. F. 11. 

XVIII—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(.1.)—FOODS. 

Flours ; The Fatty Matters and Acidity if -.. Holland. 

Complcs rend., 1903,137, [18], 724—725. 

Wheat germs mixed with bran, from a recent milling. —The 
fatty matters extracted by ether contained about 83*34 per 
cent, of a fluid oil, and 16"60 per cent, of solid fatty acids. 
Besides the acids soluble both in ether and in alcohol, the 
original product contained other acids insoluble in ether. 

Flour from soft wheat, for army rations, from an old 
milling. —The fatty matters were composed of about 18 per 
cent, of a very fluid oil, and 82 per cent, of mixed fatty 
acids. The acidity of the flour was due to several acids, 
some soluble in w ftter, alcohol, and ether, and others insoluble 
in water and in ether. 

Flour from hard wheat,for army rations, from an old 
milling .—The fatty matters were composed entirely of free 
fatty acids, which hindered the hydration and extraction of 
the gduten. 


General conclusions.— The fatty matter* of freshly milled 
flour oonsist of a very fluid oil and solid fatty aoids of 
different melting-points, lu course of time, the oil, which 
is very abundant at first, gradually diminishes and dis- 
I appears, with a corresponding increase of the fatty acids, so 
that the ratio of oil to fatty acids is a measure of the age 
of the flour. The fatty acids themselves disappear in time, 
and are not found in very old flours. The conversion 
of the oil into fatty acids is not limited to the flour only, it 
takes place also in the products isolated by ether. Thu 
acidity, which is the first indication of alteration of the 
flour, is not connected with tho bacterial decomposition nf 
the gluten, lint is derived directly from the fat. The gluten 
is not attacked until tile fatty acids produced from tho oil 
begiu to disappear. The richer the flour is in oil, the more 
liable it is to alteration—as, lor instance, flour from hard 
wheat. In order to have a flour which will keep well, it is 
advisable to select a soft wheat with a low percentage of 
fat. —,1. F. If. 

Arsenic in Malt, Beer, and Foodstuffs ; Detection and 
Quantitation Determination nf Minute Quantities of —. 
W. Thomson. XXIII., page 1310. 

English Patents. 

Albuminoid Substances from Maize or Maize Hesidues or 

Materials; Manufacture of -. E. Donard and 

H. Labbe, Paris. Eng. Pat. 28,543, Dec, 24, 1902. 

See Addition, of Nov. 3, 1902, to Fr. Pat. 320,027 of 1902 ; 
this Journal, 1903, 816.—T. F. It. 

Food Products ; Manufacture of -. A. S. Hamagc, 

j Cleveland. Eng. Put. 10,302, July 23, 1903. 

See U.S. Pats. 735,148 and 735,149 of 1903; this Journal, 
1903, 1010.—T. F. IS. 

United States Patent. 

Albuminoid Substances from Utilize ; Process of Making 

-. E. Donard and H. Labbe, Paris. U.S. Pat. 

744,510, Nov. 17, 1903. 

See Addition, of Nov. 3, 1902, to Fr. Pat. 320,027 of 1902 
this Journal, 1903, 810.—T. F. 11. 

French Patents. 

Meat ; Process for J*rcscrring -. J. Schad. Fr. Pat. 

' 332,937, June 10, 1903. 

The meat is subjected, for 15 minutes, to the action of 
sulphurous acid, formed by burning sulphur. A closed 
receptacle for so treating the meat is described. — W. P. S. 

Milk Extract Resembling Meat Extract; Process for 

Preparing -. O. Kberkard. Fr. Pat. 333,133, 

June 17, 1903. 

Casein, separated by the addition of a suitable acid to 
skimmed milk, is treated with either an alkaline solution 
of trypsin or an acid solution of pepsin, and then neutralised. 
The whey, obtained by the precipitation of the casein, is 
evaporated under reduced pressure, the lactose is allowed 
to crystallise out, and the remaining solution is added to 
the peptouised casein. After filtration, the mixture is 
further evaporated. Phosphates may be added to the 
product. (See also U.S. Pat. 712,274 ; this Journal, 1902, 
1548.)—W. P. S. 

Saccharine Juices; Separation of Matters useful in Agri¬ 
culture from -. T. de Lewicki. Fr. Pat. 333,165, 

June 18, 1903. XVI., page 1301. 

(Zf.)—SANITATION ; WATER PURIFICATION. 

Waters, Natural Saline; Purification of -, by Means of 

Barium Carbonate. G. Arth and P. Ferry. Bull. Soc. 
Chim., 1903, 29, [20], 1065—1088. 

Although the process patented by Kosmann, in 1896, tor 
the employment of barium carbonate as a means of purify¬ 
ing natural brines, appears, at first sight, efficient, the 
authors do not find, in practice, that the reactions proceed 
on the lines indicated by theory. Ono equivalent of barium 
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carbonate in capable of precipitating the whole of the 
sulphuric anhydride in the brine, after boiling for 120 hours. 
When a larger excess of barium carbonate was employed, 
equivalent to 3 mols. to each molecule of sulphuric anhydride 
present, although none of the latter remained in solution 
after three hours’ boiling, the liquid was found to contain a 
soluble barium salt equivalent to as much as 3 - 06 grin, of 
baryta per litre. This reaction between barium carbonate 
and brines rich in magnesium salts is a source of danger. 
Thus,it was found thaton boiling together 1 molecular weight 
of barium carbonate with 500 c.c. of pure saturated sodium 
chloride solution, the amount of soluble barium salt formed 
was equivalent to 0*18 grin, of baryta per litre. But when 
the experiment was repeated with a 0*5 per cent, solution 
of magnesium chloride, the barium in solution amounted 
to 2*79 grins, of baryta per litre. Calcium, under like 
conditions, is easily precipitated. At ordinary temperatures 
on agitating with 1 mol. of barium carbonate, 86*8 per 
cent, of the lime disappears in 48 hours; with 2 mols. 
94*9 per ceut. is precipitated in 24 hours. Magnesium is 
not Teadily precipitated under these conditions by barium 
carbonate. After 72 hours of mechanical agitation in the 
Cold, only 50 per cent, was removed from solution by 2 inols. 
of barium carbonate, and, on boiliDg, only 36 *C per cent. 

—J. O. B. 

Iron and Phosphoric Acid in Waters; Separation and 
Determination of ——. H. Causse. XXIll., page 1310. 

Enolisii Patent. 

Centrifugal Separators \_Seicage Sludge"]. M. Giittnor and 
K. Baeger. Eng. Pat. 75, Jail. 1, 1903. 1., page 1285. 

(C.)—DISINFECTANTS. 

Ichthgol Oil; Crude -, and its Preparation. F. f.ucdy. 

Cbem.-Zeit., 1903, 27, [8"]. 984—985. 

CitvoK iehtliyol oil from the Secfold district, between 
Southern Bavaria and the Tyrol, bus a long standing 
reputation as an antiseptic, remedy. One of the oldest 
■wells from which this crude ichthyol is obtained is known 
as the “ Maximilian-Hflette ” j it is worked in the following 
manner:—The crudo “ rock oil ” is obtained from the 
shale, or “ Stiukstein.” This is an asphaltic or bituminous 
substance of a grey or black colour, which occurs in the 
upper dolomites. In some places the deposits crop up to 
the surface, in others they occur in lower strata. The strata 
show numberless impressions of marine organisms, especially , 
of fish. The amount of oil obtained from the shale varies 
from 1 to 10 per ceut. The preparation of the crude ichthyol 
oil is by simple distillation of the mineral matter saturated 
with it. Each still is charged with about 30 kilos, of the j 
shale, broken into pieces the size of the fist, and the process 
of dry distillation is continued for about six hours, so that 
two distillations are performed a day. An installation of 
nine stills yields on an average 15 to 25 kilos, of oil per 
charge. The distillate is set aside in barrels to allow water 
and tarry matter to separate; the oil is then packed in 
barrels for sale. It still contains some adhering water. 
Since wood is plentiful in the neighbourhood, the cost of 
fuel is very small, and the crude ichthyol oil can be pro¬ 
duced very cheaply. In one distilling works the output 
of crude oil is over 3,000 kilos, per annum. R. Schroetcr 
proposed to increase the normal sulphur content of the ! 
crude oil about 2*5 per cent., by treating it with sulphuric 
acid, and so sulphonating it. The improved product of 
Schroeter is the article now so widely known as ichthyol. 
Unna proposed in 1883 to limit the term ichthyol to the 
crude Secfeld oil, and to call the manufactured article 
“sodium ichthyolsulphonate.” At the present time the 
ammonium salt is chiefly used, and is generally known 
as “ ichthyol.” Commercial ammonium iehtliyol is not a 
simple substance, but a mixture of ammonium ichthyol¬ 
sulphonate with about 1 per cent, of powerful-smelling 
empyreusnatic oil, 5 to 7 per cent, of ammonium sulphate, 
and about 50 per cent, of water. Baumann and Schotten 
attribute to ichthyolsulphonic^acid the formula C^H^S 
(S0 3 OH) s . A few years back commercial ichthyol gave 
a very turbid solution with water, but that now produced 
is almost completely soluble, giving a clear solution. It 
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follows from this alteration in the nature of ichthyol that 
tho official characters and tests in various pharmacopoeias, 
based on tho variety formerly produced, no longer hold 
good for the product at present met with in commerce. 
The present ichthyol is thinner than the old kind, and has 
a more powerful odour. The amount of water-free residue 
is still variable between 50 and 55 percent. Kothmeyer 
has found that the so-called Austrian ichthyol contains 
only 45 per cent, of solids free from water. An odourless 
ichthyol has been prepared by Knorr and Co., which shows 
all the therapeutic activity of the original strong-smelling 
product. According to their patent, a current of steam 
under reduced pressure is passed over the surface of a 
boiling ichthyol solution, by which means tho odorous 
volatile oil is removed and the residual ichthyol is without 
odour. Upon the expiration of the German patent in 1900, 
a large industry in the production of ichthyol sprang up, 
employing a number of factories. The Seefeld oil is no 
longer the sole source of the raw material. Shales rich in 
sulphur from other provinces are also employed.—J. O. li. 

XIX.—PAPER, PASTEBOARD, Etc. 

Glace Paper ; Preparation of -. A. Weichelt. 

Papier-Zeit., 1903, 28, [91], 3270. 

Tiie author gives a formula for a colour-mixture for coating 
paper intended for the glace covering of pasteboard. The 
enamel, when moistened, is softened, but not dissolved, so 
that adhesive labels can be attached. 15 kilos, of “satin 
white” and 10 kilos, of china elay are ground up in about. 
7 litres of water, and mixed with a solution of 2'75 kilos, 
of casein, 275—300 grins, of borax, and 0*5—0*75 kilo, of 
soap in 14*5 litres of water. Finally 50—55 grins, of form¬ 
aldehyde in 500 e.c. of water are gradually added to tho 
mixture. Frothing of tlie mixture cun be prevented by the 
use of skim-milk or fusel oil.—J. F. B. 

United States Patent. 

Nitrocellulose or Similar Substances; Compound of ——. 
I). Bnehrnch, Baltimore. Assignor to E. Berliner, 
Washington. U.S. Pat. 743,422, Nov. 10, 1903. 

A non -1 nft.ammabi.k or s!ow-burnii)g compound of nitro¬ 
cellulose is prepared, containing, in addition to the usual 
constituents, free hydrochloric acid, a suitable insoluble 
absorbent and water of crystallisation ; the free hydrochloric 
acid may be generated in the mass by the action of sulphuric 
acid upon a chloride. —J. F. B. 

French Patent. 

Cellulose from Wood; Manufacture of - , bg Chlorine. 

developed bg the Plectrolgsis of Metallic Chlorides. 
C. Kellner. First Addition, dated June 18, 1903, to 
Fr. Pat. 326,313, Nov. 13, 1902. (See this Journal, 
1908, 817.) 

The application of the process is extended to the manufae 
ture of cellulose, whether for textile or paper-making 
purposes, not merely from wood, but from all suitable 
vegetable materials. —J. F. B. 

XX.— FIE E CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Iodine ; Method for the Preparation of Pure -. 

L. W. Andrews. Amur. Chem. J., 1903, 30, [5], 428—429. 
Potassium iodide is pulverised with 1 *4 times its weight of 
potassium bichromate, each salt having previously been 
fused to insure perfect dryness. The mixture is introduced 
into a wide tube, closed at one end, and heated to about 
200° C. in a current of dry air to expel any possible 
moisture. A plug of dry glass wool is then placed above 
the mixture in the tube, and the interior of the upper part 
of the latter is carefully wiped clean with a piece of cotton 
wool. A second tube is then slipped over the open end of 
that containing tbe mixture, fitting the latter as closely as 
possible. Tbe tube is fixed at a convenient angle, and the 
mixture is gradually heated with a small flame, using a 
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screen of asbestos board if necessary. Reaction takes 
place according to the equation : — 5K.(>.,<>. + OKI « 
SKjCrO., + Cr 2 0 : , + 61. When the iodine has been sublimed 
i .to the upper part of the tube, the latter is cut off at a 
point 2 or 3 cm. above the glass-wool plug. Determinations 
have shown that iodine so prepared is free from chlorine and 
bromine.—J. F. B. 

Sparteine; General Characters uf, anl Action of Certain 

Reducing Agents on -. C. Moureu and A. Yaleur 

J. Pharm. Chim., 1903, 18, [II], 502—508. 

P'-kk sparteine liberated from the ollieial (Codex) sulphate 
distils at 188° C. under 18'5 uiiti. pressure j it is a thick 
colourless oil, with a very bitter taste, and a peculiar odour 
resembling that of piperidine. It distils at normal pressures 
in a current of hydrogen, without decomposition at 32.')° C 
It has the sp. gr„ 1-019(1 at 20° C„ and is la'vo-rotaton 
-16-42° in solution in absolute alcohol. Its solubility iii 
water is only 0-304:100 at 22° C., but it is extremely 
soluble in alcohol, ether, and light petroleum spirit (benzine). 
It distils readily in steam. In contact with air it slowly 
acquires a brownish tint. The authors find that the formula 
originally attributed to it by Stcnhoiisc, O l: ,H JC N ; , is correct, 
and do not support Gerhardt. in his contention that the 
molecule of sparteine contains 10 atoms of carbon. Tin- 
base is shown to possess di-acid functions, requiring two 
molecules of monobasic arid to neutralise one molecule of 
the alkaloid when helianthin is the indicator; towards 
litmus and phenulphthalein it behaves as a monacid base, 
it is therefore a diamine forming both neutral and acid 
salts. 'I lie salt, ollieial in the (Index is the neutral sulphate 
t ijlLflNGH.jSO, + 5Hj(). The authors find that both the 
amine groups of sparteine possess tertiary functions. 
Sparteine readily forms the iodoinetliylatc C11 2 C11I, 
when treated with au excess of methyl iodide,'the coin 
pound thus obtained occurring in fine white lam.-ihe, which 
are very soluble in water and in alcohol, hut less so 
in acetone. These crystals melt, with decomposition, at 
about 240° G. A !2 per cent, aqueous solution indicates 
[a],,— — 22 75. The iodomethyhite is markedly alkaline 
towards helianthin, the saturation figures showing that the 
two basic functions of sparteine are distinct. Iloth the 
nitrogen atoms in sparteine are united in a ternary linkage 
with an atom of carbon, so that demethylalion takes place 
when the base is heated with hydriodic acid or treated by 
the method of Ilerzig and Meyer.—.1. (). I!. 

Colchicine in the Seeds of the Meadow Saffron (Colchicnm 
autumnale'). II. Ilian! Zeits. Oesterr.'Apoth.A er., 41 
1067, 1091, 1119. Cheni. Centr., 1903, 2, [20], 1133. 

Accokimno to the author, The colchicine in the seeds of 
the meadow- salTron occurs exclusively in the two inner¬ 
most rows of cells (the pigment layer) of the brown seed- 
lmsk, directly adjoining the endosperm. Old seeds still 
contain considerable amounts of colchicine. The colchicine 
can be completely extracted from the seeds by beating 
them on the water-bath for 3—4 hours witli 85 per cent, 
alcohol. In the seeds, and also in the ollieial tincture, 
colchicine undergoes, on keeping, a partial conversion into 
colchicoresin.—A. S. 

Solanine. S. Zeisel and .J. Wittmann. Her., 19OS, 36, 
3554—3553. 

Goxthaky to the statement of Hilger and Merltens (this 
•loutnal, 1903, 1146), the authors, notwithstanding numerous 
experiments, have never been able to detect crotonic aid. - 
t.yde amongithe products formed by the hydrolysis of solanine 
by means of 2 per cent, sulphuric acid. Further, dextrose 
is not the only carbohydrate produced by the hydrolysis, 
hut there are also formed rhamnose, and a third carbo¬ 
hydrate, which reduces Folding's solution only slightly or 
not at all,and has a greater optical rotation than rhamnose. 

Lavender Oil; English - .and the D.P., 1898. J. C. 

Ilmney. Chem. and Druggist, 1903, 03, 823. 

It is the custom with some English distillers of lavender oil 
to collect the distillate in two portions, because the last 
runnings have not such a pleasant odour as the first portion 
of the distillate. The author has examined in this way 


oils from Mitcham (Surrey) lavender of the years 1901, 
1902, and 1903, and has determined the specific gravity 
and ester content of the two fractions of the distillate. 
A charge ot 1 tons of freshly nut lavender was distilled with 
1200 gallons of water, and after distillation had proceeded 
for three hours (the usual tune allowed), the receiver was 
changed, and the last runnings (4—H per cent, of the total 
amount of oil obtained) were collected separately. The 
results were as follows : — J 


,Specific Present 

Gravity Present IVrreiitrtgo 

! !l1 1 ■ Specific ; nf Esters 

when first Gravity, (as Linalyl 

extunilieil. Acetate)’. 

1!M„ ^ 'si distillate. (PNSt n-(iS(l 

f 2nd . u'HSt u-sxn - 7 -a 

191.2-i ' st , . ft SS2 I fl-SSS S'l 

- 2nd . II-S87 , O'SISI |3*o 

HUB ! I"' . I.'SSI If SSI s-2 

' 1 . tf ssfi n ss.) i2-o 

l-rom the examination of oils from lavender grown oil 
( 1 ) a strong clay soil with some elmlk at Elscnlmni; ( 2 ) on 
u strong loam soil on clay at Warlingham : and ( 3 ) on a 
light loam soil on chalk at Mitcham, it appears that tin- 
nature of the soil has adiatmet influence on the character of 
the lavender oil. 1 he hlsruham and Warlingham oils had 
distinctly higher specific gravity than the Mitcham oil. 

1 he author considers that tlie II P. limit for specific gravity 
( 0 - 8 .Su) should be lowered to <1-883, but also points out that 
in judging English lavender oils, it is necessary to take into 
consideration not only tile ordinary physical and chemical 
characters of the oil, but also the sweetness of odour. 

— A. S. 

/. [render (hi; Some ( imstiliients of French - -. 

Scliimmol's Report, (let. 1903,42_I I. 

Tin: alcohol previously recorded as occurring in French 
lavender oil is now identified as isoamyl alcohol accom¬ 
panied by an isomeride thereof, by means of Marekwald's 
a-niti'Bphthalic acid method (this Journal, 1901, 379 ), 
Ethyl normal amyl-ketone has also been isolated from the 
oil, which also probably contains certain est<-rs of isoamyl 
alcohol. Furfural was detected in the first fractions of the 
oil.—,). (). li. 

Lemon-grass Oils [Mexican and Cameroon). Sehimmel's 
Report, Oct. 1903, 45 —47 . 

1 tit: cultivation ol the Andropngon gr.-isses is extending in 
the West Indian Islands, and is also pursued on the South 
American comment, a parcel of “ To liinott ” grass having 
come to hand from Mexico. The oil distilled from this, to 
the extent of 0-916 per cent., is somewhat lower in sp. gr. 
and is slightly more soluble than West Indian lemon-grass 
oil. It is optically inactive j the sp. gr. is 0-8852 at 15" G. ; 
solubility in 80 per cent, alcohol 1 : 1 , tlm solution becoming 
opalescent with the addition of more alcohol. It gives a 
clear solution with 98 per cent, alcohol in all proportions. 
The aldehyde content is about 70 pet cent. Strunk has 
reported on the essential oil of a grass cultivated ill the 
Botanical Gardens at Victoria, Catneroons, under the name 
of Anilropogtm eitratus, which was considered, from a rough 
chemical analysis, nol to be true lemon-grass oil, but citro- 
nella oil, derived from A. Hard us. Munnich (Iter, deutsoh 
I'liarm. ties., 1903,13,86) has re-examined this product, 
aud finds it to contain 70 per cent, of citral, and nogeraniol’ 
or fcitronellul. The botanical source is therefore defined as 
being Andropogon eitratus, or true lemon grass.—J. (). It. 

Nernli [Hitter Orange Flower ] Oil, from the Volatile 
Extract of the Blossoms of the Bitter Orange. Schim- 
inel’s lieport, Oct. 1903, 49—53. 

Thk volatile oil, obtained to the extent of about 12-1 per 
cent, by the distillation of the volatile crude essential oil 
extracted from orange blossoms in vacuo with steam, had 
the sp. gr. 0-9293 and the saponification value 91 -3, equiva¬ 
lent to 32 per cent, of linaJyl acetate aud 9-6 per cent, of 
methyl anthranilate. The remaining portion of the crude 
oil contained 15 per cent, of anthranilic acid eater. Since 
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Hesse mid Zeitschel found only 6- > per cent, of tl.is ester 
in the crude essentiiil oil examined by them, it is evident 
that the oil varies in composition. In addition to the 
above-named constituents, the following bodies have been 
isolated :—Benzaldehyde ; Itevo-linalool; u basic body with 
a strong nicotine-like odour ; phenylethyl alcohol; gentniol; 
a nitrile, probably that of phenylacetic acid; indole; a 
nitrogenous body occurring in sparingly soluble lamella' j 
melting at 159” C., similar to the substance previously found j 
by Hesse and Zeitsehel in the oil of orange flower water; 
a ketone possessing a jasmine-like odour, probably jasrnoue, 
and a sesquiterpene alcohol.—J. 0. B 

Apopin, or Stu-yu Oil. lv. Iveimagu. J. l’harm. Soc. 

Jap., 190:5 [‘253]; through Schimmel’s Report, Oct. 

loots, 10 . 

Tub botanical source of the oil, which is distilled in large 
quantities by the natives in the district of Apuin, in 
Formosa, is unknown, hut it is certainly derived from a 
member of the N. O. Lauraceic probably nearly allied to the 
camphor tree. The oil is used to mix with camphor oil. 

It is a colourhss liquid, becoming brown on exposure to 
air. It hits the sp. gr. O i)273 at 15° 0., and the rotation 
according to Wild’s polarimeter, in a tube of 100 m.m , is 
one of “ 17° 19' to 17° (If/ to the right.” It contains cam¬ 
phor, identical with the camphor of Lauras camphora, 
tugenol, salrol, ciueol, and dipeutene.—.1.0. H. 

Magnolia Kohus [Kolinski Oil j ; Essential Oil of -. 

SebinnmTs Report, Oct. 191*3, 78. 

Tub fresh leaves and branches ef the Kolinski tree, Mag¬ 
nolia kohus, of Central Japan, have yielded about (l• •15 per 
Cent, of a blight vellow essential oil with a sassafras-like 
odour ; sp. gr. at 15” (h. 0-9642 ; [o]„- - 1 ’ 0'; acid value, 
1-5 ; ester value, 8-87 ; solubility in 80 per cent, alcohol, 

1 : 1 - 2, opalescent on further dilution. The oil probably 
contains large quantities of safrol aceompauied by a small 
amount of citral.—J. O. B. J 

Japanese Wormwood [ Yomugi Oil J ; hssenlial Oil of . 

Schimmel's Report, (let. 1903, 78. 

Thf. oil derived from Japanese Artemisia rulgaiis is bright j 
green in colour, and has a mailtcd odour til' eineol. It 
has the following characters:—Sp. gr. at 15 0.. 0-9101; 
[u] D = — 13° 16'; acid value, 1 -56 ; ester value, 29 • 81. It 
is incompletely soluble in alcohol; it contains ciueol and 
probably tbiijone.—J.O. B. j 

Ajowan Herb; Essential OH of -• Schimnn l’s Report, 

Oct. 1903, 78. 

The yield of oil from the fresh Herman-grown herb of j 
('arum ajowan was 0-1-2 per cent. The oil was light brown ! 
in colour, had the sp. gr. 0‘8601 at l.t O., and a r , — ■ 
+ 0° 41'; solubility in 90 per cent, alcohol, about 1:0 
with abundant separation of a paraffin. It contains only 
about I nor cent, of thymol, also a little phellandrene. 

—r. o. u. 

Horse Chestnut [/Esenins Ilippoeuslannm ] ; Examination 

of the Seeds of the -. K. Raves. Verb. d. Vers. 

Deutseh. Natf. u. Aeizte, 1902, 2, 660-664. Chem. | 

Centr. 1903, 2, [90], 1133. 

The dried seeds contain 8-5 per cent. of nitrogenous 
substances, 7-0 per cent, of “crude fat” (including the 
bitter principles), 77.2 per cent, of extract-substances free ' 
from nitrogen, 4 ■ 7 per cent, of crude fibre, and 2 ■« percent, 
of ash. The ash is alkaline, and contains about ‘26 par cent, 
of phosphoric anhydride and 56 per cent, of potassium 
oxide. The nitrogenous substances are for the most part 
soluble in water and sodium chloride solution. The “ crude 
(at ” can be separated by treatment with light petroleum 
spirit into a greenish, tasteless, non-drying oil (yield, 6 per 
cent, on the weight of the seeds), having an iodine value 
of 108 -, and a brown resin, which is almost completely ; 
soluble in alkalis, strongly reduces Fehling’s solution and j 
probably contains lesculetff. The 77*2 per cent, of non- \ 
nitrogenous extract-substances consist of 50 per cent, of J 
insoluble carbohydrates, 14 per cent, of cane sugar, 13 per 
cent, of glucotides (mainly, aphroditscin, and . 


0-2 percent, of tannin. The alcoholic extract of the seeds, 
which has some therapeutic value, contains about 36 per cent, 
of glucobides, 4 per cent, of resiu (bitter substance), and 
6 per cent, cf fat. The author has succeeded in fermenting 
the ready-formed carbohydrates in the seeds, together with 
those produced by hydrolysis of the glucosides, and from 
100 kilos, of dried seeds obtained 25 litres of spirit having 
an aroma similar to, but much stronger than that of grain 
spirit.—A. S. 

English Patents. 

A refill Paracresotinic Acid] Chemical Body, Manu¬ 
facture of a New -. G. B. Ellis, 1 .melon. From 

Chem. Fabr. von Heydcn, Akt.-Ges., Kudebrul. Eng. 
Pat. 18,279, Aug. 24, 19C3. 

On ucetylating p- eresotinic acid or its salts, acetyl-/)- 
cresotinic acid, (l 6 II : ,(CIlj)(OCOCff a )C()()If(l-4-5), is 
obtained, of m. pt. 140” C., and possessing therapeutic 
properties similar to those of acetyl salicylic acid.—T. F. B. 

Vaccine, and Process of Purifying the same. II. I[. Rake, 
Rondon. From l’arke, Davis, and Co., Detroit. Eng. 
Pat. 19,356, Sept. 8, 1903. 

See I'.S. Pat. 737,656 of 1903 ; this Journal, 1903, 1101. 

-T. F. B. 

Dioryhemenes with EornuUdthydc and Ammonia ; Products 

of Condensation from -, and Pniess of Preparing 

same. W. P. Thompson, Rondon. From the Firm of 
Miiller and Linsert, Hamburg. Eng. Pat. 20,223, Sept. 
19, 1903. 

Any one of the dihydroxybenzenes (5',5 parts) is added, in 
aqueous solution, with stirring, to a freshly prepared 
formaldehyde-ammonia solution (from 4 parts of concen¬ 
trated ammonia solution and 6 parts of formaldehyde). 
A crystalline condensation product, easily soluble in water 
and alcohol, separates out. It is said io be a diliydroxy- 
phenyl-liexaniethylenetetramine, and can be applied for 
therapeutic purposes.—T. F. B. 

Sulphur Paths; Process foe Obtaining a Preparation 

adapted for the Making of -. W. Mntzka, Bolnlanee, 

Bohemia. Fug. Pat. 20,548, Sept. 24, 194)3. 

“ Emeu of sulphur” is dissolved in alcohol, and a small 
proportion of essental oils, such as those obtained by 
distilling with steam the needles of eotiifene, is added, 
with or without some turpentine. Or the distillate from 
the eotiifene needles is used to dissolve the liver of sulphur, 
and the solution is agitated with alcohol; to the alcoholic 
solution, separated from impurities, further quantities of the 
esseutial oils or of tur) entitle, or of both, may then he 
added.—E. S. 


United States Patents. 

Merenvous Chloride [Colloidal ]. C. II. von Ifoessle. 
Assignor to (.'hem. Fabr. von Heyden Act. - Ges., 
Uadebeul. U.S. Pat. 740,855, Oct. 6, 1903. 

A solution of 3 pints of mercurous nitrate in 100 parts 
of water is added, with agitation, to a solution of 5 parts 
of peptone, albumosc, albumin, gelatin, &c., in 100 parts 
of water, to which a solution of I part of sodium chloride 
in 5 parts of water has previously been added. Any 
precipitate formed may be dissolved by addition of 
alkali. On acidifying the resulting solution, a precipitate 
of colloidal mereurous chloride is obtained, which may be 
purified by evaporating its aqueous solution (which must 
be slightly alkaline), or by precipitation with alcohol. Col¬ 
loidal mercurous chloride is thus obtainod as a white, or 
slightly grey powder, soluble in water or alcohol; its 
aqueous solution is neutral and opalescent, and is precipi 
tatod by the addition of acid.—T. F. B. 

Alkyloxyalkylidene Esters of Salicylic Acid. J. Cnllsen. 
Elberfeld, Assignor to Farbenfabr. of Elberfe’d Co., New 
York. U.S. Pat. 740,628, Oct. (1, 1903. 
Alkyloxyalkylidene esters of salicylic acid, bavin:: 
the general formula C 8 H 4 (OH)CO.OCH(K')OR, where 
H, K' represent alkyl radicles, are obtained by the action i 
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monohalogendiulkyl ethers on salicylates. These esters are 
colourless to yellowish liquids, soluble in the usual organic 
solvents, the alcoholic solutions being coloured violet by 
ferric chloride solution, and they exhibit valuable therapeutic 
(anti-rheumatic) properties. Ktboxyethylidcne salicylate, 
O fl H 4 (OII)OO.OCII(CHj)OC 2 lI s , obtained by the action 
of rt-monoehlorodiethyl ether on sodium salicylate, is a 
yellowish oil, which, on treatment with water, dilute acid, 
or alkali, decomposes into salicylic tcid, acetaldehyde, and 
ethyl alcohol.—T. F. B. 

Trit hloro-isopropyl Alcohol; Process of Making -—. F. 

Hofmann and O. Bonhoeffer, Elberfeld, Assignors to 
Farbeufabr. of Elberfeld Co., New York. U.S. Pat. 
742,430, Oct. 27, 1903. 

Tub compound obtained by the action on chloral of the 
addition compound formed from magnesium, a methyl halide, 
and an ether, is decomposed, and the trichloro-isopropyl 
alcohol (CC1,.CH(01I)CH 3 ) isolated.—T. F. B. 

Cotarnine Phthalatc, and Process of Making same . If. 
Vieth, Assignor to Knoll and Go., Ludwigshafen-on- the- 
Rhine. U.S. Pat. 742,532, Oct. 27, 1903. 

Cotarnine phtlialatoB are prepared by the combination of 
cotarnine and phthalic acid ; the neutral phthalate forms a 
a yellow, microcrystalline powder, of melting point 
102°—105° C. (irregular), and decomposes rapidly, “ wlieu 
being recrystalliscd, M into the acid salt aud cotarnine. 

—T. F B. 

Trimethyl-cyclohex enoncarboxylic Acid Ester , and Process 
of Making same. G. Merling, Frankfort, and U. Wclde, 
Hbchst, Assignors to Farhwerke vorm Meister, Lucius 
nnd Briining, lldchst-on-Maiu. U.S. Pat. 743,305, 
Nov. 3, 1903. 

On condensing isopropylidene-ethylaceto-acetic ester with 
ethyl aceto-acetic ester, trimethvlcyclohexeuoiio carboxylic 
acid ethyl ester is obtained as a colourless oil, of feeble 
aromatic odour, boiling point. 146'—14S ' C. (16 mm. 
pressure), miscible with ether, alcohol, and benzene, hut not 
with water.—T. F. B. 

Chlorides of Carbon; Process of Producing -. F. J. 

Macbalske, Assignor to G. II. Lyon. U.S. Pat. 742,340, 
Oct. 27, 1903. XL A., page 1298. 

Metallurgical Process [Zinc, Calcium Carbide, and Carbon 
Bisulphide]. O. W. Brown and W. F. Oetterle. 
U.S. Pat. 742,830, Nov. 3, 1903. X., page 1297. 

Frkncii Patents. 

Bismuth Oxide; Preparation of Colloidal -. Kalle 

et Cie. Fr. Pat. 332,980, .June 11, 1903. 

A solution of bismuth nitrate (*.</., in glycerin) is added 
to a solution of sodium ** lysalbinato *’ or “ protalbiuate ” 
(Ger. Pats. 129,031 and 133,587) in water. The precipitate 
is dissolved by the addition of a small quantity of an alkali 
solution, aud the liquid dialysed, and finally concentrated 
in vacuo. The same result is obtained by using “ bis- 
muthose ” (this Journal, 1902, 1241) instead of the other 
albuminous compounds, and treatiug the resulting solution, 
while hot, with dilute alkali soluiious, and dialysing. The 
products are yellowish powders, easily soluble in water, 
aud consist of colloidal bismuth oxide.—T. F. B. 

Sulphur r and Carbon Bisulphide] ; Process and Appa¬ 
ratus for the Extraction of -, by Continuous Working. 

E. L. Lalbin. Fr. Pat. 333,094, June 12, 1903. VII., 
page 1292. 

Essential Oils from Flowers; Extraction of - - ,for the 

Manufacture of Perfumes. A. de Taube. hr. Pat. 
332,968, June 11, 1903. 

Flowers are packed in a closed upright cylindrical vessel, 
where the perfume is extracted by means of a current of some 
compressed inert gas (e.g. % carbon dioxide), which outers at 
the bottom of the cylinder, and leaves at the top, passing 
thence into alcohol through a tube, the end of which is 


closed by «ome porous substance, so that the gaseous current 
enters in extremely attenuated streamlets.—T. F. B. 

Flowers; New Process for the Extraction of Perfumes of 

-. J. P. Serve. Fr. Pat. 323,251, June 20, 1903. 

The dowers are charged into a vessel provided with a 
tubulure at the bottom and another at the top. The top of 
the vessel communicates with tin* bottom of another vessel 
of similar construction, and so on throughout a series. The 
first vessel being tilled with flowers, all the other vessels of 
the series are filled with a suitable volatile solvent of the 
perfume, eg., light petroleum, carbon bisulphide, carbon 
tetrachloride or acetone, in which a solid wax or fat may be 
dissolved, if desired. A current of air is then passed 
through the series, entering below the flowers aud carryiug 
their perfume through the solvent liquid contained in the 
other vessels. When the solvent has become sufficiently 
charged with perfume, it is distilled off and the essential oil 
recovered.—J. F. B. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Electro-Deposition in Photography. J. Kinder. Zeits. f. 

Elektroehem., 1903, 9, [47], 911—913. 

The possibility of a new direction in colour-photography 
is pointed out, by the application of coloured electrolytic 
deposits, which can be obtained in various ways (eg., 
Nobili’s rings). The colour of these deposits is strictly 
dependent upon the condition of the electrode surface. 
Hence, if a negative were projected upon a plate of sele¬ 
nium which was simultaneously made to receive a deposit, 
a polychromatic print would result. The author employs 
a more practicable material than selenium. A silver 
daguerrotype plate is dipped in a solution of iodine in light 
petroleum spirit; when the early reddish, or the later 
yellow tint appears, the plate is washed in clean solvent 
and dried. A print from a negative is now made upon it; 
a yellow plate is insolaled until the image just appears, and 
a reddish one is printed out lo full blue. The plate is en¬ 
closed in a box over mercury heated to 5(P 0., development 
being arrested when a sharp, positive picture appears. 
After fixing and washing, the plate is made the anode in a 
solution of litharge in caustic potash, against a large-sized 
cathode, and momentary currents are sent through until the 
coloured deposits are satisfactory. This gives a poly¬ 
chromatic picture; but, of course, the colours stand in no 
relation to those of nature. Jt was found that the brilliancy of 
tlie colours is enhanced bv coating the developed daguerro¬ 
type, before deposition, with platinum or gold. 

—W. A. 0. 

English Patent. 

Photo Mechanical Printing Surfaces; Preparation of 

-. AL Barriceili and C. Levi, Home. Eng. Pat. 

19,434, Sept. 9, 1903. 

A vHOTouitAi'ffic negative, obtained and fixed in the usual 
manner, but dried in the dark, is immersed in a solution of 
potassium or ammonium bichromate and alcohol, and again 
dried in the dark, it is now exposed to light, film down¬ 
wards, on some reflecting snrlace, e.g., a silvered plate, aud 
soaked in water, thus forming a positive relief picture or 
photoarehetype,” which may bo inked and used direct for 
printing purposes.—T. F. B. 

French Patents. 

Photographic Plates; Process of Sensitising -. 

G. Sello. Fr. Pat. 332,875, .June 8, 1903. 

See Eng. Put. 12,513 of 1903 ; this Journal, 1903, 1015. 

—T. F. B. 

Photographic Films with Collodion Basis; Process of 
Treating - •, to allow their Separation from the Mem¬ 

branes which they support. Soc. Anon. Plaques et 
Papiers Photographiques A. Lumi&re et ses Fils. Fr. 
Pat. 333,266, June 22, 1903. 

The invention relates to a method oF removing the film of 
a negative with a collodion support. It is found that thfc 

d 2 



1308 


JOURNAL OF THE SOCIETY 

ordinary solvents of nitrocellulose, when dilated with J 
water to a certain point, have no lurthcr solvent action, but j 
cause the nitrocellulose to swell and become soft; for j 
instance, if a “ film negative ” be immersed in a mixture of 1 
alcohol (50 parts), ether (50 parts), and water (15 parts), 
the film can, after a short time, be very easily and safely ■ 
peeled from the Hiipport. Fatty alcohols and ethers and 
acetone are suitable for this process, provided the solvent 
is miscible with water.—T. F. Jl. 


XXII—EXPLOSIVES, MATCHES, Etc. 

EltRATDM. 

This Journal, 11103, 1102, col. 2, line 23 from top (title), 
for “ Drawn up,” rend “ Determining.” 

English Patents. 

Explosives; Impls. in ——. 3'. K. Curtis, A. C. IVarcy, 

]>. J. Metcalfe, and (.'. L. W. Smith, Loudon, and A. 1<\ 
Hargreaves, Hoslin. Eng. 1‘at. 24,934, Nov. 13, 1902. 

Tiib invention refers to a non-detonating safety explosive 
of the gunpowder class, for use in dangerous mines. The 
ingredients are so proportioned that the carbon is converted 1 
mainly into the monoxide, thus reducing the temperature 
of the explosion. The potential, however, remains much 
the same, since the loss of expansion by heat is largely 
compensated for by the increased volume of gas obtained. 

It has been found that the presence of carbon monoxide is 
not a factor of danger, as previously supposed, provided it 
is produced in conjunction with non-iuttatninable gases, 
such as carbon dioxide, nitrogen, ammonia, or water vapour, 
which protect it from contact with the air immediately after 
the explosion. For this purpose copper sulphate and 
ammonium sulphate are added to the explosive, either 
mechanically mixed or as the double salt. The explosive 
is prepared in two parts, and consists of: a. l’otassium 
nitrate (75 parts), charcoal (22• 5 parts), and sulphur 
( 2-5 parts), h. Ammonium sulphate (33!, parts), copper 
sulphate (CG j parts). Each of the foregoing mixtures is 
separately ground, and made into grains of any suitable size. 

A blasting pellet is then made by mixing a (35 parts) 
and b (15 parts), and pressing the sains into a compact 
form.—G. \V. Mel). 

Explosives; Manufacture of— -. C. E. Iliclicl, 

Hamburg. ling. i’at. 28,245, Dec. 22, 1902. 

See Fr. l’at. 327,808 of 1902 ; this Journal, 1903, 903. 

—T. F. 11. 

French Patents. 

Explosives; Impts. in -. A. lirock. Fr. Pat. 332,009, 

May 30, 1903. 

The explosives which arc suitable for blasting, signalling, 
Rnd other purposes, consist of variable proportions (r.y., 

1—5)'of aluminium powder mixed with lead oxide or nitrate, 
barium nitrate or chlorate, or potassium nitrate or chlorate. 
For blasting purposes, a portion of the aluminium may be 
replaced by line or tin, which may be used in the form of 
an alloy with aluminium. A small proportion of carhen 
may also be added to assist combustion. (See also Eng. 
Pat. 2977 of 1803; this Journal, 1903, 7G0.)—T. E. 15. 

Explosive; New -. A. Verge. Fr. Pat. 332,882, 

June. 8, 1903. 

The explosive consists of potassium chlorate (100 parts), 
potassium chromate (10 parts), sugar (45 parts), and bees¬ 
wax (9 parts). The three first ingredients are separately 
finely ground and sifted to the same size, and are then ■ 
mixed together and thoroughly incorporated with the bees- j 
wax, cut into small pieces.—G. W. Mel). 

Safety Explosive. A. Ghoisy. Fr. Pat. 332,805, 

June 5, 1903. 

Claim is made for the use 8f nitrate of urea, either alone, or, 
preferably, with other substances, as a safety explosive. A 
very low heat of decomposition is thus obtuined—a point 
of particular importance in explosives of this class. An 
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exampli of such a composition is given as nitrate of urea 
(75 parts), ammonium nitrate (25 parts).—G. W. McD. 

Safety Dynamite; Manufacture of -. Westfaliscb- 

Anhaltische Sprengstofl - Akt. - Ges. .Second Addition, 
dated June 18, 1903, to Fr. Pat. 316, 569, Dec. 5, 1901. 
The addition of metallic halides (preferably sodium or 
potassium chloride) to the explosive originally claimed, 
is said to increase its safety when used in fiery mines. 
(See Eng. Pats. 26,617 of 1901 and 33:14 of 1902; this 
Journal, 1902, 1471, and 1903, 229.)—G. W. McD. 

Smokeless Ponder and its Manufacture. Internal. 
Smokeless Powder and Chemical Co. F'r. Pat. 333,259, 
June 22, 1903. 

See Eng. Pat. 13,457 of 1903 ; this Journal, 1903, 963. 

—T. F. B. 

[ TVl r] Compositions for Candles, Wax Matches, IFu.i- 
Flowers. <,(-(■. A. Berger. Fr. Pat. 333,204, June 23, 
1903. XU., page 1.300. 

XXIII.—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

English Patents. 

Photometers; Jnijits. in -. E. A. Carolan, London. 

Pro m the General Electric C:>., Schenectady, IJ.S.A. 
Eng. Pat. 26,035, Nov. 26, 1902. 

The apparatus for measuring radiation consists in principle 
of a scries of reflecting devices, so placed that each reflects 
radiations from the source of average intensity which would 
exist on one of a series of zones of equal area on the sur¬ 
face of an imaginary sphere surrounding the source. For 
measuring light, a frame is constructed, supporting a 
number of mirrors in u. circle around ils source, tile mirrors 
being secured at equal distances along the axis of symmetry 
and reflecting the light at right angles to the plane of the 
circle on to a photometric screen, the direct rays being 
withheld from the screen.—J. E. 15. 

Photometric Apparatus [Flicker Photometer']. J. F. Sim- 
mauce and J. Ahaily, London. Eng. Pat. 4693, Fell. 28, 
190.3. 

Tiie principle upon which this photometer is based, is the 
following : if the rays coining from two different sources of 
light, even of different colours, be allowed to fall upon an 
observing screen in such fashion that they overlap or coin¬ 
cide, and if some arrangement be fitted before the screen to 
cut off completely first one and then the other light (the 
alterations being made with sufficient rapidity), when the 
lights are of unequal intensity, the eye receives a blurred 
imago, but if the lights he equal, the two colours blend into 
a homogeneous tint. The essential feature of the appa 
ratus consists of a support carrying the observing disc, in 
front of which is a rotating or oscillating plate provided 
with suitable perforations, the lights then being arranged 
at an equal acute horizontal angle with the plane of the 
screen, as in the table photometer. Another arrangement is 
to make the moving plate carry a “ Ritchie ” or a “ Jolly ” 
prism ; the lights then throwing convergent beams lying in 
a plane parallel with that of the screen, said beams being 
bent at right angles towards the latter by internal or ex¬ 
ternal reflection. In another form, two contiguous rect 
angular blocks of translucent paraffin wax, separated from 
one another by a sheet of tinfoil, stand on the moving 
plate; these are diffusely illuminated throughout their 
masses by the two lights, which stand as in tho latter case. 
Other methods of arriving at a similar result arc also men¬ 
tioned. In use, the two lights areeither brought to equalit) 
by moving one of them nearer or further away from the 
screen; or the second (gas) light is regarded as an inter 
mediate standard, and is brought into unison with the light 
under teBt by adjusting its supply. In the latter case ih, 
illuminating power of this intermediate standard is final!.' 
ascertained in terms of a recognised standard by means of ' 
bar photometer fitted us a part of the table.—F. H. L. 
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Vacuum Tube for the Production of Spectra. F. O 1{. rcujcuefia 2 parts, placed in n platinum crucible ; u vertical 

uoetze, Leipzig. F.ng. Pat. I0,';:i2, May 8, 1303. depression is made in the mixed mass, the lower portion of 

The capillary tube a (Fig. 1) is made separate from the t * le crucible heated to dull redness, and oxytien passed 

main tube, and connected with it hy u fiuoge d \ the ends b through the crucible lid. The mass is stirred with a pluti- 

and b x of the capillary are sharp, it being stated that this num w ‘ re eveT . v five minutes. The combu>tion is complete 

in from ‘20 to 30 minutes. The contents are then extracted 

,, i ^ith water, and the usual course followed.—C. A. H. 

hio. 1. i 



Fig. 2. 



arrangement gives more distinct spectra. In a modification 
(Fig. 2), the end b l of the capillary is fused on to d, thus 
leaving only one sharp end at b. —T. F. B. 

INORGANIC— QUA LIT A Tl VE. 


Sulphur, Determination of -, by means of Barium 

Peroxide. If. Sohillbach. Zeits. angew. Chem., 1903, 

16, [15], 1080. 

To determine the sulphur in asphalt, bitumen, or other 
organic substance free iroui mineral admixture, the material 
is mixed with excess of barium peroxide and fired. The 
ash is freed from barium oxide and carbonate by means of 
hydrochloric acid, and the residual sulphate is weighed. 
The reaction between alkali and alkaline-earth peroxides 
and carbon can also be used for the reduction of metallic 
salts to metals. For example, with a finely-powdered 
mixture of barium peroxide, wood charcoal and cuprous 
chloride, reaction may be started by nn aos of a match, 
and it then proceeds by itself in a similar manner to 
Goldschmidt's “thermite” process. Metallic copper is 
formed according to the equation : — BaO a + C + 2CuCl 
BaC’L-t-CO..+ 2 Cu. If calcium carbide he used instead of 
charcoal, a larger proportion of metal is obtained, the re¬ 
action proceeding according to the equation:—2lia() 3 + 
CaC 3 + GCuCl — 2B&CU + CaCl 3 + 2(’() 3 + GCu.—VV. A. C. 

Nitrogen; Determination of -. Deniges. Bull, des 

Travaux do la Soc. de Pliuriu. Bordeaux; through 

Pliarm. J., 1903, 71, 613. 

The substance is heated with sulphuric acid and potassium 
oxalate until the liquid is decolorised and reduced to a small 
volume; the residue is cooled, dissolved in water, and 
exactly neutralised with sodium hydroxide. The nitrogen 
is now present in the form of ammonium sulphate, and is 
determined either gasometrieally hy means of sodium 
hypobiomite, using for comparison a solution of ammonium 
sulphate of known strength; or in the form of ammonia 
by boiling the liquid with excess of caustic soda, and 
titrating back with standard acid. The method is claimed 
to possess the advantage over Kjeldahl’s process, that no 
distillation is required. —A. S. 


Hydroxyl “Ions”; The Iodo-Tannin Reaction for the 
Detection of ■ — . W. Vaubel. Zeits. angew. Chem., 
1903,16, [15j, 1073. 

On adding a crystal of iodine to aqueous solutions of tannic, 
gallic, or pyrogallic acids in presence of certain salts, a deep 
red colour is produced, which soon turns to dirty brown. 
The former is due to iodine as such, the latter to compound 
molecules containing iodine. The reaction only succeeds 
with alkaline bodies or such salts as separate hydroxyl, 
for the detection of which it. is, perhaps, the most delicate 
known method. Several neutral salts giving the reaction 
are also enumerated, which are thus shown to undergo 
hydrolytic dissociation. Salts which react with iodine are 
excluded.—W. A. 0. 

INORGANIC-QUANTITA TIVE. 

Vapour Densities ; Determination of -, at High Tem¬ 

peratures. F. Etnich. Monatsh. f. Chem., 1903, 24, 
[9], 747—7G4. 

Tub author adapted Bunsen’s method of measuring vapour 
densities hy the rate of efflux of a gas through a minute 
opening to the same at high temperatures, by u-ing porcelain, 
platinum, and platinum-iridium tubes, pierced by a fine hole. 
The temperatures ranged to 1 400 J C., and a few experiments 
were even made at 1900°. For nou-dissoniable gases, the 
time of efflux squared, divided by the absolute temperature, 
equals a constant, was found to hold good.— L. F. (*. 

Sulphur in Coal and Coke; Determination of -. B. 

Nowicki. Stahl u. Eiseu, 1903, [23], 1141. Chem.-Zeit., 
1903, 27, [39], Hep., 281. 

This process is a modification of Eschka’s method. One 
gnu. of finely powdered coal or coke is mixed with 2 grins, 
of a mixture consisting of sodium carbonate 1 part and 


Iodine; Separation of -, as Cuprous Iodide , from a 

Mixture, of Alkali Chlorides , Bromides, and Iodides. 
II. Baubigny and I*. Rivals. Comptes rend., 1903, 
j 137, [19], 753—756. 

; The solution is precipitated by excess of copper sulphate, 
and a solution of potassium arsenite (containing about 
three times as much potassium arscuite as there is potas¬ 
sium iodide present) is added, followed by a small quantity 
of ferrous sulphate. The whole of the iodiue present is 
thus transformed into cuprous iodide. After standing 
10—12 hours, the liquid is filtered, ami the chlorine and 
! bromine aiv determined in the filtrate by any of the usual 
i methods. The cuprous iodide is dissolved iu ammonia, 

I converted, by means of air or of hydrogen peroxide, iuto 
cupric salt; excess of silver nitrate is added, then excess 
of nitric acul ; the liquid is boiled, filtered, and the silver 
iodide weighed. To avoid any loss of iodine, the arseuite 
may be added to the original solution before addition of 
copper sulphate. In pteseueo of relatively large amounts 
of alkali chloride and bromide, the iodine results may be 
low, irout the solubility of cuprous iodide iu solutions of 
those salts.—J. T. I). 

Chromium from Iron and Aluminium; Separation of -. 

G. von Knorre. Zeits. angew. Chem., 1903, 16, 1097— 
1107. 

A method for the separation of chromium from iron and 
aluminium can be based upon the fact that chromium salts 
m a solution containing not too large an amount of free 
sulphuric acid, can he oxidised to chromic acid by boilmg 
for some time with excess of persulphate, it is best to use 
ammonium persulphate for the oxidation, but the com- 
i mercial salt must first be purified in the following manner: 

, —Ammonium persulphate freed from chlorine compound* 
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by recrystallisntion is dissolved in water containing some 
ferric ammonium sulphate, ammonia (or ammonium car¬ 
bonate) is added till tile whole of the iron is precipitated, 
and the solution is filtered. The method of separation is 
carried out as follows :—The solution containing the metals 
us sulphates, is treated in the cold with an amount of the 
ammonium persulphate solution prepared as described 
above, equal to 2—3 times that required for the oxidation 
of the chromium. Sufficient dilute sulphuric acid to prevent 
the separation 'of basic ferric sulphate is then added, the 
solution diluted to 300 c.c., ami vigorously boiled for 
6—10 minutes. After cooling to about 50’’ C., a further 
quantity of ammonium persulphate (about one-half of that 
added at first), and 20 e.e. of dilute sulphuric acid (sp. gr. 
1 ' 16—1 * 18) are added, the solution is diluted to 300 e.e., 
and boiled again for 16—20 minutes. The solution is 
then again cooled, excess of ammonia added, and the pre¬ 
cipitated iroD and aluminium hydroxides filtered oft', and 
washed with water. The precipitate is dissolved in dilute 
sulphuric acid, ammonium persulphate added in amount 
equal to one-half that added at first, the solution boiled tor 
10—16 minutes, cooled, and the aluminium and iron again 
precipitated by ammonia. In the united filtrates, the 
chromium is determined by acidifying, reducing the 
chromic acid to a chromium salt by sodium bisulphite, 
expelling the excess of sulphur dioxide by heating, amt 
precipitating the chromium by ammonia. 

Volumetric Determination of Iron , Chromium and 
Manganese in Mixtures.— In one portion of the solution 
the iron is determined by reduction and titration witii 
permanganate solution, whilst in another portion the 
chromium is oxidised by persulphate, the excess of persul¬ 
phate completely destroyed by boiling, aud the chromic 
acid determined by reducing it to a chromium salt with a 
known excess of a ferrous salt, and titrating the excess of 
the latter with permanganate solution. If manganese he 
present, this is precipitated as hydrated peroxide on boiling 
with persulphate. The precipitate is filtered oft, washed, 
dissolved in excess of a standardised solution of ferrous 
sulphate, and the excess of the latter titrated with 
permanganate solution. 

Separation of Iron and Chromium by means of JV itroso- 
P-naphthol (see this Journal, 1887, 384; 1888, 236). -As 
the result of further experience with this method, the author 
draws attention to the loltowing points ;—The precipitation 
of the iron must he effected in the cold, and the precipitate 
of ferric nitrosonaphthol must be filtered oft alter standing 
for from 8—16 hours in the cold. It is best to precipittne 
the iron in one portion of the solution by nilroso-fl-Dnphthol, 
and in a second, the iron and chromium together by 
ammonia, and to take the amount of chromium by 
difference.—A. S. 

Tin in Tailings and Slimes ; Determination of -. G. L. 

Mackenzie. Inst, of Mining and Metal!.,Nov. 19, 1903. 

From 1 to 5 grins, (according to the amount of tin present) 
of the finely-powdered ore are heated for about 20 minutes 
(longer if tungsten be present) with ai/ua regia , hot water 
is added, the mixture is filtered, and the residue is washed 
well with hot water. If tungsten or silver be present, the 
residue is then digested for lo minutes with warm, dilute 
ammonia solution, and washed well on the filter with the 
same reagent, ft is then dried, detached from the paper, 
and the latter burnt. The stannic oxide in the residue is 
now reduced to tin by heating to dull redness for 40 
minutes in an atmosphere of coal gas. After cooling, the 
material is heated nearly to boiling for 20 minutes with 
strong hydrochloric acid and about 2 c.c. of a 10 per cent, 
solution of permanganate, a further drop or two of perman¬ 
ganate solution being added towards the end. The solution 
is filtered, partly neutralised with sodium bicarbonate, 
and the tin precipitated by sulphuretted hydrogen. After 
standing for some time, the stannic sulphide is filtered off, 
washed well with ammonium acetate solution containing a 
little free acetic acid, dried, and the paper containing the 
precipitate burnt; the ash andPf recipitate are covered with 
a few drops of nitric acid, dried, and strougly ignited, and 
the stannic oxide is weighed.—A. 8. 


Arsenic in Malt, Beer, and foodstuffs; Detection and 
Approximate Determination of Minute Quantities of ——. 
W. Thomson. Memoirs Manchester Lit. and Philos. 8oe., 
47, [6] ; Chem. News, 1903, 88, 228—231. 

In the report of the Joint Committee of the Society of 
Chemical Industry and the Society of Public Analysts (this 
Journal, 1902, 94), it is recommended that a piece of wire 
gauze be wrapped round the lube which receives the arsenic 
mirror, at the point at which it is heated. The author 
claims, however, that more distinct and reliable mirrors are 
obtained by heating the naked tube. Gautier’s view (this 
Journal, 1902, 1472) that it is advantageous to cool the 
portion of the tube on which the mirror is deposited is con¬ 
firmed, but the author considers the best results are obtained 
by allowing water to drop rapidly on to a piece of tissue 
paper, 3 or 4 inches long by -J inch wide, folded iu the 
centre and hung over the tube.— A. S. 

Iron and Phosphoric Acid in Waters; Separation and 

Determination of -. H. Causse. Comptes rend., 1903, 

137, [18], 708—710. 

Tnn iron and phosphoric acid present in natural waters are 
in combination with the organic matter, aud cannot be pre¬ 
cipitated in the ordinary way. In order to decompose the 
complex compounds and precipitate the iron and phosphoric 
acid, the author recommends the chloro-mercurate of p- 
luninobenzeno sodium sulphonate, the active constituent of 
which is mercuric chloride; this compound oxidises and 
precipitates the iron as gesquioxide and the phosphoric acid 
as mercuric phosphate; as a result of the oxidation of the 
iron, mercurous chloride is also precipitated. Two or three 
litres of the water are treated with from 0 6 to 0-8 grm. 
per litre of the chloro-mcreunite and stirred vigorously. 
The salt partially dissolves, hut the liquid does not become 
clear until the precipitation of the iron and phosphoric 
acid is complete ; this requires a period of 24 to 30 hours 
or longer at rest. The supernatant water is then decanted 
off; the precipitate is collected on a filter, washed and then 
transferred to a tube and treated with hydrochloric acid. 
If the water were pure, the solution m hydrochloric acid is 
clear, but if contaminated, a residue of mercurous chloride 
remains undissolved. The acid solution is evaporated, and 
tiie residue is dried and ignited with 1 grin, of dry sodium 
carbonate. The mass is then treated with nitric acid, dried 
and calcined to convert the iron into oxide, and then 
extracted with water, which dissolves the phosphoric acid, 
whilst the ferric oxide can lie filtered off.—J. F. 15. 

Cast Iron; Methods of Determining the Constituents 

of -. Herbert E. Field. J. Amtr. Fomnlrymen’s 

Assoc., II, [2], [T.O. 15ox 432, New York City.] 

April, 19u3. 

Tins is a compilation in precise detail of the methods now 
in use in irou laboratories in America. It, was prepared 
by the author for the Metallurgical Section of the above 
Association. 

XXIV—SCIENTIFIC & TECHNICAL NOTES. 

Radium; Scintillation of Zinc Sulphide Screens produced 

by - ,reririjied hy Electric Discharge. T. Toimuasina. 

Comptes rend., 1903, 137, [19], 745—747. 

Scintillating screens, left for some time in a dark place, 
one glued against glass and the other naked, shewed after¬ 
wards phosphorescence, but not scintillation. After being 
electrified a few times positively or negatively and discharged, 
and still more after several alternately positive and negative 
charges, they acquired the power of scintillation, the naked 
screen in a much higher degreo than the other. The action 
appears to he entirely one of surface, and to have an 
electrostatic origin.—J. T. ]). 

Electrolysis of Water; Contribution to the History oj 

the -. A. Neuburger. Her., 1903, 38, 3572—3574. 

Thk credit of the discovery that the sole products of the 
electrolysis of pure wattr are hydrogen and oxygen is 
generally assigned to Sir H. Davy, whose work on the 
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subject appeared in 1806, but the author claims priority ! 
for a Berlin chemist, P. L. Simon, who made the discovery I 
in 1801, and whose work was published in Gilbert's Aunaleu ‘ 
1801,8,41,492; 9, 316.—A. S. * j 

Spectroscopic Method; Luminescence at Electrodes, and a ! 

New -• . Werner von Bolton. Zeits. Elektrocheiu., I 

1903, 9, [47], 018—922. 

Who an are is struck at llo volts between a carbon as 
positive pole and dilute sulphuric acid surrounding a copper 
negative, the carbon glows in a multitude of minute scintil¬ 
lations, and is found, when taken out, to have a highly ; 
polished, non-blackening surface. If the carbon he made | 
negative, a dazzling white light, yielding a continuous j 
spectrum, results. On substituting a rod of copper for the ! 
carbon, as cathode, a fine blue luminescence arises, which i 
gives essentially the spectrum of copper; the cathode j 
becomes corroded, hut does not fuse. This effect can be j 
studied either by applying a platinum cathode to a solution ) 
of the metal, or by using a wire of the metal itself as | 
cathode in dilute acid. The method and apparatus used by ; 
the author for examining the spectra of metals produced j 
bv this method are described. The spectra mostly resemble j 
those obtained by sparking, but are richer in lines and free , 
from admixture of air-spectra; on the other hand, they i 
usually show II a and, when a platinum cathode is used, ! 
faint lines of this metal.—W. \. (J. 

J'iLtmentous Carbon; A Variety of -. Constant aud j 

II. Pelabon. Comptes rend., 1902, 137, [I'M* 706—708. | 

Iv the manufacture of metallurgical coke by the earbonisa- j 
tiou of coal in open furnaces, especially those of the older j 
type, there are found in the mass of the coke, filiform 
deposits of carbon, which by interlacing of the fibres have ! 
the appearance of wool. In the form of furnace in which | 
these deposits are specially found, the air admitted by holes 
in the door, maintains the combustion of the gases, and the 
tla nes are concentrated towards the opening in the roof. 

1 u the zone near this opening the maximum temperature 
exists, and it is here that the deposits of filamentous carbon 
are most prevalent. Each thread is attached to a fragment 
of coke, and the general direction of the threads lies in the 
course of the current of gases. The surface of the fragments 
hearing the threads appears to be saturated with tarry 
matters, from which the filamentous carbon is probably 
produced. The filaments vary from 5 to 8 cm in length ; 
some of the filaments ary grey, and have the appearance of 
being coated with varnish; others are pure black. At 
various points are observed small black specks, which are 
composed of bundles of very fine filaments, apparently 
originating from some of the larger filaments.—J. E. B. 

Manganous and Tungstic Acids; A Complex Double Salt 
of -. A. Ju>t. Ber., 1903, 36, 3619-3622. 

To a boiling solution of 100 gnus, of sodium tungstate in 
100 c.c. of water, 5 grins, of manganese sulphate dissolved, 
in 10 e.c. of water were added, followed, with stirring, by 
14 grins, of sodium persulphate. B illing was continued for 
about j- hour, water being added to replace that lost by 
evaporation; the deep red solution was diluted with an 
equal volume of water, and filtered with the aid of the pump. 
On slowly cooling the filtrate, red crystals separated; these 
were filtered off, with the aid of the pump, and pressed well 
between filter paper. Analysis of the crystals indicated the 
composition, 3Na 2 <).5YVO tV Mn() 2 .18ll 2 (). The new salt is 
tolerably easily soluble in hot water, but the solution decom¬ 
poses on long boiling, and also, though more slowly, in the 
cold, manganese peroxide being separated. The salt will 
not crystallise from water, but does from a solution of 
sodium tungstate, and this leads the author to consider it as 
a double salt of sodium-manganese tetratungstate and sodium 
tungstate, of the constitution Mn lv (W0 4 Na) 4 .NajVV0 4 . 
The solution of the salt gives precipitates with solutions of 
metallic salts. Polytungstates aud metatungstates, when 
treated, in the manner described, with manganese sulphate 
and persulphates, also give red solutions, from which 
crystallised salts can he obtained.—A. S. 


Magnesium Amalgam; Employment of -, in Organic 

Chemistry. E. Mewuier. Comptes rend., 1903, 137» 
[18], 7U—716. 

Diphenylmethane can be prepared by the interaction of 
1 atom of magnesium, in the form of amalgam, 1 mol. 
of benzyl chloride, and 1 mol. of monohromobenzenc. 
Ethyl malonate combines with in ignesium in the form of 
amalgam, yielding a derivative, (,C a II;,CtK)) 2 : CH.Mg.CH : 

(C< K)C. : 1 { from which water regenerates ethyl malonate 
This magnesium derivative reacts with ethyl iodide, yielding 
the mono-ethyl derivative of ethyl malonate. Magnesium 
amalgam confines its action solely to the -CIL-group of 
ethyl malonate, and has no action on the ester function of 
the latter. The organo-magnesium haloid compounds are 
shown by the author to combine first with the -CIL- group 
<\f ethyl malonate, yielding organo magnesium haloid 
derivatives of the latter. Secondarily, however, they react 
on the ester function, as has been sli )wn by Valour, pro¬ 
ducing the bi-tertiury glycol, or rather the dehydration 
product of the latter.—.J. F. 1>. 

('arbvn Tetrachloride with Chi>robenzone ; Condensation 

of - , by the Erirdel and Crafts /tenetion. .J. F. Xorris 

and W. C. Twiog. Amor. Cnem. .1., 1903, 30, [3], 
892—399. 

Wiikn carbon tetrachloride is condensed with chloro¬ 
benzene by tin* Friedel and CratFts reaction, only two of the 
chlorine atoms of the tetrachloride are replaced by benzene 
rings, with the production of a mixture of dichlorobetizo- 
phenouc chlorides, whereas when the tetrachloride is con¬ 
densed with benzene, three chlorine atoms are displaced and 
triphenylchloromethane is produced. The mixture of 
dichloroketmie chlorides cannot ho separated into its com¬ 
ponents, owing to their proximate boiling points ; it is neces¬ 
sary first to convert, the chlorides into the correspon ling 
diclilorohcnzojdirnones. This is effected by treating the 
mixed chlorides with concentrated sulphuric acid, in which 
the}' are slowly soluble, with elimination of hydrochloric 
acid, and pouring the solution into water. The dichloro- 
ketones are then extracted w ith light petroleum spirit, which 
dissolves everything except the di-/>- (4.4') diehloro- 
benzophenoue. From an alcoholic solution of the portion 
soluble in petroleum, crystals of the o-p- (2.4') di- 
clilorobenzophenono are separated, leaving an oily residue 
which is probably a third isomer (2.2') of dichlorobenzo- 
phenone. The o-p-dichloroketone may also he isolated 
| by distillation under reduced pressure after the removal 
• of the di-para compound.—J. F. B. 

J Fluorescence of Naphthalic Anhydride and some of its 
j Derivatices. L. Fraucesconi aud G. Bargellini. Gaz. 

I chiui. ital., 33, [2], 129 — 133 ; Cliein. Ceutr., 1903, 2, 

I [21], 1181. 

: Tub authors have previously (tins Journal, 1902, 1327) 
j expressed themselves in favour of Meyer’s theory of 
I fluorescence, and they still muiutum that the fact that 
naphtlmlic anhydride fluoresces, whilst phthalic anhydride 
does cot, is not satisfactorily explained by Hewitt’s theory 
(this Journal, 1903, 127). They consider, however, that 
1 Meyer’s theory requires exteudiug, since fluorescence appears 
i to be dependent not only upon the presence of u special 
fluorophorie group, hut also upon the nature and position of 
j substituting groups. They have previously shown (lac. cit.') 
that the electro-negative groups, OH, Cl, Br, I, N0 2 , cause 
a diminution of fluorescence, and it is probable that electro¬ 
positive groups act in the reverse manner, as most amino 
derivatives show a much more intense fluorescence thau the 
corresponding hydroxy derivatives.—A. 8. 

Ter penes and Compounds containing the C A I/ h Croup • 

Head ions of Mercuric Acetate towards - . L. Bal- 

biano and V. Paolini. Ber., 1903, 36, [1 l]> 3375—3584. 
(See also this Journal, 1902, 1293.) 

In continuation of their previous work, the authors have 
proved that the body C, 0 II, fl O 2 , produced hv the action of 
mercuric acetate on lievo-pinene, is a hydroxy-derivative of 
A 6 -meuthene-2-one. Dextro-pincne under similar con¬ 
ditions gives the game oxidation product. 
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Camphene .—On (renting 1 mol. of camphene, dissolved 
in light petroleum spirit, tvith a saturated aqueous solution 
of 2 inols. of mercuric acetate for ISO days, the crystalline 
body C w ll M p(H«C t II 1 (),) 1 . melting at 188"—182° C., is 
obtained. From thie, a chlorine compound, C 10 II lt f)(HgCI)j, 
can be produced l.y the action of sodium chloride, which 
softens at ISlff't'., but does not melt below 250'C. The 
acetate, when suspended in dilute hydrochloric acid, is 
slowly decomposed by sulphuretted hydrogen, camphene 
being again produced. The chloride, on energetic reduction, 
likewise yields camphene. As stated in their previous 
paper, bodies containing the propenyl, CH ;1 .CH:CH, group 
are oxidised by mercuric acetate, whilst those containing 
the ally), 0H,:CH.CII 3 , grouping form an additive com¬ 
pound with mercuric acetate. This behaviour can be 
utilised as a test, as foliows. 5 e.c. of a saturated solution 
of mercuric acetate are shaken with a lew drops of the 
substance dissolved in a little benzene. With bodies con¬ 
taining the propenyl group, the characteristic leaflets of 
mercurous acetate appear in 15—15 minutes. With those 
containing the ally 1 group, the liquids separate clearly from 
each other even after a few days. The additive bodies have 

the general structure R.C 3 H 5 <|J^ /LO., aD< i a mixture 

of two isomers is usually formed. By treatment with 
alkali chlorides, in equivalent amounts, they are converted 
into the corresponding chlorides. ()n replacing the mer¬ 
cury radicle with hydrogen by reduction, water is split off, 
utjd the original compound reproduced.—F. S'. 

EllIIATUM. 

This Journal, 1903, 1021, eol. 1, line 18 from bottom, for 

Allen ” read “ Allan." 


ducts of the Coal-tar Dyestuff Manufacture. II. Triphenjl- 
metkaue Dyestuffs. III. Anthracene Colours. IV. Acridine 
and Quinone-imido Dyestuffs. V. Indigo, VI. Dyeing 
and Printing Processes. VII. Sulphur Dyestuffs. VIII. 
Azo Dyestuffs. IX. Dyestuffs and Compounds of Different 
Composition ; Dyeing and Printing Methods. X. Pharma¬ 
ceutical Products. 


Crate iUport. 

I.—GENERAL. 

France; Trade of-, with the United Kingdom. 

Foreign Office Annual Series , No. 3101, Oct. 1903. 

Return showing Value of certain Articles of Import from 
the United Kingdom during the Years 1901-2. 


Article**. 1901. I 1902. 


it £ 

r °»il. 0.781.(RK> 0,234,004) 

Chemicals and chemical mamm a. <557,000 803,000 

Copper. 307.00U 237.00O 

Iron, cast iron and slcol. 407,000 j 274,000 

Skins, dressed. 017,000 007,000 

india-rubber goods. 406,000 385,000 

Pottery, glass and cry si ill wares. 214.000 ! 160,000 

Rubber. 347,000 | 479,000 

Coal-tar. 240.000 343,000 

Raw hides and peltries... ; 287,000 358/ 00 

Leather Roods and dressed peltries. j i03,000 ; 104,000 

Paper, books anil prints. I 207,000 280,000 

Total of all articles. 21,087,000 22,072,000 


Boofete 

UF.BEIt DIE KaSISCIIKN EiGKNBCTTAFTKN DBS SaUKRSTOFIS 
und Kohlknstoffs. Von Dr. Julius Schmidt. Ver- 
lag von Gebrdder Borutraeger. 11, Dessaucrstrasse 29, 
Berlin, S.W. Brice M. 3.20. 

8vo volume containing 111 pages of subject-matter; with 
a tablo of contents. The subjects treated of under the 
above title are as follows :— The Basic Puofkuties of 
Oxyoen. I. Introduction. II. Salts of Tyrone und Di¬ 
methyl py rone. III. Founding the Oxonium Theory of 
Collie and Tickle, by A. v. Baeyer and Villiger. IV. Az- 
oxonium- and Azthionium Salts. V. Carhoxonium- and 
Carbothionium Salts. VI. Physico-chemical Studies on 
Polyvalent Oxygen. On the Basic Properties of 
Carbon. 

Fortschritte dkr Tiieeufakbknfabrikation und 
veiiwandter 1 NiHJSTRiRzwKiGK. An dor Hand der 
systematisch geordneten und mit kritischeu Antner- 
kungen versehvnen Deutschen Reichs-Patente. Dar- 
gestellt von I)r. P. Fuikdlaknder, Vorstand der chein- 
ischen Abtheilung des k. k. tcehnologiscben Gewerhe- 
museums in Wien. Sechster Tkeil. 1900-1902. Julius 
Springer’s Verlag, Berlin. 1904. Price M. 00. 

Large 8vo volume containing 1324 pages of sulject- 
matter; 19 }, pages of index to German patent numbers in 
VoK l. to VI.; 1 page of numbers, with index to American 
patents ; j page of numbers, with iudex to English patents ; j 
a little over l page of numbers, with index to French 
patents. Then follows an index of patent applications, : 
including those refused and withdrawn, filling 3j- pages. 
After these come the alphabetical indexes of names of 
patentees and subjects of patents, filling 20 pages. The , 
body of the work is composed as follows:—Commencing j 
with a brief preface, a table of contents follows, after j 
which comes a brief history of the advance made in the ! 
production of intermediate products for the coal-tar dyestuff 
industry, filling about 14 pages. The remainder, forming 
the bulk of the work, is cj^yoted to full reports of the 
patents, practically copies of their specifications. The 
branches represented by these specifications under the 
general subjects are tbe following:—I. Intermediate Pro- 


Relurti showing Value of certain Exports from France to 
the United Kingdom during the Years 1901-2. 


Articles. 


1901. 1902. 


Sugar, raw .. 

Dressed skins. 

Leather goods and dressed peltries. 

Copper und copper ore. 

Brandy, spirits and liqueurs. 

Raw bides and peltries. 

Sugar, refined. 

Tottery, glass and crystal wares. ) 

Taper, books and prints. j 

Oils, essential... 1 

„ other. j 

Caoutchouc and gutta-percha. j 

„ manufactures of. 1 

Margarine . 1 

Perfumery. 

Total of all articles. 


£ 

3,086.000 
1.069,000 
1,421/100 
730,0(H) 
894,000 
1,175,000 
970,090 
804,000 
098,000 
313.000 
170,000 
224,000 
225,000 
70,000 
95,000 
141,000 
48,029,000 


it 

1,005,000 

1.802,000 

1,324,000 

555,000 

990,000 

1,070,000 

620.000 

821,000 

683,000 

318,000 

179,000 

190,000 

325,090 

111,000 

131,000 

142,000 

51,204,000 


Belgium; Trade of-, in 1902. 

Foreign OJJice Annual Series , No. 3104. 

United Kingdom. —Though the imports from the United 
Kingdom in 19o2 had an increase in value of 584,600/., 
the quantity showed a decrease of 72,211 tons. The totals 
were 1,241,424 tons, with a value of 11,350,800/., a decrease 
of 5*5 per cent, and an increase of 5*4 per cent, respec¬ 
tively. Among the chief contributors to this increase in value 
wore resinous and bituminous substances, 300,000/.; raw 
cotton, jute and silk, 280,000/.; dyes, paints and chemicals, 
100,000/. Coal, on the other hand, showed a marked 
decrease (100,000/.), probably owing to the competition of 
German coal at very low prices. Machinery decreased by 
50,001)/., and flax and other yarns, cast iron, indigo and 
vegetable substances by from 30,000/. to 40,000(. in each 
case. The exports to the United Kingdom likewise showed 
a decrease in quantity with an increase in value, the totals 
being 1,246,878 tons, or a reduction of 41 per cent., 
with a value of 14,356,040/., or a rise of 4*9 per cent. 
The exports of raw flax increased in value by 280 , 000 /.; 
wool and flax yarns by 520,000/.; glass by 140,000/.; metals 
(steel in all states and wrought iron) by 320,000/.; and 
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hops by 50,000/. On the other hand the sugar trade, 
owing to the smaller acreage under cultivation, the bad 
crop9 and the import duty levied in the United Kingdom, 
showed a diminution of nearly 800,000/. and that in raw 
hides fell by 130,000/. 

Canada .—The rise in the imports from Canada of vege¬ 
tables and wood-pulp—that in the latter being very re¬ 
markable—was more than counterbalanced by the heavy 
fall in the importation of corn. The export returns are 
also unfavourable, owing to the immense falliug-off, to 
the extent of over 200,000/., in raw sugar. Some slight 
compensation for this loss is to be found in the improve¬ 
ment of the glass export trade by GO per cent. The new 
market found in Canada for machinery, papers and chemicals 
was also steadily enlarged. 

India .—The imports from India increased in value by 
20 per cent., owing to the large trade in raw cotton, dyes 
and oil seeds. In the cement industry, the export trade 
did not show much sign of improvement as regards value, 
but in the matter of volume it continued to grow, and 
showed an increase of 10 per cout. as compared with that 
of 1901. In this development the enormous demand from 


the United States, amounting to 110,661 toils as compared 
with 67,033 tons in 1901, and increased demands from 
Cape Colony aud Canada, played the chief part. The 
exportations of both raw and relined sugar sank very 
considerably, more especially those of the former, which 
were in quantity only half those of 1901 and a third of 
those of 1900, the year of their zenith. As compared with 
1901, the value of the raw sugar exported to the United 
Kingdom fell by 500,000/., and of that sent to Canada by 
200,000/. The chief causes of this were: (1) The 
reduction of the acreage under cultivation ; (2) the poor¬ 
ness of the yield, which was 17 per cent, inferior to that of 
1901 ; (3) the early sharp frosts, which affected the 
quality of the beetroot crops. In the exportation of 
chemical products a reduction of 0 per cent, in amount 
took place, the most important factor being carbonates of 
soda, the trade in which went down about 15 percent. The 
glass exports were well maintained, and surpassing in value 
those of 1901 by 440,000/., regaiuod the high position they 
held in 1899. This increase was chiefly line to large 
orders from China, Japan, Canada, the United States ard 
Turkey. 


Belgian Imports from British Colonies for 1901-02. 
Foreign Office Annual Series , Xo. 3104, Xor. 1903. 



Australia. 

Canada. 

Cape Colony. 

Ituli 


.Straits Settlements. 

Articles (Quantities). 

1901. 

1902. 

1901. 

1902. 

1901. 11*02. 

1901. 

1902. 

1901. 

1902. 


Tons. 1 

Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Tons. 

Tons. 

Tons. 




344 

till 












10 

12 



Copper and nickel. 

Drugs . 

1,115 

7 

300 ! 

1.330 

33 

54 




* 557 
3.742 

*482 

8,297 

< “ 1 
| 572 

22 

47 L 

Lard and tallow. 

127 


511 

31 





'iso 

Lead. 

7.842 i 

8,700 

.. 



2.030 5.330 

44.553 

r,2«»i 

1 



48,788 < 

30,229 

5,907 

470 


23,805 

I 



Wi 

140 

2.924 

1,209 


124.797 

153,834 

! 



. ; 543 

217 

5.815 

3,257 


1.594 

1,930 

1 


Oils, vegetable. 

Rubber. 

233 

31 

237 



205 

24 

128 

25 

"m 

Skins 


5.002 



} :su 





Unprepared. 

. 1 3,181 



314 

559 

; 31 

0 

Prepared. 

. ; 52 

108 





147 

.. 


Wood pulp . 



083 

10,840 







Belgian Exports to British Colonies for 1901-2. 


Foreign Office Annual Series , No. 3104, Nov. 1903. 


ArLieles (Quantities). 


Aust rulia. 
1901. 1902. 


Candles. I 

Cement. j 

Chemicals. i 

Coal. 

Copper ami nickel. 

Drugs. 

DyostulTs. 

Glass:— 

Window. 

Unclassified. 

Iron and steel. 

Lard and tallow. 

Manure. 

Minerals. 

Paper. 

Pottery and earthenware. , 

Resins... J 

Skins:— 

} 

Sugar... 

Sulphur. 

Zinc. 1 


Unprepared 
Prepared .. 
Starch. 


Tons. 

7 MS 
8,5104 
013 
8.SOO 
128 
f»99 
328 


4.19S 
1.727 
8,810 

5,757 

131 

1,5183 


7 

213 

46 

1*463 


j 


Tons. 
310 
3,383 
2,500 
11,000 
154 
050 
192 

4,714 

1,950 

10,843 

1.003 

330 

1,141 

9 


•I 

89 

0 

1,598 


Canada. Cape Colony. India. Straits Settlements. 


1901. 

1902. 

If *01. 

1902. 

1901. 

1902. 

1901. 

1902. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 


3 42 

194 1 

424 

364 t 

104 

05 

10,510 

24*173 

0,791 

9 802 

7,574 

0,085 ! 

1,003 

1,943 

524 

870 

1.070 

13) | 

1.007 

495 ; 



v:oo 

3,750 



10, <85 

11,915 





20 

41 


.. 

50 

’ *70 

023 

*048 , 

19 

21 

* i oo 

54 

1,051 

513 



2,370 

2,587 

90 

115 

0 680 
540 

9,155 

747 

j l.oai 

1,048 [: 

4,192 

2.8 IS 

4,4S 5 
2.430 

702 

051 

428 

428 

344 

3,100 

0,8*57 

8,385 

93.024 

65,033 

1,909 

5,097 

20 

50 

*500 

*247 



•* 


1*707 

'898 



l*,»iS3 

4*203 


*’ 4 

is:) 

391 

* *37 

*74 

1.4*3 

1,525 

’ *08 

129 


3 

127 

209 

542 

444 

550 

279 



34 

186 

42 

21 


•• 

251 

470 





.. 


5 

49 








94 

137 

*i(iO 





20,545 

1,670 

,, 

108 , 

244 

4, i .17 

“lC 

*42 

9 

9 

37 




. • 

809 

439 

108 

53 6 

*493 

*517 

*i4i 

481 
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Belgian Imports from and Exports to United 
Kingdom during 1901-02. 

Foreign Office Annual Series, No. 3104, Nor. 1903. 

Imports. Exports. 


Articles. 



1991. 

1902. 

1901. 

1902. 


Tons. 

Tons. 

Tons. 

Tons. 

Candles. 

381 


83 

108 

Chemicals. 

33,813 

38,159 

64,386 

57.61*2 

Coal. 

756,041 

626.361 

43,802 

60,199 

Cocoa. 

570 

729 

Coke. i 

5,956 

ii 



Copper and nickel. 

2,737 

2,857 

243 

165 

Drugs.. 

1,765 

1,501* 

3,1* Hi 

2,760 

Dyestuffs (except indigo) 

10,685 

13.547 

8.484 

7,892 

OlllSS . 



75,927 

92,187 

Gunpowder.. 



9 * 

132 

Indigo. 

85 

2 4 



Iron and steel. 

6 4.516 

56.316 

87,75 4 

138.678 

Lard and tallow. 

5.541 

5.049 

3,145 

2,723 

Lead. 

1,618 

■j,988 

2.472 

4.435 

Manure. 

929 

164 

5,361 

10,825 

Margarine. 



244 

485 

Minerals. 

195,700 

1-7,211 

399,365 

387,675 

Oak bark . 


3,944 

4,667 

Oil seeds. 

6,81*9 

5. i 11 


Oil cake. 

6,MOO 

7.867 



Oils, vegetable. 

11,757 

13. *64 

13.450 

11,455 

Paper. 

1,409 

1,401 

15,019 

15,161 

Pottery and earthenware 

498 

581 

102 

147 

HlgM. 

7.185 

6,27<* 

10.242 I 

11,388 

Resins and bitumen .... 

111,367 

] 41,099 

4,591 

4,809 

863 

Rubber. 

291 

148 

649 

Salt. 

22,411 

26,552 



Skins, tanned. 

764 

7:> > 

*127 

516 

„ unprepared. 

5,089 

4,60S 

9.767 

5,992 

Soaps. 

2,202 

2,482 

.38 

44 

Starch. 

Sugar, refined. 1 

„ unrefined . 

] 1IS2 

810 [ 

7.064 
2.V21 1 
97.352 * 

7.537 

8,789 

32.441 

Syrups and molasses.. . 
Tin ... 


206 



248 

»0*J 

11 i 

14 

Wood pulp. 



2 47 

40 

Yeast. 


6 



Zinc . 

1,015 

32 

45.664 | 

I 

42,294 

Canada : Chksiical 

Imports into — 

-. FROM 

THE 


United States. 


U.S. Cons. Reps., No. 1793, Nor. 5, 1903. 

The chemical imports from the United States for the fiscal 
year ended June 30, 1902, were as follows, the details of the 
imports for the fiscal year 1903 (the total of which was 
137,605,199 dols., or 7.811,052 dols. greater than for 1902) 


not yet being available : — 

Dols. 

Asphaltum and asphalt. 91,416 

Baking powder . 89,107 

Bricks, tiles, and clays. 49.8,298 

Candles. 80,702 

Cement. 588,510 

Coal and coke. 13,956,912 

Dressing (leather). 54,000 

Drugs, dyes, chemicals. Ac. 3,011,991 

Earthenware and chinawa re. 241,135 

Fertilizers and manures. 189,611 

Glass. 523,820 

Glue, Ac. 92,389 

Grease. 361,735 

Gutta-percha and india-rubber. 2,153,423 

Gunpowder, explosives. \c. 307,901 

Hops... 89,196 

Hides and skins, Ac. ... 2,17-1.704 

Ink, writing and printing. 118,636 

Leather and manufactures. 1,466,382 

Metals:— 

Brass. 944,052 

Copper. 1,391,512 

Gold and silver . 242,700 

Iron and steel . 25,167,427 

Tin. 593,324 

Zinc. 56,788 

LeaJ. .f! . 77,739 

Other metals. 1,865,732 

Oils. 1,123,950 

Oilcloth. 81,514 


Dols. 

Paints and colours. 500,461 

Paper. 1,473,666 

Rennet. 47,482 

Resin. 147.603 

Soap. 228,350 

Spirits and wines . 83,750 

Starch. 38,176 

Sugars. 573,425 

Molasses. 162,039 

Sugar candy, Ac. 179,239 

Turpentine, spirits of. 311,767 

Varnishes, Ac. 102.547 

Total of all imports. 129.791,147 


44 Filter Mass”: U.S. Customs Decision. 

Oct. 2 2nd, 1903. 

Certain filter mass in sheets, invoiced as “blatt filter* 
massu,” was decided to bo dutiable at 25 per cent, ad valorem 
as “ paper not specially provided for/’ under paragraph 402 
of the Tariff Act. Duty had been assessed under paragraph 
397 as 44 filter paper in sheets,” at 5 cents per lb. and 
15 per cent, ad valorem, while the importer claimed it to 
be dutiable as 44 filter mass” at lj cents per lb. and 15 per 
cent, ad valorem under paragraph 395. The evidence 
showed that it was not filter paper, as it dissolved readily, 
i but since it was not in the usual form of “ filter mass” the 
claim was not allowed, and the dutv decided as above stated. 

—K. W. M. 

I [.-FUEL, GAS, AND LIGHT. 

Coal Discovery in Luxkmrlrg. 

Eng. and Mining J., Nor. 14, 1903. 

A soft coal basin in the province of Luxemburg, north 
of the city of Liege, was discovered some time ago, and 
extensive soundings have been made. The deposit underlies 
many square miles of the northern part of Belgium and 
the southern part of Holland. One of the veins, at a depth 
of from 1,000 ft. to 1,500 ft. below the surface, is from 
15 ft. to 17 ft. thick, and of a very fine quality of coal. 
It is estimated that this new field contains more than 
500,000,000 tons of good coal. 

III.—TAR PRODUCTS, PETROLEUM, Etc. 

Petroleum in Roumania. 

U.S. Cons. Reps., No. 1799, Nor. 12, 1903. 

The exportation of petroleum during the first six months 
of 1903 was 15,904,645 galls., against 11,189,394 galls, 
for the same period in 1902. Of this amount England took 
4,156,483 galls., Germany 3,746,363 galls., Austria 3,011,515 
galls., France 1,912,7*27 galls., Holland 1,297,273 galls., 
Italy 1,188,788 galls , and Bulgaria 334,242 galls. France 
appears for the first time in the list of importing countries. 
England, which la*t year ranked third, this year occupied 
the first place. The exportation to Italy and Bulgaria 
has also greatly increased since 1902. The Deutsche Bank 
of Berlin, which is connected with the Steana Romana 
(one of the two principal petroleum companies of Roumauia), 
has recently acquired an interest to the amount of 2 , 000,000 
crowns in a large petroleum concern in Galicia. 

Petroleum Industry in Roumania. 

Bd. of Trade J., Nor. 19, 1903. 

The Independance Roumaine remarks, in its issue of 
10th/23rd October, that the year 1902 was a Dote worthy 
one in the history of the petroleum industry of Roumania, 
both on account of the increase in the production of oil 
and the rejection of the offer* of the Standard Oil Company, 
and also by reason of the participation of German capital 
in the industry. It is pointed out that Germany, with its 
annual consumption of petroleum valued at 202,831,090 
marks, must look to other couutries for relief from the 
influences of the American monopoly now that the Russian 
j petroleum industry is iu agreement with the Standard Oil 

: Company. Roumania and Galioia can furnish such supplies. 
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til 1902 the Roumanian production amounted to 320,000 
tons, which, it is estimated, will increase to 400,000 this 
year ; this compares with 70,000 tons in 1895, and 270,000 
tons in 1901. The Galician production in 1902 was 
573,000 tons. 

Ill—TAR PRODUCTS, PETROLEUM, Etc. 

Paraffin; Liquid -: U.S. Customs Decision. 

Nor, li, 1903, 

The Board of General Appraisers has decided that liquid 
paraffin is free of duty as*‘ paraffin ” under paragraph 578 
of the Tariff Act.—li. W. M. 

Mineral On.; Water-White _: 

U.S. Customs Decision. 

Nor. 4, 1903. 

The Board held that an oil of this description was subject 
to the countervailing duty of 10 marks per 100 kilos,, the 
rate imposed by Germany on similar products from the 
United Slates —It. W. M. 

IV.—COLOURING MATTERS AND 
D YE STUFFS. 

Aniline Colour Industry; Russian-. 

Oe.ste.rr. HnniM.smuse.nm, Oct. 29, 1903. ('hem. 1ml., 
1903, 26, 376. 

The Russian “ Gesellschaft fill* Benzol- uml Anilinproduk- 
tion,” founded in 1901, treats annually from 18,000 to 
2.5,000 quintals* of crude petroleum naphtha for the pro¬ 
duction of benzol for the manufacture of aniline oil and 
dyestuffs. The cost of production of 1 quintal of benzol is 
about 6 roubles, and of 1 quintal of aniline oil about 
36 roubles, whilst the price of foreign aniline oil in 
Moscow is, in consequence of the high duty (13-5 roubles 
per quintal), from 60 to 72 roubles per quintal.— A. S. 

VII.—ACIDS, ALKALIS, Etc. 

Situate; Production and Exports of -, in Chile. 

ZirnUnr Trimestral del Asnciiirion Salitrcra de. 

Propaganda, ('hem. hid., 1903, 26, 376. 

In the first six months of 1903, 15,214,032 Spanish 
ceutncrsf ol nitrate were produced in Chile, as compared 
with 13,791,858, 13,412,785, and 15,100,717 centners 
respectively in the corresponding periods of 1902, 1901, 
and 1900. In the same period the exports id' nitrate were 
12,142,858 centners in 1903, as against 13,1.36,997 centners 
in 1902. a decrease of 994,139 centners. The exports to 
Kurope showed a decrease of 1,203,027 centners, but the 
exports to the United States increased by 128,094 centners, 
to other countries by 70,173, aud to Chilian portH bv 10,621 
centners. In the first half of 1901 the exports ol nitrate 
were 12,302,496, and of 1902, 11,798,389 centners. The 
exports iu the first half of 1903 were distributed as follows :— 
Great Britain and European mainland to order, 3,310,239 
centners; Great Britain, direct, 621,025 ; Germany, 
2,656,695 ; Belgium, 358,223 ; Holland, 780,065 ; I*'ranee, j 
1,691,7)7; Italy, 102,866; United States, Atlantic ports, 
1,863,131, Pacific ports, 468,613; and Sandwich Islands, 
129,935 centners.—A, S. 

Alum Mountain in China. 

U.S. Cons. Reps., No. 1802, Nor. 16, 1903. 

German papers report that an “alum mountain " exists 
in China, which is said to have a circumference, at the 
base, of not less than 10 miles, and is nearly 1,900 ft. high. 

1 he alum is quarried in blocks, is then heated in ovens, j 
and afterwards dissolved in boiling WHter. From this liquid I 
the alum crystallises in layers of about half a foot in 
thickness, which are cut up in blocks of 10 lb. each, 

1 he Chinese use it mainly for purifying water. 

• 1 quintal = 100 kilos. 1 rouble = is. 

t 1 Spanish centner « W0093 kilos. - 101 "i lb. 


Potash-Mink; Prussian State-. 

('hem. and Druggist. Nor. 28, 1903. 

The Prussian Government has obtained permission to 
open a State potash-mine at Bleioherode, in the district of 
Sitngerhausen, Harz mountains, Saxony. The Government 
recently obtained the mining rights to a tract of land of 
23,552,317 sq. ft. in area. 

X—METALLURGY. 

Tin Industry of the Federated Malay States 
in 1902. 

Ed. of Trade J., A 'or. 26, 1903. 

In the annual report for the year 1902 on the Federated 
Malay States, the Resident General states that the figures 
ot the export of tiu aud tin ore show the exports of metallic 
tin (estimated at 68 per cent, of the gross weight) to have 
been 780,872 pikuls ( 16,480 tons). The duty collected on 
export, under a sliding scnle, amounted to 8,438,776 dols. 
The export figures show a decrease of 4,375 pikuls us 
compared with the preceding year, while the duty collected 
yielded an additional revenue of 1,470,592 dols., partly duo 
to the low value of the dollar and consequently enhanced 
dollar value of the metal. The average sterling price 
per ton was 1177. for 1902 and 108/. 15s. for 1901, 
the respective figures per pikul being 79 dols. and 
67*56 dols. 'Taking the sterling average prices above 
mentioned the value of tin anil tiu ore exported in 1902 
was 5,438,160/. and in 1901 5,082,975/. The figures of the 


output of till for each State ai 

v a*< follows:—• 


Stlltf*. 

limi. | 

1 

1!*02. 


Pikuls. 

Pikuls. 

Selangor. 

Negri Sembilnu. 

Pahang . 

. 76.213 

22,310 

27 8,MS 
73.612 
23.1 It 

Total . 

. 7S.V2I7 

780,872 


Gold Production in South Africa, 

U.S. Cons. Heps., No. 1797, Nor. 10, 1903. 

According to flie South African Gazette, the output of 
gold in the Rand, South Africa, was I,7o4,4l0oz. in 1902 ; 
1,837,134 oz. for the first eight months of 1903 ; 4,069,166 
OZ. in 1899 ; and 4,295,602 oz. in 1898. In 1900, during 
the war, it was, for January, February, and March, 251,8!)! 
oz .; for the last eight months of 1901 the production was 
238,991 oz. 

Miner u. Production of British India in 1902. 
ltd. of Trade ./., Nor. 19, 1903. 

The following table shows the quantity and value of the 
principal minerals produced in India in the year 1902, us 
compared with the figures for the preceding year :— 

Quantity. Value, 

19111. 19112. llllll. j 11*02. 


Its. Rs. 

Salt. Tons 1.189.901 1,II99,19I 61,15,795 Die49,528 

Coal. 6,635,727 7,424.4X0 1,98,50,582 2.05,03,139 

(lolil. Oz. : 632.1211 617,039 2.09,56,159 2,115,58,450 

Petroleum. (tails. 50,075.117 5J.007.6S8 311,05,131 32.67,245 

Manganese me.. Tons 120,191 157,780 6,7').373) 4.03.942** 

Mica. 815' 1,021' 10,50.611' 13,13,900* 

Tin ore. „ 70 109 1,10,695 80,090 


• Exports rrom India in the financial year ended 31st March, the 
figures of production not being available. 

1 Estimated vnlttc of quantity prothtcod in Madras. Value of 
production of Centra! Provinces is not known. 
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Nickel Mixes of Ontario. 

U.S. Cons. lisps., No. 1793, Nov. 5, 1903. 

Prof. Coleman, of the University of Toronto, who, with 
an exploring party, bag spent the summer in the Sudbury 
nickel district, investigating the ore deposits for the Ontario 
government, has just returned. The professor says he 
found the Sudbury deposit practically a continuation of the 
southern range, the whole forming a greut oval 40 miles 
long and 20 miles broad. In quantity the Sudbury deposits 
surpass any other nickel deposits in the world; in per¬ 
centage of nickel in the ore, however, they arc hardly up 
to the deposits of New Caledonia. The average content 
of nickel is about a-5 per cent., though some ore runs as 
high as 5 per ceut. There is more sulphur and copper in 
the ore than in New Caledonia ores. 

Platinum Output of Russia. 

Bd. of Trade J , Nov. 19, 1903. 

According to the returns of the Russian Department of 
Mines, published in the Industrial and Commercial Gazette, 
of 12th—25th October, the total output of platinum in 
Russia was 310 poods 26 funis* in 1900, and 389 poods 
8 funts in 1903. (See also this .lournal, 1903, 518.) 

XII.—FATS, FATTY OILS, Etc. 

Olive Oil in California. 

U.S. Dept, of Agriculture, Bureau of Chemislrg, 
Bulletin No. 77, 1903. 

The average annual importation of olive oil into the 
United States for the ten years preceding 1901 amounted 
to 803,716 galls., of which 257,586 galls, came from France 
and 498,493 galls, from Italy. In 1897, E. Cooper esti¬ 
mated the number of olivo trees in California at 2,500,000, 
capable of producing, besides dried and pickled olives, 
2 ,000,000 gallB. of od, or an amount which would satisfy 
the entire United States demand The production at the 
present time, however, is greatly below the figure quoted, 
and, in fact, considerably less than the amount imported, 
owing to the fact that both the French and Italian oils can 
he imported at a price less than the actual cost of production 
of the Californian product.—A. S. 

Cocoanut Oil in Hunoary. 

U.S. Cons. Heps., No. 1802, Nov. 16, 1903. 

Owing to the rise in the price of lard, cocoanut oil in a 
solid state (cocoa butter) has been declared for entry in 
large quantities. As a consequence the lard and butter 
dealers of Budapest havo made a complaint to the Depart¬ 
ment of Finance that the imported artificial butter ought to 
pay, instead of 1 gold florin (2s. o-Id.) per 100 kilos., as 
“ oil for industrial purposes,” 10 gold florins as “ lard sub¬ 
stitute.” While it is not probable that this complaint will 
be sustained, a movement has been started to include, under 
paragraph 70 of the proposed new tariff, the crude or partly 
refined cocoa butter, suitable for technical purposes only, 
and to classify the refined cocoa butter as lard substitute 
and food, under section 65, with a duty of 10 gold florins. 
The result of the movement is that the Budapest importers 
are employing ti e proposed rate of duty in their calcula¬ 
tions with foreign exporters of the article. Hungary im¬ 
ported from the United States in the calendar year 1902 
121 metric centners (26,675 lb.) of cocoa oil or butter, 
valued at 9,075 crowns (3681.). The following countries ! 
compete in the export of cocoa butter to Hungary :— 



J,b. 

China. 

. i,n>9,963 

Austria. 


German j' . 


Brazil . IT.... 


Italy. 



* I pood = 49 funts = 36 lb. 


Cotton-Seed Oil Industry in India. 

Ind. Textile J., Oct. 10, 1903. Bd. of Trade J., 
Nov. 26, 1903. 

! An English firm is about to set up plant in the Central 
i Provinces capable of treating 100 tons of cotton seed per 
week. An industry that has done so well in Europe when 
working on imported sted ought to do well in India at tbe 
source of production, and it will also provide in the most 
wholesome form a supply of vegetable oil that forms one of 
the staples of food among a vegetarian population. 

XIII. C.—INDIA-RUBBER, Etc. 

Rubber Production of thii World. 

Bd. of Tnute J., Nov. 26, 1903, 

The following table, showing the world’s production of 
rubber in 1902, with comparative figures for 1900, has 
been compiled from estimates published in Industrie el 
Commerce de Caoutchouc of Nov. 6, 1903 :— 




Country of Production. 

1900. 

1902. 

Brazil, Peru, and Roll* in. 

; Tons. 

Tons. 

2.1,000 

80.0(H) 

Other States of South America. j 

8,500 


Central America and Mexico. ! 

2.5(H) 

2.000 

Straits Settlements and Dependencies. i 


East ami West Africa and the Congo country i 

2 M>0 

20,000 

Java, Borneo, &c. j 

Madagascar and Mauritius. i 

India, Burma, and Ceylon . 

1,000 

1.000 

500 

Total.. 

57,500 

64,000 


Rubber Industry of Federated Malay States. 

Bd. of Trade ./., Nov. 26, 1903. 

The Resident-General for the Federated Malay States, in 
his report for 1902, states that further experience endorses 
the certainty that the climate and soil in those States 
adapts them for the cultivation of rubber (Para aud 
Rainbong). Export of Para rubber in quantity has not 
yet commenced, but samples realise high prices in England, 
j and capital is coming in to extend the area of land under 
cultivation. I he chairman of tho United Planters’Asso¬ 
ciation of the Federated Malay States writes in his 
official report for the year 1902:—The Malay Peninsula 
appears to possess every factor necessary to the successful 
| cultivation of rubber. Climate, soil, transport facilities, 

; the quality of tho product, anil tho yield of the trees leave 
little to be desired. As regards labour, this country is 
( better off than any other excepting Ceylon and India 
itself, where, however, other conditions are less favourable. 
i Little is known of the yield over a large area, but it is 
known what numbers of individual trees have given, and 
the average yield will be that of any other country. The 
area under rubber (principally Para) at the end of 1902 is 
given, approximately, at 16,000 acres. Not much has 
been done in extending the cultivation of rubber, solely 
from want of capital. Some old trees on Linsum Estate 
were tapped, and 133 lb. of rubber sent to England 
realised 3s. 10d. per lb., although classed by the exporter 
as “ number two quality.” 

XVII.—BREWING, WINES, SPIRITS, Etc. 

Alcohol Tax in France. 

U.S. Treas. Dept., Oct. 30, 1903. 

The Treasury Department holds that the entered revenue 
taxes known in France as “octroi” and “ droit de ville,” 
aud which are remitted on goods exported from that 
country, are part of the foreign market value of such goods. 
The amount of these taxes is directed to be added ou 
appraisal. The Board of General Appraisers, October 19, 
decided that they were not an element of dutiable value, 
and from this decision the Treasury Department directs an 
appeal to the U.S. Courts.—R. W. M. 
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A uTuMoiu i.ks and Alcohol. 

Bull, des Halles, Nov , 4, 1903. Zeits. Spiritusind., 
1903, 26, 495. 

On Nov. 3 the draft of a Hilt having reference to the 
arrangement of an international exhibition for automobiles 
and everything connected therewith, in Paris, was pre¬ 
sented to the Chamber of Deputies and was referred to the 
Commission for Trade and Industry. The reporter of the 
Hill, in drawing attention to the use of alcohol as a source 
of motive power, stated that official tests have shown that 
with regard to cost and to consumption alcohol can com¬ 
pete quite well with petroleum, and that it also possesses 
certain advantages over the latter, viz., the motor does not 
become so hot, and no unpleasant odours are produced. 

—A.S. 

Alcohol i Doty-Frkk-. 

Bd. of Trade J., Nov. 19, 1903. 

A meeting of the Hoard of Directors of the Manchester 
Chamber of Commerce was held on Nov. 11, with Mr. Ivan 
Levinstein, the president, in the chair. With regard to 
the Customs duty on industrial alcohol, a minute of the 
Chemical Section reverted to the repressive client upon 
some branches of the Hritish chemical industry of the 
existing Customs duty on pure spirit imported for maim 
factoring purposes. At the meeting of the Association of 
Chambers of Commerce held in London last March the 
following resolution, moved by the Manchester and seconded 
bv the London Chamber, was agreed to:—“That the 
provision of section 8 of the Finance Act, 1903, requiring 
the payment of duty on imported pure spirit for manu¬ 
facturing purposes at a rate equivalent to the difference 
between the Customs and the Kxcise duty oil spirit, adds 
about 50 per cent, to the origins] value of such spirit, and 
that this addition places Hritish manufacturers who use it 
in a position of serious disadvantage in relation to their 
Continental competitors, who are able to purchase it 
entirely duty-free ; and that representations be made to 
the proper Government Department with a view to the 
removal of this disadvantage.” The Chemical section now 
proposed to again take up this subject and initiate such 
action as may he deemed best fitted to secure a removal at 
the disability set forth in the foregoing resolution. 

XIX.—PAPER, PASTEBOARD, Etc. 

CltI.LllT.OSK IN GERMANY. 

U.S. Cons. Reps., No. 1792, Nov. 4. 1903, 

The Silesian Cellulose and l’aper Factory at Lgelsdnrf, 
near Friedebcrg, Silesia, which was destroyed by fire on 
the night of August 27, 1903, is to be rebuilt, so it is 
reported. This factory, although small, was doing a good 
business, as arc most of those manufacturing cellulose in 
this country. During the year 1901, the imports of cellu¬ 
lose anil similar articles into Germany amounted to 
32,070 metric tons, valued at 1,551,700 dols., and in 1902 
to 21,938 metric tons, valued at 900,994 dols. The exports 
in 1901 were 55,285 metric Ions, valued at 3,020,408 dols., 
and in 1902, 75,454 metric tons, valued at 3,091,384 dols. 
Sweden, Austria, and Norway are the principal countries 
from which such articles are imported into Germany, and 
France, Belgium, England, the United States, the Nether¬ 
lands, and Italy, the principal countries to which German 
cellulose is exported. Formerly large quantities went to 
Russia, but the exports to that country are growing less 
every year. For example, in 1899 10,393 metric tons of 
German cellulose were exported to Russia, and in 1902 
only 2,070 metric tons. 

XX.—FINE CHEMICALS, Etc, 

Essential Oil containinu Alcohol: 

U.S. Customs Decision. 

Oct. 17, 1903. 

It was decided that an essential oil to which, according to 
the testimony of the importer, alcohol had been added m 
the proportion of half a gallon to five gallons of oil. was 


dutiable as uu “ alcoholic compound ” at 60 c. per lb. and 
45 per cent, ad valorem under paragraph 2 of the tariff. 
The alcohol bad been added for the purpose of preservation. 

—R. W. M. 

Peruvian Products. 

Foreign Office Annual Series, No. 3079. 

According to a Hritish Consular report on the trade of 
Peru during 1902, there are now 21 small factories for the 
production of crude cocaine in that country. During 1900 
164,864 oz. was produced, and in 1901 the output increased 
to 376,320 oz. The figures for 1902 do not appear to ho 
available. Of coca leaves 754 tons were exported from 
Peru last year, against 601 tons in 1901 and 557 tons in 
1900. From Salaverry 30,856 oz. of crude cocaine were 
exported, valued at 5,002/., of which 8,812 oz. were shipped 
to the United Kingdom last year, and the remainder to 
Germany anil France. Coca-leaves representing 61,096 lb. 
(1,371/.) were shipped from Salaverry during 1902, of 
which 7,840 lbs. went to Germany, and the remainder to 
the United States. Among the exports of Holivian produce 
from Molleudo were 5,5 III cwl. of cinchona (14,540/.), 
25 cwt. of coca-leaves (51/.), and 23 cwt.of rhntany (197/.). 
Included among the Peruvian produce exported from 
Molleudo were 96,560 cwt. (31,300/) of borate of lime, 170 
cwt. of cinchona (453/.), 13,940 cwt. of coca-leaves (28,300/.), 
320 cwt. of rhalany, and 1,2)2 lb. (14,330/.) crude cocaine. 
Tile bulk of the exports of coca-leaves from Molleudo is 
now sent to New York, whereas iu former years Hamburg 
was the chief market. 

Cam t'liott Oil; Uruknp Jausnksk 
Lkhislativk ltllOUl.VriONS ('onthoi.linh tiie 
Production and Commerce ok -. 

Deutsche Japan Pus), July 1903 ; through Schiinmcl’s 
Report, Oct. 1903, 14. 

The production of camphor oil may he carried on solely 
by the holders of a Government licence, which may he 
cancelled summarily for any infringement of the regulations. 
Exact accounts of the manufacture, which is controlled by 
the officials, must be kept. Delivery of alt camphor 
products must he made to the Government, who will allow, 
at their discretion, compensation for all such products not 
purchased, the amount of compensation being published 
beforehand. Producers of camphor oil arc debarred from 
refining crude camphor, this being a Government monopoly. 
The camphor produced by the Government factories is now 
generally sold at, a fixed price, more rarely by auction. 
This price, after charging for all expenses, including that 
of loss of weight by volatilisation, is sufficient to leave a 
considerable profit. Exportation of camphor is confined to 
certain ports. The authorities reserve to themselves the 
right to restrict production when the supply promises to 
exceed the demand. All crude camphor and camphor oil 
held by producers or merchants in Old Japan at the period 
when the Act becomes operative must he surrendered to 
the Government. Contravention of the regulations of the 
Act are to he met with heavy tines, and confiscation of all 
the camphor products implicated. How the new law will 
affect the position of the holders of the present monopoly 
is not certain. Although opposition has been raised to the 
lease being renewed to the present holders, but few other 
applicants will probably be found to accept the risk 
connected with such an enormous enterprise. Nor is it 
certain how the new regulations will uffeot the price of 
camphor-oil products.—J. O. H. 

Sandal-wood Oil ; East Indian -, and the 

“Spike Disease’" op Sandal-wood Treks. 

Sc him uni's Report, Oct. 1903, 61—64. 

The price of sandal wood remains unchanged since the 
last Government auctions in 1902, but the price of the 
oil has dropped to so low a figure iu consequence of 
overproduction that present selling values are no longer 
remunerative. llutler (Indian Forester, 1903, 29, Ap¬ 
pendix to No. 4) considers that the prevailing spike disease 
is due to a poison in the sap, and that the peculiar bristle¬ 
like deformity of the leaves of the affected trees is not, 
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as was first supposed, of diagnostic value, siuce the same f 
deformity is observed in trees of a morbid condition from 
other causes, either from age, malnutrition, or root injury. 
Spike disease does not appear to be due to a parasite or a 
speoific bacterium. It is observed to occur in low-lying 
districts with a poor soil, especially where strata of 
“knnkur” occur. The disease is not limited to sandal¬ 
wood, other vegetation in the atfeeted district showing indi¬ 
cations of the affection. “ Spike disease ’’ is never met 
with in trees growing on a rich soil. No remedy has yet 
been discovered for the disease ; as a preventive measure, 
the cutting down of affected trees and the immediate 
removal and destruction of all waste and chips are recom¬ 
mended. Peter (l‘hnrm.-/.eit., 1903, 48, 973) calls atten¬ 
tion to the widespread adulteration of the sandal-wood oil I 
sold in capsules, certain samples examined showing a 
great deficiency of santaloL—J. O. 11. 


patent list* 

N.B.—In these lists, [A.] means “Application for Patent,” and 
ro.8.1, “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affiied. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ti) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are sdvertised. 

Complete Specifications thus advertised as accepted are open to 
Inspeotion at the Patent Otfioe Immediately, and to opposition 
within two months of the said dates. 


I.—PLANT, APPARATUS, AND MACHINERY. j 

[A.] 24,931. Huillard. Apparatus for drying pasty 
and fluid substances. Nov. 16. 

„ 25,158. Frederking. Drying apparatus.* Nov. 18. 

„ 25,348. Durham. Distilling apparatus. Nov. 20. 

„ 25,458. Tbeisen. Centrifugal apparatus for cool¬ 

ing, heating, absorption, gas purifying, Ac. 
Nov. 21. 

„ 25,547. Scheuffgen and Fabr. Explosionisscher 

Gefiisse. Device for preventing explosions in 
vessels containing inflammable liquids.* Nov. 23. 

„ 25,589. Sewell. Evaporating apparatus. Nov. 23. 

„ 25,859. Scott and ISrowue, Ltd. (Timson). .Manu¬ 

facture of emulsions and mixtures, and apparatus 
for same. Nov. 26. 

[C.S.] 25,209 (1902). Heeking, Drying and roasting 
apparatus. Nov. 25. 

,, 26,461 (1902). Goetz. Flasks for volatile and 

other liquids. Dec. 2. 

,, 1194 (1903). Willett. Filter presses. Nov. 25. 

„ 2731 (1903). Blair. Evaporators. Dec. 2. 

„ 4233 (1903). Martini and Hflueke. Process and ; 

apparatus for forcing and drawing off liquids 
evolving ignitible or explosive gases, Dec. 2. i 

„ 8313 (1903). Liihne. Process and apparatus for 

the centralisation of every kind of chemical or 
industrial treatment of, and operation on, any 
kind of substance. Dec. 2. 

„ 18,751 (1903). Mather. Crucible filling or charging 

apparatus. Dec. 2. 

1L—FUEL, GAS, AND LIGHT. 

[A.] 24,935. Schmidt. Process and apparatus for the 
production of water-gas, producer-gas, &c.* 
Nov. 16. ^ 

„ 24,940. Ponrne. Hydrocarbon furnaces. (U.S. 

Appl., Nov. 17, 1902.)* Nov. 16. 

„ 24,957. Denny and Allen. Gas producers. Nov. 17. 


[A.] 25,015. Parker. Production of fuel from peat or 
other like substances. Nov. 17. 

„ 25,283. Hinne and Holzmann. Furnaces.* 

Nov. 19. 

„ 25,581. Thomson. Furnaces. Nov. 23. 

,, 25,763. Hovine and lfreuille. Manufacture of 

producer gas and the like.* Nov. 25. 

„ 26,037. Bertrand and Vorbach. Blast - furnaoe 

tuyeres. Nov. 28. 

[C.S.] 26,7 69 (1902). Holmes (Guldlin). Manufacture 
of carburetted water-gas. Nov. 25. 

„ 28,825 (1902). Nicholson, l’urifyiug oil or spirit 

used in explosion engines. Dee. 2. 

„ 18,526 (1903). Langford. Furnaces. Dee. 2. 

„ 20,420 (1903). Ekenberg. Manufacture of fuel 

from peat, waste wood, coal substances, anil the 
like. Dec. 2. 

,, 22,272 (1903). Laurenius. Retort furnaces for 

charring or coking peat, &c. Nov. 25. 

„ 22,692 (1903). Monfort. Furnaces. Dec. 2. 

III.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 25,989. Iladdan (Mateu). Method for purifying 
naphthalene.* Nov. 27. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 24,930. Johnson (Badische Amlin und Sodafabr.). 
Manufacture and production of sulphur colouring 
matters. Nov. 16. 

„ 24,936. Imray (Soc. Chem. Ind. in Basle). Manu¬ 

facture of nitro-alphylacidylamidouaphthol di- 
sulphonic acids, uitro-alphylamidoacidylainido- 
naphtliol disnlphonic acids, amido-alphylacidyl- 
amidonaphthol disnlphonic acids, and amido- 
alphylamidoaeidylamidonaphthol disulphonic 
acids, und azo dyestuffs therefrom. Nov. 16. 

„ 25,144. Newton (Bayer and Co.). Manufacture 

of new sensitising dyestuffs, and intermediate 
products for use therein. Nov. 18. 

,, 25,464. Johnson (Badische Auilin und Sodafabr.). 

Manufacture of ucid nitriles. Nov. 21. 

„ 25,541. Newton (Bayer and Co.). Manufacture of 

oxyanthraquiuone derivatives. Nov. 23. 

„ 25,674. Hansford (Cassella and Co.). Manufacture 

of nitro-acetdiamidophenol sulphonic acid, and 
colouring matters therefrom. Nov. 24. 

„ 25,738. Iljinsky, and Wedekind and Co. Manufac¬ 

ture of o-oxyanthraquinoues and of o-oxy- 
anthraquiuonc-oxy-sulpho acids. Nov. 25. 

[C.S.] 543 (1903). Itnray (Meister, Lucius und Britniug). 

Manufacture of p-p'-diamidoacidyldiphenylamines 
and of p-p'-diumidodiphenyiumine therefrom. 
Nov. 25. 

„ 2302 (1903). Imray (Meister, Lucius und Brflning). 

Manufacture of anthraniiic acid and its deri¬ 
vatives. Dec. 2. * 


V.—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 25,000. Wright, Poulsom, and Mackintosh. Manu¬ 
facture of compounds for waterproofing textile 
and other fabrics, and apparatus therelor.* 
Nov. 17. 

„ 25,292. Ward and Kenworthy. Apparatus for dye¬ 

ing and treating textiles. Nov. 20. 

„ 25,394. Rhodes. Preparing, dyeing, scouring, anil 

carbonising wool, slabbing, silk, &c., in the raw 
and manufactured state. Nov. 20. 
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[A.] 25,400. Donisthorpo, White, and lillis. The dyeing 
of yarns, and fabrics produced therein. Nov. 21. 

„ 25,403. Krais and The Bradford Dy ers’ Assoc., f,td. 

Finishing piece goods. Nov. 21. 

„ 25,555. Detro. Apparatus for dyeing under pressure 

(Fr. Apph, Dec. 2, 1903.4* ' Nov. 23. 

„ 25,011. Donisthrrpe and White. Process and means 

for producing parti-coloured yarns. Nov. 21. 

„ 25,615. Mycock. Process and means for producing 

figured indigo-dyed textile fabrics. Nov. 21. 

„ 25,279. Norton. Apparatus for steaming cotton or 

other fabrics for bleaching or other purposes. 
Nov. 26. 

„ 25,972. Atkins, and Oxychlorides, Ltd. Nee under 

vi r. 

[C.S.j 16,549 (1903). Cleft. Apparatus for dyeing, 
bleaching, mordanting, washing, and drying 
cloth. Nov. 25. 

VII.—ACIDS, ALKALIS, AND SALTS. 

[A.] 25,265. Howies. Method of manufacture of alumina 
and the other salts of aluminium. Nov. 19 . 

„ 25,389. Do Wilde. Treatment of regenerated 

hydrochloric or nitric acid to remove calcium 
sulphate. (Belgian Apph, Aug. 3, 1903.)* 
Nov. 20. 

„ 25,627. Gutensohn. liecovering metals held in 

aciil solutions. Nov. 24. 

„ 25,867. Schfitz. Production of carbonic acid. 

Nov. 26. 

„ 25,972. Atkins, and Oxychlorides, Ltd. Preserving 

the strength and keeping powers of solutions of 
alkaline chlorides and oxychlorides, employ ed for 
bleaching, disinfecting, separation of metals, &c. 
Nov. 27. 

„ 26,007. Brothers. Manufacture of cry stalline gyp¬ 

sum applicable for filling purposes. Nov. 28. 

re,S.] 28,077 (1902). Cross and Young. Manufacture of 
useful products from or by means of nitrates. 
Nov. 25. 

„ 1835 (1903). Dreher. Manufacture or separation 

of titanium compounds. Dec. 2. 

,, 12,377 (1903). Ashcroft. See under XI. 

VIII.—POTTEBY, GLASS, AND ENAMELS. 

[C.S.] 25,806 (1902). Garchey. Manufacture of devitrified 
glass and glass objects, and apparatus therefor. 
Dec. 2. 

„ 1384 (1903). Chambers, and Fulham Pottery and 

Cheavin Filter Co., Ltd. Kilns or ovens for 
burning earthenware, pottery, &e. Dee. 2. 

„ 22,575 (1903). Page and Wadsworth. Method and 

apparatus for manufacturing sheet glass. Nov. 25. 

IX —BUILDING MATEBIALS, CLAYS, MOBTABS, 
AND CEMENTS. 

[A.] 24,911. Earle (Trachslor). Manufacture of white 
cement. Nov. 16. 

„ 25,393. Niessen. Manufacturing artificial stone j 

suitable for paving, building, and hydraulic 
purposes.* Nov. 21. 

25,686. Stanley and Jeffcote. Process and apparatus 
for applying glazes, euamels, or body ing ma¬ 
terial to bricks, tiles. See,. Nov. 24. 

„ 25,934. Kilby. Manufacture of cement, and kilns 

or furnaces for use therein, and for burning lime, 
bricks, &c. Nov. 27. 

[C.S.] 22,162 (1908). Petcrsson. Furnaco or kiln for 
roasting finely crushed ore, burning dolomite, &c. 
Deo. 2. 


X.~ METALLURGY. 

[A.] 24,924. Soe. Anon, la Neomotallnrgio. Metallic 
alloy or compound. (Fr. Apph, April 17,1903.)* 
Nov. 16. 

25,032-3. Galbraith and Steuurt. Method and 
apparatus for reducing iron sand, iron oxides, 
and other substances. (Now Zealand Appls., 
Nov. 18, 1902.)* Nov. 17. 

„ 25,248. Rouse and Cohn. Converting powdered 

iron ore or waste or natural sands into briquettes 
or lumps. Nov. lit. 

„ 25,260. Frith. Toughening or annealing steel, 

iron, and other metals. Nov. 19. 

„ 25,261. Frith. Manufacture and treatment of 

metals. Nov. 19. 

„ 25,627. Gutensohn. See under VII. 

„ 25,876. Cehak and von Szezytnieki. Treatment of 

zinc slag or residue for the recovery of values 
therefrom. Nov. 26. 

„ 25,932. Engels. Process of treating iron and steel 

with carbides.* Nov. 27. 

„ 25,950. Ooekhurn. Method and combination of 

apparatus for manufacturing steel. Nov. 27. 

„ 25,986. Marks (Lamargese). Processes [for case- 

hardening. Nov. 27. 

[O.S.] 6721 (190.3). Marks (Broken Hill Prop. Co., Ltd.). 

Apparatus for use in the extraction of sulphides 
from ores. Nov. 25. 

„ 19,504 (1903). Count do Montby, Trezel, and 

Coppee. Aluminium alloy, and process of 
producing the same. Dec. 2. 

„ 20,758 (1903). Sorensen. Process for hardening 

aluminium. No/. 25. 

„ 22,162 (1903). Petersson. See under IX. 

XL— ELECTBO-CHEMISTBY AND ELECTBO- 
METALLUBGY. 

[A.] 21,848. Cowper-Coles and Co., Ltd., and Cowper- 
Coles. Electro-deposition of zinc. Nov. 16. 

„ 24,905. Haddock. Electrolytic cells. Nov. 16. 

,, 25,132. Ashcroft. Electrolytic cells. Nov. 18. 

„ 25,102. Cowper-Colcs and The Metals Corporation, 

Ltd. Electrolytic refining of metals. Nov. 18. 

,, 25,550. Clotten. Electrolytic recovery of tin from 

materials containing the same, and the simul¬ 
taneous recovery of other metals. Nov. 23. 

„ 25,792. Speed. Method of agitating solutions in 

order to quicken the electrolytic deposition of 
metals. Nov. 26. 

„ 25,937. lilaekman. Accumulators. Nov. 27. 

[C.S.] 25,954 (1902). Lorrain (Elect. Act.-Ges. vorm. 

Sehuekert and (V>.). Process and furnace for 
obtaining metals, metalloids, and compounds of 
the same. Due. 2. 

„ 12,377 (1903). Ashcroft. Process and apparatus 

for the production of metals of the alkali group 
by electrolysis. Nov. 25. 

„ 2.3,151 (1903). Koller and Askenasy. Method 

and apparatus for producing a suitnblo circula¬ 
tion of the electrolyte in electrolytic processes. 
Dec. 2. 

XII.—FATTY OILS, FATS, WAXES, AND SOAP, 

[A.] 25,010. Harvey. Manufacture of dry soap powders. 
Nov. 17. 

„ 25,288. Dannert. Substance for cleaning and 

washing materials. Nov. 19. 

„ 25,520. Tucker. Making soaps. Nov. 23. 

„ 25,556. Jourdan. Saponifying apparatus. Nov. 23. 

„ 25,727. Edgerley. Use of iodoform in the process 

.of soap-making. Nov. 25. 
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B.—Sanitation ; Water Purification. 


[A.] 25,868. Iveson nod Wilson. Cooling molted fats, 
fatty substances, &c. Nov. 26. 

[C.S.] 1515 (1903). Normann. Process of converting 
unsaturated fatty acids or their glycerides into 
saturated compounds. Dec. 2. 

XIII. —PIGMENTS, PAINTS) RESINS, VARNISHES ; 

INDIA-RUBBER, Etc. 

A. — Pigments, Paints. 

[A.] 25,303. Hills. Method for increasing the dura¬ 
bility of paint or varnish. Nov. 20. 

[C.S.] 22,567 (1903). Armbrusterand Morton. Pigments, 
and processes of making the same. Nov. 25. 

B _ Resina, Varnishes. 

[C.S.] 20,371 (1902). Kronstein. Manufacture of lino¬ 
leum, lincrusta, or the like. Dec. 2. 

„ 12,002 (1903). Frenkel. Machinery for manu¬ 

facturing linoleum. Nov. 25. 

21,890 (1903). Lawrence. Apparatus for, and art 
of extracting and purifying rubber, gums, and 
like substances. Dec. 2. 

„ 22,417 (1903). Barker (Coleman). Anti-fouling 

coatings, and the manufacture of the same. 
Nov. 25. 

XIV. -TANNING) LEATHER, GLUE, AND SIZE 

[A.] 26,049. Doin'.. Process for the preparation of skin?. 
(Fr. Appl., Jaue 18, 190-1.)* Nov. 28. 

[C.S.] 27,597 (1902). lire her. Titanium solutions and 
the manufacture of leather. Dec. 2. 

„ 22,069 (1903). Martin. Vegetable gelatin, and 

process of manufacturing same. Nov. 25. 

„ 22,872 (1903). Page (Universal Leather Go.). 

Grain leather, aud process for its production. 
Dec. 2. 

XVI.—SUGAR, STARCH, GUM, Eto. 

[C.S.] 13,041 (1903). Krivanek. Manufacture of sugar. 
Nov. 25. 

22,370 (1903). Thompson (Bredt and Co.). Process 
of making soluble starch. Nov. 25. 

XVII.—BREWING, WINES, SPIRITS, Eto. 

[A.] 24,966. Bradin and Baines. Method of ageing or 
maturing spirits. Nov. 17. 

25,582. Meuleineest-r. Method aud apparatus for 
the rapid extraction of the wort contained in the 
inalt of breweries, distilleries, and similar in¬ 
dustries. (Belgian Appl., Dee. 1, 1902.)* 
Nov. 23. 

,, 25,745. Sunye. See under XX. 

XVIII.—FOODS) SANITATION; WATER 

PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[A.] 26,066. Adamson. Preservation of organic sub¬ 
stances from decay and putrition. Nor. 28. 

fC.S.] 26,254 (1902). International Plasmou, Ltd. (Berg- 
beim). Method of rendering tea nourishing and 
digestible. Dec. 2. 


[A.] 25,729. Candy. Drainage and ventilation of filter 
or bacterial beds, aud materials for use in or in 
connection with such drainage and ventilation, 
and materia! for use in filter or bacterial beds. 
Nov. 25. 

[C.S.] 12,522 (1903). Otto. Purification of water. Dec. 2. 

„ 22,630 (1903). Holmes. Process and apparatus 

for purifying water. Dec. 2. 

XIX.—PAPER, PASTEBOARD, Ero. 

[A.] 25,896. Milne. Paper- aud pulp-making machines. 
Nov. 26. 

[C.S.] 851 (1903). Richardson. Treatment of printed or 
other paper. Dee. 2. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 25,481. Ashworth. Production of saccharin. 
Nov. 23. 

„ 25,546. Verley. Manufacture of protocatechuie 

uldehyde and vaniiline. (Fr. Appl., Nov. 27, 
1902.)* Nov. 23. 

„ 25,695. Verley. Manufacture of new compounds 

derived from citrylidine-acetic acid. (Fr. Appl., 
Nov. 27, 1902.)* Nov. 24. 

„ 25,745. Sunye. Process of making absolute alcohol 

by means of mangauiie of lime. Nov. 25. 

[C.S.] 26,353 (1902). Majert. Manufacture of dimethyl 
and diethyl amido-antipyrine. Dec. 2. 

„ 1515 (1903). Normann. .See under XII. 

,, 1877 (1903). Barge and Givaudau. Manufacture 

of toluene sulphonic chloride. Dec. 2. 

„ 3563 (1903). Barge and Givaudau. Manufacture 

of saccharin. Nov. 25. 

,, 19,446 (1903). Descamps. Manufacture of pro¬ 

ducts from compounds having an nldchydic 
function or their analogues. Nov. 25. 


XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 25,151. Pearce. Photographic plates. Nov. 18. 

„ 25,390. lloffsiimmer. Process of preparing photo¬ 

graphic tissueB. Nov. 21. 

„ 25,806. Berryman. Development of photographic 

plates or sensitive gaslight papers, &c., in day - 
light. Nov. 26. 

„ 25,981. Justice (Soc. Anon. Plaques et Papier? 

. Phot. A. TiUmiUre et fils). Manufacture oi 
photographic film cards, papers, and the like.* 
Nov. 27. 

XXII.—EXPLOSIVES, MATCHES, Etc, 

[C.S.] 8163 (1903). Salas. Manufacture of fireworks. 
Dec. 2. 

17,659 (1903). Mackenzie (Continental Match 
Co.). Match-making machines. Nov. 25. 
18,079 (1903). Sachs. Safety fuses. Nov. 25. 
18,167 (1903). Sachs. Safety fuses. Nov. 25. 
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Dr. B. Rassow, Dbrrienstrasse 13, Leipzig, Germany. 

CHANGES OF ADDRESS REQUIRED. 
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Osmiridium. —The separation of the osmiridium group 
from the noble metals does not present any special difficulty 
if little silver be present. The ore or black sand is fluxed 
in a crucible in suitable manner and the lead button 
cupelled; the resulting bead is rolled out and boiled with 
dilute sulphuric acid (1 to 10), letting the acid gradually grow 
stronger; then, after washing, by boiling with nitric acid, 
again washing and dissolving in aqua regia, the osmiridium 
group alone remains, with perhaps a trace of silver chloride, 
which may be removed by solution in ammonia. The 
separation of gold, silver, and platinum presents some 
difficulty, as the following experiments will show :— 

Separation of Platinum from Gold. — Alloys of the 
following composition were made by wrapping the metals 
in sheet lead and cupelling :— 


Alloy. 


Mgruw, 

Gold. 10(1 

Platinum.... 100 
Silver.1,000 

Gold. 100 

Platinum.... 100 
Silver.1,200 

Gold. 100 

Platinum .... 100 
Silver.1,500 

Gold. 100 

Platinum.... 100 

Silver.2,00(1 

Gold. 100 

Platinum_ 100 

Silver..5,000 


Result. 


( Cupelled, rolled, and boiled in strong HNO,. 
Platinum did not purt properly. 

( Cupelled, and parted in strong HNO,: result- 
J ing cornet weighed 118'5 ragrms , showing 
j 18 '5 liigrms. or platinum retained by comet, 
v Duplicate, same result. 
r Cupelled, nnd parted in strong HNO,: cornet 
) weighed IIS'S, showing 18‘5 mgrms. of 
/ platinum retained by cornet, lliiplieale, 
V same result. 

(Cupelled, and parted in strong HNO,: cornet 
) weighed 112-5 mgrms., showing 12'5 mgrms. 
/ of platinum retained by cornet. Duplicate, 
t, same result. 

a Cupelled, ami parted in strong HNO,: cornet 
( weighed 95 mgruis., showing that a loss had 
) occurred. 


Note—I n the last experiment the platinum had not all parted 
out. giving a dull grey colour to the sold comet; the cornet was 
also partly brosen up ami the partieles floated as u fine powder on 
the palling acid. A loss was occasioned in this manner, and also 
perhaps by the amount of nitrous oxido evolved in the solution of 
the large amount of silver. 


White, W. H., The Cottage, Killingwortb, Newcastle-oti- 
Tyno. 


As the foregoing experiments gave negative results as far 
as method of separation was concerned, a series of alloys 
were made, gradually decreasing the proportion of platiuum 
to gold. 


Canadian Jetton. 

Meeting held in Toronto, November 18 th, 1903. 


J-nOE. W. 11. LANG IN THE CHAIB. 


At the request of the Chairman, Dr. Frank B. Keuriek 
presented his report on the Fifth International Congreas 
for Applied Chemistry, at which he represented the Canadian 
Section of the Society. He emphasised the close relation 
wbich existed in Germany between the scientist and the 
manufacturer, and noted, further, the interest shown in 
the Congress by the German Government. At the close 
of his remarks he gave a demonstration of the remarkable 
properties of a specimen of Ileraeus’ quartz glass. The 
following papers were then read :— 

NOTES ON THE SEPARATION OF GOLD, 
SILVER, AND PLATINUM. 

BY n. CAltMJCHAEL. 

As I bad occasion to examine a number of black sands 
for the platinum group of metals, I made a careful searcli 
amongst the leading text-books on assaying and analysis 
for methods which would aid me; the records of the 
different chemical societies were also examined, but the 
data obtained from these sources were of the most meagre 
description and uot very reliable. As an aid to devising 
some rapid and efficient method of analysis the following 
experiments were made, which largely speak for themselves. 


Alloy. 


Result. 


Mgrms. 

Gold. 100 

Platinum.... 20 

Silver. 300 

Gold. 100 

Platinum_ 15 

Silver. 400 

Gold. loo 

Platinum.... 10 

8ilvor. 3(H) 

Gold. 100 

Platinum.... 10 
Silver. 500 

Gold. 100 

Platinum.... 5, 
Silver. 500 


/'Cupel! 
1 in 35 


. lied and parted first, in 21 ° B. and then 
in 32° B. HNO«: resulting cornet weighed 
; 102’7 mgrms., snowing 2*7 mgrms. of plati- 
v num left in cornet. Duplicate, same result, 
i Cupelled, and parted twice in 32° B. HN0 3 ; 
r resulting cornet weighed 101*2 mgrms. 
) Duplicate weighed 100*2 mgrms. 

Cupelled, and parted in first 21 ° B„ second 
> in32 c B. HNO 3 : resulting cornet weighed 
) 100 *fimgrms. Duplicate weighed 100 * 4 mgms. 
") Cupelled, nnd parted first in 21° B., second 
r in 32° B. HNO 3 : resulting comet weighed 
) 100*2 mgrms. Duplicate, same result. 

['‘Cupelled, and parted in first 21 ° B., second 
I in 32° B. HNO* : resulting cornet weighed 
i 100 mgrms., showing that the platinum had 
all been removed, except perhaps an ud- 
l weighable trace. 


A number of experiments were made with the alloy, with 
the same result as that given. After finding that platinum 
would separate out with this low ratio of platinum to gold, 
a number of experiments were conducted to ascertain how 
a higher ratio would separate. One of these experiments 
gives— 


Alloy. 


Result. 


Mgrms. 

Gold. 100 ) Cupelled, and parted in first 21° B., second 

Platinum .... 7j > in 32°B. HNO*: resulting comet weigh'd 

Silver. 400) J 100*2 mgrms. 

_ ( _ L _ _ _ 

With 10 mgrms. to the same amount of gold some of the 
platinum was left in the cornet, so that 7 per cent, of 
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platinum to gold seems to be the highest ratio that can be 
successfully parted. 

400 mgrms. of added silver were found to part as 
successfully as 500 mgrmR., and at the same time to give 
a more compact cornet, not so liable to break up. 

Alloy. Result. 



Mgrms. 

Gold . 

... 20i) 

Platinum . 

... 14, 

Silver. 

... 800 : 

Gold. 

. .. 300 i 

Platinum. 

... 14 

Silver . 

... 000 1 

Gold . 

... 200 

Platinum . 

... 10 { 

Silver . 

... 000 j 


['Cupelled, and parted in 21° B. and 32° B. 
HNO a : resulting cornet weighed 200*3 
mgrnis., showing 0*3 ingrin. or platinum 
retained; cornet broke up in parting. 
Duplicate was parted in 21® B., still more 
diluted and did not break, and weighed 
_ 200*8 mgrms. 

! fCupelled, and parted in 21° B. and 32° B. 
' HNO s : resulting cornet weighed 300 mgrms. 
This would show that as a larger quantity 
of platinum has to be parted, gold must lie 
added in increasing ratio. 

[.Cupelled, and parted in 21° B. and 32° B. 
I HN0 3 : resulting cornet weighed 200 mgrms. 


The action of mass seems to play a part in this separation, 
as 7 mgrms. of platinum, added to 100 mgrms. of gold, 
parted successfully, but when double the quantity of both 
metals was taken, as in the alloy of 14 mgrms. of platinum 
to 200 mgrms. of gold, the cornet did not part; but bv 
increasing the gold to 300 mgrms. it did part. A number 
of experiments were then made with a view of separating 
the silver from alloys of gold, platinum, and silver. The 
results were as follows : — 


Alloy. 


Result. 


Mgrms. 

Gold. 100 

Platinum.... 100 
Silver. 500 

Gold.. 100 

Platinum_ 1(M) 

Silver. 500 

Gold. 1(H) 

Platinum .... 5 

Silver. 300 

Gold. 100 

Platinum ... 

Silver. 300 

Gold. 50 

Platinum .... 5 

Silver. 300 

Gold. 25 

Platinum .... fi 
Silver. 300 


["Cupelled,nml parted in strong H a S0 4 : result- 
) ing cornet weighed 201*7 mgrms., showing 
) 4*7 nigrum.of silver left behind. Duplicate, 

L same result. 

Cupelled, and parted in strong lI a S0 4 ; then 
; > in strong 11N0 3 : resulting cornet weighed 
) 201 mgrms. Duplicate weighed 200*0 mgrms. 

Cupelled, and parted in dilute ll s SO*: result¬ 
s' ing cornet weighed 105*5 mgrms. Duplicate 
) weighed 10.1*4 nigrum. 

\ Cupelled, and parted indiluto H a SO t : result- 
1 > ing cornet weighed 105*3 mgrms. Duplicate 
) weighed 105*2 mgrms. 

! /'Cupelled, and parted in dilute II 2 SO 4 , washed 
A and parted in strong llN0 3 : resulting 
I cornet weighed 55*3 mgrms. Duplicate 
C weighed 55*2 mgrms. 

. Cupelled, and parted in dilute ll a S0 4 . washed. 
] nnrl parted in strong HNOs: resulting 
I cornet weighed 30*3 mgrms. Duplicate 
(. cornet weighed same. 


Noth. -This last experiment showed 0*3 mgrtn. of silver retained 
or 0*1 per cent., which was the best result obtainable, while it 
is not entirely satisfactory ; a close assay could probably be made 
by running through a proof alloy under similar conditions and 
deducting the surcharge of silver found irom the regular assay. 

A series of alloys of silver and platinum without, any 
gold were also parted, both in nitric and sulphuric acids, 
but no satisfactory results could be obtained. A separation 
of platinum from a gold and silver alloy was also attempted 
by precipitation as potassium ehloro - platinite. This, 
however, presents many difficulties ; the alloy is lor practical 
purposes insoluble in aqua regia owing to silver chloride 
being precipitated on the cornet and preventing further 
action. This difficulty may to a ceitain extent be over¬ 
come by first parting in sulphuric, acid and then taking out 
the last, of the silver with nitric acid, washing, and 
dissolving in aqua regia. To precipitate platinum with 
potassium chloride requires that the solution be fairly 
concentrated ; in doing this it is difficult to prevent the gold 
chloride from decomposing and precipitating metallic gold. 
Potassium chloride is to lie preferred to ammonium chloride 
in precipitating platinum, owing to its being slightly less 
soluble in alcohol. 

I desire to express my thanks to Mr. D. Whittaker, 
Government Assistant Assayer, for his aid in carrying out 
these experiments. 


Discussion. 

Mr. Watson Bain said that the separation of gold, silver, 
and platinum was one of the most difficult problems in 
assaying. From some experiments made at the School 
of Practical Science, Toronto, it appeared that the wet 
method was unreliable with small quantities, and that the 
separation carried out as described in most text-books 
yielded only approximate results. The section had reason 
for congratulation on receiving such a contribution to the 
knowledge of the subject. 


1 THE ECONOMIC ADMISSION OF 

STEAM TO WATER-GAS PRODUCERS OF 
THE LOWE TYPE. 

liV G. W. MCKKB. 

It is the general practice of water-gas operators to vary 
I the quantity of steam admitted according to the conditions 
| of the producer, these conditions being (1) Temperature 
| in the generator judged by the length of the preceding 
I “ blow.” (2) Depth of the fuel bed. (3) The question 
j as to whether an up or down run is being made. (4) The 
1 length of time that has expired since clinkering. The 
amount of steam admitted is judged by the number of turns 
given to the valve, sometimes checking the working of the 
steam line by an observation of the nozzle pressure, taken 
• from a Bourdon’s gauge placed on the wall. The im¬ 
portant point to which it is desired to call attention is that 
' in every case the steam valve is left open the same amount 
, during the whole run. 

If we consider the reaction for the formation of water- 
gas, viz. — 

C + II 2 0 = CO + H 2 

1 vol. 1 vol. 1 vol. 

! we have one volume of steam yielding two volumes of gas. 
j Of course, above 1200° C. the. reaction is complicated by the 
I fact that hydrogen acts directly on carbon, forming CH 4 , 
! CgHd, C 3 H 2 , See. ; but, since the percentages of these gases iu 
| water are small, we may, for the purposes of the following 
I argument, leave them out of consideration. Of two things 
i we are sure, viz.: (1) the volume of steam used should, at 
i corrected temperature aud pressure, be approximately one 
j half that of the gas produced; (2) if any undecomposed steam 
I gets through the machine we are not running up to the 
highest efficiency ; for (a) it is costly to produce the steam 
! in the boiler room ; (6) the surplus steam passing through 
the generator has to be raised to the heat of the coke, and 
this heat is abstracted from the machine; (c) this steam 
| must again he condensed in the condensers, thus necessitat- 
: ing the pumping of extra condenser water; (d) further- 
i more, the following reaction, II 2 0 + CO C0 3 + 1I 3 , is 
j liable to be set up in the space above the coke, and in the 
| carburetter and superheater settings. This reaction begins 
| at 625° C., and comes to an equilibrium which is in accord- 
, ance with the temperature prevailing in the machine. 
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The experiments which follow were conducted iu three 
water-gas machines, two of them being those of the United 
Gas Improvement Company, and the third of the Western 
Gas Construction Company of Indiana. The length of 
blow was six minutes, and the length of run eight minutes. 
In the first place it was observed from the scale-board in 
the operating room that by far the greater portion of the 
gas made during the run was obtained in the first three or 
four minutes. A J-in. pet-cock was then attached to the 
superheater of one of the machines, and a “ dry run ” was 
made. A thin-walled glass Leibig condenser was attached 
to the pet-cock, and it was found possible to condense water 
out of the gas at the latter part of the eight-minute period. 
Comparing, then, the gas produced and the quantity of 
steam employed, Fig. 1 may be expected to represent the 
condition of affairs. 

In order to accurately determine the amount of gas 
produced at short intervals, and to establish a curve on the 
lines indicated above, various devices were tried, including 
Pictet’s meter, but the best results were obtained by a 
direct measurement of the rate from the relief holder. A 



long rod, A (Fig. 1), was suspended from the railing that 
went up and down with the relief holder by means of a 
strap iron hook. At intervals of about 30 c.tn., gimlet 
holes were made in this rod. A second rod, B, of the same 
dimensions as the above was made, and pointed at one end. 
The other end was secured to a heavy wooden block placed 
on the stone coping of the gasometer, and held in place by 
weights. A third strip, C, was prepared, with a thumb¬ 
screw in one end, and strips of heavy paper secured to it 
by means of tacks. In this way the rod C could be 
quickly fastened to A in such a way that the upper part 
of the strip of paper on C would he level with the bevelled 
point of B. A small hook was screwed in B at the point 
indicated, and a watch hung on it. All the water-gas maobiues 
except one were stopped, and the exhauster pumping from 
the holder was also stopped. When the machine began “ the 
run ” the holder would begin to rise, and, every 15 minutes, 
marks were made on the strip of paper opposite the point 
of B. The strips of wood were sufficiently thin to permit 
of them all being grasped in the left hand at once, nud so 
the above markings could be quickly and accurately made. 
These measurements were continued over several days with 
both “ dry ” and “ wet ” runs. The best curves were 
obtained on calm days, as the slight movements of the 
holder caused by wind showed in the curves which were 
subsequently plotted. It was also found possible to obtain 
fairly good curves with the exhauster running bv having 
the ongineer maintain it at a constant rate, and by noting 
the rate from a slip of paper both before and after “ the 
run.” Very accurate measurements were taken of the 
capacity of the holders, antWl table prepared tor conveni¬ 
ence in calculation. The distances between the marks on 
the strip of paper were transferred to a finely-divided rule 
with dividers, thus giving the number of inches between the 


markings, and by consulting the table this was readily 
transferred to cubic feet of gas produced per 15 secends 




In the curves ' produced we have nearly one minute con¬ 
sumed in reaching the maximum rate of output. This is 
accounted for by the following facts:—(1) The initial 
fraction is cooled below its average temperature on entering 
the condenser. (2) Tn the ease of a wet run a certain 
amount of time is used up in admitting tlie oil, the inflow of 
which gradually rises to a maximum. (3) The mains and 
the gas already in the holder is further removed from the 
temperature of the first fraction of the gas than from that 
formed in the succeeding part of the run. For these 
reasons the true curve of make conditioned by the internal 
state of the generator should, without doubt, be parallel to 
the time axis. This fact would tend to increase the output 
of the first three minutes above that shown in the curves 
actually obtained, and, ipsa causa, decrease the output of 
the latter part of the run. This would be an added 
argument for the method of operating proposed later on. 

From the curves shown it is apparent that the curve falls, 
off enormously between the third and fifth minute in every 
case, which is about the time that the oil is cut off in the 
production of a gas of from 18 to 25 c.p. It would seem 
to be weli, then, to cut the steam supply down to one half 
directly after outting off the oil supply. This would he in 
accord with the convenience of the men in operating the 
machines. Furthermore, it would be approximately correct, 
and would allow the machine to have its full capacity during 
the beginning of the run, thus securing the maximum daily 
output. This being settled upon, it becomes of importance 
to kDow just how much steam passes the inlet valve, and 
how much it is necessary to close the valve to cut that 
supply down to one half. A series of expeiiments were 
done on globe valves to determine the above, and it was 
established beyond a doubt that no simple relation exists 
between the number of turns a globe valve is opened and 
the amount of steam which passes in a given time. Some 
better control of the steam is evidently necessary. This i* 
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to be found in the nozzle pressure appliances which are 
attached to moat water-gas machines. Rankin, after a 
consideration of Napier's work on the subject, gives the 
following empirical formula for the amount of saturated 
steam escaping from a chamber where the pressure is p, 
through a short pipe and nozzle into a space where the 
pressure is p a :— 

(1) Where p = or > »/>„, «. = "A 

(2) Where p < J * = “*» (3 

In the above formula w =» the number of pounds of 
steam delivered per second, and a is the area of the orifice 
in square inches. In water-gas practice conditions are 
somewhat different from the experiments on which the 
above formula were established, insomuch as wo have a 
long steam line, and take the nozzle pressure, not from the 
boiler, but between the steam valvo and the nozzle, at a 
point past which the steam is moving rapidly. If we apply 
the above formula, taking p as the indicated nozzle pressure, 
then p “ 30 to 40 lb. per square inch, while pa is 
measured in a few inches water pressure, and the first 
formula applies ; from which it follows that the amount of 
steam delivered in a given time varies directly with the 
nozzle pressure, and also directly with the area of the 
orifice. A series of experiments testing the accuracy of 
the above formula under water-gas conditions would be 
interesting. 

Conclusions .—From actual experiments carried out, 
extending over more than a month, iu which the nozzle 
pressure was cut down by one half after the fourth minute, 
a considerable saving in coke was effected, and the compo¬ 
sition of the gas was in a measure modified also, its carbon 
dioxide contents being lowered. Under this system of 
working the gas and steam curves would resemble Fig. 5, 
though a curve of this kind was not actually taken from 
the machines. The above remarks apply where gas coke 
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is used in the generators; modifications may be expected 
in the case where anthracite coal is employed. From the 
curves just after dinkering, it is apparent that the 
inachine’s capacity could be increased by dividing the 
blow into three periods, and cutting the steam down to 
one-third each time. It being possible, therefore, to 
approximately regulate the amount of steam admitted 
during the ran in accordance with the curves obtained, the 
yield of gas is increased, and tho machine can be run up to 
its highest efficiency owing to the fact that the conditions 
causing imperfect working, indicated under (a), (6), &c., 
Jio longer exist. 

The author wishes to acknowledge his indebtedness to 
Prof. W. R. Lang, of the University of Toronto, for the 
advice and assistance rendered in collating his experimental 
results. 


ionbon Section. 


Meeting held on Monday, December 7tli, 1903. 


MU. AVAI.TKR F. KKID IN THE CHAIR. 


THE MANUFACTURE OF CYANIDES. 


BY Dll. J. GltOSSMANN. 

! A full account of the bibliography of cyanides up to the 
; year 1902 will he found in an excellont book which 
| appeared during this year, entitled “ l'lndustrie des 
Cyanures,” by R. Robine and M. Lenglen. Generally 
| speaking, the methods which arc used and have been 
i proposed to he used for the manufacture of cyanides are 
| based on the following principles 

I 1st. Conversion of fcrrocyanide into cyanide by melting 
i with metallic sodium or other substances. 


! 

i 


2nd. The pr iduction of cyanide by the action of ammonia 
on charcoal and carbonate of potash, or other potash salts. 

3rd. The action of ammonia on metallic sodium. 

4th. The production of cyanide by the action of nitrogen 
on charcoal and carhonate of potash or other potash salts. 

5th. The production from sulphooyanides by molting 
processes. 


6th. The production from sulphocyanides iu solution by 
oxidising processes. 

7th. The production from “ Schlcmpe.” (?) 

A few of these processes are more or less well known, 

! and reports on them may lie found iu the literature and in 
the patent records of this country; others are still ou their 
trial. In many cases the difficulties of obtaining cyanide 
have been and are greater than appears on the surface; 

I for it is not only necessary to turn out an article containing 
1 cyanide, but the requirements of the market arc, that the 
j finished product should contain at least98 percent, cyanide 
of potassium, and be free from certain impurities, par¬ 
ticularly sulphide. As it is extremely difficult to obtain raw 
materials free from sulphate, and as at a melting tempera¬ 
ture sulphates are reduced by cyanide to sulphides, it is 
clear that this particularly objectionable impurity will be 
found in nearly all cyanides which have been produced by 
a melting process. 

Tlic most important question which at present is 
occupying the minds of those interested in the cyanide 
industry is to determine which in the future will be 
the cheapest source from which to proceed. Will it be 
cheaper to use the cyanogen recovered from coal gas as the 
raw material for the manufacture of cyanide, or will 
synthetic processes prove the cheapest ? Mr. Beilby, in his 
address before the International Congress for Applied 
Chemistry in Beilin, has gone into this question, and has 
come to the conclusion that the future lies with the syn¬ 
thetic processes. But though no one is more competent to 
speak on cyanides than he, I cannot accept the conclusions 
which ho draws from the figures he gives in his address. 
At the present moment, no doubt the producing power of 
the different cyanide works is greater than the demand. 
The Transvaal, which before the war used nearly 3,000 tons 
per annum, has been out of the market for three years, 
causing a loss of 8,000 tons to the commonwealth of the 
producing nations. Even now it only uses one half of what 
it did before the war, and of that quantity a considerable 
i amount is still supplied, under old favourable contracts and 
at remunerative prices, by manufacturers who are working 
j old, or comparatively old, methods. The brunt of the com- 
j petition has so far fallen on the new processes, which have 
! no cld favourable contracts to compensate them for the 
! present abnormally low prices, and who have still to write 
off their plant under exceptionally unfavourable conditions, 
i The consumption of cyanide in the Transvaal will have 
to become normal, and more than normal, before it will be 
I possible to judge which principle of manufacture and 
I which individual processes will prove the best and cheapest. 
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The cyanogen recovered from gaa works is either in the 
form of ferrocyanide or of sulphocyanide. Either of these 
io tho form of the soda compound contains cyanogen 
equivalent to 21 per cent, of ammonia. Beckoning the 
ammonia value at 45/. per ton, the value cf the cyanogen 
is therefore about 9/. 10s. per ton of ferrocyanide. The 
value of the soda, calculated on caustic soda, is about 
Si. 10s. per ton. It therefore follows that the intrinsic 
value, apart from labour and general charges, is 15/. per 
ton. Now it must be borne in mind that if the gas works 
were paid for the labour in getting out these products, 
which, especially in the new processes by Ilueb end others, 
is extremely small, plus the price of the caustic soda used, 
the difference between the cost of these items and the 
selling price would represent the amount of profit j and 
the question, therefore, is whether the synthetic processes 
could compete on the assumption that the gas woiks were 
to turn out sufficient quantities of ferrocyanide or sulpho¬ 
cyanide. As regards sttlphocjauides, they may be left 
out of consideration, as the only economical processes for 
the recovery of cyanogen compounds from gas are those 
proposed by Ilueb, and similar ones, and these processes 
do not yield sulphocyanide in any quantity, but chiefly 
ferrocyanide. As regards the quantity which the gas 
woiks ceuld produce, it is far in excess of wbat is likely 
to he requited for tho manufacture of cyanides. The gas 
works in this country alone could produce sufficient 
ferrocyanide lor the manufacture of 1,01)0 tons of cyanide 
per week, and to this would have to be added what could 
be produced in France, Germany, America, and other 
countries. If we assume that the possible production of 
the world from gas works of ferrocyanide would be only 
double that of the United Kingdom, the amount of 
ferrocyanide available for the world's consumption would 
be 150,000 tons per ant urn ; and taking the value of the 
cyanogen as only equal to that of ammonia, it would 
represent a yearly value of a million and a half pounds 
sterling. It is not likely that such a valuable commodity 
will be wasted for a much longer time ; for although the 
cyanogtn compounds recovered by the gas works could 
not be all cold as such, they could always be converted 
into ammonia salt. And if ammonia, which at present is 
considered the most likely raw muteiial for the synthetic 
production of cyanides could actually he commercially 
obtained from cyanide products, recovered in tho 
manufacture of cool gas, the methods w hich are based on 
the conversion of ammonia into cyanide would become 
obsolete. In his admirable address, read before the 
International Congresa of Applied Chemistry, in Berlin, 
June 1903, Mr. Beilby shows that of the total number of 
cyanide factoiies more than one half use at present 
ferrocyanide as a raw product, and convert it into cyanide 
by melting with metallic sodium, and it is this point which 
appears to me to be the wtakest point in Mr. Beilby’s 
arguments. For tlie metallic sodium alone, not taking 
labour and inevitable loss into consideration, costs 
theoretically more than one penny per pound to prcduce 
cyanide from ferrocyanide. The synthetic processes have, 
therefore, up to the present had to compete only with a 
process which is extremely expensive. If, therefore, it 
should be possible to reduce the expense of converting 
ferrocyanide into cyanide, the whole of ibeBe works, 
consisting of one half of the total producing power, would 
be thrown out of competition, leaving barely sufficient 
producing power for the synthetic production of cyanide 
to cover the world’s requirements, especially as the 
producing power estimated by Mr. Beilby does not give a I 
guarantee that the product obtained is in all cases of 
commercial and economical value, and a paying venture. 

But apart from these considerations, on which the future 
of the cyanide industry depends, it is well known to 
cyanide manufacturers that the purification of cyanides is 
one of the most difficult problems, and one which has 
never been solved satisfactorily. To purify, for instance, 
a cyanide containing tulphocjunides, ferrocyanides, sul¬ 
phides, and carbonates, and similar impurities is a task 
involving great expense Belabour. On the other hand, 
it is extremely easy to convert an impure cyanide into a 
very pure ferrocyanide, so that if it were again possible 
to convert this fetrocyanide cheaply into pure cyanides. 


the extra price of converting the cyanide back into 
cyanides through ferrocyanide will still be the cheapest. 
These considerations have led me to give particular 
attention to the question, whether it is not possible to 
design a process by which ferrocyanide can be cheaply 
converted into pure cyanide, and it is the outcome of my 
work on this subject which I beg to lay before you now. 

One of the most interesting features of technical chemistry 
lies in the fact that some of the simplest processes which 
have been known for many years, and practised in ihe 
laboratory, have uot been applied to work on a large scale, 
because for the time being no suitable machinery could be 
designed. One of these is tie process of preparing prussic 
acid from ferrocyanide by distilling the latter with sul¬ 
phuric acid. This observation was made by Schiele as 
far back as 1782, and since then the process has been 
studied by a great number of investigators ; and it can 
only be attributed to the facts stated above, and to the 
apparently dangerous nature of the operation, lhat no one 
has carried this process through with a view to its technical 
application for the manufacture of cyanides. Another reason 
nmy be that it has been chiefly studied by pharmaceutical 
chemists with a view to producing an officinal solution of 
prussic acid, and without consideration as to expense. 
Thus the fact that only part of the available cyanogen wus 
evolved as hydrocyanic acid, did not appreciably effect 
their work. It became necessary to arrange the cycle of 
reactions in such a manner as to render the process 
absolutely quantitative before it became one of technical 
utility. 

Erlenmeyer, on studying the properties of the residue 
from the distillation of ferrocyanide with acid, found that 
the insoluble residue of potassium ferro-ferrocyanide could 
be qualitatively converted into ferrocyanide by heating 
with caustic potash, and gave the equation.— 

K a Fc a €y 6 + 2KOH = K,FeCy 0 + 2Ee(011). 

But on examining this reaction quantitatively I found that it 
does not proceed on these lines. The yield was invariably 
far below theory, ranging only from 70 per cent, to 80 per 
cent, of the ferrocyanide which should have been obtained. 
It was, therefore, out of the question that ferrocyanide 
could he recovered from Everitt’s salt by boiling it in ihe 
ordinary way in a closed vessel with caustic soda, so as to 
produce ferrocyanide of soda and ferrous hydrate. But I 
found that if air was blown through the mass during 
boiling, so as to oxidise the ferrous hydrate produced to a 
higher state of oxidation, then the ferrocyanide was 
recovered quantitatively, clearly showing that whereas 
ferrous hydrate and ferrocyanide form an insoluble con- 
pound, a higher state of iron oxide and ferrocyanide do 
not form an insoluble C( rnpound. 1 have, moreover, found 
that even working alway s under the same conditions, the 
yield of ferrocyanide is not absolutely constant, though it 
closely approaches the one balf, blit that whatever shortage 
or suiplus of prussic acid is obtained is rompenfated by 
the larger or lesser quantity of ferrocyanide recovered, 
and that the process is an absolutely quantitative process. 

The reactions upon which my process is based may, 
therefore, be briefly summed up in the following 
equations :— 

(1) 2Na 4 FeCy 6 + (3 + *) H,£0 4 — 

6HCy + Na a Fe s Cy 6 + 3Na s S0 4 + xH s S0 4 . 

(2) 3Na 2 Fe 2 Cy # + 6NaOH + yO = 

:3Na 4 FeCy„ + Fe a O (3 + y) + 3H a O. 

(3) NaOH + HCy = NaCy + H v O. 

in which x represents any figure up to 3, and y any figure 
up to 1, or even exeteding it. Although the reactions do 
not take place absolutely quantitatively if we consider oar 
equations separately, yet if we take the complete cycle of 
tbe three reactions, the result is always quantitative. Thus, 
in a butch in which 133'1 lb. of ferrocyanide of sodium 
were worked up, tbe sum of the cyanogen obtained as 
prussic acid, and that recovered as ferrocyanide of sodium, 
corresponded to 182'I lb. of ferrocyanide of Bodium, 
showirg an actual yield of 9S'3 per cent., and this loss of 
O' 7 per cent, even includes the loss in boiling to dryness. 
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As the full particulars of the process will be found in the 
English Specification No. 36 of this year (this Journal, 
1903, 1180, 1194), I need not go into the details of plant 
and of the strength of solutions of the materials. Broadly 
speaking, the necessary quantity of sulphuric acid of proper 
strength is run into a solution of ferrocyanide of sodium, 
and the evolved prussic acid is absorbed in caustic potash 
or caustic soda solution, or a mixture of both. The distilla¬ 
tion is curried on in a partial vacuum, and the apparatus is 
arranged in such a manner that no accident could possibly 
occur to the workpeople, and in the course of the manufac¬ 
ture of many tons of this product I have bud no accident, 
not even a complaint of any inconvenience from the 
workpeople. The solution of cyanide obtained in the 
process is boiled down in a vacuum pan of special 
construction, and the product is delivered in the form of 
pellets, free from dust, and in a very pure form. I consider 
that these pellets should be of great advantage in the 
cyaniding of gold, as the workmen who have to dissolve 
them need not handle the cyanide at all when it is in that 
shape. A curious fact is also that these cyanide pellets, 
being practically a hydrated cyanide, dissolve more easily 
in water than the melted form. If it is desirable to produce 
the melted cyanide, this can be easily done by carrying the 
drying of the cyanide further, and then melting the powder 
thus obtained; but I consider it far preferable not to melt 
the cyanide, as I have never come across cyanide produced 
in that way which does not contain at least traces of 
sulphide, whereas cyanide made by the wet process is 
absolutely free from it. 

It will be noticed from equation 1 that another by-product, , 
sulphate of soda, is produced during the reaction, and 1 
have based on that fact a process which enables us to 
produce cyanide of sodium or potassium eveu more cheaply 
than in the process stated above. The equations representing 
this are as follows:— 

(I) 2HCy + Ca(OH) s + Nii.,SO. =. 

SNaCy + CaS0 4 + 211 J). 

and it can be seen from this equation, which is borne out 
by facts, that sulphate of soda anti cyanide of calcium 
decompose easily into cyanide of sodium and sulphate of 
calcium. But the fact that sulphate of soda is obtained as 
a by-product can be utilised in a different manner, which 
ultimately should be of great importance to the gold mines 
using cyanide. 

It is well known amongst those conversant with the 
manufacture of cyanides, that the cost of packages, and 
the cost of boiling down or melting, form a heavy per¬ 
centage of total cost, and if these costs could be saved, and 
if cyanide could be produced in solution by the mines 
themselves on the spot, where the cyanide is to he used for 
gold extraction, the saving to the user would he very con¬ 
siderable. At the first glance it would appear that thu 
method which I discussed last, that of using the recovered 
sulphate of soda in conjunction with lime for the produc¬ 
tion of cyanide, would fulfil those requirements, hut that is 
not so. In nearly every locality where cyanide is used for 
gold extraction, the cost of sulphuric acid would he pro¬ 
hibitive, and although lime and coal might be found cheap 
enough, the extra cost of sulphuric acid would nullify every 
other saving. But where the cost of transport is great, 
there should be no great difficulties in the w ay of electro¬ 
lysing the recovered sulphate of soda on the spot, and 
reconverting it into caustic soda and sulphuric acid, so that 
in the end the cost price of cyanide at the mines would not 
be much higher than the cost price of the ferrocyanide in 
proportion to their respective equivalents. 

To sum up, it appears probable that the outcome of the 
reactions which I have laid before you may affect other 
industries besides the manufacture of cyanides. As regards 
that industry, it is possible that in the course of time the 
gold mines may produce their own cyanide in solution, 
either in each mine or in convenient centres, from which a 
number of mines could be supplied. It should certainly 
supersede the processes in which metallic sodium is used 
for the conversion of ferrocyanide into cyanide. But the 
process which I have described should be of particular 
interest to gasworks, as it opens up a question which, to my 
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knowledge, has never been approached, vis., the technical 
conversion of prussic acid into ammonia. 

As far back as 1897 Charles Hunt (J. Gas Lighting, 1897, 
p. 18) considered that cyanide could bo obtatned cheaper 
from gas than by any synthetic method. But the mothods 
for recovering these compounds from crude gas advocated 
by Knublnnch. Foulis, of Glasgow, Wilton, Bucb, and others, 
have not received the attention in this country which they 
deserve. This, no doubt, is to some extent duo to the 
commercial reason that if the gasworks were, to recover all 
the cyanogen as ferrocyanide there would be no sale for the 
greater part of that product. But the fan that I have 
shown it to he possible to obtain the cyanogen from ferro- 
cyanides quantitatively, and without the leaBt danger, as 
prussic acid, anil the property of prusric acid of being 
easily converted into ammonia and formic acid, appear to 
mo to put a different complexion on the recovery of 
cyanogen from gas ; as what could not ho sold as cyanide 
or ferrocyanide could be sold in the form of ammonia 
salts, and as formic acid. 

Discussion. 

Du. Cot. .man remarked that it appeared to him, on 
looking at the equations, that it was by no means certain 
that, tile process would be cheaper than Ihe one in which 
sodium was used. Dr. Grossmann started with Na. l FeCy, i , 
but sacrificed the whole of that Na 4 by acting on it with 
sulphuric acid. He was neglecting now the suggestion 
that the resulting sodium sulphate could be afterwards 
electrolysed, and the sulphuric aeid and caustic soda 
recovered. A portion of the Nu,FcCy 6 was converted into 
Na s Fc s Cy c . To reconvert this into Nu 4 KeCy, it was 
necessary to use two more molecules of caustic soda. 
Altogether six molecules were used, and then another six 
were required to convert the prussic acid into sodium 
cyanide, bringing the total up to 12 molecules of caustic 
soda in place of two atoms of sodium. Although caustic 
soda was much cheuper than sodium, it would require eight 
times as much. Further, in the conversion of sodium . 
ferrocyanide into cyanide with metallic sodium, there was 1 
1 no solution to he evaporated, so that the fuel cost of 
Dr. Grossmanu’s process must come out higher. Of course 
there was always a loss of metallic sodium in the manu¬ 
facture of cyanide; he did not know how much, but that 
must he taken into account. 11c did not gather whether 
the yield of sodium cyanide from the hydrocyanic acid 
after evaporation was quantitative. 

Dtt. Gkohsmann said there was no loss of cyanide during 
evaporation. 

Dtt. Coi.man pointed out that the author had stated no 
process could fie considered in connection with gas works 
other than the ferrocyanide one; and it was quite true that 
up to the present the greatest quantity of the cyanides in 
gas had lieen recovered in the fottn of ferrocyanide. This, 
however, was mainly due to Hie fact that the demand for 
ferrocyanide was greater than that for snlphocyanide. 
There was no reason whatever why sulphocyaniiles could 
not. be obtained from coal gas equally well, and, lie thought, 
more cheaply, than by any process at present in use for 
1 making ferrocyanides. Whether it were better to manu¬ 
facture ferrocyauidcs or sulphocyaniiles would depend on 
the prices obtainable for the two products, and this in 
turn would he determined mainly by the relative cost of 
converting these into cyanide. 

M it. A. G. IIi.iixa.m regretted that Dr. Grossmann had 
not considered more closely the question of recovering 
cyanogen trom coal gas, in the form of sulphocyanide. 
Eight or nine years ago he made a series of experiments at 
the South Metropolitan Gas Works, and found that by 
j passing the gas after it left the ammonia scrubbers through 
i polysulpliidcs, sulphocyanide was formed without any loss 
whatever. All the cyanogen was recovered as sulpho- 
l cyanide, and the separation of this compound from the 
remaining polysulphide, if such remained, was quite easy. 
Then the difficulty came in, was there any market for 
sulphocyanide 1 He come to the conclusion at that time 
I there was not, and if anything was to be done it must be by 
way of winning the hydrocyanic acid directly from the 
1 sulphocyanide. But since then, much work had been done 





1830 


JOURNAL OF THE 800IETY OP CHEMICAL INDUSTRY. Citec.si.wos. 


on the oxidation of sulphocyanides, particularly with nitric 
acid, und doubtless in the near future llaschen’s process, or 
some modification of it, would enable them to reoover the 
whole, or practically the whole, of the hydrocyanic acid 
from the sulphocyanide. The process to which he referred 
was the oxidation of sulphocyanides by nitric acid, and the 
recovery of oxides of nitrogen as nitric acid, which wag 
returned automatically to the retort. Unless Dr. Gross¬ 
man’s process were a continuous one, there would be 
difficulties in getting it adopted. In this case it seemed 
that they first lmd to distil with sulphuric acid, and then 
treat with caustic soda, and so separate the ferrocyanide 
from the other matters formed by that reaction, and then 
to distil again with sulphuric acid, so that there did not 
•eetn much chance of making the process continuous. 
What degree of purity was obtained in the final product, 
and, in evaporating down, was all the prussic acid obtained ? i 
The author said he got it all, but was it not necessary to 
use a large excess cf caustic soda to retain it, so that 
ultimately there would be a mixture of caustic soda and 
cyanido instead of the oyanide of 98 per cent, obtainable by 
other processes ? 

Me. J. C. Kichahdson enquired if the author proposed 
to introduce electrolysis for the recovery of the sodium at 
the end of the process, why did he not introduce it at the 
beginning, and so effect the reduction of the salt ? With 
regard to the first reaction, which was said to be a distil¬ 
lation under reduced pressure, 1m l the author applied 
pressure and obtained any altered or more efficient results ? 

It seemed rather a roundabout way to get about the same 
results as were already obtained by metallic sodium, the 
production of which he believed could be done now very 
economically by means of cheap water power. What 
electrolytes would be used for the recovery of the sodium, 
and what apparatus? With regard to the absorption of 
hydrocyanic acid by means of alkali, and the importance of 
excluding the presence of sulphides, probably- if the alkali 
were an electrolytic product the sulphides would be reduced 
to a minimum. Had the author tried the result of blowing 
in other gases, CO, for example, instead of air ? 

Dh. H. P. Stevens asked if Dr. Grossmann had tried 
distilling the cyanide witli an acid in the presence of an 
oxidising agent. Ou one occasiou he had tried that 
experiment with a nitrate in solution iu a somewhat large 
quantity, and the distillation was carried almost far enough 
to produce red fames. The whole of the cyanide was in 
the distillate as hydrocyanic acid. [Ie thought it possible 
that quite a small quantity of an oxidising agent, perhaps 
a less expensive one than nitric acid, might bo used, and 
in that way the whole of the cyanogen obtained as hydro¬ 
cyanic acid in one operation. 

Db. J. Lewkowitsch asked what strength of sulphuric 
acid was used, because he thought the hydrocyanic acid 
would come over considerably diluted with steam. Would 
it be of any advantage to get some of the hydrocyanic acid 
as a liquid ? 

The Chairman said that some of the mines in the 
Transvaal were almost entirely dependent on the use of 
cyanides for their profits, and therefore the production 
of cheap cyanides was a very good thing for them, even if 
not for the manufacturers. There were two legitimate ways 
of altering prices, either by diminishing production or 
increasing consumption, and the latter alternative appeared 
in this case to be the most hopeful. There were many 
uses for cheap cyanide which would materially increase 
the demand, and so counterbalance the extra production 
with depressed prices. In the United States, which was 
practically excluded irom our manufacturers by a tariff 
wall, there was a large consumption of cyanide for agri¬ 
cultural purposes. He was informed that the extensive 
orange industry in the Southern States and in California was 
threatened almost with annihilation by a parasitic scale, 
hut which was now completely destroyed in well-managed 
plantations by cyanide. A tent was placed over each tree, 
aud within it hydrocyanic acid was evolved. Some of our 
farmers who complaiued Mont blight in hops and similar 
crops might follow suit. Another thing that rather 
hampered our manufacturers with regard to potassium 
cyanide was that potash had to come from abroad, Germany 


having practically the monopoly of it, and he did not see 
how they were to avoid that. Sodium cyanide of course 
was different. With regard to the use of cyanides for 
other purposes in connection with organic chemistry, 
Dr. Grossmanu had mentioned formic acid; they, however, 
did not know what 11*0 could be made of this acid, because 
it bad never been cheap enough. If it could be produced 
cheaply, there would probably be a great opening for it, 
in the same way as with lactic acid, which was now being 
used for f. number uf purposes. Those who were engaged 
in the cyanide industry should do all they could to develop 
these openings, hut in any case the nse of cheap cyanide 
was a very great advance for humanity. 

Dn. Giioshmann, in reply, said he did not know whether 
Dr. Colman was quite correct in stating that no solutions 
had to be evaporated ; there was no doubt there was a con¬ 
siderable loss of metallic sodium, which was a far greater 
expense than evaporation of comparatively strong solutions. 
The iron residues had to be separated from the melt in the 
melting process, so that more than a quantitative amount of 
mctullic sodium was used, and a certain amount of cyanide 
of sodium or potassium which adhered to those iron 
residues had to he recovered. It was not so clear and 
simple a process on the large scale as it looked on paper. 
The claim he made for his process was that it was exactly 
the reverse. It was a far simpler process on the large 
scale than it looked on paper. Dr, Colman also said that 
up to the present time moat of the cyanide which had been 
recovered from gas had been in the form of ferrocyiiuide, 
but that the gas works, if they liked, and had an outlet for 
it, could have made it into sulphocyanide. He could not 
enter into a discussion of this point. He did not profess to 
be a gas manufacturer; but on reading the literature, it 
seemed that the principal processes used how on the 
continent and in this country in gas works, of which results 
hud beeu published, dealt witli the recovery of cyanogen 
from gas in such manner that chiefly the ferroeyauide was 
recovered, and in those processes 95 per cent, of the 
cyauogeu was in the shape of the ferrncyanides aud only 
about 5 per cent, as sulphocyanides. In the old process 
of recovering cyanides, he always understood the sulpho- 
cyanide was a very great nuisance, apart from being 
unsaleable. He was quite aware of ltaschen’s process, 
which was a most ingenious, and, as far as he could judge, 
a most successful one. At the same time Itaschen must 
use sulphuric acid, aud he also used nitric acid, as well as 
caustic soda or caustic lime, so that he could not see that 
it altered anything. It simply became a question for the 
gas works to choose between two methods, one giving them 
cyanogen in a beautifully crystallised form, which would 
keep for any length of time, which was not hygroscopic, and 
which could be transported aud might easily be worked up, 
and any other yielding troublesome substances like the sulplio- 
cyanides, which are hygroscopic aud difficult to crystallise. 
He did not know Mr. Bloxam'H process for the recovery 
of the cyanogen as sulpbocyanogen, as it had not beeu 
published, and he must confess that if he bad to choose 
between two methods, one giving him a crystallisahle salt, 
and another giving him the sulphocyanides, of which ho 
knew all the disadvantages, he should prefer the ferrn 
cyanide. It would, of course, become a question of 
cheapness and efficiency with the gas works. His process 
could be made continnoua in a very simple manner. Thdre 
, was no difficulty about it on the large scale. It need not 
be made absolutely continuous, for it could be stopped at 
a*certain time, and the product worked op afterwards in 
batches. Mr. llloxam also asked him the degree of purity 
obtained in the finished cyanide, and to that he could only 
say that every hatch was tested, and there was a very 
slight loss of hydrocyanic acid in evaporation. Taking 
everything into account, all the losses came to O'7 per 
cent. The process had been tested very carefully, aud 
the results were nhecked by others more competent in 
analytical work than himself. There was absolutely no 
impurity in the cyanide except water, if that could be 
termed an impurity. In making sodium oyanide the' 
boiled down to the point when the salt was in sneh a state 
of hydration that it tested 98—100 per cent., calculated or 
j potassium cyanide. If they wanted to make the so-called 
1 commercial cyanide of potassium (whioh was not oyanide 
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of potassium, as they alt knew), they,mixed a judicious 
quantity of potassium cyanide with the sodium cyanide 
and stopped at the point when the product tested was 98 per 
cent. It could have no impurities except those which 
might get in by the decomposition in the boiling down 
and that with proper apparatus could be avoided. Mr’ 
Bickardson asked why he did not electrolyse at first 
Dr. Grossmaun said it would uot pay in this country to 
make caustic soda and sulphuric acid by electrolysing the 
sulphate of soda, but in the Transvaal the cost of sulphuric 
acid at the mines was anything from 10/. to 20/. per ton • 
the case was different. 

Me. be Moskntiiai, said these figures were not correct. 

Da. ftEdssMANN said he was informed that that was the 
price aigwme mines, and he was also told that the cost of 
carriadHtom this country to the mines of any chemical 
came Wgrrom 7/. to 10/. per ton. Whichever way it was 
taken, Jflfe cost of the sulphuric acid would bo a very 
oonsiddpble item. Now, supposing cyanide were made at 
the minis, then, taking the cost of the packages alone at 
31. 10»? per ton of cyanide, and the cost of evaporation 
at about 2/., there was a saving of 5/. 10s., which would 
leave that as the margin for cost of electrolysing. Hut 
he had only thrown this out as a hint; it was not a 
material part of the process, and he should certainly not 
attempt electrolysing the sodium sulphate in this country. 
As regards the blowing in of carbon dioxide instead of air, 
he did not sec why he should not use the cheapest material’ j 
consequeutl.y he always used air. Thou a question was i 
asked, if he had tried to work it under pressure? lie 
could only say that anyone who wished to make prussic ! 
acid under pressure would find it an extremely dangerous 
undertaking. With regard to distilling in the presence of 
oxidising agents, particularly nitric acid, which was referred j 
to by Dr. Stevens, if a process could be obtained which would 
do that, it might have some advantages, or it might not. 
The great advantage of working with sulphuric acid was 
that there was no difficulty whatever with regard to plant. 
Lead could be used, as it was uot attacked by prussic acid ; 
iron could atso be used except in presence of sulphuric acid, 
and there was no dauger of any explosive compounds being 
formed. Nitric acid or nitrates were substances which he 
greatly objected to in conjunction with cyanides. It was 
well known that in the ltascheii process at the outset there 
was u serious explosion caused hy some compound of an 
explosive nature, the formation of which had not been 
anticipated, through the interaction of nitrous fumes and 
prussic acid. He had not gone far into these experi¬ 
ments, if for no other reason than that they involved a 
certain amount of risk, which he had succeeded in 
minimising in his process. . The strength of the acid ho 
used was about 20 per cent. Whether hydrocyanic acid as 
a liquid would be useful ho could hardly say. It could not 
be used for the extraction of gold, and he did not think 
it would be of any use, except that it could be easily 
converted into ammouia and formic acid. 
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Meeting held on Friday, December 4th, 1903. 


ME. 3 . CARTER BEt.l, IN TI1E CHAIR. 


PROGRESS IN THE MANUFACTURE 
OF SULPHURIC ACID, ANI) 

ITS EFFECT. 

BT OSCAR GCTTMAXN, M.tNST.C.E., F.I.C., F.O.8. 

With the publication of patents on the “ contact ” process 
of manufacture of sulphuric acid by the lladische Auilin 
uud Soda Fabrik a revolution has set in in this most im¬ 
portant industry. A number of apparatus, based on the 
s »nie principle, have since been patented, und many fac¬ 
tories hare adopted one or the other of them. This, 
together with the fact that the Badische Anilin und Soda 


Fabrik and several other lactorios have gradually pulled 
down their lead chambers, created something like a scare 
amongst manufacturers. Their apprehensions became 
graver when prices were threatened, whilst the smaller 
manufacturers seemed to he debarred from adopting the 
new process, it becoming kuown that the smallest plant 
with which the contact process would pay was 20 tons of 
monohydrate per day. Nevertheless, it seemed to me that 
many' difficulties might have to ho overcome before the 
various contact apparatus were u perfect success, aud that, 
however much the old process was in need of improvement, 
competition would soon bring this about. A number of 
improvements, some now, some old inventions, are now 
being applied to the chamber process, and the remarkable 
results claimed for them may restore it to a more comfort¬ 
able position. I have, during the last two years, had special 
opportunities of seeing a good number of modern or 
modernised sulphuric acid works, and can thorofore give 
an impartial report on the latest developments in this 
industry. 

All the chemical reactions taking place in the chamber 
process have beeu carefully studied by Luuge and others, 
and should be now fully understood. It is, however, the 
physical and mechanical side of the process that claims 
more attention, and in which improvement can still he 
made. Thus the ordinary kilns, which necessitate much 
labour, have been superseded for largo productions by 
mechanical burners, like the Herreshoff, McDougalf, 
Frasch, aud other furnaces. The pyrites for these must he 
reduced to a very small size, and the result is much dust, 
necessitating largd dust chamhers,which do not always work 
satisfactorily. This has led several factories to abandon 
them again, whilst others are experimenting with some 
modifications. The trouble was overcome by some fac¬ 
tories erecting tangential dust chambers on tile principle of 
I Meyer’s acid chambers, which seem to give very good 
j results. 

With regard to Glover towers, it is becoming more 
general to line them with segments of volvic lava, as 
Del place did 20 years ago. This gives a small uurnber of 
joints, and the structure is not liable to collapse or bulge 
out like brickwork. A perfect filling material has yet to bn 
i found. The enquiry instituted itt this country by Mr. 
Spence as to the value of cylinders resulted in their con¬ 
demnation, and this is now recognised as correct elsewhere. 
They are, however, better than bricks, if properly built up. 
Bricks having an opening in the centre and channels on the 
top, so as to tetaiii a layer of acid, are sometimes used, aud 
act fairly well. Ill America quartz lilliug is preferred, 
because it is easier cleaned from the large quantity of dust 
produced by the mechanical furnaces. This dust question 
will have to be tackled sooner or later, because the Glover 
acid is really spoilt hy having to run over accumulated dust 
sludge, whilst if this were successfully retained by dust 
chambers, filters, or other means, even perhaps at the 
: expense of reheating the gases, better acid for a good many 
purposes could be obtained. 

The old method of nitre ovens is dying out, and is now 
j practically unknown on the Continent, everybody charging 
nitric acid through the Glover tower. This oertaiuly 
enables one to regulate the admission of nitrous gases 
more accurately and has resulted in much economy. 

There is no need to tell you anything about the manu¬ 
facture of nitric acid, but I take this opportunity to state, 
with the full approval of my friend Prof. Lunge, that in 
the new edition of his bonk on sulphuric acid, which will 
be a lasting m moment to this wonderful worker, cay own 
system of nitric acid manufacture has, without his fault, 
been explained by incorrect statements and plans, supplied 
to him without my authority. 

The Gay-Lussac towers are much improved already, and 
more will lie accomplished soon. Coke filling has given 
way almost universally to material which is not attacked 
hy the nitrous vitriol. Rings, saucers, and all kinds of 
moulded pieces of eartheuware are now carefully and 
symmetrically placed into them, but they generally allow 
the gases to pass through too rapidly, and therefore high 
towers are required. Plates and hollow balls are gaining^ 
ground for absorption towers, and are certainly moM 
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efficient. It becomes a practice now to make two short 
Gay-Lussac towers instead of one high one, and this is no 
doubt more rational, since the gas is less likely to follow a 
straight course and thus better absorption is secured, and | 
also because there is always a tower available should one 
require repair. A further saving of nitre is accomplished 
by the employment of a central Guy-Lusaac tower, which 
takes the exit gases of two or more sets, and this is now 
becoming a general practice. 

A good deal has been said and written about intermediate 
towers. Those who think that these intermediate towers 1 
can entirely replace the chambers are, in my opinion, not , 
considering the mechanical effects properly. Intermediate 
towers, no doubt, show a very high producing capacity per 
cubic foot, as compared to a chamber. It is, however, not 
in ti e production of the bulk of the acid, but in separating 
out the last portion, that a chamber is efficient. The 
proper function of an intermediate tower is to promote 
chemical and mechanical reaction, and of the chamber to , 
give the mist of acid the requisite time and space for 
separation. All the towers that 1 have seen, which were 
arranged on this principle, and whose dimensions and those 
of their admission and exit pipes were correctly propor¬ 
tioned, acted very well. Mr. Gilchrist (this Journal, 1899, 
p. 406) said: “ So long as there are obstructions for the 
gases to come in contact (with) there will he additional 
reaction, causing the formation of sulphuric acid, which is 
best deposited in the conditions existing in the chamber.’' 
Where the gases are still hot, as immediately after the 
Glover or after a first short chamber, the Gilchrist towers, 
as described by Mr. Faldiug in “ Mineral Industries,” VIJ., 
1899, are very efficient. 1 hey are lead towers traversed by I 
a large number of circular or oval lead pipes commuuicating 
with the air, and they cool the gases very well. When, 
however, the temperature does not exceed 80° plate towers 
arc more to be recommended, and hollow balls as filling 
material will stand a temperature even beyond 100"’ quite 
well, whilst the reaction in such tow ers is undoubtedly more 
energetie. Intermediate towers have, on account of their 
high producing capacity, allowed considerable reduction in 
chamber space, or, in the case of existing plants, large 
increase of the output. 

The chief improvements have been introduced lately in 
the construction and the working of the chambers, and, in 
fact, there was, and is, still much room for them. True, ill 
years gone by, glass plates, lead partitions, and such like 
contrivances were tried, but with indifferent success, since 
tiie working of chambers was but imperfectly understood. 
Acting on Lunge’* view that the chief function of the 
chamber is dissipation of heat, cooling shafts were made 
through (he chambers. One need, however, only work out 
the small amount of extra cooling surface gained thereby 
to see that tbqjr effect could not be great, although they 
helped to mix the gases and tlms promoted reaction in the 
chamber. With the same object in view Meyer inserted 
through the roof of the chamber a large number of cooling 
pipes in which water circulated, which had, of course, a 
better effect. It is only within the- last four )ears that 
somewhat better mi nns were contrived. Iu the first place 
the size of the chamber received more attention. Smaller 
chambers instead ot very long ones became the rule, ami 
now the tendency is to make the height greater than the 
width. Thus Hartmann constructed recently a plant with 
chambers 5‘5 m. wide and 9 m. high, the longest chamber 
in the set being 95 m. long, whilst the shortest was only 
“ m. It was further recognised that efficient mixing of the 
gases was essential to get a gi oil reaction apart from the 
cooling action of the chamber. Mr. Porter’s experiments 
with a glass chamher, which he gave iD this section a few 
months ago, showed iu a ptactical manner that thediffttsion 
if gases in a chamber is not at all perfect, and that slight 
modifications alter Jhe effect considerably. It has, in my 
opinion, been a fallacy to think that the entrance and exit 
pipe* of a chamber should be rather narrow so as to make 
he gases travel with an increased velocity. In order to get 
:be same quantity of gas through, the pressure must be 
ncreased, and all the more so because on account of the 
star friction in narrower pipes there ia a loss of speed, 
jjjfg as the effect of mixing is concerned there is no 
ipprectable difference in a chamber say 80 ft. wide and 
J St. 



80 ft. long, whether a pipe is 2 ft. or 8 ft. iu diamrtter, but 
anybody looking at Mr. Porter’s diagrams, or considering 
the matfbr theoretically, will see that three pipes of 21 ins. 
diametw. entetiug the chamber a quarter of its width 
apart, are much more efficient than one pipe of 86 ins. 
diameter, although the areas are the same. With the same 
object in view faus were introduced, first in America and 
later in France and Germany, where they are becoming 
more and more general. Even inventors and advocates of 
these fans only claim for them that they make the working 
of the chamber absolutely uniform and independent of the 
outside temperature anil wind, which seriously uffSet the 
usual chimney draught. It has recently been stgged that it 
really does uot matter whether a fan is placed innKat or at 
the end of a system, since the pressure iu a cbiuiiliSfl* oniy 
about 2 mm. of water, so that the whole diffcrencSHpween 
pressure and draught in a chamber could not be dH than 
4 mm., which is insignificant, i think, however,9ft view 
is wrong. A draught of 2 mm. at the exit ilM of a 
chamber will only induce a regular quantity of MM at a 
definite speed, and Mr. Porter’s diagrams have shown you 
how irregularly the gas will then mix in the chamber. As 
a matter of fact each molecule of ga* will be really drawn 
away from contact with the one before it. When, however, 
a fan revolving at a high speed throws a volume of gas of 
high initial velocity and pressure into a large chamber then 
you may still have no more than an average low pressure 
in the chamber, but at the entrance the gases are hurled 
against those comparatively stationary ones in the chamber, 
and the result must be a great mechanical effect, which is 
hound to promote both the chemical reaction and the 
separation of the liquid Iroiu the gaseous mist. The 
molecules of gas are brought into violent contact with each 
other, and this is important even wilh a chemical reaction. 
Naturally this will only take place at the front end of the 
chamber, ami there will he a calm at the lmck end, which 
is again quite useful. That my view is correct is proved by 
the fact tiiBt every tower, whether a Glover or intermediate 
tower, produces large quantities of acid by the mere impact 
of the current of gas against obstructions iu the shape of , 
filling materia), but it is still more apparent iu fans. Every 
fan 1 have seen, when not placed at the end of the set, 
separated out quantities of sulphuric aeiti, and even when 
placed between the burners and the Glover there was a 
copious production of acid, duo almost exclusively to the 
violent contact aud iuter-action of the molecules. It is 
further one of the reasons why a tangential chamher gives 
better results. The question may well be asked, why the 
fan should not he placed right at the beginning, namely, 
blowing into the burners, or between the burners and the 
Glover tower. As a matter of fact the Ametieaus arc 
doing the latter (Mr. A. P. O’Hrien, of Hiciiuiond, Ya., 
was first), and also at least two German factories, iu one of 
which it has been working successfully for more than a 
year. Of course, only an iron fan could stand the beat, 
but there is also no reason why it should not behave well 
against the hot sulphurous acid fumes. 1 have no doubt 
that properly constructed fans will be forthcoming. As to 
faus in other positions, for instance between the Glover 
and the first chamber, or between any two chambers, or 
between the first and second Gay-Lussacs, the choice lies 
between lead-lined iron tans, leaden fans, and earthenware 
ones. There is uot much to choose betweeu them, except 
that the material has to be selected according to the tem¬ 
perature of the gaa. Earthenware tans are now made for 
large volumes of gas, and of such excellent construction 
that they compete tor efficiency and smooth running with 
the best iron fans, only they must not be subjected to 
temperatures exceeding 100" 0. 

I have explained before how, in my opinion, the 
chemical reaction is promoted by a mechanical impact. 
This has been shown in a practical way by other mcam. 
although people then thought more of condensing surfaces 
than of impact. Thus glass plates and lead partitions were 
placed in the chambers, or these were filled with coke. A 
very efficient means was a checkered brick partition, hut 
unfortunately such walls have a tendency to slip away 
bodily in the acid and then to collapse. Since tbe-e 
attempts no improvement in the construction of chamber 
was made nntil Ur. Meyer made bis circular or tangential 
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chambers. They are plain circular chamber*, with an out¬ 
let for the gas at the bottom, a few inches up, bo as to 
leave room for the acid to collect. The essential feature of 
those chambers is that the gases enter at the top tangenti¬ 
ally, whereby they travel along tho periphery in # down¬ 
ward spiral. That this is really the caso has been proved 
by several observers standing in a chamber into which 
steam was admitted. Here again we have an increased 
mechanical action ; each gas molecule pushes others of 
lesser velocity forward aud gradually mixes with them, 
hence a better effect. The chamber must not have too 
large a diameter, else there will be a core of compjrative 
rest and inactivity! and the shape of the chamber might also 
be improved, either by making it annular with a tower in 
the centre space, or by making the lower part conical, 
because as the central outlet draws the gases away so there 
must be a fairly large part of the chamber less operative, if 
not a dead oorner. These circular chambers are a groat 
success. Meyer now guarantees a maximum of 11- f> cb. ft. 
of chamber space per pound of sulphur charged, with a 
maximum consumption of 2 - 7 lb. of nitre for 100 lb. of 
sulphur, which is already a great improvement on the usual 
16 to 20 cb. ft. for ordinary chambers. I have satisfied 
myself that Meyer’s earliest plants give the guaranteed 
yield, and Falding, in “Mineral Industries,” 1901, states 
that at Baltimore they work in tlte summer at the rate of 10 
to 11 cb. ft. per pound of sulphur burned. I agree with 
Mr. Faldiug, who, in the same report, says : “ I regard this 
system not only as being rational, but also as being the 
first and only distinct advance in construction of the lead 
chamber proper.” 

A further improvement in the working of the chamber is 
the introduction of atomised water instead of steam. Mr. 
lvestner (this Journal, 1903, 833—337) explained fully why 
it is better to let the water abstract from the heat liberated 
in tho process, rather than to add to it largely by the con¬ 
densation ofintroduced steam. This introduction of atomised 
water is another one of the important inventions of Prof. 
Hermann Sprengel, F.R.S., which was not recognised from 
the outset, and for which some people will not even give 
him the credit. True, he sprayed water by moans of steam, 
and with an imperfect apparatus,-but his reasons for the 
invention were the same as are adduced now, and it is idle 
to pretend that the small amount of steam required made 
any difference in the principle, ilis first atomisers were at 
work in 1875 at Lawes’ chemical manure works at Barking 
and at Mr. Thomas’ works in Paris. The Chemische Fabrik 
Griesheim then found that it sufficed to squirt, a very fine 
jet of high pressure water against a fiat disc, in order to 
produce a fine mist, and they accordingly made a platinum 
nozzle with a platinum disc attached. This system has 
since been perfected by Messrs. Hartmann and Iianker, who 
introduced it in a number of plants with great success. 
They put through the roof of the chamber a number of 
atomisers, which consist of a platinum tube, with a platinum- 
iridium nozzle and a flat platinum disc, whose distance 
from the nozzle can be regulated. The nozzle tube is sur- 
rouuded by a lead tube, and has a water-seal and lead pipe 
attached, by means of which the nozzle can be taken out 
and examined. Care has to be taken not to injure this 
little apparatus, because if the disc is in the slightest degree 
displaced, drops of water will be formed instead of a mist, 
and 1 have seen this happening. Another atomiser is made 
by Koertings, which is on the principle of their well-known 
spraying nozzle, constructed from hard lead with the nozzle 
part made from retort carbon, whilst the little spiral screw 
inside is made of ebonite. The opening in this nozzle can 
be comparatively large and therefore is not easily choked, 
and the whole is much cheaper than the platinum nozzle. 
It works very well indeed in several works. The use of 
compressed air for maintaining a uniform pressure of about 
60 lbs. in the pressure vessel has lately also been dispensed 
with by" an arrangement whereby any excess of water 
pressure delivered by the pump is automatically relieved. 

The increase of the work done by atomised water in a 
chamber of a oertain size seems astonishing, until one 
works out what diflerenee to the cooling power of a 
chamber it must make. In one case the ohairiberg worked 
at the rate of cb. ft. per ib. of sulphur (8j kilos, of acid 
of 53° B. per cubic metre). 


Mr. Falding, in “ Mineral Industries,” 1901, when speak¬ 
ing of Meyer’s chambers, and also of fans aud atomised 
water, said: “ . . . . on the other hand, if this system 

were used in connection with the above appurtenanoes it is 
difficult to surmise just what tho output of such a plant 
would become.” This was exactly in my mind and that of 
Mr. Cloud, who visited somo works in my company, but, 
strango to say, only one factory had hitherto the idea of 
adopting all three improvements simultaneously, the fan 
being between a de-arsenicatiug plant and the Glover. 

, The result, however, certainly surpasses expectation*. Tho 
plant consists of two chambers iuIJTTwo plafo towers, of 
' courso with Glover aud Gay-Lussacs. TcT the first chamber 
atone 10 kilos, of H,S0 4 have been produced per cubic 
metre, which is equivalent to J lb. per cubic foot, or 4■ 90 
cb. ft. of chamber space per lb. of sulphur. Inconsequence, 
the two plate towers have practically no work left lor them, 
and the whole plant might just as well have more burners 
attached. For ordinary chamber work Niedenfflhr found a 
yield of 2'5 to 3-5 kilos, of HjK() 4 per cubic metre in tho 
first chamber, and iu the first plain tangential chamber at 
Ilarburg 4'4 kilos., instead of the above 10 kilos., when 
atomised water aud fans arc added to such a chamber. 
With all that the proprietor of the works, a graduate and a 
well-known manufacturer, assured me that he had not yet 
reached the limit of the producing capacity of tho chamber; 
while its temperature was usually 70’, and sometimes as 
low as 55°. 

The old system of filling an acid elevator and pumping by 
compressed air into a reservoir at the top of the towers was 
always one that necessitated the constant attention of a 
I man, anil ought to have been superseded long ago. 
Automatic elevators are now in use, like those of Kestner, 
or the earthenware “ uutomobil ” of Dr. Plath, both of 
which work very well. I have also seen Mr. FrApont’s 
emulsifier at work, as described in the Zeitsohrift ftlr 
aogowaudtc Chemie, 1903, page 915, and It certainly 
works remarkably well. It consists of a small lead 
cylinder, into which leads an admission pipe for the acid 
and a number of smaller load pipes for the delivery. These 
latter are, at a distance of about 2 feet from the vessel, 
surrounded by a jacket into which compressed air is 
admitted, and this mixes witli the rising acid through 
upwardly slautiug holes iu the pipes, thus producing an 
emulsion of acid and air, which is, of course, lighter 
than a column of acid only. Hence acid can be pamped, 

1 according to the air pressure, to a height several times 
greater than that it starts from, the maximum yield, how¬ 
ever, being when the latter is one-half of the former. Tho 
apparatus is simply inserted into an earthenware drain-pipe 
sunk in tho ground. When the Gay-Lussac is very high, 
then a first emulsifier pumps into a small reservoir half-way 
up, wiieuce the acid flows down automatically into a second 
emulsifier, which then pumps to the whole height. With 
these emulsifiers all the complicated distributing apparatus 
on the top of the tower is done away with. The delivery 
pipe enters the closed top of tile tower, and the mixture of 
\ air ami acid strikes with great force against a baffle plate, 

I thus producing a fine spray of liquid at a radius of mare 
than 3 feet. I saw quite u number of these omulsifiers 
working in an admirable mauuer, without requiring anybody's 
attention. 

Tou will not expect me to say much about contact plants. 
What is generally known about them is contained in the 
varioui pateuts and papers by linietsch and others, all of 
which have been duly abstracted in the Journal of the 
| Society, and more is to lie found in the latest edition of 
| Lunge’s book. What is not generally known, and what I 
i have been able to learn, is of a confidential nature, and is so, 
perhaps, in some cases, because the results are not always 
quite satisfactory. Broadly speaking, all contact processes 
have to rely on platinum for the production of the sulphtirio 
anhydride, and they use it in a state 6f fine division, obtaiaed 
by evaporating u solution of platinia chloride on a suitable 
carrier, such as asbestos, pumice stone, or unglazed porce¬ 
lain. These, however, lose their catalytic power, the more 
imparities get into them, and the asbestos also by becoming 
gradually less loose in structure, wherefore it has to 
changed from time to time, and then the reoowjrr of.OM 
platinum is somewhat troublesome. For this rea*Oxt*oltiJ>|A 
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Before I go further I must say a*few words about the 
concentration of sulphuric acid. Little improvement has 
been made in this within the last years. For concentrating 
ordinary oil of vitriol of about 95 per cent, very few 
systems can now compete with the Kessler or Benker plant, 
which at this concentration deal with vety large quantities! 
For stronger acid, up to 98 per cent., gold-coated platinum 
stills, or iron ones, are used. The former require an enor¬ 
mous investment, and came a good deal of expense by loss 
of gold and platinum. If the concentration is done in iron 
stills from acid previously treated in lead pans, then the 
iron Mills do not last long, and the acid contains much iron. 
There are other systems, of course, hut many are not 
economical. Perhaps Zanner’s attempt to place earthen¬ 
ware-lined iron pans into the burner flues will bring about a 
further economy, hut for acid of 97 to 98 per cent, it ns, in 
my opinion, as well to concentrate up to 93 per dent. in a 
Kessler or Benker apparatus, and to let this acid run direct 
into an iron still, which then requires little ludl and lasts 
much longer. Possibly the highly refractory and acid-proof 
corundum material made by the Friedrichsfeld factory from 
the residue of the Thermite process may become a good 
substitute for iron in such operations. I think that with 
such a combined apparatus it would even he possible to 
make use of a vacuum for the final concentration. The 
acid from a Kessler apparatus lias just the right temperature 
to be fed into an evacuated iron still, and very little fuel 
would be required to bring it up to 98 per cent., whilst the 
water and traces of acid evaporated would amount to so 
little, as to present no difficulty for their recovery. 

I will now attempt to make it comparison of the cost of 
producing sulphuric acid by the best chamber system and 
the contuct process. In doing this I am aware that calcula¬ 
tions were- published by Luty and Niedenfiihr in tile 
Zeiiscbrift fur Angewnndle Cheinie of 18th March 1902. 
These gentlemen, however, did not sufficiently consider 
existing improvements in the chamber system, and have not 
stated the cost of production ty the contact process quite 
so well as it could be done now with more experience of 
these plants. I have endeavoured to get at the average 
results in this country^ such as they prevail, say, in Lanca¬ 
shire, and I have, also compared them with results in other 
countries, partly from‘my own experience, partly from that 
of others. I have taken data for a contact plant of good 
yield, as now erected,and in order to give it a fair chance, I 
have assumed that all the plants should produce daily 20 tons 
of IIjSO.,. The ohject of my comparison is to show how far 
tlio contact process is likely to oust ihc chamber process, 
and 1 have therefore assumed a chamber plant with Meyer’s 
chambers, atomised water, fans, and good towers, which 
1 believe to give at present the best results. 


Cost of producing Chamber Acid in a Plant composed of 
Meyer's Chambers with intermediate Towers , Fans, 
and atomised Water and other Improvements. 

The calculation is made per ton of 1I 3 S0 4 . The daily pro¬ 
duction is taken as 20 tons of H 2 SO„ and the yield as 300 
for 100 6 burnt, or 294 for 100 S charged = 147 H.SO, 
for 100 pyrites of 50 per cent. * • 


salts, like sodium sulphate, are used in some processes, 
which under certain treatment form quite a loose mass, and 
allow an easy recovery of the platinum. Other processes 
perform the cataly tic reaction in two stages. In the process 
of the Vercin ebemiseber Faluiken of Mannheim, which has 
bten introduced into two factories in this country, the first 
stage is performed over pyrites ashes, and between 55 and 
60 per cent, of the total yield are obtained therein, whilst 
at the same time dust, arsenious acid, &e., ate retained. 
The second stago is done over platinum ci utact material, 
after the gases have been re-heated. 

Although all the various systems are made in smaller 
units—the Mannheim one, for instance, in such of a pro¬ 
duction of 1,600 tons per year, and that of Babe in still 
smaller ones—yet it is gcnetally assumed that the lurge 
amount of apparatus, 1st our, and technical supei vision con¬ 
nected therewith only pay when the daily output is between 
10 and 20 tons of 11.80,. The cost of erection of most, if 
not all, of them is higher than a modern chamber plant, 
although they take up somewhat less space. The air has to 
be carefully dried with most processes before entering the 
kilns, and ihese have therefore to be of special construction. 
In some of the processes steam is introduced in the kiln, 
and the gas has then to be freed from moisture beforo 
entering tire contact apparatus. In some, again, the sul¬ 
phurous acid gas must be purified with extreme care, so as 
to avoid poisoning the catalytic agent. In these inter¬ 
mediate processes, as well wlitn operating in two stages, 
much heat is lost, so that the gases have generally to he 
re-heated at a considerable expense of fuel. The process of 
absotbing the sulphuric anhydride in strong sulphuric acid 
has to be watched with some care, so as to get a uniform 
acid, and generally it is recognised that contact apparatus 
require a very capable chemist for iheir supervision. 

Let us now turn to the all-important practical side of the 
question. It is nowadays not difficult to get a yield of lino 
HjSO, per 100 of sulphur burnt, or about 98 per cent, of 
the theoretical. With contact apparatus this is as yet not 
always the case. All of them claim to gel a yield of 96 to 

98 per cent., but l know of at least two where 90 per cent, 
is hardly reached. Of course, 1 do not doubt that in time 
the contact processes also will all teach a 98 percent, yield. 
They are new, enormous difficulties had to be overcome at 
every stage and with every part of the machinery, aDd the 
•killjfnd scientific knowledge brought to bear on th< m by 
the inventors will be admired by generations to come. 

, 1 must, therefore, fer the purpose of my investigation attach 
little importance to the question of yield, and assume both 
the chamber proceeded the contact process to come within 
2 per cent, of the theoretical. 

An important clement in the chamber process is the con- 
sumptionof nitre. You all know from Lunge’s book how, 
especially in France, the pioductiou of a given chamber 
plant has been increased at the expense of a somewhat , 
larger consumption of nitre. As this is given in different 
terms in different factories I had better bring them all to a 
common standard, which is, after all, the nitrate one lias to 
buy. Assuming that, with a good nitric acid plant, we get a 

99 per cent, yield, and let it be worked with nitre of 96 per 
cent., then 100 of nitric rnonohydrate correspond to nearly 
142 of niire, and 1 kilo, of 36° B. nitric acid to 0-75 kilo, of 
nitre. In ordinary chamber plants with good Glover and 
Gay-Lussac towers a consumption of 0-75 of .nitre for 100 ! 
ot H s SO, is now frsquent. In America, according to 
Falding and Gilchrist, about 1-05 for 100 of 11,60, is tho 
rule. With Meyer’s chnmbers~{liis is only O'60, in spite of 
the greater production. In the contact process, of course, 
nomtre is used. 

The production of acid for a given chamber space is with 
ordinary cLamhers dow frequently 3 kilos, of H.SO, per 
cubic metre, hut with the intensified working one arrives at 
4 kilos. With atomised water and fans in ordinary chambers 
5'84 kilos, have beerfobtained. A set of Meyer’s chambers 
wiihont other improvements produces 4 kilos, (the later 
ones in Baltimore, according to Falding, from 4 to 4 • 8 kilos., 
and, according to Meyerij latest publication, even up to 
6-3 kilos.). With fans abd atomised water a Meyer get 
will probably reach 8 kilos, and morej at any rate, the first 
chamber of a systprf, which is not worked to its full capacity, 
produces 10 kffds. and more. 


13*005 tons of 50 per cent, pyrites at 

per unit. 

0* 100 ton of 72°Tw. nitric acid at lO.v. 

2*800 tons of coal at 7s. 

Labour. 

Repairs and renewals. 

Sinking fund (10 per cent, on plant, 5 per 
cent, on buildings, power, stores, offices, 

&C.; total, 15,000/.).,K. 

General expenses, rents/taxes, Ac. 

Total for 20tons....,... 

Costner ton of HgSO* in chamber 


Cost per j Cost per 
Lay. Ton HjftjU,. 


£ s. d. 


£ s. (I. 


12 ir> 
1 12 
0 10 
2 10 


0 0 


.3 3 0 

2 17 1 


26 3 5 


12 1 ) 

1 7} 
o ni 

2 10 
2 0 


3 it 

2 10 $ 


1 6 2 
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Cost of Sulphuric Acid concentrated to 94 5 per Cent. 
¥L^0 4 by Kessler s Apparatus. , 

Production, 20 tons per day. 



Cost per 

('ost per 

1 

Ton of 


Dav. 

91*5 per 



Cent. acid. 

19*10 tons of H*SO a (including 1 per cent. 

i £ s. d. : 

£ s. d. 

loss) at 1/. <>.v. 2d . 

25 0 0 

1 5 0 

2*5 toes or coke at 15.». 

1 17 0 

0 1 i<>‘ 

Steam for exhauster, Ac. 

0 S 4 

0 0 5 

Labour . 

0 10 0 

0 u 9 * 

Repairs and renewals. 

Sinking fund (10 percent, on plant, 5 per 

0 (J 0 

0 0 3i 

cent.on building; total.2, non/.). 

0 S 4 

0 0 r, 

General expenses, rents, taxes, Ac. 

0 15 7 

0 0 9 $ 

Total for *20 tons. 

29 »1 9 



* 1335 

* 

having a chamber plant equipped with all recent improve* 
ruents, can successfully compete with a contact plant for 
even the strongest sulphurio add in the market. This 
will still hold good when in about 10 years the contact 
patents have run out. Although no royalties will then be 
charged, yet it is not likely that the accumulated ex¬ 
perience of the inventors will be had for nothing. Of 
course, the contest may have given some advantage to the 
contact process by then, hut it is hardly likely to get the 
chambers quite under* Smaller factories, say such burning 
hO tons of pyrites pdr week, may have to reckon with 4s. 
per ton more, hut even they have still a fair chance, 
especially when they only have to reconstruct their 
existing plant. , For certain manufacture** sulphuric an¬ 
hydride or a mixture with sulphuric acid is indispensable, 
either for direct use or for the purpose of revivifying used 
acids. Such factories will always require a contact plant, 
and will get the anhydride very cheaply. 


Cost per ton of 94* 5 per cent. C.O.V. .. , l ;» 7 


Cost of Acid concentrated up to 98 per Cent, in Kessler’s 
Apparatus combined with Iron Stitls. 

Production, 20 tons per day. 

_ ___ .. I 

j ! Cost per 

_ Cost per Ton of 

Day. US per Cent. 

I Acid. 



£ 

8. 

d. 

jB 

.V. 


20'19 tons ot H a SO, (inclwliiiK 8 per cent. 






ii 

loss) at 1/. 6s. 2d . 

20 

s 

17 


1 

0 

2*6 tons of coke at 16s. 

1 

0 

0 

1 

10} I 

2 tons of coal at 7#. 

0 

It 

0 

0 

0 

m ; 

Steam for exhauster, Ac. 

0 

8 

4 

0 

0 

5 

Labour. 

l 

4 

0 

0 

1 

2\ 

Repairs and renewals. 

0 

16 

0 

0 

0 

9 

Sinking fuml (1ft per eent.. on plant, 5 per 

0 

10 



0 

Hi 

cent, on building ; total. 2,500/.) . 

0 

0 

General expenses, rents, taxes, Ac. 

1 

4 


0 

1 

2k 

Total for 20 tons. 

33 

l 

8 




Cost per ton of 98 per cent, acid .... 




1 

13 
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Cost of Acid concentrated to 98 per Cent, in Gilt 
Platinum Apparatus, 

~ ' Production, 20 tons per day. 


Cost per 
Cost per | Ton of 
Day. ; 08 per Cent 
j Acid. 


20*19 tons of H*S0 4 (including 8 per cent. 

loss) at \l. for. 2d . 

0 tons of coal at .. 

Labour. 

Repairs and renewals. 

Loss of gold and platinum. 

Sinking fund (10 per cent, on plant, 0 per 
cent, on building. 1 per cent, on plati¬ 
num ; total, 20 , 000 b). 

General expenses, rents, taxes, Ac. 

Total for 20 tons. 


£ 

S. 

•l. 

£ 

s. 

i. 

20 

8 

2 i 

1 

ft 

43 


2 

0 i 

0 

2 

J1 

1 

t 

0 1 

0 

1 

2$ 

o ir» 

0 : 

0 

0 

9 

0 

7 

ft i 

0 

0 

4} 

i 

*> 

o i 

0 

1 

1? 

l 

5 

7 

0 

1 

31 

3 i ir. 

o ; 





Cost per ton of 98 per cent, acid.... 


1 13 3 


It appears, therefore, that at present it is quite possible 
to make 98 per cent, acid in a chamber plant at 5s. 5rf. 
per ton less than in a contact plant, even when no royalty 
is paid on the latter, and when the best yield is assumed. 
If, however, due regard is given to the proper return for 
the money invested, then it will be found that a moderate 
5 per cent, increases the cost in the case of a chamber 
plant (on 17,500/.) by 2». 5 d. per ton of 98 per cent, acid, 
whilst in fhe oasd of a contact plant this increase (on 
48,000/.) amounts to 6 s. per ton (for the gilt platinum 
Apparatus to 4s. lid.), so that the real difference amounts 
to 9a. per ton, or about 27 per cent, m favour of the 
chamber plant. The conclusion is therefore justified, that a 
factory burning about 100 tons of pyrites per week, and 


Cost of Production of Sulphuric Acid Monohydrute 
by the Contact Process. 

PruducTion, 20 tons per day. Yield taken as (a) 90 percent., 


or 27<> H.,S(), for loo S burnt, or 270 for 100 S charged 

■= 1.'15 I CM > 4 for 100 pvrit< 

•* of 50 

per cent.; (A) as 

98 percent., nr 300 Il.so.tor 100 S. 

, or 294 for 100 8' 

charged a 147 Jl s S(), tor J00 

pyrites of 60 per cent. 

<'ost per 

Day with 

! Cost per Ton of 

Yield 

with Yield 

90 

98 

90 

98 

; per cent. 

per cent. 

: per cent. 

i 

per cent. 

£ s. d. 

£ s. d. 

*. d. 

1 £ t. d. 

14*815 tons of 50 per cent-. 




pyrites at \\d. per unit. , 13 17 9 


0 13 101 


13*005 tons of pyrites_ j 

12 is i 


0 J2 9 

Coal, ft tons at is . 2 2 0 

2 2 ft 

ft 2 2i 

ft 2 H 

Labour. 1 4 8 9 

, 4 8 9 

U 4 Si 

0 4 6i 

Repairs and renewals ... 4 0 0 

4 0 0 

0 4 0 

0 4 0 

Sinking fund (10 per cent, i 




on plant, 5 per cent, on 1 




building ; total, 35.000/.) SOS 

8 0 8 

0 8 4 

0 S 4 

Sinking fund on license , 




and plans for 10 years’ i 




duration of patent, 10 




per cent, on 8,000/. ' 2 4 10 

2 4 jo ; 

0 2 3: 

0 2 ft 

General expenses, rents i 

i 

i 


and taxes (including : 




superior chemical 

i 



supervision). 5 8 4 j 

* 7 8 | 

o n 5 

0 5 H 

Total for 20tons... '40 8 4 j 

39 6 0 j 


.. 

Cost per ton of 




11,80,. 


2 0 5 

1 19 3 

Cost per ton of 98 

: 

1 


percent, acid .. . j .. j 


1 19 7 1 

1 18 6 


Notc.—X royalty of 2 .v. 6d. to 3,v. per ton of pyrites is sometimes 
charged as an extra, or l.t. 10 c/. to 2 *. 2d. per ton of 98.per cent. acid. 
The loss and cost of recovering the platinum cannot yet be 
estimated. 


Summary. 


Cost of production per ton for— £ s. d. 

Monohydrute as chamber acid. 1 (J 2 

94*5 per cent. C.O.V. 1 9 7 

98 per cent, acid— 

By a combined Kossler and iron apparatus 1 13 1 

By a gilt platinum apparatus. 113 3 # 

By the contact process, 90 per cent, yield . 1 19 7 

Or with extra royalty. 2 1 5 

By the contact process, 98 per cent, yield.. 1 18 6 
Or with extra royalty. 2 0 4 


If I may venture to predict thd development of the/ 
chamber plant in the near future, l imagine one with 
tinuous mechanical burners, good dust chambers and 
efficient du8t filters, a fan to blow well-regulated quantities 
of air into the burners, and perhaps one to blow the 
sulphurous gas into the Glover and thence into an improved 
tangential chamber; then a number of consecutive sets <rf" 
intermediate towers and tangential chambers with slow 



































1336 



JOURNAL OF THE SOCIETY 

. .._ -rt 

? . ~ • --- 

, speed fans blowing into each intermediate tower j finally, a 
fan blowing into the first of two Gay-Lussacs, of course 
atomised water supplied to each chamber, automatic lifting 
of acids to the towers, and a central Gay-Lussac, when 
there are sereral sets of chambers. The concentration 
would be effected first over the dust chamber, and then in a 
combined apparatus of the kind described with a vacuum 
in the stills. The whole of the machinery would be driveu 
electrically, and the power required would be produced in a 
gas engine fed from a Mond gas producer, which would 
also supply the fuel for the concentration and possible 
heating operations. Such a factory may look small and 
very different from the present ones, but it ought to have a 
high producing capacity, and therefore all expenses and 
amortisations would amount to a smaller quota on the cost 
of manufacture. 

It may be rash to predict how the struggle between the 
two systems may end, but I hope to have shown—with all 
desire to be impartial—that there is still life in the old dog, 
tlie chamber plant, and that one need not fear of its dying 
out, if our manufacturers are not slow to adopt the 
improvements at their disposal. 

Discussion. 

Mr. T. 0 . Cloud said that, with Mr. Guttmann, he bad 
visited a number of works in Germany, and he could in 
every way substantiate the statements made by him in his 
paper as to the improvements effected in the chamber 
process. He thought that, as regards the engineering 
problem, there could be no doubt that the great point in 
chamber construction was, that they should be of such a 
form as to cause the largest possible circulation of the 
gases within them, and that the amount of “dead’’space 
should be a minimum. This result was certainly attained 
by Hartman’s plan of building the chambers very high in 
proportion to their width, the cooling effect of the high 
sides materially assisting the circulation. Still better was 
this result attained in Meyer’s tangential chamber. In this 
form of chamber the circulation was a most regular aud 
systematic one, and the tendency of the particles of acid 
mist to be thrown out tangentially and brought into 
contact with the walls of the chamber, thus keeping them 
coated with a layer of acid, no doubt accounted for the 
ohserved fact that, in spite of the enormous production, 
the lead was not more acted upon than in the case of an 
ordinary square chamber working in the ordinary way. 

The testimony of all those who have tried this form of 
chamber was very strongly in their favour, and there could 
be no doubt as to their large acid-formiug capacity. It 
might be argued that ordinary chambers oti the forced plan 
of working could, with care, give as good results, but even 
admitting this to be so, the point was, that these chambers 
were not heing forced, and did not require any more 
care or attention than chambers working in the ordinary • 
way, and the wear and tear of the lead was no greater. 
There was no doubt in his mind that Meyer’s chambers, 
suitably combined with mixing towers, aud provided with 
water spray suitably introduced, together witli artificial 
draught where necessary, would give results, both as regards 
output, long life of chambers, and low consumption of 
nitre, that were until recently regarded as almost 
impossible. 

Dr. G. H. Bailry stated that there had existed in 
Manchester for several years chambers of similar height 
to those referred to by Mr. Guttmann, and experience 
coincided with the statements made by him as to their 
success. The description of the emulsifier remioded him 
of the Mactear process of lifting acid. With the exception 
of the method of delivery, it was indeed the Mactear process 
with slight modifications. Mr. Guttmann’s belief that 
pressure-fans should he more efficacious than suction-fans 
was hardly in accordance with what might be expected on 
physical grounds. Increase of surface, and anything which 
promoted contact with surface, were well known to be 
beneficial in removal of “ mist,” but in the changes whioh 
give rise to the formation#^ the aeid and the production 
of mist it appeared that the presence of nuclei was 
essential, and that reduction of pressure was calculated to 
bring about tbe formation of vesicles, whilst the increase 
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of pressure tended to dissipate them. This being so it 
seemed to him that suction ought to give better results than 
pressure. 

Dr Grossman* endorsed all that Dr. Bailey bad said. 
Mr. Guttmann had tried to compare the contact process 
with the old chamber process, and in doing so be admitted 
that it was difficult to do so, as the ultimate products were not 
of the same strength. 11 was very gratifying to find that we 
had not reached the end of the old process of manufacturing 
sulphuric acid. 

Mr. H. 1‘oktkr agreed that the increased height of tbe 
chamber in proportion to its length effected an improve¬ 
ment in the currents aud circulation of the gases in the 
chamber, and the admission of gases in the bottom 
instead of at the top was also an improvement. At one 
works where these alterations had been made, three 
cliamhers instead of four were found sufficient.' With 
regard tn the contact process, when first spoken of in this 
district, several manufacturers were alarmed as to the 
danger of doing away with the chamber plant, but in view 
of the recent improvements, he thought the chamber pro¬ 
cess had a Jong life before if, where high-strength aeid was 
not important. 

Mr. W. Irwin asked if Mr. Guttmann had had anv 
experience with gasworks spent oxide as a source of sulphur 
in sulphuric aeid manufacture ? One trouble which some¬ 
times occurred in connection with it, was in keeping up the 
temperature of the Glover tower. There was not as much 
heat given off as when pyrites was burnt, owing to the fact 
that spent oxide contained no unoxidised iron. He would 
like to use dust chambers as recommended by Mr. Guttmann 
but was afraid of so doing owing to the probable loss of heat’ 
In this case was it possible to work a Glover tower along 
with his dust chamber? He (Mr. Irwin) did not think 
thero would be sufficient heat tn do so. 

Mr. W. H. Colbman asked what became of the air of the 
emulsifier. 

Mr. Hkrbkut Monuis asked from how many processes 
Ills figures were obtained where Meyer’s chambers were ia 
operation. Lunge had recently severely criticised the 
figures given by Meyer. With regard to the results said 
to have been obtained by Meyers’ chambers, with fans 
towers and atomised water bringing the production as low 
as 10 cubic feet per pound of sulphur, with the ordinary 
chambers and Glover and Gay Lussae towers, it was 
originally supposed that from IB to 18 cubic feet of space 
per pound of sulphur was necessary, he (Mr. Morris) had 
been able by manipulation of the towers to reduce the Bpace 
to 10 cb. ft. and even lower ; it therefore became a question 
of wear and tear on the plant to a very large extent, and he 
thought this was a matter which Mr. Guttmann had not 
taken sufficiently into consideration. What was the life of 
the plant referred to when working with a very low chamber 
space per pound of Bulphur? He differed entirely with 
Mr. Guttmann as to the value of Kessler’s process for 
concentrating up to 93 per cent., and he could not recom¬ 
mend anyone to adopt it for many reasons. The suction 
required to draw the heat through the plates and over the 
acid to concentrate it was very great, and it was necessary 
to provide a very high pressure of say 120 to 150 lb iu 
order to get an ordinary ejector to produce the Deeessarv 
suction, and if the nozzle of the ejector was not in a perfect 
condition, then the suction was not maintained, and tffe 
aeid was concentrated at a slower speed than the makers of 
the Kessler plant advocated. 

Mr. A. Cabby asked if Mr. Guttmann had seen fans 
working between the Glover tower and lead chamber. If 
so, of what material the fans were made, and how long they 
lasted? He had never been able to see any theoretical 
reason for the improved production claimed for the Meyer 
chamber. Could Mr. Guttmann help him ? In the old 
fashioned type of chamber the generally accepted idea as to 
the circulation of the gases was that they ascended in the 
centre and descended at the sides, thus forming what was 
practically a vertical circular movement In the Meyer 
chamber the movement claimed was a horizontal circular 
motion, and he did not see why this should be more efficient 
than the former. It always seemed to him probable that the 
increased productions by the Meyer chambers were more 
due to supplementary arrangements, such as water-cooling 
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pipes and water-sprays instead of steam, than to tin- tan¬ 
gential arrangement for the inlet gases to the chambuis. 

Mr. Oscak Gcttmann, in reply, said that the lifting of 
liquids by mixing with air that part which is contained in 
one leg of a U tube was certainly done by Mactear and many 
others, only Frepont’s modification was a particularly simple 
and efficient one. It was, of course, known that the slightest 
vacuum would cause condensation in the presence of nuclei 
of dust, &c., but. in a sulphuric acid chamber the liquid was 
already formed as a fine mist, and not condensation hut 
separation was wanted. He was sorry he could not help 
Mr. Irwin in his trouble, as in order to get rid of dust he 
would have to use dust separators, resulting in cooliim the 
gas, hut it might be worth while to consider how far 
re-heating the gases, perhaps by means of some source of 
waste heat, would pay. The air of the emulsifiers escaped 
at the top of the towers. As far us he knew there were 
about a dozen Meyer plants at work. He had no doubt 
that with special arrangements and particular care it would 
be possible to work an ordinary chamber plant with an 
efficiency of 10 cb. ft. per lb. of sulphur, but such chambers 
would not have a long life. On the other hand, a series of ex¬ 
periments made to test the relative wear of a Meyer and an 
ordinary chamber, which he had seen, proved that the two 
behaved practically alike. Me. Morris’s poor opinion of the 
Kessler plant was not justified, and being himself an inventor 
of concentrating plant, he spoke quite impartially, after 
having seen a good number at work under varying con¬ 
ditions. The steam pressure of 150 lb. mentioned as 
necessary by Mr. Morris could only be due to an ejector 
of too small a size. Me had seen such ejectors working 
with 50 lb. pressure, and it was a matter of course, that if 
an ejector had to cope with a larger quantity of gas than it 
was made for, then out* had to resort to high steam pressures, 
Exchanging a nozzle, when worn, was reully of no moment. 
In reply to Mr. Carey, lead fans did not last between the 
Glover and the first chamber, and it was also not the place 
where he considered them useful. The theoretical reasons 
for the better effect of the horizontal motion of the gases were 
fully set out in his paper, and this was the case even in such 
a Meyer plant, which hid no other appliances in combina¬ 
tion. The fact was that in ordinary chambers the movement 
of the gases was not at all so regular as Mr. Carey described 
it, whilst in the circular chamber it obtained a definite 
course, giviug time and space for the work, without 
hindrance. 


^cBocastle £>trtioiu 


Meeting held in the Durham ('allege of Science, on 
Thursday , December 3rd, 1003. 


I)U. J. T. DUNN IN THK CHAIR. 


THE GLOVER TOWER: A CORRECTION. 

The Chairman said “ I regret that through an oversight 
I have accidentally done injustice to our old member 
Hr. Lunge. I have seemed to attribute to Niedenffihr the 
suggestion of intercalating Lunge plate-towers between the 
chambers, and thus reducing the chamber space needed for 
the reaction. This suggestion was really due to Dr. Lunge 
himself, and Niedenfuhr, in the paper from which I quoted, 
merely gave a description, and an account of the working, 
of plants which he had constructed in accordance with it. 
Hr. Lunge has pointed out to me that my address conveys 
a wrong impression on this point, and I am happy to have 
this opportunity of correcting it.” 

THE ASPHALT INDUSTRY OF TRINIDAD. 

Prof, Hknry Louis gave an account of a recent visit 
to the Trinidad “ Pitch Lake,” illustrated by lantern slides 
and specimens. 


THE DETECTION OF SMALL QUANTITIES OF 
COMBUSTIBLE GASKS IN FLUE GASES. 

Mr. W. II. Sodkau exhibited and explained the manipu¬ 
lation of a modified Orsat’s apparatus devised by him for 
the examination of flue gases containing small quantities of 
unburnt hydrogen and other inflammable gases. 


f>orh Section. 


Meeting held «t Chemists' Club, on Nov. 20</i, 1903. 


HR. VIRGIL COULKNTZ IN THK CHAIR. 


ON VKGliTA HI.K PROTEIN. 

ItV HU. OSKAR NAOKU 

Albumin .—There van be extracted from certain oil-cakes 
considerable quantities of an albumiu which, in solubility, 
strength, viscosity, and coagiilabilty, is equal to blood 
albumin, Experiments made on a small scale show that 
it can be satisfactorily used for cotton-printing. For this 
purpose 1 prefer to use sesame or rape-seed oil-cake, the 
former yielding about III) per cent, of very light, the latter 
about 25 per cent, of n somewhat coloured albumin. Cocoa- 
nut cannot be used, ns the albumin from it, being coagulated 
by heat, is easy soluble in acids and therefore unfit for 
printing purposes. Castor pomace, sunflower seed, and 
hemp seed yield an inferior quality. The extraction of 
albumin from pea nut is very much interfered with by a 
carbohydrate present in the seed—probably itiiilin. The 
bye-products obtained in making seed-albumin are8—10 per 
cent, of oil, and 20—:iO per cent, of starch, which, by treating 
with acids, can he transferred into a marketable dextrin. 

The oil-cake to he used should he fresh and practically 
free from water. The yield of coagulable albumin from old 
cakes is very bad, an acid-albumin being formed by the 
action of free fatty acids on albumin. Any water present 
has to he removed by drying the material below the coagu¬ 
lation temperature of albumin. The ground oil-cake is 
extracted in an apparatus with constant regeneration of the 
benzene, the adhering benzene being removed in the same 
apparatus from the cake residuum. The separation of oil 
and benzene is also effected ill the same apparatus. The 
seed, free from fat and benzene, is now digested with water 
for several hours, filter-pressed and washed free from 
albumin. The aqueous extract is then evaporated, with or 
without the use of a vacuum, at a temperature below the 
coagulation point of albumin. 

The. oil obtained as a bye-prod net is very dark, as it con¬ 
tains a good deal of the colouring matters of the seed; 
owing to its richness in free fatty achD it is an excellent 
material for the manufacture of soap. 

Casein .—For making vegetable casein, which, in its solu¬ 
bility, viscosity, and other properties, is equal to milk casein, I 
use soy-bean, which, until now, has not been used in chomical 
industries. This seed, being the richest casein-containing 
seed produced by nature, and at the same time exceedingly 
cheap, can be imported from China in any quantity desired. 
It contains 12—18 per cent, of an excellent edible oil 
largely used in the Orient, and 30—10 per cent, casein. 
The richness in fat decreases the expenses of the process 
considerably. For making oasein the finely-ground beans 
are extracted nearly completely by means of benzene or any 
other solvent in an apparatus ordinarily in use for that 
purpose. Hydraulic presses may also be employed for 
removing the oil, but in this ease the residuum will naturally 
be richer iu fat tbau if worked by extraction. The residue, 
freed from benzene, is digested at a temperature of 
30°— 85°, with aS per cent, solution of sodium oarbonate for 
several hours, solution being assisted by means of stirrers. 
The eolation is then filter-pressed. 
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The casein is now precipitated from the filtered alkaline 
casein solution, with continuous stirring, by means of Tennet 
or a 5 per cent, solution of hydrochloric acid. The pre¬ 
cipitated casein is filtered, washed, and dried in a steam- 
heated room at as low a temperature as possible. The 
benzene is removed in the extraction apparatus mentioned 
above, from the solution of oil in benzene, obtained in the 
first part of the process, and used over again. 


#ortutfft)am dtctton* 


Meeting held at Leicester, on Wednesday, Nov. 25th, 1903. 


MR. J. T. WOOD IN THR CHAIR. 


THE RELATIVE TANNING VALUES OF THE 
DIFFERENT SPECIES AND GROWTHS 
OF MYROBALANS. 

BT DR. J. GORDON PARKER AND F. ACSTYN BLOCKEY. 

(This Journal, 1908, 1181—1184.) 

Discussion. 

The Chairman said that Dr. Parker had introduced a 
method of ascertaining the weight-giving properties, or 
what be called the leather-forming value of material, by 
actually tanning a small quantity of hide powder and then 
washing and drying it. 

As far back as 1891! Prof. Von Scbroeder had introduced 
a similar method, and he (the Chairman) had been curious 
enough to draw a number of curves illustrating the absorption 
of tannin by skin, and which he now laid before the meeting. 
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He wished to ask Dr. Parker why he used such a strong 
solution as 5 per cent, of tannin P Such a quantity appeared 
to him to be far stronger than was actually necessary, 
seeing that Prof. Von Schroeder’s maximum absorption 
was obtained from a solution of about 1-8 per cent. Why 
had Dr. Parker weighed the resultant leather instead of 
estimating the nitrogen as Prof. Von Schroeder suggested? 
Prof. Von Schroeder gave figures showing that the results 
of the nitrogen values were exactly the same as the weighing 
method, and it was a much more reliable way of estimating 
the amount of tanning matters absorbed. I)r. Parker made 
experiments to estimate the amount of bloom deposited 
under tannery conditions by the samples under examination. 
Large deposits occurred in the liquors made from the 
Jubblepore and Vingorla samples, while only comparatively 
small deposits had occurred in the liquors made from the 
Bbimley, Rajpore, and Madras myrobalans. After filtra¬ 
tion the matter which remained was probably eilBgic acid. 
Had Dr. Parker taken any steps to ascertain the quantity 
of ellagie acid present ? Then with reference to the acidity 
of the liquors, and Dr. Parker did not state the temperature 
at which the samples were allowed to stand. The tempera¬ 
ture of incubation was a most important matter in cases 
of this sort, because, if the temperature of incubation was 
not constant, variable amounts of acid would be produced. 

Mr. S. It. Trotman remarked that the method suggested 
by Dr. Parker might perhaps ultimately tend to replace 
the usual process of analysing tanning materials by the 
hide filter, since the conditions were more similar to those 
that obtained in the tanyard where skins always absorbed 
tannin in the presence of excess of the tanning material, 
while in the hide filter method of analysis the hide must 
necessarily be in excess. Moreover, from a tanner's point 
of view, the information gained by Dr. Parker’s process 
was perhaps more useful than a mere knowledge of the 
percentage of tanning bodies present. At auy rate, it 
seemed that the two methods of analysis might advan¬ 
tageously be simultaneously carried out side by side. With 
reference to myrobalans, perhaps Dr. Parker had generalised 
on rather a small number of individual samples and his 
paper was of more value as showing the possibilities of 
his method thau as drawing a line between the varieties 
of myrobalans. He agreed with Mr. Wood, that unless the 
exact conditions under which acidity was allowed to develop 
were noted, the figures given lost much of their value, since 
in a bacterial action a very Bmall variation in conditions, 
such ns temperature, would largely influence the result. 
Further, it did not appear that any precautions were taken 
to ensure that in the various experiments the bacterial 
infection was either qualitatively or quantitatively similar. 
Would not more reliable results be obtained by starting 
with sterile solutions, solving them with the same volume 
of an acid culture of myrobalans and then incubating at 
22° C. ? With reference to the tintometer readings given, 
he would like to ask whether Dr. Parker could establish 
auy connection between these and the tannin values. There 
certainly did not appear to be much relation in the present 
case, except that perhaps the higher ratios of yellow to 
red or the excess of yellow over orange was a good sign. 
His own experience was that the tintometer readings 
depended very largely on the temperature of extraction 
and the presence of incipient fermentation. If a drop of 
clove oil were in the extraction over night the tintometer 
readings in warm weather were thereby considerably 
reduced. 

Dr. J. Gordon Parker has furnished the following 
reply to the above criticisms:—The idea of estimating 
the weight - giving properties of a tanning material by 
tanning hide powder in excess of tanning material was 
obtaiued by reading Prof. V on Schroeder’s researches, but 
in the case of Prof. Von Sohroeder’s work the material 
was not hide powder, but prepared ealf skin, which not only 
required much longer time, but at the same time was open to 
a larger source of error. Prof. Von Schroeder found that 
the maximum result was obtained with a 5 per cent, solution 
of tannin, hence the adoption of this standard. Before 
adopting this method a large number of experiments had 
beeu made on hide powder, hide shavings, rasped hide, and 
picker dust, and fairly coarse hide powder bad been found 
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to be the best. Ho had also carried out a large series of 
experiments, using all strengths of tanning solutions from 
£ per cent, up to 25 per cent., and from these results 
adopted the 5 per cent, solution as the best. In the former 
paper (this Journal, 1901, 426—436) the nitrogen test was 
carried out in each case, and was found, as the Chairman 
remarked, to agree absolutely with the weight test. No doubt 
the estimation of nitrogen was a very important and accurate 
test; it could be used with advantage to check the weights, 
and should he done in cases where important issues depended 
on the results. With regard to the Chairman’s remarks 
on the deposition of bloom, the deposits were tested and 
found to consist largely of ellagic acid, and small traces of 
other substances were undoubtedly present. Unfortunately 
the exact temperature of the liquors was not carefully noted 
in the case of the acid tests, but as the 11 jars containing 
the liquors were kept in the same room, each jar being 
covered with a disc of filter-paper, the temperatures were 
in each case the same, therefore the results should he 
comparable. The same applied to the paper on Vbilonia, 
although in this case the average temperature of the solution 
was noted with each determination. As to whether this 
process might be used to replace the usual process of analysis 
by the hide-filter method, although probably the two pro¬ 
cesses might be used together and both results reported, 
he agreed with Mr. Trotman that the method must be of 
considerable value to the tanner and much more useful 
than a mere knowledge of the percentage of tannin. A 
larger number of individual samples might have been 


obtained, and he intended as soon as possible to te*t 
practically all tanning materials by this method, and at. 
a later date to publish the results obtained, no as to fix 
the standards for the gmdauce of other chemists. No 
special precautions were taken in the tintometer readings. 
The solution for analysis, after filtration, was measured 
in the ordinary manner and the readings recalculated 
to a solution containing J per cent, of tannin, measured 
in a centimetre cell. In conjunction with Prof. Procter, 
ho bad previously tried to establish the relationship between 
the tanning matters and the tintometer readings, but found 
there was no definite relationship. The tintometer readings 
certainly depended on the temperature of extraction, as the 
higher the temperature of extraction the more colouring 
matter was dissolved. Mr. Trotmau’s suggestion to add 
a drop of clove oil to the extraction beaker overnight was 
an interesting one, and he would certainly test it at the 
first opportunity. He hoped that thoso interested in the 
subject would te«*t the method* used, as it was an extremely 
important matter for the tanner to have a method of 
estimating the leather-forming qualities of a material by 
which he could get his results in a few days, whereas at 
present it took him many months under tanyard conditions, 
and frequently meant Ions of money if the experiments 
failed. The method had already been in use for some four 
years, one large tanner buying nil his extracts, and basing 
all his extract contracts on tin* results obtained by the 
method given above. Up to now in each case the practical 
results had borne out the results obtained in the laboratory. 


Jlnurnal anh patent literature. 


Class. Pago- Class. 

I. _General Plant, Apparatus, and Machinery 13,19 ! XIII.- 

II. —Fuel, Gas, and Light. 1340 ; xly _ 

III, —Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes . 1342 ! xV- 

IV. —Colouring Matters and Dyestuffs. 1343 ! j‘_ 

V.—Preparing, Bleaching, Dyeing, Printing, ' 

and Finishing Textiles, Yams, and Fibres 1344 , 

YVTTT — 

VI.—Colouring Wood, Paper, Leather, &c. 134<> , 

VTI.—Acids. Alkalis, and Salts, and Non- I 

Metallio Elements . 1340 XIX.- 

VIII.—Glass, Pottery, and Enamels. 1348 | XX.- 

IX.—Building Materials, Clays, Mortars, and 

Cements. 1348 j XXL ~ 

X.—Metallurgy . 1349 I XXII.- 

XL—Electro-Chemistry and Electro-Metallnrgy 1354 ; XXIII.- 

*XII.—Fatty Oils, Fats, Waxes, and Soap. 1353 ! XXIV.- 

Patknt Specifications may be obtained by post by remitting as follow, 

Bngluh.—M. each, to the Comptroller of the Potent Olflce, 0. N. Dalton, Esq. 
United Statee.-ls. each, to the Secretary of the Society. . 

French- 1 fr. 25 o. eaoh, to Belin et Cio., 56, Euo ilos Francs-Bourgeois, Paris 


-Pigments and Paints; Resins, Varnishes, 

Ac.; India-Rubber, Ao.. 1357 

-Tanning; Leather; Glue, Size, Bone, and 

Horn; Ivory and Substitutes . 1358 

-Manures, Ac. 1359 

-Sugar, Starch, Gum, Ac... 1359 

-Brewing, Wines, Spirits, Ac. 1359 

-Foods ; Sanitation ; Water Purification ; 

and Disinfectants . 1361 

-Paper, Pasteboard, Cellulose, Celluloid, Ac. 18 62 

-Fine Chemicals, Alkaloids, Essences, and 

Extracts .... 1363 

-Photographic Materials and Processes. 1866 

-Explosives, Matches, Ao. 1366 

-Analytical Chemistry. 1367 

-Scientific and Technical Notes...... 1371 

, Southampton Buildings, Chancery Lane, London, W.C, 

(»•). 


I—PLANT, APPARATUS, AND MACHINERY. 

Enoucsh Patents. 

Liquefaction of Gases; Impts. in the ——. W. P. Thompson, 
Liverpool. From La Soc. l’Air Liquide, Paris. ltng- 
P&t. 27,658, Dec. 18, 1902. 

The gas, under pressure, enters the inner tube of a refrige¬ 
rator, the lower end of this tube being c!o«ed, but provided 
with a draw-off cock. From some distance above the end 
of the tube, the gas is led by a pipe to an expansion motor, 


where it is cooled by the expansion, and returns by another 
pipe to the refrigerator, circulating round the tube con¬ 
taining the gas uuder pressure, and cooling it sufficiently 
to cause liquefaction. I ho liquefied gas is drawn off by 
the cock. The expansion may be conducted in several 
stages in several motors, so as to produce a smaller fall 
of temperature for each stage, thus getting a higher 
temperature of liquefaction in the refrigerator, and a 
correspondingly better yield. The light spirit of Russian 
or American petroleum is used as lubricant in the expansion 
motors.—L. F. G. 
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Evaporating or Distilling Liquids [Sea or Salt Water] ; 

Apparatus for -. A. L. Normandy and F. Nofmandy, 

London. Eng. Pat. 861, Jan. 6, 1903. 

The casing of the apparatus, to which the liquid to be 
evaporated is supplied automatically, encloses two Bteam 
chambers, to the front of which the evaporating tubes or 
coils are connected. The tubes or coils are inclined, and 
are separately removable, a door being provided in the 
casing, in front of the steam chambers, to permit the 
inspection and removal of the tubes or coils. A dip pipe 
is provided for automatically conveying the excess liquid 
from the bottom of the casing.—R. A. 

Stills and the like; Impts, in -. E. Guillaume, Paris. 

Eng. Pat. 3561, Feb. 14, 1903 
See U.S. Pat. 732,548 of 1903 ; this Journal, 1903, 859. 

—T. F. B. 

Mixing Mineral and other Dry Substances; Apparatus 

for -. The Morgan Crucible Co., Ltd., and C. W. 

Spiers, London. Kng. Pat. 512, Jan, 8, 1903. 

The materials are mixed within a stationary horizontal 
casing, by means of two spiral feeders, which are adapted 
to move the materials in opposite directions. The feeders 
may he mounted and driven independently of each other, 
but are preferably mounted on the same horizontal shaft. 

In the latter case, they are of opposite and different pitch, 
and of different diameter, the smaller lying withiu the 
larger throughout its entire length. The casing is pro¬ 
vided at one end with a discharge aperture closed by a 
suitable slide.—K. A. 

I 

United States Patents. 

Still. A. L. C. de Lautreppe, Assignor to H. G. Catlin, | 
both of New York. U.S. Pat. 744,367, Nov. 17, 1903. 

The still comprises an exterior casing forming at its lower 
part the receptacle for the liquid, and “ an inner con¬ 
denser ” mounted within the casing, above the liquid 
receptacle. The condenser is formed with a “ series of 
radial sections,” containing “ radial partitions,” around 
which the cooling agent is circulated. “ The products of 
condensation, passing downwards from the exterior walls 
of the radial sections ” of the condenser, arc collected in a ! 
trough provided in the easing and conveyed to an outlet. 

—H. A. j 

Filter Press. A. James, London. U.S. Pat. 744,761, 
Nov. 24, 1903. 

See Eng. Pat. 21,782 of 1902 ; this Journal, 1903, 130. 

—T. F. B. 

Extracting Matter from Liquids by Solvents; Process of 

-. L. C. lteese, London. U. S. Pat. 744,795, Nov. 24, 

1903. 

See Eng. Pat. 18,930 of 1902; this Journal, 1903, 734. 

—T. F. B. 


Concentrating Apparatus. G. R. Tucker, Boston, Mass., 
uud G. W. Goddard, Goncord, N.H., Assignors to K. S. 
Beach, Boston, Mass. U.S. Pat. 744,823, Nov. 24, 1903. 

The apparatus comprises a closed casing having a gas inlet 
and a gas-outlet port, a receptacle withiu the casing for the 
liquid to be concentrated, an endless belt for continuously 
removing sheet-like portions of the liquid material from the 
receptacle into the chamber of the casing, means for 
creating and maintaining a current of heated gas through 
the casing, means for removing concentrated portions of 
the material from the endless belt, aud means for flushing 
the sides of the easing.—R. A. 

Calcining Apparatus. A. Lawrence, Acme, Tex. 

U.S. Pat. 745,067, Nov. 24, 1903. 

The apparatus consists of a furnace, in which is arranged 
a pan, having its bottom inclined downwards from the 
sides to the centre. Th^pan is provided at one side with 
an outlet opening controlled by a gate, and has a pipe 
leading from its top. An air-pipe extends into the furnace 
beneath the pan, and is provided with branches leading info 


opposite ends of the pan at one side. The branches 
extend to the centre of the pan, and have their inner ends 
closed, each branch being provided with a series of per¬ 
forated tubes, which project to the opposite side of the pan. 

—R. A. 

Mortar and Muller for Grinding, Crushing, and Mixing 
Ores, Chemicals, $•<;. T. Breakell, Wirksworth. U.S, 
Pat. 745,416, Dec. 1, 1903. 

See Eng. Pat. 4479 of 1902 ; this Journal, 1903, 409. 

—T. F. B. 

Fhkncii Patents. 

Vacuum Heating Apparatus ; Self-stirring -. 

A. Neumann and F. Schrocder. Fr. Pat. 333,683, July 9, 
1903. 

At the bottom of a cylindrical boiling pan is placed an 
inverted iron funnel, or dome, provided with a circulation 
tube at its top. This circulation tube is collapsible, tele¬ 
scope fashion. Inside the funnel is placed the heating 
arrangement, such as a steam coil. The apparatus is filled 
with liquid to a level below the top of the collapsed circula¬ 
tion tube. When steam is passed into the heating coil the 
heated liquid inside the funnel, together with the bubbles of 
gas formed by evaporation, rise in the funnel aud circulation 
tube, and overflow over the top of the latter into the main 
body of the apparatus, and again enter the funnel at its 
bottom. Any crystals separating out daring the circulation 
and evaporation of the liquid, adhere to the sides aud top 
of the circulation tube. The circulation tube is gradually 
drawn out to its full length, more and more liquid being 
introduced till the apparatus is filled. The liquid remain¬ 
ing in the apparatus is then drawn off, and the crystals 
separated are taken out.—L. F. G. 

Centrifugal A pparalus ; Quick Discharge - ,/or Sorting 

out and Enriching Granular Materials , such as Phos¬ 
phates, Kaolins, fyc. L. Beanssart. First addition to 
Fr. Pat. 324,114, Aug. 29, 1902. VII., page 1348. 

II—FUEL, GAS, AND LIGHT. 

Carbon Monoxide and Oxygen; Union of -, and the 

Drying of Gases by Cooling. A. F. Girvan. Proc. 
Chern. Soc., 1903, 19, [271], 236—238. 

The author made a series of experiments to determine 
whether the drying of uu explosive mixture of carbon 
monoxide and oxygen by exposure to low temperatures 
was sufficient to prevent chemical union taking place when 
the gaB was sparked after it had regained the ordinal') 
temperature. When the gaseous mixture was dried; (1) 
with liquid air ( —180° C.), (2) with a mixture of solid 
carbon dioxide and alcohol (— 80° C.), no explosion took 
place on passing sparks from an induction coil, although 
the sparks in the gaseous mixture wero usually surrounded 
with a little ball nt blue flame. When the gaseous mixture 
had been cooled to — 15° G. and allowed to regain the 
ordinary temperature, the first spark always caused an 
explosion, hut this did not occur after cooling below 
— 50° C. After cooling between — 50° and — 35° C., faint, 
sparks did not, as a rule, cause the mixture to explode, 
although powerful sparks always produced this effect r a 
single powerful spark frequently produced no effect, but an 
explosion always occurred on passing the second or third 
spark. In order to determine whether platinum would act 
catalytically, the terminals between which the spark was 
produced, were replaced by a coil of platinum wire. With 
the gaseous mixture dried at about — 35° C., the coil 
became heated to redness, and brought about a quiet and 
feeble explosion. When, however, the mixture was dried 
at temperatures between — 80° C. and - 180° C., although 
the platinum still acted catalytically and glowed for several 
seconds, no explosion ocourred. Moreover, a test madi 
after the coil had been kept at a white heat for several 
minutes after the glowing had ceased, showed that combi¬ 
nation was yet far from complete. From calculations of 
the amount of water present in tbe gaseous mixture after 
cooliag, tilled upon the vapour pressure of the water at the 
various temperatures, it would appear that the mixture will 
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not explode when sparked at the ordinary temperature, if 
there is less than 1 mol. of water vupour present to 24 000 
mols. of gas.—A. S. ‘ ’ 

Flames i Temperature of - . C. Ferv. Comptes rend 

1903, 137, [22], 90S—912; 

No measurement of the temperature of a flame which 
involves the introduction into the flame of matter to be 
heated (the wires of a thermo-electric pyrometer, for 
instance) can be accurate, on account of the disturbance to 
the combustion and the losses of heat. The author has 
determined the temperatures of various flames by ascer¬ 
taining the moment at which u sodium line in the flame 
was just reversed by the light from a carbon filament which 
was gradually raised in temperature by increasing the 
current through it. The temperature of the filament was 
measured by means of an absorption pyrometer, depending 
on the application of a formula of Wien, connecting the 
intensity of luminous radiation with the temperature; the 
correctness of the pyrometer was verified by comparison 
with the thermo-electric pyrometer up to about 17on '('. 


The results were as follows :— 

0 c. 

lhmson burner, fully aired. Is 7 t 

,, .. partially aired. [sir 

„ not aired. i7IC 

Acetylene burner. Ca ts 

Alcohol, free flame. 17115 

Denayrouze Bunsen fed with alcohol . isijg 

.. .. fed willi r>it jmt omit. each 

of alcohol and petroleum spirit. 20 .VJ 

Hydrogen, free (lame in air.... moo 

Oxy- coal gas blowpipe. O'Jimi 

Oxy-hydrogcn blowpipe. 212,, 


—.1. T. I). 

Acetylene; Generation of -. J. M.Morchcad. Electros* 

Chem. lnd., 1903, 1, [14], 479. 

Tiib sources of danger in the use of acetylene made from 
calcium carbide are discussed in detail. The risk of 
poisoning, or rather asphyxiation, is practically nil, since an 
atmosphere containing 20 per cent, of acetylene supports 
life, and leaks are easily detected by the smell. Over¬ 
heating in the generator, which might lead to explosion, 
is circumvented in small generators, c.g. bicycle lamps, by 
facilities for dissipating the evolved beat into the air and in 
large ones by taking up the heat in an excess of water ; in 
the IJ.S.A. one gallon of water is required per pound of car¬ 
bide, being nearly 20 times the theoretical amount. After- 
generation of gas, which cannot be entirely avoided, must 
not be allowed to produce high pressures ; hence generators 
are made of thin materials and provided with water seals. 
The limits of explosibility of acetylene mixed with air are 
3-1 per cent, to 24■ I per cent., which is a slightly wider 
range than with the other combustible gases of commerce. 
With regard to its effects, however, an explosion of acety¬ 
lene and air would be no worse than one of any other gas 
and air, whilst the small capacity of most generators 
renders the formation of an explosive mixture in ordinary 
rooms improbable.—W. A. O. 

English Patents. 

Fuel Compounds used in Generating Gas; Manufacture. 

of -. W. It. Lake, London. From The Fuel and 

(fas Manufacturing Co., New Fork. Kng. Pat. 12,001, 
May 26, 1903. 

See U.S. Pats. 728,854-5 of 1903 ; this Journal, 1903, 735. 

—’I’. F. 11. 

Carbonaceous Substances [ from Tar, $r.] ; Process of 

Manufacturing -. F. Ititter von Dahmen and E. 

Hagyi-Ristic, Vienna. Eng. Pat. 21,967, Oct. 12, 1903. 

Nek Fr. Pat. 329,452 of 1903 j this Journal, 1903, 1040. 

—T. F. B. 

Feat and the like; Retort-Furnaces for Charring or 

Coking -. C. E. Laurenius, Gothenburg, Sweden. 

Eng. Pat. 22,272, Oct. 15, 1903. 

The apparatus employed consists of four approximately 
vertical and cylindrical retorts arranged round a common 


fire, which are fed at the top and emptied at the bottom. 
Below the charging hopper Is a depending tube leaving an 
annulus, into which the gases given off during the desic¬ 
cation of the peat pass on their way to washing, condensing, 
and drying pluut. Near the bottom of each retort is an 
aperture through which the gases evolved during the 
carbonisation of the peat pass directly to the fire. The 
essential feature of the claim is that the gases produced in 
the cool upper portion of the retort are employed to feed 
the furnace, as well as the guses generated at the higher 
temperature. —F. 11. I,. 

Turnaces : AI earn Generators, ,yr, ; ; /, apt id- Fuel — .—. 
J. N. Myers, Saltcoats, N il. From J. Cook, Penang, 
Straits Settlements. Eng. Pat. 27,348, Dee. II, 1902. 

Ihk liquid-tuel is supplied to the furnace in a vaporised 
condition, by the action of superheated steam or other 
superheated gaseous fluid uiuUr pressure. The fuel burner 
compiises u nozzle or ejector, and a pipe arranged to 
conduct the steam, Au\, through the furnace prior to its 
reaching the nozzle or ejector. The furnace is provided 
with a lirc-resistiug retort, in which tile vapour or gas 
burns, the retort serving to absorb and condense the initial 
flame, to prevent damage ol the heating surfaces by fusion. 

| —K. A, 

[ Gas from Dituminous Coal anil the like; Production of 

-. \v . .1. Orossloy and T. ltigby, both of Manchester. 

Eng. Pat. 21,194, Nov. 5, 1902. 

To avoid the difficulties that arise in working caking 
bituminous coal in gas producers, and also the deposition 
of tarry constituents ot the volatile products, the fuel is 
first heated in one or more closed retorts, by the hot giutes 
leaving the producer, or by the radiant heat of the fuel 
contained in it, and the volatile products, either alone or 
mixed with other gases, are passed through the producer 
in order to convert them into “ clean incondeusublc gases,” 
the producer being fed with the caked residue front the 
retorts. The apparatus described consists of a vertical 
producer, in tin- upper portion of which, above the fuel bed, 
and heated by it, are arranged one or more retorts. The 
retorts contain hollow spirals, which can be rotated in 
order to fill or discharge the retorts and to break up the 
caked fuel residue ; independently of the rotation, the 
spirals can be raised to close the bottom of the retorts, or 
lowered to open them for the discharge of the caked 
residue, whiclt falls on to the fuel hod of the producer. 
The volatile constituents of the fuel pass from the retorts, 
through pipes, provided witli suitable dampers, into the 
space beneath the grate burs of the producer, and up 
through tiic fuel bed, and help to heat the outside of the 
retorts before entering the gas main.—W. C. II. 

Gas Producers ; Impts. ill -. G. li. llislop, Paisley. 

Kng. X’at. 28,877. Dec. 31, 1902. 

i The producer consists of a vertical combustion chamber, 

| the bottom of which is provided with inclined or curved 
j gratings, through which air or steam may be directed into 
the mass of fuel, and through which ash, Ac., may fall into 
ash- and water-pans in the usual way. Between these side 
gratings is a central rocking hearth plate, which can be 
j turned vertically or rotated to loosen anil break up the 
ash and burnt fuel. To deal with larger quantities of fuel, 
j the side wall between two combustion chambers is removed, 

| the inclined grate-bars of one chamber forming, with those 
i of the adjacent one, a central conical or beehive-shaped 
grating.—VV. C. H. 

Carburelted Water-Gas; Manufacture of -. E. D. 

Holmes, Huddersfield. From O. N. Guldlin, Fort 
Wayne, lnd., U.S.A. Eng. Pat. 26,769, Deo. 4, 1902. 

Plant for manufacturing carburetted water-gas is described, 
which contains certain details of construction mainly 
mechanical in nature. The generator is fitted with a large 
number of small air inlets, so that the air may be introduced 
at high pressure (20 to 24 inches of water-column) j this 
! brings the fuel to incandescence more quickly and uniformly 
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than usual, and reduces the proportion of carbon dioxide in 
the water-gas. The carburetting and fixing chambers are 
made taller than hitherto, so that they may have a larger 
extent of heating surface; it is claimed that this permits of 
a lower temperature being used (a dull red beat), the final 
gas containing a bigh proportion of heavy hydrocarbons 
and less methane, while dissociation is prevented. An ash 
pocket is provided on the main leading from the generator 
to the carburettor. Eng. Pat. 22,701 of 1902 is mentioned. 

—F. H. h. 

Water-Gas; Process of Generaliny -. F. Clauss, 

Meerane, Saxony. Eng. Pats. 1090 and 1091, Jan. 15, 
1903. 

These are modifications of the process described in Eng. 
Pat. 8289 of 1899 (this Journal, 1900, 832). lnthe first, in 
order to render the operation more convenient on a small 
scale, the carbonaceous material is introduced into the 
decomposing chamber by means of a jet of water (instead 
of steam), the liquid then evaporating naturally within the 
said chamber. According to the second specification, the 
powdered carbon is driven into the chamber (1) by a jet 
of steam or of water, or of both together ; (2) is driven in 
by a jet of water, and meets a jet of steam inside the 
apparatus ; (3) is driven in by a jet of air; or (4) the 
carbon falls by its own weight into the chamber from a 
suitably arranged hopper, and is then subjected to the action 
of a jet of water, air, or steam.—F. H. L. 


Gas for Heating, Lighting, Motive Power, or the like; 
Process and Apparatus for the Production and Car¬ 
bonisation of -. J. Lilhne, Aix-la-Chapelle. Eng. 

Pat. 8194, April 8, 1903. 

See Fr. Pat. 320,323 of 1903 ; this Journal, 1903, 1080. 

—T. F. IS. 

Fuel Gas ; Method of and Apparatus for Removing Tar 

and Solid Particles from -G. T. IScilby and G. 

Christison, both of Glasgow. Eng. Pat. 28,014, Dec. 27, 
1902. 

The method consists in leading gas through a chamber 
partitioned by a number of perforated plates, and at the 
same time causing liquid to flow over the surfaces of the 
plates, so that the gas percolatei through successive films 
of liquid. The perforated plates are set at an inclination 
at intervals in a chamber provided with an inlet and outlet 
for the gas. Pipes are arranged to spray the absorbing 
liquid on to the surfaces of the plates, on which the gas 
impinges. The bottom of the chamber is open and rests in 
a trough, in which the open part is luted with the absorbing 
liquid, and means are provided to carry the overflow of the 
liquid to separators in which the impurities may settle. 

—W. C. H. 

Gas-Producer Gases; Process of and Apparatus for 

Purifying and Cooling -. II. Boyd, Thornton, 

Lancs. Eng. Pat. 1182, Jan. 17, 1903. 

The sensible heat of the gases issuing from the producer is 
used to raise steam in a boiler to a pressure sufficient to 
force in air to the combustion chamber of the producer, 
and to drive an engine for working a fan and pumps used 
in the purifying process. The gases pass from the boiler 
to a vessel in which some of the tar is separated, and then 
to a fan, by which they are forced, together with water 
vapour, into a tar separator, and thence to a condenser 
coil and scrubber. The separating vessels consist of an 
inner chamber and an outer chamber forming part of a 
water trough. The gases enter the inner chamber and pass 
through perforations into the outer chamber, to which the 
main gas outlet is connected. For the separation of a 
further quantity of tar, the gases, together with water 
vapour, are forced by the fan into a box containing perfo¬ 
rated plates on which the ripbules of tar are broken up 
and fall into a lute box. WKer troughs are arranged above 
and below the evaporator condenser coil, the upper trough 
being perforated, and the water forced from the lower to 
the upper by a circulating pump.—W. G. H. 


French Patents. 

Gas for Heating Purpoees, Free from Hydrocarbon; Pro¬ 
cess for Obtaining -, by means of Gas-containing 

Fuel. Gasmotorenfabr. Deutz. Fr. Pat. 338,881, June 
20, 1903. 

See Eng. Pat. 13,748 of 1903 ; this Journal, 1903, 1039. 

—T. F. B. 

Gas ; Purification of -. F. Burgemeister. Fr. Pat. 

333,726, July 10, 1903. 

See this Journal, 1903, 1188 —1189.—L. F. G. 


Ill,—DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES. 

Petroleum, Louisiana ; Hydrocarbons in -. C. K. 

Coates and A Best. J. Amer. Chem. Soc., 1903, 25, 
[11], 1153—1158. 

The pbysica characteristics and distillation products of 
various Louisiana oils are given in the accompanying table, 



Beau¬ 
mont 
(Texas). , 


Welsh 

(La.). 


Jennings 

(La.). 


Broux 

Bridge 

(La.). 


Sp. gr. at 26° 0. 

Distillation begins at ... 
Distillation, Engler Husks 
760 mm. 

To 150° O. 

150°—200° C. 

200°—250° C. 

250°—300° C. 

300°- 350° C. 

350° to asphalt .. 

Asphalt residue. 

H a S evolved on heating. 


Colour of lower fractions 


Fuel valuo in B.T.U. ... 
Illuminating oil fractions 

to 300° . 

Estimated depth of well 
Sulphur content of crude 
oil. 


0-9228 

0-9276 0*9093 

150° C. 

230° C. | 200° C. 

Per Cent. 

Per Cent. Per Cent. 

8 

2 13 

26 

17 1 28 ! 

26 

28 | 24 

30 

49 80 

8 

9 i 5 

Lar^e 

Very , Small 

quantities 

small quantity 
amount at 200° 
at 230° ; 

115°—150° 

Yellow 

Nearly Colour- 
colour- loss; 

less; ; yellowish 

light on on 1 

standing.: standing.! 

19,928 

19,000 ; 19,814 j 

36 % 

19 °/ 0 ; 41 % 

1,200 ft. 

700(F) ft.; 1,000 ft. 

1-9 6% 

0*32 % 0-39 % 


0’9392 
240° 0. 


Per Cent. 


1 

15 

22 

53 

9 

Very 
small 
amount 
at 210° 
Slightly 
yellow. 


19,300 

l«°/o 

600 ft. 
0*20 % 


those of Beaumont oil being added for comparison. The 
absence of eoucordant measurements observed aboye 300° 0. 
is attributed to “ cracking.” The sample of Beaumont oil 
is heavier than those previously examined, and the fractions 
have higher boiling points. The Hreux Bridge oil was 
black and viscous, with a smell like turpentiue. The final 
distillate was a dark, heavy, fluorescent oil of unpleasant 
odour, and the asphalt wuh hard, black, and lustrous, with 
a conchoid fracture. The sp. gr. was 1* 123, and the mass 
furnished 71 per cent, of volatile matter, 28 *G per cent, ot* 
fixed carbon, and 0*4 per cent, of ash. The illuminating 
oil fraction could not be refined water-white with the usual 
reagents, the products quickly turning yellow when exposed 
to the air. About 15 per cent, of sulphuric acid was used, 
and the loss of oil amounted to 12 per cent. The Breux 
oil is best suited for fuel purposes. Great difficulty was 
experienced in obtaining fractions of constant boiling point, 
but eventually three were collected, boiling at 110 ’—115° C., 
160°—165° C., and 210°—215° C. The first of these had a 
pronounced smell of turpentine, and indeed a similar 
fraction is being sold as a turpentine substitute. The 
sp. gr. is 0-8479 at 27° C , and the molecular weight, 161, 
corresponds nearly to the formula C 12 H M . The second 
fraction had no smell of tarpentine. The sp. gr. at 29° C. 
was 0 -8785, and the molecular weight (189) close to that oi 
C^Hjg. The highest fraction had the sp. gr. 0-909 at 
29® C., and the molecular weight (233) very near that of 
CtfHjg. The main constituents of the oil seem to belong to 
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the series and Cull,,,-, series, and are uot unsatu¬ 

rated aliphatic compounds. If cyclic compounds, they 
might respond to the Nikiforaff method of consecutive 
decomposition under increased pressure; that they do 
undergo progressive decomposition under continued distil¬ 
lation has already been established.—C. S. 

English [’stunt. 

Asphalt; Artificial -. 1’. M. Justice, London, from 

Aktieselsknbet Venezuela-Asfalt Kompagnie, Copen¬ 
hagen. Eng. Pat. 21,799, Oct. 9, 1903. 

Orinoco asphalt oil is added, with constant stirring, to 
powdered limestone containing lime or lime flour, and pre¬ 
viously heated to about 200° C. The mixture may be 
charged into moulds and pressed into plates, or mixed with 
broken granite and formed into paving slabs.—A. (1. L. 

United States Patent. 

Nitro-Product [from Heavy Petroleum Distillates]. ] 
L. Edeleauu and G. A. Filiti, Hukhurest. U.S. Pat. 
745,802, Dec. 1, 1903. 

See Eng. Pat. 9416 of 1902 ; this Journal, 1903, (521. 

—T. F. 11. i 

IY-COLOURING MATTERS AND 

DYESTUFFS. , 

Indigo Dyestuffs; Action of Potassium Ferricyanide and 

Caustic Soda on -. ’ M. Prud'homme. Bull. Soc. 

lnd. Mulhouse, 1903, 73, 294—297. 

When a sample of a cotton tissue, dyed a dark shade of 
indigo (2 grms. of synthetical indigo per square metre), is 
immersed in a solution of potassium ferricyanide (1 to 5 
per cent.} and caustic soda (3 per cent.), its colour 
changes first to dark purple and then, after gradually 
becoming paler, is finally transformed into a pale bluish 
pink. If the sample be now withdrawn and rinsed in 
running water, its colour changes to purple and then to a 
bright blue. A sample of the same indigo-dyed tissue 
gives, on treatment with caustic soda (2 per cent.), a 
pink-coloured solution. From this, cotton may be djed a 
pink colour, which, on washing with water, changes to a 
bright blue. The colouring matter which dyes in this 
manner is presumably identical with that which remains 
after treating the indigo-dyed tissue with the potassium 
ferricyanide and caustic soda mixture as described. In 
confirmation of this view, it is found that no pink colour 
is left by the oxidising mixture upon the cotton after this 
has been treated with caustic soda. The author has not j 
succeeded in extracting with dilute caustic soda solution j 
any colouring matters of the type indicated trom synthetica 
indigo or iudirubin. From a sample of pseudo-mdirubm, 
however, he obtained with the alkaline solution a green- 
coloured extract which dyed cotton a reddish blue, turning 
to a pink on washing with water. In view of these tacts, 
it would appear probable that a series of dyestuffs ot t ic 
indigo group exists, possessing the property ot dyeing 
cotton in the same mauncr as the cotton-substantive 
dyestuffs, the members of which in the free state and m 
the condition of salts exhibit colours nearly complementary 
to each other.—E. B. 

Triphenylmethul; Analogues of -■ M. Gomberg, 

Ber., 1903, 36, 3927-8930. 

Tbiphenylmethyl is apparently a distinct basic, radical. 
Its haloid derivatives, such as (CjH 6 ) s C.C 1, are salts, a 
shown by their physical properties. Inphenylmcthyl is 
colourless when solid, but in solution it is yellow, owi g 

probably to the presence of (C,H 5 ) 3 C and (CaHjtyC ions 
(Ber., 35, 1902, 2406). A solution of triphenylchloro- 
methane, treated with a metal, such as silver, becomes ye 
immediately, owing to the formation of the unsa » 
hydrocarbon triphenylmetbyl. The analogues of the , 
suol. aa (C.H 4 .CH,) 1 C.G1; (C,H s ) (C,H 4 O.H a ) 2 G.C1, 
(C,H 4 NO,),C.CL r (CH,O.C«H 4 ),C.CI. all act 
manner and give various coloured solutions, the 


of colour being due to the presence of different ions. On 
exposure to the air all the solutions become colourloas 
again, owing to oxidation. Triphenyl-chloro, -bromo-, and 
-iodomethane are colourless when solid, hut when dissolved 
in an ionising solvent, such as liquid sulphur dioxide, they 
become yellow, owing probably to the presence of (C g U & )j.L 
ions.—A. B. S. 

Methyl Orange; Colour of Aqueous Solutions of — 
and the Change produced by Acids. P. Vaillaat. 
Comples rend., 1903, 137, [21], 849—851. 

Ostwalu supposes that undissoeiated Methyl Orange. is 
red, while its ion is yellow. Raster regards it as ail aoid, 
highly dissociable in dilute solution, hut the ions of which 
tend to combine with hydrogen to form an electrically 
neutral substance, feebly red; the ions themselves, being 
intensely yellow, overpower the red tint of the neutral body 
in an aqueous solution, hut arc, in presence of the hydrogen 
ions of an acid, entirety converted into the red substance. 
The author finds that the molecular absorption of aqueous 
solutions of Methyl Orange is indepeudout of the concen¬ 
tration, while according to cither of the above views the 
colour should change on dilution ; moreover, the electrical 
conductivity is so considerable as to render highly improb¬ 
able the existence of Raster’s “ Non-ion.” The author 
regards the change produced by acids as due to molecular 
transformation. It is progressive, and reaches a limit which 
is independent of the nature of the particular acid used; 
j hut the amounts of different acids required to push the 
transformation to the limit differ very widely: with a 
Methyl Orange solution of concentration 5 x It)- 5 , 1/200 
gram-equivalent of sulphuric acid is enough, while more 
than V gram-equivalent of acetic acid is needed.—J. T. D, 

English Patents. 

pp-Diamidoacidyldiphenylnmincs and p-p- Diamidodi- 
phenytamine; Manufacture of O. Imray. From 

Farbwerke vormals Meister, Lucius und Brining, Hochst 
a Main, Germany. Eng. Pat. 543, Jan. 8, 1903. 
p-p-DiNiTiiOA0ETYLDii>HKNYi.AMiNB, or p-p-diuitroformyl- 
diphenylarnine, is produced by the nitration of acetyl- or 
formyl-dipheuylamine respectively. The dinitro-componnds 
are reduced with iron filings and sulphuric acid, and the 
resulting diamino-coinpcmnils arc hydrolysed with excess 
of sulphuric acid, when the p-p-dUminodiphenylamiue 
separates as the sulphate, which is only slightly soluble. 

—A, B. S. 

Monoazo Dyestuffs for Wool; Manufacture of——. O. 
imray, London. From Farbwerke vorm. Meister, Lucius 
uml Briiniug, Hoechst a/Main. Eng. Put. 633, Jan. 9, 
j 1903. 

i See US. Pat. 739,118 of 1903 ; this Journal, 1903, 1126. 

—a', f. b. 

Phenyh/h/cin-ortho-carboxylic Acid ; Process for the Manu. 

factnre of -. O. Imray, London. From Farbwerke 

vorm. Meister, Lucius und Briiniug, Hoechst a/Maiu. 
Eng. Pat. 1326, Jan. 19, 1903. 

See Addition, of July 12,1902, to Fr. Pat. 306,302 of 1900 ; 
j this Journal, 1903, 414.—T. F. B. 

United States Patents. 

! Organic Compounds; Electrolytic Reduction of —,by 
means of Titanium Compounds. H. Ilertlein and E. 
Onpermaun, Assignors to Farbwerke vorm. Meister, 
Lucius und Brauing. U.S. Pat. 742,797, Oct. 27, 1903. 
XI. A., page 1355. 

l-Acet'/lnmido-'lA-diamidobenzene. O. Dressel, Assignor 
to Farbenfabrikenof Klberfeld Co.Jof New York. U.S. Pat. 
742,845, Nov. 3, 1903. 

2 4-DlNTr«OA(!ETANiLiDE is treating with mild reducing 
agents such as iron tilings and dilute acetic acid. 1-Acetyi- 
amino-2 4 -diauiinobenzene is thus produced. It forms a 
white crystalline powder, soluble in water, which is trans¬ 
formed into amiaomethylbenzimidazole on boiling with 
glacial acetic acid. The substance, but not the process, v ia 
claimed.— E. F. 
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Anthraquinone Alpha Disulphonic Acidt ; Proenu of 

Making -. K. E. Schmidt, Kiberfeld, Assignor to 

Farbenfabr. of Klberfeld Co,, New York. U.S. Pat. 
748,910, Nov. 3, 1903. 

See Fr. Pat.. 333,144 of 1903 ; this Journal, 1903, 1290. 

—T. F. B. 

French Patent. 

Nitroso- and Nitro Compounds ; Reduction of Aromatic 
—, with Formation of Ferrous Oxide. R. Vidal. Fr. 
Pat. 333,365, June 25, 1903. 

Aromatic nitro- and nitroso compounds, such as nitro¬ 
benzene, nitrotoluene, a-nitronaphthalenc, dinitrobenzene, di- 
nitrotoluene, di- andtriuitronaphthalene, nitrosophenol, See., 
are reduced to azoxy- or amino compounds by vigorous 
agitation with a large excess of cast-iron turnings in 
presence of water, but without acids. The ferrous oxide 
formed is calcined, with or without consecutive treatment 
with ferrous sulphate, in order to obtain iron oxides 
suitable for pigments, for polishing glass anil metals, &c. 

V,—PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Carbon Tetrachloride [ for Degreasing Textiles ]. Goehrig. 
Soc. Ind. de Mulhouse, Oct. 14, 1903. Procbs-verbaux, 
No. 8. 

The author states from practical experience that carbon 
tetrachloride is not suitable for use in degreasing textiles, 
because it produces on the workmen anaesthetic effects 
similar to those produced by chloroform. Benzol is still 
more dangerous, its vapour being, in fact, poisonous. The 
best agent is petroleum benzine, the vapours of which are 
quite innocuous. A mixture of petroleum benzine and 
benzol produces effects analogous to those caused by benzol 
alone. With regard to inflammability, the author finds 
that the electric sparks generated by friction of the textile 
material (especially of silk) as it leaves the hath of 
benzine, can be prevented by incorporating with the latter, 
0'1 per cent, of a mixture of 4 parts of oleine, 4 parts of 
alcohol, and 1 part of ammonia. A further precaution 
consists in passing the material, when it leaves the bath of 
benzine, over a metal plale. The degreasing is effected in 
sheet iron vats containing the petroleum benzine, in which 
wooden receptacles holding the textile material, revolve. 
Each vat is surmounted by a sheet-iron frame, ending in 
a flue j and each frame can be hermetically closed by means 
of two iron shutters, so that in case of fire, any vat can be 
completely isolated from the others.—A. S. 


that the first passage is the most important. The amount of 
mordant chemically fixed in the second passage is much 
less than in the first. The amount fixed increases gradually 
in subsequent passages until at about the fifth, as much 
is fixed as in the first. The amount of mechanically 
adhering mordant decreases rapidly after the first passage, 
until at the tenth, only about half as much is taken up as in 
the first. If tin chloride solution of 10° U. be used, 
most of the mordant is fixed in the sericin and is removed 
hy boiling off. With a solution of 30° B. the sericin 
and the fibroin are almost equally mordanted. Boiled-off 
silk holdB a larger amount of the mordant mechanically 
than raw silk.'—A. B. S. 

Dyeing Process; The -. G. v. Georgievics. 

Ber. 1903, 36 , 3787—3790. 

Contrary to ilinz and SchtOter (see this Journal, 1903, 
1126), the author finds that azobeuzene-psulpUonic acid 
does dye wool in a neutral bath. Binz and Scltroter (Joe. 
eit.) state that wheu wool is dyed with p-oxyazobenzene 
there is a chemical combination of this body with the 
substance of the wool-fibre. Against this the author finds 
that p-oxyazobenzeue can be extracted from the dyed ma¬ 
terial in the free state hy means of alcohol or benzene, and 
is therefore probably present in the free state on the fibre. 

—A. B. S. 

Oxalic Acid; Oxidation of - [Indigo Discharge ]. 

W. P. Jorissen and L. T. Reicher. Zeits. f. Farbon- u. 

Textil-Chcm., 1903, 22 , 431. 

The authors have investigated the oxidation of oxalic acid 
by free and combined oxygen in order to try to explain 
the action of this acid in accelerating the discharge of 
indigo by chromic, acid. They have been unable to prove 
the formation of ozone or hydrogen peroxide iu the oxida¬ 
tion of oxalic by chromic acid. Their failure in the latter 
case may he due to any hydrogen peroxide formed being 
immediately decomposed. From measurements of the 
velocity of oxidation of oxalic by chromic acid, the reaction 
is shown to be of the first order. Prnd’homme (this 
Journal, 1903,359, 491) ascribed the action of oxalic acid 
in the discharge of iudigotin by chromic acid, to the 
formation of an instable double compound of chromic 
and oxalic acids, which oxidises the iudigotin. This will 
only explain the reaction if it can be shown that the double 
reaction, the formation and decomposition of the double 
compound, takes place quicker than the direct oxidation ol 
indigo hy chromic acid. The reaction may possibly he a 
catalytic one, or a case of “ induced oxidation.”—A. B. S. 

Silk Goods; The Causes of Stains on -. R. Gnehm. 

Zeits. fiir Farben- u. Textil-Chem., 1903, 2 , [23], 453— 

455. 


Cotton Bleaching; Removal of Oil-stains in -. 

A. Scheurer. Bull. Soc. Ind. Mulhouse, 1903, 73 , 288—293. 
Experiments were made on the small scale with Turkey- 
red oil (recommended in a communication to the Mulhouse 
Industrial Society), oleic acid, and rosin, which were 
severally added, in one instance, to three portions of 
lime-water in which strips of a cotton tissue, spotted with 
petroleum and with mixtures of this with 25—75 per cent, 
of colza oil, were boiled, the samples being afterwards 
washed, soured, washed, boiled with a mixture of sodium 
carbonate, caustic soda, and rosin, again washed, soured, 
washed, and dried, the Turkey-red oil, oleic acid, and rosin 
being added, in a second instance, to a mixture of sodium 
carbonate, caustic soda, and rosin, in which similar strips 
of the oil-stained tissue were separately boiled, without 
having been previously treated with lime, the samples being 
afterwards treated as in the first ease. The results showed 
that the oleic acid and Turkey-red oil bad a slightly 
favourable influence upon the removal of the stains, while 
the influence of the rosin, thus employed in excess, was 
rather unfavourable to such action.—E. B. 

Silk Mordanting [Weighting'] ; Economy of Tin in -. 

P. Heermann. F&rber-Zeit., 1903, 14 , [88], 417. 
When silk is mordanted by repeated passages through tin 
chloride solution and fixation with soda, the author finds 


The author, in a previous communication (this Journal, 
1903, 4)5), referred to his inability, after about 10 weeks’ 
time, to produce in samples of dyed silks, weighted with 
staunie silicate - phosphate, brownish stains similar in 
character to those which, as pointed out by himself, in 
conjunction with lioth and Thomann (this Journal, 1902, 
968), make their appearance during the storage of such 
fabrics. He expressed hts belief, however, that the stains 
caused in this experiment by the action of sodium chlorida. 
would develop after a longer period of time. They have 
now done so. The sample of dyed silk tissue, which Sisley 
sent to the author (this Journal, 1903, 415), and upon 
which he had obtained with sodium chloride, after about 
four weeks, a reddish-brown spot, shows, after the lapse of 
nine months’ time since the test was made at Zurich, a 
distinct brownish stain in the part to which the salt was 
applied. Exposure to an atmosphere of ozone and the 
passage of alternating electric currents in the air near the 
samples were found, during periods of seven weeks and one 
month respectively, to be without influence upon the forma¬ 
tion of stains from a 5 per cent, solution of sodium chloride. 
From these and previous observations the conclusions are 
drown : (1) Human perspiration is capable of producing 
stains and destruction of the fibre in dyed silk fabrics. 
(2) Inasmuch as similar stains, as Sisley (this Journal, 
1908, 1828) 1903, 293 and 622) first pointed out, are 
caused by sodium chloride (and other metailio chlorides) 
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which is present in perspiration, there is little doubt that 
such action is due to this constituent of the latter. (,'!) 
The duration of the action, to the point when the discolo¬ 
ration is perceptible, varies within wide limits. It is 
influenced by atmospheric and climatic conditions (sec also 
this Journal, 1903, 293 and 362).—E. II. 

Potassium Ferro- and Ferricganide; Chemical Ki/ui 

librium between -, in Presence nj Alkalis. M. Print 

homme. VII., page 1346. 

Enqubh I’atkkts. 

Silk, Artificial; Manufacture of -. J. Stoerk, Brussels. 

Eng. 1’at. 26,982, Dec. 8, 1902. 

See Fr. Pat. 327,301 of 1902 ; this Journal, 1903, 949. 

-T. F. H. 

Silk, Artificial; Machines for Manufacture of -. 

It. W. Strehlcnert, Berlin. Eng. Pat. 28,364, Dec. 23, 
1902.! 

The conical vessel, which contains the coagulating liquid, 
and in which the forming nozzle is situated, is furnished, 
at its base, with an upwardly inclined return pipe, the top 
of which is connected, by a horizontal return conduit, 
with the conical vessel; the'Horizontal pipe, which enters 
the conical vessel tangentially, contains a liquid inlet, 
directed towards the conical vessel, so that the liquid 
circulates round the apparatus, carrying with it the threads, 
which are collected at the upper end of the inclined pipe, 
which is open.—T. P. H. 

Stubbing, Yarn, ,Vc.. Machine for Mordanting, Dgeing, 

<Vr. -. J. Kershaw, Bradford. Eng. Pat. 23,108, 

Nov. 15, 1902. 

The material is packed in the dye-vat between a perforated 
false bottom and a perforated cover. Conical passages, 
each containing a vertical steam pipe, pass through the 
material from under the false bottom unrl project through 
the cover. These passages are ill connection with the 
liquid under the false bottom. By means of the steam 
jets, the liquid is forced out of the top of the conical 
pipes agaiust suitable deflectors, which distribute it over 
the cover; it passes through the material into the space 
under the false bottom, and then the same process is 
repeated continuously. By means of an arrangement of 
eccentrics, the false bottom can he alternately raised stud 
lowered, thus increasing or relaxing the pressure on the 
material.—A. B. S. 

Fibrous Materials; Apparatus for Dgeing or Washing 

-. W, Dargue, F. B. Dargue, and A. \V. Dargue, 

Halifax. Eng. Pat. 7060, March 27, 1903. 

The invention relates to a machine for hank dyeing, &c. 
The hanks are hung on rollers, which are rotated in the 
dye-bath. The rollers aro carried by an endless chain 
arrangement, and, by suitable mechanism, can be lifted out 
of the liquid and made to travel on a moving carrriage to 
a suitable place for removing the dyed banks and putting on 
others. The same mechanism returns them to the dye-vat. 

—A. B. 3. 

• 

Dyeing, Bleaching , Mordanting , Washing, and Drying 
Cloth ; Apparatus for -. F. Oeff, Raueuthal, Ger¬ 

many. Eng. Pat. 16,549, July 28, 1903. 

The cloth is wound in a spiral manner on a frame, which 
revolves in the liquid. The arms of this frame consist of 
perforated pipes, through which the dye or other liquor is 
forced under pressure. The liquid is continuously circu¬ 
lated by means of a pump.—A. B. S. 

Printing Textiles ; Machines Jor -. W. Rott and 

T. Mtillen, Lodz, Russia. Eng. Pat. 10,925, May 13, 1903. 

The machine consists practically of two simplex printing 
machines. The fabric is printed on one side in the first 
machine and then passed through the second, which prints 
the other side. The second machine is driven by the first 
through a gear wheel, which can be removed if necessary 
so as to cut out the second machine.—A. B. S. 
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Silk-like leffects on Fabrics or other Material; Production 

of Glos»y - L. Lilienfeld, Vienna. Eng. Pat. 

14,483, June 29, 1903. 

Finely - powdered mica, white or suitably coloured, is 
mixed with a solution of a cellulose derivative, such 
as nitrocellulose, in a suitable solvent. The resulting 
mixture is printed on the desired material; this is dried, 
and can then he finished on ordinary finishing calenders. 
The cellulose solution can be coloured if necessary with 
dyes di."solved in spirit. —A. B. S. 

Products [ Discharges ] from Aldehydic and Analogous 

Compounds; Manufacture of -. L. Descamps, Lille, 

France. Fng. Pat. 19,446, Sept. 9, 1903. 

These products are produced by the action of aldehydes 
or analogous bodies on hydrosulphite*. They possess greut 
stability m the dry stale and at a high temperature, and 
rlevelop energetic reducing properties under the action of 
heat and moisture, such a* steaming, thus constituting 
good discharges for reducible colouring matters. —A. B. 8. 

French Patents. 

Aniline Black on Wool. M. Prud’hointne. Fr. Pat. 
333,386, June 25, 1903. 

The wool is woiked in an oxidising bath of chromic and 
oxalic acids. After exposing to the air for a few minutes, 
it is dyed cold, in a bath containing aniline and hydrochloric 
acid. Alter dyeing, the wool is washed in hot water, and 
then oxidised further in a hath containing copper chloride, 
aniline salt, and chlorate of potash. The black is finally 
developed by drying or steaming. The colour is improved 
by adding certain metallic salts to the dye-bath.—A. B. 8. 

Cop Dyeing ; Machine for -. L. Dotro. Fr. Pat. 

333,677, July 10, 1903. 

To facilitate the manipulation of the bobbins, they are 
placed on holders projecting from the sides of a vertieal 
prism of three or more sides. This arrangement allows 
more room for putting on and removing the bobbins than 
the usual one.—A. B. 8. 

Dyeing in Closed Vessels ; Apparatus for following the 

Course of -. L. Detre. Fr. Pat. 333,678, July 10, 

1903. 

A small quantity of the material to be treated is placed in 
a miniature dye-vessel with glass walls, where it undergoes 
the same treatment as the material in the large vessel. 

—A. B. S. 

Cleansing Material for Textiles. J. Ranouille. 

Fr. Pat. 333,636, May 26, 1903. 

A claim is made for a mixture of carbonates, sulphates, 
and chlorides of sodium and potassium, for use as a substi¬ 
tute for wood ashes in cleansing fabrics in laundries, &e. 

—A. B. S. 

VI—COLOURING WOOD, PAPER, 
LEATHER. Etc. 

Krqmsh Patent. 

Silrcr or other Metals on Paper, Leather, or the like i 
Producing a Bright Coaling of ——. F. Hilpert and 

F. I'auli, both of Nuremberg, Germany. Eng. Pat. 20,709, 
Sept. 26, 1903. 

A mixture of solutions of ammonium-silver nitrate and 
of a reducing salt is applied to a glass plate, the silver film 
produced on which, alter washing aud drying, is covered 
with a warm solution of gelatin; the paper or leather to be 
coated is laid on the film and rolled. After drying, the film 
can be stripped from the glass surface, and adheres to the 
paper or leather. The reducing solution is prepared by 
boiling an aqueous solution of potassium-sodium tartrate 
and sugar, also containing a stated proportion of ailver 
nitrate. Bright metallic coatings of other metals may be 
similarly obtained by tho described process, modified by the 
use of a suitable reducing solution.—E. 8. 
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French Patent. 

Paper and Cardboard; Process of Waterproofing and 

Colouring -. E. Kuch. Fr. Pat. 338,667, July 8, 

1903. 

Paper or cardboard coated with “ Kuchrotnine,” it white 
preparation acquires a surface impervious to water. The 
same result may be obtained by tbe use of silicates, or by 
any of the compositions known as “ cold-water paints.” 
Any pigment can be added for producing a coloured surface. 

—M.J. S. 

VII—ACIDS, ALKALIS. AND SALTS. 

Sulphuric Acid; Concentration of -. E. Hartmann 

and F. Benker. Zeits. augew. Chem., 1903,16, [48], 
1150—1155. 

The apparatus is a modification of and improvement on 
one devised by Adams in America in 1887, and adopted by 
Negrierand Co. at Perigeux, in France, in 1889 and 1890. 
(See Eng. Pats. 14,022 and 4171 of 1890; this Journal, 
1891,46,639.) The chamber acid runs into the first of 
a series of eight leaden pans, which are arranged in two 
rows of four, so that the first and eighth are contiguous. 
From the last pan the acid is delivered into the uppermost 
of a series (save for small works there are usually two 
parallel and identical series) of 20 porcelain lipped basins 
arranged in steps. Each basin rests in a thin fireclay dish 
pierced with holes, the joint between them being made 
tight by a mastic of asbestos and water-glass. The whole 
series is contained in a flue made of volvic lava, so con¬ 
structed that there is no communication between the 
portion below and the portion above the basins. Opposite 
each basin, in the side of the upper half of the flue, is an 
opening with a movuble lava door, so as to allow access 
for repairs. Hot gases from three furnaces at the bottom 
of the series pass up the flue, under the basins, and under 
the leaden pans, effecting the concentration. Tbe vapours 
from the acid ascend the upper half of the flue to the top, 
and pass into a small condenser, where they are partially 
condensed, the fairly strong acid so formed being returned 
to the top basin. The uneondensed vapours are taken by 
a pipe to the “ recuperator,” a large leaden vessel packed 
with small (rice-grain size) coke; from this there trickles 
acid of 1 • 16 to 1 ’31 sp. gr., which is returned to the pans. 
The gases which pass off from the recuperator are practi¬ 
cally free from sulphuric acid. Sometimes the acid 
draining from the recuperator is used for accumulators; 
in this caBo the coke is replaced by pumice, quartz, 
or broken stoneware. A separate firing arrangement 
is provided for the pane, but is only used if the higher 
concentration arrangement is laid off for any reason. 
The installation described will produce daily 7,000— 
8,000 kilos, of 92 per cent., 5,000—6,000 kilos, of 94 per 
cent., 4,000—5,000 kilos, of 97—98 per cent, acid, with 
expenditure in coal of 15, 20, and 25 per cent, respec¬ 
tively, starting from tbe chamber acid. The authors claim 
a number of advantages over concentration in platinum 
or in cast-iron, and in part over the Kessler system of 
concentration.—J. T. I). 

Potassium Ferro- and Ferricyanide; Chemical Equili¬ 
brium between - in presence of Alkalis. M. 

Prud’homme. Bull. Soc. Chim., 1903, 29, [20], 1010— 
1012. 

Prolonged boiling with caustic potash causes potassium 
ferricyanide to become partially changed into potassium 
ferrocyanide; the change is complete in the presence of 
a reducing agent, such as glucose or indigo. The velocity 
of oxidation of the latter by a mixture of potassium ferri- 
eyanide and caustic soda is nearly proportional to the 
concentration of the solution:—V ■» cK + c' and V, — 
c,S + e{ ; c, o', c„ and c/ being constants. The velocity of 
oxidation of the same compound (in the form of indigo-dyed 
cotton) by a mixture of caujfic soda, potassium ferricyanide, 
and potassium ferrocyanide is almost inversely proportional 
to the amount of tbe latter salt present. The fact that the 
transformation of potassium ferricyanide into potassium 
ferrocyanide is completed only in the presence of a 


reducing agent can be explained by assuming the existence 
of a state of chemical equilibrium between the compounds 
taking part in the action, in the sense indicated in the 
equation— 2K,FeC,N, + 2KOH ;± 2K 4 FeC„N, + H,O s — 
although it has not been proved that hydrogen peroxide is 
so formed. When hydrogen peroxide is added to a solution 
of potassium ferrocyanide, potassium ferricyanide and 
caustic potash are produced, as is shown by the discharging 
action upon indigo of the mixture and the pink coloration 
given it by phenolphthaleln. A solution of potassium 
ferricyanide and caustic soda, to which an excess of 
hydrogen peroxide is added, first changes colour, and then 
becomes colourless, owing, presumably, to the formation of 
a molecular compound of potassium ferricyanide and 
sodium peroxide. The solution, moreover, loses its power 
of decolorising indigo. On heating, oxygen is evolved 
and potassium ferrocyanide is formed, the solution becoming 
pale yellow in colour. Hydrogen peroxide (12 vols.l, 
acidified with sulphuric acid, slowly decolorises indigo ; at 
a temperature of 70° C. the bleaching of a sample ot cotton 
tissue, containing indigotin at the rate of 0'5 grm. per 
sq. in., takes place in about, 15 hours'time. In the presence 
of alkalis the action is much more rapid : at 70° C. it occurs 
in 2lj hours. At the ordinary temperature nearly six days 
are required for the same action to take place.—K. B. 

Manganous Salts ; Behaviour of -, with Silver Peroxide. 

(). Ktihling. Zeits. augew. Chem., 1903,16, [48], 1145 
—1150. 

While bismuth peroxide aud, under certain conditions, 
lead peroxide, convert manganous salts into permanganate, 
other peroxides precipitate them in the form of manganese 
peroxide. Fersulphates behave in the latter way, but 
Marshall having shown that the oxidation by persulphates 
proceeds, in presence of silver salts, as far as the formation 
of permanganate, the author has investigated the effect on 
manganous salts of silver peroxide. The peroxide was used 
in the form of “ silver peroxide nitrate,” 2 Ag 3 0 4 . AgMOj, 
produced at the anode during electrolysis of neutral silver 
uitrate solution. The results show that silver peroxide 
behaves similarly to lead peroxide. Small quantities of 
manganous salt in acid solution are completely converted, 
by a considerable excess (eight or Dine times the amount 
indicated by tbe equation) of silver peroxide, into per¬ 
manganate ; but larger amounts give rise, even in presence 
of excess of silvor peroxide, to precipitation of manganese 
peroxide.—J. T. D. 

Oxygen j Extraction of - , by Partial Liquefaction of 

Air. G. Claude. Comptes rend., 1903, 137, [20], 783 
—786. 

Aik, contained in a reservoir at 2 atmospheres pressure, is 
supplied, having been cooled to —160° C. by passage through 
a spiral immersed in liquid air, to au apparatus consisting 
of a number of vertical tubes immersed in a bath of liquid 
air to about two-thirds of their height, and all communi¬ 
cating with a common reservoir at the bottom aud a 
common reservoir at the top. The apparatus acts like a 
fractionating still-head, the liquefied air as it trickles down 
the tubes against the current of gas becoming continually 
richer in oxygen, and the ascending gas becomiug con¬ 
tinually richer in nitrogen. The rate of working and the 
composition of the liquid in the receiver vary with the 
pressure in the apparatus ; at 0-7 atmosphere the escaping 
gas is almost pure (97—98 per cent.) nitrogen, while tbe 
liquid which collects in the lower reservoir contains 57 per 
cent, of oxygen. This concentration is thus aohieved by 
tbe liquefaction of only about one-tbird of the volume of 
atmospheric air acted upon. Apparatus hus already been 
constructed capable of yielding 30—40 cb. in. (1,000— 
1,400 cb. ft.) of 92 per cent, oxygen or 100—120 ob. m. 
(3,500—4,200 cb. ft.) of 55 per cent, oxygen per hour. 

— J. T. D. 

Ferro - and Ferricyanic Acid j Chemical Equilibrium 
between -. M. Prud’hotnme. XXIII., page 1368. 

Persulphates i Electrolytic Production of -• 

G. Levi. XI. A., page 1854. 
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Chlorides, Bromides, and Iodides; Determination of _. 

S. Benedict and J. F. Snell. XXIII., page 13(18. 

Iodine; Separation of -, from Mixtures of Alkali 

Halides as Iodic Acid. Preparation of Pure Iodine. 
H. Baubigny and P. Rivals. XXIII., page 1308. 

Carbon in Carbides; Detennination of -. F. A. J. 

Fitzgerald and H. M. Loomis. XXIII., page 1307. 

English Patents. 

Sulphuric Acid; Manufacture of - [bp the Chamber 

Process]. A. L. Stinville, Paris. Eng. Pat. 519, 
Jan. 8, 1903. 

See Fr. Pat. 323,252 of 1902 ; this Journal, 1903, 495. 

—E. S. 

Hydrocyanic Acid, and Cyanide Salts therefrom ; Manu¬ 
facture of - - ■ J. II. Paul, Charlton, Kent. Fug. 

Pat. 72, Jan. 1, 1903. 

Calcium ferroeyanido is heated with sulphuric acid to 
produce hydrocyanic acid gas, which is led into a solution 
of potassium or sodium hydroxide, to obtain solution of the 
corresponding cyanide. The loss involved in the similar 
use of potassium ferroeyanido, owing to the formation of 
a potassium-iron ferrocyanide, which is only attacked with 
difficulty, is thus avoided.—E. S. 

Alkaline Chlorides; Electrolytic Decomposition of -. 

J. D. Gilmour. Eng. Pat. 22,135, Oct. 11, 1902. XI. A., 
page 1354. 

Soluble Glass ; Manufacture of --. 1. J Brown. 

Eng. Pat. 24,237, Nov. 5, 1902. XI. A,, page 1354. 

[ Cyanides, Oxalates ] Useful Products; Manufacture of 

-, from or by means of Nitrates. C. F. Cross, 

London, and J. Young, Glasgow. Eng. Pat. 28,077, 
Dec. 19, 1902. 

A NlTliviK, preferably an alkali nitrate, or a mixture of 
nitrates, is mixed with a carbohydrate of the sugar type, 
an alkali or alkaline earth, and a little water, and the mass 
is gradually heated, ultimately up to 150° to 170 C., to 
obtniu an alkuli oxalate and a cyanide as main products. 
If it he desired to obtain the maximum proportion of a 
cyanide, metallic iron is preferably added to the mixture ; 
or if sulphur or a sulphur compound is added, a thio¬ 
cyanate (sulphocyanide) is produced. Ammonia evolved 
during the heating operations may be recovered by suitable 
means. — E. S. 

Euaporatiny and Distilling Liquids [Sea or Salt Water ] ; 
Apparatus for A. L. Normandy and h. Normandy. 

Eng. Pat. 381, Jan. 8, 1903. I., page 1340. 

Il/drosulp'iite Salts ; Manufacture of -—-. J. Y. John¬ 

son, Loudon. From the B.idisehe Amlin und So la habrik, 
La lwigshafen-on-Rhine, Genniuy. Eug. Pat. 2204, 
Jan. 29, 1903. 

An alkali metal, or alkali metal alloy, is caused to act on 
sulphur dioxide ia the presence of a suitable diluent or 
solvent, such as ether or absolute alcohol. If the latter is 
employed, a temperature under 10’C. (say about 5 C.l 
sifould be maintained during the reaction. The alkali metal 
is gradually transformed into a solid white hydrosulphite 

salt.—E. S. 

'Icygey; and Nitrogen from Atmospheric Air; Apparatus 
for Separating Gases from their Mixtures, especially 

-- R. P. Pictet, Steglitz-bei-Bcrliu. Eng. l’at. 14,303, 

June 27, 1903. Under Internat. Conv., June 28, 1902. 

.She Fr. Pat. 328,600 of 1902: this Journal, 1903, 364. 

—T. F. B. 

United States Patents. 

Alkalis and Alkali Earths; Manufacturing Hydrates of 

-. F. Jahn, Ridley Park, l’a., Assignor to Harrison 

Bros, and Co., Philadelphia, Pa. U.S, Pat. 744,920, 
Nov. 24, 1903. 

An extended mass of porous material (metal),of which the 
sulphide is “ physically and chemically resistant to the 


action of the residual electrolyte,” is placed as an anode at 
the bottom of a vessel charged with an alkali or alkaline 
j earth sulphide solution, an agitator being made the cathode. 

The production of barium hydroxide from barium sulphide 
i solution by electrolysis, with a mass of Huely-divided iron 
acting as anode, is especially claimed.— E. S. 

Alumina and By-Products; Process of Making -. 

L. li. Keogh, Assignor to N J. Gareau, both of Pem¬ 
broke, Canada. U.S. Pat. 744,765, Nov. 24, 1903. 

Aluminium sulphate is mixed with sodium ehlorido and 
water to form a thick pulp, which is heated to from 200" to 
300' O. whilst steam is passed through, to form a mixture 
of alumina and sodium sulphate, with evolution of hydro¬ 
chloric acid. The alumina is then separated from the 
product. If compounds of iron arc present with the 
aluminium sulphate, carbonaceous matter is added as well 
as sodium chloride, and after the mixture has been steamed, 
as in the former case, the mass is heated to redness in a 
reverberatory furnace. “Alum cake” may be substituted 
for aluminium sulphate in the process, in which case car- 
bouaoeous matter is added to the described mixture, whether 
iron compounds are or ure not present, and u red heat is 
finally attained. (Compare U.S. Put. 740,364, 1908 i this 
Journal, 1903, 1130.) — H. S. 

Ammoiiiacal liquors; Apparatus for the Distillation of 

-. <1. Wilton, London. U.S. l’at. 745,470, Deo. 1, 

1903. 

See Eng. I’at. 24,831 of 1901 ; this Journal, 1903, 494. 

—T. P. B. 

Trisodium Phosphate; Manufacturing ——. E. H. 

Strickler, Baltimore, Md. U.S. Pat. 744,128, Nov. 17, 
1903. 

The product obtained by treating calcium phosphate with 
solution of nitre cake (sodium bisulphato), is concentrated, 
and furnaced with a carbonaceous material. The f urn iced 
product is dissolved in water, and tribasic sodium phosphite 
is crystallised out of the solution.—E. S. 

Fhenoh Patents. 

Barium Carbonate, Baryta, and Barium Dioxide; Manu¬ 
facture of ——. A. N. Helouis, L. Mauclaire, and E. 
Meyer. Fr. I’at. 333,724, July 10, 1903. 

Barium sulphate is agglomerated with heavy carbon by a 
resin, and the mixture is heated in retorts similar to those 
employed in gis-making. The product is cooled in closed 
vessels, and when cold is moistened and treated ia suitable 
apparatus with carbon dioxide gas, which may have been 
collected in the first operation. Barium carbonate is thus 
formed, and hydrogen sulphide. When a wet process is 
used, the barium sulphide, obtained us described, is dissolved 
in boiling water, and an oxide, such as manganese, zina, or 
iron oxide, is added to form a sulphide, which precipitates, 
leaving barium hydroxide in solution, from which, ufter 
separation aud drying, barium dioxide miybe formal by 
known processes.—E. 8. 

Carbides of Alkali and Alkaline-Earth Metals; Manufac¬ 
ture of ——, by the Aluminium Thermic Process. A- N. 
Hdlouis, L. Mauclaire, aud K. Meyer. Fr. Pat. 3)1,725, 
July 10, 1903. J 

The vessel in which the reaction takes plaoa is lined with 
maguesia bricks, reinforced internally by briquettes made 
up of alkaline-earth oxilesor carbonates, mixed with car¬ 
bon in proportion to form the carbides. A bath is formed 
ia the interior hy fusing a mixture of aluminium with iron 
or chromium oxide for iusttuco, into which bath a mixture 
of the alkaline or alkaline-earth bases, mixed with carbon 
and aluminium, is placed. The temperature attained is 
stated to he 4,090’ C., and the carbides produced are fused. 
The process is also available ia obtaiaiag ooruadam, for 
application of which as a refractory pro luct in metallurgical 
furnaces aud otherwise, a claim is made.—K. S. 
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Centrifugal Apparatus ; A Quick Discharge -, for 

Sorting out and Enriching Granular Materials, such as 
Phosphates, Kaolins, ftc. L. Beaussart. First Addition, 
dated June 13, 1908, to Mr. Pat. 324,114 of Aug. 29, 

1902. (See this Journal, 1903, 544.) 

A drum covered with a baffle plate which leaves an annular 
space between it and the sides of the drum, is fixed to a ver¬ 
tical rotating shaft. Surrounding this shaft is a tube, pass¬ 
ing through the cover and emerging beneath a metal dome 
placed at the bottom of the drum. The top part of the tube 
is funnel-shaped, and receives the materials, such as water 
charged with suspended particles, which are to be treated. 
On reaching the bottom of the drum, the. centrifugal force 
separates out the solid matter, which adheres to the Bides of 
the drum, and the clarified water rises in the drum and 
overflows at the top. When a sufficient amount of sediment 
has accumulated, a vertical pipe bent into a horizontal 
funnel at its lower extremity, is lowered into the drum by 
means of a lever, the sediment rises in this tube, and is 
collected at the discharge end.—L. I 1 '. G. 

Phosphates; Process of Converting -, into Dicalcium 

Phosphate , Hydrated Calcium Sulphate, and Carbon 
Dioxide. P. de Wilde. Fr. l’at. 333,344, June 24, 

1903. 

Sun Eng. Pat. 14,194 of 1903 ; this Journal, 1903, 1085. 

—t. f. n. 

Oxides of Antimony anil Similar Products; System of 

Apparatus for the Condensation of -. H. E. Iler- 

rcnschmidt. Fr. Pat. 333,306, June 23, 1903. 

Tub fumes of metallic oxides, and especially those of 
antimony oxides, are passed from the generating furnace, of 
whatever hind, through chambers having bailie divisions, 
into a sheet-iron chamber, arranged to contain successive 
series of vertical tubes, open above and below into the 
upper and lower portions respectively of the chamber. 
Each vertical tube branches into two parts, which join at 
the top and the bottom, so that in traversing these the 
fumeB divide into two portions, which reunite. The gases 
passing through a set of these pipes emerge below, to pass 
up a channel conducting to another similar set of pipes, 
and so on, the gases at the end being aspirated, washed, and 
discharged. Each of the vertically disposed pipes is pro¬ 
vided with mechanism for discharge of the oxides collected. 

—E. S. 

Oxyyen; Preparation of -. G. F. Jaubert. First 

Addition, dated July 3, 1903, to Fr. Put. 325,627 of 
Oct. 27, 1902. (See "this Journal, 1903, 743.) 

The process described in the main patent is now modified 
in view of the preservation of the product. Dry chloride 
of lime is powdered with about one-twentieth of its weight 
of sulphate of copper, nickel, or cohalt, to constitute a 
powder which keeps well, and may be used at any time to 
evolve oxygen by treating it with a 15 per cent, solution of 
ferrous or manganous sulphate—E. S. 

Oxygen; Apparatus for the Industrial Manufacture of 

-. It. Artigue. Fr. Pat. 333,603, July 6, 1903. 

The apparatus is adapted to carry out the process of obtain¬ 
ing oxygen described in Fr. Pat. 325,627 of 1903 (this 
Journal, 1903, 743), and includes a sheet-iron generator, 
in which is a revolving perforated cylinder to contain 
chloiide of lime, alone, or mixed with cupric sulphate. The 
generator communicates with au elevated vessel charged 
with a solution of cupric and ferrouB sulphates, or with 
the latter only. The oxygen evolved passes for storage into 
a gasometer, which may be connected to more than one 
generator (see preceding abstract).—E. S. 

Graphite ; Purifying ——, by Water and Petroleum. 

B. Glogner. Fr. Pat. 333,553, July 3, 1908. 

The crude graphite, after being freed from the heavier of 
its impurities by a preliminary washing, is worked up with 
water, to which a stated apportion of petroleum is after¬ 
wards added. The whole is then placed in a closed vessel, 
which is well rotated or agitated, and after it is brought to 
rest, wster is injected upon the oil-carried floating layer of 
graphite to complete the purification.—E. S. 


Vin.-GLASS. POTTERY, ENAMELS. 

Porcelain; Influence of Eiriny Temperature on the 
Quality of. G. Vogt. La Ccramique, 1903, 0, [165], 
65—66. 

The chief difference between the old hard SCvres porcelain 
body and tb* new soft body being that the former contains 
8'SI mols. of silieu and the latter 14 mols., the author 
endeavoured to convert the former into the latter by adding 
the deficiency and firing at the corresponding temperatures. 
With this object he incorporated 76'6 per cent, of old 
body with 23'4 per ceut. of ground silica, and applied to 
one portion of the resulting ware a calcareous glaze con¬ 
sisting of 4 mols. of silica, 0-5 mol. of alumins, 0'7 mol. 
of lime, and 0-3 mol. of potash; this ware was fired in an 
oxidising atmosphere at about 1,308"O. The other portion 
was glazed with Sevres refractory glaze (pegmatite), con¬ 
taining 70 per cent, of felspar and 30 per cent, of quartz, 
and was fired in a reducing atmosphere at 1,400° In 
both eases excellent results were obtained, thus demon¬ 
strating thnt one and the same body will furnish porcelain 
of different qualities, by merely changing the glaze and the 
firing temperature, simply because the coefficient of expan¬ 
sion is modified by a difference in temperature of about 
100' C. in the kiln. The conclusions drawn from this 
experience are that, provided the porcelain body contains 
sufficient kaolin to impart the necessary plasticity, and 
enough fusible matters and quartz to render the ware 
transparent, without unduly softening it, uuy desired quality 
of porcelain can be obtained by modifying the kiln tem¬ 
perature to as to change the coefficient of expansion. 
The reason for this is that all porcelain bodies that contain 
sufficient fusible constituents to be vilritinble, tend, as the 
firiug temperature rises, to acquire the coefficient of 
expansion of the hard body, it being immaterial whether 
the vitrifying ingredients consist largely of lime, as in hard 
Sevres body, or of felspar alone, as in the new Sevres body 
and others of similar character.—C. S. 

Titanic Acid in Clays; Presence of -. G. Vogt. 

La Ceramique, 1903, 0, [165], 68. 

Ai/riiortiii the presence of titanic acid in clays was 
mentioned by Kiley, as long ago as 1862, and subsequently 
by Seger, it seems to have very rarely formed the object of 
analytical determination since, notwithstanding the com¬ 
parative ease with which it can now be detected hy the 
strong yellow coloration furnished with hydrogen peroxide 
ov sodium peroxide. The author, however, has found it in 
every one of the 37 varieties of French clays examined at 
Sbvres, the proportion ranging from 0-04 per ceut. to 0-08 
per cent. In addition to its influence on the fusibility of 
the other acids, it is considered possible that titanic acid may 
have an important effect on the colour acquired by class 
and kuolius when fired, especially when ferric oxide is 
present; and it is therefore regarded as desirable that the acid 
should be tested for, at least qualitatively, iu all analyses 
of clays.—C. >S. 

IX.—BUILDING MATERIALS. CLAYS, * 
MORTARS. AND CEMENTS. 

Portland Cement; Influence of Fineness of Grinding on 

the Clinhering of - E. I). Campbell and S. Ball. 

J. Amer. Chem. Soc., 1903, 25, [11], 1103—1112. 
Determining Clinker Temperature in the Rotary Kiln.— 
To ascertain the exact difference between the actual tem¬ 
perature of the clinker in the rotary kiln and that recorded 
by the Le Chatelier thermo-couple, a mixture of magnesite 
brick and fusible clay was ground fine, mixed with water 
to a strong paste, and formed into $-in. cubes. These were 
fed to the rotary kiln togttber with pieces of Seger cones, 
and the temperature was raised until the pieces coming out 
showed the same degree of softening as a standard cone. 
From the results it appears that the observed temperature 
coincides with the clinker temperature at about 1270° C.. 
but is 16° C. higher at 1000° C. and 19° lower at 1600° C 
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The composition of the clinker produced at “ some of the 
higher temperatures ” was as follows " Total Sit»-, 21 -55 • 
total AljO s> 9-09; Fe-jOj, 2 ■ 06 ; CaO, 63-01; MgO, 2 - 73 - 
S0 3 , 0*60; total, 99 1 56 per cent.” The molecular ratios 
in the clinker calculated to the basis of 100 molecules of 
silica are as follows SiO., 100 ; A1.,0„ ”4-9 ■ Fe () a - <5 . ! 
CaO, 315-2; MgO, 19-1. ' ’ ' 5 ’ ! 

Influence of Grinding.— The first sample contained 72-1 
per cent, of grains that passed through a 200-mesh .sieve, 
and 13-2 per cent, between this and 100-mesh size. The 
kiln temperatures ranged from 993° to 1612"C., aud the 
various resulting clinkers were made into cement with 1 • 5 
per cent, of dehydrated gypsum. In the subsequent boiling 
test, only the specimens kilned between 993° end 1081° C. 
furnished perfect pats, all the other pats being either 
cracked or disintegrated. In the second experiment, 98 
per cent, of the material passed through the 200-mesh 
sieve, and the kiln temperatures employed ranged from 
1022' to 1627” C. Under the boiling test the portions fired 
at 1022° to 1071° C. furnished perfect pats, as did also ! 
tho.-o kilned at 1475” to 1627’C., the intermediate ones 
being cracked, warped, or disintegrated. All the tempera¬ 
tures above 1500’ C. gave clinkers of normal appearance, 
and the time of initial setting of the cement pats diminished 
as the kiln temperature increased, though the time of the 
final set remained nearly constant. 

Examining the Reactions of Clinker,ny. —To throw 
some light on this question, some of the clinkers produced j 
at temperatures at which marked changes in the physical 
properties of the cement were observed were dissolved in 
dilute hydrochloric acid. In the usual method, decomuosi- 
tion is retarded by the formation of gelatiuous silicic acid on 
the particles of cement, and therefore digestion was employed, 
0-5 grin, of the substance being boiled for 2—3 minutes 
in 59 e.e. of hot water, and then stirred for about 0 minutes, 
without further heating, with au addition of 5 e.e. of hydro ■ 
chloric acid. After filtration, the residue was washed with 
acidified water to remove soluble salts, and gently ignited 
and weighed. The difference between this residue and 
the total insoluble residue, determined in the ordinary 
way was taken as “silica soluble in hydrochloric, acid.” 
The residue insoluble in hydrochloric acid was next 
boiled with a 10 per cent, solution of sodium carbonate, 
filtered, washed, and weighed, the loss being regarded as 
"silica soluble in solium carbonate.” Ou treating the 
residue from this operation with hydrofluoric arid, the 
resulting loss was set down as “ silica removed by hydro¬ 
fluoric acid,” and the final residue as “ residue from hydro¬ 
fluoric acid.” The results showed that the silica soluble 
in hydrochloric acid increases with the kiln temperature 
employed. The silica soluble in sodium carbonate attains 
its maximum in the sample fired at 1352' C„ the undc.com- 
posed silicates being smallest in the same ample. Tin- 
amount of undocouiposed silicates increases with the rise 
in temperature above 1352° C., and the proportion of silica 
liberated when these silicates are treated with hydrofluoric 
acid is about 50 per cent. The probability is that till the 
original silicates have been converted into readily decompos- : 
able basic silicates below 1352° 0., and that the increased 
quautity of undecomposed silicates at higher temperatures is 
slue to the more acid silicates left in the magma, from which I 
the true cement-forming constituents have separated. 


English Patents. 

Kilns, or Ovens, for Burning Cement, Blaster, or Lime. 
G. H. Alexander, Birmingham. Kng. Pat. 21,480, Oct. 2, 
1902. 

A charging aperture is arranged in the top of the kiln, 
and a number of apertures are formed in the sides of the 
kiln opposite each other, so that the contents of the kilu 
may be emptied through one opening by au attendant 
working at the opposite opening. Or else these apertures 
way be dispensed with, and the fire bars combined together 
and pivoted on one side so that the burnt charge may be 
lowered bodily into a truok placed below the bars, which 
way be balanced by external weights. A forced draught is 
introduced just above the bars.—A. G. L. 


Asphalts Artificial -. P. M. Justice. From Aktiesels- 

kabet, Venezuela-Asfalt Kompagnie. Eng. Pat. 81.799 
Oct. 9, 1903. III., page 1343. 

Frbncii Patkntb. 

Stones, Artificials Manufacture of -. J. Purvis aud 

T. House. Ft-. Put. 333,433, dune 29, 1903 . 

•Skis Eng. Pat. 3291 of 1903 ; this Journal, 1903 , 629. 

—T. F. B. 

Wooil, Non-Inflammable s Process for Making _. 

H. Peddle. Fr. Pat. 333,453, June 30, 1903. 

Skis Eng. Pst. 14,522 of 1903 ; this Journal, 1903, 998 

—T. F. B. 

Building Materials, Coatings, anil other Applications: 

New Product for -. J. K. Tolhili. Fr. Pat. 333,781, 

July 11, 1903. 

Ikn t .1 18 parts of any mineral or vegetable matter, suoli 
as slug, sawdust, sand, or asbestos, are mixed with one 
part nt a basic cement, preferably calcined magnesite. 
Ihc mixture is then moistened with a liquid, best obtained 
by dissolving equal parts of magnesium chloride and silicic 
acid in water, placed in moulds and allowed to dry. It 
may also be applied to walls, Ac., in the form of a coating 
by means ol a trowel. Silicic acid may also be used alone 
without any magnesium chloride.—A. G. I,. 


X.—METALLURGY. 

[Steel], Small Ur.ssemr Converter Process, and Cost of 
Applying it. Utickenbult. Stahl u. Eisen, 1903 23 
1227 ; Ohem.-Zeil., 1903, 27, [93], Hep. 307. ’ ’ 

The author considers that tlm best converter capacity is 
1,000 kilos, (l ton). If smaller quantities are used the 
first charge is not hot enough 1 but when once the converter 
is heated, the weight of the charge may be reduced to 
800—900 kilos. For the small converter-process it is 
necessary to allow for a loss of 7 per cent., coupled with a 
consumption of coke equal to L5 per cent, in the cupola, 
llie converter loss depends largely on the skill of the 
operator; it maybe reckoned, however, nt 10-5 to II per 
cent, in all, including 2-5—3 percent, from the ferroman¬ 
ganese, fermsiliron, Spiegel, and aluminium added. From 
1 to 2 M. of coke are used for wanning the converters 
moulds, Ac., per 1,000 kilos, of steel.—\V. G. M. 

Sulphur in Iron; Influence of Silicon and Carbon on _. 

I'. Wust and A. .Schuller. Stahl u. Eisen, 23 11*8 • 
Zeds, augew. Cliem., 1903, 16, [47J, 1131. ’ 

A veiiv pure iron was melted with varying quantities of 
pure ferrous sulphido and of ferrosilieon. The results show 
that silicon cannot be regarded as useful in practice for 
desulphurising iron. Desulphnrisatiou does, indeed, occur; 
with snnH percentages of silicon through the immiscibility 
of Silicon with iron sulphide, and with larger percentages 
through the formation and volatilisation of silicon sulphide 
With more than 20 per cent, of silicon practically the 
whole of the sulphur is thus removed. Ferrous sulphide 
and ferrosilieon, when heated together, enter into reaction 
with evolution of heat, and a substance is volatilised which’ 
is found to be SiS, as it has the properties ascribed by 
Colson to that compound. Moisture reacts ou it very 
readily, forming silica and hydrogen sulphide. (larbon and 
sulphur are usually looked on as mutually expelling one 
another from iron, and it is supposed that they form carbon 
bisulphide, which volatilises. The author finds, however 
that no carbon bisulphide escapes when irons rich in 
carbon and in sulphur are fused together in a current of 
nitrogen. When a high carbon iron is fused and sulphur 
added, the carbon is expelled us the sulphur increases 1 
with 25 per cent, of sulphur not more than 017 per cent, 
of carbon can be taken up by the iron, [f a high-carbon 
iron be fused with ferrous sulphide, the two alloy very 
•lowlj-, and the oarbon is gradually expelled. The speed o'f 
reaction is retarded by the difference in density of the two 
for on cooling there is found a lower layer of iron oon- 
taining the maximum amount of carbon compatible with the 
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sulphur it contains, and an upper layer of ferrous sulphide 
■which has taken up a very small amount of carbon. The 
author concludes that carbon does not act as a direct 
detulphuriser.—J. T. D. 

Iron, Finery j Red-shortness of — — , and its Causes. G. A. 
Forsberg. Oesterr. Zeits. Berg- u. Hfittcnw., 1908, 51, 
623 j Chcm.-Zeit., 1903, 27, [93], Rep. 307. 

Aiuj.ybeh and tests show that pig-iron which is free from 
sulphur and copper and contains but little silicon and 
manganese, affords an iron without any sign of red-short¬ 
ness, if the temperature of the blast in the finery exceed 
760° C. Bed-shortness first appears when the sulphur in the 
pig-iron amounts to O-Ontl—O'OIO per cent., and increases 
with the proportion of that element present, especially 
if copper or arsenic accompany it. The red-shortness of 
wrought iron is therefore caused by sulphur, either alone, 
or with copper or arsenic, and the assumption that oxide 
of iton contributes to the effect is erroneous.—W. G. M. 

Irens and Mild Steels; Modes of Deformation and oj 
Fracture of — —. F. Osmond, C. Fremont, and 

G. Cartaud. Comptes rend., 1903, 137, [91], 851— 
853. 

I nos 8 and steels bare to be looked on as possessing 
simultaneously amorphous, cellular, and crystalline struc¬ 
ture, and may undergo the strains, and break in the manner 
peculiar (o bodies possessing any one of these types of 

structure. 

For the some Steel , the application if static forces tends 
to produce strain, indicating amorphous or cellular structure, 
and ultimate fracture after considerable deformation ; 
while tempering at a blue heat, sudden shocks, or rapidly 
alteinaling stresses favour crystalline strains, and ultimate 
sudden fracture without notable defoimation. 

I or different Steels, crystalline strains and ultimate 
intercrystallinc fracture are more probable, as the crystalline 
structure is more marked. Other metals may have struc¬ 
tures as complicated as that of steel; but the mechanical 
properties arising from the different varieties of their 
structure are similar, while in the <ase of steel they are 
opposed. Cellular iron is plastic ; crystalline iron is 
brittle; it is this duality which gives to iron its peculiar 
position among constructive materials, and explains the 
unforeseen fractures w hie h occasions lly occur in the members 
of steel structures.—J. T. D. 

Ferrite and Cemcntite in Steel; Simultaneous Presence 
of -. E. F. Lange. Metallograpliist, 19U8,6, 9—13. 

The author finds that by prolonged heating at 6(10 — 
700° C., steel can be obtained in which the pearlite is : 
entirely segregated into its constituents, ferrite and 
cementite. A steel containing O'38 per cent, of combined 
carbon, 0-25 per cent, of silicon, 0-70 per cent, of manga- j 
nese, 0 - o3 per cent, of sulphur, and O'05 per cent, of 
phosphorus consisted entirely of free ferrite and free 
cementite ; in other specimens, the segregation was only 
artial. This statement, which has been confirmed by 
tead and by Arnold, is now accepted by Sauveur, who, in 
1896, stated that free ferrite and free cementite never exist 
together in the same steel, but separate as the eutectic 
alloy, pearlite, only the excess appearing as ferrite or 
cementite.—A. S. 

Classification f Gold Ores ] ; Notes on -. T. L. Garter 

and D. V. Burnett. J. Chero. Met. and Min. Soe. of 
South Africa, 1903, 4, [ 3 ], 119—195. 

On the Rand the mill pulp, after amalgamation, is usually 
classified for cyaniding into concentrates and coarse sands, 
sands, aDd slimes ; but the classification is not well defined, 
as the character of the products depends upon the special 
treatment used. 

Concentrates. —Pure concentrates are pratically unleach- 
able, and are of little use for cyaniding. Sufficient sand (say 
86 per cent.) is therefore mixed with the sulphides (14 per 
cent.) to render the mafftial suitable for leaching; the 
mixed product amounts to about 8— 9 per cent, of the mill 
prodnet. The cyaniding frtquently extends over 30 days. 
An experiment made by the authors has, however, shown 


that most of the gold is commonly extracted by the 10th 
day. The following scheme is proposed for dealing with 
the concentrates problem (a) Classifying concentrates 
and very coarsest of sand as clean as possible by means 
of increased “ Spitzlutte ” capacity, and dispensing with 
the use of the expensive vanners; and (6) Be-erushing 
and treating these concentrates and very coarse sand, in 
a revolving barrel or the like, with cyanide solution of 
suitable stiength. The result would he considerably higher 
extraction, a more amenable sand prodnet, owing to some 
of the finer portions of the coarse sands running into the 
tanks with the fine sands, a grest saving in both time and 
cyanide, and the utilisation by sands of some of the tank 
capacity now occupied by concentrates and very coarse 
sands, so affording the latter an extra two days for 
treatment. In regard to the sands, the tanks are filled 
with this product either by the Mein-Butters distributors 
or with the aid of n man with a hose. The authors prefer 
the latter. Of the components of these sands most of the 
gold is present in the rich sulphides and coarse sands 
which are always found with them. Tn one ease there 
were 3-73 per cent, of concentratea present, assaying 
14• 1 dwt. per ton, and 96’27 per cent, of sands, assaying 
only 0-57 dwt. per ton. In treating slimes it is essential 
that fine sands and float sulphides should be kept out of 
the slimes treatment tanks. The use of sufficiently large 
" Spitzkasten ” to allow the fine sands to settle (so that 
they may he returned to the tailings wheel) facilitates this. 
The large Spitzkasten at first used to ensure a thorough 
settlement of the slimes are now being replaced by tanks 
of (say) 50 ft. in diameter, into which the slimes are run 
direct from the tanks. It is usual in sonic mines to run 
the ore-washings from the sorting house into the tailings 
wheel, with the result that the free gold present escapes 
extraction in the sand tanks and is found in the slimes 
plant. It is better to run them into pits, and to add lime, 
which helps both to settle and to neutralise them, after 
which the mixture is passed through the mill, where 
the free gold is caught. Attention is being given to 
the treatment of old tailings heaps. The author believes 
that the gold extracted from such a material is rendered 
available by tbe mechanical splitting up of the sulphides 
owing to weathering. In that case only the concuitratcs 
present are useful, and it would be better to dump the 
concentrates residues in a place apart from the rest of 
the tailings, so that they would be ready for future 
treatment after weathering.—W. G. M. 

Cyanide Vats ; A System of Handling Sand Mechanically, 

for -. C. Butters and A. F. Crank. Trans. lust, of 

Min. aud Metall. Read Nov. 19, 1903. 

Thk works are designed for the treatment of 275 tons of 
tuilings daily, of which 55 per cent, consist of slimes and 
45 per cent, of sands. The plant described is employed 
for tbe treatment of the sand, 125 tons being handled twice 
during the working day of 10 hours. The sand-handling 
plant consists of a Butters distributor for charging the 
(2) collecting vats, one Blaisdell bottom-discharge excavator 
for discharging all the vats, one Blaisdell centrifugal dis¬ 
tributor for charging tbe (6) leaching vats, and a combination 
(if lour 16-in. belt conveyors for transport of the sand. Thu 
vats are 80 ft. diameter by 6 ft. deep, largo enough to take 
125 tons of sand; all are set upon one foundation, and 
each has a ceutral conveying belt below. Two of them are 
used for collecting and draining the sands received from tbe 
tailings wheel; their contents are then removed to one of 
the six leaching vats for cyanide treatment: The dis¬ 
tributor aud the launder spout are supported by cranes, so 
that they may be used upon either spindle, excavator 
beam or discs. The excavating and distributing machines 
are movable steel structures, spanning the tanks and 
travelling upon 16-lb. rails placed 9 ins. outside, 12 ins. 
above, and extending the length of the line of vats. The 
Blaisdell excavator consists of a steel truss bridge, sup¬ 
porting at midspan the excavator and driving gears, and 
at one end the motor traverse gears. In dealing with a 
filled vat, the boring head is first brought over the opened 
central discharge valve, and driven through tbe sand 
The excavator Beam is then raised to clearance position 
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and is brought over the discharge opening by moving 
the bridge forward. The beam is now lowered until 
t he discs meet the sand, when the revolving gears may 
he started and the required feed set. The machine then 
run* without attention until it comes into contact with the 
automatic stop. The Blaisdell centrifugal distributor is 
supported at midspan of a movable steel bridge haviug a 
deck and trucks similar in design to those of the excavator, 
but not so heavy in construction. At one end of this 
bridge a tripper is placed overhanging a conveyor and 
diverting the sand from the latter to a conveyor upon 
the bridge deck. This discharges into a east-iron hopper 
at the bridge centre. A revolving vertical spindle passes 
through the hopper, and has a horizontal steel disc keyed 
upon the lower end and provided with short radial vanes 
of angle iron. The vaned disc or distributor revolves 
rapidly, and sand falling from the hopper upon the whirling 
surface is showered evenly over the vat surface below. 
A cylindrical guard-ring of light sheet iron, 15 ins. wide 
and 24 ft. in diameter, surrounds the distributor, which 
prevents the loss of stray sand particles when lilliug near the 
top of the vat. When working the distributor, the shiftsman 
starts the traverse gears and ruus the distributor into position 
over the closed central valve of an empty leaching vat. He 
then starts the distributor and conveyor. Leaving the 
machine, he passes along tho sand-house to the switch¬ 
board of the motor driving the conveyors. After starting 
the conveyors, he passes on to the excavator, which he has 
previously placed in position. He now starts it, and, after 
watching for a few minutes to see that the feed of excava¬ 
tion is properly set, he leaves it to itself. This machinery, 
during the present year, has demonstrated that the work in 
the sand-house may be executed regularly in a given time 
entirely independent of labour conditions. Both the supply 
and cost of labour may be disregarded, for tile primary 
consideration has now become merely the cost of power. 
The compact nature of sand in a collecting vat is well 
known. In these works, the sand is removed from the 
collecting vat and transferred to the leaching vat before 
leaching. One advantage gained is that the subsequent 
percolation is exceedingly sure, rapid, and thorough; 125 
tons of sand will, when drained, form a deposit of 3 ft. 6 ins. 
deep in a 80-ft. collecting vat. After the complete disinte¬ 
gration secured by the excavating process, the sand is again 
broken up and blended bv the action of the distributor, 
with the result that the 125 tons will produce a depth of 
4 ft 8 ins. in the 30 ft. leaching vats before the introduction 
of solution, and subsequently settle 8 ins. during treatment. 
The opportunity secured for complete percolation is obvious. 
At Virginia City the yearly cost of one electrical b.p. is 
84-00 dols., or r %d. per h.p. hour. A high potential 
polyphase current is transmitted from the power station, 
60 miles distant, to step-dowu transformers at the works, 
und from these is distributed to various motors. One of 
those motors drives a 110 volt D.C. generator, for supplying 
the power required by the excavator and distributor 
motors. An addition of 15 per cent, must therefore be 
made to the cost of h.p. used by these machines to cover 
the loss in the motor-generutor set. With this addition the 
total cost per h.p. hour would be 1-pt c > lin ' 1 tll , < ;., c " S j S “ ri ' 
calculated on this basis in the following table. 1 he distri¬ 
butor requires 2'35 h.p., at the average speed ot 204 
revolutions per minute, and will, of course, run for (be same 
length of time as the excavator, and with a cost per h.p. 
hour of l T Vc. (MA)- The conveyor system is run 
from a polyphase motor and requires 11 4j l.p. 

Nos. 1, 2, and 3 are used. No. 4, when used, would 
require about 8 h.p., but it is not required with the present 
method of treatment. The total power used by this system 
tor the double handling of 125 tons a day throughout the 
sand-house creates a daily expense made up o i 
following items 


Discharging collecting vat.. . 80'5 h.p. hrs. at 1 ' • 

Conveyors, Nos. 1,2, and 3... 4f5 ■■ 11 St,c - 

Distributing. 3’ s >■ ” 1 1 c - ■ 1 

Discharging leaching vat... ll’B - .. 1 lc - • 

Total cost for 138 tons. 3s. lid. 

„ - lton . 


Cents. 
. 38’55 
. 89-80 
IPS5 
. 12-65 

95-86 

0-768 


The time required for shifting machines, setting, lubrioa- 
tioo, and cleaning up will usually amount to two hours per 
day, or 20 per cent, of u l()-hour day, for which 3 dols. 
(12s. 4<L) is paid. The working costs may be tabulated as 
follows:— 


Power. 

Supplies and wear (estimated) 
Liilxmr. 


Total. 

Cost per ton 


8. d. 

Cents. 

8 11 

95-85 

o io* 

81*00 

2 5* 

0-00 

7 3* 

177-25 

o* 

1*415 


If the works hail to be enlarged from a capacity of 401) 
tons of tailings daily to a capacity of 1,000 tons, and the 
percentage of sand continued about what it is now, the 
only change required for enabling the machines to handle 
the 480 to 500 tons of sand twice .11 the 24 hours would be 
to replace the present excavator motor for one of greator 
power. The El Oro Mining and Hallway Co., of Mexico, 
are now erecting n complete cyanide plant for their new 
100-stainp mill. The plant for treating the sands consiats 
of nine collecting vats, 22 ft. by 10 ft,, served by one 
Blaisdell excavator, aud 14 leaching vats, 40 ft. by 6 ft., in 
two rows, served by one excavator. By arranging a series 
of Hobins belt-conveyors the contents of any one leaching 
vat cun be transferred to any other leaching vat, or conveyed 
direct to the tailings dump; the capacity of excavators Bnd 
of the belt-conveyors is too tons per hour. The estimated 
cost of working this plant in Mexico at the rate of 200 tons 
per day is 1 \d. per ton. it requires the services of 
two men, the cost of power being taken at, 2/. per b.p. 
per annum. No cyanide solution is ever ruu into the 
collecting tank, as its contents, after having been filled 
from the battery, are allowed to drain, and are then 
transferred by means of the exeat ator directly to the 
leaching tank. Therefore no loss of gold cau take place 
from ctanidc solution having been introduced into the 
collecting tank, as is the case when tile collecting tunk is 
filled directly from the battery, and gets its preliminary 
treatment of cyanide solution in the same tunk. The use 
of the Blaisdell excavator reduces the number of vats 
required to produce a given result, as-rapid percolation 
takes place in all the vais used for leaching, while at present 
only one half the vats are in a condition for perfect percola¬ 
tion. This process has now removed one of the last 
difficulties in gradual elimination of hand labour from 
modem gold mills, so that the whole mill-work can be 
made practically automatic.—J. 11. Cl. 

Copper; Effect of Impurities on Commercial -. E. A. 

Lewis. Engineering, Dec. 4, 1903, 753. 


This impurities may be divided into three groups;—(1) 
Metals (lead, bismuth) which separate out round the copper 
crystals in the free state. (2) Metals (arsenic, antimony, 
tin, zinc) and also the non-metals oxygen, phosphorus, and 
sulphur, which unite with the copper and separate out 
round the crystals of the latter in the form of an alloy or 
compound. (3) Metals (iron, manganese, aluminium, and 
nickel) which form a solid solution with the copper. The 
addition of 0-2 per ceut. of lead or bismuth to pure copper 
renders the metal so brittle that it cannot he rolled. 
Bismuth is fur more injurious than lead, an addition of 
even 0 002 per cent, to pure copper being sufficient to make 
the latter brittle. Copper containing 0-2 per cent, of 
arsenic, phosphorus, or tin can lie rolled hot and is very 
malleable. With 0-2 per ceut. of antimony or zinc it 
frequently cracks at the edges when rolled. It may 
contain up to 1 per cent, of cuprous oxide, without the 
malleability being affected, if no other impurity be also 
present. Copper with 0-2 per cent, of iron, manganese, 
aluminium, or nickel has a micro-structure similar to that 
of the pure metal. The injurious * fleet of bismuth, lead, 
aud antimony is neutralised, to some extent, by the 
addition of arsenic, but is intensified by the addition of tin, 
manganese, or aluminium. 0-5 per cent, ot manganese or 
aluminium is capable of neutralising the injurious influence 
of 0 -1 per cent, of sulphur. The following are stated to be 
the requirements for the four kinds of copper now in use for 
boiler tubes, &o. (1) Ordinary refitted copper iboald 

contain 99 --6 per cent, of Copper, not more than 0 -1 per oent. 
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of lead or arsenic, or O'05 per cent, of antimony, loss than 
o • 005 per cent, of bismuth, and about 0 • 1 to 0 • 2 per cent, of 
oxygen, according to the amount of other impurities present. 
(2) Arsenical copper is harder and tougher and has a higher 
tensile strength, both at the ordinary temperature and at 
250° C., than ordinary refined copper. It should contain 
at least three times as much arsenic as the amount of lead 
and bismuth, and in no case less than 0-6 per cent, of 
arsenic. (3) Phosphorised copper is harder than ordinary 
copper. It should contain 99-7—99-8 per cent, of copper, 

0-05 _()• 1 per cent of phosphorus, and not more than 

0 • 04 per cent, of oxygen. (4) Copper containing 2 or 3 per 
cent, of nickel or manganese is harder and has a higher 
tensile strength than ordiuary copper. It should not contain 
more than traces of lead or antimony. (See also this 
Journal, 1901, 254.)—A. S. 


Aluminium! Welding of -. S, Cowper-Coles. 

Electro-Chemist and Metall., 1903,3, 340—243. 

AFTK.it referring to some of the methods which have been 
proposed for welding aluminium (see Eng. Pats. 24,123 of 
1899 and 6735 of 1900; this Journal, 1900, 251 ; 1901, 
587), the author describes his own process. The machine 
in which the welding is effected is provided with two clamp¬ 
ing screws, capable of being moved horizontally on suitable 
guides The parts to be welded are inserted in the clamp¬ 
ing screws and heated to the necessary temperature, and are 
then pressed together, whereby the two pans unite, whilst a 
ring of material consisting mainly of alumina is squeezed 
out and forms an insulating and supporting collar around 
the joint Ily means of a handle connected to suitable 
mechanism, a jet of water under pressure is now directed 
on to the weld, whilst, at the same time, a screen is inter¬ 
posed in front of the source of heat. I t is stated that the 
joint, after the collar has been tiled oft, is as strong as the 
rest of the metal.—A. >S. 


Tin, Commercial ; Analysis of -. L. & G- Campredon. 

XXIII., page 1368. 


Zinc; Atmospheric Corrosion of -. G. T. Moody. 

Proc. Chem. Soc., 1908, 19, [*72], 273. (See also this 

Journal, 1903, 745.) 

Thk recorded observation that hydrogen peroxide may be 
detected during the oxidation of zinc in presence of water 
has been brought forward by Dunstan in support of his 
contention that, in the case of iron, hydrogen peroxide 
“ is a necessary intermediate product of the chemical 
change involved in rusting ” (see Report of the Steel Rails 
Committee of the Board of Trade for 1900). Strips of thin 
sheet 2 inc were suspended in a muslin bag and exposed to 
the atmosphere for five months. At the end of this period, 
the semi-crystalline scale was detached from the metal and 
dried ; it had a composition closely agreeing with the formula 
ZnC0 3 , 3Zn(OH) 2 . The production of this basic carbonate 
may he regarded as evidence that the atmospheric corrosion 
of zinc is to he attributed not to direct oxidation of metal, 
but to an interaction with carbonic acid. This view is 
supported by the behaviour of zinc in a saturated solution 
of carbon dioxide. The metal dissolves with evolution of 
hydrogen and formation of zinc hydrogen carbonate. The 
resulting solution, when heated or exposed to air, becomes 
turbid, and on spontaneous evaporation yields a basic 
carbonate agreeing in composition with the product of 
atmospheric corrosion. The statement made by Dunstan 
{loc. (■it.) that iron, zinc, and lead behave similarly towards 
hydrogen peroxide is not in agreement with the observa¬ 
tions of the author. The author concludes that the atmo¬ 
spheric corrosion of ziuc, like that of iron, is the result of 
interaction between metal and acid, and that the attack on 
zinc is less marked because the aeiit is iu a great measure 
retained in combination as basic carbonate. 


English Patents. 

Cementation of Iron, Steel, and Cast Iron; Process for 

thi -. B. J. B. Mills, London. From J. Lecarme, 

Paris. Eng. Pat. 704, Jan. 10, 1903. 

S KE 1 ,’r p a t. 327,984 of 1902; this Journal, 1903, 1052. 

—T. F. B. 


Nickel; Analysis of Commercial — 
XX1I1., page 1369. 


A. Hollard. 


Iron- The Rusting of --. Purl II. G. T. Moody. 

Proc. Chem. Soc., 1903, 19, [271], 239-240. (See this j 

Journal, 1903, 745.) 

T,ik author has further investigated the causes of the 
rusting of iron, more particularly with reference to the 
influence of soluble substauces, and finds that the suits of 
strong acids, such ns sodium chloride and sulphate, 
potassium sulphate, ammonium sulphate, magnesium 
chloride and sulphate, calcium chloride and sulphate, and 
potassium chlorate have no retarding influence on rusting. 
These salts do not combine with and are not decomposed 
bv carbonic acid. Compounds which inhihit rusting may 
be divided into two classes. The first contains substances 
having an alkaline reaction, such as sodium carbonate, 
hydroxide, phosphate and borate, ammonium carbonate, 
and barium and calcium hydroxides, all of which directly 
absorb and combine with carbonic acid. The second class 
includes salts of weak acids, such as potassium and sodium 
nitrites, sodium formate, sodium acetate, potassium ferro- 
cyanide and chromate. These salts are all decomposed 
by carbonic acid. Potassium ferricyamde is a salt of a 
weak acid which does not appear to retard rusting in 
the least. This substance is, however, reduced by iron 
whether its solution be exposed to air or not, the metal 
becoming covered in either case with a mass of insoluble, 
greenish-blue cyanide. It may therefore be concluded that 
the influence of any particular compound on the atmospheric 
rusting of iron depends on its behaviour towards carbonic 
acid, and that only those substances which combine with 
or are decomposed by carbonic acid inhibit rusting. The 
agrial rusting of iron ca»not be attributed to hydrogen 
peroxide, hut must be regarded as a change 
interaction of iron and acid and subsequent formation of 
ruat by the oxidation of ferrous salt. 


Furnaces for the Rousting of Ores. W. T. Uushton, 
London. Eng. Pat. 26,782, Dec. 4, 1902. 

Thk furnace is of the horizontal continuous roasting type, 
and in one of its forms comprises two rotating cylindrical 
muffles in series, one above the other, having fixed ends of 
an intermittent charging inlet to one cylinder, and at- 
intermittent discharging outlet from the other cylinder, 
the lower cylinder being fed from the one above it. Each 
cylinder has an internal spiral conveying flange, with 
inclined lmftles projecting laterally from the flange ; the fixed 
ends are provided with inlets and outlets for air and gases, 
and there are intermittent feeding anil discharge valves 
actuated by a cam ou the rotating end of the cylinders. 
A heating chamber, immediately above one or more burners, 
is arranged below each cylinder. The invention may be 
applied to a furnace having any number of cylinders 
working in series or in parallel.—E. S. 


Sulphides from Ores; Apparatus for Use in Certain 

Processes for the Extraction of -. G. C. Marks,, 

London. From Broken Hill Proprietary Co., Ltd., 
Australia. Eng. Pat. 6724, March 23, 1903. 


is apparatus is adapted to carry out the concentration of 
Iphide ores by a continuous treatment of them by a saline 
lution, such as of salt cake, sodium, or potassium nitrate, 
of zinc nitrate and nitric acid, by which treatment the 
■her portion of the ore floats, and can bo mechanically 
parated from the tailings. The powdered ore is son 
mously delivered into a pan having a sloping bottom, 
th heating devices beneath, an adjustable feed-directing 
ate separating (except as to a small outlet) a sump or 
flings receiver from the discharge launder which receives 
e floated products. Reference is made to Eng. Pats. 
1279 and 26,980 of 1902; this Journal, 1908,918 and 
197 See also Fr. Pat. 326,867 of 1909, O.8. Pat. 785,071 
1 1908, and Eng. Pat. 19,788 of 1908 ; this Journal, 1908, 
71, 1001, and 1247.—E. 8. 
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Aluminium ; Process for Hardening -. C. Sorensen, 

•Slugelso, Denmark. Eng. pat. 20.758, Kept. 26, 1903. 

About 10 parts of alumininm are fused in a plumbago 
crucible with 1 part of potassium chloride nt a temperature 
of about 800° C , aud the liquid mass is poured on to sand 
to cool. Compare Eng. Pat. 9715 of 1903 ; this Journal, 
1903, 914.—E. S. 

Copper; Process of Hardening -, and Extracting 

Metals from Matrices. S. Oxnum, Wolverhampton, 
and J. Oxnum, Tipton. Eng. Pat. 21,665, Oct. 8, 1903. 

The copper to be hardened, is heated to dull redness, and 
is then immersed in urine, in which sugar may he dissolved. 

To extract a metal or mineral from its matrix, as galena 
or gold from quartz, the same process is used, whereby 
disintegration of the matrix is stated to he effected.—E. S. 

United States Patents. 
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Fbknoh Patents. 

Iron , Steel, aud their Alloys ; Manufacture of -. 

J. 11. i)e Alzugaray. Fr. Put. 333,383, June 20, 1903. 
The invention relates to obtaining iron, steel, or their 
alloys, wholly or in part, directly from the finely-powdered 
ores, these being mixed before furnacing, preferably ill the 
form of briquettes, with the necessary reducing aud refining 
substances. The proportion of carbon or its equivalent 
used, varies according to the nature of the ore, and the 
product which it is desired to produce. Fluxes may be 
added, and sometimes slags. Two classes of briquettes are 
described, one class containing carbon, with stated propor¬ 
tions of ore, fluorspar, sodium chloride, and chalk ; and the 
other class without carbon, containing the ore, fluorspar, 
sodium chloride, a considerable proportion of a silicate, 
and chalk. Tiiese two classes of briquettes inay be used 
together in adjusted proportions.— E. S. 


Steel; Process of Manufacturing -. W. B. Brookfield, 

Syracuse, N.Y. U.S. Pat. 744,031, Nov. 17, 1903. 

A MlXTUltE of from 94 to 70 parts of iron, 1 to 15 parts of 
chromium, and 5 to 15 parts of molybdenum, all by weight, 
are fused together, the molten mass is reduced to a 
fragmentary condition, e.g., by allowing it to drop into a 
liquid, and the fragments are melted in crucibles, to form 
steel.—E. S. 

Steel; Process of Manufacturing -. W. B. Brookfield, 

Syracuse, N.Y. U.S. Pat. 744,033, Nov. 17, 1903. 

From 94 to 60 parts, by weight, of iron, 5 to 25 parts of 
tungsten, and from 1 to 15 parts of chromium, are fused 
together, and subsequently treated as described iu the 
preceding abstract, to form steel.—K. S. 


Steel; Process of Manufacturing -. W. It. Brookfield, 

Syracuse, N.Y. U.S. Pat. 744,033, Nov. 17, 1903. 

The process described in the first of the two preceding 
abstracts is carried out upon a mixture of from 97 to 
45 parts, by weight, of iron, 1 to 15 parts of chromium, 1 
to 25 parts of tungsten, and l to 15 parts of molybdenum. 


Steel; Process for Transforming Cast Iron containing 
considerable Quantities of Chromium into —. 0. Mas- 
scuez, Germany. First Addition, dated July 1, 1903, to 
Fr. Pat. 329,132 of Fob. 6, 1903. (See this Journal, 
1903, 1002.) 

Instead of adding chlorides or fluorides as fluxes to cast 
iron containing chromium fused in a reveiberatory furnace, 
as in the main patent, easily fusible slags are chosen for the 
same purpose, which slags should not be so used as to take 
up more than 13 per cent, nt most of their weight of 
chromium oxide. The process is also available in the ease 
of iron containing more than 1 per cent, of chromium 
oxide.— K. S. 

Steel; Manufacture of -. T. J. Tresidder. Fr. Pat. 

333,582, July 4, 1903. 

Tub object of the invention is to manufacture a steel 
containing, in 1(1,600 parts by weight, from 28 to 32 parts 
of carbon, 25 to 30 parts of manganese, 225 to 250 parts of 
nickel, and 28 to 32 parts of tungsten. The charge, com¬ 
posed of about equal weights of himnutite or of Swedish 
iron, and of steel scrap, is melted in a Siemens furnace, 
and when the proportion of carbon is reduced below 1*5 


Steel; Manufacturing -. W. 11. Brookfield, Syracuse, 

N.Y. U.S. Pat. 744,034, Nov. 17, 1903. 

The process described iu the first cf the three preceding 
abstracts is conducted upon a mixture of from 99 to 80 
parts, by weight, of iron, with from 1 to 20 parts of 
molybdenum.-—E. S. 

Steel; Process of Manufacturing -. 'V. B. Brookfield, 

Syracuse,N.Y. U.S. Pat. 744,035, Nov. 1 /, 1903. 
Paut of the ingredients composing a steel, such ingredients 
including a base and a metallic alloying substance adding 
to the hardness of the product, are enclosed in a fusible 
case, and melted, together with the remaining part of the 
ingredients. The molten mass is then subdivided by drop¬ 
ping into a liquid, and the resulting fragments are melted 
together.— E. S. 

Steel; Process of Manufacturing -. W. B. Brookfield, 

* Syracuse, N.Y. U.S. Pat. 744,036, Nov. 17, 1903. 
Paut of the ingredients for forming a steel, such ingredients 
including a base and a metallic alloying substance, are 
fused, and subdivided by dropping into a body of liquid. 
The fragments or nodules thus obtained are then fused with 
the remainder of the ingredients in reserve, for forming 
the steel. A claim is also made for au alloy of iron and 
chromium, produced by fusing these metals together, wuc 
alloy, after subdivision, is fused with molybdenum, E.. . 

Mercury and Amalgam from Ores; Machine for Recooer- 

iny -. T. H. Hicks, Fort Wayne, Ind., Assignor to 

the Hicks Gold and Silver Extraction Co., Georgia. 
U.S. Pat. 744,759, Nov. 24, 1903, 

A reciprocating pan is provided with an amalgamated 
lining, and with amalgamated joints in the lining for e 
passage of meroury, and with grooves beneath the J 1)Ult ^* 


per cent., the required proportions of nickel, ferro¬ 
manganese, and of ferro-turigsten are successively added 
to give the above-stated composition.—E. S. 

Antimony ; Manufacture of -. II. L, Ucrrenschmidt. 

Fr. Pat. 333,3111, June 24, 1903. 

Antimony ore, containing from 40 to 50 per cent, of 
antimony, is treated in a converter furnace, on the hearth 
of which stated proportions of wood, coke, and ore are 
successively placed, the wood being first well lighted; the 
mass Is covered by another layer of coke, and by antimony 
oxysulphide from a preceding operation. Air is blown in 
under pressure, and the antimony oxide whic'h forms is 
collected in suitably disposed apparatus. Later, oxy- 
sulphides are stated to distil, and are received in the two 
first condensation chambers. A certain proportion of 
metallic antimony is formed by management of the blast, 
which metal is run off. The richer portion of tho slugs, 
&c. are treated iu the following operation.—E. S. 

Alloy of Aluminium, Copper , and Cadmium. Meteoril- 
(Jes. ill. b. II. Fr. Pat. 333,437, June 29, 1903. 

See Emo. Pat. 16,153 of 1903 ; this Journal, 1903, 1090. 

° —T. F. B. 

Separation of Mixed Minerals; Mechanical -, according 

to tlieir Densities. G. Pcreire. Fr. Pat. 333,507, 
July 1, 1903. 

A nano current of some inert gas, such as flue gages 
purified by washing with water, is passed over the finely- 
powdered mineral, and carries the particles away, depositing 
them at different distances, the heavier particles settling 
first, and the lighter last. The process can be used for the 
separation of zincite from calcite, and of coals from pyrites. 


D 
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Nickel-plating; Process of -, and Piodvcis resulting 

therefrom. T. A. Edison. Fr. Put. 333,611, July 7, 
1903. 

Skf, P.S. Pat. 734,522 of 1903 ; this Journal, 1903, 1044. 

— r. Jc. 13. 

Soldering Composition for Metals, and Process for its 
Manufacture. A. Nodou and G. Dnry. 1 r. 1 at. 
333,7*3, July 11, 1903. 

The soldering is effected with a composition containing an 
absorbent of oxygen, such as will prevent the oxidation of 
the metal, and so render unnecessary the preliminary scrap¬ 
ing ordinarily required. Such a composition 18 « bt “‘“ cd 
by incorporating with lead a haloid salt of load (o, ot cr 
fusible haloid salt) which at the heat of fusion gives off 
its halogen and absoibs oxygen from the atmosphere. 1 lie 
soldering composition referred to, may bo formed by making 
lead ingots the anode in an electrolytic bath, prepared by a 
soluble alkali or alkaline-earth chloride, slightly acidulated 
by hydrochloric acid.—E. S. 

Oxides of Antimony and similar Products ; System of 
Apparatus for Condensation a] . H. L. Herren- 

schmidt. Fr. Pat. 333,306, 1903. VII., page 1348. 


. XI—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(A.)- ELECTRO-CHEMISTKY. 

Furnaces ; Electric Resistance -F. A. J hitzGerald. 

Amer. Electroeliem. Hoc., Sept. 1903. Electrochem. 
Industry, 1903,1, [14], 481. 

Resistance furnaces are of two classes : in the first the 
current passes through (lie whole charge ; in the secom , 
along localised paths. Of the first is the furnace for mak¬ 
ing graphite electrodes, where the heat is generated mainly 
in the coke packing surrounding the electrodes. Of the 
second class are carborundum and “ white-stuff furnaces. 

In the former a central carbon core imparts beat to the 
mixed sand and coke surrounding it; it the temperature 
becomes too high, the product may be decomposed by 
vaporisation of silicon. Tho latter are similarly constructed 
but work at a lower temperature, tor the regulation ol : 
which Achcsou uses several coreB definitely spaced, bur- . 
uaces for making graphite in bulk have a granular charge ( 
of anthracite, coke, &c. [which, as such, are non-conductors). ; 
and a series of carbon cores; they begin in the second 
class of furnaces and end in the first. Since m all furnaces 
the resistance fluctuates, the adjustment ot temperaiure is 
difficult.—W. A. C. 

Diaphragms ; Metallic - K - A - 1!j , rnes ' .jV'!"' 

Elcctrocbcm. Hoc., Sept. 1903. Electrochem. Industry, 
1203,1, [14], 490. 1 

Various conductors, such as magnetite, have a high 
resistivity when powdered, and are then less liable to act as 
bipolar electrodes. When ustd as diaphragms, they arc 
either moulded with an inert binder, e.g., silicates, ferrous 
hydroxide, &c., or are enclosed between perforated meta 
sheets.—W. A. C. 

Persulphate,, Electrolytic Production of - - G. I.evi. 

Gazz. ehiro. ital., 1903, 33, [»]. » Chem.-Zeit., 

1903, 27, [93]. ReP-3°8. ! 

Starting with the object of determining the conditions 
most favourable to tho production of persulphate*, the 
author has arrived at the following conclusions. 1. In the 
production ot ammonium persulphate without diaphragms 
and with the addition of a small quantity of potassium 
chromaie, the temperature may, without injury, rise to 
30° C., and without any lowering of the efficiency. Ihe 
condition of the cathode is almost without effect on the 
t’flicienev. if they are of platinum or nickel; a slight 
decrease is observable when lead is used, and an equal y 
slight increase when carbon is employed. Ihe condition of 


the anode surface, however, exerts a marked influence 
thus new anodes give a better result than do those of which 
the surface is rough or worn—W. G. M. 

Electrolytic Separation of Metals; Influence of Cases 

0 „ - [ Separation of Nickel from Zinc]. Dollard 

and llertiaux. XXIII., page 1369. 

Alcohol; Synthetic -. G. Arachesqnesne. 

XVII., page 1361. 

English Patents. 

Galranic Cell. G. Pearson, Ilford, and L. Fiedler, London. 
Eng. Pat. 27,373, Dec. 11, 1902. 

See U.S. Pat. 733,718 of 1903; this Journal, 1903, 1092. 

—T. F. II. 

Electrode for Galranic Cells, and a Method or Process 
for Producing same. G. Pearson, Ilford, and L. Fiedler, 
London. Eng. Pat. 27,374, Dec. 11, 1902. 

See U S Pat. 738,719 of 1903 ; this Journal, 1903, 1092. 

—T. F. B. 

Positive Electrodes for Secondary Batteries; Manufac¬ 
ture of -. C. Roderbourg, Westphalia. Eng. Pat. 

1088, Jan. 15, 1903. 

The electrode is first obtained in the form of a negative plate 
of lead sponge, and is then immersed in a salt solution so that 
| the latter completely fills the pores, after which the plate is 
| dried. The lead sponge may also be directly produced 
by reduction from peroxide of lead in a salt solution. 
Salts of sulphuric acid, phosphoric acid, boric acid, and 
! silicic acid, in which the metal is not precipitated by 
the lead, arc suitable, sulphate of zinc being specially 
i mentioned.— B. X. 

i 

Alkaline Chlorides; Electrolytic Decomposition of - 

J. 1). Gilmour. Glasgow. Eug. Pat. 22,135, Oct. 11, 19(12. 

This specification relates to improvements on Eng. Pat 
18 397 , 1900 (this Journal, 1901, 1220). Instead of cm 
ploying a mechanical pulsatiDg pump for pumping tie 
alkali liquor, bn automatically-acting siphon, or siphons, n 
used to give an intermittent discharge at regulated interval 
from the storing cistern. Carbon plates are placed in th 
bottom, or bottom and sides, of the cathode vessel, so as t 
accelerate the liberation of sodium from the amalgam ; u 
the amalgam may be circulated through an auxiliary vessi 
containing the carbon plates, and the current generated b 
the formation of the caustic alkali may he suitably came 
off and utilised.—15. N. 

Heating hu Means of Electricity. I. J. Broun, Iiinsbrud 
Austria. Kng. Pat. 24,235, Nov. 5, 1202. 

In electrical heating, the resisting material, such as carbn 
or the like, is placed in non-conducting, refractory sheet 
or tubes, such casings being placed m contact with tl 
material to be heated. Tbe carbon, instead of being phici 
in removable casings, may be enclosed in suitable chainfie 
made in the vessel to be heated. It is recommemlej 
especially in heating technical apparatus, to arrange t 
casings or chambers filled with pounded, flaky, or grar.ul 
carbon, or other conducting or semi -conducting malen 
vertically, so that such material may settle or fall, mteriu 
tion of the current being thus prevented. A U-sliop' 
apparatus, of which the inner sides are non-conducting, ai 
which is filled with granular carbon, forming the resisian 
interposed in the ciicuit, is stated to be suitable for heatt 
liquids and gases. Many other examples are given. E. 

Soluble Glass; Manufacture of ——• L / , 

Innsbruck, Austria. Eng. Pat. 24,237, Eov. 5, 190„. 

To a mixture of sand with an alkali carbonate or sulphc 
about 8 per cent, of a substance containing carbon (si 
as powdered coal briquettes) is added, and, when ana Ik 
sulphate is used, an alkali chloride is bIbo preiera 
added. The mass is wetted with water or tar, dried, t 
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1,118 process depends upon electrical osmosis. A con¬ 
tinuous current of electricity is passed through the mixture 
to ho treated, with a porous division separating the vessel. 

I he liquid under treatment is placed with one electrode in 
the one compartment, and pure or acidulated water and the 
second electrode in the other. Thus, solutions may be 
cemcentrated, or may be partially expelled from spongy 
solids. . Applied to sugar-refining, the negative pole is 
placed in water, and the positive pole is surrounded with a 
nti'e, such as milk of lime, the juice to he treated being 
contained in a central compartment separated by porous 
divisions from the anode and cathode cells.-—W. G. M. 

•'Metafile 0-rides; Superficial Reduction of Agglomerations 

"f - [/or Electrical Applications]. Hoc. Anon. 

Ge Carbone. Fr. Pat. 333,484, June 30, 1903. 

I uk masses of metallic oxides, such as of cupric oxide, 
"hich it may be desired for electrical purposes to reduce 
superficially, and superficially only, are heated to the 
temperature necessary to decompose the oil used in the 
'eduction, and are then immersed in saud, or other similarly 
porous inactive body, which has been moistened with the 
"d or grease chosen for use.—E. S. i 


coarsely crushed, and is then heated in sn electric resistance 
furnace. (Compare preceding abstract.)_K. s. 

United States Patents. 

Organic Compounds, Electrolytic Reduction of _ bo 

Means oj Jttamum Compounds. H. llertleiu and’ E 
Oppermann Assignors to Farbwcrkc vorui. Meister' 

ms 8 ,Jg ’ <>chst a;M ‘ u ’ s - Pat - 7 I3 ' 787 ’ 

Ohoaxic compounds are reduced electrolyticnllr in presence 
of very small quantities of titanium suits, which net entu- " 
lytically j tor example, nitrobenzene cun be reduced to 
aniline, azoheuzene to benzidine, quinoue to quinol. 

A vessel lined with lead and serving us cathode, contains 
dilute sulphuric aetd and about 2 per cent, of titanium J 
sulphate dissolved therein. As anode any first-class con¬ 
ductor not attacked, may serve. The circuit is closed and a , 
concentrated solution of o-nitro-p-cresol-o-sodium sulphate 
is introduced without stirring, and at a moderate tempera, 
‘“re- 1 art of the umido compound formed is precipitated, 

t he remainder is obtained by concentrating the electrolyte 
1 he whole is filtered, and the electrolyte may lie used a-aiu 
flic reducing process, in presence of a diaphragm, may he 
conducted as follows for preparing aniline, chlorine beiim 
simultaneously produced 50 litres of hydrochloric acid o’! 

3 per cent, strength, containing a solution of about 1 to •> per 
cent, of titanium chloride, are introduced into the cathode 
compartment of a cell, 1 kilo, of nitrobenzene and (loo c c 
of alcohol being then stirred in. The anode compartment 
contains an acidified solution of sodium chloride. The 
reaction is carried out hot, using a current density of 3 
to C limpetes per square metre. As soon as somewhat more 
than the theoretical quantity of current is used, tile process 
is interrupted, and the aniline, which is obtained as a good 
yield, is isolated in the usual way. Various other examples 
are given. Compare C.S. Fat. 729,502 of 1903- this 
Journal, 1903, 972.—T. F. JB. 

Alkalis and Alkali Earths ; Manufacturing Hydrates oj 

-. F. Jahn, Assignor to Harrison Brothers and Co 

J.S. Pat. 744,920, Nov. 24, 1903. VII., page 1347. 

Oily or Similar Impurities from Water ; [ Electric ] Method 

of Separating -. H. T. Davis and K. Perrett, 

Assignors to Davis-Perrett, Ltd. U.S. Pat. 711,171 
Nov. 17, 1903. XVIII. B., page 1362. 

French Patents. 

l.'guids i Separation of -, from one another, or from 

Solids Suspended or Dissohied in them, by means of the 
Electric Current. Siemens and Ilaiskc Akt. Ges. 

Fr. Pat. 333,348, June 25, 1903. 


(ff.)— ELECTRO-METALLURGY. 


Gold, Electro metallurgy 0 f -.. W, H. Walker. Amor. 

Islectrochem. Soc., Sept. 1903 ; Klectrochem. luchiytry, 

1903, 1, [14], 484. J 

The electric current is used in a cyanide bath (1) for 
dissolving gold from the ores at the anode, when it supplies 
the necessary oxygen ; (2) for precipitating the metal at 
the cathode. The reaction at the latter is secondary, 
consisting in the decomposition by the catiou, K, of the 
Hilton, AuCyj; hence agitation is essential, and the efficiency 
can never be high. By the prevailing Siemens and llalske 
process, the ore is first leached separately and the auri¬ 
ferous liquor supplied to precipitating tanks. Various 
processes for currying on both operations in one hath fail 
industrially because large masses of ore are needed to 
produce little gold, and must bo kept in constant agitation 

—W. A. C. ' 

Copper Refining; Electrolytic -. W. D. Bancroft. 

Amcr. Klectrochem. Soc., S e pt. 1903 ; Eng. aud Mining 
J-, 1903, 76, 740—742. 8 

The author made a series of experiments to determine; 
(1) the relation between voltage, current density, and tem¬ 
perature, tor pure copper plates set a definite distance 
apart III the electrolyte; (2) the relation between current 
elhcienev, current density ami temperature ; and (3) the 
variation of cost with varying conditions of temperature 
and current density. As electrolytes, four solutions of the 
same composition as those employed technically, were used: 
(1) a solution containing Hi per cent, of crystallised copper 
sulphate and 9 per cent, of sulphuric acid, such as is used 
in multiple-system refineries; (2) the same with a small 
audition of sodium chloride (I : 200 , 000,(100 of solution) ; 
(3) a solution containing 16 per cent, of copper sulphate 
mil 6 per cent, of sulphuric acid, such as is used in series- 
system refineries; (4) the same as ,3, but with a small 
addition of sodium chloride. From the results tile author 
concludes that the most economical working of an electro¬ 
lytic copper-refining plant is obtained if the following 
conditions are observed, ciz., covered tanks; current 
density, 3-5 amp.Nrcs per sq. dcm. (31 -5 umpires per 
sq. It.); temperature, 7 0 G. Under these conditions, 
taking tin- cost of power at 20 dots, per horse-power-year, 
the cost per ton of refined copper will be nearly 1 dol. less 

than the cost of working under so-called standard conditions 

for open tanks, namely, current density, 14 amperes per 
sq.ft.; temperature, 50 ' C.— A .S. 

Sodium Hydroxide; Electrolysis oj Fused _, by 

Alternating Currents. C. Humbuecheu. Amcr. Klc’ctro- 
cliem. Sue., Sept. 1903 ; Klectrochem. Industry, 1 90.3 1 
[14], 488. ’ 

The peculiarity of aluminium electrodes in permitting 
currents to pass in one direction only is made use oh 
Caustic soda is fused in an aluminium' vessel, in which is 
placed an aluminium electrode surrounded by an iron 
electrode ; a perforated aluminium diaphragm is interposed, 
Which is insulated from the aluminium electrode by a 
porcelain sleeve at the top. Alternating currents of 9 amp. 
at about 4 volts give, under careful temperature regulation, 
a good yield of sodium. The corrosion of tin- aluminium 
is very slight.— W. A. <_’. 

Zinc on Iron ; Electro-Deposition of -. (). Gabran 

rClektiotechn. Zeits., 1903,24, 937; Chem.,-Zeit.. 1903 
27, [93], Hep. 308. 

Out of live huths experimented with, the best results wero 
obtained with one containing 6,000 grins, of water I 200 
ftruis. of zinc sulphate, and 00 grms. of sulphuric acid of 
24° B. When using large baths a current of 6 amperes 
per sq. dcm. [55 7 per sq. ft.] was employed, the pressure 
being from 9 to 10 volts. This gave good results, and 
showed an electro-chemical equivalent [for zinc] of about 
0-3 mgrm. An apparatus is described In the original 
article for the zinc coating of ships’ hulls, the arrangement 
being pressed by a soft rubber ring against the ships’ plates, 

D 2 
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of which a surface of about O'8 sq. dcin. is exposed to the 
electrolytic action. A current of 65 amperes applied to 
this surface for 7 seconds gives a coating of sufficient thick¬ 
ness. Care is taken to provide for circulation of the liquid. 
The apparatus allows of the zinc coating of the rivets, 
which had been left unprotectod.—W. (1. M. 

Nickel Plating t Corrosion of Anode in -. O. W. 

Brown. Amer. Eleetrochem. Soc., Sept. 1903 ; Electro- 
chem. Industry, 1903,1, [14], 187. 

The highest efficiency in nickel plating is attained when 
the anode goes into solution at the same rate as the metal 
is deposited on the cathode. In reality the anode generally 
corrodes too slowly. The author’s experiments show that 
cast nickel, which has a porous surface and is not quite 
pure, is a better anode material than rolled or electrolytic 
nickel; with the former an efficiency of 90 per cent., at a 
density of 5 amperes per square foot, is attainable. As a 
check, the reading of the back K.M.F. at the anode is 
recommended : it should not exceed 0'75 volt. 

—W. A. C. 

Brass from Steel; Electrolytic Process for Stripping -. 

0. F. Burgess. Atncr. Klectrochem. Soc., Sept. 1903; 
Electrochctn. Industry, 1903, 1, [14], 483. 

It is usual to braze bicycle frames by dipping them bodily 
into a bath of molten brass. To remove the surplus brass 
previous to enamelling, the goods are made anodes in a 
bath of sodium nitrate, whereby the steel surface becomes 
pussive, and only the brass is dissolved away. Nickel, 
which itself becomes passive, cannot thus be stripped. 

— W.A. C. 

, English Patent. 

Partitions or Diaphragms for Electrolytic and Electro¬ 
plating Purposes ; hnpts. in -. P. Bteenlet, Brussels. 

Eng. i'at. 16,988, Aug. 4, 1903. 

The diaphragm consists of a permeable tissue or fabric 
impregnated with albuminous or organic materials, such as 
albumin or gelatin, which have been rendered insoluble by 
immersion in formaldehyde. Variation in strength of the 
organic matter in the bath is thus avoided, and the metallic 
deposit has all the physical and mechanical properties of 
the metal when worked and finished.—B. N. 

United States Patents. 

Metals and Alloys; licduction of - [in Electric 

Furnace']. E. J. Tone, Niagara Kalb, N.Y. U.S. Pat. 
745,122, Nov. 24, 1903. 

The oxygen compounds of metals having neurly the same 
temperature of reduction and volatilisation are mixed with 
carbon, and heated in au “ incandescent furnace,’’ the zone 
of reaction and of maximum temperature iu which is 
disposed iu a substantially vertical direction. The process 
is claimed for the production of “metallic silicon in 
the form of a deuse coherent pig or mass, produced by 
reduction of a silicon compound, and concurrent fusion of 
the product.”—E. S. 

Hinc ; Electrolytic Refining of ———. H. Paweck, Vienna. 
U.S. Pat. 745,378, Dec. 1, 1903. 

See Er. Pat. 318,163 of 1902; this Journal, 1902, 1403. 

— T. F. B. 

Sodium; [ Electrolytic ] Manufacture of -. T. Ewan, 

Assignor to the Casael Gold Extracting Co., Ltd., 
Glasgow. U.S. Pat. 745,958, Dec. 1, 1903. 

See Eng. Pat. 14,789 of 1902 ; this Journal, 1903, 804. 

—T. F. B. 

Fubnch Patents. 

Furnace , Electric -, with Reaction Chamber for the 

Extraction of Metals from their Ores, and for the 
Simultaneous Refimng of the Metallic Product, Cie. du 
Ileaeteur Metallurgique. Fr. Pat. 383,366, June 25,1903. 

The plant consists of a shaft-furnace, rectangular 
iu section, with a fore-hearth. The former contains 


the mineral to be treated, and is provided with a belt of 
j tuybres a little above the bottom, and with water-cooled 
electrodes on the same level alternating with the tuybres 
on the shorter sides of the rectangle. A slag hole 
enables the slag to be drawn off, whilst the reduced metal 
runs into the fore-hearth to be refined. This heArth is 
provided with tuybres, through which can be blown air 
mixed with lime or silica, and also liquid hydrocarbons. 
The gases escape into the shaft of the adjacent reducing 
furnace, and only pass into the air after filtration through 
, the incomiug charge of unaltered ore. A subsidiary relief 
chimney is provided for use if necessary. A tap-hole is 
! also arranged for.— W. G. M. 

Zinc; Obtaining of - , by Electrolysis. K. Kaiser. 

Fr. Pat. 333,773, July 11, 1903. 

The ore, after roasting (and crushing), is treated with 
sufficient zinc chloride to agglomerate the mass, forming 
oxychloride of zinc. After drying, the mass is crushed ami 
treated with hydrochloric acid, preferably while hot. In a 
quarter of an hour the whole of the zinc present should 
i have dissolved, with, however, but little of the iron contained 
iu the mineral. Electrolysis is then effected with insoluble 
anodes and zinc (iron or other) cathodes. The anodes may, 
i with advantage, be made cylindrical and be rotated on 
their axes. Other ohlorides may be used for leaching. 

—W. G. M. 


XII—FATTY OILS. FATS, WAXES. 

AND SOAP. 

Poppy-Seed Oil. Utz. Chem.-Zeit., 1903, 27, 1176. 
Til k author has found that practically all commercial poppy¬ 
seed oils contain more or less (up to 40 per cent.) sesame 
oil. This is apparently due to careless methods of manu¬ 
facture, as, at the present time, the prices of sesamb seed and 
sesame oil are higher than the corresponding prices of 
poppy-seed and poppy-seed oil. In order to determine the 
characters of the pure oil, specimens were prepared from 
Indian, Levantine, and German poppy seed. The iodine 
value determined by the IKlbl-Waller method was found to 
be 153-48 for the Indian oil, 157• 52 for the Levantine nil, 
and 156'94 for the Gorman oil. With regard to optical 
rotation, the author confirms Bishop’s statement that pure 
poppy-seed oil is inactive; it is probable that the rotation 
of from 0 to +4' observed by Crossley and Le Sueur (this 
Journal, 1898, 989) was obtained with specimens containing 
sesame oil. The following numbers were obtained for the 
refractive index and the hutyro-refractometer (Zeiss) value 
at 15° C.;— 


— 

Refractive Index, 
n u. 

Ihi tyro-Refract o- 
meter Value. 

Indian poppy-seed oil... 

1-4772 

78-1 

Levantine poppy-seed oil 

1-4774 

78-4 

German poppy-seed oil . 

1-4774 

78-4 

Sesain6 oil. 

1-4742 

7a-o 

Commercial poppy-seed 
oil (Oeillette). 

1-47H4 

7<r? • 

Commercial poppy-seed 
oil (Levantine). 

1-4764 

76-7 


—A. S. 


Cod-Liver Oil and its Adulterants. E. W. Maun. 

Chem. and Druggist, 1903, 63, 939. 

In the following table are given the results of the exumi 
nation of eod-liver oil and various oils used for adulterate) 
it. The author found that the sulphuric acid colour l<“ 
and the albumin test given iu the B. P. are by no meat 
reliable. Better results were obtained by adding <n 
drop of a cooled mixture of 2 parts of nitric and l ' 
sulphuric acid to 15 drops of the oil; no other oil examin. 
by the author, other than genuine cod-liver oil, gave tl 
characteristic reaction—a vivid salmon-pink colour, n 
I darkening to any considerable extent on standing. 
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Iodine 

Free 

Saponi- 

tin- 


Sp. Gr. 

Value. 

Acid. 

Hea t ion 

Value. 

saponi¬ 

fiable. 




Percent. 


Per Coni 

Cod-liver oil, Nor- 

0*9262 

H7*70 

0*36 

184*1 

7*71 

wegian. 

Cod-liver oil. New- 

0*9258 

i39 * 25 

0*45 

188*4 

9*87 

fouiidland. 





Cod-liver oil, .la- 

0*0252 

134*00 

1*40 

ISO-7 

7* is 

panese. 






Whale oil. 

0*0192 

92*38 

2*08 

1*8*0 

7*70 

Shark oil. 

0*0290 

143*50 

0*00 

188*5 

5*46 

Haddock oil. 

0*0318 

160*00 

2*07 

191*2 

2*42 

Coalfish oil. 

0*9272 

139*10 

1*35 

1S0*1 

0*52 

Seal oil. 

0*9275 

123*40 

2*79 

191*5 

3*00 

Dugong oil. 

0*9203 

66*0.0 

2*39 

197*5 

3*71. 

Ling oil. 

0*9231 • 

122 * NO 

0*20 

1SI*0 

0* U 

Menhadon oil. 

0*9301 

145*80 

2*50 

180*1 

0*73 

Hoi oil. 

0*9180 

110*00 

iris 

101*7 

15*00 

Brnsmer ( Brosmius 

0*9222 

130*11 

0-13 

180*4 

4*92 

brosme) oil. 



_ 




French Patents. 

Grease [from Wafer] ; Process anil Apparatus for 

Recovering -. C. Krciner uml K. Schilling. Addition, 

dated June '.16, 1903, to Fr. Fat. 312,786, July 17, 1901. 

See Fog. Fat. 14,461 of 1903; this Journal, 1903, 1095. 

—T. F. li. 

Oils, Vegetable; Apparatus for Bleaching and Concen- 

tratim / -. S. Lewink. Fr. Fat. 333,558. July 3, 

1903.' 

See Kite. Fat. 14,518 of 1903; this Journal, 1903, 1138. 

—T. F. 11. 


XIII-PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(.4.)—FIGMENTS, FAINTS. 

English Fatknts. 

Lakes [ from Aco Dyestuffs] ; Manufacture til Red -. 

(7. I). Abel, London. From Act.-tics. r. Anilintahr., 
lierlin. Eng. Fat. 2503, Feh. 2, 1903. 

See Fr. Fat. 329,r37 of 1903; this Journal, 1903, 992. 

-T. F. li. 

Pigments and Processes of Making the same. \\. J. Arm- 
bruster and J. Morton, St. Louis. Eng. Fat. 22,507, 
Oct. 19, 1903. 

She U.S. Fat. 743,802 of 1903 ; this Journal, 1903, 1302. 

—T. F. li. 

Paint or Varnish; Improved Method oj and Means for 

removing -, from Painted or Varnished Surfaces. 

A. A. Kherson, St. Louis, IJ.S.A. Eng. Fat. 18,300, 
Aug. 24, 1903. 

Paraffin or ceresiu wax, or any wax, oil, or greusc soluble 
in benzene or carbon bisulphide, is dissolved in one or both 
of these solvents, and to this solution a certain proportion 
of alcohol, or of wood spirit and acetone, is added. These 
mixtures remove paint without the employment of heat. 
Compare Fr. Pat. 325,659, 1902 ; this Journal, 1903, 752. 

— M. J. b. 


Reichert 

Value 

Sulphuric 

Acid Test. 

Nitric + Sulphuric A?id 
Teat. 

(2*5 

grms.). 

Before 

stirring. 

After 
stiri ing. 

Before 

stirring. 

After 

stirring. 

2*0 

Red-brow u. 
tinged violet. 

Violet 

Orange-pink 

Vivid 

salmon-pink. 

2*0 


*• 

Brownish 

pink. 

Ditto, but not 
so vivid. 

1*4 

Intense 

wolot. 

Intense * 
violet, nearly 
black 

Bright violet 

Oreeuish- 

tirown. 

0*4 

Light brown 

Vandyke 

brown. 

Pale brown 

Very pale 

oink. 

0*H 

Ibown 

Red-brow n 

Blown 

Brown 

1*1 

Orange 

brown. 

11 row n 

Light brown 

<) range 

o*7 

Brown, 
tinged violet. 

Violet 

Orange- 

brown 

Palo pink 


Dark brown 

Intense van- 
dyke brown. 

Palo brown 

Pale orange 

2*5 

Orange 

Brown 

Pale orange 

Very polo 
brown. 

M * 7 

Violet-brown 

Violet 

Light brown 

Pale tirown 

— 

Brown 

Brown 

Pink 

1 ight, 
brownish 
pink. 

IS 

Orange, 
t inged violet. 

Vivid violet 

Light brown 

Palo orange- 
pink. 

1*9 

Violet 

•• 

Brown 

Pinkish 

orange. 

— A. S. 


French Fatknts. 

Nitroso and Xitro Compounds; Reduction of Aromatic 

-. with Formaltrni of Ferrous Grille. It. Vidal. 

Fr. I’at. 333,365, June 25, 1993. IV., page 1341. 

Zinc Salts ( Carbonate, Oxide, Sulphide , $'C.) extracted 
directly from Zinc Ores ; Process for adaptation of—, 
for Painting. M. Malzau. Addition (No. 2001 ), dated 
June 29, 1903, to Fr. Fat. 329,079, Feh. 4, 1903; this 
Journal, 1903, 1007. 

WTni the object of producing a mixture of zinc hydroxide 
and hydrjearbonate as a white pigment, the fo!b"viiig 
process is claimed. The zinc ore is intimately ptnveriscd 
with quicklime, the mixture is extracted with liquid 
ammonia, foreign metals are eliminated, and the ammo- 
niaual liquid is distilled in a vacuum, with or without the 
application of heat.—M. J. S. 

White.; New -•,./«<■ Paint , frc. A. Fieux and 

L. Meynct. Fr. Fat. 333,588, July 6, 1903. 

A mixture of 66 parts of magnesium silicate with 31 parts 
of anhydrous calcium sulphate, heated to about 61)9—80s) 1 0. 
to eliminate all moisture, forms a white pigment for which 
the name “ ISlnne Helios ” is proposed.—M. J. S. 

Cement with Zinc Basis for Hot Joints, lionneville A Co. 

Fr. Fat. .332,788, June 4, 1903. 

Metallic zinc, in the finely subdivided condition in which 
it is deposited in the chambers in which zinc white is 
collected, is mixed into a paste with a drying oil. This 
mixture, which remains soft if kept in closed vessels, 
hardens when exposed to a steam beat, and furnishes a 
cement for the joints of steam pipes, site. With linseed 
oil, ami'most of the other drying oils, a siccative is 
necessary; wood - oil, on the contrary, gives sufficient 
hardness when used in its natural state. Tow or hair may 
be added, as may also a proportion of whiting to inercaso 
the plasticity of the paste.—M. J. S. 

Plastic Material with Zinc Base for the Production of 
Moulded Objects, lionneville A Co. Fr. Fat. 333,671, 
July 8, 1903. 

The mix!ure of powdered zinc and a drying oil, claimed as 
a cement for steam joints in Fr. Fat. 832.788 (above), may 
also he east, stamped, or moulded into any form, and after 
exposure to a temperature of 100’—200° C. becomes 
extremely hard. Ju this state it can be sawn, turned, or 
carved, and takes a high polish.— M. J. 8. 
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(/?.)—liEStNS, VARNISHES. 

Gum Chicle ; Characters of -. F. O. Tuvlov. Amer. 

J. Pharm., 75, 513. Pharm. J., 1903, 71, 841. 

The author finds that gam chicle (see this Journal, 1902, 
438) has an acid value of 52 0 ; it contains uo ethers or 
esters. On analysis it yielded 0-2 per cent, of ash, 2 - 2 
per cent, of moisture, tt‘.!'7 per cent, of matter soluble in 
chloroform, anil 84-7 per cent, of matter soluble in 
benzene.— A. S. 

English Patent. 

Linoleum - like Material. K. V. Clausen, Xfirre Ne’nel, 
Denmark. Eng. Pat. 19,233, Sept. 7, 1903. Under 
Interuat. Conv., Oct. 22, 1902. 

Albumin (50—80 parts), casein (50 parts), cork or leather 
refuse or the like (20 -40 parts), flowers of sulphur (2—ti 
parts), and soda lye (5—10 parts) are intimately mixed 
and the mixture is rolled out into sheets; the essential 
components are alkali-albuminate and alkali-caseinate. 

-It. L. J. 

United States Patent. 

Varnishes; Process of Manufacturing ——. \V. T. 

Scheele, Assignor to W. J. Hooper, Baltimore, Md. 
U.S. Pat. 744,413, Xov. 17, 1903. 

In the process of manufacturing varnishes, lacquers, &e., 
a comminuted gum is dissolved, at a temperature not 
exceeding 60°—05" ,F„ in a ketone which has 11 its boiling 
point between 80 and 227° C.”—M. J. 8. 

French Patents. 

Varnish Substitute■; Process of Manufacturing - .flora 

Rosin Spirit (“ Resinylle"). U. Illume. Fr. Pat. 333,(102, 
July 6, 1903. 

The varnishes hitherto manufactured from rosin spirit dry 
with difficulty, soften when heated after drying, and become 
friable when mixed with pigments. These inconveniences 
are obviated by the addition of a non-drying oil, such as 
castor oil, aud some rosin pitch, together with a small 
proportion of almond oil or mineral oil. To assist drying, 
resiuates of lead and manganese, or any other siccative, 
may be added.—M. J. S. 

Resin and Turpentine ; New Process for Refining -. 

Ij. Lalunue. Fr. Pat. 333,639, June 10, 1903. 

In refining the crude resinous exudation from coniferous 
trees, by liquefying it at a moderate heat so as to allow the 
water, colouring matters, and other impurities to separate, 
it has been usual to add solutions of sodium carbonate or 
chloride with tbe’object of increasing ihe dilference between 
the densities of the resin and the water. The inventor 
claims that the addition of dry sodium chloride, instead of 
a solution, constitutes a distinct improvement, in the process, 
as it effects an economy in the quantity of salt and of fuel 
required, shortens the operation, and gives both a greater 
yield and higher quality of refined resin.— M. J. S. 

(C.)—INDIA-RUBBER. 

Rubber in New Caledonia. Gummi-Zeit., 1903, 18, 
[9], 179. 

For some years past several firms in Noumea have sent 
rubber to the Sydney market. A Ficus (possibly Ficus 
prolixd) examined by Schlechter yielded a plentiful 
supply of good rubber. A large number of young plauts 
were reared from seed in the Berlin Botanical Garden and 
sent to Togo for cultivation. Other rubber trees were 
discovered by Schlechter in New Caledonia, amongst them 
a« Alstonia, which contained rubber even in the youngest 
parts of the plant and blossoms. The younger parts of all 
known rubber plants, including the best Hevoa sorts, are 
useless for rubber production, as they yield a product of a 
bird-lime nature very ridB in resin.—J. K. B. 

Guayule; Rubber. Gummi-Zeit., 1903,18, [9], 179. 
The guayule shrub ( Synantherea mexicana) grows 
specially freely in the highlands of North Mexico, aud 


the rubber is extracted from the crushed plants by means 
of steam or a hot dilute alkaline solution. The resin is 
separated by dilute sulphuric acid- It is not to be reckoned 
with the better qualities of rubber, hut would do very well 
to mix with inferior kinds.—J. K. B. 


XIV.—TAMING; LEATHER, GLUE, SIZE. 

Gelatin Rendered Insoluble by Salts of Chromium 

Sesi/nioxide; Composition of -A. I,. I.nation- and 

A. Seyewetz. Bull. Soc. Chim , 1903, 29, [22], 1077— 
11)88. 

Normal salts of chromium sesquioxide, viz., the sulphate, 
sulphite, chloride, fluoride, acetate, formate, citrate, 
tartrate, and lactate, all render gelatin iusoluble in the same 
manner as chrome alum, the effect beiug more marked, the 
less acid the salt, i.e., the less alkali required to produce 
a permanent precipitate ; basic chromium sulphate 
(‘'Cr 2 (S0 4 ) a ”) gives better results than the normal salts. 
An alkaline solution of chromium sesquioxide has no 
effect on gelatin, but if a solution of gelatin containing 
ammonia he mixed with the calculated quantity of chrome 
alum, the gelatin becomes quite insoluble ; with excess of 
ammonia, uo change takes place. The minimum quantity 
of chrome alum which can render gelatin insoluble, is 
2 per cent, of the weight of gelatin used, whatever may he 
the concentration of the gelatin solution; 21 per cent, 
appears to be the maximum quantity of chrome alum 
absorbed by gelatin under any conditions ; moreover, tin 
nature of the acid of the chromium salt appears to have no 
influence on the reaction, as the quantity of chromium 
compound required is, in all cases, approximately equi¬ 
valent to 2 per cent, of chrome alum. Gelatin thus 
treated leaves a residue of Cr 2 () ; , on incineration. When 
gelatin is treated with solutions of chrome alum or chromic 
chloride, the ratio of chromium to acid radicle m the 
solution is approximately the same before and after the 
operation ; washing with water gradually removes the acid, 
but. makes the gelatin soft and soluble, hut by washing 
repeatedly with very dilute ammonia, all trace of acid can 
be removed, and ti.e gelatin remains insoluble; thus it 
would appear that in presence of hot water, the acid decom¬ 
poses the compound of gelatin aud chromium sesquioxide 
at first formed. Insoluble gelatin, treated with ammonia 
as ubove, has a content of 3-3—3‘5 per cent, of chromium 
sesquioxide. Gelatin made insoluble by chromium com¬ 
pounds is green or violet, according to the chromium salt 
used; washing with dilute alkali destroys its transparency, 
aud when dried it is green, hard, aud biittle, bat is recon¬ 
verted to the original soft form by treatment with acids or 
alkalis. The amount of chromium present appears not to 
affect the fusing point of ihe resulting gelatin, which is 
about SO-OS 0 C. Its properties generally, aud the fact of 
its being readily dissociated, lead the authors to consider 
it an addition compound.—T. F. B. 

English Patent. 

Gelatin; Vegetable -, and Process of Manufacturing 

same [from Moss]. A. L. Martin, Clinton, Iowa. Eng- 
Pat. 22,069, Oct. 13, 1903. 

Skr U.S. Pat. 742,124 of 1903; this Journal, 1903, 1251. 

—T. F. B. 

United States Patent. 

Tanning and Tawing Compound. G. S. Girard, Ohio 
U.S.A. U.S. Pat. 744,252, Nov. 17, 1903. 

Water, chrotne-alura, and an alkali, e.g., sedium carbonate, 
are mixed with iron protosulphate and sodium chloride i 
form a tanning liquor.—R. h. J. 

French Patent. 

Leather; Process of Making an Enamelled — ■ W. - 
Smith and J. D. Larkin. Fr. Pat. 333,460, June 30 . 
1903. 

See Eng. Pat. 14.517 of 1903 ; this Journal, 1903. 1140. 

B — T. F. B. 



Deo. 31,1905.] 


1359 


JOURNAL AND PATENT LITERATURE.-Cl. XIV. to XVII. 


XV.-MANURES, Etc. 

French Patent. 

Phosphated Chalk, ar [other] Phnspliated Matters; 

Process for rendering Assimilable -, by a Treatment 

with Soda. P. Martinet uml P. Torcliou. IT p ;u 
333,347, June 25, 1903. 

Tub phonphated chalk is kept in contact with soda Ive 
for from one to three days, and is then dried and furnaced 
at a low red heat. After methodical washing, the residue 
contains part of the phosphoric acid as dicalcium-hydrogen 
phosphate. The liquor, containing sodium phosphate, is 
treated with lime or with dolomite to obtaiu the corre¬ 
sponding citrate-soluble phosphate. The soda Ive thus 
regenerated is used again.- 10. S. 

XVI.— SUGAR. STARCH, GUM, Etc. 

Carbohydrates; Action of Hydrogen Peroxide on ——, 
in the Presence of Ferrous Sulphate. K. S. Morrell and 
J. M. Crofts. XXIV., page 1371. 

United States Patent. 

Evaporating Liquids [Sugar Solutions J ; Apparatus 

for -0. Stade, Gross Wustcrwitz. U.S. l’at. 

7(5,921, I9ee. 1, 1903. 

See Eng. Pat. 1293 of 1903; this Journal, 190.3, 1252. 

—T. V. 13. 

French Patents. 

Sugar ; Process and Apparatus for Making -. 

M. H. Miller, D. Huether, A. II. Hough, A. MucNeill, 
and U, Fisher. Fr. Pat. .333,353, June 25, 1903. 

See Eng. Pat. 14,lH2 of 1903; this Journal, 1903, 1142. 

— 1’. F. JS. 

Liquids ; Separation ot -, from one. another or from 

Solids Suspended, or Oissolred in them, bn Means of the 
Electric Current. Siemens and Ualske Akt.-Gos. Fr. 
Pat. 333,348, June 25, 1903, XI. A., page 1355. 

Calcium Sulphate from Solutions, particularly Saccharine 

Solutions; Elimination of -. J. VVeisberg. Fr. Pat. 

333,539, July 2, 19031. 

Duiuno the boiling of sulphured sugar juices calcium 
sulphate tends to form incrustations on the heating surfaces. 
In order to remove tile calcium sulphate from the treated 
juice, this latter is agitated with a determined quantity of 
barium carbonate, together with a little lime, the liquor is 
heated and saturated with carbon dioxide, until the dis¬ 
appearance of a pink reaction with phenolphthalein paper. 
The liquid is then boiled fora few minutes and filtered, the 
calcium sulphate having been precipitated as calcium 
carbonate and barium sulphate.—J. F. 11. 

XVII—BREWING, WINES, SPIRITS, Etc. 

Albumin of Foreign Organisms; Action on Organisms of 

• t/ le - . M. Delbriiek. Woch.f. Hrau., 1903, 20, [48J, 

5G9. 

Hr the injection of blood albumin into unimnls, L. Miehaelis 
has fouud that the specific albumin of one organism is 
nearly always harmful to an organism of another species. 
This coincides with the author’s view that peptase is to 
be rogarded as a “ combative” enzyme, the function of 
wliich is to destroy such intruding foreign albumin and 
convert it into non specific lower products, which are 
not merely harmless but often useful. Yeast albumin is to 
he regarded as a poison for bacteria and vice versd, and 
birley albumin is primarily harmful to yeast. Thus the pro¬ 
cess of digestion is not merely one of rendering albuminoids 
soluble and diffusible, but also a defensive process con¬ 
verting specific albuminoids into simple products. This 
view also explains why the living organism is always more 
virulent than the chemical product i of its “ combative 
enzymes ; the living butyric ferment is more harmful 


towards yeast than an equivalent quantity of butyric acid. 
The action of the specific albuminoids is added to that of 
the chemical excretion products. So long as the orguuism 
is living, its specific albumin fights against that of the 
intruding organism, and is continually renewed. On the 
malting fioor tin* Miami corns resist the attacks of fungi 
far more successfully than the dead corns. Hut as soon as 
one organism is dead, no further production of specific 
albumin takes place, and auto-digestion of the body by its 
own peptase sets in, providing fool for the survivor. True 
resistance is only found when the building up and breaking 
down of the albumin are properly balanced iu simultaneous 
activity. The intimate connection of these two processes 
suggests that they are effected by one ami the same agent, 
<?.</., by the reversible activity of the same enzyme—peptase. 

— J. F. H. 

Mel ib in sc [of Yeast] ; and Comparative Studies on 

Maltase, Invertase, and Z/nmse. A. Hau. Woch. f. 

Hrau., 1903, 20, [47 & 4S], 5GD—5f>4 and 575-579. 
Influence of Chemical Reagents on Melibiase and other 
Yeast Enzymes. —Washed, bottom-fermentation beer yeast 
was pressed and then digested at the ordinary temperature 
for ‘29 hours with various chronical solutions; the yeast 
was separated and its action was tested on solutions of 
melibio.se, maltose, and cane sugar. The enzyme melibiase 
was destroyed by treatment of the yeast with solutions of 
the following substances : oxalic acid, l per cent., sulphuric 
acid, ()•:» per cent, hydrochloric acid, 0 9 per cent., caustic 
soda, 1 per cent., silver nitrate, 0*1 per cent., mercuric 
chloride, 0*02 per cent.; ah*ohol at 95 per cent, strength 
weakened the enzyme seme what, whilst a 4 per cent, 
solution of tartaric acid had no action. The miltasu was 
destroyed by the action on the yeast of solutions of acetic 
acid at 1 percent., oxalic acid, 0*5 per cent., lactic acid, 
l per cent., tartaric acid, I per cent., sulphuric acid, 0’5 per 
cent., hydrochloric acid, 0*9 per cent., caustic soda, 1 per 
cent., silver nitrate, 0*01 per cent., mercuric chloride, 
0*1 per cent. The invertase was destroyed by caustic 
soda 0*5 per cent., silver nitrate, o*l per cent., and was 
badly crippled by mercuric chloride, 0*1 per cent. The 
other reagents, when used in the strengths specified above, 
were practically without effect upon invertase. The 
zymase was found to be very susceptible to the action of 
the reagents named, being destroyed by all in the strengths 
given. 11 nee it is concluded that melibiase is considerably 
more resistant to the action of chemicals than malt use, but 
less resistant than invertase. 

Effect of Drying. —Milbiase and maltase retain their 
activity well, when the yeast is thoroughly dried at the 
ordinary temperature, and were found intact in a sample 
of yeast which had been preserved for nearly six years. 
When the yeast has been quite dried, it may be heated for 
several hours above 100° (). without destroying the melibiase 
and maltase. In the ca*>e of invertase the complete 
removal of the moisture at the lower temperatures is not so 
important, and ibis enzyme may be preserved in yeast 
which lias been heated too rapidly to preserve the activity 
of the melib ase and maltase. Zymase is very sensitive to 
heat, and hence the yeast must be cried with the greatest 
care, if this enzyme is to be preserved. 

Temperature at which the Enzymes are. destroyed. —The 
washed yeast was heated for 30 minutes with distilled water 
at various temperatures. Under these conditions the 
maltase was destroyed at 55° C., the melibiase at 70° C., 
aud the invertase at 7.5° C. 

Temperature of Maximum Activity. —These experiments 
were conducted with expressed yeast cell juice, the relative 
extent of the hydrolysis being tested after 2 J hours action 
at various temperatures. In the ease of melibiase the most 
favourable temperature is 50 J 0, in the case of maltase, 
40° C , and in the ease of invertase, 5*2° C. ^ 

Action of Proteolytic Enzymes. —The order of resistance 
to proteolysis, whoa the yeast is caused to undergo auto- 
digestion, is invertase, melibiase, maltase, zymase. 

Occurrence of Mettbiase.—l'Ue general rule that bottom 
fermentation yeasts contain melibiase, whilst top fermenta¬ 
tion yeasts do not, is approximately true, but it was never 
meant to be applied to yeasts outside the species 6’. ccrevisia. 
Wine yeasts and wild yeasts are mostly free from melibiase 
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The author has confirmed Lindner's observations on most 
of the yeasts found to be exceptions to the general rule. 

—J. F. B. 

Malt t Studies in Kilning -. G. Barth and K. 

Diuklage. Zeits. ges. Brauw., 103, 26, [37], C01— 

606. 

Kiln Temperature. —To measure the temperature of the 
iron floor of the kiln, a graduated galvanometer was con¬ 
nected up with a nickel wire soldered to the metal of the 
floor, and also with an iron wire similarly treated. The 
temperature of the hot-air flue and of the malt itself was 
taken in the usual way,and snmples of the malt were drawn, 
at intervals, for analysis. 

Nitrogen Determinations. —The method adopted was that 
of Dinklage (see under XXIII., page 1370), and the results 
gave an average of 1 • 6 per cent, of total nitrogen referred to 
the dry matter in the malt. The soluble nitrogenous con¬ 
stituents fluctuate considerably in quantity, increasing during 
the withering piocess, and reaching the maximum wlten the 
malt is iu the air-dry stage. Similar variations occur in the 
coagulable nitrogenous matters. A possible explanation 
offered is that, when the malt drops on to the lower kiln floor, 
tho high temperature (145" F.)of the metal plates causes some 
of the soluble albuminoids to coagulate, these decreasing in 
amount, whilst the percentage of non-coagulablo nitrogen 
compounds remains almost, if not quite constant, for the 
first part of the time the malt is on the lower floor. 
Between the 9th and 15th hours—the malt temperature 
being 113°—154° F. — the percentage of non-eoagulable 
nitrogen compounds increases progressively at the expense 
of the coagulable compounds. From this it is concluded 
that between these limits of temperature, a process analogous 
to peptonisation occurs, resulting in the formation of soluble, 
non-eoagulable albumin. Some part in this reaction is pro¬ 
bably played by the coagulable albumin in association with 
insoluble proteids. Above 176 ’F. the soluble and coagulable 
soluble nitrogenous compounds continue to decrease in 
quantity as the temperature rises. In this case the dimi¬ 
nution of the total soluble nitrogen is largely influenced by 
that of the coagulable portion. 

Ucady-fermed Sugars. —The Mason method (this Journal, 
1903, 1061) was employed. The results showed a continuous 
diminution of reducing sugar throughout the kilning process, 
accompanied by an increase in saccharose which, however, 
remained constant beyond 176° F., being less readily 
caramelised at higher temperature, than loevulose. The 
unfcrmeutable reducing substances remained nearly constant 
all through. 

Enzymic Activity. — Whilst the liqucfactive enzyme in 
malt will stand comparatively high temperatures, the 
diastase is crippled by two hours’ exposure to 190 — 
268° F., despite the small percentage of water in the mall. 
The aerospitc continues to increase in length while the malt 
is on Ibe upperfloor of the kiln, hut as there is no accession 
of saccharifying power, the phenomenon is probably due 
merely to an extmsiuu of the tissues rather than to actual 
growth.^^. 

Extract and Wort .— With Ihe attainment of high kiln 
temperatures, the colcur-depth and aroma of the wort begin 
to increase, but highly kilned malts gave opalescent worts, 
which furnished a less satisfactory coagulum when boiled, 
possibly owing to the alteration of coagulable nitrogenous 
substances in the final stage of kilning. Confirmation was 
afforded of the accuracy of previous workers’ observation 
that a diminution of about 1 per cent, of total extract is 
produced by kilning. The attenuation varied with the kiln 
treatment, and proved lower in proportion as high kiln 
temperatures diminished the saccharifying pow'er of the 
malt, and therefore the quantity of maltose formed.—C. S. 

Malt; Points in regard to -. A. R. Ling. Brewers’ 

Journal, 1903, 39, 526—. r >27. 

During last season the author observed the exceptionally 
high extracts yielded by omits, and also the low dlastatic 
powers, as determined by^Se Lintuer method. The malts, 
howevsr, possessed normal saccharifying powers. The author 
believes that the ready saccharification and high yields are 
to be.ascribed more to the condition of the starch than to 


the amount and nature of the diastase. The determination 
of diastatie power, although valuable to the working 
maltster, may he misleading, for the normal diastatie power 
one year may differ largely from that of another. Some 
samples of malt were analysed the day after unloading the 
kiln, and again after storage. The numbers did not differ 
much with the exception of the diastatie powers, which 
showed a marked increase after storage :— 


Diastatie power of sample from 13*9 16‘0 15*6 153 ; 20’0 

kiln. 

Diastutic power of sample after 23'8 22'7 \ 31‘S .33• 7 ! 3 S '4 

storage. j 

____j _ 1 _ i ; 

The increase of diastatie power is accompanied by a 
general rise in the maltose-dextrin ratio of the worts 
prepared from the malts. It is well known that new malt 
does not give good results in the brewery, and that it is most 
satisfactory after it has been stored a few weeks, during 
which it becomes mellow. The author considers that the 
mellowing process is connected with an absorption of water. 

—J. L. B. 

Wild Yeast In fection through the Wood of the Fermenta¬ 
tion Tuns; Further Observations on - . F. Sehoti- 

feld. Woch. f. Brau., 1903, 20, [49], 585—586. 

Of all the causes of wild yeast infection of boor, in the 
author’s experience, the wood of the fermentation tuna is 
by far the most frequent; in no other part of the plant is 
the infecting growth so vigorous and dangerous. For 
instance, in one case, a wooden vat, in which the hot wort 
was collected, was suspected, but turned out on examination 
to be perfectly sound, only a few badly nourished wild 
yeast colonies being found between the staves. On the 
other hand, the fermentation tuns, which had not been 
suspected, were found to be badly infected in places where 
the wood had become soft, as also were some pieces of 
mbher hose which had become “ perished.” It is a mistake 
to suppose that infection ctymot reside in wood unless it he 
rotten and spongy, although such a condition Is the worst 
and most certain cause, the soft wood becoming saturated 
with wild yeast growth to a depth of 1 mm. and the cells 
of the colonies always being in a most vigorous and well 
nourished condition. It is quite exceptional to find colonies 
of culture yeast which have penetrated the pores of the 
wood; this is attributable to the greater power of motion 
of wild yeast cells rather than to the larger size of the 
culture yeast cells. On the outer edge of the bung hole 
and in the bung hole itself the infecting wild yeasts are not 
nearly so numerous as inside the tun ; they are chiefly 
torula species, and generally have a starved appearance, 
being less virulent than the wild yeasts inside. IIoso pipes 
are sometimes infected with the virulent, well-nourished 
wild yeasts, and sometimes with colonies in the same con¬ 
dition aa those on the outside of the bung holes. Another 
frequent source of infection is to be found iu the wooden 
yeast-tubs; for which reason, metal tuba are far safer to 
use.—J. F. B. 

Deers; Observations on the Chemical Analysis of -■ 

Part II. A. It. Ling. Brewers’ Journal, 1903, 39, 
[458], 478—479. (See also this Journal, 1903, 921.) 

Tnre demand for light bottled ales is an increasing one, and 
the ordinary process of natural conditioning, in bottle, is 
being superseded by artificial means. These may he 
divided into two systems. In the first the ale is allowed to 
develop condition naturally in specially strong casks, after 
which it is chilled, filtered, and bottled ; at the low tempe¬ 
rature the carbon dioxide remains dissolved in the beer at 
the ordinary atmospheric pressure. In the second of these 
systems', the ale is chilled, artificially carbonated, filtered, 
and bottled. It is obvious that the ales required for 
systems of the first class should be of the same type as 
those intended for the ordinary bottling process, since the 
condition is produced by a secondary fermentation. The 
ales which ure chilled and artificially carbonated art- 
intended for quick consumption. The author points out 
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that there are limit* to the particular type of ale fitted for 
these systems, and these limits can be conveniently fixed by 
his scheme of analysis (this Journal, 1903, 921). During 
filtration of beer the smaller organisms tend to pass through 
the filtering medium, and frequently the proportion of wild 
yeasts and bacteria is high, with the result that the beer de- 
velopes disease. In chilled beers there is Dot the same risk as 
the chilling precipitates certain nitrogenous matters and hop 
resins, carrying with them the bacteria and other organisms. 
Id the most satisfactory beers, the ratio of maltose to 
dextrin should not exceed 2 : 3. A common mistake is to 
add priming to beer before bottling, to increase the palate 
fulness. When so treated, a mawkish flavour often deve- 
lopes when the heer has been a fortnight in bottle. Some 
analyses of bottled stouts ore given : — 

Dublin Stunts, j Loudon Stouts. 


Original gravity. 

Attenuation. 

Absolute alcohol per cent, by 
weight. 

Total acidity (acetic acid). 


fermented matter. 

Maltose (apparent). 

Dextrin (apparent) . 

Ash... 

Other substances ... 


(i.) ! 

(II-) i 

(1.) 

Gl.) 

1081 ' 1 

1071* I 

1072-2 1 

1 Of JO 7 

101? "2 

1021-7 

1022 '8 | 

1020*0 

ceu 

5*51 

ft *20 

.'>■18 

0*20 

0'20 

. 

0 10 

0-14 

of K.v tract. 



: o vr, 

, ,W7 

55 ' 7 

ft<5 ' (J 

5*1 

U*tt 

12*1 

122 

; W!> 

ID'S 

IV 1 

1.5-4 

2'0 

2-‘.5 

2-7 

2*2 

12'5 

in; 

15* t 

1 o 1 0 



_J t 

J,. B. 


Mannitol; Production of -, by Deleterious ferments 

in Wines. P. Maze and A. Perrier. Ann. Inst. Pasteur, 
Sept. 23, 1903 ; Ann. dc la Brasserie, 1903, 6, [ 19$, 
412— 4.30. 

Tun experiments were conducted with a ferment having 
the same physiological properties as Gayon’s mannitic 
(errneut, being capable of secreting zymase, a lactic 
diastase, and probably a diastase splitting up sugar into 
three molecules of acetic acid. In presence of free 
levulose it forms mannitol, this product resulting from the 
decomposition of water and the combination of part of 
its elements with alcohol, to furnish acetic acid, whilst the 
rest transforms the levulose into mannitol. This peculiarity 
ranks the ferment along with that ot Uayon, in a separate 
group which no doubt contains other members, those 
causiug greasiness and bitterness in wines being probably 
among them. Although the butyric term ruts and other 
bacteria liberate hy drogen, the gas in such cases does not 
convert levulose into maunitol. These same ferments will 
decompose mannitol; hut though the excess of tree 
hydrogen should react on levulose if a mixture of that 
substance and mannitol were present at any time during 
the fermentation, experiments made with a culture of an 
amylohaeter failed to reveal the presence of mannitol, lhe 
conclusion formed therefore is that a localisation of diastatie 
‘action occurs in micro-organisms, the living cell behaving 
like an organised laboratory, where the chemical reactions 
proceeding simultaneously are nevertheless independent of 
one another.—G. S. 

Alcohol} Synthetic -. G. Arachequesne. Ann. <le la 

-Brasserie, 1903, 6, [17], 187—388. 

In the production of synthetic alcohol, carried out on a 
manufacturing scale at Sauit-Alban des-Villnrs (Savoy), a 
mixture of metallic oxides and powdered coko is lused in 
the electric furnace, the product (“ethylogene ”) furnishing 
ethylene when brought into contact with water. Lhe gas 
is collected and is passed through a series of large leaden 
Woolf bottles charged with concentrated sulphuric acu. 
lhe resulting ethylsulphuric acid, on being gradua jr 
diluted with water and distilled, furnishes alcohol, together 
v ith smaller or larger quantities of ether, acetic acid an 
acetone, according to the care with which the operations 


are conducted. The spent mass from the gas generators is 
returned to the furnace after faing mixed with more coke 
dust; and the sulphuric acid is concentrated forme over 
again after purification to remove sulphouated and other 
compounds that would injure the flavour of the alcohol. 
The theoretical consumption of coke is 50—53 kiloi. per 
hectolitre of alcohol formed ; hut in practice it amounts to 
900 kilos., though this quantity will probably be reduced 
in the large recuperative furnaces in the course of erection. 

-C.S.0 

Malt; Determination of Soluble and Coagulahle Nitro¬ 
genous Compounds in -. K. Dinklage. XXIII., page 

1370. 

Starch Liquefying Power of Mall and ether Diastatie 

Products; Determination of? the -. A. Vollttk. 

XXIII., page 1370. 

Methyl Alcohol in presence of Ethyl Alcohol ; Detection 
of -. L. 1). llaigh. XXIII., page 1370. 

English Patent. 

Beer Wort; Continuous Process and Apparatus for 

Purifying -. E. Hoffman, Pfeddersheim-Worms, 

Germany. Eng. Pat. 1073, Jan. 15, 1903. 

This is a continuous process for filtering mashes. An 
endless series of filtering cells are filled in consecutive 
order and the contents druined off by suction, the residue 
in each cell being removed automatically before the cell is 
charged again with mash. I he series of cells i re passed 
m succession beneath a charging pipe conveying the mash 
and a sparge pipe for a second mash. I lie cells are hinged 
to facilitate discharge, and are provided with perforated 
bottoms and a suitable filtering medium. Funnel-shaped 
discharge chambers are situated beneath the cells which 
lead to discharge pipes dipping iuto a common tank. 
Float valves are fitted at the top of the pipes in the 
discharge chambers to prevent the supply pipes becoming 
empty and to assure a suction upon the filtering cells^ ^ 


XVIII.—FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)—FOODS. 

Bread ; Fermentation of -. C. I’arenti. Boll. chim. 

furuuie., 1903, 42, 3.33; Cbem.-Zeit., 1903, 27, [9J]» 
Jlep. 301. 

Staiichv matters, dextrin, and substances prccipitnble from 
aqueous solution by alcohol, ami reducing sugar, were 
estimated in flour, and in the dough prepared from it both 
before and after fermentation. The. quantity of starch waa 
found to have suffered no alteration by fermentation, but 
the reducing sugar was reduced to a trace or to nil (Irom 
2-31 to O' 13 per cent, was the average reduction in four 
experiments). The amount of the f distance, prccipitablo 
by alcohol increased, however (from 2‘8G to 4*15- per 
cent, on an average). By a prolonged washing of the 
unfermented dough, the gluten may be isolated as an 
elastic eontroctile mass ; a similar treatment of dough that 
has been fermented, however, leaves no noteworthy residue. 
These results confirm Hofroux’s views that the fermentation 
ol bread consists chiefly in the alcoholic fermentation of 
the sumir in the meal induced by the yeast added, and in a 
conversion of the gluten, which, in breaking up, produces 
soluble protcids. The origin of this conversion is to be 
found notin the yeast, but in an enzyme contained in the 
meal itself. Starches such as dextrin remain unchanged 
during the fermentation.—W. 0. M. 

United States Patents. 

Cent;ilui/al Liquid-Separator [Cream], G. Bennerfelt, 
Assignor to Kuchkum, jun., and Ohlsson.all of New York, 
U.s. Put. 714,938, Nov. 24, 1903. 

Tdf howl of the machine is provided with one or more 
nozzles arranged tangentially, which are connected with 
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cups or chambers adapted lo hold the liquid, so as to j 
utilise the hydrostatic pressure due to the rotation of the 1 
howl. The i kim-milk escape consists of a tube extending 
from near the periphery of the bowl towards the centre, j 
and provided at its inner end with two openings, one of 
which is nearer to the axis of rotation than the other. The j 
outlet from the bowl consists of a contracted tangential 
nozzle, directed substantially opposite to the direction of 
rotation of the bowl. (See also U.S. Pat. 739,927 ; this 
Journal, 1903, 1121.)-K. A. 

Cast in i Process of Preparing Fat-free. O. Kberhard, 
Ludwigslust. U.S. Pat. 745,097, Nov. 24, 1903. 

Sick Fr. Pat. 321,490 of 1902 ; this Journal, 1903, 225. 

—T. V. li. 

French Patents. 

Soluble Albuminates ; Preparation of -. Soe. liauer et 

Cie. Fr. Pat. 333,334, June 24, 1903. 


(N.)—SANITATION i WATER PURIFICATION. 
United States Patent. 

Oil;/ or Similar Impurities from Water; Method of 

Separating -. H. T. Davis and K. Perrett, 

Lewisham, Assignors to Davis-Perrett, Ltd., London. 
U.S. Pat. 744,171, Nov. 17, 1903. 

The water to be treated is mixed with a suitable electrolyte, 
and electrolysed between metallic electrodes. The particles 
of oil arc thereby made to adhere to metallic particles from 
the electrodes, and can then be readily removed from the 
surface of the water.—L. F. G. 

French Patent. 

I Sewage; Purification of - . [Filter-fled], I-'. Eicheti. 

Fr. Pat. 333,40(1, June 2(1, 1903. 

Claim is made for the use of lignite-coke or peat-coke in 
the construction of filter-beds for the biological treatment 
of sewage.—VV. P. S. 


SoLtini.E albuminates are prepared by mixing casein or 
other animal or vegetable albuminous compound or alkaline 
albuminate (95 parts) in aqueous, ethereal, or alcoholic 
suspension, with a 50 per cent, solution of disodium 
distearylglyeerophosphate (10 parts), and evaporating to 
dryness at tho lowest possible temperature. Iu general, the 
alkali salts of glycerophosphoric acid containing substituted 
fatty radicals, e.y., monostearyl-, monopalmityl-, dipalmityl-, 
monn-oleo- ordioleoglyecrophospborie acid (for preparation, 
see Hundesbagen, J. prakt. Chem. (2), up. 28, 240), also 
substituted hexite phosphoric acids, e.g., manuito-, dulcito- 
or sorbito-phosphoric acid (for preparation, see Porles and 
Prunier, J. Phartn.Obim. (6), pp. 15,457, and Garie, Comptes 
rend., 1903, 136, 3GG), are claimed for this purpose. 

—R. L. J. 

Milk; Process for Treating - [/or Chcese-making], 

W. Cole. Fr. Pat. 333,494, July 1, 1903. „_ 

The cream is separated from the milk, then rendered 
slightly acid and treated with a current of air for from 15 to 
30 minutes at a temperature of 15’5“ to 26'6’C. It is 
now added to the bulk of the milk and the mixture allowed j 
to stand for 12 horns, when tfe whey is drawn off as usual. 

—W. P. S. 

Milk ; Treatment of -. A Gauliu. Fr. Pat. 333,793, 

July 11, 1903. 

An apparatus is described for adding predetermined 
quantities of sodium hydroxide solution to milk, to 
neutralise the acidity and prevent curdling during the 
pasteurising process. The apparatus is also suitable for 
adding measured quantities of acid to milk for the 
manufacture of casein.—W. P. S. 


XIX.—PAPER, PASTEBOARD, Etc. 

Paraffined Paper. Lux. Papier-Zeit., 1903, 28, 
[98], 3528. 

For waxing, a thin moderately sized calendered paper is 
the most suitable. The material is applied to one side of 
the paper by means of a roller revolving in a bath of melted 
wax, the excess being removed by a “ doctor.” The 
“ doctor ” consists of a pair of small 
cylinders so arranged that the paper 
in its vertical course passes between 
them witli only a slight dedication ; 
this arrangement is shown at g in 
the diagram. The lower roll of 
the “ doctor ” is constructed of a 
polished glass tube of 3 cm, din 
meter, heated internally by steam ; 
this roll is situated at a distance of 
about 15 cm. above the waxing roll; 
when adjusted at a greater distance 
the quantity of wax retained by the 
paper is increased. Finally, the 
paper is conducted over guide rolls 
and cooled. The waxing material 
is chosen according to the purpose 
for which the paper is intended. 
For wrapping groceries an odour¬ 
less, high-melting paraffin is pre¬ 
ferred, for fruits, beeswax is 
frequently used on account of its 
aroma.—L F. Ii. 



Eggs; Process and Substances far Use in Preserving 
-. A. Pfaff. Fr. Pat. 333,505, July 1, 1903. 

See Eng. Pat. I2,8G7 of 1903 ; this Journal, 19o:t, 960. 

—T. F. 13. 

Alimentary Substance containing Lecithin and Iron; 

Preparation of an -. E. I.avis. Fr. Pat. 333,540, 

July 3, 1903. 

Yolk of egg is treated with three times its weight of 
neetone. The insoluble residue is separated, presstd to 
remove oil and some of the lecithin, and then again 
extracted with acetone. After removing the remaining 
free lecithiu by means of a suitable solvent, the residue, 
containing combined lecithin and iron, is dried. The oil 
and removed lecithin may also be separated as secondary 
products.—W. P. S. 

Flour) Treatment of -, to Purify it and Increase its 

Nutrititive Value. **" J. N. Alsop. Fr. Pat. 333,709, 
July 9, 1903. 

See Eng. Pat. 14,006 of 1903; this Journal, 1903, 1062. 

-1 —T. F. B. 


Rosin Sizing. C. Hofrnan. l’apier-Zeit., 1903, 28, 
[98], 3526—3527. 

Many papermakers employ the so-called “ white size ” 
containing much free rosin because the colour of tho paper 
may thereby be preserved whilst using a cheaper quality of 
rosin. The presence of much free rosin, however, causes. 
rosin specks iu ihe paper and creates much loss and 
annoyance by the stopping up of the wires and felts. The 
author prefers to obtain a nearly white size by employing 
the paler qualities of rosin, combining these with a fairly 
high proportion of soda, in spite of greater cost and the fact 
that it is necessary to use from 10 to 15 per cent, more of 
such size than of the darker grades. The stoppage of the 
wires and felts and the formation of froth on the machine 
can be prevented by increasing the proportion of soda in the 
size and by diluting the rosin size to a concentration of 18 
grml. of rosin per litre. It is advisable to test the size 
every time, before use, by pouring a litre of the milky 
solution into a basin of water, stirring and allowing the 
mixture to settle for an hour. When the water it poured 
off, the presence of coarse flakes at the bottom is a sure 
indication of subsequent trouble on the machine, as well as 
of poor sizing. The fault may be remedied by adding the 
size to the “ staff” in the beater before the latter Is fully 
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charged, and allowing it to run round for an hour with the 
roll off the bed-plate, whereby most of the rosin flakes are 
beaten up. The alum solution should never he added hot, 
and should not be stronger than G 3 Resume. Oue-half of 
the alum should be added about two hours after the size, 
and the other half about :!0 minutes before the heuter is 
discharged ; the presence of excess of alum should always 
be ensured by testing with litmus paper. Papers sued w ith 
•much free rosin are stated to deteriorate. The composition 
of the water has a very great influence on the sizing, 
chalky waters never giving such good results as gypsum 
waters. An increase of lime salts in the water is to be 
counteracted by increasing the proportion of soda in the 
size.—*1. E. R. 

English I’atbnt. 

Viscose; Refining or Purifging -. The Viscose 

Syndicate, Ltd., and l'\ Cross, London. Eng. I’at. 
21.030, Sept. 30, 11)08. 

In order to separate cellulose xuntlia'e in a form con¬ 
venient for washing, thereby eliminating the alkaline by¬ 
products which accompany it in its crude solution, tile latter 
is .heated for one to two hours at ■‘at C. with constant 
stirring, and is then treated with twice its weight of a satu¬ 
rated solution of sodium bicarbonate, tho separated solid 
being broken up by agitation, and then washed on a filter 
with bicarbonate solution, and also sodium sulphite. After 
eeutrifugjiising, the cellulose is dissolved in strong caustic 
soda, thus re-lormitig the viscose in a purified form. A 
solution of sodium chloride and sodium sulphate is used to 
prevent re-hydration and re-solution of the product while 
under treatment.—(I. VV. Mol). 

XX.—FINE CHEMICALS. ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Radio-active Substances [Radium ]. Mine. S. Curie. 
Ohetn. News, 1903, 88, [2282], 85—86 ; [228:*], 1)7—1)9 ; 
[2285], 134 — 135; [2280], <45—147 ; [2287], 159- 
160; [2288], 169—171; {2289], 175—177 ; [2290], 
187—188 ; [2291], 199 — 201; [2292), 211 — 212; 

[2293], 223—224 ; [2294], 23 » —236; [2295], 247— 
249; [2290], 259—261 ; [2297], 27 1—272. 
Measurement of Intensity of Radiation. —The method 
consists in measuring the conductivity acquired by air 
under the influence of the radio-active body. The finely- 
powdered active material is spread over one disc of a plate 
condenser, which is collected to a source of high potential, 
and the current passing to the other disc, which is main¬ 
tained at the potential of the earth, is measured by means 
of a quartz electric balance. With great differences of 
potential betweeu the discs of the condenser, and with the 
discs a sufficient distance apart, a practically constant cur¬ 
rent is finally obtained, and this “ current of saturation ” or 
“ limiting current ” is taken as the measure of radio¬ 
activity. 


Material. 


Pitchblende from Johunngcorgen- 

stadt. 

Pitchblende from Joachimsthal.. 
„ Pribram m .... 

Cornwallis .... 

Chalcolite .. 

Carriotite. 

Metallic uranium (containing a 

little carbon). 

Black oxido of uranium, U 8 () 5 .... 

Ammonium urunate. 

Uranium oxysulphide. 

Potassium uranium sulphate .... 
•Thorium oxide. 


Thorium sulphate 


Thickness of 
buyer of 
Active 
Matei isl. 
nun. 


O’25 
O’GO 
2 50 
H’OO 
6 ’ 00 
0 “25 


Intensity of 
Limiting 
('urrent. 
l<)-“ ampere. 


M-8 

7*0 

rt’.i 

1*6 

5*2 

0*2 

2-3 

2*ti 

r.i 

1*2 

0*7 

4'7 

5*5 (mean) 
5*5 

U’H 


Radio-activity of Thorium and Uranium Compounds .— 
The foregoing values for the limiting current were obtained 
with some radio-active minorals and compounds of uranium 
and thorium, a condenser with discs 8 cm. in diameter, and 
3 cm. apart being used. I tithe case of uranium compounds 
the thickness of the layer has hut little effect, but with 
thorium compounds, on the other hand, the action is only 
regular when a sufficiently thin layer («.</., 0*25 mm.) is used, 
whilst with thicker layers, the values for the limiting current 
are not only higher, hut also vary between two extreme limits. 
For example, with a layer of thorium oxide, 6 mm. thick, the 
values varied between 3*7 and 7*3. These irregularities 
were due to tin* fact that in the case of thorium compounds, 
the radio-activity dispersed in the space between the discs is 
considerable as compared with the radio-activity of the solid 
substance, and, ns the condenser wa* open to the air, the 
least draught caused a change in the intensity of the current. 
The rays emitted by thorium are more penetrating than 
those emitted by uranium; also the rays emitted by a thick 
layer of thorium oxide arc more penetrating than those 
emitted by a thin layer. Pile radio-activity of thorium 
and uranium compounds is an atomic proporty, being 
proportional to the amount of the metal present. 

AVtc Radio-active Bodies. —Three different slrongly 
radio-active bodies have been discovered in pitchblende:— 
(1) Polonium, allied to bismuth aud separated from it by : 
(a) fractioiul precipitation of the sulphides from hydro* 
chimin acid solution ; (5) fractional sublimation of the 
sulphides in vacuo; (e) fractional precipitation of the basic 
nitrates. (2) Radium, allied to barium, and sepirated 
from it by fractional crystallisation of the chlorides from 
j water, dilute alcohol, or water acidified with hydrochloric 
| acid, or by fractional crystallisation of the bromides from 
j water. (3) Actinium, allied to thorium, from which it has 
j not been found possible to separate it. Radium is the only 
one of the three new elements which, op to the present, 
has been isolated in the form of a pure salt. 

| Preparation of Pure Radium Chloride. —The residua 
i left after the extraction of tin* uranium from pitchblende, 

| and consisting mainly of the sulphates of lead and calcium, 
silica, alumina, and iron oxide, together with smaller 
I amounts of nearly all the other metals, is treated with a 
j boiling concentrated solution of caustic soda, which dis- 
i solves the lead, silica, and alumina. The insoluble matter 
I is washed free from sodium sulphate and treated with 
hydrochloric acid. Polonium aud actinium pass iuto solu¬ 
tion and arc recovered, the former in the precipitate obtained 
with sulphuretted hydrogen, and the litter in the hydroxides 
precipitated by ammonia in the solution separated from the 
! sulphides and oxidised. Smaller quantities of polonium 
and actinium also occur in the various waste liquors, &e., 
obtained duriug the process, and may be recovered. The 
portion insoluble in hydrochloric acid is washed, boiled 
with a concentrated solution of sodium carbonate!, aud the 
insoluble carbonates formed are washed and dissolved in 
j hydrochloric acid free from sulphuric acid. The solution 
I is treated with sulphuric acid, aud the precipitate (yield, 

! io—20 kilos, from 1 ton of ore residue), which consists 
of the sulphates of barium (together with radium and 
calcium), lead, and iron, and a trace of actiuium, is 
boiled with sodium carbonate solution. The insoluble 
carbonates are dissolved in hydrochloric acid, the lead 
precipitated as sulphide and filtered off, the filtrate oxidised 
by means of chlorine, the iron precipitated by ammonia 
and filtered off, and the filtrate treated with sodium car¬ 
bonate. The insoluble carbonates (of barium, calcium, 
and radium) are converted into chlorides, and the latter 
washed with pure concentrated hydrochloric acid, which 
dissolves the calcium chloride. The residue consists of 
barium and radium chlorides (yield, 8 kilos, from 1 ton of 
material), and has a radio activity 60 times as great as that 
of metallic uranium. The barium-radium chloride is dis¬ 
solved in distilled water, the solution heated to boiling, and 
then allowed to cool. When a certain amount of the salt 
has crystallised out, the liquid is decanted and evaporated 
to dryness. Two portions, A and 13, are thus obtained, 
of which B, consisting of the more soluble chloride, is the 
less active. The fractionation is repeated with each of the 
two portions, aud the less active fraction of A is added to 
the more active fraction of B. The operations are repeated 
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with each portion, until ft certain fixed number (e.p., 6) of i 
fractions are obtained; the most soluble portion will then 
have only an inconsiderable radio-activity, and is with¬ 
drawn from the process. In the next series of fractionations 
a new fraction is made from the most soluble portion, and 
the crystals of the most active portion are withdrawn. In 
this way the activity of each it action is maintained prac¬ 
tically constant at about five times that of the next more 
soluble portion. W hen the quantity of liquid to be decanted 
becomes small, water acidified with hydrochloric acid is 
added, the proportion of acid being increased as the frac¬ 
tionation proceeds; towards the end it is only necessary to 
work with three or four fractious. W hen most of the inactive 
barium chloride has been temoved, one fraction is withdrawn ! 
from one end, and auother—the active chloride previously 
removed—is added at the other end. The fractionation is con¬ 
tinued until the crystals of radium chloride show a spectrum 
practically free from barium lines. Radium chloride con¬ 
taining traces of barium chloride may be purified by 
dissolving in water, and precipitating by addition of alcohol, 
the barium chloride remaining dissolved in the slightly 
aqueous alcoholic solution. Crystals of pure radium 
chloride, like those of barium chloride, are colourless, hut 
when a certain proportion of radium is present in the 
mixtd chlorides, the ctystals obtained have a yellow colour 
after some bouts, verging on orange, and sometimes pink ; 
the colour disappears in solution. The maximum degree 
of colour is obtained for a certain amount of radium 
present, and this fact is useful iu checking the progress of 
the fractionation. j 

Atomic Weight of Jtaaivm. —The mean of three deter¬ 
minations of the atomic weight of radium in a specimen of 
pure radium chloride was 225, assuming the element to be 
divalent. 

Characteristics of Radium Salts. —The chloride, nitrate, 
carbonate, and sulphate of radium resemble tbe cot re¬ 
sponding salts of barium when freshly prepared, but they 
gradually become coloured. They are all luminous in the 
dark, and are the tource of a spontaneous and continuous 
evolution of heat. 

Radiation of the flew Radio-Active Substances. —The 
radiation of radium consists of three different kinds of 
rays :—(1) The a-rays. forming the major part of the radia¬ 
tion, which arc very slightly penetrating and are slightly 
deflected by a sttoiig uiagt-etic field in the same mar hit 
as cathode rays, hut iu the reverse direction. (2) The 
/3-rays, which arc not absorbed so readily as the a-tay s, at d 
are deflected by a magnetic field in ihe same manner and 
direction as cathode lays. (3) The 7-rays, which are 
penetrating, are unaflecnd by the magnetic field, and are 
comparable to Rbntgcu rays. The radiation of polonium 
consists of o-rays. Uranium and ihtrium omit o- and 
/8-rays; actinium appears to Ichuve like radium. The 
deviable fi-rays ol radium are charged with negative 
electricity. (Jri keeping a specimen of very active radium 
enclosed in a glars vessel for some time, at d then making 
a scratch cm ihe glass, the* report of an electric spark was 
heard, aid subsequent examination showed that the glass 
had been pietced by a spuik. The phenomenon is c<m- 
patable to the rapture of the glass of an overcharged 
Leyden jar. liadium emits ray s which can he detected in 
air at a distance of seveial metres, and which are capable 
of penetrating great thicknesses of solid matter; the 
radiation of polonium, on the other hand, is only propagated 
in air to a distance of a tew (4— G) cm., and is readily 
absorbed. The radiation of radium remains unaltered even 
at the tempeiature of liquid air. Prolonged beating at 
high temperatures has the effect of temporarily lowering 
the radio-activity to a very considerable extent, but in time 
(about two months) the body becomes more active than it 
was btfore being heated. The radiation of radium causes 
ready condensation of supersaturated water vapour, and 
also facilitates the passing of an electric spark between two 
metallic conductors. 

Fhturescent and Uhninous Effects. — The rays emitted 
by radium cause fluorescence ot certain substances, e.g., 
barium platinocyanide, the salts of tbe alkalis and alkaline 
earths, paper, cotton, glasB, &c. Phosphorescent zinc sul¬ 
phide is rendered extremely luminous. Diamonds become 
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phosphorescent, and may thus l>e distinguished from paste 
imitations, which are rendered only faintly luminous. All 
barium-radium compounds are spontaneously luminous. 
Tbe luminosity of tbe dry, anhydrous halogen salts is easily 
visible in the twilight or by gas-light, and, in the dark, is 
strong enough to read by. Radium compounds lose much 
of their luminosity in damp air, but regain it on drying. 
The light emitted by very active products changes colour 
after several mouths, becoming more violet and losing 
much of its intensity, but on dissolving tbe compound in 
w ater, and obtaining it again in a dry condition, the original 
luminosity is restored. Solutions of barium-radium salts 
which contain a large proportion of radium, are also 
luminous. 

Evolution of Real. —The amount of heat evolved is such 
that radium salts are maintained at a temperature 1'5° C. 
higher than that of their surroundings. One grm.-atom 
(225 gime.) of radium gives rise in one hour to 22,500 
calorics. 

Chemical Effects. —Under the influence of radium, glass 
is coloured, generally blown or violet; ihe coloration is 
produced in the body of the glass, and remains after 
removal of the radium. Pure salts ot alkalis ure coloured 
blue, green, yellow, Ac. Yellow phosphorus is converted 
into red phosphorus. Paper becomes brittle and scorched, 
and finally » number of holes ate productd. Ozone is 
produced in air in direct contact with radium compounds, 
llimnnl-radium chloride or bromide, on keeping, slowly 
generates oxygen compounds of chlorine or bromine. A 
solution of a radium salt evolves hydrogen. 

Induced Radio-activity.— Substances which remain for 
some time in the vicinity of a radium compound, or more 
especially of a solution of a radium compound, themselves 
become radio-active, but, in general, lose their activity with 
comparative rapidity when removed. Certain compounds, 
however, e celluloid, paraffin, caoutchouc, &c., retain 
their induced radio-activity for from 15 to.20 days. In 
the course of experiments od induced radio-activity, it was 
observed that a solution of a radium salt placed lor some 
time in a confined space is no more active than pure water 
plated in a vt ssel in the same enclosure, when tho equi¬ 
librium of activity is established. On removing the 
radium solution from the enclosure and allowing it to 
stand exposed to the air, the solution becomes nearly 
inactive, t ut it gradually regains its activity, if it be again 
enclosed in a stoppered flask. In making investigations of 
strongly radio-active products, special precautions must be 
taken against induced radio-activity. Dust particles, tbe 
air of the room and clothing all become radio - active, and 
the air also becomes a conductor. T he capacity of radium 
compounds of causing induced radio activity can be almost 
entirely destroyed by prolonged heating to redness,hut is 
again restored by dissolving the compound ill water, 
evaporating to dry ness, and drying at 120‘ C. 

Variations of Activity of Radio - active liodies. —The 
radio-activity ot polonium diminishes with time. Radium 
salts, on the other hand, possess a permanent radio-activity ; 
the activity increases from the time of preparation until 
it attains a limiting value after about one month, when 
it remains practically constant, even after many years, 

T he variation of activity is in the opposite direction in the 
case of solutions of radium salts. A freshly prepared * 
solution is vety active, hut when left exposed to the air, it 
rapidly loses activity and finally reaches a limiting activity, 
which may he considerably less than Ihe original. (Sec 
also this Journal, 1900,558, 785, 861,937 ; 1901, 76,290, 
396, 625, 845, 1251 ; 1902, 76, 142, 196,368,726,795, 796, 
994, 1301 ; 1903, 49, 322, 657, 804, 857, 928, 969, 1020, 
1146, 1212, 1810).—A. S. 

Radio-active Thorium. F. Zerbau. Ber., 1903, 36, 

[15], 8911—3912. 

G. F. Dabkkk claims to have isolated radio-active thorium 
compounds from monazite sand from Brazil and from North 
Carolina. The author, with K. A. Hofmann, had previously 
shown (this Journal, 1903, 1146) that all minerals from 
which they obtained radio-active thorium compounds 
contained uranium, and that the thorium compounds from 
sources free from uranium (Sotersdal gadolinite, Norwegian 
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orlhite and yttrotantalite), were inactive, lie 1ms now- 
examined samples of monazite sand from Bahia, South 
Carolina, and Australia, and finds uranium in all of them, 
(0*038 and 0-04 per cent, in two samples). The thorium' 
compounds from these sands were feebly radio-active, 
while the uranium preparations extracted from the sands 
acted as strongly on the electroscope as uranium oxide from 
pitchblende.—J. T. 1). 

Bate Earth Metals; Perfect Separations in the Scries of 

-. G. Urhain and IT. Lacombe. Comptes rend 

1903,137, [20], 792-7111. 

In fractionally crystallising two stilts, as a rule, only the 
less soluble or the more abundant can he obtained pure ; 
at a certain concentration the two substances crystallise out 
in the same proportions as those in which they exist in solu¬ 
tion. If the salts bo isomorphous, however, each one of a 
series can ho obtained pure by a sufficient number of 
fractionations, and this is the process which hither to has 
chiefly set-veil for separations in the rare earth series, 
except in the case of cerium, the formation of the peroxide 
of which has served as the basis of its separation. The 
existence of the intermediate fractious, however, has nlwujs 
been a source of trouble and of loss; and the authors have 
avoided this by utilising the isomorphism, with the double 
magnesium and rure earth nitrates, of the double nitrate of 
magnesium and bismuth (this Journal, 1903, 1312). By 
addins this salt to the double nitrates of samarium and of 
gadolinium with magnesium, for instance, the fractions 
consist successively of the salts of samarium, samarium and 
bismuth, bismuth, bismuth and gadolinium, and gadolinium ; 
and by removing the bismuth from the mixed fractions bv 
means of hydrogen sulphide, the whole of the samarium 
and of the gadolinium compounds present in the original 
mixture can be separately obtained.—.J. T. 1). 

Cerium ; Separation of -, by means of Potassium Per¬ 

manganate. C. K. Boehm. XX111., page 1309. 

Hermes Mineral. .1. Bougault. Comptes rend., 1903, 

137, [20], 794. 

No sufficient proof of the existence of antimony trioxide 
in kermos mineral has yet been given, and probably it does 
not contain any. Sodium pyrountimonate forms a consider¬ 
able proportion of kerntes. As tartaric acid extracts 
antiii onions oxide from a mixture of antimonions sulphide 
and sodium pyroantimonute, kermes mineral probably 
owes its therapeutic action to antimonious oxides formed by 
its reaction on the acids of the stomach.—J. T. 1). 

Hydrocyanic Acid; Antidote for -. llertig. Sudd 

Apoth.-Zeit, 1903, 216 ; Bharat. J., 1903, 71, 777. 

The author recommends hydrogen peroxide solution as an 
antidote for poisoning by hydrocyanic acid. Oxamide, 
which ia stated to he harmless, is formed by the direct 
union of the two substances : 

2I1CN + HjO.-NHj.CO.ro.ML. 

—A. S. 

Nicotine; Synthesis of --. A. Pictet, Comptes reud , 

1903, 137, [21], 860—862. 

Ntco-riNio acid is esterified. converted into amide, and from 
this by means of hypobromite is prepared 0 aminopyridine. 
The mucate of this base by dry distillation yields N-pyritlyl 
pyrrol, (I), which by passage through a red-hot tule 
undergoes molecular change into o-pyridylpyrrol. The 
potassium derivative of this treated with methyl iodide 
gives a methyl derivative j methyl and iodine attach 
themselves at the same time to the nitrogen of the pyridine 
nucleus, but are removed by distillation with lime, giving 
methyl-a-pyridy 1 pyrrol, (II), (Cuhours and Etard's isodi- 
pyridtue, Blau’s nicotyriue). This substance yields with 
iodine an iodo-derivotive, which is transformed by tin and 
hydrochloric acid into a dihydro-derivative, (III), (isomeric 
with Pictet and Rotschy’s nicotelne; this Journal, 1991, 
501). The dihydro compound yields with bromine a 
tetrabromide, which is reduced by tin and hydrochloric acid 


to a tetrahydro-derivativc, identical with Pictet, and 
Hotschv’s inactive nicotine (IV) (this Journal, 1900, 

1035). 
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Prom this inactive nicotine a tartrate wis prepared which 
was reerystalliseil from alcohol till its melting point and 
specific rotation agreed with those of the salt from natural 
nicotine ; this tirtrate, treated with sodium hydroxide, gave 
an alkaloid identical in boiling-point, density, and specific 
rotation with natural nicotine.—J. T. I). 


Sparteine Suljdiate; (imposition and Titration of -. 

0. Mouren and A. Valour. J. l’harm. Chim., 1903,18 
[12], 5 (5—516. ‘ ’ 

M-Aitri-aNE sulphate is luevo-rotatory ; in aqueous solutions 
at concentrations between 3 anil 6 per cent, the specific 
rotatory power, [«]„ - —22-12° at 15°—20° C. When 
heated ut 100° 0, sparteine sulphate rapidly turns brown, 
with loss of water. Tn vacuo over sulphuric acid, it 
attains a constant weight with loss of 4 molecules of water 
of crystallisation. The salt, however, really crystallise) 
with 5 molecules of water, as is shown by its analysis. 
Sparteine being a mon-acid base towards phouolpbthalein, 
the sulphate, C J5 lI 2B N s ll,SO, possesses one free acid function 
with that indicator, which permits of an accurate volumetric 
titration with aqueous dccinurinul solutions.—J. F. B. 

Cocaine; Assay of Crude -. W. Garsed. XXIII., 

page 1370. 

Cod-liner Oil and its Adulterants. H. W. Mann. XII., 
page 1356. 

Urea; formation of -, by the Direct Hydrolysis of 

Lead Ci/anatc. A. C. Gumming. Proc. Chom. Soe., 
1903, 19, [27*3], 274. 

Lkui cyanate is readily and quantitatively transformed 
into lead carbonate and urea by direct hydrolysis with 
boiling water: Pb(ONO), + 211./) = PbCO, + CON,H,. 
This salt, which is prepared by adding lead nitraie to 
potassium cyanate solution from which the carbonate has 
previously been removed by barium nitrate, is fairly stable 
at ordinary temperatures and mav he washed with cold 
water until free from impurities. (See also John Williams, 
J. Chom. Soe., 1868,21, 63.) 

English Patents. 

Pseiutoionone ; Process for the Preparation of Hydroliscd 

- and its ilomologues, and for their Transformation 

into Cyclic Ketones. II. II. Bake, Loudon. From 
Clmit, Naef, & Go., Geneva. Eng. Pat. 705, Jan. 10, 
1903. 

See I V. Pat. 326,982 of 1902 ; this Journal, 1903, 880. 

—T. F. B. 

Methylene Citric Acid; Manufacture and Production of 

___. II. K. Newton, London. From Farbenfabr. vorm. 

]’. Bayer & Co., Elberfeld. Eng. Pat. 1579, Jan. 22, 

1903. 

Ski- U.s. Pat. 722,275 of 1903 ; this Journal, 1903, 439. 

—T. F. B. 
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• Saccharin; Manufacture of -. U. Barge, Stassfurt, j 

Germany, and L, Givaudan, Geneva. Eng. l’at. 3563. ! 
Feb. 14, 1903. 

o-Tomikniisou , honamipk is treated in alkaline or neutral j 
solution with a quantity of a permanganate insufficient to 
oxidise the whole of the amide to saccharin, the manganese 
dioxide is filtered off, the unchanged amide is precipitated 
by neutralising the filtrate exactly, the solution is again 
filtered, aud the saccharin precipitated by the addition of 
a mineral acid.—J. F. B. 

Colloidal Salts of .Heavy Metals. G. B, Ellis, London. 
From Chetn. Fabr. von Ueyden Act. - Ges., Badebeul. 
Eng, Pat. 19,168, Sept. 5, 1903. 

Colloidal, soluble salts of the heavy metals, especially silver ' 
and niertuty, are prepared by carrying out the usual “ wet ” 
methods of preparing the insoluble salts, in presence of 
colloidal organic compounds, e.y., albuminous substances, 
gums, and their decomposition products. The product 
is extracted from the solution cither by dialysing and 
evaporating at a low temperature or precipitating with 
alcohol. Colloidal mercuric salicylate is prepared by 
adding a solution of 16 parts of sodium salicylate in 500 
parts of water to a solution of 27 parts of mercuric 
chloride in 2,000 parts of water, to which lias been added 
a solution of 20 parts of albumin in 500 parts of water. 
The resulting solution is dialysed aud evaporated. The 
following colloidal salts are claimed: mercurous chloride 
(see U.S. Pat. 740,855 of 1903; this Journal, 1903, 1300), 
bromide and iodide, mercuric salicylate and silver chromate ; 
the latter being prepared by adding silver nitrate to a 
solution of potassium bichromate containing albumin, ftc. J 

—T. F. 11. 

United Status Patents. 

Mercurous Iodide; Soluble f Colloidal ]- . C. H. von 

Hoessle, Assignor to them. Fabr. von Hey den Act. Ges., 
liadebeul. U.S. Pat. 742,429, Oct. 27, 1903. 

See Eng. Pat. 19,168 of 1903, preceding this.—X. F. li. 

Silver Chromate [Colloidal], C. H. von Hoessle, Assignor 
to Ghent. Fabr. von Hoyden Act.-Ges., liadebeul. U.S. 
Pat. 745,843, Dec. 1, 1903. 

See Eng. Pat. 19,168 of 1903 ; in Eng. Pats, preceding. 

-T. F. H. 

Fhknch Patent. 

Diphenol-mono-carlioxylic Acid [ p-Hydroxyphenyl-salieylic !■ 

Acid], its Salts and Derivatives ; Preparation of -. 

J. Faure. Fr. Pat. 833,720, July It), 1903. 

p-Di phenol (75 grins.) is dissolved by agitation with a i 
solution of caustic soda, the solution is warmed and carbon 
tetrachloride (60 grins.) is gradually added, 'the mixture 
is boiled under a reflux condenser for 150 hours. The 
unaltered carbon tetrachloride is then distilled off, the. 
unaltered diphenol is precipitated by saturating the liquid 
with carbon dioxide and the diphenolcarboxylic acid is 
extracted by means of ether after acidification. The pro¬ 
duct is purified by shaking the ethereal solution with a 
solution of potassium bicarbonate, and subsequently by 
conversion into the lead salt. The acid crystallises from 
aqueous alcohol and melts at 225° (I.—1. F. B. 


XXI -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

English Patent. 

Reproducing Pictures [Cutatype] ; Impts. in -. O. Gros 

und W. Ostwald, Jasipzig. Erg. Pat. 27,896, Dec. 17, , 
1902. | 

See addition, of Dec. 16, 1902, to Fr. Pat. 315,852, of : 
1901 j this Journal, 1908, 963.—T. F. B. 


United States Patent. 

Photographic Reproductive Process. E. Ortmauu, Detroit. 

U.S. Pat. 744,225, Nov. 17, 1903. 

Stipple printing plates are prepared by immersing photo¬ 
graphic dry plates in a solution of bichromate, exposing 
them to light and washing out the soluble bichromate, 
then developing in the UBual manner. This bichromate 
treatment is said to “ cause the emulsion to divide into two 
sets of divisions when exposed to light, one set impervious 
to water, and the other capable of development into an 
opaque stipple.’’—T. F. B. 

Fkknch Patents. 

Reproducing Pictures, Sfc. [ Cutatype ] ; Process for -. 

O. Gros. Addition, dated June £3, 1903, to Fr. Pat. 
315,852, Nov. 12, 1901. 

See Eng. Pat. 13,920, of 1903 ; this Journal, 1903, 1015. 

—T. F. 15. 

Photographs in Natural Colours on Paper; Process for 

Producing Permanent -. H. Iteiehel. Fr. Put. 

333,372, March 20, 1903. 

See Eng. Pat. 6356, of 1903 ; this Journal, 1903, 1256. 

—T. F. B. 


XXII—EXPLOSIVES, MATCHES, Etc. 

Explosion of Nitroglycerin ; Circumstances attending an 

-, which occurred in the Pinal Washing House of 

the Factory of the Colton Powder Company, Limited, 
at Uplees Marshes, Faversham, Kent, on Aug. 23, 
1903. By Major A. Cooper-Key, H.M. Inspector of 
Explosives. 

Six hundred and fifty pounds of nitroglycerin, con¬ 
tained in the filter-tank, were involved in this explosion, 
which formed a crater 20 ft. in diameter and 6 ft. deep. 
No one was present, the building having been locked 
up for some 21 hours previously. In the final washing 
house, the nitroglycerin is treated with a succession of 
warm sodium carbonate solutions. During this process a 
floeculent material, consisting mainly of lime aud carbonate 
of lime, and containing traces of nitroglycerin forms on 
the surface of the waih water and some of this material, 
known technically as “ mud,” remains behind with the 
nitroglycerin. To get rid of this the charge is passed 
through a layer of common salt on flannel. A small filter 
was used in the same building for the purpose of extracting 
the nitroglycerin from the salt aud flannels used in the 
larger vessels, and the “mud” collected from the wash 
water. The inspector traces the explosion to the sponta¬ 
neous decomposition of the “ mud ” left upon the filter-cloth 
followed by the explosion of the few pounds of nitroglycerin 
in the tank, which in turn communicated the explosion to 
the larger filter. A recommendation is made that filter- 
cloths should not, in future, be washed in the building' 
which contains the main charge of nitroglycerin. 

—G. W. McD. 

English Patent. 

Kneading and like Machines employed in the Manufacture 

of Explosives; Impts. in -. Ivynoch, Ltd., Witton, 

and T. J. Ashley, Stanford-le-Hope, Essex. Eng. Pat. 

456, Jan. 7, 1903. 

The invention consists in feeding an inert ingredient of the 
explosive, such as acetone or vaseline, into the kneading 
machine through a narrow space provided between the 
casing of the machine aud the bearings, so that the materials 
being kneaded iu the machine cannot in any way have 
access to the bearings.—G. W. McD. 

Explosives; Manufacture of -. Kynoeb, Ltd.. Witton, 

and A, T. Cocking, Stanford-le-Hope, Essex. Eng. Pat. 

457, Jan. 7,1903. 

In tbe manufacture of explosives, such ss " Cordite MI),” 
containing a high proportion of guncotton (65 per cent.), 
danger arises during tbe bond-mixing and subsequent 
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incorporation in the kneading machines, because the 
proportion of nitro-giycerin is insufficient to moisten the 
■whole of the guncotton. To minimise the danger arising 
from this dry guncotton dust, it is proposed to dissolve the 
nitroglycerin in its own volume of methylated spirit before 
adding it to the guncotton, and thus a thorough wetting of 
the latter is obtained. The acetone is added, as usual, in 
the incorporating machine, but a smaller quantity will 
suffice. Any other volatile liquid ingredient, such as ether, 
benzene, or naphtha, will also serve the purpose, provided 
it dissolves nitroglycerin, and does not gelatinize guti- 
cotton, and is used in sufficient proportion to thoroughly 
moisten the guncotton.— G. VV. Mcl). 

Explosive Pmvder ; A New -. N Sclinebelin, l’aris. 

ling. Pat. 21,365, Oct. 5, 1903. Under Internat. Conv., 
Oct. 30, 1902. 

One kilo, of potassium chlorate is dissolved iu 11 litres of 
boiling water, and to this is added ] kilo, of starch, 
previously dissolved in $ litre of water, and also J kilo, of 
solid paraffin. After incorporation the mixture is poured 
out on to smooth plates and broken up into grains or flakes 
of any desired size.—0. VV. Mcl). 

United States Patents. 

Phosphorus and Sulphur; Compound of -- j /or 

Mutches ], and Method of Muhin;/ Same. K. VV. Wheel¬ 
wright, Birmingham. U.S. Put. 715,546, Dec. 1, 1903. 

Skb Kng. Pat. 3045 of 1502 ; this Journal, 1903, 229. 

—T. F. 15. 

French Patents. 

Nitroglycerin Explosive ; A Gelatinized ——, and 
Method of Manufacture. Hoc. Dynamit Akt.-tles. 
vormals Alfred Nobel et Cie. Fr. Pat. 333,443, June 29, 
1903. 

Tiik invention consists in the use of carbohydrates wholly 
or partially soluble iu water (sugar, starch, dextrin, &c.), 
in place of the insoluble carbohydrates usually employed in 
gelatiu dynamite explosives. With a 30 per cent, nitro¬ 
glycerin composition the solulfle carbohydrates produce a 
plastic body capable of being worked in the cartridge 
machines, whereas the insoluble carbohydrates would give 
a friable and unworkable product. These soluble bodies 
should be added to the nitroglycerin and collodion cotton 
at the commencement of gelatinizution. The following 
composition is given :—Nitroglycerin, 32 per cent, [collodion 
cotton, 0’7 per cent.-, dextrin, 1.V5 pvr cent.; vegetable 
oil, 1 per cent.; ammonium nitrate, 35• 8 per cent.; 
ammonium oxalate, 3 per cent.; wood meal, 2 percent.; 
sodium chloride, 2 per cent.; alum, 5 per cent. 

—(i. VV. Meld. 

Explosives; Manufacture of -. Sue. Anon, ties Pondrcs 

et Dynamites. Fr. Pat. 333,502, July 1, 1903. 

Ci ,aim Is made for the use of solid nitro derivatives of the 
aromatic series, such as bi- aud trinitrotoluene and benzene, 
in the manufacture of nitro-giycerin blasting explosives. 
The addition of these bodies to nitro glycerin lowers its 
# freezing-point from + 8 1 (’. to — 20 ,J 0., and renders the 
finished explosive (blasting gelatio, gelignite, Ac.), less 
sensitive to shook.—G. VV. Met). 

XXIII—ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

United States Patent. 

Analysing Gases ; Apparatus for -. (J. C. Tutwiler, 

Assignor to the United Gas Improvement Co., Phila¬ 
delphia, Pa., U.S. Pat. 744,132, Nov. 17, 1903. 

The apparatus comprises a burette, manometer, a gas 
pipette, two double absorption pipettes with a common seal 
and connections fitted with valves for conducting gas into 
either, aud a four-way oock for establishing communication 
between the various pieces of the apparatus.— D. F. G. 


INORGANIC-QUANTITATIVE. 
Indicators; Theories of -. J, Stieglitz. J. Amer. 

Client. Sue., 1903, 25, [11], 1112—1127. 

The author considers that, while Ostwald is probably wrong 
with regard to the change of colour, he has correctly 
defined the guiding principles of the proper tiieorctioal 
treatment of the question eoncerniug the varying sensi¬ 
tiveness of indicators to acids and liases. Ho then proceeds 
to deal with the ionisation aud chromophorie theories iu 
relaiion to the change of colour and sensitiveness of 
indicators, and concludes that phciinlphthnlein and methyl 
orange act as a very weak acid aud a very weak base 
respectively in their quinoid forms, and that their weakness 
is eliicily due to the instability of the quinoid isomers in 
the form of free acid or free base respectively. The lack 
ot sensitiveness of phenolplithalein in the titration of a 
weak base like ammonia, and of methyl orange in titrating 
a weak acid like acetic acid, is attributed to the weaker 
(less ionised) condition of a weak acid or base in presence 
of its own salts than in purr aqueous solutions. Thus iu 
titrating amuiMiin with hydrochloric acid, the formation 
of ammonium chloride destroys the red colour of pliemil- 
phtliulcm bo'ore tbo whole of the ammonia lias been 
neutralised, the hydroxyl ions readily disappearing in 
presence of such mi easily ionised salt. In fact, norm'll 
ammonia is weakened fifty limes more by a given quantity 
of ammonium chloride than by the equivalent amount of 
hydrochloric acid.—C. S. 

Methyl Orange; Colour of Agueous So'utinns of -, 

and the Change produced In/ Aeids. 1’ Vaiilaiit. IV., 
page 1343. 

Carbon in Carbides; Determination of - . F. A. J. 

Fitzgerald and 11. .VI. Loomis. Flectrochem. Ind., 1903, 
1, [12], 410. 

0’2—0-5 oitM. of the carbide is mixed with 1 grill, of cal¬ 
cined magnesia and a weight of sodium peroxido equal to 
10— 15 times (hat of carbide taken, and heated, in a nickel 
crucible of 30 e.c. capacity, until tbe reaction is complete 
(30 —10 seconds). The product is dissolved in water, aud 
the carbon dioxide determined by any method, correction 
being made for carbonate in tbe sodium peroxide.—T. F. 15. 

Magnesium ; Volumetric Method for the Determination 

of --. K. iiupp. Arch, der l’liarm., 1903, 241, [8], 

fiw8-r,!3. 

The magnesium is precipitated in the usual manner as 
magnesium ammonium arsenate, a known volume of sodium 
arsenate solution being added in excess, and tbe precipitate 
filtered off. The uncombined arsenate is then titrated 
iodonietrically in the filtrate in the usual way. From the 
amount of arsenic acid consumed the amount of magnesium 
present is calculated. Tito method is Buid to have tbe 
advantage of greater accuracy than the gravimetric deter¬ 
mination of the precipitated magnesium ammonium arsenate, 
and the necessity for correction for the solubility of that 
salt in the mother liquor is obviated.—,J. 0. 15. 

Antimony; Quantitalire Determination of -. L. A. 

Yimlz. School of Mines Quarterly, 1903,24,407—421. 
See also this Journal, 1903, 711. 

The author finds that in the determination of antimony by 
the llerroun-VVeller method (see this Journal, 1882, 203, 
517), tiie results, from some unexplained cause, are 
invariably almost exactly 1 percent, (calculated as metallic 
antimony) too low, but are very concordant if the following 
conditions lie observed. From 0-20 to 0-25 grm. of 
antimony is oxidised and dissolved by hydrochloric acid, 

1 c.c. of nitric acid and successive additions of potassium 
chlorate, in the absence, of tartaric acid. The solution is 
evaporated to 50 c.c., 15—20 c.c. of concentrated hydro¬ 
chloric acid are added, and the whole is diluted to about 
700 e.c. Three or four grins, of potassium iodide crystals 
are added to the cold solution, and the iodine set free is 
Immediately titrated by standardised sodium thiosulphate 
! solution. In the course of the investigation it wna found 
that antimony is completely oxidised to antimonic acid by 
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nitric acid and potassium chlorate in hydrochlorio^acid ! 
solution, in the absence of tartaric acid. (Compare Biisek, j 
this Journal, 189.% 813.) Antimonic compounds are com¬ 
pletely reduced to the antimonious condition by boiling with 
sulphur dioxide in an open or closed vessel, by sulphur | 
dioxide and potassium bromide, and by potassium iodide iu 
cold hydrochloric acid solution.—A. S. i 

Ferro- and Ferricyanic Acids ; Chemical Equilibrium 

between -. [Determination of Ferrocyanic Acid .] 

M. Frud’homme. Bull. Soc. Chim., 1903, 29. [20], 
1009—1010. 

On adding a solution of chromic acid (lCr0 3 .200H 2 O) to 
one of potassium ferrocyanide acidified with sulphuric acid 
(2'llK,FeC 6 N 0 : 10911,0 : 5 HjS 0 4 ), a point is reached, 
before the ferrocyanic acid is wholly transformed into ierri- 
cyanic acid, when a drop of the solution turns guaiacum- 
paper blue. It is assumed that the ferricyanic acid, in 
producing the reaction, becomes hydrolysed into ferro¬ 
cyanic acid and oxygen. As, however, the reverse reaction 
also occurs, chemical equilibrium will be represented by the 
reversible equation :—2H 3 FtC,jNf. + H 2 0ji2H 4 lfeC 6 N s + ( ). j 
The relative velocities of the two reactions were determined | 
by observing the quantities of chromic acid respectively 
necessary, first, to oxidise a definite quantity of ferrocyanic 
acid to the point when the blue coloration of guaiacum- 
puper was produced, and, secondly, further to oxidise the 
acid until a drop of the solution placed upon common filter 
paper gives a spot which remains for a long time yellow 
coloured. They were thus found to be in the ratio of 10 :1. 

Ferrocyanic Acid Determination. —A drop of a solution 
of ferrocyanic acid placed upon ordinary, i.e., incompletely 
washed, filter paper, gives a spot which almost instantaneously 
becomes blue. A solution of ferric) anie acid, on the other 
bund, gives a yellow spot which gradually changes to 
green. This difference iu behaviour is utilised in estimating 
ferrocyanic acid, as follows :—A solution of a ferrocyanide, 
acidified with sulphuric acid (5 per cent.), is treated 
with a 5 per cent, solution of chromic acid until the 
guaiacum-paper test shows that the end of the reaction is 
near. The titration is, thereupon, continued, using common 
filter-paper for the indication of the end-point. As an 
excess of J of a c.c. of the chromic acid solution is required 
to give, when a drop of the mixture is placed on the paper, 
a spot which permanently remains yellow, this quantity 
must bo deducted ftom the number of c.c. added.—li. B. 

Chlorides, Bromides, and Iodides; Determination of -. 

S. Benedict and J. if. Snell. J. Arncr. Ohem. Soc., 1903, 
25, [11], 1139—1141. 

The method proposed for determining chloiides, bromides, 
and iodides when present together, consists in first deter¬ 
mining the total halogens (in the usual way), and then the 
iodine and chlorine successively, the bromine being taken 
by difference. For the iodine determination, a quantity of 
substance containing not more than 0"5 grm. of iodine or 
0* 15 grm. of chlorine, is dissolved iu water and made up to 
about 50 c.c., twice as much neutral potassium iodate as is 
requisite to react with the whole of the bromine and iodine 
assumed present is then added, the mixed solution is 
acidified with 4—5 c.c. of 30 per eeDt. acetic acid and 
shaken up with 30—40 c.c. of carbon bisulphide until the 
liberated iodine is all taken up. After separating the two 
j ortions by means of a wet filter, the carbon bisulphide 
extract is washed with cold water on the filter, and filtrate 
and washings are set aside for the chlorine determination. 
The carbon bisulphide solution is transferred to a beuker 
and covered with 20—25 c.c. of 75 per cent, alcohol, the 
iodine being titrated by stirring with sodium thiosulphate, 
without a starch indicator. For the chlorine determina¬ 
tion, the aqueous filtrate is treated with 5 c.c. of :,N 
Ditric acid, and boiled in a covered beaker till colourless. 
The excess of iodate is destroyed by a slight excess of 
potassium iodide, and the solution again decolorised by 
boiling, a little more tasid being added if necessary. The 
cooled liquid is neutralised with sodium carbonate, 
accuracy being secured by first adding calcium carbonate, 
followed by sodium carbonate solution until a precipitate 
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just forms. The chlorine is determined by titration with 
silver nitrate in presence of potassium chromate as 
indicator.—C. S. 

Iodine; Sejmration of -, from Mixtures of Alkali 

Halides as Iodic Acid. Preparation of pure Iodine. 

H. Baubigny and I*. Rivals. Comptes rend., 1903, 137, 
[22], 927—929. 

ft 

In the authors* method for separation of the halogens (this 
.Journal, 1903,1311), the bulk of tho liquid to be evaporated 
before the chlorine and bromine can be determined is an 
inconvenience. The following method is less tedious and 
in many cases preferable :—Add to the solution of the 
salts 0'5 — l'O grm. of crystallised sodium carbonate, 
then add, very gradually, hot saturated solution of potassium 
permanganate, to permanent pink coloration, thus con¬ 
verting all the iodide into iodate. Add the requisite 
amounts of water and potassium permanganate (this Journal, 
1897, C35, and 1898,73). and when the latter is dissolved add 
the copper sulphate ; the condenser is now attached, and 
solution of the copper salt promoted by agitation, caused 
by passing a gentle current of air. When the copper salt is 
dissolved beat on the water-bath and distil off the bromine. 
Afterwards, change the condenser, add sulphuric acid diluted 
with an equal volume of water, aud distil off the chlorine. 
To the remaining liquid add silver nitrate, reduce the 
iodate by means of sulphurous acid, add a little nitric 
acid, boil, aud filler off tile precipitated silver iodide. If 
only the iodine is to be determined, or if tile sum of the 
chlorine and bromine is sufficient, the two may be removed 
at oufce by distilling iu a current of air after adding sul¬ 
phuric acid and excess of permanganate. To prepare pure 
iodine, the chlorine and bromine present are removed as 
above, five-sixths of the liquid are neutralised by sodium 
hydroxide, heated to 100 3 C. for some hours with excess of 
normal sodium sulphite, tho sulphates and sulphites pre¬ 
cipitated by barium nitrate, and the excess of barium 
removed from the liquid by sulphuric acid. The remaining 
sixth of the liquid is treated with alcohol to reduce the 
permanganate, and the excess alcohol is expelled by boiling. 
The filtered liquid, when cold, is added to the iodide solution 
just prepared, when the whole of the iodine precipitates, 
and can he washed, dried, and sublimed.—J. T. I). 

Tin, Commercial; Analysis of -. L. and G. Campredon. 

Monit. Scient., 1903, 17, 889. 

Lead, Iron, Manyanesc, Zinc .—10 grins, of the metal are 
dissolved in a mixture of 10 c.c.,of nitric and 80 c.c. of 
hydrochloric aoid, the solution is neutralised with caustic 
soda, aud an excess of sodium polysulphide added. After 
heating on the water-bath for two hours and then allowing 
to stand for 12 hours, the precipitate is filtered off, and 
washed with hot water containing sodium sulphide. Tbe 
precipitated sulphides are dissolved in hot nitric acid, 10 c.c. 
of 50 per cent, sulphuric acid added, tho solution evaporated 
till white fumes appear, tbe residue heated with water, cooled, 
and the lead sulphate filtered off, washed with cold water 
containing 5 per cent, of sulphuric acid, dissolved iu hot 
ammonium acetate solution, and the lead determined as 
chromate. The. filtrate is neutralised, 3 e.e. of hydrochloric 
acid added for each 100 c.c. of liquid, and any tin or copper # 
present precipitated by hydrogen sulphide. The solution 
is then freed from hydrogen sulphide by boiling, cooled, 
and 2—3 c.c. of bromine added, followed by excess of 
ammonia. The precipitate is filtered off, washed with boiling 
water, and the iron and manganese separated in the usual 
manner. In tbe filtrate, the zinc is precipitated by sodium 
sulphide. 

Arsenic, Antimony, Copper. — 10 grms, of the metal are 
dissolved in a mixture of 30 c.c. of nitric and 60 c.c. of 
hydrochloric acid, the excess of nitric acid 18 expelled, the 
! solution made faintly alkaline with caustic soda, 50 grms 
of oxalic acid are added, and the whole is diluted to about 
750 o.c. Hydrogen sulphide is then passed for two hour- 
tbrougli tbe boiling solution, the precipitate filtered off ami 
washed with water containing hydrogen sulphide ami 
oxalic acid. The precipitated sulphides are digested with 
10 c.o. of caustic soda solution, and the copper in the 
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nsohiMe copper sulphide is determined. The solution is 
rested with 50 e.c. of hydrochloric acid and the arseirc 
ulphide filtered off, washed in the usual manner, dried 
,nd weighed. The filtrate is neutralised with caustic soda, 
0 grms. of oxalic acid added, and the antimony pre- 
ipitated by passing hydrogen sulphide into the boiling 
olution. 

• 

Sulphur. —10 grms. of the tin are heated for 3—4 hours 
with 100 c.c. of strong hydrochloric acid, and the gas 
volved is passed successively into two Durand flasks, each 
ontaining 10O c.c. of zinc acetate solution. The zinc 
ulphide formed is determined by titration with iodine and 
odium thiosulphate solution. 

Phosphorus.— 1*25 grms. of the tin are dissolved in a 
nixture of 10 c.e. of nitric and 20 c.c. of hydrochloric 
,cid, the solution is evaporated, the residue dissolved in 
0 c.c. of hydrochloric acid, the tin precipitated as sulphide, 
he liquid diluted to 250 c.c. and filtered. 200 c.c. of the 
titrate («* 1 grm. of tin) are heated to expel hydrogen 
ulphide, treated with 10 c.c. of nitric acid, evaporated to 
5 c.c., neutralised with ammonia, acidified faiutly with 
litric acid, and the phosphoric acid determined as phospho- 
nolybdate. 

Tungsten, Stannic Oxide. —25 grms. of the tin aro 
igested in the cold, with frequent agitation, with a solution 
f ferric chloride containing an equivalent of 40 grms. of 
rou, for 24 hours. The heavy black powder which remains 
mdissolved is filtered off, washed with hot water faintly 
cidulated with hydrochloric acid until free from iion, 
Iried, calcined and weighed. It is then fused in a platinum 
rucible with 1 grin, of sodium carbonate and 0-1 grm. of 
lotassium nitrate, the mass dissolved in hot water, the 
olution acidified with hydrochloric acid, and evaporated 
o dryness. The residue is treated with 25 e.c. of hydro- 
ihloric acid, filtered, and the filter washed witii hot water 
cidulated with hydrochloric acid. The precipitate is 
lissolved in ammonia, the solutiou evaporated to dryness, 
he residue ignited, and the tungstic acid weighed. in the 
lydrochloric acid solution, the tin is determined as sulphide, 
t sample of commercial tin analysed by the author con¬ 
amed; copper, 0-012; iron, 0 5S ; arsenic and antimony, 
races; sulphur, 0-015; tungsten, 0'40; stannic oxi le, 
'•040; phosphorus, 0-010; and tin (by difference), 
8 • 943 per cent.—A. S. 

Nickel; Analysis of Commercial -. A. flollard. 

Bull. Sac. China., 1903, 29, [22], 1073—1077. 

itK author recommends Hie following method for the 
omplete analysis of niekel:—5 grin-, of the metal are 
issolved iu a heaker 6-5 x 18 cm., in 25 c.c. of nitric 
aid (1 : 1), 10 c.c. of sulphuric acid are added, and the 
olution is evaporated till fumes are evolved, when it is 
iluted, and ammonia is added in excess of 2—3 c.c. The 
olution is now boiled, 25 c.c. of ammonia and a few c.e. of 
ure hydrogen peroxide arc added, and the solution is 
iluted to 300 c.c.; the nickel, cohalt, and copper are 
eposited eiectrolytically by a current of 1 ampere at 
1,0 ' using platinum electrodes, the cathode being of 

•lindrical form, surrounding the anode, which is of wire 
> the form of a spiral. The liquid is filtered, and the pre- 
ipiiate of ferric oxide dissolved in sulphuric acid, and 
•'precipitated by ammonia, the solution is added to the 
lain filtrate, and the whole is again electrolysed to remove 
he last traces of nickel. The solution remaining is filtered, 
nd the precipitate dissolved in dilute sulphuric acid ; the 
'-enic and antimony are precipitated by sulphuretted hy- 
rogen, and the filtrate reduced, made alkaline with ammonia, 
M d the iron deposited eiectrolytically, as before, at about 
11 C.; since the deposit contains carbon, the iron must be 
t'termined volumetricully. The solution from the electro- 
ytiis is evaporated to dryness with excess of sulphuric and 
'trio acids, dissolved in dilate hydrochloric acid, and the 
inminium precipitated by ammonia. Calcium is determined 
' ’^'s filtrate by precipitation as oxalate, and determination 
‘ the oxalio acid in the precipitate by means of per- 
'anganate. The filtra.te from the calcium determination 
- precipitated with sodium arsenate, and the precipitate of 
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ammonium magnesium arsenate distilled aeeordinw to the 
method of llollard and Hertieux (this Journal, 1900, 583). 
I ie deposit of nickel, cobalt, mid copper obtained by the 
hrst electrolysis is dissolved in dilute (1:1) nitric acid and 
the solution diluted to 300 c.e. and electrolysed hot, the 
copper being deposited. The solution is evaporated to a 
H}rup, diluted uuil made alkaline with potassium hydroxide ; 
the precipitate is dissolved in acetic acid, and 150—200 c.c. 
of a 50 per cent, solution of potassium nitrite are added, 
and the whole allowed to stand 12 hours. The precipitate 
is dissolved m a mixture of I part of sulphuric, acid, 1 of 
water, ami 3—l of hydrochloric acid, evaporated till sul¬ 
phurous fames are evolved, and the cobalt deposited 
eiectrolytically, hot, as before. Carbon, sulphur, and 
sinca arc determined as iisn d ; arsenic, is determined by 
the llollard and Hertiaux method, and antimony in the 
residue trom the arsenic determination by distilling with 
zinc chloride uud hydrochloric acid, and determining the 
antimony in the distillate by eleclrolysis._T. F. H. ° 

Electrolytic.^ Separation of Metals ; Influence of Gases on 

r- [Separation of Nickel from Zinc.] Bollard and 

Berliaux. Comptes rend., 190.3, 137, [21], 85 . 3 — 3 , 55 . 

Tun successive deposition of metals from solution by 
variation of t,he electrode-potentials is in many cases 
impracticable because, in consequence of the high resistance 
ot tile bath and the low allowable excess of K..U.F. over 
the polari-ntion limit for the metal concerned, the possible 
current is so small. This high resistance is 1 irgely due to 
the evolution of hydrogen and oxygen at the electrodes, 
and hy suppressing this evolution, many separations become 
possible which otherwise cannot he carried out In the case 

of nickel and zinc, the process is as follows ;_To the 

sulphates (about 0-25 grm. of nickel) add 10 grins, of 
ammonium sulphate, 5 grms. of magnesium sulphate, 5 c.c. 
of saturated .solution of sulphur dioxide, and 25 c.c. excess 
of ammonia of sp.gr, 0-IHII. Make up to 31)11 c.c., and 
electroly-e at 90* C. (not below) with a current of 0-1 
ampere. AIM four hours lest a sample (1—2 c.c ) of the 
ha-li for nickel with ammonium sulphide, and continue the 
electrolysis for an hour after this test has shown the 
absence of nickel, - J. T. D. 

Cerium ; Separation of -, hy means of Potassium Per¬ 

manganate. 0. It. Iloehrn. Zeits. angew. Client 1903 
16, [47J, 1129—1132. 

Stoma's method of determining cerium by means of zinc 
oxide and permanganate gives results too high, if they be 
calculated from tile equivalence of molecular weights of the 
substances ; but it gives constant results, and can he safely 
used if the zinc oxide he thoroughly ignited in the first 
place, and the permanganate solution be standardised 
against a cerium solution of known content. It is not 
adapted, however, for the separation of cerium from its 
congein rs and the preparation of pure cerium compounds, 
because of the difficulty of getting rid of the zinc. The 
author substitutes sodium hydroxide, and proceeds as fol¬ 
lows:— Iu small portions of the solution the amounts of 
sodium hydroxide and of permanganate required to pre¬ 
cipitate the cerium are approximately determined, and theu 
tho calculated quantities are separately dissolved, and the 
solutions added to the hot cerium solution. After boiling, 
a test sample is filtered off, the excess of permanganate, if 
any, destroyed by alcohol, and the colourless solution 
tested for cerium ; if necessary, small additions of sodium 
hydroxide, permanganate, or both, are made to complete 
the precipitation, la separating cerium hy Auer’s method, 
it is difficult to precipitate the last portions ; the addition 
of permanganate at once effects this, and cerium-free 
filtrates are readily obtained. Crude cerium carbonate is 
worked up by dissolving in slight excess of nitric acid, 
heating to separate silica, neutralising the filtrate with 
cerium earbouute, and precipitating by adding the calcu¬ 
lated quantities of permanganate and of the crude carbonate, 
or, better, of permanganate and of sodium or potassium 
hydroxide or ammonia. The precipitate, after thorough 
washing, is treated with cold dilute nitric acid (10—20 per 
cent.), which extracts any co-precipitated oxides and hut 
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little cerium, anil i* then fractionally extracted with suc- 
ceefive quantities of hot concentrated nitric acid, the purest 
cerium being the last fractions. All the manganese remains 
undisaolved. To the cerium nitrate solutions ammonium 
nitrate is added, and the double nitrate crystallised. 

—J. T. r>. 

ORGANIC- QUALITATIVE. 


ft 0-2 per cent, solution or extract. 10 c.o. of the starch 
! paste are measured out into each of a series of test-tubes, 
■ correction having been made for the quantity of paste 
; which adheres to the sides of the pipette under standard 
conditions. The test-tubes are then heated on the water 
| bath at 40° C., and the diastatic solution is added to each 
, of the tubes in increasing quantities. Each tibe is 

thoroughly shaken, and the whole series is heated at a 


Methyl Alcohol in presence of Ethyl Alcohol ; Detection of 

_I,. D. llaiffh. Pharm. Rev., 190:1, 21, 404. Obem.- 

Zeit., 1903, 27, [93], Rep. 300. 

Tint nnthor hns modified Prescott's test (Pharm. Arch., 
1903, 4 86), applying it as follows:—1 c.c. of the alcohol 
to be tested iR diluted to 10 c.c. with distilled water in a 
test-tube ; if the sample is already dilute, a correspondingly 
larger quantity than 1 c.c. is taken. The test-tube is 
placed in a beaker of cold water, and a spiral of copper 
wire about 3 cm. long is heated to redness, and plunged 
into the dilute alcohol for a moment, after which the spiral 
is removed and dipped into water. This process is repeated 
some five or six times, in order to oxidise most of the 
alcohol. The contents of the test-tubo arc then filtered 
and boiled gently until the smell of acetaldehyde has 
vanished, or nearly so. The solution is then cooled, 
and transferred to "a white porcelain dish, and 5 drops 
of alkaline pbloroglucinol solution aro added. If methyl 
alcohol had been present in the alcohol initially, a clear red 
colour will now appear, and will last for two or three 
minutes. A slight reddish coloration may he noticed, even 
if only ethyl alcohol had been present, but this colour would 
he very transient.—W. O. M. 


j temperature of 37-6° C. on the water-bath for 30 minutes. 
The tubes are then treated each with a certain number of 
drops o,f strong caustic potash solution. In those tubes in 
which nnliqneficd starch is still present, the drops of alkali 
! will fall to the bottom, retaining their rounded form ; but in 
those tubes in which the starch is fully liquefied, the drops 
| of alkali will be dispersed in their fall. A still sharper test 
is obtained by adding a drop of phenolphtbalein to each 
tube, nnd slowly inverting it oneo and back again whilst 
closed by the finger. Tn the presence of s'arch paste tin- 
red coloration is developed in uneven patches, whereas if 
the starch he fully liquefied, the coloration takes place 
uniformly, at once. In order to determine the quantity of 
diastatic solution which should form the mean of the scries 
chosen, a preliminary experiment should he made by causing 
one part of the d-astatic material in the form of a 2 per 
cent, solution, as used for the determination of diastatic 
power, to act upon 7-5 times its weight of starch in the form 
of a 3 per cent, paste at 37-0° Cl., until a thermometer 
placed iu the flask becomes distinctly vi-ihle ; the time 
required for this reaction to take place is then noted. On 
the assumption that the quantity of starch liquefied is 
roughly proportional to the time required, the volume of 
O'2 per cent, diastatic solution which will liquefy 10 c.c. of 
starch paste in 30 minutes can be calculated and used for 


the middle member of the series of test-tubes, the other 
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Malt; Determination of Soluble anil Coayulable. Nitro¬ 
genous Uompnnnds in -. Th. Dinklage. Zeits. ges. 

Crau., 1903, 26, [38]. 585-587. 


members receiving more and less respectively. Determina¬ 
tions have shown that there, is no relation between tin- 
starch liquefying and the saccharifying powers of malt; 
when tile latter is deficient the former may frequently be 
high. The starch liquefying power shows itself to he more 


The following modification of Laszozynski’s cold extraction 
method is recommended :—Tho malt is crushed fine, nnd 
extracted with eold water, for two hours, at room tempera¬ 
ture risk of autodigestion in the extract heing thus reduced 
to a minimum. The solution is afterwards filtered, and the 
soluble nitrogenous compounds are d-termined in tho clear 
filtrate. Another portion of this latter is boiled for some 
time, and the percentage of coagulabie nitrogenous com- j 
pounds is determined. This method is considered to 
harmonise belter with brewing practice than does boiling 
the extract under pressure; though there is possibly some 
connection between the nitrogenous bodies that coagulate 
at temperatures ahove 212° F. and the sediments thrown 
down hy pasteurised beer. The largest proportions of hath 
soluble and coagulabie albumin are furnished by malts of 
the Pilsen type (mean value, 31-8 and 24-S percent.), 
Vienna malts being second (29-5 and 25 per cent.), with 
Munich malts third (26-9 and 21-4 percent.). The similar 
method of curing the first two is held accountable for their 
comparable quality, the finishing-off temperature being ap¬ 
parently the determining factor. A number of Munich malts' 
with defective break gave much lower figures than those 
cited, the mean being 26-6 and 20-2 per cent, respectively. 
Referred to dry matter, the coagulabie soluble nitrogen in 
a number of normal dark malts averaged 0-103 per cent., 
whereas the abnormal samples gave only 0-091 per cent. 

C. >H. 

Starch Liquefying Power of Malt and other Diastatic 

Products; Determination of the -. A. Poliak, Woch. 

f. Brau., 1903, 20, [49], 595—596. (Soe also this 
Journal, 1903, 826A 

For many technical purposes a deficient saccharifying 
power may he compensated hy a high liquefying power. 
The author defines the liquefying power as the number of 
parts of starch whim are fully liquefied hy one part of the 
diastatie material in 30 minutes at 87-6° C. The deter¬ 
mination is made with a 3 per cent, paste prepared from 
arrowroot, allowance being made for the moisture and ash. 
The malt or other substance is made up in the form of 


resistant to ailverse influences than the saccharifying 
power.—J. F. 15. 

Cocaine ; Assay of Crude -. W. Garsed. 

Pharm. J., 1903, 71, 784—791. 

Tiik author’s work was divided into the following sections :— 

(1) Alkaloids of crude cocaine, viz., cocaine, cinnamyl- 
cocaiue, truxilline, and tropacocaine : (a) Behaviour towards 
reagent* in aqueous solution; (6) Solubility in organic liquids : 
(c) Oxidation experiments with potassium permanganate. 

(2) Hydrolytic acid products of the four coca alkaloids, 
viz., benzoic, cinnamic, and truxillio acids : (a) Oxidation 
experiments with potassium permanganate; ( b) Experi¬ 
ments on the absorption of bromine ; (e) Steam distillation 
experiments; (d) Solubility experiments; (e) As^ay of 
mixtures of the acids; (/) Hydrolysis of the a'kaloids; 
( <j ) Assay of crude cocaine. Two methods, based upon the 
experimental results obtained, have been devised for the 
assay of crude cocaine, of wh’cb the following is the ono 
preferred, although the results for cinnamyl-cocaine are 
probably too high. The crude alkuhud is dissolved iu 
sulphuric acid, and oxidised hy potassium permanganate, 
solu'ion. Excess of ammonia is then added, and, without 
filtering, the unoxidised aikaloids are extracted with ether. 
The ethereal solution is evaporated, and the residue 
weighed, the loss of weight giving the amount of ciniiainyl- 
cocaine. The residue is then dissolved in excess ot 
N/10 alcoholic potash solution, an equal volume of water 
added, and the solution heated gentlv on the water-bath for 
half an hour in a small flask fitted with a cork and condensing 
tube. The alcohol is next expelled by evaporating the 
solution to a very small bulk, the residue diluted with water 
to about 10 c.c., and washed with 10 c.c. of ether. A 
slight excess of standard acid is then added, and the benzoic 
acid (from cocaine) and truxillic acid (from truxilline) 
are separated by taking advantage of the Insolubility ol the 
latter in water. The amount of each acid is determined by 
titration with N/10 alcoholic fiotash solution, and from the 
weights obtained the quantities of cocaine and truxilline 
are calculated. By this method the following results were 
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obtained with specimens of crude cocaine from TruxiJlo and 
Java coca leaves :— 


I Alkaloids from Alkaloids from 

| Truxillo < -oca. Java Coca. 


Crude alkaloid taken 


0*1540 g: m. 


0*2010 grin. 


Bismuth Sulphide, with Silver Sulphide and with Antimony 

Sulphide ; Melting Points of Mixtures of -, H. 

IV-labon. Comptes rend., 1903,137, [22], 920—922. 
Bismuth Sulphide and Stiver Sulphide .—The in. pt. 
curve is a series of straight lines, joining the following 
points 


Truxilline. 

(Inn. 
. 0*02X0 

Percent. 

18*2 

tlnri. 

0 *on;t 

Percent 
8* 1 

Cinniimyl-enciiine. 

.. o*o:i5« 

•i.r i 

0*102* 

51 *0 

Cocaine. 


5*2*0 

0*0*141 

•’17'0 

Total. 


o.r.l 

0* If 128 

0(5 1 


—A. S. 

XXIY—SCIENTIFIC & TECHNICAL NOTES, 

Argons New Method of Preparing -. H. Moissan 

and A. Rigaut: Comptes rend., U103,137, [20], 773- 
777. (See also Ramsay and Travers, Proc. lioy. Soe 
1899,64, 113—192.) 

In this method the property, possessed by metallic calcium, 
of combining with nitrogen and with hydrogen to form 
compounds not dissociated at a red heat, is utilised. The 
operations are as follows:—1. Atmospheric air is deprived of 
its oxygen by passage over red-hot copper. 2. The nitrogen 
so obtained is passed again over red-hot copper, then over 
sulphuric acid pumice and solid potassium hydroxide, 
finally over a red-hot mixture of quicklime and metallic 
magnesium. After the traces of hydrogen evolved by these 
last materials have escaped, the gas is collected in a rubber 
gas-bag (collection over water is too wasteful, owing to 
the solubility of argon). Front 100 litres of nitrogen are 
obtained about 10 litres of gas containing 10 per cent, of 
argon. 3. The gas from the bag is passed slowly over red- 
hot quicklime and magnesium, then over red-hot copper 
oxide, through sulphuric acid and potassium hydroxide 
tubes, and finally into a glass reservoir over mercury. This 
operation is carried out with the aid of a mercury pump, 
which first exhausts the whole apparatus, theu aspirates 
the gas over, and transfers it to the collecting reservoir. 
The volume is now reduced to about 1,100 c.c., and the gas 
is argon containing 5—10 per cent, of nitrogen. 4. This 
gas is now slowly passed through two red-hot tubes, the ! 
first containing quicklime and magnesium, the second three 
or four nickel boats filled with metallic calcium. The 
exhaustion of the apparatus, and the collection of the 
residual gas (in vessels previously rinsed out with argou) 
are earned out as in Speratiou 3. The gas is spectro¬ 
scopically pure argon. The apparatus requires a good deal 
of space, and is very laborious to set up; hut, once it is 
installed, two operators can produce about a litre of argon 
per 12 hours.—J. T. I). 

e 

Manganese as a Metallic Ferment; Stimulating or Para¬ 
lysing Influences on -. A. Trillat. Comptes rend., 

1903^ 137, [22], 922—924. 1 

Thk action of manganese salts (chloride, sulphate, acetate) 
in small quantity in effecting the oxidation of solu- 
* tions of gallic acid and similar substances was studied, 
the solutions being so weak as to imitate physiological 
media, in the transformations of which manganese com¬ 
pounds have beeu shown to play a part. Manganese salts 
in neutral or faintly acid solution produced but slight effect, j 
but were much more active in presence of alkali (cor¬ 
rections were made for the effect produced by alkali alone), j 
Within limits, the acceleration of the oxidation is propor- j 
tional to the amounts of alkali added; when the amount of 
alkali is constant, increase of manganese salt has at first 
an accelerating influence, but beyond a certain amount has 
a retarding or paralysing effect. In presence of traces of 
alkali, even infinitesimal amounts of manganese salt have 
a sensible oxidising action. As with diastatic actions, the 
progress of the oxidation may be stopped or retarded by 
the presence of certain substances in quantity too minute 
for the effect to he ascribed to their direct chemical action. 

-J. T. D. 


Silver Sulphate. J 

Meltiiur Point. 

Peculiarity. 

.. . 1 
i l l* 4 <‘Ot. 1 



00 

ox:, 

At. pt. of BiS. 


(its 

Minimum. 

>0*5 

750 

Maximum. 

.IfO 

7.52 

Sudden increase in downward 
gradient. 

72*0 

585 

Minimum. 

100*0 j 

M5 

M. pt. of Ak*S. 


I be minima are the m. pt.s. of two eutectic mixtures; 
Die maximum corresponds to Ag.S.4 HiS, and the point 
of change of slope to Ag«S,2 HiS. 

Bismuth Sulphate and Antimony Sulphide. — In this 
curve there are no maxima nor minima ; only two points 
of change of slope : - • 


Antimony Sul¬ 
phide. 


l'er Cent. 
(10 
■■11-7 

8P8 

lOO'll 


MeUinv Point, 

u (i. 
liftft 
0.12 

MM 

r.55 


Peculiarity. 


M. pt. of ItiS. 

Incrwum in downward gra¬ 
dient. 

Decrease in downward gra¬ 
dient 

M. pt. of 311,3;,. 


The two points of change of slope correspond to the 
mixtures or compounds, 3HtS.Sb.,S., and IiiS.4Sb a S a . 

—,1. T. D. 

Arid Salts of Monobasic Acids. It, C. Farmer. Proc. 

Chem. Soc., 1903,19, [272], 274. 

Tnr: substituted benzoic acids have the general property of 
forming salts containing 1 mol. of the free acid to 1 mol. of 
neutral salt. The potassium and ammonium salts were 
taken as typical, and the acid salts of benzoic acid and its 
methyl, hydroxy-, brcimo-, and nitro-derivatives were ex¬ 
amined. These substances form well-defined, crystalline 
compounds, which do not undergo any change at the 
melting points of the free acids; they are not affected by 
inert solvents, but are at once decomposed by water. 
Kxperiinents on the ratio of distribution of the acids 
between benzene and aqueous solutions of their normal 
salts showed I hat these acid salts do not exist to any 
appreciable extent in aqueous solution. In alcohol, on the 
other hand, the dissociation is only partial, as was shown by 
molecular weight determinations at the boiling point. 

Flowing Crystals. R. Sclienck and K. Kichwald. 

Her,, 1903, 36, [15], 8b73—3877. 

Thk. authors and laihmanii have previously described as 
“liquid crystals” the peculiar, turbid, doubly-refracting 
melts obtained from p-azoxyanisol. Rotarski contends 
(Ber , 1903, 36,3158) that the melts thus described are 
emulsions of p-azoxy- and p-azoanisol, aud that “liquid 
crystals ” do not exist. The authors now show that 
p-azo.xyanisol may be entirely freed from p-azo-anisol by 
means "of concentrated hydrochloric acid, and that the 
purified p-azoxyanisol so obtained still shows the same 
phenomena on fusion,—E. F. 

Carbohydrates; Action of Hydrogen Peroxide on -, in 

the. presence of Ferrous Sulphate. R S. Morrell and 
J. M. Crofts. J. Chcrn. Soc., 1903, 83, 1284—1292. 

The authors have previously shown (J. Chem. Soc., 1899, 
76, 786 ; 1900, 77, 1220; this Journal, 1902, 506) that 
by ’ the action of hydrogen peroxide, in the presence of 
ferrous sulphate, on glucose, d-fruetose, mannose, ar«bi¬ 
nose, rharanose, and several other sugars, osones are formed. 
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and these were identified by the osazonea formed by the 
action on them of phenyjbydrazine, and, in the case of 
arabinose, of pheuylmethylhydrazine. They have now 
tried the action of other substituted hydrazines on the 
osones, and have succeeded in isolating p-bromophenyl 
arabinosazone, tnelting*at 171° C. 'with decomposition, 
p-bromophenyl-rhamnosazoue, melting at 215° C. with de¬ 
composition, and rhamnose-p-bromophenylhydrazone, melt¬ 
ing at 167° 0. with decomposition. By the action of 
phenylbenzylhydrazine on rhamnose, no osazone nor hydra- 
zone was produced, but probably a ketobydrazide. Besides 
the osones produced by the action of hydrogen peroxide on 
the sugars, various acids are formed. The acids produced 
from glucose and rf-fruetose are identical, and consist of 
glycollic, glyoxylic, oxalic, and trihydroxybutyric acids. 

—A. S. 

Invertase ; Occurrence of -, in Plante. J. II. Kastle 

and M. E. Clark. Amer. Chem. J., 1903, 30, [5], 422— 
427. 

VAmors plant tissues were cut up, dried at 40° C., and 
then powdered; suitable portions of the powdered tissues 
were weighed out and placed in bottles with 50 c.c. of 
water, and 0 - fl c.c. of toluene as an antiseptic. These 
mixtures were used as controls for comparison with similar 
mixtures containing respectively 0" 5 grm. of cane sugar and 
O’5 grm. of starch in the form of paste. After digestion 
for 24 hours at 38°—40° ,C., the tests were boiled with 
Fehling’s solution, and from the extent of the reduction the 
relative quantities of invertase and diastase in the plant 
tissues were roughly judged. Nineteen different species <5f 
plants, representing 14 families, were thus tested, and the 
results showed that the enzyme invertase is of general, if 
not universal, occurrence in plant tissues; it is even more 
frequently present than diastase. The following plants 
were all found to contain invertase in greater or smaller 
proportions in all the organs which were tested :—White 
and red radish, carrot, Jerusalem artichoke, potato. Dahlia 
variabilie, dandelion, onion, spirogyra, sugar-sorghum, 
sugar-beet, maize, wormwood (annual), pine leaves, unripe 
grapes, hemp, soy bean, broom rape, sweet potato, and 
Rohinia pseudacacia ; many of the organs of these plants 
contained little or no diastase. Invertase occurs abundantly 
in the leaves of plants, and the failure of some exjierimenters 
to delect the presence of this enzyme and that of diastase in 
certain foliage leaves is attributable to the fact that they 
attempted to prepare filtered aqueous extracts of the 
ferments, which in many eases is impossible. Invertase is 
not confined to those plants which store up cane sugar as 
their main reserve material, but it occurs even in those 
plant organs which are actively engaged in storing up 
starch or inulin ■, e.g., the growing tubers of the potato and 
artichoke and the unripe grain of maize. It giight have 
been expected that these young organs would contain a 
preponderating proportion of diastase or “ inulase,” but 
although those ferments arc indeed present, the macerated 
organs act far more powerfully on cane sugar than they do 
on starch. The connection of the enzymes with the 
growing portion of the plant is illustrated in the case of the 
onion, the old bulbs of which contained neither invertase 
nor diastase, whilst in the sprouts from these old bulbs both 
enzymes were found in considerable quantities. The fact 
of the general occurrence of cane sugar and the enzyme 
invertase suggests that this sugar is one of the primary 
stages of plant synthesis, and that the products of its 
inversion play a necessary part in the metabolism, the 
different aldose and ketose types of these products deter¬ 
mining, probably, their different functions.—J. F. B. 

Diastase, at once Reducing and Oxidising ; Existence in 

the Animal Organism, of a -. J, E. Abelous and : 

J. Aloy. Comjptes rend., 1903,137, [21], 885--887. 

Thk authors have found that certain oxidations in the 
animal organism proceed equally well or better in the 
absence of atmospheriMtir than when it is present, so that 
the oxygen they require is obtained from the substance of 
the organism itself. Their experiments lead them to the 
conclusion that the reducing diastase discovered by Abelous 
and Gdrard (this Journal, 1899, 871) alBo produces these 
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I oxidations; it is through this diastase, no doubt, that 
elementary respiratory changes are effected.—-J. T. D. 

Arsenic, Crystalline and Amorphous ; Action of Water 

and Dilute Caustic Soda Solutions on -. W. T. 

Cooke. Proc. Chem. Soc., 1903,10, [271], 248 and 245. 
Engel (Comptes rend., 1883, 06, 1314) states that amor¬ 
phous arsenic is unaltered in moist air, whilst the crystal¬ 
line modification oxidises rapidly. The author’s experiments 
were made with the view of ascertaining : (1) whether water 
alone had any action on either variety; (2) whether the 
action, if any, was increased by the presence of caustic soda ; 
(3) and whether, in the presence of air, the crystalline 
variety dissolved to a greater extent in caustic soda solution 
than in water. The author’s results.seem to show that 
water, either aloDC or in the presence of caustic soda, has 
practically no action on arsenic. In the presence of air, 
however, direct oxidation takes place. If water be con¬ 
cerned in the oxidation, the formation of hydrogen arsenide 
might be anticipated : 2As + 3H,0-As,0 3 + 6H; 2As+ 6H 
- 2AsH s ; but this gas was never found in the author’s 
experiments. Th. Panzer (Chem. Centr., 1903, 2, 821) 
has also shown that the oxidation of arsenic in moist air is 
due, not to the decomposition of water, but to the intervention 
of free oxygen. 

Varnishes ; Premiums for Improved Methods in 
Manufaoturino-. 

U.S. Cons. Rep., No. 1807, Nov. 21, 1903. 

At the third general meeting of the Association of German 
Varnish Manufacturers, recently held at Berlin, the board of 
directors was empowered to offer premiums or prizes of 
several thousand marks for methods of manufacturing 
varnishes which involve noteworthy improvements. As an 
important subject for consideration, a method for the 
deodorieation of oil of turpentine is mentioned. Tho }ur\ 
for awarding prizes consists of the board of directors anil 
four other members. Communications are to be addressed 
to Mr. Louis Mann, Ilandedsriehter, Berlin, W., Meineeke 
Strasse 4. ' 

iioufc. 

Final Report of the Royal Commission appointed 
to inquire into Arsenical Poisoning prom the 
Consumption of Beer and other Articles of 
Food and Drink. Part I. Final Report. [Presented 
to both Houses of Parliament by Command of His 
Majesty.] Eyre aud Spottiswoode, East Harding Street, 
Fleet Street, London, E.C., and 32, Abingdon Street, 
Westminster, S W., Oliver and Boyd, Edinburgh, or 
E. Ponsonby, 116, Grafton Street, Dublin, 1903. 
Price 5|i/. 

This report is arranged under the following headst — 

I. Further Observations regarding the Epidemic of Arsenical 
Poisoning in 1900, and as to the Medical and Public Health 
aspects of the Evidence received regarding Arseuic in Beer 
and Food. II. The suggested relation between the disease 
“Beri-beri ” and Arsenical Poisoning. III. Tests for Arsenic 
in Foods and Substances used in the preparation and manu¬ 
facture of Food. IV. Ways in which Foods are liable to 
become contaminated by Arsenic. V. Precautions which 
should be taken by Manufacturers to exclude Arsenic from 
Foods. VI. Present means of official control over Purity of 
Food, in relation to Arsenic. VII. Recommendations as to 
improvements in official control over the Purity of Food 
VIII. Recommendations as to the proportions of Arsenic iu 
Food which should now be held to constitute an offence 
under the Sale of Food and Drugs Acts. 
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PRIZES; NEW BOOK; TRADE REPORT. 


Crane ftrport. 

I.—GENERAL. 

French Congo ; Trade of -. 

Bd. of Trade J., Dec. 3, 1903. 

Imports of Principal Articles. 

—— 1901. 1902. 


Frs. Frs. 

Metal manufactures. 1 , 280 , 00(1 788,000 

Alcohol. 305,000 

Chemicals, &c. 89.000 115,000 


Exports of Principal Articles. 


1901. 190H. 


Kilos. Kilos. 

Palm nuts. till ,000 728.000 

Caoutchouc. 1155,000 089 .000 

Halm oil. Utt.oon 170.000 

Copal, white. 13,000 30,000 


Japan ; Production of Certain Goods in --. 

Financial and Economic Annual of Japan. 

Bd. of Trade ./., Dec. 3, 1903. 


1899. 1900. 1901. 


Porcelain and earthenware yen 5,8(17,83-1 i;,s73.ii93 1 (1,9:15,170 


Lacquered ware. ‘ 5/40,228 (1,284,318 1 5,70S, 1109 

"Sake”. koku 3,989,47 s 4,015,008 , 4 , 041 , 1.39 

Beer. 87.25(1 120,371 ] 91,091 

Soy. 1.838,600 1,572.351 1.722,708 

Sugar . kwan 1,114,(577 918,229 I 1,370,848 

Mulches. yen 5,871.690 5,880,388 9,200,(189 

Paper (Japanese). 11,992,950 13,985.437 j- 12 ,(150,(147 


Note.— Yen = 2s. OMi Kwan = 8'2(17 lb. avoirdupois; Koku - 
39'7 galls. 

Patents Act in Australia. 

The Parliament of Federated Australia has passed a 
Patent Act to cover the six States forming the Common¬ 
wealth—namely, New South Wales, Victoria, Queensland, 
South Australia, West Australia, aud Tasmania. New 
Zealand is excepted. The principal provisions are : Patents 
lo be granted for 14 years to cover the six Stales ; exami¬ 
nation as to novelty to he made to a limited extent; actual 
working of the invention within the Commonwealth is not 
necessary j compulsory licences may bo granted after two 
years to any person proving that the reasonable require¬ 
ments of the public have not been satisfied; applications 
,h>r patents may be filed by the inventor or his assignee, by 
the representative of a deceased inventor or assignee, or 
by a communicatee; additional patents are provided for at 
half-fees; a patent is valid as to all good claims, notwith¬ 
standing that it may contain one or more invalid claims; 
power is given to apply the provisions of the International 
Convention, period of priority to be 12jnonths, to accord 
with the additional Act of Brussels; ‘existing State or 
Colonial patents may be converted into Commonwealth 
privileges for the unexpired period, but if the invention is 
not novel, has been published, or has been made the subject 
°f a pending application in any State other than the State 
m which the existing patent was granted, then, any such 
State may be excepted. The cost of a patent under the 
new Act to cover the six States will be about one-sixth of 
the cost of taking out patents at the present time to cover 
•lie same area. There is, however, a fee of 51. payable 
rnfore the actual issue of the patent, and a renewal fee of 
' before the expiration of the seventh year. 


| III.-TAR PRODUCTS. PETROLEUM, Etc. 

Mineral Oil Industry of Germany. 

Bd. of Trade J., Dec. 3, 1908. 

The localities where mineral ot* was found as long ago 
as the twelfth century, and where the name wells mostly 
still exist, are situated on an “oil line” extending from 
1 \ erden to Brunswick, the most noteworthy places being 
W iet/.e, 'Steinlorde, Oberg, Oelsburg, Oelheim, and others. 
At Wietze oil is found at a depth of between 130 to 
190 feet, and in other localities at a somewhat greater 
depth. In Galicia a second “oil horizon ” is often found 
at a depth of 650 to 981 feet; aud still deeper borings, 
viz., to 1,960, and even to 2,850 feet, have been made 
there, and have struck very productive oil beds. Experts 
| are stated to he of the opinion that, in Galicia, the deeper 
j the borings the better the oil. If is stated that there are many 
! distinct signs pointing to the widespread presence of oil in 
the province of Hanover. Up to the present the total 
i production has reached only about, five to six thousand 
1 ions per annum, but a very considerable increase in the 
yield is expected. The quality of the mineral oil found 
, at Wietze differs according to the different boreholes 
| ar| d also according to the depth at which the oil is 
j found. The oil is of two kinds, viz., either of a heavy 
! or of a lighter sort. The latter is at present found at the 
j greatest depths. The heavy oil is of a brownish-black 
| colour and quite thick, and looks more like tar than 
getrokum ; it contains 0*5 per cent, of benzine, lo per 
cent, of burning oil, about 60 per cent, of lubricating oil, 
aud 20 per cent, of tar. The lighter oil contains about 4 per 
cent, of benzine, 25 to 80 per cent, of burning oil, 45 per 
cent, vaseline oils, aud 10 per cent, of tar. A large refinery 
is being erected at Linden, near Hanover, for distilling 
the mineral oils produced chiefly at Wietze. It may 
he observed that almost the entire quantity of lubricating 
oil required by the German railway companies is supplied 
bv the Wietze oil wells. 

V.-PREPARING. BLEACHING, Etc 
TEXTILES , YARNS, AND FIBRES. 

Dyed Goods containixo Akhknic Phohxhitkd 
in Sweden. 

U.S. Cons. Reps., I)cc. 3, 1903. 

Efforts are being made in Germany to induce the 
Swedish Government to repeal or modify the regulations 
prohibiting the importation of goods coloured or dyed with 
preparations containing arsenic. It is requested also that 
a central inspection bureau be established in Sweden, with 
experts to investigate the presence of arsenic in goods 
entering Sweden. The law partially affects the importation 
of wall papers, carpets, dry goods, and textiles. While it 
is admitted that aniline dyes, ochre colours, and manganese 
oxide may contain traces of arsenic, yet there is no cause 
for fearing injurious effects therefrom.. 

VII.—ACIDS, ALKALIS, Etc. 

Borax Production. 

Chern. Trade J., Dec. 5, 1903. 

The United States Geological Survey states that the pro¬ 
duction of borax in the States continues to he derived 
mainly from the coleinanite deposits of California, although 
a small quantity is produced from the marsh deposits of 
California, Nevada, and Oregon. It has not been practicable 
to separate the total output of borax salts during 1902 
into tlic crude and refined product; the reported returns, 
h 0W evcr. gave an aggregate production of refined borax 
aud boric acid amounting to 17,202 short tons, valued at 
2,434,991 dols., of which 802 shoit tons, vuiued at 
155,000 (lols., were stated to he boric aeid. The production 
during 1901 was 17,387 short tons of crude borax, valued 
at 31 I 811 dots., and 5,344 short tons of refined liorux, 
valued’at 697,307 dols., a total value of 1,012,118 dols. 
The statistics of the production of borax in California, 
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whence practically the entire output had been derived, for 
the past ten years are given in the following table : — 


Year. 


Quantity. 

Value. 

1898 


.Short Tons. 

8,955 

Dols. 

598,292 

1894 

j 

6,770 

807,807 

1895 


5,959 

595.900 

189(1 


6.75-1 

675,400 

1897 


8,000 

1,080,000 

1898 


8,300 

1,153,000 

1899 


20,857 

1,189,882 

1900 


25.837 

1,013,251 

1901 


22,231 

894,605 

2,279,994 

1902 


10,304 


VUE—GLASS, POTTERY, AND ENAMELS. 

Lb* d Glaze ; Use of - . Final Awaud. 

Time.’, Dec. 8, 1903. 

Lord James of Hereford has just signed his final award 
as umpire in the arbitration on the use of lead t'laze in the 
making of pottery. The question was raised by the issue 
from the Home Office of special rules “for the manufacture 
and decoration of earthenware and china,” and Lord 
Janies made a first award upon these on Dec. 30, 1901. 
His final award, dated Nov. 28 last, establishes a new 
rule 2, under which it is generally provided that after 
Feb. 1, 1904, no glaze shall be used which yields to a dilute 
solution of hydrochloric acid more than 3 per cent, of its 
dry weight of a soluble lead compound calculated as lead 
monoxide when determined in a manuer prescribed by the 
rule. The use of a glaze “ which does not conform to the 
above-mentioned conditions ” is, however, to be permitted 
after due notice to the inspector for the district, subject to 
the adoption by the manufacturer of a new schedule of 
compensation to employes who may be suspended on being 
certified as suffering from plumbism (or lead poisoning) 
and subject also to ptriodical examination of the employes 
by the certifying surgeon. China scouring is excluded 
from the processes dealt with by these regulations. Tito 
prescribed method of testing the glaze is as follows : —“ A 
weighed quantity of dried material is to be continuously 
shaken for one hour at the common tempi rature, with 1,000 
times its weight of an aqueous solution of hydrochloric 
acid containing O'25 per cent, of HC1. This solution is 
thereafter to be allowed to stand for one hour and to bo 
passed through a filter. The lead salt contained in an 
aliquot portion of the clear filtrate is then to be precipitated 
as lead sulphide, ami weighed as lead sulphate.” 

X.—MET ALL UR O Y. 

Cobalt Mining in Nbw Caledonia. 

G. M. Colvocoresses. Eng. and MiningNov. 28, 1903. 
. Very little has been written concerning the cobalt 
ndustry of the island, which, at the present moment, has 
attained a very considerable importance. The first claim 
was taken up in 1876, and shortly afterwards other claims 
w ere granttd. The first official export figures are for 1888, 
when 2,595 metric tons of ore were shipped. Export 
figures for the ensuing years are as follows :— 


Year. 

Metric Tons. ' 

Year. 

Metric Tons. 

1889 . 

. 2,185 

1896 . 


1890 . 

. 3,740 

1897 . 


1891. 

. 1,348 

1898 . 


1892 . 

. 1,927 

1899 . 


1893 . 

. 520 

1900 . 


1894 . 

. 4,156 

. 5,302 

1901. 


1895 . 

1902 . 



These figures show the unstable condition which has 
always prevailed in the market. The quantity of cobalt 
ore produced and exported depends upon changes in the 
market price, since mines shut down at every fall in value 
reopen again as soon as the price goes up. From 1880 to 
1884 attempts to smelt the ore here were made by the 
Societd Le Nickel, of Paris, and later by the Maletra Com¬ 
pany. A small quantify of matte carrying about 20 per 
eent. of cobalt was made, and also some that carried 35 per 
cent, of nickel and 10 per cent, of cobalt. But the smelt¬ 
ing did not prove profitable, and only a fow hundred tons 
of matte were ever sent away. 


“ 'Formation and Nature of Ore .—The cobalt, like the 
nickel and chrome, is found in the serpentine formation. 
The cobalt deposits show no partiality to any particular 
locality, since they occur in all parts of the island, and even 
on the now detached Isle of Pines, off the south end, 
and the Isle Bclep, off the north. Asbolane is the name 
given to this cobalt ore, and it is a compound of manganese 
oxide with various protoxides, and containing from 2 to 9 
per cent, of protoxide of cobalt (CoO). Two complete 
analyses of this ore are given, the first made by H. Capanx 
and the second by Thomas Moore, of Noumea :— 


I. 

Pci- Cent, 


11,0. 15'8 

MnO. 38-2 

CoO. 7'9 

NiO. 3'6 

Pe.0 3 '. 3'S 

Al,(> 3 . 18-8 

Alkali anil alka¬ 
line earths. l'g 

Active O..,. U '4 

SiO, and chromite 0'5 

Total. 98*11 


In some samples traces of zi 
Lkucitb 1 


II. 



Per Cent. 

HaO . 

. 9*05 

MnO. 

. 55*55 

CoO. 


NiO. 

. 2*66 

Pe,O a . 

. 3*88 

A1 . 


Mg . 


Ca. 


Active O . . 

. 7*85 

Insoluble, 

con- 

taining 

chro- 

mite .... 


Total . 



and of lithium are found. 
Italy. 


Eng. and Mining J., Nov. 28, 1903. 

An ore which could he utilised for the production of 
aluminium is leucite—anhydrous silicate of alumina and 
potash. It is characteristic of the volcanic region near 
Home, and is found generally throughout the tufa or 
puzzolana in varying proportions, and either amorphous or 
crystalline. In 1901 permission was sought to work a bed 
of volcanic conglomerate which had been cut into in tuakiug 
the railway up to Frascati, and crops out a little distance 
from the town with a face 26 to 33 ft. high; the overlying 
burden is about 3j ft. of fine ash, covered with tillable soil. 
An analysis showed 55 per cent, of silica, 23'5 per cent, of 
alumina, and 21 '5 per cent, of potash, all three of which 
could be utilised profitably ahd without waste. At present, 
however, the desired permission has been refused on legal 
and other grounds. 

Mineral Production op Japan. 


Financial and Economical Annual of Japan; 
Bd. of Trade J., Dec. 3, 1903 




i 1899. 

1900. 

1901. 

Gold. 


446,716 

566.535 

800,«W 

Silver. 

. Kin 

1 14,978,060 

15,681,595 

14,698,749 

Copper . 

40,459,709 

42,182,353 

45,052,927 

Iron. 


6,151,033 

6,024,U7 

18,680,043 

Antimony .... 


1,568,462 

716,477 

911,402 

Manganese. .. 


18,893,440 

26,384,520 

27,115.834 

Coal. 


8,721,798 

7,429,457 

8,945.039 

Petroleum .... 


474,406 

767,092 

983,799 

Sulphur. 


17,063,188 

24,06-1,196 

27,580,478 

Kwan = 1,000 morame = 8*267 lb. avoirdupois. Kin 

= 1'32 Hi. 


avoirdupois. 

Koku = 39*7 galls. 



Minerals in Ontario, Canada. 

Monetary Times. Toronto; 

Bd. of Trade J., Dec. 3, 19u3. 

The Ontario Government has, by an Order in Council 
dated November 11, withdrawn from sale, lease, or explore 
tion a belt of land 10 miles wide on each side of tlm 
Temiskaming and Northern Ontario Railway, extending 
from the north boundary of the township of Widdifield to 
the town of New Liskeard, the present terminus, as impor¬ 
tant discoveries of the ores of nickel, cobalt, silver, and 
arsenic have recently been made in that region. Some ot 
the ores seem to be different from those previously dis¬ 
covered in any quantity. For example, the kupfer-nickcl, 
which contains about 44 per eent. of nickel, and which 
hitherto has been found only in the form of a few sinu! I 
specimens, seems to exist, judging from surface indications- 
in commercial quantities. 
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Mineral Resources of Indo-China. 

Eng. and Mining J., Dec. 5, 1!I03. 

A recent report, prepared under the direction of the local 
government of Iodo-China, gives some interesting informa¬ 
tion regarding the status of the mining industry in that 
colony. ■ In Tonkin the most valuable resources under 
exploitation are the coal mines at Quang-Yen, where a 
French company is operating with much success. The 
output of this company in 1902 was about 1117,000 tons of 
•ooul. There is a smaller mine in the same locality operated 
by Chinese, and two small mines in the province of llain- 
duong. In addition to coal, there are two iron mines in 
Thai-Nguyen and Phil Lieu, and an antimony mine at 
Quang-Yen. Permits have been granted recently for the 
exploitation of other minerals, including gold, silver, lead, 
•copper, and zinc, but as yet nono of the undertakings have 
reached the productive stage. In Anuara the coal mines of 
Nong-Son employ about 700 coolies, and turn out about 
100 tons a day. At the gold mines at Hong-Miu a cyanide 
plant has recently been installed, and it is expected that 
operations will be carried on steadily in the future. The 
concentrates from the ore are said to yield about 70 grms. 
of gold and 44 grms. of silver per ton. In Laos a French 
company is exploring tin mines at Pakhin-Boun, and has 
met with such success that it is preparing to add to its 
plant, the intention being to smelt and reline the tin at the 
mine. 

Mineral Products ; United States Census 
Reports of-. 

Eng. and Mining J., Dec. 5, 1903. 

The Bureau of the Census at Washington publishes the 
following statistics, covering the production and value of 
some of the minor minerals in the United States iu 1902 :— 
Corundum and emery, 4,251 short tons, 104,005 dols.; 
garuet, 3,920 short tons, 132,320 dols.; infusorial earth, 
tripoli, and pumice, 6,240 short tons, 54,55H dols. ; marl, 
12,439 short tons, 12,741 dols. ; buhrstones and millstones, 
59,808 dols.; crystalline quartz, 43,085 dols.; grindstones 
and pnlpstones, 607,431 dols.,; oilstones and whetstones, 
113,908 dols. ; asbestos, 2,505 short tons, 40,200 dols.; 
barytes, 58,209 short tons, 193,884 dols.; bauxite, 29,222 
long tons, 128,206 dols.; borax, 43,010 short tons, 2,383,014 
dols.; sulphur and pyrites, 207,874 long tons, 947,089 dols. 
in value. 

XIII. C. — INDIA-RUBEER, Etc. 

Caoutchouc in Ceylon. 

Deutsche Kolonialzeit., Sept. 24, 1903 ; U.S. (tons. Rep., 
No. 1805, Nov. 9, 1903. 

The area planted with Para rubber in Ceylon is estimated 
at 3,000 acres. The best results have been secured iu the 
South Kaltum district, which is about 100 feet above sea 
level and has an average rainfall of over 98 • 5 inches. The 
soil is mostly a sandy loam. Para rubber thrives also at an 
altitude of 3,000 feet, and will endure a variation of rainfall 
of from 70-9 to 147'6 inches. Each tree produces about a 
^ pound, worth about 95 cents. The quality of the rubber is 
*>ften impaired by the use of such acid liquids as lemon 
juice to hasten the extraction of the juices from the trees. 

XVI.—SUGAR, STARCH, Etc. 

French Sugar Harvest in 1902-03. 

U.S. Cons. Rep., No. 1813, Nov. 30, 1903. 

The official statistics of the French sugar crop of 1902-03 
uave just appeared. The number of factories iu operation 
was 319, 18 less than the year before, when only two 
factories in the whole of France were idle. The beets 
sold amounted to 6,266,946 tons, or nearly 33 per cent, 
less than the previous year. This was the result of 
the sugar crisis, which compelled manufacturers to offer 
low prices. The acreage planted .decreased nearly 44,000 
acres. The average capacity of all the factories was 
about 820 tons each per day of 24 hours, as against 829 
tons iu 1901-02 and 298 tous in 1900-01. This average 


capacity is considerably less than that of German and 
Austrian factories. The average density of the roots was 
8 0, with variations to 8‘3 in the department of Oise, and 
7-8 m the departments of N’ord, Pas de-Calais, and Somme. 
Ihe amount of sugar produced in 1902-03 was 735,708 tons, 
as against 992,579 tons in 1901-02. The yield of the roots, 
iu refined sugar, in 1902-03 wus greater tiian has ever been 
known in France, being 12'38 per cent. The previous year 
it was 11 • 24 per cent. 

XVII.—BREWING, WINES, SPIRITS, Etc. 
Spirit, &c., Exposition at Vienna; International—. 

U.S. Cons. Rep., Oct. 1903. 

The exposition, which will he open from April 16 to 
May 31, 1904, is to illustrate (I) the present condition of 
the alcohol industry, with particular reference to the use 
of alcohol for technical purposes, and (2) other industries 
connected with products of fermentation, namely, («) 
breweries, (6) distilleries, (c) malt-houses, ( d) starch 
works, (<!) production of fermented vinegar. The following 
groups of articles are to be made special objects: — 
Machines and apparatus for malt-houses, breweries, and 
distilleries, and also for the manufacture of yeast, starch, 
and vinegar, products of fermentation, such as beer, 
spirits, non-alcoholic liquors, yeast, starch, fermented 
vinegar, &c. Machines and apparatus for the utilisation 
of alcohol for technical purposes. Utilisation of denatured 
alcohol. Products manufactured partly with alcohol, such 
as varnish, perfumery, drugs, transparent soaps, &o. 
Laboratory and scientific apparatus for industries connected 
with products of fermentation ; also apparatus lor measur¬ 
ing and controlling. Industrial products used in the fore¬ 
going processes. The time for entering exhibits ended 
Sept. 30, 1903, but it is probable that an extension will 
be granted on application. The address of the committee 
in charge of the exposition is NiederSsterreiehischer 
Geworbeverein I, Eschenhachgasse No. 11, Vienna, Austria. 

Spirit Duty for Perfumes. 

Pharm.J., Dec. 12, 1903. 

In reply to the Manchester Chamber of Commerce, the 
Chancellor of Ihe Exchequer has written, stating that the 
provisions of the Finance Act of 1902 did not apply to 
perfume manufacturers who used such large quantities of 
spirit, and that when perfumes were exported drawbacks 
were given equal to the duty, while for homo consumption 
not only home manufacturers, hut foreign also, had to pay 
duty, lie did not think it would be practicable to abolish 
the preferential duty oil spirit used iu manufactures. 

XVIII. A.—FOODS. 

The Butter Regulations Committee. 

Times, Dec. 8, 1903. 

The final report of the departmental committee appointed 
by the Board of Agriculture and the Department of 
Agriculture and other Industries and Technical Instruction 
for Ireland “ to inquire and report upon the desirability of 
regulations, under Section 4 of the Sale of Food and Drugs 
Act, 1899, for butter ” has just been issued as a Parliamen¬ 
tary paper of 28 pages [Cil. 1749]. A copy of the minute 
appointing the committee, which is iucorporated in the 
paper, sets forth that the committee was appointed to 
inquire aud report:—As to what regulations, if any, may 
with advantage be made under Section 4 of the Sale of 
Food and Drugs Act, 1899, for determining wiiat deficiency 
in any of the normal constituents of butter, or what addition 
of extraneous matter, or proportion of water iu any sample 
of butter shall, for the purpose of thu Sale of Food and 
Drugs Acts, raise a presumption, until the contrary is 
proved, that the batter is not genuine. In the interim 
report, Which was issued early in 19U2, the committee 
unanimously recommended the adoption of a limit of 16 per 
cent, for the proportion of water in butter to be fixed by a 
regulation under Section 4 of the Sale of Food aud Drugs 
Act 1899 In the present report the committee recommend 
a limit based on a deficiency in the normul constituents 
of butter. Aualvsts were almost unanimous in recom- 
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mending that, if a .limit wore to be imposed, it should be 
based upon a determination of what all were agreed in 
regarding as the characteristic constituents of butter-fat— 
namely, the volatile acids. .The Reichert-Wollny method 
of determining the amount of the volatile acids which 
butter may contain, fulfils, in the opinion of the committee, 
the conditions of a quantitative method which is to be made 
the basis of judicial proceedings. Further, the committee 
are strongly convinced of the desirability of extending the 
system of “ear-marking” margarine by requiring manu¬ 
facturers to use as one of the vegetable oils to be employed 
in the production, 10 per cent, of sesame oil. A number 
ol the representatives of foreign countries who appeared 
before the committee considered that the only rational 
method of protecting this country against the importation 
of adulterated butter consisted in an effective system of 
control over the manufacture of butter and margarine on 
the part of tjie exporting country, and this idea commends 
itself to the committee, not in substitution for analysis, 
but as tending to minimise the difficulties and danger 
admittedly attending the imposition of limits. The com¬ 
mittee therefore recommend:—(1) That the figure 24 
arrived at by ihe Reichert-VVollny method should be the 
limit below which a presumption should be raised that 
butter is not genuine ; (2) That the use of 10 per cent, of 
sesamt) oil in the manufacture of margarine be made 
compulsory; (3) that steps should be taken to obtain 
international co-operation. 

XX.-FINE CHEMICALS. Etc. 

Thorium ; Position op -. 

J. Gas Lighting, 1903, 84, 527. 

In a circular issued by the “ Syndikat zura Schutze der 
In tercet en der Gusglublicht Ind.,” Berlin, W i» pointed out 
that since the beginning of the year the price of thorium 
nitrate, which had already experienced a considerable rise, 
has been repeatedly increased, and a still further advance is 
to be expected, Further, although up to the present the 
rise in the price of incandescent mantles has been kept 
within moderate limits, this has been due to certain old 
stocks of thorium or monazite sand not having been quite 
exhausted, which stocks, however, have now been disposed 
of.—A. S. 

XXL—PHOTOGRAPHIC MATERIALS. 

Photographic Materials in South Africa, 

Bull. Comm., Oct. 24. Bd. of Trade J., Dec. 10, 1903. 

A considerable demand is developing in South Africa for 
photographic apparatus and sundries. Plates require a 
special preparation in order to enable them to resist the 
beat, although at the same time tropical plates are seldom 
•Used. Platinotype paper is iu good demand, owing, it is 
said, to the extreme dryness of the “ veldt ” which renders 
carbon too friable. Owing to the strong sunlight in these 
parts, “ Gaslight ” papers are not successful. 


patent list. 

N.B.—In these lists, [A.] means “ Application for Patent," and 
LQ-SJ, “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica¬ 
tions for Patents, the dates of application, and (ii) In the ease ol 
Complete Specifications Aocepted, those of the Official Journals 
In which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, |md to opposition 
within two months of the said dates. * 



I.—PLANT, APPARATUS, AND MACHINERY. 

[A.] 26,310. Wilson. Funnel evaporator. Dec. 2. 

/„ 26,392. Ogle and The Rapid Cyanide Treatment, 

Ltd. Separation of solid and liqijid particles by 
filtration. Dec. 3. 


[A.] 26,471. Streblenert. Centrifugal extraction appa¬ 
ratus. Dec. 8. 

„ 26,575. Arnold., Apparatus for weighing sub¬ 

stances such as nitroglycerine. Dec. 4. 

,, 26,984. Hofe and Elworttay. Treating liquids with 

ozone and apparatus therefor, Dee. 8. 

„ 27,007. Haines. Construction and arrangement of 

filtering apparatus'. Dec. 10. 

„ 27,121. Barker. Self sealing retort lids. Dec. 11. 

„ 27,288. Wellcome and Hill. Method of and means 

for hermetically enclosing substances. Dec. 12. 

[C.S.] 26,963 (1902). Dumous. Method of circulating or 
applying a liquid under pressure, applicable for 
the leaching or extraction of mineral or organic 
substances, the extraction of fatty or greasy 
substances, the dyeing and other treatment of 
textile materials, arid other purposes, and means 
or apparatus for the application of the said 
, method. Dec. 16. 

„ 7510 (1903). Fold. Crucibles or seggars for use 

in the production of barium oxide, cyanides, and 
the like. Dec. 9. 

„ 24,262 (1903). Duff. Washing or cooling towers. 

Dec. 16. 


II.—FOEL, GAS, AND LIGHT. 

[A.] 26,075. Moore. Crucible heating furnaces. Nov. 30. 

„ 26,213. Roney. Furnaces.* Dec. 1. 

„ 26,287, Moore. Furnaces. Dee. 1.' 

„ 20,347. Graigola Merthyr Co., Ltd., Yeo and 

Gregor. Manufacture of artificial fuel. Dec. 2. 

„ 26,416. Colville and Sons, Ltd., and Hislop. Gas 

producers. Dec. 3. 

„ 26,556. Kcrness. 1'nrifying lighting gas from 

hydrosnlphuric acid. Dec. 4. 

„ 26,596. Schweich. Manufacture of producer gas 

and producers therefor. Doe. 4. 

„ 26,712. Grimwade. Continuous muffle furnaces or 

kilns. Dec. 7. 

„ 26,776. Abel (Siemens and Ilalske Act. Ges.). 

Manufacture of inc$hdesccnco bodies for electric 
glow lamps.* Dec. 7. 

„■ 26,974. Hartridge. Manufacture of artificial fuel. 

[C.S.] 16,764 (1903). Dempster. Apparatus for making 
oil gas. Dec. 9. 

„ 17,319 (1908). Davies and Davies. Bunsen gas 

Burners. Dec. 9. 

gn „ 23,751 (1903). Kiderlen. Gas generating appara¬ 

tus. Dec. 16. 

III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 26,366. Lothammer and Trocqueuet. Process for 
saponifying petroleum and other like hydro¬ 
carbons.* Dec. 2. 

[C.S.] 2377 (1903). Lingner. See under XIII. B. 

* 

IV.—COLOURING MATTERS AND DYESTUFFS. 

[A.] 26,132. Newton (Bayer and Co.). Manufacture 
and production of new azo dyestuffs. Nov. 30. 

„ 26,182. Imray (Meistcr, Lucius und Brfining). 

Manufacture of dyestuffs derived from anthra¬ 
cene. Nov. 30. 

„ 26,379. Johnson (Kulle and Co.). Manufacture of 

black sulphur dyes. Dec. 2. 

„ 26,700. Naef and Levinstein. Manufacture of 

new sulphurised dyestuffs. Dec. 7. 

[C.S.] 2617 (1903). Levinstein, Mensdhing, and Levin¬ 
stein, Ltd. Manufacture of para-amidoxylyl 
para-oxyphenylamine and analogous compounds 
and of dyestuffs therefrom. Dec. 9. 

„ 2694 (1903). Hansford (CassellaandCo.). Manu¬ 

facture of diphenylnapbthylmetbane dyestuffs. 
Dec. 16. 



Dec. si. iwsJ 


: [C.3.] 8182 (1903). Hansford (Cassella and Co.). Manu¬ 
facture of derivative* of o-amidophcnol sulpho 
add and of colouring matters therefrom. 
Dec. 18. 

„ 3480 (1903). Abel (Aet;-Ges.'»f. Anilinfabr.). 

Manufacture of yellow sulphurised colouring 
matters. Deo. 9. 

„ 4538 (1903). Imray (Meister, Lucius Und Bruning). 

Manufacture of indigo and of an intermediate 
produet therefor. Dec. 9. 

V.—PREPARING. BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND KIBRE8. 

[A.] 26,531. Wakefield. Bleaching of textile fabrics 
and fibres. Dee. 4. 

„ 26,632. Nicholson and Shepherd. Compound 

batching oil for dressing jute, wool, and like 
fibrous material. Dec. 5. ' 

„ 27,070. Newton (Bayer and Co.). Process of 

discharging colouring matters on fibres. Dec. 10. 

[C.S.] 28,646 (1902). Ribbert. Manufacture of fabrics 
coloured with indigo. Dec. 9. 

„ 3479 (1903). Abel (Act. Ges. f. Anilinfabr.). Dye¬ 

ing mixed silk and cotton goods with sulphurised 
dyestuffs. Dec. 9. 

„ 24,327 (1903). Marshall and Times Coloured 

Spinning Co., Ltd. Apparatus for dyeing and 
similarly treating textile material upon bobbins 
or the like. Dec. 16. 
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IX — BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. ! 

[A.] 26,119. Hodgkins™. Impregnating wood and 
. other porous material to protect it agaiost damp, 

fungus, or insects, or for colouring. Nov. 30. 

„ 26,240. ZacharUsun. Drying clay, marl, and 

materials used in the manufacture of cement, 
<Sce. Dec. 1. 

„ 26.47R. ltoiukc. Artificial stone.* Dec. 3. 

„ 20,751. Morris. Brisk kilns. Doe. 7. 

„ 26,778. Blount and Middleton. Kilns or furnaces 

i especially applicable to burning lime, cemeut, 
&e. Dee. 7. 

„ 26,899. Electric Timber-Seasoning and Preserva¬ 

tion Co., Ltd., and West. Impregnation of 
porous, cellular, and fibrous suhst^uces, and 
apparatus therefor. Doe. 8. 

,, 27,170. Seaton. Method of seasoning timber, 

Dec. 11. 

„ 27,219. Boivic. See under XVIII. B. 

[C.S.] 2726 (1903). Ellison. Manufacturing tar macadam. 
Dee. 9. 

„ 2783 (19011. Sutcliffe, Speakman aul Co., Ltd., 

and Sutcliffe. Method of linking bricks, anl 
apparatus therefor. Dee. 16. 

,. 4435 (1903.) Wetter (Heise). Impregnation of 

wood. Dec. 16. 

„ 18,736 (1903). Joseph. Cement. Deo. 9. 


PATENT LIST. 


VI.—COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 2809 (1903). Imrny (Meister, Lucius, undBruning). 

Process for producing coloured effects ou dyed 
paper. Dec. 9. 

VII.—ACIDS, ALKALIS, AND SALTS. 

[A.] 26,148. Jaubert. Preparation of oxygen (Fr. Appl., 
July 3, 1902).* Nov. 30. 

„ 26,314. Garroway. Manufacture of basic ferric 

sulphate. Dec. 2. 

„ 26,436. Warne. See ukder X. 

„ 26,668. Meurer. See Mder X. 

„ 26,996. Davis. Construction of ammonia stills. 

Dec. 9. 

„ , 27,194. Bloxam(Soc. Anon, d’ Etudes Eiectro-ehimi- 

■A' ques). Manufacture of lead peroxide. Dec. 11. 

„ 27,285. Bousfteld. Manufacture of ozone. Dec. 12. 

(C.S.J 27,189 (1902). O’Brien (Ceribelli). Leucitic pro- ^ 
duct for the manufacture of products or com¬ 
pounds of aluminium, potassium, and silicon. 
Dec. 9. 

„ 423 (1903). Hemingway. Treatment of waste 

pickle liquor for the removal or utilisation of free 1 
acid contained therein. Deo. 16. 

„ 2211 (1903). Peter Spence and Sons, Ltd., Spenoe 

and Craig. Manufacture of potassium Inchro- , 
mate. Dec. 9. 

2223 (1903). Peter Spence and Son*, Ltd., Spence 
and Craig. Manufacture of ammonium bichro¬ 
mate. Deo. 9. . 

2440 (1903). Campbell. Utilising gases given off 
in the calcination of copperas. Dec. 9. 

7510 (1903). Feld. See under I. 

9412. Oliver and Bevau. Utilisation of lime , 
waste of alkali works and lime sulphate waste. 
Dec. 16. 

20,889 (4903). Kellner. See under XI. 

, 23,189 (1903). Gilman. See under XIII. A. 

VIII.—POTTERY, GLASS, AND ENAMELS. 

t.] 86,216. Riddiford. Process for toughening glass. 
Dee. 1. % 

, 86,620. Grimwade. Process of decorating pottery j 

vote. Deo. 5. 

S.] 8682 (1903). Bigot. Manufacture of glased or 
enamelled ceramic ware. "Deo.9. 

, 28,492 (1903). Kent. Manufacture of silica glass, 

and means to be employed therein. Dee, 9.; 


X.—METALLURGY. 


[A.] 


26,292. Ellis and Elauigan. Flux for soldering 
aluminfam. (U.S. Appl., Dec. 31, 1902.)* 
Dec. 1. 

26.375. Michelis, Michelis, Kruse, and Kuhn. Pro¬ 
cess for hard-soldering aluminium.* Deo. 2. 

26.376. Michelis, Michelis, Kruse, aud Kuhn. Pro¬ 
cess for bard-soldering cast-iron.* Deo. 2. 

26,391. Ogle and The Rapid Cyanide Treatment, 
Ltd. Extraction of metals from ores. Dec. 3. 

26,436. Warne. Precipitation of metallic com¬ 
pounds from their solutions. Dec. 3. 

26,570. Winter, aud ITor/.hoiracr DoubI6fabr. Carl 
Winter. Process for manufacturing plated wire.* 
Dec. 4. 

26,668. Meurer. Producing metal sulphates or 
other salts from metal sulphides and sulphide 
ores containing iron. Dec. 5. 

27,767. Owen. Manufacture of .iron aud steel and 
apparatus therefor. Dec. 7. 

27,775. Abel (Siemens uud Halske Akt.-Ges.). 
Manufacture of homogene jus misses of taotalum > 
and like difficultly fusible metals.* Dec. 7. 

25,777. Guye. Treatment of load sulphide or ore* 
thereof to obtain volatile product* therefrom. 


Dec. 7. 

26,911. Swinburne. Treating ores with chlorine. 
Dee. 9. 

26,976. Fyfe. Means for producing and depositihg 
fumes from ores. Dee. 9. 

27,082. Wheatley. White metallio alloy.* Dao. 10. 
27,132. Marks (Delprat). Extracting ziuo and 
othof sulphides from their ores. Deo. 11. 

27,137. Pfleuger and Kuhn. Alloy for soldering. 


Dec. 11. 

27,172. Cowper-Colcs mrd Co., Ltd., and Cowper- 
Coles. Hardening of metals and alloys. Deo. 11.' 
27,196. Solftisky. Process for the recovery of iron, 
from pyrites, &e. Dee. 11. 


[C.S.] 24,124 (1902). Maddern. Ore roasting furnace. 

Dee. 9. 

184 (1903). Elmore. Concentrating ores and 
” apparatus therefor. Deo. 9. 

260 (1903). Beuker and Hartmann. Furnaces for 
” roasting pyrites and other substances. Deo. 16. * 

734 (1903). Herrensohmidt. Process of treatiug 
” vanadiferous ores and products. Deo. 16. 
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3.] 2612 (1908). l’nrfitt. Manufacture of metallic 
compounds having iron partly or wholly decar- j 
bonised for their principal constituent?. Dec. 9. 

, 4827 (1908). Van Arsdale. Process of extracting 

copper from ore v Dec. 10. 

XI.—ELECTRO-CHEMISTRY AND ELECTRO- i 
METALLURGY. 

[.A.] 26,088. Cardno and Dalton. Electric furnaces. 
Nov. 80. • 

„. 26.241. Leitner. Electrodes for secondary batteries. 

Dec. 1. 

„ 27,249. Garuti and Pompili. Apparatus for collect¬ 

ing, separating, drying, and' similarly • treating 
oxygen and hydrogen generated by electrolysis < 
of water. Dec. 12. 

[C.S.] 17,399 (19(j 8). Fuery (McCarty and Beebe). 
Process of decomposing water by electrolysis. 
Dec. 9. 

„ 20,889 (1903). Kellner. Process and apparatus 

for the electrolysis of chlorides of the alkalies. 
Dec. 9. 

XII.—FATTY OILS, FATS, WAXES, AND SOAP. 

fA.) 27,019. Powell. Manufacture’ of fancy soaps. 
Dec. 10. 

[C.S.] 8160 (19C3). Smith arid Scott. Extracting fatty 
matters from bonesand other materials. Dec. 16. j 

„ 22,C85 (1903). Godard. Purifying and deodorising 

oils and fatty matttrs. Dec. 16. 

„ 22,686 (1903). Godard. Decolourising oils and 

fatty matters. Dec. 16. 

XIII.—PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A.—Pigmenti, Paints. 

[A.] 26,903. Hall. Paint composition.* Dec. 8. 

„ 26,951. Rennhain. Ink. Dec. 9. 

[C.S.] 3174 (1903). Cross. Manufacture of ultramarine. 
Dec. 16. 

„ 13,298 (1903). Scbolz. Manufacture of white 

paint. Dee. 9. 

„ 28,1S9 (1903). Gilman. Process of making litlio- 
phorie and Glauber salt. Dec. 9. 

B*—Resins, Varnishes. 

[C.S.] 26,799 (1902). Godfrey. Machine for the manu- 
fseture of linoleum and the like. Dec. 9. 

„ 2377 (1963). l.ingner. Manufacture of a resinous i 

product or class of product from wood tar. j 
Dec. 9. j 

C. — India-rubber, #c. 

[C.S.] 2695 (1903). Lucas. Insulating materials and 
artificial substitutes for ebonite, &e. Dec. 16. 

XIV—TANNING, LEATHER, GLUE, AND SIZE. 

[C.S.] 4902 (1903). Jetter. Process of preparing a horn¬ 
like material from raw skins. Dec. 16. 

XV.—MANURES. 

[C.S.] 26,150. Horteloup. See under XIX. 

XVI.—SUGAR, STARCH, GUM, Ero. 

[A.] 26,779. Lafeuille. Annular moulds for treating 
sugar by centrifugal action. Dec. 7. 

[C.S.] 26,570 (1902). Winter. Treatment of sugar juice. 

Dec. 9. 


XVII.—BREWING, WINES, SPIRITS, Ero 

[A.] 23,360. Tuckfield and Garland. Recovering alcohol 
ai^l other volatile matters from waste or other 
produces. Dec. 2. " 

[C.S.] 1690 (1903). Stanley and Farringdon Works and 
Pontifex and Sons, Ltd. Treating beer for 
bottling. Dec. 9. 

„ 2519 (1903). Day and Gaskell. Treatment of dis¬ 

tillery refuse or pot ale. Dec. 9. 

„ 2520 (1903). Day aud Gaskell. Treatment of dis¬ 

tillery refuse and other materials of a hygroscopic 
character. Dec. 9. 

„ 22,542 (1902). Nowak. Process for prQdnoing 

alcoholic beverages, &c. Dec. 9. 

XVIII.—FOODS; SANITATION; WATER 

PURIFICATION, Sc DISINFECTANTS. 

A. — Foods. 

[A.] 2G,172. Streckeisen. Process for making milk 
powder which is soluble in water. Nov. 30. 

„ 26,-195. Nesfield. Sterilisation gfi water and other 

liquids and of alimentary substances to render 
same potable or edible. Dec. 3. 

B.—Sanitation ; Water Purification. 

[A.] 27,219. Boivie. Treatment of sewage sludge and 
similar waste organic matter, and the manufac¬ 
ture therefrom of bricks, tiles, &c. Dec. 12. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 26,149. Horteloup. Manufacture of paper pulp. 
(Kr. Appl. Dec. 9, 1902.)* Nov. 30. 

„ 26,150. Horteloup. Treatment of furze for obtain¬ 

ing a food for cattle, paper pulp, and a manure. 
(Fr. Appl., April 14, 1903.)* Nov. 30. 

„ 26,733. Woods and Morgan. Manufacture of 

celluloid compounds. Dec. 7. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 26,089. Vcrley aiM Givaudan. Manufacture of 
ionone.* Nov. 30. 

„ 26,480. Imray (Meister, Lucius und Briming). 

Manufacture of pyrocateebol derivatives. Dee. 3. 

„ 26,785. Ellis (Cbem.E'abr. von Heyden, Akt.-Ces ). 

Manufacture of new aromatic esters and of useful 
products therefrom.* Dec. 7. 

[C.S.] 21,833 (1903). Newton (Bayer and Col). Manu¬ 
facture and production of derivatives of pyrirni 
dine. Dec. 10. 

„ 22,907 (1903). Newton (Bayer and Co.). Manu¬ 

facture and production of pyrimidine derivative-. 

Dec. 16 . 

XXI.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 27,059. Beckwith and Carton. Photographic films. 1 
Dec. 10. 

[C.S.]319fi (1903). Szczcpanik. Production of photo¬ 
graphic pictures in natural colours. Dec. 16. , 

„ 3546 (1903). Newton (Bayer and Co.). Develop* 

ing photographic pictures. Dec. i6. 

XXII.—EXPLOSIVES, MATCHES, Etc. 

[A.] 26,575. Arnold. See under I. 

„ 26,978. Talbot. Explosive compounds, and the 

manufacture thereof. Dec. 9. 
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